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FOREWORD

The National Research Centre for Cashew (NRCC) was established in 1986 under
Indian Council of Agricultural Research at Puttur, Karnataka. NRCC has been doing
excellent research with respect to development of cashew cultivars and technologies and
also compiling global information on cashew research. Many of the Centres under All
India Coordinated Research Project on Cashew are in remole areas and have no access
to the latest cashew literature. Therefore, it is pertinent that cashew literature is campiled
in the form of Annotated Bibliography and mads available to all the concerned. [n this
regard, Library of NRCC has now compiled the cashew literature from 1895 to 2007, The
Annotated Bibliography on Cashew for the earlier period from 1985 to 1994 was brought
out by NRCC in the ysar 1995.

| compliment the Director NRCC and the compiler Mr. R. Arulmeny, Technical Officer
- T 6 (Library) for their cfforts and hope that this publication will be uscful to all those who
are connected with cashew research and development in the country.
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(H.P. Singh)
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PREFACE

The National Research Centre for Cashew (NRCC) was cstablished by Indian Council
of Agricultural Research in 1986 at Puttur (Karnataka). The mandate of the Centre is to conduct
mission oriented research on all aspects of cashew [or improving productivity and quality
with special reference to export, to serve as a national repository for cashew germplasm and a
clearing house for research information on cashew, to act as centre for training in research
methodologies and technology updating of cashew and to coordinate national research projects,
to provide consultancy regarding cashew production technology, to generate quality planting

material and to collaborate with national and international agencies for achieving the mandate.

In accordance with the mandate of this centre, NRCC Library is collecting and
disseminating the research information on cashew to those who are connected with cashew
research and development in India. Due to proliferation of knowledge and virtual ‘Information
Explosion’ it is an uphill task for the researchers to keep themsclves abreast in their field of
interest. Therefore, specialised information services like compilation of ‘Annotated
Biblivgraphies' play an important role and the present publication is a welcome step in this
direction. The period 1995 -2007 had been one of the most active and [ruitful period in the
history of cashew research. About 750 references published subsequent (o Lhe previous period
of 1985 to 1994 are covercd in this volume. It is hoped that this compilation will be useful o

all those who are interested in cashew research and development in the country.

Tappreciate Mr. R, Arulmony, Technical Officer - 1’6 (Library) for all the pains taking
efforts in compiling the world cashew literature for the 13 years period for the benefit of all

persans connected with cashew on one way or other.

(M. GOPALAKRISHNA BHAT)
DIRECTOR



COMPILER’S NOTE

The [irst bibliography on cashew was published in 1979. Subsequently, a bilingual
compilation by Franco Giliani containing 1260 abstracts on cashew was published by Republica
[taliana, Ministero Deeli Affari Esteri, Instituto Agronomico per I'Olfremare in [984. The
third annotated bibliography on cashew was published by NRCC in the year 1995 covering
the period from 1985 to 1994 with 569 cntries. Therefore, cashew literature subsequent to
1994 is ihc!uded in the present compilation which has 737 entries arranged author-wise
alphabetically. In compiling this publication, the primary, secondary and abstracting journals
subscribed by this Research Cenltre and other symposium proceedings and book chapters ele.
were scanned. In addition to that, CD Databases and Internet were searched to collect the
current literature published on cashew. The annotations are generally based on authors abstract.
A list of acronyms and abbreviations used has been included. [t also provides a detailed subject
index and an author index for convenience of locating the needed refercneces,

Constant encouragement and guidance rendered by Dr. M. Gopalakrishna Bhat, Director,
NRCC is gratefully acknowledged. Sincere thanks are also due to Dr. Thimmappaiah, Principal
Scientist (Genetics & Cytogenetics) & Library - in - Charge and Dr. K. V. Nagaraja, Principal
Scientist (Biochemistry), NRCC for their sincere support and guidance. Help rendered by Mr.
Hariya Naik, C H., Supporting Staff, NRCC is very much appreciated.

R.ARULMONY



Acronyms and Abbreviations used

Agric. Agriculture

ARS Agricultural Research Station

AICRP All India Coordinated Rescarch Project

APAU Andhra Pradesh Agricultural University

BCKV Bidhan Chandra Krishi Viswavidyalaya

CABI Commonwealth Agricultural Burcaux International
CITRI Central Food Technological Research Institute
CIRAD French Agricultural Research Centre for International Development
CITA Central Institute of Tropical Agriculture

CPCRI Central Plantation Crops Research Institute

CRS Cashew Research Station

CSIR Council of Scientific and Industrial Research
CSIRO Commonwealth Scientific and Industrial Organization
Dept. Department

EMBRAPA Empresa Brasileira de Pesquisa Agropecuaria

FAO Food and Agricultural Organization

GKVK Gandhi Krishi Vignan Kendra

TART Indian Agricultural Research Institute

ICAR Indian Council of Agricultural Rescarch

KAU Kerala Agricultural University

KKV Konkan Krishi Vidyapceth

NRCC National Research Centre for Cashew

ODA Overseas Development Agency

0SCDC Orissa State Cashew Development Corporation

OUAT Orissa University of Agriculture and Technology



PLACROSYM Plantation Crops Symposium

RFRS Regional Fruit Research Station

RRL Regional Research Laboratory

RS Regional Station

TNAU Tamil Nadu Agricultural University

UACH Universidad Autonoma de Chihuahua, Maxico
Univ. Universily

UAS University of Agricultural Sciences

w. B West Bengal



001. ABDULLAH, R. 1997. Phytosanilary
regulations of Tanzania with specific
example to cashew and coconut. Proceedings
of Internationa! Cashew and Coconut
Conference, Dar Es Salaam, Tanzania. pp. 515-
517

This paper gives the background history
of plant quarantine in lanzania and lays
emphasis on plant quarantine as a discasc
control measure. It describes the procedures of
importation of clean plant materials and
indicates effects of uncontrolled importation of
plant materials. It specilically explains the
import control of cashew and coconut in
Tanzania. Plant quarantine services regulates
movement of plant material in the country by
abiding  Intecrnational
Regulations.

Phytosanitary

002. ABEYSINGHE, DC., SANGAKKARA,
UR and JAYASEKERA, SJBA. 2003.
Intercropping of young cashew (Anacardium
occidentale 1..) and its cffects on crop
productivity and land utilization. Tropical
Agricultural Research. 15: 10-19 (Postgraduate
Institule of Agricullure, University of

Peradeniya, Peradeniya, Sri Lanka.)

The feasibility of intercropping voung
cashew with annual food crops was evaluated
in a field experiment conducted in Sri Lanka.
Newly planted, two- and five-year-old cashew
plantations were intercropped with pigcon pea
cv. ICPL 87, maize cv. Ruwan, groundnut cv.
Tissa, cowpea cv. MI 35 and mung bean cv. MI
5 in Maha season and pigeon pea, sesame,
cowpea and mung bean in Yala season. The
growth of cashew in all intercropping plots was
comparable ta that of sole cashew, except when
pigeon pea was intercropped with newly planted

cashew. The growth und yield of the annual food
crops intercropped with newly planted cashew
and two-year-old cashew were not significantly
different to sole annual food cropping. In
contrast, the growth and yields of annual food
crops were affected when intercropped with
five-year-old cashew plants. This suggests that
intercropping with annual food crops is not
possible in older cashew plantations. Land
Equivalent Ratio (LER) of all intercropping
systems were greater than [, indicating high
yield advantages and ellicient land use. Higher
LLER values were observed in cashew/maize and
cashew/groundnut in the Maha scason and
cashew/sesame in the Yala season, respectively.
Cost/benefit that
intercropping with newly planted and two-year-

analysis indicated
old cashew with maize and groundnut in the
Maha season and scsame in the Yala scason is
a profitable venture.

003. ADEBAIQ, 1O and DIYAOLU. SA.
2003. Mycology and spoilage of retail cashew
nuts. African Jowrnal of Biotechnology. 2(10):
369-373 (Department of Biological Sciences,
(Olabisi Onabanjo University, Ago-lwoye.
Nigeria.)

Thirty-two samples of retail cashew nuts
from Lagos, Nigeria were cxamined on two
media. The pH values (5.1-6.3) of all the
samples were conducive for fungal growth and
mycotoxin production. Maisture content levels
ranged between 4.1 and 6.8%. Fifteen samples
had moisture contents up to or above 5.8%;, the
highest level estimated to be “safe’ for the
storage of the nuts. Fourteen fungal species,
mostly toxigenic and belonging to
5 gcncra were isolated. Scven specics were from
genus Aspergillus, 3 from Penicilliwm, 2 from

Rhizopus and one each from Mucor and



Synecephalastrum. The most predominant
isolates were: A. miger, A. restricrus,
A. flavus, A, fumigatus and Aspergillus sp. The
mean and range of total fungal counts (CFU/g)
in samples were: 3,368 (180 to 16, 300). At
acceptable fungal levels of 103 and 104/g, only
14 and 28 samples, respectively, were deemed
fit for human consumption. All the species
recovered induced detectable loss in weights
of the milled nuts, though to varying extents
and would be expecled o cause considerable
spoilage of the nuts.

004. ADEBOLA, PO. 1999. Effect of nut
weight on germination and seedling vigour
in cashew. Nigerian Journal of Tree Crop
Research 3(2). 71-79

The effect of nut weight on germination
rate and subsequent seedling vigour of cashew
was studied at the Cocoa Research Institute of
Nigeria using current season nuts that werc
stored in to 3 different weight glasses of small
(3-<6 g). medium(6-<8 g); and large(8-10g).
Large and medium size nuts performed better
than the small nuts in terms of germination
percentage, overall seedling vigour and other
growth parameters evaluated. Current season
nuts weighing between 6.0 and 10.0 g are
recommended as good quality planting
materials for cashew farmers. Such nuts
germinate uniformly and rapidly, producing
vigarous scedlings that ensure the successtul
establishment of the young tree.

005. ADEJUMO. TQ. 2005. Crop protection
strategies for major diseases of cocoa, coffee
and cashew in Nigeria. African Journal of
Biatechnology. 4(2): 143-150 (Dept. of
Microbiology, Adekunle Ajasin Universily,
P.M.B. 01, Akungba-Akoko, Ondo State,
Nigeria.)

(5]

A great percentage of people in the
developing countries are engaged in agriculture.
but the yields of their produce are low due to
diseases that plague their crops. In Nigeria, crop
protection measures that are cheap. simple,
cost-elfeclive and sustainable are desirable to
combat Phytophthora pod rot (black pod) and
cocoa swollen shoot virus discases of cocoa,
coffee leaf rust and coffee berry diseases,
inllorescence blight disease of cashew in order
to make larming profitable and sustainable.
Dizecase control strategics include the use of
resistant cultivars, chemicals, biological,
botanicals, cultural, physical controls and
application ol biotechnology, cach of which is
discussed in this paper.

006. ADENIYL, AC and ASHAMO, MQ. 2006.
Biodeterioration of processed cashew nut in
different packaging materials. Annals of Plant

Protection Sciences 14(2): 389-392

Fifty erames of processed cashew nuts
were stored in different packaging materials for
12 weeks in an ambient temperature of 2§ + 2
*C and relative humidity of 78 x 2% to
investigate biodeterioration. Proximate
compositions were reduced in all packaging
materials, while moisture content increased
from 2.6% in fresh nuts to 8.6% in nuts stored
in hessian bag. Bacterial growth increased (rom
0.0 cfufg in fresh nuts to 330.0 cfu/g in jute
bag. Microorganisms isolated included :
Bacillios kaustophilus and Bacillus subiilis.
Nylon packaging proved best with least value
in terms of microbial growth and maisture
content, and higher value of proximate

compaositions.

007. ADEWUMI, BA. 2000. Design and
testing ol a manually operated cashew



decorticator. Nigerian Journal of Tree Crop
(2): 20-32 (Agricultural
Engineering Department, Federal Universily of
Technology, Akure, Nigeria.)

Research. 4

A manually operated machine for
decorticating or shelling cashew seeds was
designed, fabricated, tested and evaluated. The
major components of the machine include a
frame, cutting handle, splilling handle, springs,
and cutting blades. The total compressive load
and torque required for the machine operation
were calculated to be 395 N and 8 x 10-4 Nm,
respectively. The spring has a coil diameter of
1.2 cm with a maximum deflection of 6.8cm,
helical angle ot 11.3° and stiffness of 0.17 Nm-
1. The machine has a power requirement of
182.4 W. Steamed cashew seeds were used lo
test the machine. The seeds were classified into
five size grades with mean lateral dimension
0f2.33,2.61,2.85,3.23 and 3.28 cm. The beans
were steamed for onc hour and samples were
collected for test at 20 minutes interval, The
performance of the machine was compared with
hand shelling using parameters such as shelling
capacity (C), shelling efficiency (eta)
percentage broken nuts (B) and percentage
unshelled seeds (S). The values of C, eta. B and
& for the machine ranged from 194-309 nut/h,
70-95, 7-32 and 0-10%, respectively, while the
respective values for hand shelling were 25-90
nut/h, 20-60, 44-67 and [0-40%. It was
observed that the performance parameters (C,
eta, B and S) of the machine were influenced
by seed size and sleaming period. Stepwise
multiple regression analysis was employed in
cstablishing a relationship belween the
performance parameters (dependent variables)
and the size of the seeds and steaming period
(independent variables).

008. ADEYEMI, AA, 1998, Effects of
intercropping on weed incidence in cashew
(Anacardieam occidentale) plantations.
Nigerian Jowrnal of Tree Crop Reseaich. 2 (1):
83-94 (Cocou Research Instilute of Nigeria,
PM.B. 3244, Ibadan, Nigeria.)

The effects of intercropping cashew
{(Anacardium occidentale) with maize (Zea
metys), cassava (Manihot esculenta), cowpea
(Vigna ungriculata) and plantain (Musa, AAB
CV Agbagba) within the first thrce vears of
establishment were investigated in Ibeku,
Lmuahia (529" and 7°33'F), Nigeria. The
(reatments consisted of cashew/plantain/
cassava/maize, cashew/plantain/cassava,
cashew/plantain/maize, cashew/cassava/maize,
cashew/maize/cowpea, cashew/plantain,
cashew/cassava and cashew alone. Weeding
frequency and weed dry weight were
determined under the various cropping systems.
Weed suppression was better in intercropped
plots than cashew alone. Consequently, the
number of weedings per annum and weed dry
weight in intercropped plots were lower than
those of cashew grown alone by 39-54 and 36-
424, respectively. Among the treatments, weed
suppression was best in plots carrying cashew/
cassava and cashew/plantain/cassava mixtures
with a 50-00% reduction in the frequency of
weeding per annum. Weed succession was
markedly atfected by intercropping leading to
an alteration in-the weed spectrum and
sequence.

009. AGOSTINI-COSTA, 'I' DA S., JALLS,
KA and GARRUTI, D DQS S. 2004.
Anacardic acid content in cashew apples
Irom Anacardium microcarpum and eight
clones of Anacardium oceidentale from North
Eastern Brazil. Ciencia Rural 34 (4): 1075-
1080




Anacardic acid, a phenolic compound
present in cashew apple and in some medicinal
plants, is being associated to some specific
biological effects. The purpose of this study was
to determine anacardic acid content in
peduncles of A. microcarpum and 8 clones of
A. occidentale from the North Eastern Brazil.
evaluating some physicochemical and sensory
characteristics of these peduncles. Cashew
apple from BRC 189 clone of early cashew Lree
presented the highest values of anacardic acid.
Cashew apples from A. microcarpum and END
189, END 183, EMBRAPA 50, 5land CCP 09
clones of early cashew tree did not differ from
the control (CCP 076 clone). Cashew apple
from CCP1001 clone presented the minor
values of anacardic acid. Physicochemical and
sensory analyses showed evidence that CCP (09
and CCP 1001 clone are not appropriate for
fresh consumption.

010. AGOSTINI-COSTA, TS.. JALES, KA
and ABREU, LN, 2003. Determination of
anacardic acids in cashew apples. Revisia
Brasileira De Plantas Medicinais 5 (2): 77-81

A study was conducted to obtain the total
anacardic acids (rom natural cashew nut shell
liquid (CINSL), to standardize the analytical
methodology for these compounds in cashew
fruits, and to analyse the amount of anacardic
acids in fruits of 3 dwarf cashew clones. The
total anacardic acids were purified in silica gel
or citric acid chromatographic column (95:5).
Their analytical cxtractions from cagshew fruits
were based on Bligh-Dyer extraction with
modifications. The extract was purified in silica
gel mini-column and quantified in the
ultraviolet. The linear range was hetween 20
and 160ug/ml of the total acid in hexane. The
repeatability of the technique was less than 5%

.|| | 2 S

and the recovery was between 94 and 105%.
Anacardic acids contents present in cashew
fruits was in the range 16.5-30.4 mg/100g.

011, AIYELAAGBE, I00. 1994, Fruitcrops
in the cashew-coconut system of Kenya: their
use, management and agroforestry potential.
Agroforestry Systems 27: 1-16 (Farming
Systems Division, National Horticultural
Research Institute, P.M.B.5432, Ibadan,

Nigeria. )

Between 67-100 of farmers interviewed
were inlerested in planting more fruit trees on
their farms. Envisaged cash generation was a
major reason for their interest. Preferred species
were generally adapted exotics. Preference was
in the order of Mangifera indica, Citriis sinensis,
C.reticulate, Cocos nucifera, Anacardium
occidentale, Carica papaya, Passiflora edulis
var. flavicarpa, Ananas comesus etc. Locational
differences existed inexact order of preference
within the groupings. A fruitcrop based
agroforestry intervention is recommended for
increasing the productivity of the cashew-
coconut system.

012. AJAV, EA. 1996. The design and testing
of a low-cast cashew-nut eracker for peasant
farmers. Tropical Agriculture. 73 (3): 180- 186
(Department of Agricultural Engineering,
Facully ol Technology, Universily of Ibadan,
Thadan, Nigeria.)

A low cost cashew nut cracker was
designed, fabricated, and tested. Construction
materials were locally available and the cost
alfordable Lo peasant farmers in Nigeria. The
machine consists of the main frame, a mild steel
table (600 mm X 900 mm) and cracking jug
assembly composed of the assembling plate,
and the pillar pole, cutting case, knives or



blades, hand lever, and springs (tension and
return). The machine was tested using small,
medium, and large nuts. Machine efficiencies
obtained were 69.4, 75.5, and 75.7% for the 3
sizes, respectively. It was concluded that even
a simple device, such as the one fabricated,
would considerably improve the capacity for
processing cashew nuts in Nigeria,

013. AKARANTA.O., DONBEBE,W and
ODOZI, TO. 1996. Plywood adhesives based
on red onion-skin extract modified with
cashewnut-shell liquid. Bioresource
Technology 56: 279-280 (Dept of Pure and
Industrial Chemistry,University of Porl
Harcourt, Nigeria.)

Red-onion-skin-formaldehyde resins
modified with cashewnut-shell liquid were
prepared and used in the formulation of wood
adhesives. Evaluation results showed that the
adhesives had belter water resistance and shear
strength than those based on red-onion-skin-
extract- formaldehyde resins,

014. AKENA, F. 1997. Uganda cashew
industry status report. Proceedings of
international Cashew and Coconut Conference,
Dar Es Salaam, Tanzania.

In the 1970s, around 1.2 million cashew
trees were planted in 16 districts of northern
and castern Uganda. Total bearing trees are
estimated at 115,000, and average nut yield at
only 3 Kg /tree, equivalent to some 300 t/year
of markectable nuts.The main production
constraint is low yields due to unselected
seeds,incidence of diseases, and poor husbandry
practices. The current estimated crop of a few
hundred tonnes is either utilised for home
consumption or lost. Although in 1992 GOU
removed all controls on cashew marketing, no
private trading has yet occurred.

015. AKINWALE. TO. 1999. Comparative
study of the physico-chemical properties and
the effect of different techniques on the
yuality of cashew juice from Brazilian and
local varieties. Nigerian Journal of Tree Crop
Research 3(1): 60-66

The properties were compared of red and
yellow cashew apples from a local and a
Brazilian type grown in Nigeria. The pH of both
provenances was about 4.0. Specific gravity
was 1.04-1.05. Brazilian type apples were larger
and hcavier but percentage juice yield was
similar in the different provenances. Ascorbic
acid content was higher in the local type. It
declined when apples were processed using
steam but steaming improved the palatability
of the juice.

016. ALEXANDER-LINDO, RL., MORRISON,
LYSA and NAIR, MG. 2004, Hypoglycaemic
cffect of stigmast-4-en-3-one and its
corresponding alcohol from the bark of
Arnacardium occidentale (cashew).
Phytotherapy Research 18(3): 403-407
(Department of Basic Medical Sciences
(Biochemistry), University of the West Indies,
Mona, Kingston, Jamaica.)

Intravenous administration of the hexane
extract of the bark of Anacardiiom occidentale
(cashew) in normal, healthy dogs produced a
significant lowering of the blood glucose levels,
Pursuit of the hypoglycaemic principle(s) in the
hexane extract resulted in the isolation and
characterization of two compounds, stigmast-
4-en-3-o0l (1) and stigmast-4-cn-3-one (2).
These compounds were purified by
chromatographic methods and the structures
were characterized by spectroscopic methods.
Both compounds produced significant

hypoglycacmic activity after intravenous



administration at a dese of 1.3 mg/kg body
weight. The bark of the cashew plant, A.
occidentale, exhibited a hypoglveaemic effect
probably due to the presence of Lhese
compounds.

017. ALIYU, OM. 2005. Application of tissue
culture to cashew (Anacardinm occidentale
L.) breeding: an appraisal. African Journal
of Biotechnology. 4 (13)(Special Issue): 1485-
1487 (Department of Plant Breeding, Cocos
Rescarch Institute of Nigeria, P M B 3244,
Ibadan, Nigeria.)

A summary of the previous works on the
in vitro culture of eashew is highlighted, with
emphasis on the critical factors that influence
the explants response and plantlel regeneration.
The recalcitrant nature of cashew has been
attributed to the limited success recorded so far
in the in vitro culture of the crop and abnormal
development has been reported in the calluses
derived from its explants. Browning of explants
in cashew was found to be due to the presence
of high secondary metabolites and it has been
reduced through frequent transfer of explants,
addition of activated charcoal and dark
treatment. Explants necrosis has alse been
traced to the cffect of strong sterilization.
Meanwhile, the use of explants from in virro-
germinated scedlings or fungicidal-treated
young flush has been found to improve the
success rate significantly. The use of MS base
salt supplemented with two-step treatment of
cytokinins enhances the response of cashew
explants and development of derived plantlets.

018. ALIYU, OM. 2006. Phenotypic
corrclation and path coefficient analysis of
nut yield and yield components in cashew.
Silvae Genetica 55(1): 19-24

6

Relationship between cashew nut yield
and nine agronomic traits comprising 7
reproductive and 2 vegetative characters were
studied in 59 selected genotypes over the
production seasons. Phenotypic correlation
analysis showed that nut per panicle (r=0.844),
number of nuts per tree (r=0.988) and number
of hermaphrodite flowers per panicle (r =0.863)
were posilively correlated wilh nut yield and
could be used as primary components for
improving vicld. Although correlation analysis
showed insignificant association between nut
welght and nut yield, path analysis revealed that
the trait had significant positive direct effect
(0.317) on nut yvield. The subtle indirect effects
of nut weight and leaf size on nut yicld were
more important than their direct effects and
could be classified as secondary components.
Both the direct and indirect effects of weight
of the whale fruit and tree canopy on nut yield
were negative and appeared detrimental,

019. ALIYU, OM and I[TAMMED, LA. 2000.
A study of nut and apple development in
cashew. Nigerian Journal of Tree Crop
Research 4(2). 1-10

Growth and development of cashew nut
and apple 3-9 weeks aflter pollination were
studied at Ihadan, Nigeria. (On each of the ten
genolypes used for this study, 20 developing
fruits at the week of pollinalion were randomly
selected. Quantitative data were collected on
the following variables: nul length, widths of
the lower and upper ends of the nut, apple
lenglh, circwmnlerences of the lower and upper
ends of the apple and the dry matter content
(DM) of the apple. The results revealed an initial
similar growth palterns and a later differential
growth patterns between the nut and apple of
cashew. The growth of the nuts showed a simple



sigmoid growth curve in terms of length and
circumferences of the lower and upper ends,
against weeks from pollination, thus comprising
four distinet stages ot development. The
developmental stages of apple showed
asigmoidal growth curve comprising 4 stages
(receptacular, slow-growth, rapid growth and
ripening). The %DM and the fresh weight of
the apple are negatively correlated (r =- 0.92).

020. ALIYU, OM and AWOPETU, JA. 2005.
In vitro regeneration of hybrid plantlets of
cashew (Anacardium oceidentale L) through
embryo culture. African Journal of
Biotechnology 4(6): 548-353

Embryos from immature nuts of cashew
(A. occidentale) were cultured in vitro to
regenerate improved hybrid plantlets. Explants
(embryo) were excised from developing Fl
hybrid immature nuts derived from a diallel
cross among 10 accessions (CSI 58, CSI 18,
CSI 66, CCO5, CCO6, CC 11, CSO 03, CSO
16,C80 23 and CSO 25) and harvested at 2, 4,
6 and 8-weeks after pollination (WAPo) for in
vitro culture. The explants were surface-
sterilized, aseplically dissecled, cullured in to
pure basal Murashige and Skoog (MS) agar
medium and MS medium supplemented with 1
micro M each of NAA, benzyladenine (BA) and
gibberellic acid (GA3), and subsequently
observed for germination and survival rates
until successful ones were transferred to the
field, The age of explants had significant elfects
on the germination and survival rates. Explants
6 weeks old or older showed better germination
rate and the highest survival percentage. Only
the MS medium supplemented with 1 micro
M gibberellic acid supported germination and
growth at 2- WAPo, suggesting the essentiality
of GA, as a growth rcgulator to very young

cashew embryos. The analysis also showed that
factors such as medium composition, age of
embryo and genotype (accession) significantly
affected the germination rate of cashew
embryos. The medium composition was only
critical for embryos at a very young age,
Germinated explants simultancously produced
shools and roots. and were ready.

021. ALMAGUER,VG and CHI BONILLA,
JY. 1994, Cultivation of cashew in Campeche
State,
Interamerican Saciety for Tropical Horticudture
38: 176-185 (Dept of Fitotecnica,UACH,
Chapingo, CP 56230, Mexico.)

Mexico. Proceedings of the

Information and research on cashews,
including their various industrial and medicinal
uses, is reviewed with a view to the greater
cxploitation of the crop in Campeche, Mexico,
where conditions are very suitable for its
cultivation.

022, ALMEIDA, AG and ALMEIDA, FCG.
1994, Effect of N, P, and K fertilization on
productivity in dwarfl early air-layered
cashew under irrigation. Turrialba 44(3):
168-178

In 2-year trials with young cashew trees
of the clone 076 (from air-layers) planted at 357/
ha in podzolic soil, N, P,O, and K_O alone or
in combination were applied al respective rates
of 90: 100:30 g/tree in the first vear and at 180:
200: 100 g/tree in the seccond year, The N was
applied as urea, P,O; as triple superphosphate
and K O as potassium chlorate. The control
plots received no fertilizer. The trees were drip
irrigated for 15 and 30 min. / day in the first
and second year, respeclively. Application of
PO, or K,O alone and of N+ P,O, + K,O

significantly enhanced nut and peduncle




formation but N alone had a negative effect even
compared with controls on yield. The results
showed that the usc of air -layering contributed
to low experimental variability.

023. ALMEIDA, FAG., MARTINS JR, W and
ALMEIDA, FCG. 2002. Comparative
phenology of two grafted clones of dwarf
cashew tree in irrigation conditions. Ciencia
Rural 32(2). 221-228

An experiment was conducled to
campare the phenclogy of gratted plants of the
clones CP* 076 and CP 1001 of precocious dwarf
cashew tree under local irrigation conditions.
Observations were performed on 10 plants of
each clone planted in a clonal germplasm area
at 6 m X 6 m spacing. Quantitative and
qualitative growth, leaf abscission, flowering
and fruitset were evaluated. The monthly
averages of temperature, RH and wind speed,
as well as the monthly total of insolation, solar
radiation and rainfall, were registered during
the whole experiment. Ieight, plant spread, leaf
abscission and qualitative growth accurrad in
both clones, continuously throughout the
experiment, as a consequence of irrigation.
Flowering and fruit set were different for both
clones, CP 1001, exhibited a much more defined
periodicity than CP 076. Rain distribution was
shown to have a greater effect on this behaviour
than any environmental factor.

024. ALLMEIDA, FAG. 1998. Potential yicld
of gralted dwarl cashew trees under
irrigated conditions. Revista Brasileira de
Fruticultura 20(3): 343-352

An experiment was conducted in
Caucaia, Ceara, Brazil, from 1985 to 1991, with
the purpose of evaluating the potential
productivity of grafted precocious dwarf

cashew plants under localized irrigalion
conditions. Sixteen selected plants were used
to study nut number ,nut and peduncle average
weight and yield as well as peduncle/nut
ratio. The canclusion was that, by the time of
growth stabilization in height and canopy
spread of the plant, grafted precocious dwarfl
cashew trees under localized irrigation
conditions may yield up to 7016 kg of nuts/ha/
year and 35341 kg of paduncles/ha/year. More
than 13 t. of nuts/ha and 131 L. of peduncles/ha
may be harvested during the first 6 years of age.

025. ALMEIDA, FAG., SILVA., AZ..
ALMEIDA, FCG and ALBUQUERQUE, J]1..
1995, Comparative phenology of two dwarf
cashew progenies under irrigation, Revisia
De La Facultad De Agronomia, Universided
Cenrral de Venezuela 21 (3/4): 157-178
(Universidad Federal do Ceara,Caixa Postal
12168 Fortaleza Ceara,3razil).

A study was carried out fram April 1987
to March 1993 on the dwarf cashew clones 1001
and CCP76 under irrigated conditions. Growth
in height and spread were continuous for both
clones, but greater for clone 1001 than CCP76.
Leat abscission occurred continuously in both
clones throughout the study. Flowering and fruit
set periods were mostly determined by rainfall
distribution ,but were generally maore
concentrated during the dry season, June to
November.

026. ALVES, EF, CASTRO, PT-de.,
BEZERRA, FML and SANTOS, FJ-d¢-5S.
1999, Evaluation of growth parameters for
dwarf cashew tree seedlings under different
irrigation trealments. Engenharia Agricala
19 ( 2): 142-150 (DENA/CCA/UFC, Campus
do Pici, Caixa Postal 12.168, Brazil.)



This work was conducted in a green
house at the EMBRAPA Iropical Research
Station, Pacajus, CE, Brazil, to cvaluate growth
parameters for dwarf cashew tree seedlings
(Anacardium vccidentale 1)), under different
irrigation treatments. The experiment was
analyzed in a randomized block design with five
treatments and tour replications. The irrigation
{reatmenls were based on evaporation from a
class “A” evaporation pan. During the growth
period, the average number of leaves, average
slem diameter, average height of the plants and
percentage of dead plants were observed. The
results have shown that significant differences
were observed in all the growth paramelters.

027. ALVES, RE., BEZERRA. FC and
ABREU, FAD. 1999. Development and
maturation of the apple of early dwarf
cashew tree CCP-76. Acta Horticulturae 483:
2530

In January 1995, cashews (nut + apple)
were harvested from clone CCP-76 at Pacajus,
Brazil, and separated based on apple skin colour
in to 7 developmental stage: green with green
nut, green with ripe dry nut, light green, some
yellow colout, vellow changing to orange, light
orange, and deep orange. The following
characteristics of the apple were evaluated :
weight, length, upper and lower diameter, pH,
and contents of 88, reducing sugars, titratable
acidity, vitamin C, tannins and chlorophyll.
After full development of the nut , the apple
increased significantly in size. Best eating
quality was associated with stage 7. Total
chlorophyll decreased and vitamin C content
increased during maturation. Tannins did not
changed significantly and pH also remained
stable. It is concluded that clone CCP-76
produces cashew apple of good eating quality
both for fresh consumption and juice
processing.

028, AMBETHGAR, V. 2001, Indigenous
entomofungi for biological control of stem
and root barer infesting cashew. South indian
Horticulture 49 (special issue) : 281-284
(RRS, TNAU, Vridhachalam- 606001, India..

A survey was conducted in cashew
plantations in Cuddalore district, Tamil Nadu,
during April 1999-March 2000, to determine the
prevalence of indigenous entomopathogenic
fungi and their efficacy as biological control
agents aginst the cashew pest P ferrugineus.
Pathogenicity tests were conducted on P
Jerrugineus grubs. Microscopical examinations
confirmed the identity of 4 entomogenous fungi:
Aspergillus flavus, A niger, Beauveria bassiana
and Metarhiziwum anisopliae. The rate of
mycoses among infected grubs collected from
the field during the study was in the range of
23.7-806.6%. T'he highest range of mycoses was

observed during November 1999-March 2000.

029. AMBETHGAR, V. and LAKSHMANAN,
V. 1998, Tussock caterpillar Lymantria
obfuscata Walker on cashew. Insect
Ernvironment 4(3). 71-72 (Regional Research
Station, TNAU, Vridhachalam 606 001, Tamil
MNadu.).

An outbreak of Lymantria obfuscata was
observed on cashew in the Cuddalore district
of Tamil Nadu during January- February [998.
Population density was maximum (75-340
larvae/tree) during mid February. Damage was
greatest in the older plantations.

030. AMOAH, FM. 2005, The germination
and early growth of cashew (Anacardium
oceidentale). Tropical Science. 45 (4): 149-152
(Cocoa Research Insttute, PO Box 8, Akim-
Tafo, Ghana).



Cashew seeds soaked in water for 24 h

and sown at 4 cm depth gave better germination
and growth than cracked seeds or those sown
at3or 12 cm.

031. ANANTHAKRISHNAN, G., RAVIKUMAKR,
R and GIRIJA, S. 2002. In vitro adventitious
shoot formation from cotyledon explants of
cashew. Scientia Horticulturae 93(3/4): 343-
355

Excised cotyledons from mature
embryos of cashew developed adventitious
shoots from the proximal end when cultured
on MS medium supplemented optimally with
22.2 uM BAP and 3% sucrose. Initiation
occurred only at the proximal end of the
cotyledon. Differentiation of roots oceurred on
the same medium after the initiation of leaves.
Histology revealed that there was no vascular
connection belween regenerated shoots and
roots, Isolated shoots rooted after treatment on
half-strength MS liquid medium containing IBA
(122.6 uM) for 72 h. Shoots were transferred
to half-strength MS solid medium containing
IBA (4.9 pM) and IAA (5.7 uM). About 33%
of in virro raised shoots developed roots,

032. ANANTHAKRISHNAN, G., RAVIKUMAR,
R and GIRITA, S, 2004, Selection of efficient
arbuscular mycorrhizal fungi in the
rhizosphere of cashew and their application

in the cashew nursery. Scientia Horticulturae
100(1/4); 369-375

Mycorrhizal association in cashew
grown in five different plantation arcas of South
India was investigated. The soil sample were
collected from all locations. Physico- chemical
properties of rhizosphere soils, arbuscular
mycorrhizal fungal spore count and root
colonizalion were recorded. Specics isolated
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were Acaulespora, Gigaspora and Glomus. The
mycorrhizal spore density was maximum a
Thanjavur and minimum at Kudumiyamalai
Root colonization percentage oscillatec
between 20 and 30%. The specics of Glomus
G. aggregatum, G. fasciculatum and G.mossea
were the most abundant in the majority of the
experimental siles. Ience these three specie:
were selected and used for artificial inoculatior
studies. Of the three mycorrhizal fungi G
Sasciculanom significantly increased shoo
length, inter node number, number of leaves
stem diameter, rool length and root number.

033. ANANTIIAKRISIINAN, G. 1999. Is
vitro plant regeneration from embryo axi
of cashewnut. Plant Tissue Culture 4
123-128
(Proceedings of the symposium held a
Hyderabad in 1997).

Biotechnology Fmerging Trends:

The embryonic axis and embryonic axi
along with cotyledon segments of cashewnu
were cultured on Woody plant mediun
supplemented with various concentrations o
cytokinins. Maximum number of multiple
shools obtained {rom embryonic axis witl
cotyledon segment when cultured on Wood:
plant medium supplemented with Smg/litre
(BAP/AdS), whereas only single shools wer
obtained from embryonic axis. Well developet
shools were transferred to rooting mediun
containing IAA+IBA. The regenerants wer
successfully translerred to the field,

034. ANANTIIAKRISIINAN, G, RAVIKUMAR
R., ANAND, R P., VENGADESAN, G. ant
GANAPATHI, A. 1999. Induction of somati
embryogenesis [rom nucellus-derived callu
of Anacardium occidentale L. Scienti
Horticulturae 7T9(1/2): 91-99 (Dept o



Biotechnology, School of Life Sciences,
Bharathidasan University, Triuchirappalli- 620
024.).

Calli were induced from nuecllar
explants excised from [-month old develaping
{ruits of cashew. The medium used consisted
ol MS formulation containing 6.78 uM 2, 4-1D.
Diffetrentiation af somatic emhryos from
calluses was noticed when they were translerred
to MS liquid medium supplemented with 4.52
UM 2.4-D. Further studies on the ontopeny of
somatic emnbrvos showed that the cells distined
to become somatic emhrvas divided in ta
spherical or [ilamentous pro-embryos.
Subsequent divisions in the pro-embryo led to
the globular, heart and torpedo stages of somatic
embryo development.

035. ANTL, SR, THIMMAPPATAH and [YER,
ROIIINI. 2000.

mycorrhizal association in cashew. Recent

Vesicular arbuscular

Advances In Plantation Crops Research 13:
390-392 (Proccedings of PLACROSYM XIII
held at Coimbatore, 1998).

Roots and rhizosphere soil samples were
collected from NRCC Cuashew Plantation,
Puttur and screened for the presence of vesicular
and arbuscular mycorrhiza (VAM), Purc
cultures of the dominant species were made
using sorghuin as host plant. Roots collected
from field grown trees as well as isolated
seedlings were tound naturally infected with
VAM as revealed by the presence of vesicles,
arbuscules and mycelium. Four specics of VAM
isolated from cashew soils were identificd as
G
multicaule and Scurellospora nigra. Among the

Glomus macrecarpum, G australe,

4 speeics, G macrocarpum and 8 nigra were
widely distributed and found associated with
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the roots of cashew trees as well as isolated
seedlings. Hence, these two species could be
used in the acclimaltisation of micropropagated
plants.

036. ANIL, S R and THIMMAPPATAH. 2005,
Somatic embryogenesis from nucellar callus
of cashew. Journal of Horticultural Science and
Biotechnelogy. 80(3): 327-337

Calli were initiated from bisected ovules
with intact nucelli from 3 week-old immature
cashew nuts (Anacardium occidentale L.) cvs.
‘NRCC Sel-27, *Ullal-1", ‘Ullal-3", *Goa 11/6°,
“Vengurla-8" and ‘Kanaka') cultured on half-
strength Murashige and Skoog (1962) medium
(MS) containing 2,4 Dichlorophenoxy-acetic
acid (2,4-D; at 1.0 or 4.0 uM) alone. or a
combination of 2,4-12 (0.5, 1.0 or 4.0 uM) with
12 uM kinetin or 10 UM spermine. Calli, which
became brown alter 4-6 weeks, differentiated
in to somatic embryos on Raj Bhansali medium
(RBM) containing 2,4-D (0,01 or 0.5 uM) and
30 puM kinetin or 10 puM spermine. Somatic
embryos were initiated in 2.2-27.7% of cultures
ol cullivars “Goa 11/6°, "Kanaka’ and “Ullal-
3" only. The number of somatic embryos
increased more than 5-fold following
suspension culture in RBM basal medium.
Histological studies on nucellar calluses
revealed differentiation of all the developmental
stages of somatic emhryogenesis: a pro-
cmbryonic mass, and globular and heart-shaped
embryos. Somatic embryos matured on half
strength MS medium containing 18.9 M
abscisic acid, and 60% germinated on liquid
medium containing 0.53 WM alpha-naphthalene
acetic acid (NAA) and 4.4 uM 6-benzylamino
purine (BAP) giving plantlets with a well-
developed tap-root and a shool wilh
rudimentary green leaves.



037. ANONYMOUS. 1995, Priyanka - a new
high yielding cashew hybrid (H-1591) from
Kerala Agricultural University. The Cashew
9(4): 3.

The cashew hybrid variety Priyanka,
derived from a cross between BLLA 139/1 and
K30/1, has been approved for release in the state
of Kerala. The trees grow to a height of about 8
m with spreading habit and extensive
branching. Flowering is in Dec. - Jan. The apple
weighs135¢g and contains 57.4% juice. Privanka
is distinguiscd by its bold nut (10.8g) and large
kernel (2.87g). It can give a mean yield of 16.9
kg/tree under good growing conditions.

038. APPARAQ, R.2001. Cost of production
of cashewnut in Srikakulam district of
Andhra Pradesh. The Cashew 15(1): 21-28

The study revealed that the establishment
cost /ha for production of cashew nut in
Srikakulam dist. of AP was Rs. 6686.87 during
first year while the maintenance cost / ha. was
Rs. 5697.92. The annual share of establishment
cost was worked out to Rs.103.18. The labour
cost account for about 78.58% while matreial
cost account for 21.42% of the total cost of
establishment of the cashewnut. [n the case of
the maintenance cost from sixth year the labour
cost account for 45.54% while the material cost
account for 54.46%.

039. ARAUJO, MC-DE and FERRAZ, AC-
de-Q. 2006. Elflect of moisture content,
thermal treatment and deformation on
decortication of cashew nuts ‘CCP 76° by
means ol a guided single impact. Engenharia-
Agricola. 26(2): 590-599 (Campus Amilcar
Ferreira Sobral, Universidade Federal do Piaui,
Piaui, Brazil).

- JNN .

‘The mechanized system, of multiple impacts,
used by the Brazilian cashew nul industry
damages the kernels yielding to only 30 to 60%
of whole kernels. To investigate the
performance of shelling cashew nuts using an
impact associatcd with a limited oriented
deformation, a special device was designed and
constructed. Initially it was found the maximum
specific deformation corresponding to the best
performance in shelling. With this value, called
limit specific deformation, it was investigated
the effect of several combinations of
humidification and thermal treatment times,
commaonly used in the preparation of the nut of
the clone CCP-76, for shelling, in the
performance of a single oriented impact with
limited deformation shelling. The cashew nuts
were characterized by their dimensions and
weight before and after preparation. The impact
device showed to be effective and casy to
operate. The largest index, of 77,55%, of
liberaled whole kernels was obtained to a
specific deformation of 19%. After preparation
nuts showed average mass loss of 25,7%,
increase in length, width and thickness of
7.03%,5,77% and 7,33%, respectively. For the
answer surface methodology, no differences in
shelling performance was observed among
treatments.

040, ARCHAK, SUNIL., GAIKWAD.,
AMBIKA B and SWAMY, KRM. 2003. DNA
fingerprinting of Indian Cashew varieties
using RAPD and ISSR techniques. Euphytica
230: 397-404

Indian cashew breeding programme has
produced 24 selections and 11 hybrids with
increased yicld and excellent nut characters.
Molecular profiles of these varieties were
developed using a combination of five RAPD



and 4 ISSR primers pre-selected for maximum
descrimination and repeatability. A total of 94
markers were generated which discriminated
all the varieties with a probability of identical
match by chance ot 2.8 x 10- 11. There was no
correlation between the relationships based on
molecular data and the pedigree of the varieties,
Narrow range of average similarity valucs
among major cashew breeding centres with
only 3.6% of molecular variance partitioned
between them was attributed of the exchange
of genelic material in developing varielies.
Ditference in the average similarity coefficients
between selections and hybrids was low
indicating the need and scope for identification
of more parental lines in enhancing the
effectiveness of hybridisation programme.

041. AROGBA. SS. 1999. Studies on kolanut
and cashew kernels moisture absorption
isotherm, proximate composition, and
functional properties. F'eod Chemistry 67(3):
223-228

Kolanut and cashew kernels were
analysed and their moisture absorption
isotherms,proximate composition and
functional propertics were compared. The dricd
powdered sample of kolanut contained 69%
carbohydrate,18% crude fat and 3.1% ash by
weight, while the cashew sample had 51%
crude fat, 36% crude protein, 0.3% ash and
3.4%

significantly affected their relative water and

carbohydratec. These differcnces
oil absorption capacities,least gelation
conceniration, bulk density, and emulsion
properties.However, both samples would retain
nutritional infegrily when stored in almospheres
with water activities of up to 0.68 for kolanul
and 0.85 for cashew kernels.

042. ASCE{NSO, JC and DUNCAN, IE, 1997,
Cashew processing and marketing.
Proceedings of International Cashew and
Coconut Conference, Dar Es Salaam, Tanzania.
pp. 189-194

Cashewnut manual processing methods
were originally developed in India in the 1930s.
The original process involved Drum Roasting.
Shelling preparalion methods were later
modified with introduction of Hot Oil Bath to
allow collection of CNSL and eventually the
Steam Cooking system. In the 1960s
mechanical processing was developed - the
Oltremare and Sturtevant systems. Both these
systems used HOR processes.

043. ASSIDIO, NE., YESSOH, IM and SORO,
A, 2005, Study of cashew nuts variability and
proposition of an analytical method. Global
Journal of Pure & Applied Sciences 11(3): 411-
417

Lixperiments were conducted to study the
ariability in time of cashew nut quality (during
1999 and 2000) and to determine the cifeciency
of existing analytical methods for quality
delerminations. The quality pﬁmmeters
(immature, mouldy, stung and partially
damaged, and empty nuts) varied whereas other
parameters such as nut count did not show any
significant variation. In addition, empty and
mouldy nuts were identified as the major factors
in nut gquality depreciation. Correlation
coefficient analysis showed that the quality
parameters could be divided in (o 3 groups
according their cause, i.e. nut count, empty and
immature nuts of physiological origin, mouldy,
stung and partially damaged nuts of fungal
origin and stunted and buttered nuts which have
no evident relationship with the other
parameters. A sampling method with a sample




size ot 400 nuts and a lincar analytical method
was proposed and proven more accurate and
easy to use.

Ndd. ASSUNCAQ, RB and MERCADANTE,
AZ. 2003. Carotenoids and ascorbic acid
composilion Irom commercial products ol
cashew apple (Anacardium occidentale 1..).
Journal of Food Compositien-and-Analysis.
16(6): 647-657 (Departamento de Ciencia de
Alimentos, Faculdade de Engenharia de
Alimentas, Universidade Estadual
Campinas. Caixa Postal 6121, Campinas SP
13083-970, Brazil).

de

Carotenoids were determined by high-
performance liquid chromatography (HPLC)
and ascorbic acid (AA) by the official method
of the Association of Official Analytical
Chemists (AQACQC) in cashew apple products
found on the market of Campinas, Brazil. The
following products, concentrated juice, frozen
pulp, nectar, ready-to-drink, and sweefened
concentrated juice, were analysed. showing AA
contents from 13.7 to 121.7 mg/100 g und 1olal
carotenoid levels ranging from 8.2 to 197.8
micro g/100 g. beta -Carotene was the main
carotenoid in the majority of the products,
followed by alpha -carotene, beta -
cryptoxanthin and 9-cis- + | 3-cis- beta -carotene
in similar proportions. However, in 10 of the
60 samples analysed, another carotenoid patlern
was found with the presence of auroxanthin,
5,8-epoxy-cryptoxanthin, 3,8-epoxy-lutein,
zela -carotenc and two unidentified carolenoids.
Cashew apple praducts were proved ta be
excellent sources of vitamin C. but not very
good sources ol carolenoids for the human diet.

045. ATHALYE. SS and PATIL, RS. 1998.
Bionomics, seasonal incidence and chemical

conirol of cashew leal miner. Journal of

Maharashtra Agricultural Universities 23 (1).
29-3]
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Studies on bionomics of Acrocercoy
svagramma revealed that the incubation, lary,
and pupal periods lasted for 4.57, 9.35 and 8.7
days, respectively. Lhe life span of adult whe
fed on 10% sugar solution ranged between 3.4
and 7.47 days. The total duration of life cyc
from egg to death of adult varied from 22.6
39.2 days with the average values ol 26.90 [
male and 32.605 for female. "I'he incidence
the pest was observed throughout the year |
cashcws in Maharashtra. Infestation on cashe
leaves peaked (18.21%) during September ¢
post monsoon vegetative flush. One to |
blistered patches and up to 15 larvae were (our
in a single leaf. Results of the field expearimal
canducted to test the efficacy of seve
insecticides against the pest indicated that (b
applications ot 0.05% triazophas , (.05
endosulfan and 0.0075% cypermethrin we:
equally effective against the larvae.

0d40. ATHALYE, SS., PATIL, RS and BHOL]
SR, 1998, Efficacy of some inscclicid
apainst cashew leaf miner, Acrocercoy
syngramma Mevrick., Shashpa 5(2): 22
223 (Dept of Agricultural Entomolog
KKV, Dapoli- 415 712.Ratnagiri Dis
Maharastra).

Lvaluation of six insecticides again
Acrocercops syngramma in cashows
Muaharashira, India showed that all tl
insecticides were significantly superier ta tl
control in reducing percent leaf infestation. C
the basis of the lowest cumulative mean perce
leal infestation (6.21) and percentage reductic
over the control (47.34), 0.05 trinzophos w
found quite promising against A.syngramm
Phosphamidon at 0.04 was found to be the lea

elfeclive inseclicide.



047. ATMADIJA, WR. 2003. Status ol
Helopeltis antonii as a pest of some estate
crops and its control. Journal Penelitian dan
Pengembangan Pertantan. 22(2): 57-63 (Balzi
Penelitian Tanaman Rempah dan Obat, Jalan
Tenlara Pelajar No. 3, Bogor 16111, Indonesia).

Helopelis antonii 1s a main pest ol cstate
crops (cashew. cacao. and tea), therelore its
existence nceds a scrious attention. The life
cycle of H. antonii was approximately 24 days
and during its life it moulted 5 times. The past
destroys plant since the cultivation of seedling.
The parts of the plant destroyed are the tip of
the leaf, young leaf, bud, young stem and branch
as well as flower, fruit and seed. The control of
fl. antonii using synthetic insecticide was
proven elfectively, however, il caused 4
negative impact so that, generally, it is applied
as the last alternative. The other controls such
as mechanical, physical, technical culture and
biological control have not heen applied
optimally. The control using natural enemies is
a good prospect to be developed since it is sate
to the environment and is naturally provided.

048. ATTRI, BL. 1999. Compasitional and
storage study ol cashew apple. The Cavhew
13(2): 23-30

The effects of storage on physiological
loss of weight (PLW), specific gravity of fruits
and extracted juice were studied in 5 cultivars
of cashew apple. The PLW increased with the
increase in storage period in all the cultivars.
Fruit specific gravity decreased during storage
while juice specific gravity increased. The total
lannins were reduced significantly from 0.33-
0.47% to 0.03-0.03% after treating the extracted
juice with gelatin (0.05%). The cashew apple
residue contained 0.448-1.136% N, 0.072-
0.554% P and 7.04-7.12% K; its protein conlent
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varied from 2.8 Lo 7.1%. The extracled juice
was preserved with 2000ppm KMS and
analysed at different storage intervals at ambient

temperature,

049. ATTRI, BL. and SINGH, DB. 1997,
Evaluation of different cultivars of cashew
apple for physico-chemical characteristics.
Journal of Plantation Crops 25(2): 205-208
(Central Agricultural Rescarch Institute, Port
Blair 744 101, India.)

This study was carried out to evaluate
some of the commercially impaortant cultivars
for physico-chemical characteristics of apple
as well as for storage study of the extracted
Juice. A signilicant dilference among cultivars
was recorded in all the characters. The moisture
was highesat (80.0)in Andaman local and lowest
(82,60)in Ansur Early whercas the drv matier
was recorded minimum (14.0) in Andaman
local and maximum (16.4)in the Ansur
Early.The ash content of the apple varied with
maximom (1.96)in Ansur Early and minimum
(1.55)in Andaman local.

050. ATTRI, BL., SINGH, DB and SHARMA,
TYRS. 1998, Technology for the preparation
ol wine from cashew apple. Cashew Bulletin
35(3): 7-11 (Central Agricultural Research
Institute, Port Blair - 744101, Andamans, India.)

The technology for the wine production
from cashew apple has been standardised. The
extracted juice was treated with 0.5gelatin along
with heating. The TSS was ameliorated with
sugar syrup as well as (. ldiammonium
hydrogen phosphate. The fermentation rate was
better for a week and reduced thereafter due to
morc alcohol production. After 6 months
storage Lhe physicochemical characteristics and
overall quality of the wine was assessed. [L was



found that retention of ascorbic acid was better
in wine having more alcohol whereas the
titriable acidity and total phenols increased with

higher alcohol.

051, AWETO, AD and ISHOLA, MA. 1994,
The impuct of cashew on forest soil.
Lxperimental Agriculture 30: 337-341 (Dept
of Geography, University of Ibadan, Ibadan,
Nigeria).

The impact of a 20 year-ald cashew
plantation on a forest soil was cvaluated by
comparing the properties of soil under cashew
with that under an adjoining logged rain forest.
The levels of organic carbon, nitrogen,
exchangeable calcium and magnesium, and
available phosphorus were similar under logged
forest and cashew, suggesting that organic
matter and nutrient cyeles in o cashew
plantation are similar to those in a logged rain
forest and that cashew has no significant
adverse effect on soil organic matter and
nutrient status,

1532. AZEVEDO, DMP de., CRISOSTOMO,
JR and ALMEIDA, FC, 1993, Estimates of
genetic correlations and corrvelated responses
to selection in cashew. Generics and Molecular
Biology 21(3): 399-402 (EMBRAPA
Rondania, BR 364km 5.5, Caixa Postal 406,
T78900- 970, Porta Velho, RO, Brazil).

Genetic variance and genetic and
phenaotypic correlations were evaluated and 5
traits in 27 cashew (rees grown at Pacajus
Experiment Station, Ceara State in 1992 'The
characters studied were plant height (PH),
North-South and East-West canopy spreads and
primary and secondary branch numbers. All
genetic and phenotypic correlations were
positive and significant, Selection to increase
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or decrease the average of any one of the
characlers studied affected the average of tl
others.

053. BADHE, VT and MAGAR, 55. 200
Influence of dilferent conser vation measur
on runoff, soil and nuotrient loss und
cashew nut in lateritic soils of sonth Konka
region. lndian Journal of Soil Conservatio
32(2): 143- 147 (Dr. Balasaheb Sawant Konk:
Krishi Vidyapecth, Dapoli 415 722, M5, Indi

An investigalion was carriced oul durir
199 1999 1n Mulde, Sindhudui
(Maharashtra, India), to study the influence
land treatments on hill slope, viz., control (T

Lo

intermitlent bench terraces (12). stagger
trenches ('I3), platform terraces (T4), rir
(0575 8
cizanivides) grass bunds (T6), on growth ar
yield performance of cashew nut. The runof

trenches and wvetiver (Vetiver

soil loss and nutrient loss were also estimate
The maximum runaff was recorded in T'1 (553
mim) whereas minimum in T3 (69 mm). Simil
trend was observed in case of sail los
Minimum nutrient loss was in staggered trenc
treatment in the form of organic carbon (27
ke ha-1) and potassium (0.03 ke ha-1) wheres
it was maximum under control treatment in th
form of organic carbon (670 kg ha-1) and K,
(0.67 kg ha-1), respectively. 'here was 1
significant difference in growth characteristi
and yield of cashew nut plants due to th
influence ol various soil conservatic
structures. The staggered trenches treatme
group plants recorded the highest average vie
(4.05 q ha-1) compared to control group {2.¢
q ha-1). Thus, present investigalion reveale
that 230 trapezoidal shaped staggered trench
per hectare having dimensions of 4.5 m lengrt
0.60 m top width, 0.30 bottom width, 0.30



depth were most effective for reducing surface
runoff and conscrvation of soil, nutrients and
fertility of land under hilly terrain in lateritic
soils of Konkan region of Maharashira with
annual rainfall of 3283 mm.

054. BADHE, VT and POWAR, AG. 2004.
Development and evaluation of hand
operated cashew apple juice extractor. The
Cashew 18 (1), 23-33

A hand operated shearing type cashew
apple juice extractor was developed and tested.
The performance was evaluated in comparision
with the convenlional methods ol juice
extraction, viz.,hand squeezing, wooden laddle
and wooden basket press, The trials revealed
that the juice extracting machine recorded the
highest crushing capacily of 60Kg/h for both
fresh and boiled cashew apples, followed by
basket press with 22.5 and 20.00 kg/h waoden
laddle with 7.50 and 8.77 kg/h and the lowest
crushing capacity of 1.76 and 2.14 kg/h was
recorded by hand squeezing method for both
fresh and boiled cashew apples, respectively.
The highest juice recovery was recorded in hand
squeezing m:thod (73.00%) fallowed by
62.00% in wooden laddle, 56.17% in the
extracting machine and lowest of 43.32% in
basket press. It is concluded that the extracting
machine is the most efficient and economical
among the methods tested. The machine is light
in weight, dryable, portable and non-corrosive
in nature.

155. BADRINATH, MS, SUDHIR, K and
CHIKKARAMAPPA, T. 1997. Soil fertility

evaluation for cashew cultivation in coastal

Karnataka soils, The Cashew 11(2); 22-27

Current levels of cashewnut per tree is
alaramingly low and might be due to the several
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factors limiting cconomic yield. Among these,
application of inorganic fertilizers carrying P,
K, Boron after the soil amelioration process
with dolomitic limestone will not only raises
the soil pH but favours the supplied plant
nutrients in the available form to the
rhizosphere,

056. BALASUBRAMANIAN, Di.‘: 2003,
Cashew industry in Mozambigue: a general
scenariv. The Cashew 17(2): 39-45 (National
Research Ceentre for Cashew, Puttur - 574202,
Karnataka, India)

In Mozambique, in 1997 there were
about 15 cashew tactories become aperational
but less than 50% of its installed capacity was
utilized. The kernels are mostly exported to
USA, EEC and South Africa. The basic
requirements of high standards, brand name and
marketing network have never heen attempted
in Mozambique. In 1994, World Bank
recommended liberalized trade for cashew in
view of ineffecient production in the factories
and lower farmers income, bul nol accepted by
the people and Govt. of Mozambique. Studies
conducted in Mozambique indicated that an
improved management and small-scale
processing units could elevate the position of
cashew induslry as whole. Finally an export
duty has been fixed between | 8% and 22% for
the next five years and it is expected that the
export tax gained would be utilized for the
promotion of cashew farming in the country.

057. BALASUBRAMANIAN, ID. 2003,
Cashewnul processing and its economic
feasibility in Kolar distriet of Karnataka - a

case study. The Cashew 17(4): 6-11

“Hnt Cashew nut processing unils in Kolar
dist. follows steam boiling of raw cashew nut



and conventional type drier is used (0 make

kernel amenable for peeling. Gas fired kernel

drier is introduced reeently and its operational

effecicncy is yet to be determined. Kernel
peeling is done at home level and finally stored
in to 15 different grades. The cost benefit ratio
of processing in this region has heen worked
outas I: 1.28. Major interventions are required
10 develop quality standards for raw cashew
nuts, developing skilled manpower al various
stages of processing and refined technical
parameters to enhance profitability.
Considering under utilization of established
facility, i.e. up to 12.3% of total preduction in
this reeion, inefficient techoical and
management aspects and the huge investment
incurred on raw nuts and machines, existing
large-scale processing units are not successful
in this region. As small-scale processing units
generates employment for 3177 persons for the
raw nut produced and profitability of business
up to Rs. 88,390 per unit during season (EBIT)
and the value addition is Rs. 11.04/Kg of raw
nuts which is 10% more than existing system,
it can be promoted to improve economic status
and rural employment.

158, BALASUBRAMANIAN, DD and
NARAYANAN, L. 2006. Moisture desorption
characticristics of cashew kernels, 7he
Cashew 20(1): 13-19

Desorption isotherm of cashew whole
kernels were determined at 60,70 and 80°C
using water activity analyzer, Non-linear curve
filting lechnique is used to validale seven
moisture sorption models viz., Oswin, Smith,
Halsey, Henderson, Modilied Henderson,
Modified Oswin and Chung and Pfost.
Desorption isotherms were of Sigmoid shape,
typical for many biological products. Curve
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fitting agreement of observed data for select
isotherm models revealed that Smith equali
is the best fit to describe desorpti
characteristics of cashew whole kerne
Temperature has a significant effect

desorplion isolherms. The equilibrium moisti
content of cashew kernels at constant wa

activity decreased with increasing temperaty

059, BALASUBRAMANIAN, D. Qual
index for eashew nut processing,. The Cuash
2002 16(3): 21-23

Al all stages of cashew nut processis
quantity and quality losses can occur. Norma
the whole kernel oulturn at packing
considered to be the quality indicator to ass
the processing effeciency of the industri
Quality index is caleulaled by summing
values obtained by multiplying different gre
proportion and corresponding standard pri
Quality index helps to adopt bet
manulfacturing practices and plant hygiene
order to further promote the industry on sou
and seientifie lines.

060. BALLASUBRAMANIAN, D. 19¢
Quality maintenance and its improvementl
raw cashew nuts, The Cashew 12 (3):137-14

This paper listed the measures to
taken to improve the quality of raw nuls
successful processing. The farmers have to
educated on method and stage of harvest. Pr
of nuts have to be fixed on the basis of size
nuts and its moisture content, Fligh degree
cleanliness has to be maintained in drying v
and storage godown. Raw nuts in warehot
should be monitored at regular interval for
qq?lily and it sl_jlould be E};gyid_qd ventilat
and sufficient aeration.



061. BALASUBRAMANIAN, D., SREEKANTH,
PD and RAQ, EVVB. 2002. Speculation of
raw cashew nut price - an overview.
PLACROSYM - XV: 759-764

Price information is essential as it
provides cashew business to determine the trade
operations economically viable either
immediately or in @ long term. The price
variation of domestic and imported raw cashew
nut with respect to time and the underlying
factors for speculation are discussed. The
seasonality of indigenous nuts, increasing
global demand of kernels, higher share of raw
nuls in the processing cost are the major reasons
led to speculation. Kerala has been the nucleus
centre of cashew trade in India and the market
price in Kerala is considered as benchmark in
other regional markets. The month-wise
seasonal index for domestic raw nut varies with
different cashcw growing states. A pricing
system bascd on raw nut quality would be much
helpful for the growers to get remunerative price
for their produce and the industry to turn out
their operation [or better economic results to
remain in the international trade. Therefore,
quality stande s to fix up the price based on
quality have to be drawn.

062. BALASUBRAMANIAN, D. 2000.
Cashew processing in Palasa of Andhra
Pradesh - a case study. The Cashew 14 (4):
7-16

Cashew nut processing units in Andhra
Pradesh accounts for 17.65% of total industrics
in India. Cashew processing is labour oriented
and follows drumroasting method. About
66.67% of cashew industries in Palasa region
have capacity utilization between 0.64 - 1.44
lonnes per day. The average kernel percent
recovery is calculated as 26.06% and an over

all cost of processing in this region is worked
out to be Rs. 3845/~ per ton of raw nut. The
cost benefit ratio is found ta be 1:1.36.

063. BALASUBRAMANIAN, D. 2001,
Cashew processing industries in India:
overall analysis. The Cashew 15(2): 14-20

The growing demand for kernels in the
international markel and the availability of
cheap labour in India possessing the required
2

skills in processing are the 2 important
favourable factors in the rapid growth of cashew
processing industry in India. Cleanliness of
processing units has to be given atmost
importance. Optimisation of every processing
step huas become urgent. The principal
requirements for the development of
mechanised cashew proeessing plants will be

. the efficiency in the production of unscorched
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kernels and maximum recovery of CNSL. Oil
bath roasting which has additional advantage
of obtaining the CNSL is to be adapted.

064. BALASUBRAMANIAN, D. 2001.
Cashew processing indusiries in Kerala:
Quilon and Calicut. The Cashew 15(2): 28-
s

Cashew processing industries in kerala
are mostly concentrated in Quilon district. Most
of the processors are following drum roasling
as preliminary process. Kerala State Cashew
Development Corporation and CAPEX are the
two government organisation involved in
cashew processing. CNSL exiraction is also
done using expeller. About 60% of the total
kernel production is exported.

065. BALASUBRAMANIAN, D. 2001,
Physieal properties of raw cashew nut,
Journal of Agriculiural Engineering Research
78(3): 291-297



Physical properties of raw cashew nut
from various growing States of India were
evaluated as a function of moisture content. The
average dimension of three principal axes
(viz.,length, width, thickness), mass ratio,
equivalent diameter and sphericity were
measured at a moisture content of 8.46%d.b.
The 100 nut mass, perosity, bulk density, true
density and cocfficicnt of friction were
determined for moisture contents ranging from
3.15 to 20.05% d.b. It was found that the 100
nul mass and true density of raw cashew nuts
increased with increased moisture content. The
coeflicient of friction on various surfaces
increased with increase in moisture content,

066. BALASUBRAMANIAN, D.. NAGARAIA,
KV and RAQ, EVVB. 2001. Status and
prospects of cashew cultivation and its
utilization in Konkan Region. Post Harvest
Technelogies and Prospects for Food
Processing Industry in Konkan Region. pp. 18-
22 {Symposium proceeding, Pangji, Goa).

This paper highlights the status of
cashew cullivation and its utilization in Konkan
rcgicm' and futurc strategics for cashew
cultivation and processing.

067. BALASUBRAMANIAN, D. 2000,
Status report on cashew processing
industries of Dakshina Kannada, The Cashew
14(2): 12-25

In Dakshina Kannada district about 57 %
of the industries have the processing capacity
between 100 to 500 tonnes/annum, far below
the installed capacity, In this scetor, women
employees’ accounts to 90-95% of the total
work force. Steam boiling method of raw nut
conditioning .is being followed, as the kernel
recovery 1s comparatively higher than all other

methods. CNSL is extracted by expeller method
and practiced in very [ew industries,

068. BALASUBRAMANIAN, D. [1998.
Equilibrium moeisture content of raw cashew
nut. Cashew Bulletin 35(2). 2-3 (Mational
Rescarch Centre for Cashew, Puttur-574202,
India.)

The equilibrium moisture conlent of raw
cashewnuts at different relative humidities were
determined at 300°C. The increasc in the
moisture cantent and relative humidity exhibits
disruption isotherm up to 74.12, but at 81.33 it
fallowed absorption isotherm. Mold growth and
deterioratien took place after 28 days at §1.33
after the commencement of experiment. Based
on the prevailing climatic conditions especially
temperature and relative humidity, the moisture
content of raw cashew nuts has to be brought
down to calculated equilibrium moisture

content to increase its storage life.

069, BALASUBRAMANIAN, PDP. 1998,
National seminar on cashew, Goa, India, May
1998, The Cashew. 12( 3): 186 pp.

A total of 20 contributions presented at
the seminar on cashew are presented, under the
headings: (I) Development (3 papers); (11)
Research (8 papers on production and cultural
requirements of cashew); (I11) Postharvest
technology (5); and (IV) Marketing (4).

070. BALASUBRAMANIAN, PP. 1998,
Transter of technology in Indian cashew
121-126
(Director, Directorate of Cashewnut and Cocoa

promotion. The Cavhew 12(3):

Development, Cochin - 16., Kerala). ¢
Transler of technology [rom rescarch to

the farmers field is one of the major

responsibility of the Extension wing. The



farmers are the key faclor responsible in
modernising agriculture. This aspect is very
much conspicuous in the case of cashew
wherein a major sector of this farming
community remains unaware of the
technological advancements. The extension
lacunae has been more responsible for the bad
state of affairs of our cashew plantations.
A greater role and co-operation of Natienal and
SAU researchers in the
demonstrations, imparting training in their

monitoring

technalogies are needed.

071. BANDANA-DHIMAN and MAHIPAL-
SINGIL 2003. Molecular detection of cashew
husk (Anacardium eccidentale) adulieration
in market samples of dry tea (Camellia
sinensis). Planta-Medica. 69(9): 882-884
(Division of Biotechnology, Institute of

Himalayan Bioresource Technology, Palampur,
India.)

Species-specific PCR primers were
developed from the intergenic spacer regions
ol 55 ribosomal RNA genes and were used
suceessfully in the detection of adulteration of
vashew husk (A. eceidentale) in tea (C. sinensis)
samples. This is the first report of detecting
adulteration in tea using molecular tools.
Application of this appreach in detecting
adulteration of other hiological materials in tea,
medicinal herbs and the composition of
admixtures of ayurvedic herbs has been
discussed..

072 BANDYOPADIIYAY, A. 1998,
Technologies for cashewnut production for
West Bngal, The Cashew 12 (3): 115-120
(Dept of Spices & Plantation Crops, R.R.S.,
B.CK.V. Jhareram, Midnapore, West Bengal.

In West Bengal 80% of area under
cashew is concentrated in the Midnapore Fast

and West districts. Midnapore East comes under
subtropical coastal saline humid ecoclimate and
West on the other hand is situated in red and
laterite zone. Seedling plantations of non-
desgcript origin, non-uniform plant population
per unit area and poor orchard management
practices are some of the major constraints
limiting cashew production in this area. To
overcome the constraints some suggestions are

also listed in this paper.

073. BARBOSA- ¢ SILVA, KM., ALMEIDA,
FAG and LIMA-e-SILVA, PS. 2004, Peduncle
and fruit yield, in six cropping seasons, ol
carly dwarf cashew tree clones irrigated with
dilferent water regimes. Revista-Brasileira-
de-Fruiiculiura. 20(3): 474 477 (Departamento
de Biologia, UERN, Faculdade de Ciencias
Biologicas e Nalurais, C.F. 130, Mossoro-RN,
CEP 59.625-900, Brazl).

The objective of this wark was to
evaluate peduncle and fruit yield in clone MS
076 and in a clonal population of drip-irrigated,
carly dwarf cashcw trecs propagated by
layering, in six cropping seasons. In order to
meet the increased water requirements of the
crop resuliing from plant growth and
development, irrigation during the dry season
was performed daily according to the following
water regime: 15 min/plant/day during the 1st
vear, 30 min/plant/day during the 2nd year, 45
min/plant/day during the 3rd year and 60 min/
plant/day during all subsequent years. Water
was supplicd by onc drip emitter/plant, at an
(adjustable) flow rate of 36 L/h. The rescarch
was carried out in Fortaleza-Ceara, Brazil, and
a random block design was utilized, with five
replicates and split-plots. The clones were
assigned to plots and the cropping seasons were
considered as subplots. The clonal population



was superior to the clone only with regard to
number of nut shells (NNS), and solaly in the
first scason. The clone was superior Lo the
population as to NNS and peduncle yield (PY)
in the second season, and also in terms of the
three evaluated traits - NINS, PY, and nut shell
yield, in the last three crapping seasans..

074. BARBOSA-e-SILVA, KM., LIMA-e-
SILVA, PS and ALMEIDA, FAG. 2004,
Regression equations for plant height
estimation in cashew trees. Revisia-Ceres,
51(293): 405-409 (Universicade do Cstado do
Rio Grande do Norte, Cx. . 70, 59600-97
Moassoro, RN, Braril).

Regression equations for the estimation
of plant height based on the mean canopy
diamcter of an carly dwarf cashew tree clone
(CPQ76)and a clonal population, irrigated and
propagated by layering (rooting), were
developed. The population consisted of clones
from 3 different matrices. Flant height and
diameter were measured quarterly from March
1990 to June 19G6. The distance from the
ground level ta the highest point of the canopy
was considered as plant height. The mean value
of diameters measured in the north-south and
cast-west dircetions were considerad as the
canopy diameter. The equations for the
estimation of plant height (h) baszed on the
canopy diameler (d) ol clone CP 076 and of the
clonal population were h=0.5167 d and
h=65,3277+0.3736 d, respectively..

075. BARROS, L. De M. 2000, Selection of

dwart cashew clones for commercial
plantation in Ceara state. Pesgiso

Agropecuaria Brasileira 35(11): 2197-2204

‘Results are presented from the evaluation
of 30 rainled dwarl cashew clones at Pacajus,
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CE, Brazil from April 1990 to Feb. 1997, The
experimental design was randomized blocks
with 4 replications and 4 plants/plol, spaced 7m
X 7m. Clones CAP 01, CAP 05 and CAP 172,
on average 70% taller than the controls had a
medium canopy size, intermediate that of the
common type and that of the dwarf type.
Canopy diamelter in CAP 10,CAP 06 and CAP
26 was 63% higher than the controls, while
CAPO02, CAP 07, CAP 24 and CAP 25 showed
the lowest values of (his trait. Wut yicld of CAP
12, CAP 18 and CAP 26
respectively, 1510, 1281 and 1262kg/ha m the
fifth year, 1.c. 175% higher than that of the best

WS

control.

076, BASAVARAIL N and ITEGDLE, NK. 1998,
Imitial performance of cashew sclection
under up-ghat conditions. Karnaiaka Journal
of Agriculiural Sciences. 11: (2): 5346-547
(Division of Horticulture, College of

Agriculture, Dharwad-380003, India.)

Data nut yield

characteristics are tabulated for 4 released

on and plant
varielies and 7 promising selections of cashew
(Anacardium occidentale) grown at a village
near Sirsi (at an altitude of 620 m) during 1992,
Highest yield per plant (0.19 kg) was given by
the hybrid variety VEI19, which is dwarf (plant
height of 1.66 m).

077. BASIIIRU, RA. 1997, Vegetalive
propagation of cashew - review of work done
in Tanzania. Preoceedings of Internaiional
Cashew and Coconut Conference, Dar Es
Salaam, Tanzania. pp.302-308

Different techniques af vegertative
propagation like side grafting, tip-grafting and
top-working , chip-budding and stooling were

investigated. Resulls of Lrials on tp-clelt (or



wedge) grafting show that grafting green-
- brownish dormant scions on to seedling
routstock of age above 2 weeks logether with
proper protection from desiccation by wrapping
with clear polythene tape gave a success rate
of 60-100 in the year. The technique has been
recommended for mass propagation and the
Oct.-Dec. period was found to be the most
suitable for carrying out grafting for field

u planting.
078. BEENA BHASKAR., SALAM, MA and

WAHID., PA. 1995. Nutrient offtake in
cashew, The Cashew 9(3): 9-16

Annual offtake of major and
micronutrients was studied in six cashew
varieties. The quantitics of the harvested dry
maller and nutrients through apple, kernel and
shell varied with varieties Vridhachalam 26/2
and H - 1600, The harvested dry matter was
partitioned between apple, kernel and shell in
the order of 51.8, 15.5 und 32.8 per cent
respectively. The offtake of N,PK, Ca, Mg, S,
Fe, Mn, Zn and Cu was the largest through
apple. While harvesting a Kg of nut, the tree
loose through apple and nut €¢4.1g N, 2.05g P,

- 247K . 4.19g Ca, 1.57¢8,525.7 mg Fe, 63.6g

‘Mn, 87.8mg Zn and 26.5mg Cu. The

partitioning of major and micronutrients

between apple, kernel and shell was also

-~ assessed.

- 079. BEENA BHASKAR., SALAM, MA and

es. Jowrnal of Plantation Creps 23(1):. 35-39

In a trial on an Ultisol, the 32P soil-
ction technique was used (o study root
in 4 cashew cultivars (5-year-old trees)
g 4 phenological stages. Highest root

activity and peak absorption of N, P and K
occurred during the flushing and early
flowering phase which extended from Sep. to
Dec. Itis adjusted that the onset of this phase is
the most appropriate time ftor fertilizer
application in a cashew orchard. Root activity
was lowest during the maturity and harvesting
phase (Mar. - June). However, irrigation during
this period enhanced 32P uptake by the roots.
The 4 cultivars tested did not differ in Toot

activity.

080, BEIIRENS, R. 1997, The spacing of
cashewnut trees. Proceedings of International
Cashew and Coconur Conference, Dar Es
Salaam, Tanzania.. pp. 48-52

Spacing of cashewnut trees depends on
physical factors as line or clone used, soil,
rainfall, topography and also on social factors
as objective of the plantation ,available land,
labour and tradition. Densities between 40 to
2500 trees/ha are currently recommended.
Spacing varies from 2m x 2m square to 15m x
15m square or triangular. Planting in rows with
spacing of 5m x 20m has become very popular
in Senegal. In Africa, plantalions under small
farmers conditions should have final densities
of 40 to 80 trees/ha.

081. BERTORELLI, M and I.UNA-COLL, J.
1999. The cashew: a crop with multiple uses,
FONAIAP-Divulga., No.64, 24-26 (FONAIAP,
Centro de Investigaciones Agropecuarias, del
Estado Anzoategui, El Tigre, Venczuela).

A botanical description is given of
cashew (Anacardium occidentale) and notes are
included on agronomic aspects, cultivation of
cashew in Venezuela and uses of cashew,
Arthropod pests of cashew are alsao listed.



082. BEZERRA, FC. 1999, Evaluation of
nulritional status of dwarf cashew clones
CCP-76 and CCP-09. Revista Brasileira de
Fruticultura 21(2): 208-211

Micronutrient contents in the leaves of
the dwarf cashew clones CCP-76 and CCP-09
were evaluated monthly during one year in a
study carried oul al the Pacajus Experiment
Station in Pacajus, Brazil. from March 1994 to
April 1995, The macronutrient concentrations
in the leaves of both clones decreased in the
following order, N>K>Ca=Mg>S>1" There was
no difference between the clones as ro the
contents of N, Ca and §; however.CCP-09
showed higher concentrations of PK and Mg,
The variation pattern of macronutricnt content
was similar for both clenes. N, LK, Mg and 5
increased up to the beginning of the
reproductive phase and decreased shortly
afterwards during flowering and fruiting scason.

083. BEZERRA, MA., OLIVEIRA, RA.,
LACERDA.CF De., PRISCO, IT and GOMLES-
FILHO, E. 2004. Photosynthesis of early
dwarl cashew plants under salinity stress.
Proceedings of the Interamerican Society Jor
Tropical Horticulture. 47: 149-152 (Embrapa
Agroindustria Tropical, C.P. 3761, 60.511-110,
Fortaleza, CE, Brazil).

The effect of salinity on the gas exchange
of dwarf cashew, "CCP 767, was studied under
greenhouse conditions. The young plants were
irrigated with saline solutions (0.5, 1.0,2.0,3.0
and 4.0 dS/m), directly on the roots or on the
leaves. After 15 and 30 days, photosynthetic
rate (A), conductance (gs),
transpiration (E) and internal/external
concentration of CO, (Ci/Ce) were evaluated
using an infrared gas analyser. The clectrical
conductivity of the soil solution (ECsd) and leaf

stomatal

Na+ and CI- contents were determined after 30
days. At the end of the experimental period, salt
concentration in the drainage solulion was
approximately twice that of the irrigation
solution. The most conspicuous cffects were
observed on plants that received the salts on
the leaves, where the leaf Na+ and CI- contents
increased by 118 and 220%, respectively.
Photosynthetic rate (A) was inhibited as the
salinity of the irrigation solution increasc. This
behaviour was observed for gs and E, but in
smaller intensily. Alter 30 days, there was an
increase in the relationship Ci/Ce, suggesting
that the photosynthesis inhibition was also
related to non-stomatal limitations.

084. BHAIRAMKAR, MS, MEHTA, PG and
SAWANT, PA. 2004. of
recommended cashew cultivation

Adoption

technologies by the cashew prowers. The
Cashew 18(2): 7-12

Data were collected from [80 cashew
arowers of Sindhudurg district, Maharashtra to
the
recommended cashew cultivation practices and

determine level of adoption of
the constraints Lo adoption. Resulls revealed that
58.33% af the respondents had a medium level
of adoption, while 21.11% and 20.56%
belonged to the high and low adoption
calegories, respectively, High cost of inputs was
one important constraint to adoption of
improved cultivation practices.

085. BHARATHITS., MELANTA. KR. and
VENKATESH, J. 1998, Elfect of different
media on container grown cashew gralts,
Cashew Bulletin 35(5); 3-4 (UAS,GKVK,
Bangalore -560 065.)

Maximum number of leaves (9.00)
maximum height of grafts (24.13 c¢m)and
maximum survival of grafls (80) were recorded



in treatment T4, when observed on 120 days
after grafting. This treatment was a mixture of
sand, coirdust, soil and compost in the ratio of
1:0.5:1:1(v/v). Very low success was recorded
in T1,T6 and T7. The grafts were raised inside
a green house located in the Horticultural
Garden,G.K.V.K., Bancalore.

086, BHAT, MG. 2004. Present status,
constraints and opportunities in import and
export of cashew. In: First Indian Horticultural
Congress, 6-9th November 2004, New Delhi.
Invited Lectures Abstracts p.128.

India exports annually about 1 ta 1.27
lakh tones of cashew kernels worth Rs. 1,855
t0 2006 crores and about 6 to 7 thousand tones
of cashew nut shell liquid worth Rs. 7 to 8
crores. Indian cashew kernels are ranked as best
in quality . There is an urgent need to increase
the production and productivity of cashew in
order to make the price of Indian cashew
internationally competitive for cnabling us to
earn substantial foreign exchange and to keep
our supremacy in International cashew trade.

_ 087. BHAT, MG. 2007. Achievements,
constraints, opportunities for cashew
elopment in India with special reference to
North Eastern Hilly Region. In: 2nd Indian
rticultur Congress, 18 -21st April 2007.

| programmes are being reoriented in
in order to increase the productivity
¢a and reduce the cost of production
e Indian cashew Intcrnationally
There should be concerted efforts
the technologies to farmers’
w is now fast spreading to non-

traditional areas and farmers’ arc cvincing keen
inlerest in this crop. There is great scope to
expand area under cashew in North Eastern
Hilly Region.

088. BHAT, MG. 2007. Cashew research
achievements & development strategies.
In: Zenal Agricullural Research Station,
Brahmavar. Sitver Jubilee Souvenir. p. 37-44.

In this paper author described the
research achicvements on cashew in the ficld
of crop improvement. crop management, crop
protection, post harvest technology and transfer
of techoology. The fulure research strategies are
also enlisted.

089. BHAT, MG. 2007. Cashew Research in
Emerging Development Scenario. In: 61h
Nartionai Seminar - Indian Cashew in the Next
Decade - Challenges and Qpportunities., 18-19
May, 2007, Raipur. Souvenir, p. 14-24

India export more than 1.25 lakh tons of
cashew kernels and earning over Rs. 2500
crores as foreign exchange. But it produces only
30% of raw nuts required by processing
industries. So there is an urgent need to enhance
domestic cashew nut production and become
self sufficient in raw nut production. India has
large number of cashew production
technologies. 'There should be concerted efforts
for transferring these technologies to farmer’s
field. T'here is great scope to expand area under
cashew in NEH Region. By 2016 India can
hopefully become self-sufficient in raw nut
production.

090. BHAT, MG.. NAGARAIJA, KV., BHAT,
PS and NAYAK, MG. 2004. Advances in
production technology for cashew in India.
Golden Jubilee Souvenir, ARS, Ullal,
Karnataka, pp.17-23



In this paper, authors explained aboul the
research achievements on cashew in India since
1950 and mentioned about the future strategics
to be followed in the field of crop improvement,
crop managemenl, crop protection and post
harvest technology to enhance the production
and productivity of cashew in India.

091. BHAT. MG., KUMARAN. PM and
TIIIMMAPPATATL. 19985,

technigue in cashew. The Casnew 12(4): 21-

Pollination

26 (INational Rescarch Centre for Cashew. Puttur
- 574 202, D.K.. Karnataka.).

This paper gives the refined technique
of pollination in cashew including procedure
for emasculation, protecting the stigma from
contamination and careful handling of the
controlled hand pellination. A diagrammatic
description with sequence of pollination
technique is also depicted in this paper.

092. BHAT, MG.,RAQ,EVVB and SWAMY,
KRM, 1999, Genetic resources of cashew and
their wtilization in improvement. In:
lmprovement of Plantarion Crops. Fdited by
MJ. Ratnambal,, PM. Kumaran and K.
Muralidharan. CPCRI, Kasaragoed. p.91-98.

The extent of genetic improvement that
could be achieved in a crop mainly depends on
the richness and diversity of genstic resources
cxisting in that crop and its accessibility to the
researchers. In India, as all the cashew
plantalions were raised [rom the limited initial
introductions, the genetic base available in the
country is very narraw. Onc of the immediate
priarities of the Indian cashew germplasm
programme is to enhance the genetic variability
in the collections, Therefore it is essential to
increase the efforts Lo introduce diverse cashew
tvpes from Central America and Brazil where

26

considerable variabilily including the dwar(
types suitable for high density planting is

reported o exist.

093. BHAT, MG., BHAT, PS., NAGARAIJA,
KV and NAYAK, MG. 2004. Research
accomplishment of National Research
Centre for Cashew. Golden Jubilee Souveniy,
ARS, Ullal. Karnataka, pp. 24-30

In this paper authars presented the overall
research achicvements made from NRCC par
with the mandate of the Centre.

094, BHAT, MG., NAYAK, MG and
NAGARATA, KV. 2006. Prospects of cashew
in next decade with special reference to
North Eastern States, The Cashew 20(2); 27-
42 (National Research Centre for
Cashew, Puttur - 574 202, D.K., Karnataka.).

This paper dealt with the urgent need to
enhance domestic cashew nut preduction and
become self sufficient in raw nut production.
There is great scope to expand arca under
cashew in North Bastern Hilly Region. As the
soil fertility is very high and also soil is rich in
humus and organic matter content in NEH
Region, the cost of cultivation in NEH Region
would be less than the traditional arca.

095, BHAT, MG., YADUKUMAR, N and
NAYAK, MG, 2007. Cashew technologies
developed. In: Horticulture sunmumit - 2007,
Stukeholders™ Meel
Development of Horticulture, June 16-19, 2007,
Lucknow. Seuwvenir. P108-111.

for Acceleraled

This paper dealt with the several useful
agro-techniques such as soil and water
conscrvation, high density planting,
vermicomposting, softwood grafting, pruning

and intercropping for general adoption by Lhe



-,

cashew growers in the country to increasce the
production and productivity of cashew.

096. BHAT, MG., YADUKUMAR, N and
NAYAK, MG. 2007. Cashew Research
Achievements, Technologies Developed and
Research and Development Strategies.
National Seminar on Research, Development
and Marketing of Cashew, 20-21st Nov. 2007,
Goa. Souvenir and Extended Summaries. p. 3-
14 (National Research Centre for Cashew,
Puttur - 574 202, DK, Karnataka)

India is the largest producer, processor,
consumer and exporter of cashew in the world.
Cashew is a very important plantation crop of
India having very significant role to play in
India’s economy. Cashew fetches substantial
foreign exchange. The country is at present
exporting annually about 1.20 lakh tons of
cashew kernels worth about Rs. 2500/~ Crores.
Al present, arca under cashew in the country is
about 8.55 lakh hectares. India produces about
160-70 lakh cashew grafts annually through soft-
wood grafting technique which has
revolutionalized the availability of planting
~material in cashew in the country. There arc over
L 100 Regional Cashew Nurseries which are
'~ coming under both public and private sector.
of the area under cashew is in east-coast
-coast regions of the country. In India
1ew is grown mainly in Maharashira, Goa,
aka and Kerala along the west coast and
Nadu, Andhra Pradesh, Orissa and West
along the east coast. It is also grown to
extent in non-traditional areas such
region of Chattisgarh and Kolar
region of Karnataka and in NEH region.
it Maharashtra is ranking first in arca,
n and productivity in the country.
0 thousand hectares of area can be

brought under cashew in Challisgarh state while
the present area under cashew is very negligible
(about 2813 ha) in that state. Location specific
research programmes in the 8 cashew growing
states are conducted through All India
Coordinated Research Project on Cashew
(ALICRP on Cashew) whose head quarlers also
is located at National Research Centre for
Cashew (NRCC). Puttur. There are 8 centres
and one sub-centre under AICRP on Cashew
located all over the country. In recent times,
India is facing stiff competition from Vietnam
and Brazil in international cashew trade.

097. BHAT, PS and RAVIPRASAD, TN. 2006.
Studies on endosulfan and carbaryl residues
in cashew kernels. Journal of Plantation Crops
34(3): 373-376

Carbaryl and endosulfan were the
rccommendced insccticides for the management
of tea mosquito bug in cashew. The usage of
endosulfan is withdrawn, while, carbaryl is still
popular amongst cashew farmers., In the present
study, methodologies were standardized for
estimation of carbaryl and endosulfan residues
in kernels of cashew nuts. The kernel of the
nuts collected from plots sprayed with
endosulfan and carbaryl at recommended
concentration and double the recommended
concentration were found to be [ree from
residues ol these insectlicides. The kernel
obrained from nut samples collected from the
farmer’s fields of Dakshina Kannada distriet of
Karnataka were also free the residues of both
these insecticides. The kernels of the samples
collected from major cashew growing arcas of
Tamil Nadu, Orissa and Maharashtra and
Karnataka were free from the residues of
carbaryl and endosulfan.
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098. BHAT, PS and RAVIPRASAD, TN. 2007.
Management of tea mosquito bug Helopeltis
antonii Sig. with newer insecticide/products.
National Seminar on Research, Development
and Marketing of Cashew, 20-21st Nov. 2007,
Goa. Souvenir and Extended Summaries. p. 56
(National Research Centre for Cashew |, Puttur
- 574 202, DK, Karnataka)

A study was undertaken to find out
alternate insecticide/product effective against
tea mosquite bug Helopeltis antonii Sig. al
NRCC, Puttur during 2004-07. The insecticide
at
concentration of 0.02 per cent during all the

fenpropathrin  was cffcetive low
three years and the performance was on par with
the recommended insecticides such as
cyhalothrin (0.003%) . The damage ratings in
Phalada III C1 and Spray Oil (1 and 2 %) were
higher than the recommended  insecticide.
There was no reduction in the population of
predatory mirid and tolal number of predators
in the trees treated with fenpropathrin at both

at 0.02 and 0.03 per cent concentration.

099. BHAT, PS., SUNDARARAJU, D and
RAVIPRASAD, TN. 1994. Evaluation of
Neem, Pongamia and some other plant
products against TMB, a serious pest of
cashew, In National Workshop on Non-
Pesticidal Approach to Pest Management, held
at Hyderabad.(Abstracts) P.24. (NRCC,Puttur-
574 202, Karnataka).

Certain products of neem, pongamia,
Annona squamosa and Taphrosia vogelii were
evaluated against lea mosquito bug. a serious
pest of cashew for knock down action, residual
toxicity and feeding deterring properties.
Emulsion of pongamia oil in water showed
maximum knock down action with 90.8.
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100. BHATNAGAR, A, GUPTA, CR and
RAQ, 55, 1996, Seasonal distribution and
incidence of insect complex associated with
cashew in Bastar Plateau zone. The Cashew
10 (4Y; 23-25

A survey of insect complex of cashew
conducted in the forest plantation of Bastar
Plateau Zone revealed that 21 insect species are
associated with the crop. 'Tea mosquito bug, leaf
minor, leaf and blossom webber, bark eating
caterpillar and termite were the regular insect
pests associated with the crop.

101, BHATNAGAR, A and SHARMA, S.
2004, Seasonal occurence of insect pests of
cashew in Bastar. The Cashew 18(1): 34-35

The seasonal occurence of insect pests
of cashew at the Bastar Plateau Zone of
Chattisgarh, India was investigated in 1999 and
2000. The following inscct pests were recorded
1 tea mosquito bug, stem and root borer, termite,
leat miner, leaf folder, lcaf and blossom webber,
and unidentified aphid and apple and nut baorer,
The tea mosquito bug, stem and rool borer and
termite were the deminant inscets associated
with cashew, with percent incidence values of
7.9 - 52.6, 2.5-30.0 and 5.0 - 50.0%,
respectively, Tea mosquito bug incidence was
highest in March, while stem and root borer
incidence was highest in April and May. Termite
incidence was high in dry and humid months.
The incidenee of the other pests was observed
at low level.

102. BHATTACHARIEE, P, SINGHAL, RS
and GHOLAP, AS. 2003. Compeositional
profiles of y -irradiated cashew nuts. Foad
Chemistry 80(2): 159-163

Insect infestation of the cashew nut,
leading to economic losses is a frequently




encountered problem. The present work aims
to combat this problem by using low dose y -
irradiation and evaluating the effect of such
treatment on the physico-chemical proliles of
cashew nuts. Cashew nults irradiated at 0.25,
0.50, 0.75 and 1.00kG y and stored under
ambient conditions were analysed periodically
every 2-months for 6 months with respect to
the changes in 10- kernel weights, colour
characteristics and proximate composition.
Visual inspection showed no insect infestation
for six months, even at 0.25 kG v, while the
contrel sample was totally infested. This was
evident from the 10-kernel weights, which
decreased gradually with time of storage. This
study underlines the use of 0.25kG y of
irradiation for preservation of cashew nuts.

103. BHATTACHARIEE, P, SINGHAL, RS
and GHOLAP, AS. 2003. Hydrocarbons as
marker compounds for irradiated cashew
nuts, Food Chemisiry 80(2): 151-157

Volatile long chain hydrocarbons, such
as l-tetradecene, l-hexadecene and 8-
heptadecene, could serve as marker compounds
in cashew nuts irradialed al 0.25-1.00kG _.
Monitoring these markers over a strong period
of 6 months undcr ambient conditions showed
them to be persistent. The concentrations of the
‘markers increased linearly with radiation dose
~ at all storage periods of the study. However,
concentration decreased marginally with
e at all the dose levels.

. BHATTACHARYA, A. 2005. Age-
dent pollen abortion in cashew. Current
ennce. 88(7): 1169-1171 (Palynology
ratory, National Botanical Research
e, Lucknow 226 001, India.)

| o .
- The effect of plant age on pollen abortion
1

ardium occidentale was studied. Using

Alexander’s stain, which differentiates aborted
and non-aborted pollen grains, the proportion
ol uborted pollen versus plant age, size variation
in aborted and non-aborted pollen grains, and
number of pollen grains per flower were
estimated. Aborted pollen was smaller than non-
aborted pollen, regardless of plant age. The
proportion of aborted pollen, varied from 22.5
to 46.8%, showing a steady increase with plant
age, and the number of pollen grains per flower
also increased with age. These results support
the qualitative prediction that pollen abortion
gradually increases with ageing, reflecting an
increase in genetic load with age.

105. BHATTACHARYA. A. 2004. Flower
visitors and fruit set of Anacardium
occidentale. Annales-Boianici-Fennici. 41(6):
385-392 (Palynology Laboratory, National
Botanical Research Institute, Rana Pratap Marg,
Lucknow - 226 001, India.)

The flower visitars, pollination and fruit
set of cashew (A. occideniale) were studied in
a field experiment conducted in Lucknow,
India. The investigation involved monitoring
of flower visitors, asscssment of floral rewards
for pollinators and breeding experiments Lo
establish the role of flower visitors on the fruit
set of the crop. The yield of [ruits was low due
to the lack of appropriate pollinators and the
possible role of ants in pollen damage. Bees
(Apis cerana indica, A. florea. A. dorsata and
Bombus spp. ), [lies {Chrysomya megacephala
and Musca), butterflies, beetles and ants
(Formicidac) visiled the flowers. The relative
abundance of visitors coincided with nectar
availability. Breeding manipulation by bagging
experiments indicated that bees are efficient
pollinators, increasing fruit sct, while ants
decreased fruit set by damaging the viable
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pollen. Elfective lruil production requires morg
activities of bees and management to reduce

ant damages in A. nccidentale (..

106. BICALHO, B. 2000. Application of high
temperature gas chromatography-mass
spectrometry fo the investigation of
glycosidically bound components related to
cashew apple volatiles. Journal of Agricultural
and Food Chemistry 48(4): 1167-1174

I'ree and bound volatile components of
Brazilian cashew apples were obtained by
simultancous distillation - extraction and XAD-
2 absorption. According to GC-MS analyses
and retention indices, 62 free volatile
constituents were characterized and quantified.
They were esters, terpenes, hydrocarbons, fatty
acids, aldehydes, alcohols, lactones, ketones,
phenols and norisoprenoids. The glycosidically
bound volatile precursors were analysed by high
temperature GC-MS, after room temperature
silylation, Several conjugated alcahols and
cinnamic acids were detected and reported as
cashew apple glycosy! constituents for the first

time.

107. BICALHO, B. 2001. Volatile compounds
of cashew apple (Anacardium accidentale L),
Zeitschrift Fur Naturforschung. Secrion C,
Biosciences 36(1/2): 35-39

The volatile compounds of a widely
consurned Brazilian cashew apple variely were
recovered by headspace extraction or
simultancous distillation - extraction. Scveral
compounds including esters (29), terpenes (16),
hydrocarbons (9). carboxylic acids (7),
aldehydes(7), alcohols (3), ketones(2),
lectones(2) and norisaprenoids(l) were
characterised
chromatography-mass spectrometry analyses.

and quantificd by gas
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108. BINDU, N and BEEVI, SP. 2002.
Comparative evaloation of hiochemical
constituents in susceptible and less
susceptible cashew types: a case study
induced by TMB infestation, The Cashew
16(1): 289-36 (College of Horticulture, KAU,
Vellanikkara, Trichur, Kerala,).

The tfour biochemical constitucnts
namely, and
orthodihydroxy phenol, estimated from tender
twigs ol cashew has differed significantly

starch,  sugar. phenol

among the ten varieties tested. However, higher
quantities of phenol, OD phenol, starch and low
sugar content was noticed in most of the less
susceptible cashew types , as compared to
susceptible types. From the present study it
could he inferred that the biochemical
companents are not entirely responsihle for the
degree of suceptibility of cashew types to TMB
infestation. However, comparatively high
phenol and OD phenol along with low sugar
content in the hybrids H-3-17, H-§56 and other
types like A-6-1 and A-26 2 might have
contributed for their tolerance.

109. BINDU, N., BEEVI, 5P and VARMA,
AS. 1998, Shoot die-back in cashew incited
by the tea mosquito bug as influenced by the
fungus C.gloeosporioid. The Cashew 12(4):
13 (Dept of Entomology. College of
Horticulture, Vellanikkara-680 654, Kerala.).

The predominantly occurring fungus
isolated from the necrotic lesions of the TMB
affected cashew shoots, panicles and nuts was
Colletotrichun gloeosparioides. The role of this
fungus in aggravating the shoot die-back when
inoculated on the grafts infested by TMD is
clearly established. Spraying of Bordeaux
mixture one percent was found to be effective
in preventing the progression BLA 39/4, Neem



ail and pongamia oil sprayed on grafts at 2
concentration was found to he effective in
preventing the feeding by TMB.

110. BISANDA, OTN and MWAIKAMBQO,
LY. 1997. Cashew Nut Shell Liquid resins as
mafrix in plant fibre reinforced composites.
Proceedings of international Cashew and
Cocorut Conference, Dar Bs Salaam, Tanzania.
pp. 217-221

CNSL. has been polymerised by
condensation polymerization process with
formaldehyds in the presence of a caustic soda
catalyst, The resulting polvmer was then tested
Io establish its thermal stability using thermal
gravimetric analysis (T'GA) and differential
scanning calorimetry (DSC). The results shaw
that the polymer exhibits thermal stability up
0 about 230°C, and has a glass transition temp.
of about 71°C. The resin was subscquently used
to bind plain woven sisal fibre mats in to
composites. The CNSL based polymers have
thus proved suitable for reinforcement of plant
fibres in making composiic,

111, BLAIKIE, SJ., O’FARRELL, PJ and
MULLER, WI. 2002. Assessment and
selection of new hybrids from the Australian
cashew breeding programme. Awsiralian
Jowrnal of Experimental Agriculture 42(5):
615-623

This puper reports on the evaluation of 2
sets of hybrids produced inl991 and 1992,
which were planted on commercial cashew
orchards in Northern Territory, and were
assessed in feoms of yield and guality during
1998 and 1999, Large differences in
performance were measured between families.
Depending on the site and hybrid sel, the besl
tamily yielded 2-5 times more than the least-
productive family. Also kernel weight and

kernel recovery, key characteristics of quality,
varied gignificantly between families. Genetic
analyses indicaled that the traits studied had
relatively high heritabilities, sugsesting
considerable scope for further improvement by
breeding.

112. BLAIKIL, 8J. CHACKQ, UK and 1.1, P,
2001. Productivily and water relations of
field-grown cashew: a comparison of
sprinkler and drip irrigation. Australian
Jourpal of Laperimentad Agricultire 41(3):
663-0773

A 3-year experiment camparad sprinkler
irrigation with alternatives, including no
irrigation or drip irrigation in which 115 or 230
l/trec per weck was applicd by drippers placed
near the trec trunk and near the canopy drip
line throughout the dry ssason. Measuremsants
ol seil waler o 1.3m, leal gas exchunge,
chlorophyll fluorescence, tree sap {low and
vield were made. Data collected in the first 2
years showced that the water requirement of the
trees increasad progressively as the crop load
und evaporative demand increased during the
dry season. During the final year of the study,
additional sprinkler and drip treatments, in
which water applications were progressively
increased during the dry season, were
introduced. The productivity of cashew in this
cxperiment was strongly influenced by
irrigation trealments, ranging (over all years)
from 42 10 160 g nut/m2 canopy surfacc arca.
Depletion of plant-available water in the root
cone was associaled wilh a reduetion in
photosynthesis mediated by partial stomatal
closure. These eftcets of soil drying were
evident in all irrigated treatments during the mid
and late stages of the dry scason but were more
severe in treatments receiving the least water.



113. BLAIKIE, SJ and CHACKO, EK. 1998,
Sap Mlow, leal gas exchange and chlorophyll
fluorescence of container - grown cashew
lrees subjected to repeated cycles of soil
drying. Australian Journal of Experimental
Agriculture 38(3): 303-311

An experiment was conducted to
measure the sap llow, leal chlorophyll
fluorescence and leaf gas exchange on all trees
in an cxperimental plot. The water use of trees
indrying soil was measured using Granier’s sap
flow syslem. Sap flux density of drying trees
declined progressively over a 4-day period to a
minimum level that was only 10% aof the sap
flow in the well-watered trees. Measurcments
of leal gas exchange showed similarly large
reductions in photosynthesis and transpiration,
which were associated with a low (0.05 mol
m-2s1) stomatal conductance in the drying
trees, Aller rewalering, sap [low and leal gas
exchange recovered to the high levels of the
well- watered trees over 3-4 days. Similar
behaviour was observed during the second
drying period. When stamatal conductance and
nel photosynthetic rate progessively declined
during the period following irrigation, the
quantum yield of photochemical energy
conversion in photosystem I, psll, remained
almost constant. It is possible that by providing
a pathway for electron flow as an alternative to
Co, during
photoresgpiration played an important role in
avoiding photoinhibition.

assimilation this period,

114. BOGGETTI, B., JASIK. J and
MANTELL, SH. 2001, In vitro root formation
in Anacardinm occidentale microshoots.
Biologia Plantarum 44(2). 175-179 (Wye
College, Universily of London,Wye,
Ashford,Kent, TN233AH.)

Cultural conditions affecting the
induction ol rhizogenesis in vifro were
evaluated in shoot-node-derived micrashoots of
cashew cultivars CP 1001 and AC4. The
application of auxins was essential for the
formation of adventitious roots in microshoots,
with the greatest induction effect when either
[BA or TAA was used. Duration of auxin
cxposure was studied, When IBA (10-300pM)
was applied for 24h, Sdays or continuously, the
best results were obtained with 100puM IBA
applied for 5days, 2iP at low concentrations
(0.3-1pM)in the medium supported root
formation, whereas GA3 (2-50pM)suppressed
the rhizogenic response to sub.ﬂ;{:quem auxin
treatment. ‘The presence of activated charcoal
in the medium had no effect.

115. BOGGLTTIL, B., JASIK. I and MANTELL,
SH. 1999, Ia vitra multiplication of cashew
using shoot node explants of glasshouse-
raised plants. Planr Cefl Reports 18: 456-461.
(Unit for Advanced Propagation Systems,
Horticulture section,Wyve College, Uty of
London, TN25 SAH.UK.)

Using glasshouse-raised plants (1
month, | year,and 5 years old), factors affecting
shoot development trom shoot nodes of 2
Brazilian and one Tanzanian elite selections of
cashew were assessed, Sprouting of buds
decreased strongly with increasing age of
mother plants. Solidified media, mainly when
purified agar was used gave better results than
liquid medium. MS salts containing 1/2 - strength
macroelements were the most suitable for hud
sprouting and shool elongation. Vitanmins and
sucrose concentration did not have a significant
elfect but by replacing 20 g/L. sucrose with
slucose or maltose all estimated parameters
were improved.




116, BOMA,F. and TOPPER,CP. 1997.
Evaluation of dilferent sulplhur types [or the
control of powdery mildew on cashew in
Tanzania. Proceedings of International
Cashew and Coconut Conference, Dar Es

Salaam, Tanzania. pp. 228-235

This paper presents the results of a
number of trails designed to evaluate the
efficacy of sulphur dust originating from
various sources and water based sulphur
formulations. In order lo improve overall
efficiency of controlling mildew with sulphur,
dose rates and application frequency have also
been researched. Water based sulphurs
performed better than dusts but there were no
significant diflferences belween the sulphur
dusts from different sources. The level of
mildew control increased with increasing dase
rate and application frequency.

117. BOMA, F and TQPPER, CI. 1997.
Evaluation of the factors causing die back
on cashew trees in Masasi and Tunduru of
Tanzania. Proceedings of International
Cashew and Coconut Conference, Dar Es
Salaam, Tanzania. pp. 175-178

The cbjective of the work was to find
oul the possible factors responsible for the wide
spread death of young shouots described as ‘DIE
BACK syndrome’. The panicle and top most
leaves turn brown, Pyrethroid insecticides, a-
cypermethrin and Tamda cyhalothrin kept
Ielopeltis population and nut damage low and
prevented the occurrence of black lesions, the
precursor of DIE BACK, on the shools. The
fact that DIE BACK syndrome was controlled
using insecticide shows that insects, Helopeltis
spp in particular, plays an important role.

118. BOMA, F, TOPPER.CP and STATHERS,
T. 1997, Population dynamics of major pests
attacking cashew trees in the southern zone
of Tanzania. Proceedings of International
Cashew and Ceconut Conference, Dar Es
Salaam, Tanzania. pp.185-187

'The objective of this work was to study
the population dynamics of major insect pest
of cashew in arder to determine the rate and
timing of population increase and periods when
cashew trees are likely to be subjected to high
pest pressure and possible economic demage.
Work done has show thata 3 to 4 months period
from Sept. - Jan. exists when Helopeltis
populations are low and that the trees are
relatively safe from damage. Population then
tend to increase along with the increasing
number of red- flushing shoots, reaching their
peak in Augusl

119. BURIKAM, INTAWAT and CHAYOPAS,
PARNPEN. 1995, Sequential sampling plan
for treatment decisions on cashew thrips
(Insecta:Thysanoptera). Kasetsart Journal
28(2): 167-175 (Dept of Entomology, Faculty
of Agriculture. Kasetsart University, Bangkok
10900, Thailand.).

A sequential sampling plan was
developed for treatment decisions on cashew
thrips in Thailand [rom 1993-94. The dala was
drawn from cashew shoots or inflorescences
Nakhen Pathom and Ubon
Ratchathani provinces by using the tray beat
method. The negative binomial distribution
with a common K value ot 0.7569 was used to

grown at

devise a sequential sampling method in order
to classity thrips populations as light and
treatment not recommended versus outbreak
with insecticide treatment required. Operating
characteristic and average sample number
curves were also calculated.



120. CABRAL, JE-De-O and SOUZA-NETQ,

J. 2004, Evolution of competitive
performance of Brazilian cashew nut
agribusiness. Proceedings of the Interamerican
Society for Tropical Horticulture. 47: 153-156
(Embrapa Agroindustria Tropical, Fortaleza,
Ceara. Brazil).

This paper assesses the evolution of the
compelilive performance of Brazilian
cashewnul agribusiness, based on the analysis
of Brazilian participation in world cashew
exports and in total world exports. It is shown
that Brazil mainlained an outstanding
competitive position during the study period.
However, the markel was dominated by few
countries. In addition. Brazil’s international
market share varies from 15% to 32%, while its
comparative advantage varies from [3% 10 31%.

121. CARDOSO, JE.. FELIPE, EM and
CAVALCANTE, M-de-JB. 2000. Rainfall
index and disease progress of anthracnose
and black mold on cashew nut plants
(Anacardium occidentale). Summa-
Phytapathologica. 26 (4): 413-416 (Embrapa
Agroindustria Tropical, CP 3761, CEP 60.511-
110, Fortaleza, CE, Brazil).

The effect of rainlall was investigated on
the occurrence and severity of anthracnose
{Colletorvichum gloeosporioides) |Glomerella
cingulata)l and black mould (Pilgeriella
anacardii) of cashew nuts in Brazil. Over 2 years
30 clones were evaluated monthly. Rainfall led
lo increased susceptibility o both diseases and
susceplibility increased with number of rainy days.

122. CARDQSO, JE, PAIVA, JR and
CAVALCANTI, IIV. 2006. Evaluation ol
resistance in dwarf cashew to gummosis in
north eastern Brazil. Crop Prorection 25(8):
855-859
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Environmental conditions in semi-arid
zones are highly favourable for severe
outbreaks of cashew gummosis, caused by
Lasiodiplodia theobromae, Management of
gummosis is very difficult as no practical and
adequate mathod has been successlul under
these conditions. Twenty eight genotypes were
selected from an open-pollinated population of
dwarf cashew, cloned by grafting, and screened
in field experiments for yield, quality and
gummosis tolerance under high disease
pressure. After 3 years, 4 clones were selected
and planted in a similar experiment with the
best commercial clone as the control treatment.
In both experiments, data were statistically
analysed as estimated disease severity and area
under disease progress curves. Gummosis was
highly correlated to nut yield. Most genotypes
were susceptible to gummosis and only one
clone (CAPC 42) showed a consistent and

stable resistance in both experiments.

123. CARDOSO, JE., SANTOS, AA and
ROSSETTI, AG. 2004. Relationship between
incidence and severity of cashew gummosis
in semiarid north-eastern Brazil. Plans
Parthology 53(3): 363-367

The incidence - severily relationship for
cashew gummosis, caused by Lasiediplodia
theobromae, was studied to determine the
feasibility ol using disease incidence o estimate
indirectly disease severity in order to establish
the potential damage caused by this disease in
semi-arid north-castern Brazil. Epidemics were
monitored in two cashew orchards, from 1995
to 1998 in an experimental field composed of
28 dwarf clones, and [rom 2000 to 2002 in a
commercial orchard of a single clone. The 2
sites were located 10KM from each other.
Logarithmic transformation achieved the best



linear adjustment of incidence and severily data
as determined by coefficients of determination
for place, age and pooled data. A very high
correlation between incidence and severity was
found in both ficlds, with dilfcrent discase
pressures, diffcrent cashew genotypes, different
ages and al several epidemic stages. Thus, the
easily assessed gummosis incidence could be
used to estimate gummosis severity levels.

124 . CARDOSO, JE and FREIRE, FCO.
1998, Spread and control of gummasis in
cashew irunks cut for topworking.
Firopatologia Brasileira 23(1): 48-50

Gummosis of cashew nut tree is a serious
disease of stressed plants,caused by
Lasiadiplodia theobromae, an opportunistic
pathogenic fungus which seldom infects well
managed plantations. Recently, a generalized
aoccurrence of gummosis in cashew trunks and
buds cut for topworking was detected in an
orchard of 200 trees in the town of Mossora,
Brazil. An experimental trial was established
to determine the etficiency of pathogen spread
through topworking practices and the protective
effect of benomyl and copper oxychloride. The
trial was conducted in a highly infested orchard
of 5-6-year -old cashew trees in the town of
Pio IX, Piaui State. The results showed that
discasc slowed down progressively from the
initially cut trees, although almost all trunks had
become infected by that time. Benomyl
significantly reduced disease progression either
alone ar combined with copper oxychloride.

125. CARDOZA, V and D’SOUZA, 1.. 2002.
Induction, development and germination of
somatic embryos from nucellar tissues of
cashew. Scientia Horticulturae 93(3/4): 367-372

['ully developed somatic embryos were
induced from nucellar callus in cashew.
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Nucellar tissue cultured on MS medium with
0.5 mg/l piclaram with 20 g/l sucrose gave rise
to embryogenic callus and procmbryos, The
proembryos when cultured on MS medium with
0.5 mg/l picloram and 1mg/l putrescine gave
rise to globular embryos. Globular embryos
matured to form heart-shaped and well-
developed cotyledonary slage embryos on MS
medium with 30 g/l sucrose and 0.5 mg/l ABA.
The mature embryos germinated on MS
medium devoid of growth regulators.

126, CARDOZA, V and D'SOUZA, L. 2000.
Salt tolerance of in vitro induced multiple
buds of cashew. Recent Advances In Plantation
Crops Research 13: 55-56 (Proceedings of
PLLACROSYM- XIII, 1998.)

Multiple buds were initiated from
catyledonary nods of cashew an MS medium
supplemented with 10mg/l BA, 402/1 sucrose,
5g/l maltose besides sodium chloride (0.03-
1.5%). The level of salt tolerance was corralated
to the number and length of mulliple buds. The
number and length of buds decreased gradually
with an incrcase in sodium chloride
concentration. Concentration above 1.5% was

detrimental to buds.

127. CARNEIRQ), PT,, FERNANDES, PDD and
GHEY], HR. 2002, Germination and initial
growth of precocious dwarf cashew penotypes
under saline conditions, Revisia Brastleira De
Ingenharia Agricola E Ambiental 6(2): 199-206

The effects of four levels of electrical
conductivity of irrigation water (ECw: 0.7.1.4,
2.1 and 2.8 d§ m-1 at 25°C), containing
Na:Ca:Mg in equivalent proportions of 7:2:1,
on Lthe germination and initial growth stage of
5 clones of precocious dwarf cashew, i.e. CCP
06, CCP 09, CCP 1001, EMBRAPA 50, and
EMBRAPA 51, during the first 50days werc



studied in greenhouse. The majority of variablcs
were found to be influenced by ECw and clones;
however, no significant interactive effect was
observed for the variables. In the treatment ECw
1.48 dS m-1, 90% of relative total biomass
production was obtained; this value may be
considercd as a threshold tolerance for
precacious cashew during the initial growth.
In general the clones EMBRAPA 51 and CCP
1001showed the least and the highest growth,
respectively.

128. CARNEIRO, P1., FERNANDES. PD and
GHEYI, HR. 2004, Salt tolerance in
precocious dwarf cashew rootstocks:
physiological and growth indexes. Scientia
Agricola 61(1): 9-16

A greenhouse experiment was conducted
to evaluate the cffeets of 4 salinity levels
established through electrical conductivity of
irrigation water (ECw:0.7, 1.4,2.1 and 2.8 ds
m-1, at 25°C) on the growth and physiological
indexes of 5 rootstocks of dwarf precocious
cashew cullivars (CCP-06, CCP-09,CCP-1001,
EMBRAPA 50 and EMBRAPA 51). Plant
height; leaf area; root; shoot and total dry
weight; water content of leaves; root/shoot
ratio; [eaf area ratio; absclute and relative
growth rates and rate of net assimilation were
evaluated. The majority of the evaluated
variables were affected by ECw, and the effects
varied among the clones. However, no
significant interactive efects were observed for
factors. ECw af 1.39 dSm-I was considered the
threshold tolerance for the precacious cashew
rootstocks. Dwarf-precocious cashew is
moderately susceptible to soil salinity during
the formation phase of rootstock. Clones
EMBRAPA 51 and EMBRAPA 50 recorded the
lowest and highest development indexes,
respectively.

e
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129. CARNEIRQ, PT. 2002. Germination
and initial growth of precocious dwarf
cashew genotypes under saline conditions.
Revista Brasileira de Engenharia Agricola e
Ambiental 6(2): 199-206 (Dept.Engenharia
Agricola, UFP, Brazil.)

The effects of 4 levels of electrical
conductivity of irrigation water, containing
Na:Ca:Mg in equivalent proportions of 7:2:1,
on the germination and initial growth stages of
S clones of precocious dwarf cashew, i.e.
CCPO6,CCPOY, CCP1001, EMBRAPA 50, and
EMBRAPA 51, during the first 30 days were
studied in green house. The experiment was
carried out in a RBD and 45 factorial scheme
with 4 replications. The germination and growth
variables were evaluated. The majority of
variables were found to be influenced by ECw
and clones; however, no significant interactive
effect was observed for the variables.

130. CARVALHO, MGR., RAJU, VK and
PUSHPALATHA, PB. 2003. Sensory quality
of cashew apple wine as influenced by pre
treatments and clarifying agents. The Cashew
17¢1): 10-14

This paper listed the various pre-
treatments and clarifying agents tried in order
1o select the most ideal one for the reduction or
removal of tannins fram the cashew apple juice

prior to preparation of cashew apple wine (feni).

131. CASTELLANG,G., QUITADA.O.,
JIMENEZ-PEREYZ, N and BRICENO, E. 2004,
Plant parasitic nematodes associated with
cashew, tamarind and acerola crops in Zulia
State and response of two cashew cultivars
to the nematode Meloidogyne incognita.
Fitopatologia-Venezelana 17(1): 6-8 (Instituto
Nacional de Investigaciones Agricolas (INIA-
Zulia), Maracaibo, Venezuela. )



A survey of plant parasitic nematodes
associated with cashew (Anacardium
occidentale), acerola (Malpighia glabra) and
tamarind (Tamarindus indica) lrees was
conducted in Zulia State, Venezuela. Some 150
soil and root samples were collected and
analysed. Helicotylenchus dihystera and
Hoplolaimus seinhorsti |Basirelaimus
seinhorsti] were found most frequently in both
red and
Hemicriconemaides

yellow cashew cultivars.
sirictathecalis,
Rotylenchulus reniformis and Xiphinema
brasiliensis were associated with tamarind
trees. In acerola, root knot nematode
(Meloidegyne incognita) al a higher frequency
and Hemicriconemoides strictathecatus were
observed, and roots infected with M. incognita
were severely damaged, as manifested by the
number of galls. The decrease in yield in acerola
may be attributed to damage by M. incognira.
To determine the reproductive capacily of M.
incognita in cashew trees, plants of yellow or
red cultivars were inoculated with 16 eggs/em3
of soil. The reproduction rate in both cultivars
was <1, and galls were not observed in roots.
This indicates that nematode was not able to

reproduce in cashew Lrees.

132. CAVALCANTE, AAM., RUBENSAM,
G and ERDTMANN, B. 2005. Cashew
(Anacardinm occidentale) apple juice lowers
mutagenicity of aflatoxin B1 in 5.
typhimurium TAL02, Generics and Molecular
Biology 28(2): 328-333

Cashew (Anacardium occidentale) is a
medicinal plant native to Brazil and also yields
a nutritious fruit juice. Its large pulpy pscudo-
fruit, referred to as the cashew apple, contains
high concentrations of vitamin C, carotenoids,
phenalic compounds and minerals. Natural and

.

processed cashew apple juice (CAl/cajuina) are
amongst the most popular juices in Brazil,
cspecially in the north-east. Both juices have
antioxidant potential and suppress mutagenicity
of hydrogen peroxide. In the present study we
evaluated the inhibitory effects of CAJ/cajuina
on Aflatoxin BI(AFB1)-induced lormutation,
using the Salmonella/microsome assay with the
experimental approaches of pre-, co- and post-
(reatiments. Both CAl/cajuina suppress AFBI1-
induced mutagenesis in strain TA102 when
applied in co- and in post-treatment. Possible
mechanisms for anti-mutagenicity in co-
treatment are (a) interaction with 89 enzymes,
(b) metabolization to non- mutagenic
compounds of AFB1 or (¢) inactivation of 89
potential. Total suppression of AFBI
mulagenicily was observed in co-treatment with
both CAJ and cajuina. Post- treatment anti-
mutagenicily of both juices suggests a
madulation of activity of error-prone DNA
repair. CAJ/cajuina may be considered
promising candidales for contral of
genotoxicily of AFB1 and may thus be
considered as health foods with anti-
carcinogenic potential.

133. CAVALCANTI -JUNIOR, AT and
FRAGA, AC. 1998, Moisture determination
in cashew nuts. Ciencia £ Agrotecnologia

2(3): 273-278 (Departamento de Agricultura,
UFLA, Caixa Postal 37, 37.200-00, Lavras,
MG, Brazil.),

Cashew nuts harvested (rom clone CCP-
76 (early dwarf clone) grown at the EMBRAPA
Experimental Farm at Pacajus, Ceara. Brazil
were dried, (whale ar cut) for 24-144 h at
105°C. Drying time significantly influenced
final moisture value. The minimum drying
times, without loss of precision in moisture
determination. were 60 h for cut nuts and 96 h
for whole nuts.



134. CAVALCANTI-JUNIOR, AT and
ROSSETTI, AG. 2004, Humidity of starape
of the cashew-nuts. Revista-Ciencia-
Agronomica. 35(2): 384-389 Embrapa
Agroindustria Tropical, Dortaleza, CT, Brazil.

The cashew nuts, after being harvested,
still retain high water content. To be stored and
marketed, their water content should be reduced
to values close to that of the hygroscopic
balanve. In this study, sumples of dried and
humid nuts were stored in airy and humid
conditians with the purpose of determining the
hygroscopic curve. It was verified that more
than 70% of the cashew nut humidity can be
cxplained by relative humidity of the air and
that the degree of humidity at the equilibrium
points assumes two different values during the
year: 11.4% in the dry scason and 13.6% in the
rainy scason, with annual average of 12.5%. A
regression equation indicating the hyegroscopic
curve for eashew nuts is presented.

135. CAVALCANTI, IJV. 2000. Diallel
analysis to evaluate inter populational
cashew tree hybrids. Pesqgisa Agropeciiaria
Brasileira 35(8): 1567-1575

The objectives of this work were to
obtain information related to the componenls
of means of cashew lree populations, through
partial diallcl analysis, and verify the potential
per se of two distinet groups of parents,one of
them made up by clanss of dwarf cashew tree
and the other one by common cashew tree, and
the heterosis of their respective hybrid
combinations. A randomized complete block
experimental design with [our replications was
used, Hybrid combinations CCP76 X CPO7,
CCP09 X BTON and CCPQ9 X CP77 arc the
mosl promising, enabling establishment of base
populations for breeding programmes of
cashew lree.

136. CAVALCANTI, JIV., PINTO, CABP.,
CRISOSTOMO, JR and FERREIRA, DE, 1997,
Combining ability of cashew tree
(Anacardium occidentafe 1..) in relation to
early nut yield. Revista-Ceres. 44 (254): 466-
472 (EMBRAPA/CNPAT. 60.511-110
Forlaleza, CE, Brazil.)

A partial incomplete diallel design
experiment between 4 early commercial clones
and 5 common cashew genotypes was
conducted at Pacajus Experimental Station,
Ceara, Brazil, in 1991, aiming to select early
genolypes of cashew. Cashew nut yield was
evaluated in two-year old plants. Significant
sums of squarcs associated with the estimates
of GCA and SCA effects indicated the
importance of these components in genatic
variability to the trait under study, with
predominance of GCA. The precocious dwarf
cashew genotype CCPO9 and the matrix of
common cashew BTON contributed the most
Lo increase early nut yvield. The crosses CCPO9
X BTON and CCP76 X BTON had the greatest
SCA and averages, Thus they should be used

to select promising clones for commercial use.

137. CHATTERIJEE, ML and GHOSH, SN.
1995, New pest of cashew in Yest Bengal.
The Cashew 9 (4): 25

Severe incidence of Helotrichia serrata
was reccerded during the crop seasens of 1990-
91 and 1991-92 in cashew in West Bengal.
Control measures are outlined,

138. CHATTERICLE, ML. 1997. A study of
cashew leaf miner infestation and their
control by different insecticides. Cashew
Bulletin. 34(7): 9-11(Regional Research
station, B.C.K.V.Jhargram-7213507, West
Bengal ).




The leaf miner (Acracercops syngramms
M) infestation on cashew in West Bengal is
recorded up to 18-20% . To study the different
level of infestation at different age group of
plants and study the effectivencss of certain
commonly available pesticides in contrelling
this pests a trail was conducted during the year
1985-88 at the RRS, JThargram.

139, CHATTOPADHYAY, N and GHOSH.
SN. 1996. Fruit set and fruit drop in cashew
in Jhargram conditions. Environment &
Ecology 14(1): 144-146

A study was conducted in 1990 with the
promising cashew cultivars TN-10 and BLLA 39/
4 and the local cultivar Red Ilazari. When
averaged for cach cultivar, there were 302.2 -
404.5 flowers/ panicle , out of which 22.33 -
41.50% were hermaphrodite, BLA 39/4 had the
highest number of flowers. Truil sel under
natural conditions ranged from 5.03% to
10.07% (BLA 39/4). Total fruit drop was 2.
23 - 16. 67%. Fruit drop was highest at the
mustard stage , followed by the pea stage, and
was quile low beyond the pea stage.

140. CITATTOPADIIYAY, N and HORE, JK.
1994,
characteristics of cashew apple. Orissa J.
Agric.Res. 7(3/4): 67-70 (RRS, BCKYV,
Jhargram-721 507, Wesl Bengal.)

Studies on physico-chemical

The physico-chemical characteristics of
cashaw apples of 12 improved types collected
at RRS,BCKYV, Thargram, were studied during
the year 1990-91, Significant variations were
observed in different parameters. The type H-
2/16 produce heavier apple(51.07g) of grealer
diameter(3.97cm) with highest specific
gravity(1.20), maximum juice recovery
percentage(68.69) and 'I'SS content (19.7). The

maximum acidity (0.32) and reducing sugar
content (9.56) was associated with M- 26/2. The
longest apple(5.55¢m) with high ascorbic acid
content(3606.3mg/100m| of juice)was produced
by IL- 1610.

141. CHAT'TOPADHYAY, N and GHOSE, S.N.
1994, Studies on the effect of time and extent
of pruning in increasing the yield of cashew.
Journal af Plantation Crops 22(2): 111-114
(BCKY (RRS), Jhargram-721 507, W.B.).

A pruning study was carried out with a
view Lo improving the nut production in old and
neglected cashew orehards, at the RRS.
Jhargram, during 1990-92. Results indicated
that pruning of leader shoots in July encanced
the production of productive laterals and
increased the number of bisexual flowers per
panicle. The fruils per panicle and yicld per tree
were the highest in the trees pruned in July. The

next best tme of pruning leader shoots is in June.

142, CHAVAN,SS.. LAD, BL DESHPANDE,
RS and DHONUKSHE, BI.. 1997, Tissue
culture studies in cashew. Annals of Plan
Physiology 11(1): 67-70 (Plant Eiotechnology
Unit, College of Agriculture, KK'V,Dapoli-415
712 (M.8.).

Tissue culture studies in cashew
(cv.Vengurla) were carried oul Lo oplimise
culture media camposition, culture conditions,
establishment of aseptic cultures, and to develop
a protocol for soil establishment of plantlets The
best establishment of cultures(90 and 60,
respectively) was observed when axillary buds
(large 20mm or small 10mm)were used as
cxplants on half-strength MS medium,
supplemented with 10 ppm BA+5 ppm NAA +
3 ppm GA3 + 0.25gelrite.



143. CHOPRA,VI. and PETER, KV. 2005.
Handbook of industrial crops. Handbook of

industrial crops.; xiv + 333 pp. (Indian
Agricultural Rescarch Institute, India. )

Industrial ¢crops such as arecanul,
cardamom, cashew, cinchona, cocoa, coconut,
cotfee, oil palm, palmyra (Borassus spp.),
rubber, tea and wattle (Acacia spp.) are
important components of economy and export
trade of many countries, both developing and
developed. This handbaok aims to collate
information on this important crop group from
the viewpoints of evolutionary biology and
commercial agriculture. All aspects of
cultivation and trade are included in addirtion
to available infarmation on evolution and
adaptation. The origin, history, distribution,
hatanical description (including plant
morphology),  taxonomy, cytology/
cytogenetics,germplasm collection and
exchange, penetic improvement through
breeding and selection, growing conditions,
nutricnt requirements, discases and pests,
propagalion, harvesting and processing of the
12 industrial crops are discussed. 'uture
prospects are given.

144. CORREIA, D and ROSA, M-de-F. 2003.
The use of coir dust for preparation of
substrates for grafted dwarf cashew
seedlings. Revista-Brasileira-de-Fruticulture,
25(3): 557-558 (Embrapa Agroindustria
Tropical, Doutorando USP/Lisalg, Caixa Postal
3761, CEP60511-110, Fortaleza (CE), Brazil.)

Mature and immature coir dust were used
for preparation of substrates for grafting dwarf
cashew raotstocks obtained from CCPOG sceds
and vegetative shoots from adult plants of
CCP76. Coir dust [rom either malure or
immature [ruits was suitable for seedling
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growth, and could replace low humid gley soil
at 20%. Both substrates exhibited the possibility
of removing cashew seedlings from liner pots
and provided exemplary root aggregation to
substrates..

145. CRAMER,C, 1999,
industrialize by processing primary
commodities? The case of Mozambican

Can Africa

cashew nuts. World Development Oxford. 27
(/) 1247-1266 (School of Oriental and African
Studies, London, UK).

Itis noted that industrializalion strategics
bascd on vertical diversification into processing
of primary commodities have long heen
appealing to low-income countries. 'The
performance of such strategies is mixed. An
aggregate-level literature is divided on the
advisability of low-income countries processing
commodities for export, especially for countrics
relatively poor in human capital. While this
oencral literature usefully illuminates the policy
debate over processing cashew nuts in
Mozambique, commaodity and country specific
factors reveal the weaknesses of conducting
debale al tov agaregated 4 level, It may be that
the most significant constraints on processing
industrialization are political rather than purely
technical or economic.

146. CRISOSTOMOQ, ILA., ROSSETTI, AG
and PIMENTEL, CRM. 2004. Nut yield,
industrial characteristics and economic
evaluation of rain-fed CCP 76 dwarf cashew
clone as affected by nitrogen and potassium
fertilization, Revisia-Ciencia-Agronomica.
35(1): 87-95 (Embrapa Agroindustria Tropical,
Rua Dra. Sara Mesquita 2270, CEP60S11-110,
Fortaleza, CE, Brazil).

A rainfed trial was conducted during May
1995 December 2002 in Brazil using cashew
dwarf clone, CCP 76, to evaluate the yield,



industrial characteristics and sconomic value
of the crop under different N and K rates. N
(urca) was applied at 0, 51.0, 102.0 and 153.3
kp/ha per vear, while K (potassium chloride)
was applied at 0, 24.5, 49.0 and 73.4 kg/ha per
year. The nut vield inereased from the first to
the seventh year. A maximum nut yield of 1753
kyg/ha was obtained in the seventh year with a
supply of 55.83 and 31.20 kg/ha per year N and
K, respectively. An equation expressing the N
and K requirements of the crop is presented.
Nut quality was not affected by N and K. A
profit of US$ 335,36 was obtaincd with a supply
of 21.9 and 8.5 kg/ha per year of N and K,
respectively.

147. CROXFORD, AE., ROBSON, M and
WILKINSON, J. 2005, Characterization and
PCR multiplexing of polymorphic
microsatellite loci in cashew and their eross-
species uitlization. Molecular Ecology Notes
10(11): 1-3

Cashew is the most economically
important nut crop in the world, and yet there
are no sequence tageged site (STS) markers
available for its study. Ilere we use an
automated, high-throushput system to isolate
cashew microsatellites from a non enriched
genomic library blotted on to membranes at
high density for sereening. Sixtly-five sequences
conlained a microsatellite array, of which 21
proved polymerphic among a closely releated
seed garden population of 49 genotypes. Twelve
markers were suilable for multiplex analysis.
OF these, 10 amplified in all three related
tropical tree species tested: Anacardium
microcarpum, Anacardium pumilum, and
Anacardivm rani,

148. CRUZ, FS Jrand FLETCHER, RJ. 2001.
ldentification of superior cashew trees for
Northern Australian conditions. WANATCA-
Yearbook. (253) @ 62-69 (University of
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Gatton Collegs,

o

Queensland, Qld 4345,

Australia,)

One bhundred and thirty-five well
huffered cashew trees originally derived from
seedlings were evaluated for nut yield
characteristics during the 1993-94 fruiting
scasons at Cashews Australia, Dimbulah, Far
North Queensland, Australia. Wide varialion in
total nut yield per tree/year, nut number per tree/
year and mean individual nut weight was
observed. The frequency distribution of the
population was positively skewed towards
higher values of the different nut yield
components, Total nut weight/trec was
positively correlated with nut number/tree
(r=0.503) but it was not signilicantly correlated
with mean nut weighU/tree. Nut number/tree was
negatively correlated with mean nut weight (r=-
0.563). Four trees (cultivars TN 10203, TN
12310 and TN 20216 TN 21406) were selected
as superior trees. cach producing average nut
vields of more than 6.0 kg/tree/year and mean
individual nut weights of more than 6.0 g.

149, I’SOUZA, L. 1999, Rejuvenation-a
major problem in micropropagation. Planr
Tissue Culture & Biotechnology: Emerging
Trends: p. 22-28  (Proccedings of the
symposium held at Ilyderabad in 1997).

The associated with

micropropagation of mature tree species ate

problem

reviewed wilh particular reflerenee to
micropropagation of cashews and oil palm.

150, DAS, 8., JHA,'I'B and JHA, 8. 1996. In
vitro propagation of cashew nut. Planr Cell
Reports 15(8): G15-019

Invitro plant propagation was developed
for seedling shoot tips, leal axils and
cotyledonary nodes of cashew. Factors affecting



multiplication rate included age of explant
saurce, explant type, medium composition, light
requirement and transfer frequency.
Cotyledonary nodes produced more buds than
other explants types. Nodes had a 90% viability
when transferred daily to fresh medium
containing activated charcoal for 7 days while
exposed to continuous dark. Cultures were then
cxposed to low light illumination with weckly
transfers. The phytohormone composition
producing the most buds was 2.32uM kinetin,
Q.12 uM zeatin and 4.40uM BA. The highest
frequency of rooted shoots was ohtained by
treating shoots with Agrobacterivm rhizogenes.
Plants were also recovered by induction of roots

using auxin treatment on propagated shoots.

151, DEORUKHAKAR, AC,, VEERKAR. PD
and TALATHI, ITM. 1995. Yield gap and
constraints in technology adoption of
cashewnut cultivation in the Konkan region.
The Cashew S(4): 13-17

The motivation of farmers for adoption
of package of practices as recommended for
cashewnut cultivation alongwith rejuvenation
of existing orchards of cashew will enhance
productivity levels of cashewnut and reduce the
yield gap as observed in the study area. The
shortflalls on the purl of input supply agencies
and imparting training in the use of
recommended package of practices must be
given priority by exlension agencies in planning
and implementing agricultural development
programmes particularly in Konkan region,

152. DESAIL AR. 2001. A new cashew variety
for Goa. Journal of Plantation Crops 29(1):
59-61

Goa-1 is a sclection derived by clonal
evaluation of a local germplasm collection

Balli-2.The high yielding feature of this
selection is attributed Lo the higher number of
flowering laterals canopy (15.9),male to
bisexual sex ratio of 10:1. The apple
characteristics of this selection are far superior
compared o the present commercial varielies
grown in Goa. Medium and bold nut size and
excellent kernel recovery (29.8-30%) of export
grade (W210-W240) coupled with higher nut
yleld are the important features of this variety.

153. DESHPANDE, SB.. HAL.DANKAR, PM
and PATIL, B2 2003, Evaluation of pollen
parents as pollinizer varieties in cashew nut.
The Cashew 17(1); 23-29

An experiment was conducted Lo assess
the effect of different bold nut pollen varieties
of cashew viz: B1'1. B'122 and BR65 on fruitset
and fruit retention of small seeded varieties V2
and V5 from 1995-1998. The study indicated
that the pollen varieties differ in their influence
on [ruitset and fruit relention in female parents.
Among the different pollen genotypes BT1 was
found to the potential pollinizer type which gave
14.93 and 13.5% fruit retention in V2 and V5
respectively which was on par with BT22 when
crossed with V2 (14.19%). More studies are
suggested to exploit the benefit of pollinizer
varietics in cashew nut.

154, DESHPANDE, SB.. HALDANKAR, PM,
and RAQ, EVVB. 2002. Evaluation of high
density planting in cashew. The Cashew
16(1): 23-28

A field experiment was conducted far 3
years (1998-2001) to assess the optimum crop
geomelry [or maximizing profit from cashew
plantation during ecarly initial years of
plantation. Nine spacing combinations studied
revealed that the growth parameters were not
appreciably influenced due to spacing



treatments. The yield per block and per hactare
in respect of the high density (5x5m) treatments
were remarkably high. The wide spacing
(10x10m) recorded the lowest yield. The
economic evaluation revealed that the gross
income, gross expenditure and net profil were
considerably higher from the high density
(5x5m) treatments.

155, DHANARA]J, AL, RAO, EVVB and
SWAMY, KRM. 2002. Using RAPDs to assess
the diversity in Indian Cashew germplasm.
Journal of Horticultural Science &
Biotechnology 77 (1) 41-47

Over one thousand clonal accessions of
cashew are maintained in the Nalional Cashew
Gene Bank at NRCC, Puttur, Karnataka, India
and Regional Cashew Gene Banks in the
AICRP on Cashew centres In the present study
RAPD markers have been used to estimate the
diversity among 90 cashew accessions from the
NCGB. A dendrogram was constructed using
Ward’s method, squared Luclidean distance
which confirmed that the diversity of Indian
cashew collections can be considered to be
‘moderate’ to *high’. A core collection has been
identified based on the study which represents
the same diversity as the entire population. This
could be the first step towards more elficicnt
germplasm management of cashew in India.

156. DIXIT, SREENATH., SWAMY, KRM and
YADUKUMAR, N,
behaviour of cashew demonstration farmers.
The Cashew 11(3): 3-7

1997, Communication

Majority of demonstration farmers did
not take active part in dissemination of cashew
cultivation information to neighbouring
farmers. One of the factors contributing to the

effectiveness of demonstration is the
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communication behaviour of demonstration
farmers. Demenstration farmers need to acquire
information on lechnologies, process it and
disseminate the same to other farmers whom
the extensian agencies cannot contact
individually for want of time and resources.

157. DIXIT, SREENATH and RAO, EVVB.
2000. Kisangoshti - an interface with cashew
furmers. The Cashew 14(1): 24-31

Cashew farmers who had tricd ncw ideas
in the recommended
technologies were short listed and invited to

and -innovations

give a talk in front of farmers” gathering an the
field day in order to create a wide awarencss of
these practices.

158. DIXIT, SREENATH and RAQ, EVVB.
1999, Problems in cashew cultivation:
farmers’ perspective. The Cashew 13(3): 3-
16

This paper deals with the problems faced
by the farmers’ in cashew cultivation and
analysed, based on the questionnare issued to
them. The guestions asked were deals with all
aspects of cashew cullivation and the problems
they faced for higher production. The remedial
measures were suggested.

159. DIXIT, SREENATH., RAVIPRASAD, TN
and YADUKUMAR, N. 1998. Cashew plant
protection campaign. The Cashew 12(1): 21-
23 (NRCC.Puttur-574202, D K., Karnataka.).

Campaigns could be used as a powerful
educational tool not only Lo educate the farmers
on the technology but also on the support
eovernment is extending to them for adopting
it. It can be equally educative to researchers in
terms of providing them the much needed
feedback to reorient their efforts. The campaign



gave insight into other problems the farmers
arc facing, especially that of CSRB besides
building a tempo among farmers for taking up
timely measures for TMB management.

160. DORAJEERAQ, AVD, RAVISANKAR,
C and REDDY, MLN. 2002. Morphological
and yield characters of certain promising
clones of cashewnut under Bapatla
conditions. South Tndian Horticulture 50(1/
3): 151-158

Fourteen clones were evaluated for
different morphological and yield characters
under the agroclimatic conditions of Bapatla,
India. Majority of the clones showed upright
canopy nature. Mean canopy spread varied from
3.30m (HY303) ta 5.43m (T'NO, 10/19), Leaf
colour at immature stage was pink with diflerent
shades and at mature stage it was light green or
dark green depending on the clone. Leaf area
varied [rom 60.31 em? (HY 255) to 101.15cm?
(T.No. 10/19). I'lowering season was belween
Dec. and March. Number of flowering laterals
per m* was maximum (21.25) in the highest
yielding clone M 44-3. Apple colour varied
from red, orange red, orange yellow and yellow.,
Majority of the apples were round or round to
conical. Nut weight varied from 4.40 (HY 255)
to 12.00 g (H 320). Nut length appeared to be
morte related to nut yield than nut width.

161. DORAJEERAQ, AVD. 2000. Influence
of flowering phases on nut yield of different
cashew clones. Journal of Plantarion Crops
28(1): 55-60

The influence of flowering phases of nut
yicld was carricd out on 14 cashew clones at
CRS, Bapatla.The diffecrent clones were
grouped in to 3 main groups;1- clones having
2 phases;2-clones having 3 phases; and 3-
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clones having 4 phases. Each group was divided
in to 2 subgroups depending on the sequence
of male and mixed phases.Clones like M44-3,
M15-4 having longer mixed phases and higher
proportion of hermaphrodite flowers recorded
areater nut yield. Early flowering clones were
high yielders under local agro-climalic
conditions of Bapatla.

162. DORAJEERAQ, AVD. 1999, Study on
floral characters of different cashew clones.
The Cashew 13(1): 37-41

Five year old trees of 14 cashew clones
were studied during 1997-98. Numbers of male
and hermaphrodite flowers were counted along
with the duration of flowering. Information on
panicle shape, sex ratio and fruit set was
recorded. Wide variation in these characteristics
was noted. Short flower durations, broader
panicle shape, and a high proportion of
hermaphrodite lowers was noted in the highly
productive clones M44-3, M15-3, ITY367, T.No
10/19 and HY2/16.

163. DWIVEDI, RP . 2000. Orissa Cashew
gains momentum. The Cashew: 14 (3) 14-19.
(House Na. I8, Pawani Complex, Jagamohan
Nagur, Jugamara, Bhubancswar 731 030, India.)

An overview of cashew production,
processing, and marketing in Orissa, India, is
presented. Some suggestions to develop the
cashew sector are outlined.

164, DWIVEDI, RP 1998, Cashew
development challenges and opportunities:
Orissa component. Narional seminar on
cashew, Goa. India, May 1998, In: The Cashew.

12: (3): 165 168.

A perspective is given on cashew
production in Orissa state, India, and the



opporlunities and challenges lacing Lthe sector.
QOrissa accounts for 18% of the national cashew
arca and nearly 11% of the country’s total output
of 420 000 t in 1996/97. There is vast scope for
expansion in several districts and for replanting in
zones with plantations of 28-32 years. Challenges
facing the sector are listed: training, extension,
marketing, financial assistance, improvement and
modernization of industrial units.

165. EAPPEN.T., RAQ. DVKN and
KARTHIKAKUTTYAMMA, M. 2005
Influence of plantation crops on soil
properties in Tripura. Naftural Rubber
Research. 18(1): 67-80 (Rubber Research
Institute of India, Kottayam - 686 009, Kerala,
India.)

The 1mpact of different plantation crops
on soil properties in 'Iripura (India) was studied
in comparison with barren land. Multivariate
analysis indicated that there were significant
diffcrences among tree crop plantations. The
analysis of variance of repeated measures
showed that Ca, Mg, K, P, and pH varied
significantly in different vears while P and K
did not show significant difference among
plantations. The highest quantum ol leal litter
was added by sal (Shorea robusta) followed by
teak (Teciona grandis), rubber (Hevea
brasiliensis), acacia (Acacia auriculiformis)
and cashew (Anacardium occideniale), The
nutrient contents in the litter did not follow any
general trend. The variability in the soil
properties was due lo different Lypes of
plantations while the location did not contribute
much. The leaf litter addition and consequent
Mg content of soil was influenced by the
location. Cluster analysis showed that rubber
and sal formed the initial cluster with lowest
distance between them while teak alone formed

the second cluster. Acacia and barren land
formed another cluster, which was distant from
all the others. It is suggested that the rubber
plantations in Tripura are comparable to forest
tree plantations particularly sal and teak in terms
of the parameters observed.

166. LGBLEKUN, MK, 1999 . Changes in
ascorbic acid contents in oranges and cashew
apples with maturity. Ecelogy of Food &
Nutrition 38(3): 275-284

Oranges and cashew apples of different
maturity were collected [rom a number of trees
growing at 3 locations in the Idah and lgalamela
areas of Kogi Slate. Juice was extracted {rom
the fruits and changes in ascorbic acid content
of the juice with fruit maturity were
determined.'T'he ascorbic acid was extracted
with 5% metaphosphoric acid and determined
by titration. Maturity was judged on the basis
of size,colour and firmness of the fruits. The
results showed that ascorbic acid contents
varied with maturity and location and peaked
al the ripe stage and decreased as ripening
progressed. Juice yield varied from 34 to 48%
(oranges) and 28 to 44% (cashew apple).

167. FALADE, KO.. AKINWALE,TO and
ADEDOKUN, OO. 2003, Effect of drying
methods on osmotically dehydrated cashew
apples. Luropean Food Research and
Technology. 216(6): 300-5304 (Department of
Food Technology, University of Ibadan, Ibadan,
Nigeria.)

Matured ripe cashew apples were
transversely cutinto 10 mm, 13 mm and 20 mm
slices and immersed in sugar solutions of 52
degrees Brix, 60 degrees Brix and 68 degrees
Brix, for 10 h. The osmolic lemperature was
maintained at 27 degrees C in a water bath.



Osmosed samples were subsequently dried in
either an air-oven (50 degrees C) or a vacuum-
drier (50 degrees C), both for 6 h. The
instantaneous moisture content (d.b) of
osmosed cashew uapples decreased with
increasing immersion time and osmotic solution
concentration., but also increascd with
increasing slice thickness. The water loss, solids
gain and percentage weight reduction increased
wilh increasing osmotic solution concentration
and immersion time, but decreased with
increasing slice thickness, Osmotically dried
samples received high acceptability. Sample
pre-osmosed in 60 degrees Brix and 68 degrees
Brix solulions were significantly better
(P>0.05) than those pre-osmosed in a 51
degrees Brix solution. A significant difference
(P>0.05) between the asmo-aven and asmo-
vacuum dried cashew apples could not be
ascertained (under the conditions of the
investigation).

168. FANG, F.. HO, CT and SANG, SM. 2003.
Determination of sphingo lipids in nuts and
seeds by a single quadrupole liquid
chromatography - mass spectrometry
method. Journal of Food Lipids 12(4): 327-
343

A liquid  chromalographv-mass
spectrometry method with atmospheric pressure
chemical ionization positive ion mode was
developed to separate, identify and quantify
ceramide and cerebroside species including
cashews. The ceramides found in the samples
contained mainly trihydroxy bases, especially
4-hydroxy -8- sphingenine (t18:1). Both
nonhydroxy [ully acids and hydroxy fatty acids
were found, and these were mostly very long
chain fatty acids (C>20). Cerebrosides of the
plant samples had both dihydroxy and
trihydroxy bases, with dihydroxy base 4,8-
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sphingadienine (d18:2) dominating. The fatty
acids were composed mainly of a-hydroxy fatty
acids. Using an external calibration method, the
major cerebroside found in the plants examined
was quantified. This is the first report of sphingo
lipid content in most of the species studied.

169. FANIMQO, AO., ODUGUWA,QQ.,
ALADE, AA and ADESEHINWA, AK. 2003,
Growth performance, nutrient digestibility
and carcass characteristic of growing rabhits
fed cashew apple waste. Livestock Research
Jor Rural Development. 15(8): article 3
(University of Agriculture, P M B 2240
Abeokuly, Nigeria.)

The nutritive value of dried cashew apple
waste (CAW) was investigaled in this study, A
basal (control) diet was formulated to mect
requirements of growing rabbits and three other
dicts were formulated by substituting 10, 20 and
30% of the basal diet with CAW, Thirly-six 6-
week-old rabbits were fed these diets and
growth performance was recorded. Faecal
apparent digestibility of nutrients was measured
in 12 rabbits. Rabbits fed diets with 20 and 30%
CAW gained weight (P<0.05) faster than those
fed the control diet. Feed efficiency increased
with levels of CAW in the diets with rabbits on
30% CAW being most efficient. Crude protein
digestibility decreased (P<0.05) with increased
level of CAW, There were no significant
differences (P=0.035) in the bload metabolites
except cholesterol level which increased
(P<0.05) with CAW inclusion in the diets.
Inclusion of CAW also increased (P<0.05) the
rclative weights of kidney, liver and carcass cut
parts. It is inferred that dried CAW can be
included in growing rabhit diets up to 30% of
the dry matter.

170. FASINA, AS. [998. Suitability
evaluation of major soils in Lagos state for
cashew and coconut production. Nigerian



Journal of Tree Crop Research. 2 (2): 19-31
(Department of Crop Production &
Horticulture, School of Agriculture, Lagos State
Polytcchnic, Nigeria).

The majar soils af Lagos as located on
three land types in SW Nigeria were cvaluated
for suitability for cashew and coconut
cultivation using ficld data from 40 pedons
representing 21 soil serics. The results indicates
that 59% and 41% of the sites were marginally
and moderately suitable for coconut production,
respectively. For cashew production, 63%, 7%
and 9% were highly suitable (S1), moderatcly
suitable (§2) and marginally suitable (83)
respectively, while 21% were not suitable (NS).
‘T'he major limitations to coconut production
was climate (low rainfall) and soil physical
characteristics (soil texture) for cashew. The
land evaluation method was useful and accurate
in evaluating these soils.

171. FERNANDEYZ, M and SUDHEER, SV.
2003, Cashew kernel packaging: an eco-
friendly and cost effective alternative. 7The
Cashew 17(3): 32-36

Cashew kernel packaging has ¢volved
from the days of wooden cases to flexi-
packaging. A comparative analysis is made of
packaging of cashew kernels in lin containers
and flexi-bags, in terms of cost-effectiveness
and eco- friendliness. The additional investment
involved in changing over from tin packaging
to flexi packaging works out an amount ranging
from Rs. 4.57 lukhs to 11.66 lakhes, depending
up on the capacity of machine installed. This
investment can be recouped within a span of
56 1o 96 days based on the type of machine
installed. Flexi-packaging is cost elfective o
both processor- exported and the importer and
is eco-Triendly.
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172. FERNANDEZ, M and SUDHEER, SV.
2002. Comparative analysis of cashew nut
shelling methods in Kerala. The Cashew

16(4): 39-45

This paper attempts to find out the better
combination of processing methods between
drum roasting shelling and steam-cooking and
de-shelling by using hand-cum-pedal operated
sheller combinations. A survey revealed that
steam-cooking and de-shelling using hand-
cum-pedal operated sheller combination , saves
29.66% of the labour cost and earn more.

173. FERNANDEZ, M. 2001. Cashew nut: a
health [riendly nut. The Cashew 15(4): 8-11

Cashew nut is a storehouse of nutrients.
[t contains protcin 21%, fat 47%, moisture
5.9%, carbohydrates 22%, phosphorus 0.45%,
iron Smg for every 100gm and other mineral
elements. nutritionally it stands at par with milk,
cee and meal. The fat il contains is unsaturated
fatty acids. Regular consumption of cashew nut
is good for heart health, blood sugar, cold and
flu, ageing etc.

174. FERNANDEZ, M and SUDHEER. 5V.
2002, Managerical efficiency in the
procurement ol raw cashew nuts: an
40(7): 3-7
(Sr.Lecturer, Dept. of Commerce, FMN

evaluation. Cashew Bullerin

College, Kollam, Kerala).

Cuashew [actories in the privale, public
and Co-operative sectors aperative within the
same environment and the managements of all
the three enjoy the same freedom in choosing
the sources and methods of procurement.
However, the composition of the decision
making group. their experients and methods of
procurcmment present o widely varying picture.
Quick and prompt individual decisions are the



hallmark of the private sector, in contrast to the
time consuming group decisions of the
management in the public sector. The sources
and methods of procurement are also factors
that show the glaring disparity between the
managerical efficiency of the private and public/
co- operative sectors.

175.FERREIRA, MAD and MIDIO, Al . 1998.
Application of the CB method and
fluorodensitometry for examining cashew-
nuts for possible aflatoxin contamination.
Alimentaria. 35 (293): 63-65 (Departamento de
IFarmacia, Centro de Ciencias da Saude,
Universidade Federal do Ceara, Brazil.)

A study was made to determine whether
the CB method, previously recommended for
the determination of aflatoxins in peanuts
[groundnuts] and other commodities, could be
applied, with some slight modifications, to
aflatoxin estimation in cashew-nuts. Cashew
nut samples (50 g) were spiked with aflatoxins
Bl,B2, Gl and G2 atlevelsof 21.5, 12.6, 19.2
and 17.8 pgrkg, respectively, and extracted
according to the BC method as recommended
by AOAC. TLC plates were submitted to double
development and the
determined by fluarodensitometry. Mean

aflatoxins were

recoveries of all mycotoxins ranged from 46 to
137; mean recovery of aflatoxin Bl was
137.33+1.15 pg/kg and for aflatoxin B2 was
98.33+8.39 pg/kg. Late re-examination of TLC
plates by visual comparison showed no
interfering background although differences in
the intensity of fluorescent spots were noted.

176. FIALHO, ]J5, BUENO, DM and
CAVALCANTE, JR AT. 2005. Methodology
developmenl to obtain cashew tree haploids
through rising of anthers. Revisia Ciencia
Agronomica 36(2):; 195-202
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Culture media and environments were
investigated aiming to develop methodologies
to obtain haploids of cashew tree through anther
culture, Floral button explants were taken from
early dwarf clone CCP 76. Incidence of
oxidation and contamination , as well as
development, it was observed that anthers
showed goad development when kept initially
at dark and then transferred to the previous
medium, but with different concentrations or
proportions, or when transferred 1o a medium
known to favour anther growth after initial
induction. Owverall, activated cail added to the
nutrient medium inhibited oxidation in
detriment of the anthers managed under light,
whaose places were swilched every 4 days within
the same Petridish, and presented higher
incidence of oxidation. The best degree of
development was reached in MS and MS/4
media and also, when thidiazuron was added
in the concentration of 0.005uM. The results
showed that the studied anthers developed
callus, but without the presence of embryogenic
cells, suggesting the need of further studies,
such as switching medium after initial dark
shock.

177. FIGUEIREDO, RW., LAJOLA, FM and
ALVES. RE. 2001. Change of firmness,
pectins and pectolytic enzymes during the
development and maturation of fruits of
carly dwarf cashew: CCP - 76, Proceedings
af the Interamerican Saciety for Trapical
Harticulture 43: 82-86

A research was carried out to evaluate
the changes in pectin content, and the activity
of pectelytic enzymes, PME, and poly-
valacturonase (PG) during the develapment and
maturation of early dwarf cashew. Cashew was
harvested at seven stages of maturation, fram



an irrigated commercial orchard in the
municipality of Mossoro, Brazil. The fruits and
nuts were harvested according to the following
characteristics: 1= green; 2= green fruit with
dry nut; 3= light green, 4= beginning of yellow
colour, 5=light orange; 6= orange; and 7=dcep
orange. Cashew [tuit firmmess dropped [rom
63.61 to §43 N during development and
maturation, and total pectin content decreased
from 0.16 t0 0.12%. PME reached its maximum
activity in stage 3 and then remained almost
constant, while PG activity consistently
increased up to the end of maturation.

178. FIGUEIREDQ, RW., ALVES, RE and
FILGUEIRAS, HAC. 2002, Changes in cell wall
constituents of the cashew apple for early dwarf
clone CCP 76 during development and
maturation. Acta Harriculturae 2(573). 697-
704

The apples were harvested at seven
stages of develapment and maturation,
according to the aspect of both apple and nut
for stages | and 2 and of the apple for stages 3-
7:1 green apple with green nut: 2-green apple
with mature and dry nut: 3-light green, 4-
beginning of yellow colour, 5-yellow with
orange shade; 6-light orange; 7-deep orange,
The apples were evaluated for firmness, and
the isolated cell wall material (CWM) was
analysed for cellulose, hemicellulose, total
uronides, degree of pectin esterification and
bound calcium, The amount of CWM decreased
during development and maturation, and was
positively correlated to apple firmness as well
as to the content of bound calcium,

179. TFIGUEIRTEDO, RW., LAJOLA, TM and
ALVES, RE. 2002. Physical-chemical changes
in early dwarf cashew pseudofruits during
development and maturation. Food Chemisiry
77(3): 343-347

Cashews were harvested in July 1997
from clones of early dwarl cashew lrees
installed under irrigation in Mossaoro, Brazil and
sorted according to apple size and skin colour,
in to seven development and maturity stage. The
fallowing characteristics were analysed in the
apples: weight, length, upper and lower
diameters, pulp firmness, pH, soluble salids,
titratable acidity, vitumin C, tannins , total
carotenoids, total chlorophyll, total pectin, total
calcium. anthocyanins, starch, soluble calcium
and reducing sugars. Pseudofruits increased
significantly in size after the full development
of the nuts. 'I'he peak of consumption quality,
1.e. highest soluble solids, reducing sugar
content, and highest SS/TA ratio was at the end
of stage seven.

180. FIGUEIREDO, RW., LAJOLA, FM and
ALVLES, RE. 2007. Quality of Cashew
pseudofruits treated with calcium at
postharvest and stored under refrigeration.
Pesquisa Agropecuaria Brasileira 42 (4): 475-
482

A study was conducted to evaluate the
clfects of pastharvest caleium applications on
chemical and physicochemical characterists,
and calcium tissue

quality attributes

concenlration ol carly dwarl cashew

pseudoflruits stored under refrigeration and

- modified atmosphere. The cashews were
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immersed in water and in different calcium
chloride solution coneentrations (0.5, 1 and 2%
(w/v)) for 2 minutes. Cashews were put in
polystyrene trays, packed in polyvinyl chloride
(PVC) and stored at 5 + 1°C, 88 + 3% RII for
25 days. The total soluble solids and soluble
sugars decreased during storage. The
pseudofruits, independent of the calcium
chloride concentration, showed a tendency o
decrease the total titratable acidity and vitamin



C, and an increase of pIl during storage. The
anthocyanins content showed no variation in
treated cashew pseudofruits, Small reductions
in less polymerized polyphenolic fraction were
observed during the storage period. The caleium
chloride concentrations 0.5 and 2.0% slightly
increased tissue calcium concentration until the
15th storage day, and decreased , afterwards
until the end of the experiment.

181. FILGUEIRAS, HAC,, ALVES, RE and
MOSCA, JL. 1999. Cashew apple for fresh
consumption: research on harvest and post
harvest technologies in Brazil. Acta
Horticulturae 483: 135-160

Cashew apple losses are estimated to be
as high as 90%. 'The physiological aspects of
cashew apples that affect perishabilily are
discussed and handling techniques for
achieving an extension of postharvest lifc arc
outlined.

182. FILHO, M-De-SMS., LIMA. IR,
SOUZA, ACR and NETO, MAS. 1999. Effect
of bleaching, osmotic process, heat treatment
and storage vn ascorbic acid stability of
cashew apple processed by combined
methods. Ciencia-e-Tecnologia-de-Alimentos.
19: (2): 211-213. (Pesquisadores da Embrapa
Agroindustria Tropical - Rua Sara Mesquita,
2270, CEP 60511-110, Fortaleza, CE, Brazil.)

Cashew apples were processed by
combined methods. Major physical and
chemical changes were pH decrease, soluhle
solids and reducing sugars increase. Ascorbic
acid loss was 23.3% after bleaching, 31.7%
after one day osmosis, 35.5% after five day
osmosis, 69.0% after heat treatment and 87.3%
after 60 days storage at ambient temperature
(_28°C).

183. TOLTAN, II and LUDDERS. P. 1994.
Flowering and sex expression in cashew.
Angewandte Baranik Berichte 5: 203-207
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Floral characters were studied in 4
cashew cultivars in Northern Australia in 1992.
Flowering covered a period of nearly 4 manths.
Ullal-1 was the only cultivar with an carly and
short period of hermaphrodite flower
appearance, a desirable characler for producing
a relatively short fruiting phase, particularly
when [ruits are to be harvested mechanically.
Shading led to enhanced formation of
hermaphredite flowers, while exposure to sun
light resulted in a shift towards differentiation
of male flowers, indicating temperature effects
on sex ratio. The correlation between the
uwmber of hermaphrodite flowers and final fruit
sct was largely dependent on the genetic
composition of the examined sample and may
therefore not serve as a reliable criterion for
selection of high yielding genotypes.

184. FOLTAN., H and LUDDERS, P. 1995.

Flowering, fruit set, and genotype
compatibility in cashew. Angewandte Batanik

69(5/6): 215-220

Studies on flowering, fruiting and
genotype compatibility in seven cultivars were
carried out in Darwin, Australia, during July -
Oct. 1992 Sienificant differences between the
cultivars concerning flower numbers, initial
fruit sct, abscission ratc and the number of
malure fruits per panicle were observed. The
proportion of hermaphrodites averaged 14%
across all cultivars. Less than 419 of the perfect
flowers showed initial fruit set and only 1-18%
developed mature fruits. Maximum fruit set was
attained within the first 3-4 weeks of the fruiting
period. Fruits deriving from flowers opening
later were usually shed. A competitive
advantage of the [irst - lertilized and most
advanced fruits is suggested. The number of
hermaphredite flowers is not a reliable criterion
for selection of high vielding genotypes. Hand



pollination studies revealed no indications of
self incompatibility, although it may not be
absolutely excluded. Cultivars were mutually
compatible. Superior comhining ability as either
male or female parent was indicated in some
cultivars,

185. FORSBERG, L . 2000. Nutcracker
culture. An exploratory study of cashew
processing women in south-eastern
Tanzania. Minar Field Studies Internationaf
Office, Swedish University of Agriculiural
Sciences. No. 102, 56 pp (Swedish University
of Agricultural Seiences, International Office,
Box 7070, SE-750 07 Uppsala, Sweden.)

During recent years, small-scale cashew
processing has been taken on as an income-
generating activity by a number of people,
mainly women, in soulhi-eastern Tanzania. This
study attempted to reach for the women’s own
perspective on their situation as cashew
processors and get them to express their needs.
Emphasis is placed on the busincsses’
organisational features and the women’s
struggle to make their businesses income-
generating and compalible with their life and
obligations. The networks put in place by the
actors and the culture of the cashew processing
sector arc considered central to this exploration,
and the learning experience is emphasised as
an important part of the inquiry. The study is
based on the case study of four cashew
processing bhusinesses in south-castern
Tanzania. A participatory methodology guided
the field study that was conducted during July
1999, and the results presented stem from both
participatory excrcises and interviews. By
acknowledging the capacity of the cashew
processing women, it becomes clear that their
husinesses have a life reaching beyond present

development support. The entreprencurial spirit
that constitutes the foundation of some of the
businesses, proves that there is a demand-driven
development of cashew processing, although
initially sparked by external intervention and
still in need of support. The blend of external
and internal forces shaping the development of
the businesses are reflected in their complex
networks. To successfully manage their
businesses, the women rely on many different
sources for securing credits, technology, input,
and markets. The social capital must be well
maintained and the door is always open for the
support of development institutions.

186. FRAGOSO, HA. 1999, Macronutrient
removal by both cashew nut and apple of two
dwarf cashew clones. Revisia Brasileira De
Ciencia Do Solo 23(3): 603-608

The macronutrient removal by both
cashew nut and apple was evaluated in orchards
ol two dwarf clones in a field without irrigation
and fertilization on a red-yellow podzolic soil
in Ceara, Brazil from March 1994 to April 1995.
The CCP-76 and CCP-09 cashew clones did
not differ with regard to the macronutrient
quantities removed by the cashew nut and
cashew apple except for Ca. This macronutrient
was removed in greater quantity by the apples
of the CCP-76 clone. The order

macronutrient removal by the cashew nuts and

of

" the apples was N>K>Mg>P>8>Ca and

K>N>Mg>P>8>Ca, respectively.

187. FREIRE, IFCO and KOZAKIEWICZ,
7. Filamentous fungi, bacteria and ycasts
associated with cashew kernels in Brazil.
Revisia Ciencia Agronemica 2005 36(2):
249-254



During the past 10 years a study has been
conducted on the occurence of fungi. bacteria
and yeasts associated with cashew kernels in
Brazil. Over a 1000 samples from farmers and
retailers have been cxamined. This paper lists
the microorganisms isolated so far. A total of
79 fungal, 18 bacterial and 1 yeast species have
been confirmed. Members of Aspergilius and
Penicillium are dominant. Species potentially
toxigenic such as Alrernaria alternara,
Aspergillus clavatus, Aspergillus flavus,
Aspergillus parasiticus, Aspergillus ochraceus,
Aspergillus ustus, Penicillivin citvinium and P,
oxalicum were frequently iselated. Among the
bacteria, those of the genus Bacillus were
dominant. Pichia guillermondii was the only
yeast confirmed. Measures aiming te reduce
microbial contamination of kernels during
processing and ta improve hygienic conditions
in big plant as well as in small processing units
are discussed.

188. FREIRE, FCO., KOZAKIEWICZ, 7 and
PATERSON, RRM. 1999. Mycoflora and
mycotoxins of Brazilian cashew kernels.
Mycopathelogia. 145(2): 95-103 (Centro
Nacional de Pesquisa de Agroindustria Tropical,
(EMBRAPA/CNPAT), CEP 60.511-110,
Fortaleza, Ceara, Brazil.)

Kernel samples of common and dwarf
cashew nuts harvested in Brazil in 1996, were
highly contaminated with field and storage
fungi. In general, dwarf cashews were more
contaminated than common cashew nuts. 37
fungal species were identified; Aspergilius niger
was the dominant species isolated from dwar(
kernels. followed by A. flavus. Penicillium
brevicompactum and P. glabrum were the most
frequently isolated penicillia, with higher
contamination recorded from dwarf kernels.
Chaetomium globosum was recorded at a high

level. Nine specics were recorded from cashew
kernels for the first time. Multi-mycotoxin
analysis by TLC and HPLC were positive for
mycotoxins and other secondary metabolites
particularly from the infected samples. HPLC
was only carried out on dwarf cashews;
aflatoxins were not detected by quantitative
HPLE,

189. FREIRE, FCO. 2000. Mycoparasitism
of the cashew black mould agent by
Acremonium sp. Agrotropica 11(1): 23-30

The mycoparusitism ol & new species of
Acremonium on the cashew black mould agent
(Pilgeriella anccardii) was studied by light and
scanning electron microscopy. Before
penctration the micoparasite hyphae coiled
around the host hyphac, conidia, canidiophores
and ascomata. Penetration occurred directly
through the cell walls without appressorial
formation and no signs of indentation or
repturing were ever observed. Production of a
toxic substance, possibly an antibiotic, might
be involved in cell wall breakdown.

190. TFREIRE, FCO. 1996. Occurrence of
C.scoparium, Psplendens and Phytophthora
sp.associated with death of cashew seedlings.
Agrotropica 8(3): 69-72 (EMBRAPA, CNPAT,
60060-510, Fortaleza, Ceara,Brazil.).

Foot and root rot, leaf blight, yellowing
and wilt of cashew seedlings were detected in
nursery bags at the Agroindustrial Exptl Station
in Ceara State, Brazil. Afler isolation and
successlul pathogenicily tests, fungi were
identified as C. scoparium, P. splendens and
Phytophthora sp. This is the first record of these
fungi on cashew seedlings in Brazil. Better
drainage of nursery bags, combined with
suitable levels of irrigation and inspectians gave
good disease control. Metalaxyl was also
successfully used to contral Phytophthora.



191. FREITAS, BM and PAXTON, RJ. 1996.
The role of wind and insects in cashew
pollination in NE Brazil. Journal of
Agricultural Science 126(3): 319-326

The pollination requirements ol cashew,
an andromonoecious tree, were studied in NE,
Brazil, where cashew is indigenous. Bagging
and caging experiments, controlled hand
pollination and emasculation of [lowers showed
that the wind plays little role in cashew
pollination and that cashew is self- fertile,
although only peollen from the large stamen,
either male or hermaphrodite derived, can effect
pollination. Insects appear to be the major
pollinators of cashew, in agreement with the
pollination syndrome suggested by the
morphology of its flowers. Direct observation
of insects visiting flowers and counts of pollen
grains adhering to such insects suggest that the
honey bee, although a non native insect, is the
major pollinator of commercially grown in NE
Brazil.

192. FREITAS, BM. 1997. Changes with
time in the germinability of cashew pollen
grains found on different body areas of bees.
Revista Brasileira De Biologia 57(2): 289-
294 (Dcpartamento de Zootecnia-CCA,
Universidade Federal do Ceara, C.P.12168,
Campus do Pici, 60355-970,CLE.).

The percentage germination of cashew
pollen grains collected from (lowers was higher
(93.7) than percentage germination of pallen
grains collected from the frons,ventral
mesothorax and ventral metathorax of Apis
mellifera and Ceniris tarsata. Average
percentage germination of cashew pollen on the
bodies of A.mellifera and C.tarsafa af the ime
of capture of specimens was 50.0 and 50.3 and
6 h later it had decreased to 22.1 and 22.4. The
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results suggest that the germination potential
of pollen on the pollinator’s body is an
important component of its pollinating ability.

193. FREITAS. BM and PAXTON, RJ. 1998.
A comparison of two pollinators:the
introduced honey bee A.mellifera and
C.tarsata on cashew in North East Brazil
Journal of Applied Ecology 35(1): 109-121
(Deptde Zootecnia-CCA Universidade Federal
do Ceara,CP 12168.Campus do Pici,CEP
60355-970,CE Brazil.).

Aspects of the flowering biology of wild
cashew were studied in the north -east of
Brazil,where this species is endemic.
Comparison was made among two bee species.
Apis mellifera and Centris tarsata. in their
pollination of cashew flowers using a number
ol measures including single bee visits to
marked flowers. Cashew flowering is
protandrous within a day. Despite cashew’s
single ovule per flower, high nut set demands a
high rate of pollinator visitation during the peak
time of stigma receptivity. Provision of
additional bee pollination in commercial
orchards is recommended to obtain good nut
vields.

194. IRLEITAS, BM. 1997. Number and
distribution of cashew pollen grains on the
bodies of its pollinators, Apis mellifera and
C.tarsata. Journal of Apicultural Research
36(1): 15-22 (Departamento de Zootecnia-
CCA.Universidade Federal do Ceara,CP
12168.Campus do Pici.CEP 60355-970).

The number of distribution of cashew
pollen grains on the bodies ol A.mellifera and
Ceniris tarsata were sludied at a sile in NE
Brazil. There was a significant difference
between the number of pollen grains found on



the bodies of male (average 1805 pollan
grains)and female (2271) C.tarsata and
foraging honey bees (1241). Microscopical
studies of 9 parts of the bees bodics showed
that cashew pollen was unevenly distributed and
that it tended to remain on the body parts up on
which it was initially deposited. Areas of the
body which had greater densitics of cashew
pollen had touched cashew stigmas,

195. GARRUTI, DS., FRANCO, MRB and
SILVA, MAAP da. 2003 . Evaluation of
volatile flavour compounds tfrom cashew
apple juice by the Osme gas chromatography
- olfactometry technique. Proceedings af the
10th Weurman Flavour Research Symposium,
France . pp. 614-617. ISBN 2-7430-0639-0.

The headspace volatile components of
cashew apple from a commercial Brazilian
dwar( cultivar were separated by high resolution
gas chromatography and identified by GC- MS,
Five judges evaluated the GCeffluents using the
technique methyl 3-
metylbutanoate, ethyl 3- metylbutanoate,
metylbutanoate, ethyl butanoate, ethyl trans- 2-

Osme Esters

butancate and methyl 3-pentanoate were
important to the sweet, fruity, and cashew- like
aroma. Cis-3- hexenol, hexanal, and 2-methyl-
2-pentenal presented different green notes. The
olfactometric analysis revealed
chromatographic regions where sulfur- like
odours were perceived by the sensory panel.
The most intense unpleasant odour in cashew
apple was due to 2- metylbutanaoic acid, which
was described as very stinky.

196. GARRUTI, DS., COSTA, TSA.,
PADILIIA,VA., LIMA, MV and JALLS, KA.
2004, Evaluation of the peduncles of four
cashew genotypes. Proceedings of the
Interamerican Seciety for Tropical Iorticulture.
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47: 137-140 (Embrapa Agroindustria Tropical,
Fortaleza, CE, 60311-110, Brazil.)

Four commercial genotypes of cashew
apple [Anacardium occidenrale] (CCP0O9,
CCP76, CCP1001 and BRS189) plus the
microcarpum species [A. microcarpun] were
subjected to sensory and chemical evaluations.
Samples were discriminated by aroma intensity,
sweetness, cashew (lavour, softness, juiciness,
astringency, throat irritation, tannin, anacardic
acid, soluble solids and sugar contents, and pH.
Astringency and throat irritation correlated
posilively to tannin content and acid taste and
to each other. CCP76 showed high intensity of
sweel aroma, sweetness, softness, and juiciness.
CCPO9 apples were characterized by poor sweet
taste, low intensity of cashew flavour and low
juiciness. Microcarpum cashew apples were
very sweet but poor in aroma and juiciness.

197. GARRUTI, DS., OLIVEIRA, MEB.,
COSTA, TSA and JALES, KA. 2004. Effect
of cashew nut processing on the burning
sensation caused by anacardic acids.
Proceedings of the Interamerican Society Jor
Tropical Horiiculiure. 47. 141-142 (Embrapa
Agroindustiria Tropical, Fortuleza, CE, 60511-
110, Brazil.)

Cashew nut samples from either
mechanized and semi-mechanized shelling
processes were evaluated, in both natural and
roasted forms, for anacardic acid content and
sensory sensations in the mouth and throat. In
general, cashew nuts from semi-mechanized
process showed higher anacardic acid content
and burning sensation intensity. The roasting
procedure (in vegetable oil) resulted in a
reduction of anacardic acid level, corresponding
to a significant reduction in the burning
sensation intensity. Anacardic acid content
highly correlated with the attribute “burning
during chewing™.



198. GEETHA, K and REGUPATHY, A. 1999.
Harvest time residue of quinalphos 20 AF in/
on cashew [ruits and nuts. Pesticide Research
Journal 11(1): 63-67

In a field study of Tamil Nadu with
cashews, residue levels of quinalphos 20 AE,
applied 4 times at monthly intervals at 0.5, 0.2
or 0.1% were below detectable limits of (.05
and 0.01ppm in both the fruits and the nuts,
respectively, at harvest time.

199. GEMAS, V and BESSA, A, 20006 .
Influence of various carbohydrates in shoot
development in nodal culture of Guinean
cashew genotypes. Plant Cell, Tissue and
Organ Cufture 85(1): 103-108

The influence of various carbohydrates
in shoot development was studied in single
nodal culture of Guinean cashew genotypes.
Both apical and axillary nodal sections from
one and half- vear old stock plants of elite
selected cashew from Guinea- Bissau were used
as explants. Six types of carbohydrates were
tested separately at concentration of 83puM.
Sucrose, mallose and fruclose showed the best
performance and were additionally tested at
concentrations of 0.83 and 167puM in order to
evaluate the optimal concentrations that
promoles growth. These results indicated that
the inclusion of a carbohydrate source is
essential for shoot development. The
combination of maltose and fructose (each at
#3uM) promated hoth the highest percentage
of developed shoots and the highest shool length
when compared with the results obtained using
these 2 sugars separately. With this study, we
found a one-step carbohydrale combination that
allowed overcoming the low yield of well
developed shoots observed in the current
propagation sysicm in Guinean cashew
genotypes.
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200. GHOSH, DK., BANDOPADHYAY, AK
and SEN, SK. 1994. Respanse of Auxinic and
Non-Auxinic chemicals on rooting of
cashewnut air layers. Environment and
Fcology 12(1): 79-81 (Dept of
Horticulture. BCKV, Mohanpur-741 252, West
Bengal.)

Application of ascorbic acid at 1000 ppm
and ethrel at 1000 ppm recorded 100 % rooting
in cashewnut air layers. Ascorbic acid and ethrel
in general synergized the action of both IBA
and NAA in increasing first order roots in air
layers. However, ascorbic acid at 5000 ppm
antagonized root promoting action of NAA.

201. GHOSH, SN. 1999, Effect of rain-water
harvesting on nut yield of cashew. Journal of
Plantation Crops, 27 (3): 225-229 (Regional
Rescarch Station, Bidhan Chandra Krishi
Viswavidyalaya, Jhargram - 721 507, West
Bengal, India.)

The efficacy of constructing different
types of water harvesting pits and trenches
around cashew trees was investigated at
Thargram in 1994-97. Average nut yields over
the 3 years were highest (3.7 kg/tree) with a
circular trench 4 feet from the trunk with a width
of 9 inches and a depth of © inches which was
mulched with dry cashew leaves,

202. GHOSH, SN, CHATTOPADIIYAY, N
and HORE, TK. 2000, Effect of plant spacing
on yield of cashew. Recenr Advances in
Plantation Crops Research 13: 157-159
(Proceedings of PLACROSYM - XTII, 1998.)

An experiment was carried oul in the red
laterite tract of West Bengal to study the effect
of different plant spacings viz; 5x5m, 6x6m,
8x8m, 10x10m. 6x6x6m, 8x8x8m, 10x10x10m
and 10x5m on yield of cashew cv. Red Hazari.
The highest yield was recorded from the plants



spaced at 8x8m throughout the period of
investigation followed by [0x5m rectangular
planting. The unit arca yicld had markedly
increased with the increase in plant density and
it was highest at a plant density of 400 plants/
ha (5x5m) followed by 32| plants/ha (6x6x6m)
and minimum at 100 plants/ha (10x10m).

203. GHOSII, SN. 1995, Studies on effect of
watering during flowering and fruiting on
vield of cashew. The Cashew 9(3): 5-8

The trial included 30 litres of watering
al intervals of’ 10,20, 30, 40, 50 and 60 days
during the period from 3 1st January to 31st
March. Watering at 50 days interval gave
highest fruit set and its retention which
consequently resulted 3935.6 per cent (Av. of 2
years) more yield as compared to control.
Shelling percentage was improved to some
extent due to watering and application of water
at 50 days interval showed better result.

204. GHOSH, SN. 1998. Effect of foliar
feeding of different commercial products of
hormone and micro-nutrient on nut yield,
Environment & Ecology 16(4): 962-963
(Regional Research Station, BCKV, Jhargram-
721 507.).

Seedling of cashew cv. Red Hazari were
planted at the RRS at JThargram, West Bengal
in 1981. In a study conducted in 1993-94, 3
growth regulator products, Miraculan, Planofix
(NAA) and Vipul and 4 micronulrient products
(Arogen, Multiplex, Plantaid and Tracel) were
spraved during panicle emergence and at fruit
sel. Ol the difTerent commercial growth regulator
products, Planofix applicd in water at 0.22Zml/
litre significantly improved the nut yicld (by
70.7in 1993 and 83.9in 1994) compared with
the control. Multiplex (at 7.50ml/litre) also
improved nut production in both years.
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205, GIRIDHAR-PRABIIU. 1998. Cashewnuts -
is India’s global leadership sustainable?
National seminar on cashew, Goa, India,
May 1998, The Cashew. 12: (3): 169-184.
(Achal Industries, Mangalore, India. )

India’s position as a leading supplier of
cashews in the world market is outlined, and
the paper considers whether this position is
sustainable. Projections of Indian and global
supply for the pertod 1999-2010 suggest that
India’s position will be maintained. The major
competitive threat would be Vietnam. Brazil is
reported to be stable in production and any
buoyancy in production or exports is not
expected. Some of the problems faced by the
industry in India are listed. It is concluded that
there is a need to tackle several areas including:
exporl marketing; overcoming fiscal and
infrastructural  problems; processing
innovation; research and development on the
needs of manufacturers: and grower education,

206. GODON, P and NGUY EN-GIA-QUOC.
1997, Systems of intercropping rubber und
cashew. Agriculture-er-Developpement. No.
15, 169-174 (CIRAD-CA, 34032 Montpellier
Cedex [, France.)

The political and economic background
to land utilization and agricultural development
in Vietnam is outlined and recent expansion of
tree crops and intercropped systems is
described. On the basis of trials on acid soils at
3 basaltic hill and plateau sites in 1991-94,
recommendations are made for improvement
of yields of intercropped maize, rice and
leguminous crops grown hetween established
rubber trees. Application of lime (o counteract
Al toxicity significantly increased crop yields
but application of 2 t thermophosphate/ha to
corrcet Al toxicity and also supply P, Ca and



Mg was even more cifective. Various types of
cultivation were compared: on the undegraded
red soil of the plateau, chisel cultivation gave
good results, whereas on degraded slopes, direct
drilling allowed cfficient utilization of fertilizers
by rice crops grown without irrigation.
Optimum management systems arc proposcd
for successful cultivation of rubber, cashew and
colfee with a suilable balance between cash and
food crops to achieve a stable system of
agriculture in these high basallic regions of
Vietnam.

207. GODSE, 8K, BHOLE, SR and MUNJ,
AY. 2003. Chemieal control of mealy bugs of
cashew. The Cashew 17(2): 15-17

In recent past mealy bug is observed to
be destructive in many cashew orchards from
Konkan region and Goa. To control the menace
ol mealy bugs, this paper recommends the
following pesticides. methyl parathion (0.05%),
lambda cyhalothrin (0.005%), chlorpyriphos
(0.05%), DDVP (0.05%), monocrotophos
(0.05%) and profenphos (0.05%).

208. GODSE, SK and BHOLE, SR. 2003.
Management of tea mosquito bug, infesting
cashew with some newer pesticides. The
Cashew 17(1): 15-18

The experiment was conducted during
1998-99 to 2000-01 at Regional Fruit Research
Station, Vengurla, Dist., Sindhudurg (M.S). The
efficacy of insecticides viz; chlorpyriphos
(0.05%), triazophos (0.01%) and profenophos
(0.05%) werc studicd against cashew tea
mosquilo  bug in comparison  with
recommended spray schedule. The pooled
results of three years showed that the pesticide
triazophos (0.01%) and profenophos (0.05%)

were observed Lo be equally effective to that of
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spray schedule. However, pesticide
profenophos was equal in cost wise with

recommended spray schedule.

209. GODSE, SK., BIIOLL, SR and PATIL,
BBP. 2005. Population fluctuation studics of
tea mosquite on cashew and its relation with
weather parameters. Journal of
Agrometeorology 7(1): 107-109

"T'he population dynamics of H. antonii
on cashew (cv. Vengurla-1) was studied in
Konkan, Maharashtra, India from 1982-83 to
1985-86. Inlestation was observed cvery
fortnight on trees that were unsprayed
throughout the experimental period. The
outbreak of /1. antonii was observed on sporadic
vegatative [lush in June-July 1982- 83 and
1983-84. The major oulbreak was observed in
Navember, coinciding with the emergence of
panicles, reaching the peak in December. The
minimum temperature was negatively
correlated with pest incidence. The build- up
of pest population commenced with the
emergence of new flush during October after
the cessation of monsoon shower. The pest
remained in the field until January. Thus, it was
suggested that spraying should be scheduled
during October- November, coinciding with the
emergence of new flush, flowering and fruit set.

210, GODSE, SK. 2002 . An annotated list of
pests infesting cashew in Konkan region of
Maharashtra. The Cashew 16(3): 15-20

This paper listed the various pests
infesting cashew in the Konkan region and its
predatars far natural control.

211, GODSL, SK., BHOLE, SR and MUNIJ,
AY. 2002. Rational use of pesticides in
management of cashew tea mosquito bug
infesting cashew. The Cashew 16(2): 43-45



Three spray schedule is cssentially
required for effective control of tea mosquito
bug on cashew. Monocrotophos (0.5%) or
Phasalone (0.7%) were abserved as cqually
effective pesticides for controling TMB. The
flowering and fruit initiation stages of crop
growth are most critical in tea mosquito
management.

212. GOGATEL, SS and NADGAUDA, RS.
2003.
embryogenesis from immature zygotic

cmbryo of cashew nut. Scientia Horticulturae
97(1): 75-82

Direct induction of somatic

Direct somatic embryogenesis was
induced in precaciously germinated immature
zygolic embryos (IZEs) of cashew nut. The
IZEs were cultured on semisolid MS basal
medium with 0.5% activated charcoal and
incubated in dark. After 4-5 weeks, somalic
embryos were induced directly from the radical
tip of IZEs on medium with 2,4-
dichlorophenoxyacetic acid (2,4-D)
(SUM)+BAP (SuM)+ GA3 (3uM) with 10%
frequency of embryogenic response, which was
9% when 2,4-D (3uM) was used alone or with
Kinetin (5pM). The somatic embryos were
transferred to medium with ABA (20uM) and
maltose (3%) tor further maturation and ,
studies are being carried out for conversion of
somatic embryos in (o plantlets, A histological
study of somatic embryo development was
carried oul where il was seen that the somaltic
embryos arose [rom the outermost cell layer of
radical tip.

213. GOVINDAN, M; SALAM, MA and
JAYAPRAKASH NAIK, H. 2002. Aerial
microbial lead in cashew garden and their
role in inflorescence blight and fruit rot. The
Cashew 16(4): 13-18

Acrial fungal load in cashew plantation
ranged from 22.5- 36.08 colonies per Petri plate
during Lhe llowering and [ruil phase of cashew.
The pathogenic fungi consistently ohserved in
the cashew plantantions of Kasaragod district
are Botryodiplodia, Colletorichum and
Aspergillus. Of these, Borryodiplodia was found
to be dominant species. About 50% of the
fungal flora of the cashew plantation are
Botryodiplodia. Sample survey of diseased
plantations revealed that about 84.6% of the
samples affected with fruit rot and inflorescence
blight is associated with the pathogen
Borryodiplodia.

214, GRUNDON, NI. 1999, Cashew nuts in north
Queensland respond to phosphorus and sulfur
fertilizers. Betier Crops infernational 13(2): 22-24

In a 3 year field trial begun in 1996 on 4
year old grafted cashew trees, 5 rates each of
P.K and S fertilizers were applied. All the P was
applied in March, June and September. The
rates were increased each year to accommodate
tree growth. Applying P at upto 288g/tree
annually and S up Lo 176g/lree annually
increased the marketable vield of cashew nuts
in shells. K application had no significant effect
on vield. Applying P and S fertilizers at the
recommended rates could lead to increased
incomes of between $260 and $720sha annually.
The high P rates recommended increased PP

accumulation in the surface soil horizon.

215, GUNJATLE, RT. 1997, Cashew plantation
management: problems, perspective and
approach. The Cashew 11(2): 15-19 (Regional
Fruit Research Station, Vengurla, India.).

Present production and future

preductivity of cashew plantations in India arc
discussed under the following headings:



potential, constraints, cultivars, planting
material, in siiu gralling, age ol graflls al
planting, disturbance of root systems, time of
planting, removal of rootstock suckers, gap
filling, spacing, irrigation, manuring, training

and pruning and plant protection.

216. GUPTA, CR. 1999 . Intercropping in
cushew orchard under rainfed condition - a
model for Bastar plateau zone of Madhya
Pradesh. The Cashew 13(2): 18-22

An inlercropping system (cashew
orchard with vegetables, pulses and oil seed
under rainfed conditions) is under long lerm
evaluation at Jagdalpur to determine the most
suitable intercrop for obtaining maximum
returns per unit area in the Bastar plateau zone.
Cowpeas, bush-type-IFrench beans, cluster
beans, rice beans, urd beans, moong beans,
soyabeans and groundnuts were grown in a 3
year old cashew orchard. Gross and net returns
per ha. warked out for different models for the
years 1993-94 and 94-95 showed that all the
intercrops recorded higher net returns than the
sole crop of cashew.

217, GUDPTA, S and PRASANT, DS. 2004.
Marketing and processing of cashewnutin Goa
stale: an cconomic analysis. Agriculiural
Marketing. 47(1); 20-29 (Department of
Agricultural & Natural Resource Economics,
College of Agriculture, Indira Gandhi Agricultural
University, Raipur - 492 005 (CG), India.)

Based on data collected from 435 cashew
grawcers, 39 traders, and 8 processing units in
Goa, India, this paper (i) examines the month-
wise and category-wise sales and prices of
cashew nuts in the state: (ii) identifies the
marketing channels, their market share, and the
price spreads; (11D delermines the markeling
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costs incurred by producers; (iv) works out the
costs, returns and profitability of processing;
and (v) identifies the constraints in production
and markeling. Policy implications are then
drawn up to improve the production, marketing
and processing of cashew nuts in Goa.

218, HALDANKAR, PM, CHAVAN, VG and
SAPKAL, BB. 2004. Strategies and
constraints for cashew production in
Maharashtra. The Cashew 18(2): 13-15

Cashew is an important commercial crop
of the Kankan region of Maharashtra, India,
This paper describes the Konkan region and the
status of cashew development in Maharashtra.
The achicvements of research on cashew nuts
in Maharashtra are briefly discussed, focusing
an varietal improvemenl through selection and
hybridaization, propagation techniques, and
plant protection from tea maosquito, flower
thrips, and stem and root borer. A list of
constraints i cashew production is given, as
well as future prospects and developmental
strategies.

219. HALDANKAR,PM., DESHPANDE,SB
and PATIL, BP. 2004. Association of
heterostyly with fruitset and nut size in
18(3): 13-18
(Regional I'ruit Research Station Vengurle - 416
516, Sindhudurg Dist-(M.S.), India.)

cashewnut., The Cashew

An experiment was conducted in
Maharashtira, India. during the 2001/02
cropping season, to study the extent af
heterostyly and its agsocialion with [ruit sel and
nut size in 29 cashew cultivars. The dimensions
of heterostyly varicd from cultivar to cultivar,
The difference between style and filament
length of hermaphrodite flowers had strang
negative associations with fruit set. The



heterostyly parameters play negligible roles for
nut size in cashew. The regression equations
confirmed the significant roles of differences
in style and filament length with fruit set. The
elfect was more pronounced in bold nul types
comparad to small and medium nut types.

220. HALDANKAR, PM., DESHPANDE,
SB., CHAVAN,VG and RAQ, EVVB . 2003.
Weather associated yield variahility in
cashewnut. Journal of Agrometeorology. 5(2):
73-76 (Regional Fruit Research Station,
Vengurle - 416 516, India.)

The effect of weather components an
vear to year yield variation in cashew cw.
Vebgurla-1 during 1991-2001 was studied in
Sindhudurg, Maharashtra, India. The maximum
temperature, humidity and rainfall jointly
proved to be the major determinants of yield
whereas, the relative humidity alone showed
significant positive association with yield. The
relative humidity during pre-flowering period
was the key factor in explaining the yield

variation in this cultivar., o

221. HARRIES, HC., KUSOLWA_PM .
MILLANZI, KJ. and MASAWE, PAL. 1997, A
cashew hreeding programme for Tanzania.
Proceedings of International Cashew and
Coconur Conference, Dar Es Salaam, Tanzania.
pp. 128-133

At Naliendele ARI, a breeding
pragramme to generate new cashew clones
started in 1996 and is expected to continue for
the foreseeable future. Crosses are planted
annually and made using standard sced parents
in a crossing garden where 102 selected clones
are available, The pallen parents are individual
trees, from both Tanzanian and overseas
accessions,selected from the trails planted at
Naliendele. The first round of crossing,
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appraisal and selection will take up to 9 years
to complete. Thereafter, new material should
become available for release every year.

222, HARRIS,CV., PANDIAN, IRS and
THANGAVELL], §. 1994, Pre treatment of
cashew seeds lo improve germination. South
Indian Harticufrure. 42(2): 121-122 (TNALU,
RRS, Vridhachalam, Tamil Nadu.).

Cashew seeds when kept in moist
gunnies for 7 days or treated with Sodiam
hydroxide 10 or Gibberelic acid 100ppm
recorded significantly high rate of germination
and scedling growth, It is likely that these
treatments removed the waxy layer of the
pericarp thereby facilitating germination and
seedling growth.

223. HEGDE. M., MOHANDAS, SS and
KUMAR, DP. 2000, Studies on shoot tip
cultures of cashew. Recent Advances in
Plantation Crops Research 13: 41-44
(Proceedings of PLACROSYM - XIII, 1998.)

Exudation of phenolic substances from
shoot tip explants was least (0.604mg Catechol/
100 g medium) on MS medium supplemented
with 20% (v/v) coconut water. The best growth
and multiple shoot induction [rom shoot Lips of
seedling plants was achieved on MS medium
supplemented with coconut water and BAP two
to 4 mg / litre whereas direct rooting of shoot
lip explants (64.7%) from in vitre derived
shoots was ohtained on B5S medium with NAA
Smg/litre,

224. HEGDE, M and KULASEKARAN, M.
1994, Studies of elimination of phenolic
exudation and callus culture in cashewnut.
Proceedings of the X1 Symposium on Planration
Crops. P.369-376. 1SR, Calicut, Kerala.



The whole process of preparation of
different explants and culturing under low
temperature conditions reduced the incidence
of media browning in cashew. Further,
exudation and blackening of explants and media
were considerably reduced by adding activaled
charcoal (50mg/l) + ascorbic acid (150mg/l) +
calcium pantothenate (200mg/l) into the culture
media. Optimum callusing was obtained in
different explants on Lin and Staba medium in
the presence of 3-4mg/1 2,4-D. None of the calli
obtained from different tissues responded in
regeneration medium,

225. HEGDE, MV. 1999. Evaluation of
cashew nut cultivars under rainfed
conditions of Northern Karnataka, Annals

of Biolegy (Ludhiana) 15(2): 263-265

An investigation was carried out during
1995-97 at the ARS, Kanabargi to study the
growth pattern, lruiling behaviour and yield of
eight introduced cashew nut cultivars.
Genotypes under study varied significantly with
respect to canopy spread, tree volume and leaf
area per shoot. The highest fruit set percentage
was recorded in Ullal 2 (11.62%)and the
minimum percentage was obtained in Vengurla
3. Vengurla 4 exhibited the highest percentage
(47.81%), while Vengurla | showed the lowest
percentage of fruit retention.

226. HEGDE, MV. and HEGDE, RV. 2000.
Flowering behaviour and sex ratio in cashew
cultivars under transitional tract of
Karnataka. The Cashew 14(1): 35-38

Studies were carried out on duration of
flowering, number and percentage of staminate
and perfect flowers and scx ratio of cight
cashew cultivars during 1996-97 at ARS,
Kanabargi. The study indicated that the duration
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of tlowering varied from 96.93 to 142,73 days
among different cultivars. Vengurla - 3
produced highest number and percentage of
perfect [lowers and the same cultivar recorded
the lowest percentage of staminate flowers. The
sex ratio ranged between 0.73 and 0.07,
Vengurla - 3 recorded the maximum (0).73) and

minimum was obscrved in Ullal-2 (0.07).

227, HIDELLAGE, V. 1999, Quality defects
in manually processed cashew: incidents,
origins and recommendations. Tropical
Agricultural Research 11: 61-73

A high incidence of quality defects was
ohserved in cashew kernels at the point of
export in Sri Lanka, Cashew processingis done
in 2 phases: cottage based initial processing
involving shelling and peeling, and a second
phase of drying and grading at collection
centres. As processing proceeds from initial to
[inal stages, kernels with brown palches
imcreased from 6 to 8%. scratched or scraped
kernels from 7 to 12% and the colour changed
from pale ivory to yellow with score of hedonic
scale rising from 0 to 8. Rejects at export stage
were 40% with the balance showing 3% brown
pittches, 4% scraped kernels and colour score
of 6. Such cashews do not mect specifications
of grade 1 cashew kernels.

228. IIOLANDA NETO, JPde., FREITAS, BM
and BUENO, DM. 2002, Low seed/nut
effects of self-
incompaltibility and honey bee foraging

productivity in cashew :

behaviour Journal of Haorticultural Science &
Biotechnology 77 (2): 226-231

T'he roles of self-versus cross pollination
and honcy bee foraging behaviour in low nut
yicld of cashew were studied in NE, Brazil in
1997 and 1998. It was shown that both self and



cross pollination can sel fruits in cashew, but
most of the fruits originating from sclf
pollination are shed 9-15 days after pollination.
Honey bees display foraging behaviour in
cashew orchards conducive to cross pollination
but in plantations originating from clonal
material they failed to increase fruit yicld
despite cashew’s dependence on insect
pollination. It is concluded that cashew has a
mechanism of selective abortion through which
it discards self-pollinated fruits and that honey
bees can contribule o inercased [ruit yield only
when cashew trees of genetically diverse arigin
are found in the same orchard,

229, HORE, JK and SEN, SK. 1999.
Extension of storage life of cashew nut sceds,
Advances in Horticullure & Forestry 6: 45-48

After sun-curing, cashew seeds were
stored in polyethylene bags for | month and
then treated with GA, (200 or 400ppm) thiourea
(5000 or 10000ppm), K HPO, (2500 or
3000ppm), malcic hydrazide (500 or
1000ppm), Ethrel (500 or 1000ppm), NaH PO,
2H,0 (500 or 1000ppm)in darkness for 24 h in
June 1984. Treated sceds were dried back to
the original weight and stored in polyethylene
bags at room temperature. A further set of seeds
was stored in a closed polyethylene bag at 10°C,
"The highest germination per centages in the first
(1 month after treatment) and second sowing
(6 month after treatment) were observed in
seeds treated with K, HPO, at 5000ppm (94.5%)
and those stored at 10°C (69.8%), respectively.
Control seeds showed germination per centages
of 68.2 and 32.7% after | and 6 months,
respectively. NaH,PO, 2H O (1000ppm) and
GA3 (400ppm) were also cffective for retention
of seed viability. Seedling fresh weight, height,
root length and leaf number were highest with

GA3 at 400, NaH,PO, 2H,O at 500 or
1000ppm, or K,H,O, at 5000ppm.

230. HUBALL K. 2004. Status of cashew in
India in relation to North Eastern States. In:
Horticulture for susiainable income and
environmental protection, Vol. I1. 2006, Edited
by VB. Singh., YY. Kikon and CS. Maiti. p.
591- 598.

Govt. of India has provided revolving
fund assistance to establish Regional Nurseries
of Cashew for the generation of planting
materials in the States of Assam, Tripura,
Meghalaya, Nagaland and Manipur during the
Ninth Plan period which have hecome source
of generating planting  materials,
Comprehensive package for the application of
nutrition, pest management and other
horticultural management practices are
available. Therefore, there is a nced for their
transfer to the field by the way of development
programmes, which is being done by the
traditional States.

231, HUBBALLI, VN. 1999. Whither the
Indian cashew? Indian cashew production
to cross half a million mark. The Cashew
[3(4): 2-5

A brief overview of cashew production
in India is presented. The expected production
in 2000 is 570,000 tonnes of raw nuts. India is
expected to reduce the import of raw nuts for
re-exporl, from 50% to 30% in the year
2000.The biggest obstacle to increasing
production is the large arca of eld unproductive
Some 34% of old orchards
contributed only 14% of the total production.
Paor management ofl stale-owned orchards
and their slow replacement with young
orchards is also delaying the increase in

orchards.

home production.



232. HUONG, NL.,
TAN,TTM. 19906,
formaldehyde resins: Thermal analysis
and characterization. Angewandre
Makromolekulare Chemie 243: 77-85

NIEU, NH.
Cardanol-phenaol-

and

Phenolic resing based on phenol and
cardanol. a natural alkyl phenol from CNSIL.
were synthesized , and their thermal and
chemical resistances as well as their mechanical
properties were determined, The results show
that the addition of certain amounts of cardanol
to phenol distinctly improves the chemical
resistance and some mechanical properties such
as lensile, flexural and lzod impact strengths
of the resins. At the same time,the high thermal
stability of purc phenol-formaldehyde resins
still remains in the temperature range of high
relevance.

~233. INGLE, ST., MORE, MR and
NARVANKAR, DS. 2005, Management of
irrigation to cashew plantation through drip
ircigation. Drainage and [rrigation water
management, 165-169 (College of Agril.
Engineering and Technology, Dr. Balasaheb
Sawant Kankan Krishi Vidyapeeth Dapoli- 415
712, Dist Ratnagiri (Maharashtra), India. )

A field experiment was conductled at the
College of Agriculture Engineering and
Technology, Dapoli, Maharashtra, India, to
study effect of different depths of irrigation
through drip irrigation on growth parameters
of cashew. The experiment was laid in random
block design with five treatments and four
replications, viz,, T1=80% of total waler
T2=90%
requirement, T3=100% of tatal water

requirement, of total water

requirement, T4=110% of total warter
requirement, Ti=control (by check basin

irrigation). Estimated value of EU [emission
uniformity coellicient] was 89.49% [or Lhe
entire system, The study revealed that plant
height was superior in treatment 12 (40.77 cm)
followed by other treatments T3 (38.72 cm),
T4 (38.64 cm), T (38.07 cm), TS (35.73 cm).
The other growth parameters such as girth of
plant, number of lcaves, N-S spread of the plant,
E-W spread of the plants showed superiority
for the treatment T2 over the rest of the
treatments.

234, JACOR, B. 1999, Organic production
of cashew. Cashew Bullelin 37(5): 3-3
(Managing Director, SYNERGY SYSTEMS,
GCDA Complex, Maraine Drive, Cochin-682
003.).

The Organic Industry is now growing at
an impressive rate of 25% annually. It can offer
solutions Lo Lhe most pressing problems of
agriculture in the world, Organic production of
cashew offers immensea potential. Countries in
Asia and Africa would be able to derive
considerable benefit by moving over to organic
production al cashew in view of the growing
global demand for organic products.

235. JACOB, TK., VEENAKUMARI, K and
BHUMANNAVAR, BS. 2004, Insect pests of
cashew in the Andaman Tslands. The Cashew
[8(4): 25-28 (Central Agricultural Research
Institute, Port Blair, Andaman, India.)

Thirty-seven insects were recorded as
pests of cashew in Sipighat, Andaman and
Nicobar [slands, India, during a survey
conducted [rom November [987 to December
1992, Twenty-six are reported for the first time
o cashew, and 13 were pests of other host
plants in the area. Awlonogria sp., Citripesiis
eirraphera, Drymophoetus multicosiaius,
Lgropa sp.. Hyperaxis quadraticolilis and
Neculla sp. were recorded as major pests.



236. JAYALEKSHMY, VG. and SALAM,
MA. 2002. Cost of establishment of a cashew
apple processing unit and production cost of
cashew apple syrup. The Cashew 16(2): 29-
33 (Cashew Research Station, KAU,
Madakkathara, Kerala.).

Information required for establishing a
cashew apple processing unit with a processing
capacity of half a tone per day is presented in
this paper. The infrastructure requirement of a
cashew apple processing unit and the
technology for the production of cashew apple
syrup are presented. The economics of the
production of cashew apple syrup are also
discussed. The data presented in this paper is
based on the experience gained in the pilot plant
cstablished at CRS, Madakkathara.

237, JAYALEKSHMY, VG and JOHN, PS.
2005 . Pollination studies in cashew. The
Cashew 19(1):.20-27

The effects of pollen parent and parent
compatibility on fruit set and retention were
studied in Madakkathara, Kerala, India, during
2002-03. Hundred paollinations each in 15
selected female parents with 4 pollen parents
with a total of 60 cross combinations revealed
no incompatibility in any of the cross
combinalions atlempled. Sulabha x Vengurla -
5 and Dhana x Anakkayam - [ recorded 89 and
08% initial fruit set, respectively, Hand
pollination resulted in an overall average of
20.9% initial fruit set against 4-6% in natural
pollination under humid tropical conditions of
Kerala. The cultivars were mutually
compatible. Superior combining ability as either
male or female parent was indicated in some
cultivars,

238. JAYAPRAKASH NAIK, B,
MURALEEDHARAN, I’ and LATHA, P. 1897,

04

Growth and quality analysis of different
genotypes of cashew in Northern Kerala, The
Cashew |1(4): 31-30

An cxperiment was conducted Lo study
the growth performance and physio-chemical
qualities of apple of 14 genotypes of cashew.
The genotypes significantly difTered for various
biometrical characters. The hybrid H-1600
recorded the highest nut yield followed by
MDK- 1. The juice recovery of apple was
maximum in the hybrid H 3-17. while the juice
yield per tree was maximum in the hybrid I1-
1600. However, the apples of MDE-1 were
found to be superior in quality for the
preparation of juice products. The spread of
branches, height and collar girth were found to
be significantly correlated with nut yield. The
superiority of the vegetative grawth characters
has not always resulted in high yield.

239. JISHA, KG., REKITARAVINDRAN and
PADMA NAMBISAN . 1998, Changes in
protein, carhohydrate and lipid content of
cashew kernels during storage under 2
humidity conditions (ndian Cashew Journal

25(2); 11-13

Cashew kernels were stored at 20 or 80%
RH for up to 40 days, and changes in
organoleptic characteristics, and protein, lipid,
carbohydrate and oil contents were determined.
Changes in protein, lipid, carbohydrate and vil
contents were significantly affected by RH
during storage. with all parameters measurcd
decreasing faster during storage at the higher
RH. Oxidation of fats was thought to contribute
o the deterioration of kernels (induction of
browning and rancidity).

240. JOIIN, KC. 2002. Cashew: cashing in
on exports. Economic and Political Weekly
F7(32): 3324-3325



This paper presents an overview of
cashew cultivation on India, as well as the
country’s exports of cashew kernels, and
imports of raw cashews, India is the world’s
largest producer of cashews, but it does not
produce sufficient quantitics of raw cashews
required for export and has to resort to imports.
It is suggested that India has to fully utilize and
expand its cashew production potential if it is
Lo keep pace with growing global demand and
stay ahead of the rapidly emerging competition
in this commodity.

241. JOSHI, MS . 2005 . Leaf blight of cashew
incited by Pestalotia heterecornis Guha.
Indian Phytopathology. 58(2): 252 (Department
of Plant Pathology, Dr. B.S.Konkan Krishi
Vidyapeeth, Dapoli 415 712, India. )

Cashews were observed to exhibit
minute irregular necrotic patches of brick red
colour at the leal margins which enlarged,
turned grey-silver in colour and covered the
major portion of the leat lamina during the rainy
season (August to September 2000) in Dapali,
Maharashtra, India. Pestalotia heterocoriis was
isolated in pure form on potato dextrose agar.
Upon conducting pathogenicity tests, the fungus
was reisalated from the inoculated leaves. The
identity of the pathogen was confirmed from
ITCC (No. 49458.01). 'L'his is thought to be the
first reporl of Pestalotia heteracornis on cashew
from India.

242, JOY, M., JACORB. J and SMITHA, KP.
2002. Preliminary investigations on the anti-
fungal properties of cashew. PLACROSYM -
XV: 547-550

A preliminary study was undertaken to
assess the influence of cashew leaf, fruit and
shell extracts on the growth of certain

polypathogenic fungi commonly found to infect
crops in the homesteads of Kerala. The extracts
at 5,15,25 and 50% (w/v) were tested on various
polvpathogenic [ungi like Phyrophthora
palmiovora, Alternaria solani, Fusarium
oxysporum cle. Cashew shell extract was found
to have a tremendous effect in suppressing the
erowth of all the fungi especially Phytephthora
palimiovora in which an inhibilion o the extent
of 70% was observed. The results highlight the
immensc possibility of using cashew shell
extract as potential antifungal botanical which
could form a vital component in eco-friendly
and sustainable disease management practices.

243. KABONGL, PMD., SHH0O0O.J A E and
KIKOKA, LP. 1997. The cashew nut industry
in Tanzania- status report. Proceedings of
International Cashew and Caconut Conference,
Dar Es Salaam, Tanzania. pp. 7-9

The cashewnul is the chief cash crop of
the Coastal belt of Tanzania except Tanga and
Morogoro regions. It is grown in mixed stands
with coconuts and a variety of food crops by
mainly smallholders, estimated at 300,000
larmer families, on some 400,000 ha.with about
40 million trees. Large scale cashewnut
plantations tatal ta about 4000 ha.some of
which have been abandoned. The cashewnut
industry is hampered by poor processing
facilities, narrow markel channels, agro-
ecological conditions, pests and diseases.

244. KADAM, SG., NAWALE, RN and
KHANDEKAR, RG. 1995. Effects of scion
storage media and duration on success of in-
situ soltwood grafting in cashew. The Cashew
9(1): 21-25

The studies regarding storage of scion
budsticks in different media and for different



storage periods and their effects on success of
in-sifu softwood grafting in cashew with
Vengurla-4 variety were carried out during the
first fortnight of September 1990 under warm
and humid climatic conditions of the Konkan
region. Among 4 storage media and control
lreatments tried, polythene bag and moist
sphagnum moss media recorded higher
percentage of grafting success than the moist
newspaper, wax coating and control treatments.
The scion budsticks stored in polythene bag
recorded 63 1o 80 percent success followed by
moist sphagnum moss treatment which
recorded 65 to 75% grafting success for 1 to 7
days period of storage and these media were
found to be suitable for storing the scion
budsticks of cashcw for longer periods.

245. KADAM, SG., NAWALE, R N and
NADKARNI HR. 1996. In-sifu softwood grafting
in cashew: effect of size and maturity of scion
sticks, var. Vengurla-4 . The Cashew 10(1): 18-21

The studies revealed that the in-situ
softwond grafting is a successful method of
clonal propagation in cashew and could be used
for achicving large scale multiplication of high
vielding plantations of improved cashew
varictics. The pereentage of graft success was
maximum with the budsticks of 120 days age
which was at par with the budsticks of 150 days
age. The age of budsticks as well as size
influenced the graft success significantly.
Highest percentage of gratting success was
obtained with the scion sticks of 12.5 cm length
fallowed by scion sticks of 10.0 em length, The
growth of the successtul in-situ grafts was also
vigorous and encouraging.

246, KADAM, SG and NAWALE, RN. 1995
Studies on in-situ softwood grafting in
cashew. The Cashew 9(2); 8-11
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The studies revealed that the in-siru
softwood grafting is a successful method of
¢lonal propagation of cashew and could be used
for achieving large scale multiplication of high
viclding plantations of improved varictics in
cashew growing regions. /n-situ softwood
arafting is an easy, rapid and simple method,
The higher grafting success of 73.33 1o 83.33
percent and also survival of the grafts were
obtaincd between the period from 15th July to
15th September; the month of rainy season.

247. KADAM, 5G., NAWALE, RN and
NADKARNI, HR. 1996. Effects of prior
defoliation of budsticks and leal retention on
rootstocks of in-situ softwood graft. The
Cashew 10(4): 29-33 (Dcpt of Horticulture,
KKV.Dapoli(M.5),India.)

The effect of complete defoliation of
budsticks and partial defoliation of rootstocks
on the successful grafting of 4 to 5 month old
shoots of cashew cv. Vengurla 4 on Vengurla-|
rootstocks were invesligated al Dapoli during
1990-91. Defoliation of budsticks promoted
successful grafting;the best grafting success
(61.25) was obtained from budsticks defoliated
8 days before grafting. Defoliation of rootstocks
did not significantly influence percentage
grafting success, but did promote scion growth
particularly when 3 or 4 pairs of leaves were
left on the rootstock.

248. KANNAN, § and SUSHEELA, T. 2002,
Increasing the storage life of eashew apple,
Cashew Bulletin 40(3): 3-6 {Home Science
college. TNAU, Madurai, Tamil Nadu.).

Cashew apple variety VRI-2 was
procured and treatments were given to the fruits
with mustard oil, neem oil,bavistin, BHT,
EMS+Sadium benzoate + Citric acid at 1%



level and compared with control. The treated
samples were packed in polycthylene bag and
were kept in low temperature (20°C) to abserve
the storage behaviour of cashew apple. Once
in 2 days the samples were noted for PLW, TSS,
acidity and ascorbic acid. Among the above
treatments, mustard oil treated sample was
found to the best (12 days) than the other
treatments.

249. KARANDE, MG., RAUT, SP and
GAWANDE, AD 2007. Efficacy of
fungicides, bio-organics and plant extracts
against Colletotrichum glocosporivides and
Fusarium oxysporum. Annals of Plant
Protection Sciences. 15(1); 267-268
(Department of Plant Pathology. Dr.
B.S.K.K.V,, Dapoli - 415712, India. ).

Experiments were conducted to identily
the pathogen from dieback- and inflorescence
blight pathogen-affectled cashew tiees and to
screen fungicides, bio-organics and plant
extracts against Colletotrichum gloeosporioides
[Glomerella cingulata]l and Fusarium
oxysporum. The treatments comprised Bavistin
[carbendazim], Coppcr oxychloride, Mancozeb,
Tilt [propiconazole], Bordeaux mixture, Purna,
Prabal, Reviver, Amogh, Gliricidia, Garlic,
Sadafuli, Bougainvillea, Tulsi, Onion and Neem
[Azadirachta indica). Pathogenic symploms
appeared 10 days after inoculatlion. The
branches and shoot showed white to pinkish
growth of the fungus on the bark. Shoots started
drying from the tip downwards, The symptoms
of Fusarium oxysporum were minute waler-
soaked lesions, blighted spots enlarged in size
and turned to black. Bavistin and Tilt inhibited
100% fungal growth of Fusarium oxysporuim.
The mycelial growth of Collerorrichum
zleeasporiaides was completely inhibited hy
Bavistin, Copper oxychloride and Tilt.
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250. KASUGA, LI., MARTIN, PI., BOMA,
F., TOPPER,CP. and WAAL., D.de. 1997. The
concept of integrated cashew management
(ICM) as a sustainable approach to increase the
production. Proceedings of International
Cashew and Coconut Conference, Dar Es
Suluam, Tanzania. pp. 71-73

ICM is a multidisplinary approach that
presents to cashew farmers a range of options
geared to reduce the number of farmers
obtaining very low cashew nut yields and to
increase the average yields of cashewnuts/tree.
Technologies and skills offered to farmers
include better farmer knowledge about the
Powdery Mildew discase, its epidemiology and
range of contral measures; the teaching of
upgrading skills; wider distribution of improved
planting materials. Results from ICM villages
have shown a surprising readiness to “and adapt
the various options™.

251. KASUGA, LJF and MARTIN, PI. 1997.
Comparison of the performance of seed and
grafts of improved and local cashew trees
under on-farm trials. Proceedings of
Inrernational Cashew and Coconut Conference,
Dar [s Salaam, Tanzania.. pp. 53-63

The on-farm testing of some of the
improved cashew materials selected and
released by breeders from Naliendele started
in 1992. The testing involved planting sced and
grafts of improved and local materials in
dilferent agro-ecological zones in southern
Tanzania. Preliminary farmer preference survey
of the different cashew materials after the fifth
year from establishment has indicated that most
farmers are in favour of grafts of both improved
and local material than local seed material.

252. KATINILA , N., KERVEN, C and
GONGWE., A. 1997. Cashew marketing in



relation to input utilisation in Sonthern
Tanzania. Froceedings of the international
cashew and coconut conference: trees for life -
the key to development, Dar es Salaam,
Tanzania, [7-21 February. pp. 200-205 (Cashew
Research Project, Agricultural Research
Institute Naliendele, O Box 509, Mtwara,
Taneania.)

Recently the Tanzanian economy has
been subjected to various changes in all sectors
including rmarket liberalization which has
affected both the input supply sector and the
commodity marketing of the cashew nut
industry in the Southern zene. The Farming
Svstems Research (FSR) unit in collaboration
with the Cashew Improvement Programme
organised and conducted a survey to investigate
the relationship between buyers and sellers,
input use, nature of buyers and sellers, types vl
preferred inputs and transaction details. Three
hundred farmers [rom 16 villages were
interviewed using a questionnaire during March
1995. The results indicated a number ol
variations in the prices between districts with
Newala having the highest price. In many
districts, higher prices were paid by buyers from
outside Lhe district, while the cooperatives gave
the lowest price. Only in Tunduru were all the
nuts sold of standard grade. Many buyers did
not buy in cash and the delay in payment varied
between districts and amang buyers.

233. KESHAVACHANDRAN, R., SIIELIA,
PB and JACODB, DALSY. 2000, In viiro
microgralling of cashew, Recent Advances in
Plantarion Crops Research 13: 32-34
(Proceedings of PLACROSYM - XTIT, 1998.)

A suceessful microgralting techoiques
was developed for cashew, Iigh levels of gralt
union were ohtained when shoots from stage
11, Cultures were grafled on to three week old
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in vitro ralsed rootstocks. The micrografts atter
a process of eulture in liguid MS medium for a
month and then hardening for two weeks could
be successlully transplanted to soil.

254, KESHAVACIIANDRAN, R. 1996.
Morphogenic potential of shoot buds in
cashew. Proceedings of PLACROSYM -XH :
34-39 (Kerala Agricultural University.,
Vellanikkara, Thrissur-680 654.).

Shoot tips, nodal segments and
cotyledonary nods [rom greenhouse grown
of
maorphogenetic potential when cultured on

scedlings  showed  varying levels
media with evtokinins and auxins. Nodal
segments and cotyledonary nodes formed
multiple shocts in SH medium supplemented
wilth BAP and NAA, Subculture in to media
with decreased BAP level and increased sucrose
induced elongation of the shoots. The shoots
could be successfully rooted on solid medium

supplemented with auxins.

255, KIKOKA,L.. 1997, Cashewnut
processing in Tanzania:challenges and
options. Proceedings of International Cashew
and Cocoennl Coaference, Dar Es Salaam,
Tanzania. pp.211-216

The cashewnut industry in Tanzania
provides livelihood to over 180,000 families
and is the third foreign exchange earner from
agricultural commodities. Estimated production
now is about [00,000 tons, The installed
processing capacily is 112.000 lens/year by 12
factorics. This paper analyses the problems and
propases options ta remedy the ailing industry.
"Lhe eptions proposed include the adoption of
alternative technology including small Lo
medivm sceale proeessingiimprivement of
marketing structure and international co-
operation in promotion of cashewnut
consumption as a health diet.



256. KOBENAN, K., GNONHOURILGP,,
KEHE, M and AKE, S. 1997, Pests of fruit
crops in Cote d’Ivoire. In: Quatrieme
Conference Intl. Sur Les Ravageurs En
Agriculture, Paris, France (ANPP) PP.623-632.
[SBN 2-905550-72-4. (DFA/IDEFOR 01
B.P.1740 Abidjan 01,Cote d’Ivoire.).

Parasitic fungi and nematodes attacking
pincapple, banana, citrus, pawpaw, mango,
cashew, avocado, guava, melon and strawberry
in the environment of inlercopping and
intensive cultivation practised by [Tuil growers
on Cote d’Ivoeire are reviewed. Control
measures are considered.

257. KONAN, NA., BACCHI, EM and
LINCOPAN, N. 2007. Acute, subacute toxicity
and genotoxic effect of a hydroethanolic extract
of the cashew (Anacardium occidentale 1.).
Journal of Ethnopharmacelogy. 110 (1): 30-38
(Departamento de Farmacia, Universidade de
Sao Paulo, C.P. 66083, Av. Prof. Lineu, Prestes
580, B-15 Sao Paulo 05508-900, SP, Brazil.)

Anaeardivm oceidentale L, (Anacardiaceac),
popularly known as cajueiro is a native plant
to Brazil, and lareely used in popular medicine
to treat ulcers, hypertension and diarrhoea. In
the present study, acute, 30-day subacute
toxicity and genoloxicily assays were carried
out. The crude extract did not produce toxic
symploms in rats in doses up to 2000 meg/ke.
Based on biochemical analyses of renal and
hepato-biliary functions, such as the level of
urea, creatinine, transaminases and alkaline
phosphatase, we determined that the extract is
generally tolerated by rats. This was alsa
by
histopathological cxams. Genotoxicity was
accessed by the Ames test in Salmonella
typhimurium strains TA97, TAYE, TA 100,
TA102 and by the bone marrow micronucleus

conflirmed hematological  and
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test in mice. The extract was shown to induce
frameshilt, base pair substilution and damage
ta the chromosomes, However, this effect was
less deleterious than the clastogenic effect of
ciclophosphamide.

258. KUBO, I., KINST-HORI, 1 and
YOKOKAWA, Y. 1994. Tyrosinase inhibitors
from Anacardium accidentale fruits. Journal
af Narural Producrs. 57 (4): 545-551
(Department of Environmental Science, Policy
and Management, University of California.
Berkeley, Califarnia 94720, USA.)

Anacardic acids, 2-methvleardols. and
cardols, isolated from various parts of cashew
fruits, were found to exhibit tyrosinase
[monophenal monooxygenase] inhibitory
activity. Kinetic studies with the two prineipal
active compounds indicated that both of these
phenolic compounds exhibited characteristic
competitive inhibition of the oxidation of 1.-
3.4-dihydroxyphenylalanine (L-DOPA) by
mushroom tyrosinase,

259, KUBO, J., LEE-JAERAN and KUBO, 1.
1999. Anti-Helicohacter pylori agents from
the cashew apple. Journal of Agricultural and
Food Chemistry. 47(2) 533-537 (Department
of Environmental Science, Policy and
Management, University of California,
Berkeley, California 94720-3112, USA.)

Anacardic acids and (E)-2-hexenal
characterized from A. occidentaie (tuits (from
Brazil) exhibited antibacterial activity against
the Gram-negative bacterium Helicobacter
pylori, a causal organism of acute gastritis. The
same antibacterial compounds inhibited the
activity of urease.

260. KUMAR, DP. 1999, Quality cashew
grafts production under poly house, The
Cashew 13(1): 18-22



In an experiment in 1996-97, [reshly
harvested nuts of cashew cv. Ullal-1 were sown
to produce roolstocks under field and polytunnel
Ullal, Seed
germination and the number of rootstocks

conditions at Karnataka.
suitable for grafting were higher under
polytunnel conditions, a greater proportion of
the praft were successiul and more grafted
plants were salahle at 6 months after grafting.
The cost of production per grall was almosl
havled when polytunnels were used for

rootstock production.

20l. KUMAR, DPand UDUPA, KS. 1996. The
association between nut yield and yield
attributing characters in cashew. The Cashew
1oc1): 11-17

Among the 26 characters studied for their
association with the nul yield per tree in cashew,
the total numher of nuts produced per trec was
found to be most important character positively
and highly significantly correlated with nut
yield as compared to all the other yield
attributing characters. 99.9 (o 100 per cent
variability in nut yield was found to be governed
by the 26 characlers studied during both the
years. However, 99.7 to 999 per cent of the total
variability in nut yield was found to be
controlled by only important five characters viz.
the number of reproductive shoots, number of
bisexual Tlowers per panicle, fruit set. fruit
retention and the total number of nuts produced
per tree.

262. KUMAR, DP, KIIAN, MM and
VENKATARAMU, MN. 1995. Effect of NPK
and growth regulatars on harvesting, nut
vield, shelling percentage and kernel grade
of cashew. Journal of Planiation Crops 23(2):
96-104
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The effects of applying NPK at 0+0+0,
250+ 125+ 125, 500+125+125 or 500+ 250+
250g/plant annually und plant growth regulators
(24-D at 5 or 10 ppm, NAA at 10 or |5 ppm.
and Lthrel at 25 or 50 ppm) on harvesting, nut
yield, shelling percentage and kernel grade in
cashew clonc Ullal 1. The duration of
harvesting and Lotal percentage of nuts
harvested increased significantly and harvesting
season hecame earlier as NPK rate increased.
Similarly, nut yield and number of nuts per tree,
shelling pereentage and weighl per kernel
sienificantly increased as NPK rate increased.
However. foliar application of growth
regulators had no marked and consistent effect
an many of the characteristics studied |, excepl
for number of nuts and nut yield per trec. The
percentage of export grade kemels (2 10 and 240
counts) were increased by applying high NPK
rates and growth regulators.

263. KUMAR, DP., KHAN, MM and
MELANTA, KR. 1996. Effect of nutrition and
growth regulators on apple characters and
yvicld in cashew. The Cashew 10(2); 17-24

Application of different levels of
nutrients and growth regulators did not have
any signilicant positive influence on the weight
of apple and the juice content. ITowever, the
total soluble solids of the juice and apple yield
per tree incraased significantly due to levels of
nutrients and erowth rcpulators. Among the
levels of nutrients and growth regulators,
application of 500:250: 250g NPK/plant / vear
and spraying with ethrel at 50ppm were found
to he mast effective. The effect of different
levels of growth regulators were found Lo be
more pronounced under increascd levels of
nutrients.

264. KUMAR, DP and HEGDE, M. 1997,
“Ullal-4" and “UN-50" promising cashew
varictics lor coastal Karnataka. The Cashew
11{3): 8-12 (Agricultural Research Station,
UAS, Ullal, D.K.Dist, Karnataka.).



Developing high yielding cashew
varielies possessing exporl grade kernels is
essential to retain India’s supremacy in the
present global trade. Among 111 indigenous
clonal collections evaluated for their nut size
at Ullal, genotypes 2/77 and 2/27 were tfound
to be promising over all the other types. The
important characteristics of these sclections arc
bigger nut size(7.14 and 9.0g respectively),
higher shelling percentage (30.85 and 32.75)
and quality of kernels .The sclections were
Ullal-4 and UN-50
recommended [or cullivation in coaslal
Karnataka during 1994 and 1995 respectively.

released as and

205. KUMAR, DP.. KHAN, MM and
MELANTA, KR. 1994 . Effect of growth
regulators on sex expression, fruit set, fruoit

retention and vicld of cashew. Proceedings of
h 9

the XI Symposiwn on Plantation Crops. p. 610-
627. (ARS, Ullal-374 179.)

The effects of levels of nutrients, growth
regulators and their interactions on various
characters in cashew were studied at Ullal,
Karnataka during 1989-90 (o 1991-92. Foliar
applications of cthrel, NAA and 2.4-D
significantly improved sex ratio, fruit sct
retention and yield during both years ol study.
Among the growth regulators, ethrel 50ppm,
NAA 25ppm and 2, 4-D Sppm were most
effective. The influence of growth regulators
was more pronounced on plants provided with
higher levels of nutrients (500:250:250 and
500:125:125g NPK/planl) as compared to lower
levels (250:125:125g NPK/plant).

206. KUMAR, DP., KHAN, MM. and
SRIDHARA HERIE, P. 1997, Effect of NPK
nutrients of vegetative growth and floral
characters of cashew. Cashew Bulletin 34 (4):
3-9 (Agricultural Research Station, Ullal,
Karnataka.).
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Application of different levels of
nutrients were found Lo signilicantly increase
various vegetative growth characters, besides
increasing the number of bisexual flowers per
panicle and duration of mixed phase and
flowering in a tree as compared Lo control. The
sex ratio (male: bisexual flower) was found to
be inversely proportional to the increased levels
of nutrients, application of 500:125:125g NPK/
plant/year seem to be the optimum from the
economic point of view.

267. KUMAR, DP, HEGDE, M and
GURUPRASAD, TR. 1998. Fertigation for
higher nut cashew
(Anacardinm occidentale L.) Cashew Bulletin
35(4): 2-4 (Agricultural Research Station,
UAS, Ullal -5374 159.D.K.,Karnataka.).

production in

Fertigation studies in cashew taken up
at ARS,Ullal indicated the superiority of
fertigation treatments in increasing the nut yield
/plant. Among the fertigation treatments, split
application of water soluble NPK fertilizers at
100 and 80 level record maximum nut vield /
plant during 2nd year of crop itself (3.72 and
3.82Kg respectively) followed by normal NPK
fertilizers (3.09 and 3.03 Kg respectively as
against nut yield of 2.44 and 1.77 Kg /plant in
conventianal method of application of fertilizers
with and with out drip system of irrigation
respectively.

268, KUMAR, DP, IIEGDL. M., KITIAN, MM.
and SHIVASHANKAR, K. 1996. Fertigation
for higher scion production in cashew.
PLACROSYM - XIT : 160-162 (Agricultural
Rescarch  Station, UAS,Ullal-574 159,

Karnataka.).

The results have clearly indicated the
superivrity of different fertigation levels in
increasing the scion production per plant



significantly over conventional method of
application of fertilizers with or without drip
system of irrigation. Among the fertigation
treatments, water soluble NPK fertilizers
recorded maximum number of scions per plant
was registered in plants fertilized through soil
application without drip system of irrigation.
The percentage grafting success was higher in
scions caollected from the plants treated with
different fertigation levels as compared to soil
application,

209. KUMAR, DP, HEGDLE, M.,
BAGYARAIJ, DI and MADHAVA RAO, AR.
1998. Influence of biofertilizers on the
growth of cashew root stocks. The Cashew
12(4): 3-9 (Agricultural Research Station,
(UAS),Ullal - 574 1539,Karnataka.).

The effect of various hiofertilizers
(Azospirillum, Azotobacter and VA-Mycorrhiza)
at different levels (each at 5,10,15 and 20g/poly
bag) on the germination of nuts and growth of
the cashew root stocks was studied for 3
seasons. Different biofertilizer treatments
significantly improved the percentage of nuts
aover untreated nuts,during all the 3 seasons
studied. The growth characters such as seedling
height and stem girth varied significantly due to
different biofertilizer treatments during 2nd and
3rd season of study. The incidence of fungal
diseases in the nursery was also significantly less.

270. KUMAR, DP and HEGDE, M. 1998.
Influence of NPK and growth substances on
nut size in cashew. Cashew Bullerin 35(8): 3-
7 (Associate Professor, Agricultural Research
Station,Ullal - 574 159, Karnataka).

Studies on the influence of nutrition and
growth substances on nut size in cashew were
carried out at ARS,Ullal. The results have
indicated that, application of different levels of

NPK nutrients significantly increased the nut
weighl ,length, breadth and thickness of nuts
over control. Whereas, foliar applications of
different growth substances had no significant
influence on the nut weight, length and breadth
of nuts over control. The nut characters seem
to be governed by the genetical character of a
variety.

271. KUMAR, DP and HEGDE, M. 199§,
Technologies for cashew cultivation in
different agro climatic tracts of Karnataka,
The Cashew 12(3): 75-88 (Agricullural
Research Station, (UAS), Ullal - 574 159,
Karnataka.).

The different agroclimatic regions in
which cashew can be grown in Karnataka are:
I. Coastal Region, 2. Southern Dry Region, 3.
Hilly Region and 4. Transitional Region. In this
paper the author listed the soil types, nutritue
requirements,the recommended varicties, soil
and water conservation measures and pest
management to be followed in all the four
regions.

272. KUMAR, DP. and IIEGDE, M. 1997.
Ullal-4- a promising cashew varicty for
Karnataka, Cashew Bulletin 34(2): 15-18
(Agricultural Research Station,Ullal-574 159,
Karnataka.)

Among the 111 indigenous clonal
collections evaluated for nut size at ARS, Ullal,
the genotype 2/77 was found to be promising
over all the other Lypes including the released
varieties of the Research Station. The important
characteristics of the sclection are carly
flowering,short harvest period,bigger sized
nuts(7.14g), hieher shelling percentage (30.83)
and quality of kernels (210counts)with an
average nut yield of 9.55 kg/tree. Considering



its promising characters.this sellection was
released as Ullal-4 and recommended for
cultivation in Karnataka.

273. KUMAR, TNJ . 2005. Leal nutrient
status-yield interaction in different cashew
The Cashew. 19(1): 28-32
(University Live Stock Farm Kerala
Agricultural University, Mannathy - 680 651.
Indiz.)

varieties,

This study was conducted during 1997
and 1998, in Madalkathara, Kerala, India, on
graft raised progeny of 18 cashew cultivars
planted during 1987 at a spacing of 7.5x7.5 m.
The trees were maintained with uniform dose
ol [lertilizers, planl prolection measures and
ather recommended practices, Leaf samples
were collected al pre-(lushing (bud breaking)
during October-Movember and at pre-flowering
stage (at the onsct of panicle emergence) during
November-December, and analyscd for nutrient
cancenfration. Ohservations an growth and
yield characlers were also recorded, Nul yield
and leal nutrient concentrations were recorded
during the 10th and 11th year atter planting and
averaged for the 2 years. Of the 18 cultivars,
only 3 were really poor yiclders, i.e. V-2, VT -
59/2 and H-1610. In conlrast, M-44/3, I1-1598
and H- 1608 were fairly high stable yielders. The
high yiclds obscrved in these cultivars were
associated with the higher absorption and
utilization of N, P and K and their ability to
counteract the adverse elfects of Fe, Mn and Cu.

274, LAKSHMIPATHY, R. 2000, Symbiofic
response of cashew root stocks to different
VAM fungi. The Cashew 14(3): 20-24

Nine different VAM lungi viz. Acqulospora
Gigaspora margarira,
caledinium, G.leprotichum, G fasciculatum,

luevis, Glomus

13

Gintraradices, (5. dacrocarpum, G.messeae and
Seutellospora calospora were sereence for their
ability lo enhance the growth and ' uptake in
cashew root stock under glass house condition.
Among the fungi studicd A faeviy and G.moseae
significantly increased plant height, stem girth
and total hiomass of cashew root stock as
compared (o uninoculated plants. Similarly, the
percent root colonization and P uptake were also
significantly higher in A Jaevis and G mosyeae
inoculated plants as compared to uninoculated
plamts. These results sugeest, that the abave 2
VAM are betier symbiants for inoculating

cashew.

275. LAKSHMIRAJU, D., THIMMARAITU,
KR and MURTHY. N. 1998. Pollinativn
hinlogy in cashew (Anacardium occidentale
L.) The Cashew 12(2) 10-14 (Division of
[Morticulture, G.K.V.X., UAS, Bangalore-560
089).

Inadequate pollination, poor fruit set and
high rate of [ruit drop are problems in cashew.
The present study was undertaken to identify
the role of pollinators in fruit sct.to compare
the rate of fruit set under open, self and cross
pollination and to test far the presence of self
incompatabilily, The study revealed that limited
insect activity and self incompatibility of the
flowers arc the major causcs for poor fruit sct
in cashew.

276. LATHA, A.. JOHN, PS and GEORGE,
M.
influenced by chlorophyll and leaf nitropen

1994, Productivity of cashew as

content. Journal of Tropical Agriculmre 32(1):
86-88

In a long-term fertilizer trial on cashew
at Vellanikkara, cv. BLA-39/4 was given N at
0, 250, 500 or 1000g/tree, P at 0,125, 230 or



500z/tree and K at 0, 250, 500 or 1000s/tree
annually. The chlorophyll composition, leal W
and yield/tree were determined. Significant
increases in chlorophyll b, total chlorophyvll, leaf
N and vield/ tree were obtained with each of
the 3 nutrients. Significanl increases in
chlorophyll b were obtained with each increase
in N rate; total chlorophyll and vield/tree also
increased with increasing N rate, but the
increases were not signilicant for every
increment. Increasing rates of P and K did not
significantly increase any of the measured
parameters.

277. LATHA, A and SALAM, MA. 2003.
Response of cashew seedlings to soil moisture

regims, The Cashew 17(3); 17-20

An experiment was conducted at CRS,
Madakkathara to study the response of cashew
seedlings in different levels of soil moisture
regims. The cashew seedlings of six month old
were subjected ta six soil moisture regims
(irrigation at 20% depletion of available water
(DAW), 40% DAW, 60% DAW, 80% DAW,
90% DAW and life saving irrigation).
Observations on morphological and
physiological characters of cashews were
recorded. It was noticed that there was a gradual
decline in morphological characters with
increase in soil moisture stress. However, root
shoot ratio was unaffected up to 90% DAW
indicating the capacity of roots to withstand soil
moisture stress. There was no significant
variation in RWC at maoderate stress. The result
indicale thalt cashew can tolerate mild Lo
moderate levels of maisture stress without
alfecting the growth in seedlings.

278. LATHA. A and SALAM, MA. 2001.

Cashew varictics tolerant to K-deficient soils.
Journdl of Plantation Crops 29(1): 16-21

A green house experiment was conducted
at KAU, CRS, Madakkathara to identify cashew
varigties tolerant to K- deficient soils. The
growth characters, content and uptake of
nutrients, response of ten varieties (o K and K
use elficiency were recorded. Ten varielies
evolved by KAUSTNAU and KKV were
screened for their tolerance to K- deficient soils.
The results indicated that the varieties 111591,
M 26-2 and H-1398 were suitable for K-
deficient soils. The K-use efficiency of cashew

was 12.37%.

279, LATHA, A. 2000, Cashew varictics
tolerant to N delicient soils.The Cashew
14(2): 29-39

A green house experiment was conducted
at KAU, CRS Madakkathara to identify cashew
varieties tolerant to N deficient soils. Ten
varieties evolved by KAU, TNAL and KKV
were screened for their tolerance to N deficient
soils. The growth characters, content and uptake
of nutrients, response to applied N and N usc
efficiency were estimated. The results indicated
that the varieties H-1591 and M-26/2 are
tolerant to N deficient soils. The N use
efficiency of cashew was 24.7%,

280. LATHA, A and SALAM, MA. 2001.
Effect of N at different levels of drip
irrigation in cashew, The Cashew 15(3): 18-
26 (Kerala
Vellanikkara, "Thrissur.)

Agricultural  Universily,

A ficld experiment was conducted at
KAU, CRS, Madakkathara to study the
differential response of graft raised cashew to
applicd N al different levels of drip irrigation.
The treatment involved 3 levels of drip
irrigation (0.40 and 80 litres of water/tree/day
and three levels of N (0.750 and 1300 g/tree/



p—

year) in a 3 year old cashew plantation for a
period of 2 years, In rainfed trees, application
of N 1500g/tree/year resulted in an yield of 0.77
ke/tree while trees applied with no N gave no
yield. In irrigated trees 40 litres/trec/day, N
application 1500g/tree/year resulted in an yield
increase of 54% compared to rainfed trees. But
when the irrigation level was increased to 80
lit.yield increase was 124%.

281. LATHA, A and SALAM, MA. 2001,
Screening of cashew varieties for drought
tolerance. Journal of Plantation Crops 29(2):
27-30

An experiment was conducted at CRS,
Madakkathara to identify drought tolerant
cashew varicties on physiological basis.
Seedlings of 21 cashew varieties were screencd
to assess their ability to tolerance test, 4 varieties
[1-1591, M-26/2, M-44/3 and V-5 showed high
net photosynthesis, high leaf water potential,
more lcaf arca, high total chlorophyll content,
high chlarophyll stahility index and low relative
injury, which are characters (o tolerate drought
and the 2 varieties (K-22- 1 and H-3- [3)showed
opposite character. The study suggest that the
characters such as high net photosynthesis, high
leaf waler potential, more leaf area, high total
chlorophyll content forms the physiological
basis of drought tolerance.

282. LATHA, A. and SALAM, MA. 2001.
Varietal variation in fertiliser response in
cashew seedlings. The Cashew 15(2): 36-40

An experiment was conducted at CRS,
Madalkkathara to study the varietal variation in
the response of fertiliser and nutricnt absorption
pattern of cashew seedlings in 10 varieties.
Cashew varieties H-1591 and M-26/2 showed
high response (o applicd N and K (1.2 (0 2.0g
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dry matter per mg of N and above 0.67g per
mg of K respectively).The N,P and K use
elficiencies of cashew scedlings were 24.7, 8.02
and 12.17 per cent respectively.

283. LATHA, A., JOHN, PS. and MERCY
GEORGE. 1996. Effect of fertiliser
management on the quality of nuts in cashew.
10{4): 26-28 (College of
Horticulture, Vellanikkara, Kerala.).

The Cashew

The quality of nuts produced by cashews
in a long term fertilizer trial was assessed. Trees
received annual applications of N (250,500 or
1000g/tree), P(125,250 or 300 P205/tree) and
K(250,500 or 1000gK20/tree). N, P and K
application increased the protein content of nuts
compared with untreated controls.Increasing
rates of N increased the protein content of
nuts,increasing rates of P and K had no
significant effect on protein content of nuts.

284, LATHA. A., JOHN, PS and MERCY
GEORGLE. 1996. Effect of NPK fertilisation
on the growth of cashew. The Cashew 10(3):
8-10 (College of Horticulture,Vellanikkara,
Thrissur, Kerala.).

Theeffeets of N (250,500 or 1000g/tree),
P (250 or 500g/tree and K (250,500 or 1000g/
tree) on the growth of cashews (cv.BLA-39/4)
in a long term fertilizer trial established in 1979
were investigated at Vellanikkara. Fertilizer
application significantly affected height,
number of flushes/m2 and chlorophyll b content
of leaves. The chlorophyll content of leaves was
unaffected by N, P and K application. ‘

285. LAURENS, A., FOURNEAU, C and
IIOCQUEMILLER, R. 1997. Antivectorial
activities of cashew nut shell extracts from
Anacardium occidentale L. Phytotherapy



Research. 11: (2): 145-146 (L.abarataire de
Pharmacognosie. URA 1843 CNRS. Faculte de
Pharmacie, 92296 Chatenay-Malabry. Irance.)

Sadium salts of cashew nut shell extracts
and anacardic acids isolated from A. occidenrale
(collected from Sencgal in 1993) demonstrated
potent activity against Aedes aegyp!i larvae and
Biemphalaria glabraia snails. Structure-
activity relationships are discussed with
particular reference to the importance of double
bonds on the side chains of anacardic acids.

286. LAUTIL, ., DORNILR, M and SOUZA,
FM de. 2001. The cashew tree and its
products: main characteristics and possible
uses. Fruits 56(4); 235-248

This work is 2 summary of the cconomic
interests and the different uses of the cashew
tree, a widespread tree indigenous to Brazil. The
tree is a species resistant especially to dry
periods, making il well-adapted to many
tropical areas. In spite of its tolerance to
parasitic attack, it can be susceptible to several
insccts and some fungi attacks. The average
yields obtained for nuts are approximately
600kg ha-1 year-1. The cashew nul has a high
lipid content, and approximately 20% proteins.
[t is suggested that the cashew apple requires
better development in many places, because it
is presently an underutilized by product of the
cashew nul with a strong potential.

287. LEKBERG,Y. 1996, Cashew in Guinea-
Bissau. The small producer’s perspective. A
minor field study. Working Paper Intl. Rural
Devp. Centre, Swedish University Of Agril
Sciences, NO.316, 35pp. (Swedish Uty of Agril
Sciences,Intl.Rural Devp.Centre.Box 7005,5-
75007Uppsala, Sweden.)

A survey was carried out of the
importance of cashews for small producers in
Guinea-Bissau, where production increased at
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an averge yearly rate of 20 from 1984- 94
Currently Guinea-Bissau accounts for 6 of
world cashew production. The main reason for
planting cashews was to obtain rice. Many
farmers run out of rice at the same time as the
cashew harvest begins and therefore the cashew
craps increases food security. Information on
intercropping, planting risks. processing
possibilitics and training is included.

288. LLENKA, PC and MOHAPATRA, KC.
2006. Agro-ecological regions of north
castern India and varieties of cashew & its
management. The Cashew 20(3): 30-35

The North Eastern region lics in the
agro-ceo region No. 16 and 8. The optimum
temperature is 15 to 35°C. Il is very sensilive
to frost. The mean annual temperature should
not be higher than 20°C. Cashew is grown in
areas receiving annual rainfall of 500 to 4000
mm. Cashew is very much resistant to drought
because its roots penetrate deep in to the soil.
Lightrain during flowering 1s helpful but heavy
rain reduces yield. So the climatic condition is
suitable for cashew in North Eastern region.

289. LENEKA, PC. 1999. Genetic divergence
in cashewnut. Jourinal of Plantation Crops
27(3): 193-195

Genetic divergence was assessed in 13
cultivars of cashewnut evaluated for vegetative,
Mowering and fruit characters at Ranasinghpur
during 1992.Varieties were grouped 1n to [ive
clusters using Mahalanobis® D2 statistic and
Tocher’s method. Apple and nut weight
contributed for more than 36 and 17%,

respectively, in genetic divergence.

290, LENKA, PC. 1899, Hybrid 2/16 (BPP-
8)-a promising cashew variety for Orissa. The
Cashew 13(1): 42



Released in 1993, this new varicty
showed nut yields on 23 kg per single tree with
mean yields of 8.7 kg in Bhubaneswar. It has
bold nuts (8.2g)with a shelling percentage of
28%. BPP-8 has an upright compact habit with
intensive branching and 9 vear old plants reach
4.95m. Panicle shape is pyramidal and there are
6.2 nuts per panicle. Itis an early variety with a
flowering duration of 60-70 days from seccond
week of December to third week of February.
The apple is yellow when ripened and nuts are
ready for harvest during March-April.

291. LENKA, PC. 1999. Studies on floral
characters and sex ratio in various cashew
types. The Cashew 13(1}); 23-30

In studies of 13 cashew clanes at
Bhubaneswar in 1995-96, flowering continued
up to week 14 in 2 clones (BPI* 30/1 and H-
303). Staminate flower production peaked in
weeks 3- 6 and perfeet flower production in
weeks 5-6. The sex ratio was high in the first 3
weeks of flowering and then declined after
week 6.

292, LENKA, PC., MOHAPATRA |, KC.,
DASH, S and MISHRA, NK . 2001. Genetic
variability and charuacter association in
cashew., Horticnltural Journal. 14 ( 2): 105-
110 (All India Co-ordinated Cashewnut
Department of
Horticulture, Orissa University of Agriculture
& Technology, Bhubaneswar - 751 003, Orissa,
India.)

Improvement Project,

The nature and magnitude of genetic
variability and their inter-relationship was
studied for nut yicld and its ten component traits
in 13 types of cashew. High estimates of
genotypic coeflicients ol varialion, heritability
and genelic advance were observed for nut yield

i

per plant, number of staminate flowers/panicle-
and number of perfect flowers/panicle and
number of nuts/panicle indicating their
reliability (or effecling selections for high nut
yield. Number of flower per panicles, nut
weight and number of nuts per panicle were
the best contributors to nut yield and further
number ef staminate flowers and perfect
flowers showed high positive association with
nut yield both at genotypic and phenotypic
levels. Hence, the study revealed the importance
of number of staminate and perfect flowers,
number of nuts per panicle, nut weight and nut
vield per plant as selection criteria for
improvement of nut yield in the cashew types.

293. LENKA, PC., MOHAPATRA, KC.,
MISHRA. NK and DASH. S. 1998, Studies on
apple characterisation of cashew types and
their physico-chemical characters, Orissa
Jaurnal of Horticulture 26(1): 20-24 (Cashew
Research Station,Dept of Horticulture, QUAT,
Bhubaneswar-751 003, Orissa.).

Thirteen cashew genotypes werce
evaluated for fruit traits at Bhubaneswar during
1996-1997. The highest apple weight was
recorded in H-367 (76.8g) und the lowest in
M44/3 (32.55g). Maximum apple length was
recorded in NRCC-1 (6.85¢m) followed hy H-
367 (6.65cm). Apple width ranged from 3.40
to 4.55cm. Content of total soluble solids was
highest in H-303(14.35uB) followed by M 15/
4(14.05uB ). Titratable acid content ranged from
0.34 in H-68 to 0.50 in BPP3/13 and H-367.
Apple and nut ratio was lowest in M44/3 (5.3)
and highest in BPP 10/19(7.Y) and H-367 (7.7).

294, LENKA, PC., MAHARANA,T and
MISIIRA, NK. 1997. Studies on performance
of different cashew types under agroclimatic
conditions of Orissa, India. Procecdings of



International Cashew and Coconut Conference,
Dar Es Salaam, Tanzania. (Dept of Horticulture,
OUAT, Bhubaneswar, Orissa, India.).

Studies on flaral and yield attributing
characters of 106 cashew types were carried oul
in RBD with 2 replications. Number of
flowering panicles / sq.mt.was highest in H-
1608 and lowest in T-129. The flowering
duration varied from 53.26 days to 90.0 days.
The variation in sex ratio ranged from 0.093 to
1.038. The yield of nuts varied significantly and
maximum (15.675 kg/plant) yield was obtained
in cashew type H2/16. followed by H-1608
(8.700). The cashew type H2/16 was found to
be promising yielder with an average nut weight
ol 7.5¢g, sex ratio of 0.130 and number of nut
6.2 per panicle.

295. LENKA, PC. 1998. Technologies and
strategics to enhance cashewnut production
in Orissa. The Cashew 12(3): 109-114
(AICRP (Cashew), OUAT, Bhubaneswar - 751
003, Orissa,)

Considering the prevailing soil, climate,
topography and the cropping palterns, Lthe state
of Orissa has been divided in to 10 agroclimatic
zones. Vegetatively propagated high vielding
varielies coupled with suitable package of
practices can enhance the productivity aof
cashew. If the farmers are aware of management
of young grafted cashew plants, nulrient
management, soil water conservation practices
and plant protection measures the scope for
enhancing the production of cashcwnut in
Orissa will be mare.

296. LIMA, AC., GARCIA, NHP and LIMA,
JR. 2004. Obtention and characterization of
the main cashew products. Beletim Da Centro
De Pesquisa e Processamenio De Alimentos
22(1): 133-144

78

Cashew nuts and peduncles [rom Lhe
clone CCP 76 were processed and subjected to
physical and chemical analysis. By pressing the
cashew nut it was observed thal a partially
defatted meal (30.41% protcin, 26.57% lipid
and 7.86% total dictary fibre) and the oil
(82.74% of unsaturated fatty
predominantly oleic acid - 60.30% and linoleic

acids,

- 21.53%). From cashew [ruit it was obtained a
clarified and concentrated juice. It was
concluded that the products originated from
cashew showed high potential for the
claboration of different foad products by virtue
of the diversity and richness of the cashew nut
and fruit chemical composition.

297. LIMA. AC., SANTOS, RA and
ALMEIDA, FAG. 2000. Methodological
evaluation for an improved extraction of
cashew tree (Anacardium occidentale, 1..)
gum. Revista-Brasileira-de-Fruticultira. 22 (
3): 391-396

In @ trial carried out in Pacajus, Ceara
State, Brazil, diffcrent stem wounding
techniques with or withoul treatment with 5%
dimethyl sulfoxide (DMSQ), were compared
for gum extraction from cashew trees (all trees
were also treated with 20% ethephon). The best
method was superficial stem stripping plus
puncturing on both sides of the stem combincd
with DMSO treatment, which vielded an
average of [.966 g gum/plant.

298. LIMA, AC and PASTORE, GM. 2000.
Study ol the antibacterial activity of
anacardic acids I'rom oil of cashew nut shells
(CNSL) of the clones of cashew-midget-
precoce CCP-76 and CCP-09 in five stages
of maturation on oral microorganisms.
Ciencia-e-Technologiu-de-Alimentos. 20 (3):
358-362 (Laboratorio de Tecenologia de
Alimentos-DSER-CCA-UFPB, Brazil. )



The antimicrobial activity of cashew
(Anacardiwm occidentale) shell oil was studied
with the oral microorganisms Streptococciis
mutans ATCC 25173, Staphylococcus aureus
12598, Candida albicans ATCC 10231 and
Candida utilis. Anacardic acids from the ethyl
extract of shell oil were active against these
bacteria, with thc greatest activily against
Streptococcus mutans,

299. LIMA, JR and BORGES, M de E 2004.
Cashew nut kernel storage: influence of
packaging and salting. Revista Ciencia
Agronomica 33(1): 104-109

The cffect of packaging and salting on
cashew nut kernel stability during storage was
investigated. The treatments were: packaging
in flexible plastic bags laminated with
aluminium fail, palyprapylene (PP) vessels and
low density polythylene bags (LDPE); and
application or no application of salt, Kernel
were stored at room temperature (28°C) and
cvaluated every 50 days, for 250 days. Peroxide
and acid values were evaluated on the lipid
fraction, while water actlivily, sensory
acceptance and microbiological quality were
evaluated on the kernels. Peroxide showed high
values at 150 days. Microorganism count was
lower than 105 for all treatments. Sadmonella Sp.,
45°C coliforms and Staphylococcus aureeus
were not detected. Sensory changes were
observed under PP vessel packaging at 100 days
and under LDPE packaging at 200 days. Kernels
packed in plastic/ aluminium foil laminate did
not show sensory changes up to 250 days of
storage, indicating higher stability. Salting did
not affect the kernel quality during storage.

300. LIMA, JR. and CAMPOS, SONIA DS.
2000. Relationship between water activity
and texture of roasted and salted cashew
kernel. Journal of Food Science & Technology
J7(5): 512-513
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Textural tests were carried out in roasted
and salted cashew kernel to determine the
relationship between waler aclivily and lexture,
Moisture obsorption isotherm was obtained.
Textural tests suggested that as water activity
mcreased, more energy was absorbed during
tests, until a maximum point. From this
maximum point o higher waler aclivilies, the
energy decreased.

301. LIMA, R de LS de and OLIVEIRA, VH
de. 2003, Accumulation of N,K,Ca,Mg and §
in dry material of aerial parts of dwarf
cashew scedlings influenced by increasing
levels of organic matter. Revista Brasiteira De
Fruitewltura 25(1): 148-151

The effects of increasing amounts of
orgainc matter on macro-nutrient uptake by
scedlings of dwarf cashew clone CCP-76 were
evaluated in Brazil during April-June 1995,
Medium texture acid red-yellow soil was
collected from the top layer (0-30cm) in Ceara.
The following treatments were used : 0, 100,
200, 300 and 400 ¢m3 copralite/2.5kg soil with
4 evaluation periods (15,3045 and 65 days aller
serimination). Increasing organic matter had a
positive linear effect on sodium and potassium,
reaching a maximum value with 400 cm3
coprolite/2.5kg soil. A ncgative linear effect on
these nutrients was observed for the evaluation
periods. Ca, Mg and S remained stable between
evaluation periods.

302. LIMA, R De LS de., FERNANDES, VLB
and OLIVEIRA, VH de. 2001. Growth of
seedling dwarl-precocious cashew influenced
by organic and mineral fertilizations. Revista
Brasileira De Fruticulinra 23 (2): 391-395

The effeets of organic and mineral

fertilizers on the vegetative growth of cashew



(cv. CCP 76) seedlings grown from April to
Tune 1995 were studied in Ceara, Brazil. The
soil in the study area was acid red-yellow
podzolic with medium texture, from which soil
samples were collected at a soil depth of 0-30
cm. Trealments consisted of 4 levels of organic
mafter (0, 100, 200 and 300 cm3 coprolite/
2.5kg of soil) and 4 levels of mineral mixture
(0,1.92, 3.34 and 6.18kg/ 2.5kg of soil)
containing urea, triple superphosphate, KCI,
gypsum, lime and fruits of the MIB-3 type.
Measurements were obtained 75 days after plant
germination. The addition of mineral nutricnts
and organic fertilizers on cashew scedlings
significantly affected the height , dry matter
weight of aerial parts and the number of leaves.

303. LINGAIAIL, HB., KRISHNAPPA, KS
and GOWDA, TNV. 1997. Chintamani - 1, a
promising cashew variety for maidan paris
of Karnataka. The Cashew 11(1): 33-35

An attempt was made to collect different
cashew types from cashew research stations and
planted in ARS, Chintamani, to evaluate them
under ‘maidan’ parts of Karnataka, Of the 72
accessions subjected for evaluation, only 7 were
found to be promising for nut yield and these 7
accessions were raised by using air layers, The
data on yield, nut weight and shelling per
centage were recorded and was considered for
the selection of the variety Chintamani - 1
(ARSC 5/10) for cultivation under ‘maidan’
parts of Karnataka.

304. LINGAIAH, HB. 2000. Influence of
growing conditions on the production of root
stocks and grafting success in cashew. The
Cashew 14 (3): 9-13

The influence of growing conditions on

growth of root stocks and gralt success in
cashew was carried out during 1997 at ARS

80
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Chintamani. The studies showed that the
growing condition had delinite positive
influence on germination of seeds, recovery of
graftable stocks and grafts. Among the
structures ftried.the low cost Poly-cum- shade
net Tunnel was found to be the best as it
recorded highest recovery of graftable root
stocks (95.02%)and grafts(90.87%) besides
reducing the period of growth.

305. LINGAIAH, HB., REDDY,S and
KULKARNI, RNS. 1996. Genetic divergence
in cashew genotypes. PLACROSYM - XI1. pp.
28-33 (University of Agricultural Scicnces,
Bangalore.)

A study was carried out at the
ARS.Chintamani during 1994 -95 using 25
entries of 8 year old trees to estimate the genetic
divergence. In canonical variate analysis,
canopy spread, plant height, stem girth, panicle
length. nuts/panicle, total number of shoots per
m2, flowering shoots per m2 and percent
flowering shaots per m2 contributed more
towards genetic divergence, The entries were
grouped in Lo 4 clusters using Dendrogram
lechnique. Among the genotypes,Vengurla-3
and M44/3 Vengurla-3 and Hybh.2/16 were most
divergent between themselves whercas
Vengurla-1 and Bapatla-3 showed the least
dissimilarity.

306. LOPEZ, AMQ and LUCAS, JA . 2002.
LEffects of plant difence activators on
anthracnose disease of cashew, European
Journal of Plant Parholagy 108(5): 409-420

The plant defence activators acibenzolar-
S- methyl, (Benzo (1,2,3)thiadiazole-7-
carbothioic acid - §- methylester, ASM), 2,6-
dichloro-isanicotinic acid (DCINA), salicylic
acid (SA), and dibasic potassium phophate were
tested for their ability to protect cashew seeds



and leaves from anthracnose disease caused hy
Colletotrichum glocosporioides. No inhibition
af the early stages of pathogen development
was caused by concentrations equal to or lower
than 1.1 mM a.i, ASM, 1.2 mM a.i. DCINA,
S5SmM SA and 50 mM K2HPO4. In field
experiment conducted in Ceara, Brazil during
late July and August 1997, plant protcction was
conferred by a soil drench of concentrations as
low as 12.6mM a.i. ASM and DCINA and
2.6mM SA. These concentrations were not
phytotoxic suggesting that plant defence
activators have potential lor control of
anthracnose disease in the field,

307. LU PING. 1997. A direct method of
estimating the average sap flux density using
a modified Granier measuring system.
Australian Journal of Plant Physielogy 24(5):
700-705 (CSIRO-TERC, Division of
Horticulture, PMB 44, Winnellie, NT 0821,
Australia.).

The Granier sap [low measuring system
that normally uses onc analogue input channel
of a data logger lor cach sensor was modified
to enable onc channcl to measure the average
value of signals from 2 or more sensors, The
sap flux density (of mangos and cashews)
calculated from this average valuc of signals
was very close (difference <6) to the arithmetic
mean of the sap flux densities measured
separately by means of individual sensors. By
using the modified Granier system, the error in
sap flow measurement with limited sampling
can be reduced without the need for extra data
loggers.

308. LYANNAZ, JP. 2006. Towards a revival
of cashew crops in Mozambique. Fruiis
61(2): 125-133

In Mozambique, the cashew tree is found
all along the coast, but it is especially localized

81

in the provinces of the North. Recently, the
‘Project of revival of cashew crops’ was
launched. It aimed at the improvement of the
cashew nut productivity and the production of
quality nuts through operating systems ready
lo preserve the fertility of the soils. In this
context , accompanying research were focused
on the disease and pest control of cashew nuts
and on the selection of the best vegetable
material. The result obtained for Oidium control
with organic [ungicides and [or the possibility
of an altcrnation of products are presented. In
the same way , the usc of organic fungicides
for anthracnose control is approached.
Oblaining new varicties was approached by a
behaviour control test, the selection of common
local types and by hybridizations,

309. MADDISON, A, SHOMARI, S.,
SIJAONA M and TOPPER. CP. 1997. Disease
dynamics in the cashew powdery mildew
pathosystem in Tanzania: a review.
Proceedings of International Cashew and
Coconut Conference, Dar Es Salaam, Tanzania.
pp. 266-269

This paper aims to bring together
relevant parts of studies to provide an overview
of PMD dynamics and how they relate to
discase management. To analyse disease
dynamics, it s necessary to have quantitative
information on the development of both
pathogen and host. There are interactions of the
hest and pathogen and their dependence on the
weather and the micraclimate, and on any
human intervention such as the application of
fungicide and phytosanitary measures, The
development of disease scales with diagrams,
designed to permit estimates of disease severity
on leafy shoots,inflorescences and nuts.



310. MADDISON, A., BOMA, [,
TOPPER,CP and SHOMARI, S. 1997.
Sanitation in the management of cashew
powdery mildew disease in Tanzania.
Proceedings of International Cashew and
Coconut Conference. Dar Es Salaam, lanzania,

pp. 236- 240

There is an enormous loss of cashewnut
harvest because of damage to flower buds
caused by the powdery mildew fungus, Qidium
anacardii. The epidemic reaches its peak in the
dry season at a ime when flowering is abundant
on most trees. Sanitation is most likely to help
in places with relatively low risk to PMD, where
large areas can be sanitised in a thorough and
timely way. It is not likely to be successful if
applicd piccemeal in very tall, densely canopicd
trees in high risk areas. It must be stressed that
sanitation pruning has to go alongside formation

and maintenance pruning as essential practice.

311. MADHUKESHWARA, S8, RAJU,CG
and BABU, IINR . 2005. Studies on
caulicolous and ramicolous fungi of

Karnataka -1I - on cashew. Journal of

Mycopathological Research. 43(2): 181-187
(AICRP on Small Millets, University of
Agricultural Sciences, GKVK, Bangalore 560
063, India.)

This paper describes and illustrates the
morphological characters of five caulicolous
and ramicalous fungi { Chaetomiwum globosun,
Diatrypella indica, Cytospora sp., Phoma sp.,
and Pestalotiopsis sp.) found infesting cashews
(Anacardium occidentale) based on a survey
conducted in Karnataka, India during 1987-88.
Some are new host records from India while
others are new geographic records from either
Seuth India or Karnataka.

312. MADHULETY, TY., SUBBARAQO, IV
and NEERAJA, PV, 2002. Differential
histolocalisation of certain phenolics and
related enzymes in cashew var. BIPP-6. Indian
Journal of Plan: Physiology 7(3): 270-276

A study was conducted on the
histolocalisation of certain phenolics and their
enzymes in the intact explants : i.e.shoaot bud
(SB), sub-apicalmeristem (SAM), mature leal
(ML) and young leaf (YL.) of cashew cv. BPP-
6. SAM | which contained the lowest phenols
and highest tannins, was found associated with
high in vive activities of phenylalanine
ammonia-lyase (PAL), tyrosine ammonia-lyase
{(TAL) and nitrate reductase (NR) but with the
lowest activity of polyphenol oxidase (PPO).
Phenols accumulated densely in endodermis
and arch-shaped fibre cells (AFC) of SAM but
found absent in resin canals and xylem cells.
Xylem and resin canals of both SAM and 5B
did not stain for phenclics, enzymes, proteins
and reducing sugars.

313. MAHANTIIESIIL, B and MELANTA, KR,
1994, Effect of nitrogen, phosphorus and
potassium on the yield of cashew apple. The
Cashew 8(4): 14-18

The effcet of N (0, 250 or 500g/trec), I
(0, 100 or 200g/tree), and K (0, 125 or 250g/
trec) on the growth and yicld of cashews (cv.
Ullal-1) at the Horticultural Research Station,
Bangalore, was investigated. Fertilizers were
applied once per year (during Sep.)between
1987 and 1991. The highest vield was obtained
from trees treated with N, P and K at 500, 100
and 250 g/tree, respectively.

314. MAHANTHESH, B, MELANTA, KR,
and JANARDHAN, G. 2006 . Studies on the
impact of NPK on flowering duration, kernel
yield and shelling percentage of cashew in
eastern dry zone of Karnataka. Journal of
Plantation Crops 34 (3): 281-285




A field investigation with three levels of
NPK was carried out at the HRS, Bangalore on
cashew plants cv. Ullal-1. The treatments were
imposed when the age of the plants were 4 years
and the application of fertilizers every year was
continued up to 9 years. The number of and
total weight of cashew kernel per plant
increased significantly with the combined
application of 500g of nitrogen and 100g of
phosphorus and 250g of potassium per plant
per year. Among Lwo [actor interaction effects
NP,NK and PK interactions significantly
increased the yield of cashew kernel, The
highest yield of cashew kernel was recorded
from the plant treated with 500g of N, 100g of
P and 250 g of K.

315. MAIIGSII, MS and NAGARAIJA, KV.
2002, Coating of cashew kernel baby bits for
value addition. Journal of Feod Science &
Technology 39(2): 124-128 (National Research
Centre for Cashew, Puttur-374202, D. K.)

Value addition of Cashew Kernel baby
bits has been attempted by coating with cane
sugar, honey and salt. Optimum coaling occurs
at 100.C for 5 min. at 70% concentration for
cane sugar and honey and 5% for salt.
Sweetened (70% )and vanillian (0.1%)flavoured
CKBB are the most preferred. Defatting of
CKBB enhances the per cent coating.Coaling
of cashew kernels of different grades with cane
sugar at 70% is dependent on the surface area.
Cashew apple juice could be coated on the
CKBB. Acceptability of cashew apple juice
coated baby bits improves with the addition of
cane sugar at 70% concentration. Permitted
colours and cane sugar compete with each other
during coaling.

316. MAIA, GA, SOUSA FILHO, M de SM
de and FIGUEIREDQO, RW de. 2004. Chemical
characteristics of cashew apples of different
clones of early dwarf cashew tree. Revista
Ciencia Agronomica 35: 272-278

83

The physica-chemical properties of the
fruits of cashew clones CCP-06, CCP - 1001
and CCP-76, randomly harvested in a |5-day
interval for 75 days, as well as their suitability
as feeds were determined. The peduncles of the
different cashew clones recorded low acidity
and high moisture and tannin content. The fruits
were a paor source of iron, fibre and protein; a
regular source of calcium and phosphorus; a
good source of sugar and cxcellent source of
vitamin C.

317. MAIA, JGGS. 2000, Volatile constituents
of the leaves, fruits and flowers of cashew.

Journal of Foed Compaosition and Analysis
13(3): 227-232

318. MAIA, SME, OLIVEIRA, TS de and
OLIVEIRA, FNS. 2004. Spontancous plants
in the soil covering and accumulate of
nutrients in areas cultivated with cashew.
Revista Ceres 51(293): 83-97

The potential of weeds as soil cover in
fields planted with cashew was evaluated in a
field experiment conducted in Pacajus, Ceara,
Brazil from 1999 to 2001. Weed persistence
during drought and dry matter yield were
determined, and nutrient accumulation was
quantified. The weeds provided soil cover
throughout the year, and accumulated K, Ca,
Mg and C mainly during the initial growth stage
of cashew.

319. MAIJULE, AE., TOPPER, CP and
NORTCLIFF, S. 1997. The environmental
effects of dusting cashew trees with sulphur
in Southern Tanzania. Tropical Agriculture
74(1): 25-33 (Agriculture Research Institute,
Box 509, Mtwara, Tanzania.)

The effect of dusting S as a fungicide for
controlling PMD in cashew on soil fertility was



studied in 2 agro- ecalogical zones. termed C2
and 5 in Tanzania. § application decreased the
pH of the top soil by upto 0.7 units over a period
of 4years, reducing pH values to less than the
critical 5.5 level in some areas. At most sites a
decrease in pH was associated with the loss of
major soil macronutrient elements from the top
soil due to leaching. An increase in Al
saturation to toxic levels also occurred,
particularly in C2, The crop yield was also
negatively affected by the increased soil acidity.

320. MAJULE,AE., TOPPER, CP and
NORTCLIFES. 1997. The environmental
effects of sulphur dusting cashew trees in
of

International Cashew and Coconut Conference,

southern Tanzania. Proceedings

Dar Es Salaam, Tanzania. pp.84-93

To control PMD the application of
elemental sulphur dust has been recommended,
initially at the rate of 7 applications of 0.25kg
S at 2 weekly intervals and from 1994 five
applications of 0.23kg at 3 weekly intervals.
Following application, sulphur deposits on the
tree declined by up to 80 within a period of 3
weeks. Other work has shown that sulphur
addition to the soil can result in acidification
beyond the tolerance of some crops and
negatively affect the levels of other soil
nutricnts, and increases the saluration of
aluminium in s0ils to toxic level.

321. MALKUP, M., MAJUMDER, K and
MAZUMDAR, BC . 1997. Important
constituents in apple and kernel of three
types of cashew grown in southern part of
West Bengal. Souih Indian Horticuliure. 45:
(5-6): 299-300 (College of Agriculture, Calcutta
University, 35 Ballygunge circular road,
Calcutta 700 019, India.)
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The composition of red, yellow and
mixed colour cashew apples were determined
and results are tabulated. Vitamin C and sugar
contents were highest in red fruits.

322. MAMATHA, TG and GUMMAGOLMATH,
KC. 2002, Trends analysis in production and
export of cashew in India. The Cashew 16(1):
13-17 (RA, Dept. of Agricultural Economics,
UAS, Dharwad)

The study is based on the secondary data
collected from various reports of DES and FAO
year book for 1990-2000 on area, produciion
and productivity and export and import of
cashew in India. The result of the study revealed
that the growth rate in area, production and
productivity of cashew were positive and shaws
increasing trend in the states of Karnataka,
Tamil Nadu, West Bengal and AP. Where as
other states like Goa, Kerala, Orissa production
were decreased over the years. Import of raw
nut increased over the years due to the
requirement of raw material for processing in
to cashew kernel. Hence, cashew kernel export

was also increased.

323. MANJANAIK, C., RAMASWAMY.GR
and SHIVANNA, BK. 2006. Performance of
different formulations of insecticides against
tea mosquito bug, Helopeliis antonii Sig.
(Miridae:
Lnvironment and Ecology. 24 S(Special 4):
1209-1210 (Zonal Agricultural Research
Station, College of Agriculture, UAS,
Brahmavar, Udupi 576 213, India.)

Heteroptera) on cashew.

The efficacy of solid and EC
formulations of insccticides for the control of
H. antonii on cashew (cv. Ullal-1) was
evaluated. Among the formulations cvaluated,

carbaryl 50 WP (0.10%) was the most effective,



as it recorded the lowest average percent
damage (6.20) and highest nut yield (7.40
quintal/ha), followed by the spray formulation
of endosulfan 35 EC (0.05%). The other solid
formulations were also effective in the reduction
of the population of H. entenii. [1.0
quinlal=100.0 kg]..

324, MANJUNATIIA, D. Effect of nutrients
(NPK) supplied through irrigation water on
growth of rootstocks and gralts of cashew.
The Cashew 2001 15(1): 13-18

The influence of nutrients (NPK)
supplied through irripation water on prowth of
cashew root stocks and grafts was studied. The
root stocks when ohserved 45 days after
planling, recorded highest plant height (23.22
cm)and maximum stem girth (1.66 cm)in TS
trecatment, When obscerved 120 days after
grafting, highest graft height, maximum number
of leaves and highest graft union success
(62.87%) was recorded in treatment T5. In this
weatment the plants were supplied with 150,
20 and 100ppm of N, P and K at the rate of
100ml/plant/week.

325, MANOQIJ, PS., GEORGE,TE and
KRISHNAN, S. 1994, Correlation studies and
path co-efficient analysis in cahsew hyhrids.
The Cashew, 8(2): 10-14(KAU, Vellanikkara,
Kerala-680654.)

An experiment was carried oul with 56
ten year old Il hybrids of cashew belonging to
twelve parental combinations. The correlation
studies and path co- eflicient analysis identified
the important biomelric characters which
contribute towards nut yield/tree in cashew as
weight of kernel, mean canopy spread, number
of nuts/panicle, girth of the tree, leaf area,
duration of flowering and height of the tree in
that order of priorily.

326. MANOI.PS., GEORGE.,TE and
KRISHNAN, S. 1994, Variability in cashew
as influenced by hybridization. The Cashew
8(4):10-13 (KAU,Vellanikkara-680 654,
‘Irichur.)

A study of 56 cashew hybrids and their
parents revealed the presence of a high degree
of variability with respect to growth parameters,
[loral traits,yicld attributes and apple characters,
It was also perccived that hybridization has
resulted in the broadening of the spectrum of
variability in cashew in the case of ten of the
22 biometric characters studicd.

327, MANTELL, SH., BOGGETTI, B., BESSA,
AMS., LEMOS, EP., ABDELHADI, A. and
MNENEY, EE. 1997. Micropropagation and
micrografting methods suitable for
international transfers of cashew.
Proceedings of International Cashew anéd
Coconut Conference, Dar Es Salaam, Tanzania.

pp. 93-107

Collaborators based in the UK, Portugal,
Brazil, Morocco and Tanzania improved
existing cashew micropropagation systems Lo
the point thal this technique in combination with
micrografting might be used to transfer valuable
sermplasm safety between Brazil and Africa.
Micrografting shoot tips excised from
vlasshouse raised seedlings and field-grown
plants by a modified side grafting procedure
on in vitro-raised seedling rootstocks gave
micrografting success rates in the range 40-80,
The implications of the obtained results are
discussed to safe international cashew
germplasm transfers in the fulure.

328. MARCO. JAM and KISIIIMBA, MA.
2006. Pesticides and metabolites in cassava,
cucalyplus, plum and cashew lcaves and
roats in relation to a point source in Kibaha.
Chemosphere 64(4): 542-548



Leaves of Bucalyptus, plum and cashew
as well as roats and leaves of cassava were used
to study the local distribution of pesticides and
metabolites from a paint source, an old storage
site at Vikuge farm in Tanzania. The GPC -
cleaned extracts were analysed by GC-ECD and
GC/MS. Eleven organochlorine pesticide
residues were detected in the samples. The
cancentrations of tofal DT were §18ng/e tw
in Eucalyptus, 16 ng/g fw in cashew and 4ng/g
fw in P domestica. There are very posilive
correlation in the concentration of the detectd
compounds, suggestig that they have acommon
source. The low DDE/DDT ratios (0.02-0.07)
in all samples indicate input of non-degraded
DDT from the source,

329. MAREEN ABRAHAM., MAHAPATRO
and MATIIEW, JOSLE. 2007. Canopy
structure in various cashew types and their
yield performance . Journal of plantation
Crops 33(2): 116-118

Based on the canopy spread, cashew
accessions can be grouped in 1o low (< 3 m),
intermediale (3-6 m) and high (> 6 m). High
canopy is associated with high vicld. The result
of the study thus indicated that maximum
canopy spread with optimum girth is to be
achieved for high yield. This can be cnsured
by the selection of superior genotypes/ varictics,
It may also be remembered that the canopy
developing ability of a variety is a function of
soil, climate and management practices
including crop gcometry that ought to be
worked out on location specilic mode.

330. MARIAPPAN, S, PRABAKARAN, J
and SAMBANDAMOORTHY, S. 1995, Effect
of growth regulators on sex expression and
fruit set in cashew. The Cashew 9(1): 11-13

The present investigation was undertaken
to assess the effect of certain growth regulator
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on fruit sct and altcration of sex ratio in cashew
under acid lateric soils. Among the plant growth
regulator tested on the productivity of
hermaphrodite flower, nut count, and nut weight

an cashew | planofix given at 200 ppm had

registered its significance (ollowed by cthrel
given at 100 ppm concentration over other
levels of ethrel (250 & 500 ppm) as well as

waler control.

331. MARTIN, KP. 2003. Plant regeneration
through direct somatic embryogenesis on
seed coat explants of cashew. Scicatia
Horticuliwrae 98(3): 299-304

A protocol of plant regeneration through
direct somatic embryogenesis was established
for the first ime on cashew using seed coat
cxplants. Frequency of embryogenesis was
significantly influenced by type and age of the
explant and growth regulators supplemented to
the medium. Seed coals isolated from the
immature nut between 15 and 40 days after
pollination were superior in the induction of
somatic embryos. Only 35% of seed coat halves
induces somatic embryos. Somatic embryos
developed best on MS medium fortified with
13.3 uM benzyladenine (BA), 271.5 uM
sulphate  (Ads) 2.7uM
naphthaleneacetic acid (NAA). Qn this
medium, an average of 3.3 embryos were

adenine and

developed per half seed coat. Embryos
ariginated from the inner layer of the seed coat,
Transfer of the embryvos to fresh induction
medium facilitated development of sccondary
somalic embryogenesis. Embryos exhibited all
stages of development, ie, from globular to
cotyledonary. Filly per cent of embryos
underwent conversion upon transfer to MS
medium containing 4 65uM kinetin and plantlets
were successtully transferred to field canditions.
Minety percent survived in field conditions.



332, MARTIN. PI and KASUGA, LI. 1995.
Variation in cashew tree yields in south-east
the
management of cashew smallholdings.
Tropical Agriculiure 72(4): 261-268

Tanzania and implication [for

In 2 - ha plots of mature cashew trees in
farmers’ fields, cashew production showed
large variation in relation to local tree density
and canopy ground cover ratio (CGCR).
Maximum cashew production usually occurred
between tree densities equivalent to 40-80) wees/
ha but at one site where trees were small it
occurred at 120 trees/ha. Below a CGCR of 0.4,
cashew production was low and was usually at
amaximum between 0.5 and 0.6. Individual tree
yiclds were highly variable and were poarly
correlated with density, canopy ground cover
area, trunk cross-scction arca and yields of
surrounding trees. In both on-farm and on-
station blocks of trees, individual tree yields
were highly correlated with their yields in
previous vears showing that , at the same site,
trec yields relative to cach other were consistent
from year to year. All on-farm sites contained
an appreciable proportion of very low - yielding
trees. The productivity of smallholder cashew
farms may be improved by a combination of
sclective thinning of poor-yielding trees and
planting available spaces with improved
material,

333. MARTIN, PJ., KASUGA. LJ and
BASHIRU, RA. 1998. Cashew farm
upgrading:agronomic options for increasing
cashew production by smallholder farmers.
137-152 .
PO

Experimental Agriculture 34(2):
(Tea Research Foundation,
51,Mulanje,Malawi.)

Box

The main production constraint in
Tanzania is powdery mildew disease which
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causes large reductions in tree yields. Although
fungicides can control this disease, the majority
of farmers are unable to afford them. Recently,
cashiew malerial with some Lolerance Lo this
disease has been released to growers and use
of this material will be one of the main ways
for farmers to cope with the disease. The most
important initial step is to fell non-productive
trees. Where there is sufficient space these can
be replaced by improved material established
either as grafted plants,polyclonal seed or by
top- warking,

334, MASAWE, PAL. 1999. Observations on
progenies in a crossing scheme hetween
cashew clones establishment characters.
Tenzamic Jonrnal of Agricultural Sciences 2(1):

1-6

Six cashew clones held in the Tanzanian
cashew permplasm collection, but of diverse
origin, were selfed and crossed. The crossing
programme resulted in progenics of 13 hybrid
combinations and 5 selfs. These were planted
in 4 replications of 12 tree plots in the field at
Naliendele Agril Research Insti. . Mtwara,
Tanzania along with vegetative propagules of
the parent clones. Tree heights and canopy
diameters were recorded 3 years after planting.
The results showed that the growth of the
seedlings was maore vigorous thun the clonal
propagules of the parental clones. Plant height
was more highly heritable than canopy diameter
at this stage in the establishment and hence
would be more readily manipulated by
selection.

335, MASAWE, PAL. 1999. Studies on
genotype-environment interaction in half-sib
progenies of eashew in langania. lanzania
Journal of Agricultural Sciences 2(1): 53-62



The aim of the work was to provide
information on the variability in performance
of cashew over different geographic growing
sites and on the potential Lo carry out effective
sclection. Half-sib progenies, it 16 selected
cashew clones were used to establish progeny
test trials at Kibiti and Chikomo. There were
differences in performance of the progenies in
the 2 sites indicaling the existence of genotype-
cnvironment interaction. The data were used
to calculate the heritability and response to
selection for yield, canopy diameter, trunk cross
sectional area and height. Heritabilities of yield
were low (3-40%),whercas height (47-72%)
was amenable to selection.

336, MASAWE, PAL., CUNDALL, EP and
CALIGARI, PDS. 1996. Distribution of
cashew {lower sex-types between clones and
sides of tree canopies in Tanzanin. Annals of
Botany 78(5): 553-558 (Cashcw Research
Project, Agril Research Institute, Naliendele, PO
Box 509,Mtwara, Tanzania.)

In a study conducted from July to
Dec. 1992, production of male, hermaphrodite
and abnormal flowers on different sides of the
canopy was studied in the cashew clones AC4,
AC22, AC28 and AZA2. There were differences
in the numbers of flower types between clones
and between different sides of the canopy,
although there were consistently more male
flowers than other types. There were no
significant differences in vield between the
clones: however, AC22 was relatively lale-
vielding compared with the others.

337. MASAWE, PAL and CALIGARI. PDS.
1997, Investigation of cashew apple colour
and out-crossing in cashew. Proceedings of
International Cashew and Coconui Conference,
Dar Es Salaam, Tanzania. pp. 134-137
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The data on cashew apple colour was
callected at 4 sites for progenies of 12 selected
cashew clones with a range of apple colours.
The segregation of the apple colours could only
be scored an mature trees and was recarded for
each individual tree within each progeny. The
results indicated that there were consistency in
the segregation of the cashew apple colours
between sites in the progenies of most clones.
This indicated a consistency in scoring of the
colours and the paucity of ditferences over sites
indicated a lack of effect of environmental
sensilivity in expression ol apple colour.

338, MASAWE, PAL., CUNDALL, EP and
CALIGARIL PDS. 1997, Performance of local
cashew germplasm and selected clones in
south-eastern Tanzania. Proceedings of
International Cashew and Coconut Conference,
Dar Es Salaam, Tanzania. pp. 146-150

Collecting missions of cashew
germplasm, potentially tolerant to PMD were
carried out in selected villages of southern
Tanzania in 1987 and 1988. After field
evaluation for a period of 3 years, using disease
score and yicld as the selection criteria, only
41 (rees showed acceptable levels of yield and
tolerance to PMD. These 41 clones were
selected for further evaluation. The trial was
inoculated with powdery mildew spores to
ensure a high potential level of infection before
vegetative and yield characters were recorded.

339, MATHEW, SALLY K., SALAM, M.A,,
VILASINI, T.N. and KURIEN, SUSANNAMMA,
1999, Anthracnose disease- an emerging
threat to cashew. Cashew Bullerin 37(8): 3-3
(Kerala Agricultural University, CRS,
Madakkathara- 680 654, Kcrala.).

Anthracnose disease is caused by the
fungus Colletotrichum gleosporioides. Reddish



brown shiny lesions appear on the affected
shoots followed by gum exudation. At an
advanced stage, the branches may be dried
leading to die-back. The pathogen spreads
through rainwater and wind. To control the
disease adopl a combined spray involving
fungicide and insecticide such as Quinalphos
and Copper oxychloride, Endosulfan and
Mancozeb with water may be sprayed during
flushing and flowering periods,

340, MATHEW, AG. 1995, Improved shelling
32(4): 9-11
(l'echnical Director, M/s.Plant Lipids Private
Ltd, Kadayiruppu, Kolenchery-682 311,
Kerala).

machine. Cashew Bulletin

This shelling gadget consists ol 2 sels of

blades arranged horizontally. By means of a leg
operated lever the two blades are brought
together. The blades ,when brought together,
describe a cavity which is kidney shaped like a
cashew nut, When a roasted raw onut is placed
between the blades, horizontally flat,
appropriate edges, concave and convex, facing
the correspondingly shaped blades, it will cut.
However the nut inside will not be
damaged,since the blades are so arranged that
it will stop moving further, In fact the gap can

be adjusted according the size of the nut.

341. MAT'OS, NN, TEXFIRA JR, AC and
SILVEIRA, JAG da. 2003, Influence of
rootstock on physiological hehaviour of
grafted cashew under stress. Revisia
Brasileira De Fruirculiura 25(1): 27-31

The resistance levels were compared of
dwarf cashew rootstocks CCP 06 and CCP 0Y
and grafted plants CCP 76/06 and CCP 76/09
o water and saline stress, using biochemical
and biophysical characteristics. Significant

&9

differences were observed between the grafted
plants. Grafted CCP 76/06 reproduced the
behaviour of stomatal opening of rootstock
CPOG, which was more resistant lo water and
saline stress than CCP 089, The role of the
rootstock in the regulation of ion ahsorption and
gas exchange is also discussed.

342, MBULANYA, GGN. 1997. Wear-
pattern characteristics of cashewnut shell
liquid. Proceedings of International Cashiew
and Coconut Conference, Dar Es Salaam,
Tanzania. pp. 206-210

The present work exploits the fact that
the aromatic ring of CNSL is pronc to of
electrophilic attack by methanol in alkaline
medium and Tast curing thermoselling resing
result. These are then step-polymerised with
hexamine and the resulting material ground o
a powder which is later graded by sieve analysis
to an approximately 60 meue mcl sized
particles. By incorporaling inorganic fillers,
asbestos fibres and a CNSL binder emulsion
the powdered resin can be subjected to high
pressures and temp. to obtain a fractional
element.

343. MCBRATNEY, ME and SUBRAMANYA,
S.2000. Microwave eradication ol Tribolium
castaneum in stored cashew. The Cashew
14(3): 31-34

The

treaztment on adult Tecastaneuwm infesting

cffectiveness of microwave
cashew was studied. The cashew kernels
contuining inscets were exposed at 60, 70 and
80°C and exposure periods of 0, 90 and 180
min.using a kitchecn model microwave unit.
Treatment of adults with microwaves showed
that the temperature had a significant influence
on the adult mortality in T castanewm with over



90% mortality being achieved when exposed
at 180 min.at 60°C. However, the exposure time
did not affect the mortality significantly as over
70% of the insects were Killed by mere heating
of the kernels with insects to a temperature of
60°C. The usefulness of the technolagy is
discussed.

344. MCBRATNEY, ME. and
SUBRAMANYA, 5. 2000 . Microwave drying
of cashew kernels. The Cashew 14(3): 25-30

The effectiveness of microwave and
oven drying of cashew as a means Lo improve
the conventional process of tray drying in hot
chambers was taken up. An uotilitarian
microwave unit and 2 kernel sizes W240 and
W400 were used. It was observed that when
the kernels of the size W400 were subjected Lo
heating at 70 and 80°C., they lost 4.85% and
5.12% moisturc in four hours, while in W240
kernels, the values for similar time and exposure
were 4.42 and 4.61, respectively. Thus, about
4-5% moisture content in the kernels was
effectively removed by oven drying in about 4
hrs. On the otherhand,up to 5.09% moisture
could be lost in W40( kernels by heating in a
microwave oven at 80°C for just 2 hrs.

345. MELO-FILHO, OM., COSTA, JTA,
CAVALCANTE-TUNIOR, AT and BEZERRA,
MA. 2006, Biometric traits and growth of
scedlings of new rootstocks of precocious
dwarfed cashew. Revista Ciencia Agronomica.
37(3): 333-339 (Dep. de Fitotecnia, CCA/UFC,
Caixa Postal: 12.168, CEP: 60.455-970,
Tortaleza. CL, Brazil.)

The performance of 9 rootstocks (P3BI-
1, P3BIIL, P4B-1, P6BII-2, P3BI-2, P6-BIII-1,
PSBIIL, P3BII-2 and clone CCP 06) of dwarfed
cashew was evaluated in Fortaleza, Ceara,
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Brazil, from November 2003 Lo September
2004. The heaviest nuts were obtained with
P3BI-1, P6BIII- |, PSBII, P3BII and POBII-
2. The average values for the biometric traits
of P3BIII and P6BII-2 were similar to those
CCP 06, the
commercially used as rootstock. In general, the
evaluated rootstocks resulted in substantial
seedling growth and develapment, CCP 06 was
superior with regard to the index of graft

recorded for genotype

handling.

346. MENDEZ-NATERA, JR. 2003.
Determination of correlation and path
coeflicients among vegetative and praductive
characteristics of cashewnut (Aracardium
occidentale L)) cultivars at Madakkathara,
Kerala, India. Revista-de-la-Facultad-de-
Agronomia, Universidad-del-Zulia_; 20(4):
401-416 (Departamento de Agronomia, Escuela
de Ingenieria Agronomica, Nucleo de Monagas,
Universidad de Qriente, Av. Universidad,
Campus Los Guaritos. Maturin, 6201,
Monagas, Venczucla.)

An experiment was conducted on 18
cashew cultivars in Kerala, India, to determine
the associations among nut yield per tree
(NYT); the mean canopy (MC), shalfl
circumference (5C) and tree height (TH); nut
weight (NW), apple weight (AW) and AW/N'W
ratio: and to delermine the direct and indirect
effects of these characters on NYT. The NY'T
was negatively correlated with AW and the AW/
NW ratio. NW was positively correlated with
AW, while AW was positively associated with
AW/NW. The MC was related positively with
SC and TH. SC was positively correlated with
TH. The other correlation cocfficients were not
significant. Path coefficient analysis showed
that the characteristies that more directly




affected NYT were AW and NW, while the other
4 characteristics had lower direct effects than
the residual effect. The increments of NYT can
be obtained hy selecting heavier nuts and lighter
apples, however, the 3 vegetative characters of
the tree showed very low direct effects on the
NYT but did not show any significant
association.

347, MENESTRINA, IM., LACOMINI, M.,
JONLS, C. and GORIN, PAJ. 1998. Similarity
of monosaccharide, oligosaccharide and
polysaccharide structers in gum exudate of
cashew. Phytochemisiry 473): 715-721
(Departamento de Bioquimica, Universidade
Federal do Parana,Caixa Postal 19046, 81531-

990, PR, Brazil.).

The gum exudate from the Brazilian
cashews contained traces of the reducing sugars,
rhamnose (0.005), arabinose(0.03), mannose
(0.007), palactose(0.03), glucase(0.02) ele.
Rhamnose, arabinose, glucose and the 3
oligosaccharides were components of the side-
chains of the gum polysaccharide, which had a
main chain of (1-=3)- linked B-D-Galp units,
The structure of this polysaccharide was
determined and found to differ from that
previously reported for the gum of a tree
growing in India, lacking units of 4-0O-
methylglucuronic acid.

348, MENON, ARR and PILLAI, CKS. 1995.
Phosphorylated cardanol prepolymer as a
multi-functional additive for natural rubber-
compounding a comparison with coumarone
- indene resin. The Cashew 9(2): 18-22

The effect of phosphorylated Cardanol
Prepolymer (PCP) and Coumarone Indene
Resin (CIR) on the vulcanization characteristics
and tack strength of NR compounds containing
0 to 40 phr of HAF black and on the tensile
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properties and thermo - oxidative
decomposition characteristics of their
vulcanizates have been studied. The cure rale
index of the PCP- modilied formulations
deereased from 0.70 to 0.513-1 with filler
loading, whereas the decrease for the
corresponding CIR modified samples was from

0.70 10 0.635-1.

349. MENON, ARR and PILLAI, CKS. 1998.
Modification of NR with phosphstic
plasticizers: a comparision of PCNSL with
2-ethyl hexyl dephenyl. Euvropean Polymer
Jowrnal 34(7): 923-929

The vulcanization characleristics, lensile
propertics, thermal decomposition and {lame
retardancy of natural rubber (NR) modified with
PCNSL prepolymer has been studied and
compared with 2-ethyl hexyl dephenyl
phosphate at coneentrations ranging from 10
to 20 phr. The PCNSL modified NR
vulcanizates showed higher tensile properties
and to thermo-
decomposition and flame compared to that

resistances oxidative

containing similar dosages of Santicizer.

350. MENON, ARR and PILLAI, CKS. 1998.
Physicomechanical properties of NR
vuleanizates modified with phosphorylated
CNSL. Journal of Applied Polymer Science
G8(8): 1303-1311

Lffect of fillers like carbon black, silica,
and china clay on the cure characteristics and
physicomechanical properties of natural rubber
(NR) modified with PCNSL in various
proportions has been studicd. Prominent cure
retardation has been observed with progressive
inerease in concentration of PCNSL from 0 to
20 phr. The softening effect of PCNSL on the
vlcanizate has been displayed by the linear
decrease in hardness and tensile modulus and



the increase in clongation at break with the
increase in concentration of PCNSL.

351, MENON, ARR. 1997, Stress-Relaxation
characteristics of Natural Rubber modilied
with Phosphorylated CNSL prepolymer.
Journal of Applied Polyiner Science 635(11):
21832189

The tensile stress-reluxation
characteristics at room temp.ol gum NR
10-20 phr of

phosphorylated CNSL prepalymer were studied

vulcanizales containing

at various strain rates and strain levels, m
comparision with that containing the same
dosage of 2-ethyl hexyl diphenyl phosphate and
the unmodified sample. Maodification of NR
with 10-15 phr of PCNSL resulted in
improvements in tensile properties along with
a lower degree of stress relaxation at the higher
strain rates and strain levels.

352, MENON, ARR and PILLAI, CKS. 1998,
Vulcanization of natural rubber modified
with CNSL and ilts phosphorylated
derivative. Polymer - London, 39(17). 4033-
4036

The vulecanization characteristics of
unfilled natural rubber compounds was studied
in presence and absence of CNSL and its
phosphoryated derivative (PCNSL) by using an
ascillating disc rheometer at various temp.The
case of crosslinking in the presence of PCNSL
and the active role of PCNSL in the crosslinking
reaction was shown by the comparatively hisher
values cf the cure rate index and lower values
of the activation energy of vulcanization.

353, MESQUITA, ALNM., BECKER.V( and
SOBRINHO, R.B. 1998.
identification of lepidopterous species of

Taxonomic

cashew plant in Brazil. Anais Da Sociedacle
Entomologica Do Brasil 27{(4): 655-6536

o

(L

i‘*

(GMBRAPA/ CNPAP, Rua Dra, Sara Mesquita,
2270, Pici, 60511 110, Fortaleza, CE.Brazil.).

In this paper, three pepidopteran cashew
pest species are identified. The species attacking
cashew m Brazil are Thagona postropaed,
Stenoma  cathosiola and  Anacampsis
phviomiella. Notes are given on the damage

caused and localities where the pests are found.

354, MESQUITA, PC., MAIA GA and
NASSU, RT. 2003. Microbiological, physico-
chemical and sensorial stability of cashew
L.)
processed by combined methods. Ciencia-e-
Tecnologia-de-Alimentos. 23(3): 366-369
{Universidade I'ederal do Ceara, Av. Mister Hull
2977 Bloco 857 Alagadico, CEP 60356 000
Fortaleza, CE, Brazil.)

apples (Anracardium occidentale

Cashew processed using combined
methods were stored at room temperature and
cvaluated for chemical, microbiological and
sensorial changes during storage at 120 days.
Microbiologial stability was affected by the
treatments: reduced waler activily, mild heat,
pH reduction, ascorbic acid, sodium benzoale
at 1000 ppm, SO, at 600 and 900 ppm.

355, MESQUITA, RCM., PARENTE, JIG and
MONTENEGRO, AAT. 2004. Influence of
irrigation levels on the growth phenalogy of
common and dwarl cashew progenies during
their first twenty months. Revista-Ciencia-
35(1): 96-103 (Embrapa
Agroindustria Tropical, Fortaleza, CE, Brazil.)

Agronamica.

An experiment was conducted in Ceara,
Brazil (o invesligale the effects of irrigation
levels on the growth phenology of common (C-
CP 12 and C-CP 07) and dwarf (CCP 76 and
CCP 09) cashews, and their progenies (P-09 and
P-07) during the first 20 months of cultivation.
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The treatments included na irrigation, irrigation
all year and supplemental irrigation during the
rainy season. Plant vertical and lateral growths
were continuous for all genotypes, with high
performance by the common clones and
progenies, Lateral growth was higher than
vertical growth during the first 11 months. Stem
diameter was nol a suitable parameter for
estimating plant height and canopy diameter
until the twelfth month after planting. Irrigation
did not affect plant height, canopy diameter and
flowering. Stem diameter and fruiting werc
positively allected by the interaction of
irrigation level and genotype. Fruiting occurred
mainly during the second half of the year {or
clones and progenics under all irrigation levels..

356. MILLANZI, KIK. 1997. Effect of
powdery mildew and storage practice on
quality and viahility in cashew. Proceedings
of International Cashew and Coconut

Conference, Dar Es Salaam, Tanzania.. pp. 151-
153

During 1994 nuts were harvested from
randomly selected of 12 air-layered clones
egrowing al the ARI, Naliendele. Twenty
panicles were treated with Bayfidan to obtain
healthy nuts while another 20 panicles were
untreated and these produced mildew diseased
nuts, Nut yield and apple quality differences from
the treated and untreated panicles were highly
significant. A known mildew susceptible clone,
AMG, yiclded 4 times as much when mildew was
controlled, thus showing the impacl of
disease.Visual quality differences between healthy
and the diseased nuts were variably significant,

357. MILLANZI, KIK. 1997. In situ bud
vigour method: a field technique for
screening cashew for resistance to powdery
mildew. Proceedings of International Cashew and
Coconut Conference, Dar s Salaam, Tanzania..
pp. 138-140

'The in situ bud vigour method effectively
screens cashew clones for resistance/tolerance
to PMD, a causative agent for collapse of buds.
It involves identifying single conical buds on
panicle laterals and taking size measurements
before and after inoculation, allowing 14 days
for inoculation. The size change attributable to
the effect of powdery mildew is caleulated after
comparing with size changes of non-inoculated
buds. Clonal differences become apparent with
significant differences between the susceptible
and resistant clones.

358. MILLANZIL, KJK. 1997. Screening of
cashew clones for reaction (o Helopeltis.
FProceedings of Internaiional Cashew and
Coconut Conference, Dar Bs Salaam, Tanzania..
pp. 117-120

Sucking insect known as Helopeliis
damage tender shoots and panicles of cashew
and contribute Lo poor canopy structure and to
yield reduction. When 3 screening methods
were used they all identified significantly
different tolerant and susceptible clones. The
damage is relative to the flushing patterns so
that in field the early types suffer more damage
than the latec onc. Caging Helopeliis in the
laboratory or conlining Helopeliis in a large
polydame with a fizld like environment did not
produce consistent results. A knowledge of
(lushing habit is important when doing clonal
aSSEssments.

359. MINI ABRAHAM and SALAM, MA.
1995, Canopy analysis in cashew. The Cashew
9(4): 26-28

A study was conducted at the College of
Horticulture, KAU to quantify the leaf area of
cashew and to apportion the leaf area in relation
to leaf age. A six year old yielding cashew tree
(Anakkayam - 1) during preharvest flushing



phase had a total leaf area of 54. 13m2 with leaf
area index less than one. The preharvest flushes
that occur during November accounted for 79.2
per cent of the total leaf area in the crown. Leaf
area contributed by (lushes of age more than
one year was very less.

360. MINI ABRAHAM., SALAM, MA and
KAMALAM, NV. 1995, Foliar absorption of
32P by cashew. Journal of Plentation Crops
23(2): 70-77

A method was developed during 1993-
84 1o study the extent of foliar absorption of
321 and to identify the factors affccting foliar
absorption in cashew. A leaf washing technique
was developed Lo quantily [oliar P absorption.
Plant factors such as leal surface, leal age,
cuticle thickness and stomatal index and other
factors such as time of application, duration
allowed for absorption and presence of
surfactant in the spray solution were found to
influence the absorption of feliar applied P. Tt
is recommended that spraying should be carried
out around 11.00 h to the lower surface of
younger leaves and allowing a minimum
absorption time of 6 days to achieve maximum
benefit from foliar applied P.

361. MINI ABRAIIAM und SALAM, M.A.
1997. Absorption pattern of 32P by cashew.
Cashew Builerin 34(12): 2-4 (Dept of

Agronomy, College of Ilorticulture,
Vellanikara, Trichur, Kerala.).
A green house cum  laboratory

experiment was conducted at the College of
Horticulture, KAU, Vellanikkara to study the
absorption patterns of 32P through the roots of
cashew seedlings. Absorption was rapid
initially,atfained its peak at 8 hours. Within &
hours of feeding 59.15 of the 32P present in
the feeding solution was absorbed.
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362. MINI ABRAHAM., SALAM, MA_,
WAHID, PA. and KAMALAM, NV. 1997,
Foliar absorption of 14 C-urea by cashew.
Journal of Nuclear Agriculture and Biology
26(2): 93-104 (College of Horticulture,
KAU. Vellanikkara, Thrissur-680 654, Kerala.).

A method was developed o study the
foliar absorption of 14C-ured and the lactors
alfecting foliar absorption in 3 month-old
A
sequential leal washing technique involving 4

cushew cov.Anukkayam-1 seedlings.
washings cach with 50ml of 2 teepal was used
Lo gquantily the [oliar absorption ol urea. It was
recommended that for better absorption of
foliar-applied urca in cashew leaves which have
stomata only on the lower surlace, ureu solution
in (.03 teepol should be sprayed between 11
and 14 h, directing the spray particles to the
lower surface of yvounger leaves, giving an
absorption time of 7 days.

363. MIRANDA, IRP., CARVALHOQO, JG.,
FREIRE, ALQO and FERNANDLS. AR. 2004.
Silicon and sedium chloride elfects in leaf
content of macronutrients, Na, Cl and SiQ),
of dwarf-early cashew clones (Anacardium
occidentale 1.). Revista-de-Ciencias-Agrarias.
41: 203-213 (Universidade Federal de Campina
Grande/Centro de Saude e Tecnologia Rural,
Departamento de Engenharia Florestal, Paraiba,
Brazil)

An experiment was conducted to
evaluate the NaCl-induced alterations on lcaf
content of macronutrients, sodium, chloride and
silicon in CCP-09 and CCP-1001 dwarf-early
cashew plants and the $i0, amelioration effect
on plant growth under salt stress. The cashew
plants were grown in a half-strength complete
Heagland e Arnon (1950) nutrient solution with
different levels of NaCl (0; 30); 60; 90 and 120
mol/m?) and SiOZ (0.0; 0.3; 1.0 and 1.5 mol/



m3). The nutrient solutions were fully changed
every 10 days. 'The experiment was harvested
60 days after plant acclimatization period.
Sodium chloride reduced nitrogen and silicon
content, and silicon increased N, P and K levels
in leaves of CCP-1001 clone plants. N levels
were also favoured by silicon in CCP-09 plants.
Silicon increased Ca and Mg uptake in plants of
the CCP-09 and CCP-1001 clones, respectively.
Sodium chloride increased Na and Cl uptake in
both clones and silicon kept Na levels lower in
salt tolerant than in salt sensilive plants.

364. MISHRA, WK and . ENKA, PC. 1997,
Physico-chemical characters of cashew
apples of selected types. Proceedings of
Inrernational Cashew and Coconur Conference,
Dar Es Salaam, Tanzzania.

An investigation on physio-chemical
properties of cashew apples was carried out at
AICRP on Cashew,OUAT.Bhubaneswar-751
003, India during 1995- 96. Statistical analysis
revealed significant variation with respect to
various characters i.c. weight ,length, breadth
and specific gravity of cashew apple. Maximum
apple weight was recorded in H367 (66.42¢)
followed by NRCC-1 (59.47g). Maximum
apple length (7.01cm) and breadth (4.78cm)
was observed in NRCC-1. Highest specific
gravity was obtaincd in H320 (1.0003). The
juic:: recovery varied from 47.04 to 82.22 in
different cashew Lypes.

365. MNENEY, EE and MANTELL, SH.
2002. Clonal propagation of cashew hy tissue
culture. Journal of Horriculiural Science &
Biotechnology 77 (6): 649-657

A study was conducted to develop in
vifro culture techniques relevant to the clonal
multiplication of cashew using the Tanzanian
glite clone AC4. Cultural factors affecting shoot

proliferation, shoot elongation, and node
development were assessed using glasshouse-
raised plants of various ages. MS salts medium
containing full-strength macroelements was
found to be the best for shoot proliferation and
shoot elongation. Increasing ages of resulted
in drastic decreases in the abilities of axillary
buds on nodal explants to sprout and elongate
and best performances were obtained from
juvenile explants of 1-6 month-old explants.
Out of 6 cytokinins compared , 6-
benzylaminopurine applied at 30uM and zeatin
at 5uM were found to be optimal for axillary
shool proliferation and shoot elongation,
respectively.

366. MNENEY, EE. 2001. fa vitro
micrografting of cashew. Plant Cell, Tissue

and Organ Culture 66(1): 49-38

Shoot tips excised from glasshouse-
raiscd scedlings and field grown plants of
cashew were micrografted by a modified side
gralling procedure using in vitro raised seedling
rootstocks. Faclors allecting graft-take were
oplimized. The micro-scions was obtained with
hypocotyls rather than with cpicotyls as stock
tissue. Rooting of micrografted shoots of
mature tree origin was poor (13.3%) because
the shools were only partially rejuvenated.

367. MNENEY, EE. 2001. Use of random
amplified polymorphic DNA (RAPD)
markers to reveal genetic diversity within
and between populations of cashew. Journal
of Horricultural Science and Biotechnology
76(4): 375-383

RAPD markers were used to determine
the genetic diversity within and between
populations of cashew. Efficient and novel
procedure for extracting polymerase chain
reaction (PCR)- amplifiable. high molecular



weight DNA fram young cashew leaves were
developed and the PCR conditions for RAPD
analysis of cashew DNA using random 10 bp
primers were defined. Optimized PCR reaction
conditions were then used to analyse differences
in RAPD profiles within and between the
selection of cashew variclies oblained [from
diverse geographical locations around the world
and within a pool of 20 elite Tanzanian cashew
lines.

368. MNENEY, EE.,, MANTELL, SH and
TSOKTOURIDIS,G. 1997. RAPD profiling of
Tanzanian cashew. Proceedings
International Cashiew and Coconut Conference,

Dar Es Salaam, Tanzania. pp. 108-115

This study presents the results of
experiments which were done to explore the
possibility of developing DNA-bascd
techniques ta assess genetic diversity within and
between cashew populations and for detecting
markers linked ta important traits like nut size.
[nitially the conditions for extracting PCR-
amplifiable, high molecular weight DNA from
young cashcew leaves and the PCR conditions
for RAPD analysis of cashew DNA using
random I O-mer promers and anchored
microsatellite primers were defined.

369. MOHAN, Eand RAO, MM, 1995. LEffect
of growth regulators and pruning on the
growth and yield of cashew. Environment &
Ecology 13(3): 675-679

In a trial carried out at the CPCRI (RS)
in Karnataka, 8-year-ald cashew cv. M.76/2
Virdhachalam (VTII 539) trees were sprayed
during the bud activation period with Ethrel.
CCC or TIBA in 2% KNO,. In addition, some
trecs were pruned and spra:yed with 2% KNQO,
or sprayed with 2% KNO, only. Most treatment

af
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increased the numbers of laterals/ leader
compared with untreated controls and all
treatments increased the percentage of perfect
(lowers/ panicle and the numbers of fruits set
and carried to maturity/panicle. The number of
(ruits carried Lo maturity/panicle was increased
least by the pruning + KNO, treatment . which
also gave the lowest nut yiicld (5.60Kg/tree,
compared with 6.7Kg/tree in controls). Lthrel
at 50ppm resulted in the highest nut yield
(13.4kg/tree) followed by 1000ppm CCC (10.7
kg/tree). The growth regulator and pruning
treatments did not affect the durations of
{lowering and harvesting,

370. MOHAPATRA, LN and MOHAPATRA,
RN. 2004. Distribution, intensity and damage
of cashew stem and root borer in Orissa,

Indian Jouwrnal of Entomology 66(1): 4-7

Major cashew growing districts of Orissa
were surveyed for incidence of stem and root
horer Plocoedetus ferrugineus L. during 1993-
97. Highest tree infestation of P. ferrugineus
was observed in the coastal district Ganjam
(20.8%) and lowest infestation of 2.8% in
interior district of Koraput. Maximum trees
were in early to medium stage of infestation,
Tree trunk height of up to 50cm was the most
preferred site of borer attack. Studies on
seasonal incidence revealed that the pest was
active during warmer part of the year (IMarch -
May) and completed two generations in a year.
Amongst several weather parameters viz,
maximum temperature and average temperature
showed significant positive influence on the
activity of the pest.

371. MOHAPATRA, LN. 2004. Management
of cashew stem and root borer Plocaederus
ferrugineus L. Indian Journal of Plant
Protecrion 32(1):; 149-150



Experiment were conducted on 18-year-
old cashew trees in Orissa, India, during 1995/
97 to determine the efficacy of ecofriendly
prophylactic measures against stem and root
borer. The treatments comprised: mud slurry +
carbaryl 0.25%) swabbing (T'1); Sevidol
(carbaryl + indane) (75g / tree basin) and
carbaryl swabbing (T2); Sevidol and swabbing
trce trunk with 3% ncem oil (T3); neem oil
| swabbing; ncem sced kernel extract swabbing
(T4) coal tar + kerosene (1:2) swabbing (T3);
and untreated control (T6). T1 gave the lowest
mean cumulative percentage of infested trees
(6.0) and highest recovery of infested trees after
4 treatments (38.4).

372. MOHAPATRA, LN. 2001. Bioefficacy
of some synthetic insecticides and neem
products against cashew leal folder, Annals
af Plan! Protection Sciences 9(1): 121-123

Field trials were conducted in 7 year old
cashew plantations at Bhubaneswar during
1996-97 to determine insecticides suitable for
controlling C.iiselaea under the agroclimatic
conditions prevailing in coastal Orissa. The
synthetic insecticides and neem products were
sprayed during the peak flushing period of the
crop in December. All of the tesled inseclicides
and neem products significantly reduced the
leaf infestation by the pest at 7 and 14 days of
Spraying. At 14 days afler spraying, the highest
reduction in leal infestation over the control was
76.6% with 0.1% triazophos followed by 76.2%
with 0.05% monocrotophos.

373, MOHAPATRA, LN. 2001. Efficacy of
- some synthetic insecticides and neem
products against cashew leal beetle, /ndian
Journal of Entomology 63(1). 11-13

The efficacy of 7 synthetic insecticides
and 2 neem products against cashew leaf beetle,

)

Monolepta longitarsus was evaluated during
1996 and 1997. It was observed that two rounds
of spraying cither with triazophos (0.02%) or
monocrotophos (0.05%) at 15 days interval was
found effective in reducing the beetle damage.

374. MOHAPATRA, LLN. 1997. Seasonal
dynamics of cashew leaf miner and its
parasite Sympiesis sp. at Bhubaneswar. The
Cashew 11(1): 36-38

The seasonal dynamics of the cashew
leaf miner Acrocercops syngramma and its
larval parasile Sympiesis sp. was studied at
Bhubaneswar, Orissa during 1992-94.
Maximum activity of the parasite was recorded
during the second fortnight of Oclober which
synchronized with the peak incidence of leaf
miner. The extent of parasitisation declined
along with host density during December.

375. MOHAPATRA, LN., BCITERA, AK and
SATAPATHY,CR. 1998. Influence of
environmental factors on the incidence of
cashewnut shoot tip caterpillar. Cashew
Bulletin 35(7): 17-18 (Dept of Entomology,
College of Agriculture,OUAT,Bhubaneswar-
751 003, Orissa.)

The shoot tip caterpllar, Hypatima
haligramma is a major pest of cashew in Orissa.
1t is revealed from the study that aclivity of the
caterpillar commenced from end of August and
increased its maximum with 30.5 shoot
infestation during 4th week of October
synchronizing with peak vegetative growth
stage of the crop. The peak pest population
occurred in the preceeding week i.e., 3rd week
of October. The effect of abiotic factors on
population and extent of shoat infestation
indicated that increase in temperature and
sunshine hour favoured the pepulation built up.



376. MOHAPATRA, LN and LENKA, PC.
1997. Response of different cashew tvpes to
shoot tip bover, Hypatima haligramma in
Orissa, India. Proceedings of laternational
Cashew and Coconut Conference, Dar Ls
Salaam, Tanzania,

Sixteen cashew types were evaluated for
resistance/tolerance to shoot tip borer,a major
foliage feeding pest of cashew in Orissa for 3
years during 1993- 85, The minute yellowish
to greenish caterpillars of the pest inflicted
severe damage to young shoots hy horing the
shoot tips and the leaves. Infestation of shoot
Lip borer started from August and was continued
up (o November, Cashew lypes H-1600,VTIH
30/4, H-1608,H-1598, V'I'H 44/3 and H-1610
showed some degree of tolerance to the pest
.These cashew Lypes also exhibited prolonged
larval and pupal periods of the pest under
artificial infestation.

377. MOHAPATRA, R., JENA, BC and
PANDA, D. 2004. Effect of insecticides and
phytosanitation in management of cashew
stem and root borer. Journal of Planration
Crops 32({supl)): 349-350 (PLACROSYM -
XVL)

A field trial was conducted in Khurdha
district, Orissa during 2000-03 1o evaluate the
efficacy of inscclicides and phytosanitary
measures for management of cashew stem and
root borer, Plocaederus ferrugineus L. The
study revealed thal chlorpyriphos (0.2%) was
the most cffective in protecting about 88.13%
of infested plants from further reinfestation in
the subsequent period. Phytosanitary measures
i.e; removal of grubs by mechanical method
deereased [urther infestation satislactorily,

378. MOHAPATRA, R. 2000, Evaluation of
some new chemicals against insect pests of
cashew in Orissa. The Cashew 14(2): 26-28
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Field experiments conducted during
1998 10 1999 to evaluate the efficacy of certain
new and conventional insceticides on cerlain
insect pests of cashew at CRS, Bhubaneswar
revealed that shoot tip caterpillar, yellow thrips,
black thrips appeared in both the years while
TMB only made its appearence in 1993 All the
insecticides controlled effectively shoot tip
caterpillar in both the years up to a month.
Modcrate cfficacy of insecticides was noticed
in controlling yellow and black thrips, whereas
the insecticides exhihited poor efficacy against
TMB. The performance of the new products
was evaluated to be more or less equal to those
of canventional pasticides.

379. MOHAPATRA, RN., JENA, BC and
LENKA, PC, 2006. Studies on the level of
cashew stem and root borer infestation on
different cashew cultivars, Journal of
Plamaiion Crops 34(3): 417-419

The level of cashew stem and root borer
(CSRB) was recorded on 13 promising cashew
cultivars at CRS, Bhubancswar, Orissa. The
study revealed that the cultivar BPP 3/28
exhibited lowest (2.8%) CSRB infestation. On
the contrary 11-320 recorded the highest
infestation (33.3%). Further it was abscrved in
the bark of relatively tolerant cultivars had
smoother surface than the susceptible cultivars.
When Lhe nul yield was laken in Lo
consideration, it was observed that even more
susceptible cultivars gave good nut yield if
proper plant protection measures are taken.

380. MONTEALEGRE, JC., CHILDERS, NF,,
SARGENT, SA.. BARRQS, L. de M and
ALVES, RE. 1999. Cashew nut and apple: a
review af current production and handling
recommendations. Fruir Varieties Jowrnal 53
(1): 2-9 (Hort. Science Dept,,PO Box 110690,
University of Florida, Gainesville, FL 32611-
0690, USA.).



The history of cultivation, climatic and
soil requirements, cultivars, propagation, seed
germination and culture, fertilizer and irrigation
requirements, pest and disease problems,
harvesting and handling and storage of cashew
nuts and apples are discussed.

381. MOURA, CFH., FIGUEIREDO, RW de
and ALVES, RE. 2005, Appearance and
colour of the peel of early dwarf cashew
clones, for consumption in natura, stored
under different layers of PVC. Revista
Ciencia Agronomica 36(3). 371-375

A study was conducted to evaluate the
effects of modified atmosphere on the
postharvest life of early dwarfl cashew apple
clones CCP 76, BRS 189, END 183 and END
189 harvested from Beberibe, Brazil, and
wrapped in various layers of PVC film and
refrigerated at 5°C. Cashew apples were laid
three at a time in foamy trays which were
individually wrapped in 2, 4, 6 or 8 layers of
PVC film to simulate different film
permeability. Appearance was assessed using
a hedonic scale from zero to 4 , while peel
colour was asscssed bascd on luminosity,
chromaticity and hue angle. Clone CCP 76 had
a postharvest life of 16 days, regardless of film
permeability. However, film permeability
affected the postharvest life of clones BRS 189
and END 183, which were kept for 16-19 and
17-20 days, respectively. Clone ENI) 189 had
a postharvest life of 14 days, which was
unaffected by film permeability. Cashew apples
vellowed throughout storage, as indicated by
the rise in hue angle.

382. MOURA, CFH. 2000. Internal quality
of the new dwarf cashew apple clones
cultivated under irrigation and destined for
fresh consumption. /nreramerican Society of
Tropical Horticulture 42: 119-123

The cashew apples of 9 early dwarf

- cashew clenes from an irrigation experiment
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set up in Mossoro, Brazil in 1994 werc
evaluated. Clone CCP76 was used as a control.
Cashew apples were harvested in August 1997
and cvaluated for total soluable solids,soluable
sugars, pH, total titratable acidity, Vitamin C,
tannins and total carotenoids. Clone END 157
showed the best characteristics for fresh
consumption, even when compared to the
control, especially for high TSS, Vilamin C
contents. Clones END 183 and END 189 were
similar to the control.

383. MOURA, CFH. and ALVES, RE. 2001.
Physical characteristics of cashew apples for
fresh fruit market. Revista Brasileira De
Fruitcultura 23(3): 537-540

Ninc clones of early dwarf cashew were
evaluated in Rondania, Brazil. Cashew were
harvested in August 1997 and assessed for
firmness; size: shape; colour; and weight. Of
the clones evaluated, only CCP0O9 had poorer
colouring than the control CCP76, while in
apples from clones CAPG(500), END157, END
189 and ENID 329 colour was maore intense than
in the control. Clones END157, END183 and
END189 produced apples which could be
classified as type 4 (highest commercial value,
while clones CAP6(500, END157 and END183
produced pear-shaped apples. Clone END 157 had
the best characteristics for the fresh fruit market.

384. MOURA,CFH., FIGUEIREDO, RW.,
ALVES, RE and ARAUJO, PGL. 2004,
Evaluation of the respiratory activity of early
dwarf cashew (Anacardivm occidentale 1..)
clones stored with different layers of PVC.
Proceedings of ihe Interamerican Society for
Tropical Harticulture. 47: 143-145
(Universidade Federal do Ceara, C.P. 12168,
60.316-000, Fartaleza, CE, Brazil. )

Cashew apples of 4 clones were cold
stored (5+or-1 degrees C) under maodified
atmosphere with different layers (2, 4, ¢ and 8)
of PVC [poly vinyl chloride] film (15 micro )



for 21 days. Weight loss was analysed on a semi-
analytic scale and CO, production was measured
daily up to the 7th day and then on the 14th and
21st day of storage. In gencral, cashew apples
wrapped with 2 layers of PVC lost more weight,
with "END 189" giving the greatest weight loss
ol 1.40%. CO, accumulation was highest
(15.35%) in ‘CCP 76’

385. MULIN. M. 1995. Callus formation
from thin cell layers of Anacardium
occidentale L. Silva Lusitana 3(2): 205-211
(Centro de Investigacao das Ferrugens dao
Cafeeiro, LI.C.T. Quinta do Marques, 2780
Oeiras, Portugal.).

Thin layers of cells were isolated from
internodes ol vegetative or floral shoots of 1 Lo
4 year old cashew trees. These layers produced
globular embryogenic-type callus when
cultured in MS medium supplemented with 2.4~
D + kinetin or with 2,4-D + 2iP. All media werc
supplemented with an antioxidant. Use of
ascorbic acid (49.32mg/litre)as an antioxidant
retarded the browning of explants and globular
callus but all explants necrosed when activated
charcoal (1 g/lt) was used as an antioxidant, The
frequency of globular callus production was
higher in explants isolated from flowering shoots,

386. MUNIU, FK and WEKESA, E. 1997,
Diagnostie study on cashewnut production
and marketing in Kilifi and Kwale districts
in Kenya. Proceedings of International Cashew
and Coconut Conference, Dar Es Salaam,
Tanzania. pp. 155-158

In this paper the current cashew
production and marketing practices in the two
districts are described. The main causes of low
yields are diseases affecting inflorescences
(PMD and anthracnosis).Other contributory
factors are low prices, poor
management, firc and wildlife. Suggested
interventions are: Screening of fungicides for
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control of PMD and anthracnosis. introduction
of disease resistant clones, introduction of
orchard upgrading techniques, liberalization of
the market and encouragement of small scale
processing industries.

387. MUNIZ, F., LEMOS, EEP,
VARZEAVMP,, RODRIGUES JR,CJ and BESSA,
AMS. 1997, Characterisation of Cellefotrichum
plocosporioides isolates and resistance of cashew
to the pathogen. Proceedings of Iniernational
Cashew and Cocamit Conference, Dar Es Salaam,
Tanzamia, pp. 249-253

Eleven isolates of Colletotrichum
gloeosporioides were collected from cashew
trees in several places in North- East of Brazil.
They were characterized according to their
colony, appearance, mycelial growth at 15-35°C
and sporulation ability in 3 culture media viz;
PDAWYA WDA. The medium for fungus
growth was Potato- Dextrose-Agar (PDA). The
highest growth took place at 25°C. The
pathogenicity of the isolates on cashew leaves
varied according to the clone. The isolates
BCAI I6L.BCAIL-7L.BCAI-9L and BCAI-18L
of C.gleeosporioides induced the largest lesions
in cashew leaves.

388. MUSALLAR, SH. 1998. Value addition
in cashew kernels for export and internal market-
problems and prospects. The Cashew 12(3): 129-
132 (Chairman,Cashew Expart Promotion Council
of India, Chittor Road, Cochin-16.),

[t is noted that while India’s cashew
exports tolal an annual average of around 78
000 t, the export of value added cashews is less
than 0.02%. 'l'he need for better packaging to
mieel international standards, and the marketing
problems involved are outlined together with the
need for government assistance for promaotional
activitics. With regard to the domestic market
(60 000 1), it is considered that a good potential
exists for value added cashew products. but that
a large scale promotional effort is required.




389. MWASHA, A, FELLIS, R and TRAN
HON. 1997. The effect of desiccation on the
subsequent survival of seeds of cashew.
Proceedings of International Cashew and Coconur
Conference, Dar Es Salaam. Tanzania. pp. 309-312

The ctfect of storage environment on
seed deterioration was investigaled in 5 clones
of cashew. The seed survived desiccation to 6
moisture content and short term (70 davs)
storage al cool lemperatures. In addition,one
sample was stored hermetically at 4.3moisture
content and -20°C for 2 years and showed 100
normal germination. Deterioration was detected
when seeds were stored at 40°C.There was a
negative logarithmic relation (P<0.005) between
seed moisture content and longevity at 40°C.

390. MWASHA, AJ., ELLIS, RH and HONG.,
TD. 1997. The elfect ol desiccution on the
subsequent survival of seeds of cashew. Seed
Seience and Technology 25010 1135-122 (Dept
of Agriculture, University of Reading, Earley
Gate, PO Box 236,Reading RGo 6AT, UK.

The elfect ol storage environment on
seed deterioration was investigated in 5 clones
of cashew. The seeds survived desiccation to
bmoisture content and shortterm (up to 70
days)storage al cool temp.(0°C and -20°C). One
sample was stored hermetically at 4.3moisture
content and -20°C for 2 years and showed
100germination. The duration of hermetic
storage influenced secd germination (PP<0.01).
There was a negative logarithmic relation
(P<0.003) between seed moisture content and
longevily at 40°C. Thus cashew shows orthodox
seed storage behaviour

391. NAGARAJA, KV. 2007. Biochemistry
of eashew: a review, Journal of Fovd Science &
Technology 44(1): 1-9 (National Research Centre
for Cashew, Puttur - 574 202, DK, Karnataka.)

Biochemical changes in cashew kernel
and apple during development, storage and
insect inleraction, nutritional studics and

1Ol

product development have heen reviewed.
Cashew kernel, testa, and shell and cashew
apple and its pomace have been analysed for
hinchemical constituents during development
of cashew nut and apple and during storage of
these have been documented. Few reports ure
available on the presence of trypsin inhibitors,
allergens and aflatoxins in cashew kernel.
Presence ol anlimicrobial agents in cashew
apple flavour have been reported. Possibilities
of product development [rom cashew kernel
rejects, cashew kernel baby bits, cashew testa,
and cashew shell and cashew apple pomace
have been documented. Biochemical changes
during infestation of cashew by tea mosquito
bug and cashew stem and root borers have been
studied to a limited extent.

ol

392. NAGARAITA, KV. 1998, Quality of
cashew kernels in relation to export. The

Cashew 1203). 143-148

Processing of cashew results in kernels
of all grades like wholes, splits, bits efc. and
the price is depend on the size of the kernels.
Large white wholes letch maximum price while
bits and splits fetch less, The economic
effcetivencess of a processing plantis judged by
the capacity o produce white wholes. Quality
guidelines have been laid by the importing
countries and CEPC al Cochin ensures that
these quality standards are maintained before
the kernels are exported.

393. NAGARAIA, KV, GOWDA,
BHAVANISHANKARA PS and KURUP,
VVE. 1994, Biochemical changes in cashew
in relation to infestation by tea mosquito bug,
Plant Physiology & Biochemisiry 21(2). 91-97

Biochemicz! changes in tender shoots
and leaves of cashew during infestation by tea
mosquito bug have been studied. Infestation of
cashew for 24 h by TMB results in decreascd
sugar, Chl 4 and carotenoid contents. Total
phenols, ofthodihydroxy phencls and leaching



of clectrolytes tend to increase after 24 h of
infestation by TMB. Activity of superoxide
dismutase decreased while activity of nitrate
reductase increased alter 24 h of infestation of
TMDB. Studies during shorter period of
mfestation have revealed that the biochemieal
changes are manifested as early as 6 h after
infestation by TMB.

394, NAGARAIJA, KV, 2000, Biochemical
composition of cashew kernel testa, Journal
of Food Science & Technology 37(5): 554-550

Testa from high yielding varicties of
cashew and those procured from commercial
processors of cashew have been analysed for
tannins, proteins, starch, sugars and phenaols,
Significant variations in the testa composition
have been observed amang different high
yielding varicties and commercial samples of
testa. Composition of almond testa compared
well with that of cashew with regard to proteins,
starch, sugars and phenols. Tannin content in
almond testa was low compared to cashew,
Cashew kernel testa, besides being a rich source
of tannins, could be a goad source for
developing food or feed additives, as it contain
considerahle quantities of protein and starch.

395, NAGARAJA, KV, 2006, Composition
of cashew processing by-products. Journal of
Food Science & Techaotogy 43(3): 267-271

By-products of cashew processing
(cashew apple pomace, testa, kernel rejects and
cashewnut shell cake) and crude fibre extracted
from these have been analysed for chemical
composition and mineral content. Extensive
washing of CNSL removed cashew shell cake
washed with water helps in improving the in
vitro digestibility of protein and water
absorption capacity. Crude fibre exhibited
higher WAC compared to their respective by-
products. Proteins from cashew processing by-
praducts could be catracted better with NaOH
(0.05M) and NaCl (0.25M). Extent of in virro

e e ———————————

digestibility of the extracted proteins is higher
compared to the respective by-products.
Cashew processing by-products after suilable
treatment could be a good source of protein,
crude fibre and minerals.

396, NAGARAJA, KV, 2001. Functional
properties of defatted cashew kernel {lour.
Journal aof Food Science & Teclinology 38(4):
319-323

Functional properties of defatted cashew
flour were compared with those of Almoend and
Soybean. Defatted cashew kernel flour had
lower water absorption capacity, higher ail
absorption capacity and emulsification capacity
compared to defatted soybean flour. Foaming
capacity of defalled cashew kernel {lour was
comparable with that of soybean. Defatted kernel
flour of Almond cxhibited lower water
absorption, oil absorption, foaming capacity
compared to cashew and soybean. Blending of
cashew and soybean in the ratio of 1:1 improved
the water absorption and emulsification capacity
of cashew. Both almond and soybean exhibited
similar behaviour with respect to stability of the
foam at pHs, ranging between 3 and 10.

397. NAGARAJA, KV. 2002. Harvest and
post harvest handling ol cashew. fadian
Cashew Industry 2002:  118-123 (Ldited by
Singh, HP and Balasubramanian, PP. DCCD,
Cochin.).

‘I'his article summarise the werk done on
maturity of cashew, harvesting ol nuls, post
harvest storage and value addition. The review
has indicated that {ully mature nuts are o be
harvested to reduce kernel rejects during
processing. Peeling out turn and shelling
percentage tend to increase with maturity.
Whereas, per cent kernel reject tend to decrease
with maturity. Cashew kernel baby bits could be
used for the preparation of organoleptically
acceptable milk sweetened and cocoa flavoured



398. NAGARAIA, KV. 2003, Preparation
of spread from cuashew kernel baby bits,
Journal of Food Science & Technolagy 2003
40(3): 337-339

Sweetened and flavoured spread has
been prepared from cashew kernel baby bits
(CKBB). Among the Sweetened spreads
prepared with different flavours, cardimom
flavoured spread was the most preferred.
Defatting of CKBB did not affect the
organoleptic acceptability of the spread. Mixing
of CKBB with groundnut kernels in equal
propoertion did not affect the arganaleptic
aceeptability of the spread. Almond spread was
preferred over spread from CKBB.

399. NAGARAJA, KV. 1998. Quality and
processing aspects of cashew. Harvesr & Past
Harvest Technalogy of Plantation Crops: 111-
113 (Edited by Bosco, SJD. et al. CPCRI,
Kasaragod.).

This paper listed the vitamin content and
mineral content of the cashew kernel. It also
¢xplained about the use of cashew apple viz;
preparation of cashcw apple juice, syrup,
canned fruit, jam etc.

400. NAGARAJA, KV., BHUVANESHWARI,
S and SWAMY, KRM. 2007. Biochemical
characterization of cashew (Anacardinm
oecidentale [.) apple juice and pumace in
India. Plant Genetic Kesources Newslerter,
No. 149: 9-13

Released varielies (33) and germplasm
accessions (79) were characterized for
biochemical composition of cashew apple juice
(tannin, flavonoids, sugars, ascarbic acid and
arganoleptic acceptability) and pomace
(protein, carbohydrate, sugar, tannin and crude
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fibre). Based on the variability noted, quality
indices have been developed |, and varicties and
accessions with desirable qualities identificd.
Among the varielies and accessions analysed,
varicty Jhargram [ and germplasm accession
NRC 190 were best for cashew apple juice,
while varictics NRC Sel. I, BLA [39/1 and
Bhubaneswar - | and germplasm accessions
NRC 247 and NRC 160 were found to have the

best cashew apple pomace caharacteristics.

401. NAGARAIJA, KV AND PADMA, S.
2005. Studies on coated cashew kernel baby

bits. Journal of Frood Science & Technology
42(1): 89-92

Cashew kernel baby bits (CKBB) coated
with and
vanila,cardamam and ginger could be stored at
ambient temperatute in sealed LDPE pouches

sugar [lavours such as

for 12 months without any quality deterioration,
CKBB couted with honey and combination of
cardamom flavour and apple green colour were
preferred organoleptically over other
cambinations of flavour and colour. Deep frying
of CKBB in vegetable oils did not affect
organoleptic acceptability after coating with
sugar. Deep fried defatted CKBB coated with
suzar and combination of cardamom flavour
and saffron colour were arganoleptically
preferred over other combinations. During
coating colours hind to protein depending pn
the concentration of protein and colours.

402. NAGARAJA, KV., SHOBHA, D and
YOGEESHA, A. 2007, Extraction of tannin
from cashew kernel testa at acidic pH.
Jowrnal of Food Science & Techinology 44(6),
030-038

Refluxing with distilled water (1:4 w/v)
at pH I was cfficient for the exiraction of tannin
from cashew kernel testa (CKT). The acidic



extract after precipitation of pectin and
concentration , is a rich source of tannin with
potential antioxidant activity. The antioxidant
activity of CK'I" compared well with that of tea.
Antioxidant activity per mg tannin was less in
CK'T' due to higher tannin content compared Lo
lea, which is having lower lunmin content.

403. NAGARAJA. KV uand DBALA-
SUBRAMANIAN, D. 2007. Processing and
value addition in cashew. National Seminar
on Research, Development and Marketing of
Cashew, 20-21st Nov. 2007, Goa. Souvenir and
Extended Summaries. p. 89-91 (National
Research Centre for Cashew, Puttur-574 202..

D.K., Karnalaka)

This lead paper dealt with various aspects
of cashew nut processing, value addition and
[future strategies Lo improve Lhe value addition
and processing aspects of cashew kernel and
cashew apple.

404. NAIDU, TCM., SREEKANTH, B and
NARAYANAN, A. 1999. Biochemical and
nutrient changes in different compaonents
during cashewnut fruit growth. Journal of
145-148. (Dept of
Plant Physiology, Agricultural Collcge
(ANGRAU), Bapatla-522 101, AR,

Planiation Craps 27(2):

This study was undertaken to estimate
the changes and

macronutrients in 3 different parts of cashew

in sugars, proteins

fruit, pscudofruit, pericarp and kernel during
fruit growth. In pseudofruit there was a
125.0mg gUdw at O weeks after peanut stage
(WPS)ta 653.7mg gldw at § WPS. In pericarp
there was a conlinuous decrease in the TS
during fruit growth. In kernel TS increased till
3 WPS and decreased thereafter. Oil content in
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T

the pericarp increased between successive
stages trom 101 at 1 WPS to 414 at 5§ WPS
and then decreased.

405, NAIDU, TCM. 1999, Utilization of seed
reserves for seedling growth of cashew-I:
cffect of secd size on depletion of nutrient

and biochemical constituents, Seed Research
27(2): 149153

The total content of seed reserves were
higher in cashew ¢v.BPP-8 than BPP-4 owing
to the larger size of its cotyledons. The tortal
contents depleted from cotyledons during
seedling growth were also higher in BPP-8 than
in BPP-£. The percentage depletion of all the
reserves except for Mg was almaost the same in
both cultivars.

406. NAIDU, TCM., SREEKANTH, B and
NARAYANAN, A. 1998, Growth and
development of cashew fruit: 1. Drymatter
accumulation in different compaonentis of
fruit. Jewrnal of Plantation Crops 26(1); 89-
92 (Dept of Plant Physiology, Agricultural
Caollege. APAL, Bapatla-522 101,A.P.)

The development of individual fruit
components in cashew were independent of
each other. The results show that, while one
componernl is 10 ils fully accelerated growth,
the others were at suppressed growth. That is,
the maximum development of apple occurred
during first 3 wecks, while that of kernel
occurred during 3rd and 4th weeks, where as
maximum development of apple occurred
during 5th week. It shows that during 3rd week
there was a close competition between pericarp
and kernel for development which may
determine the final true fruit /nut composition.

407. NAIR, MK and ANITHA KARUN. 1994,
Vistas of biotechnology for palms, cocoa and



- 0 e

cashew. Indian Horticulture 39(3): 36-39
{Central Plantation Crops Research Institute,
Kasaragod-671 124, Kerala).

Tissue culture of woody perennials
including palms, cocoa and cashew are not
commercially successful so far. Research
programmes of different laboratories around the
world, however provide some hope for a
breakthrough in these crops.

408, NALINI, PV. Canopy characteristics in
cashew. The Cashew 1999 13(1): 31-36

In a trial at Anakkayam, Kerala,
seadlings, grafted plants and those produced
from layers of cashew cultivars Anakkayam-|
and Madakkathara-1 were planted at a spacing
of 7.5x7.5 m. Canopy surface area was smallest
in grafted plants of both cultivars. These plants
produced a highest nut yields (11.30 and 10.56
kg/tree).

409. NALINI, PV., PUSHPALATHA, PB and
CHANDY, KC. 1994. A special type of
cashew nut sans shell liquid. The Cashew: 8
(1) 15-16. (CRS, Anakkayam, Kerala.)

The Anacardium occidentale variety
Pattannur-1-1, collected from Pattannur in the
Kannur district of Kerala, India was evaluated
for yield and agronomic and quality traits at
the CRS, Anakkayam, Kerala over 26 years
from 1967, It is nuled for the absence of cashew
nut shell liquid, which, although a highly
valuable commerical byproduct, prevents raw

- consumption af the nuts, Thus, Pattannur-1-1

18 recommended for use as a fancy type,

especially in homestead gardens. Nuts should

ideally be collected just before they turn grey
(40-45 days after setting).

410. NALINI, PV., CHANDY, KC and
PUSHPALATHA, PB. 1998. Sulabha and
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Dhanashree - new cashew varieties of Kerala.
The Cashew 12(1): 5-6 (Cashew Research
Station, KAU, Anakkayam, Malapuram Dist.,
Kerala.).

Sulabha is a selection from the
germplasm bank of CRS. Anakkayam and
Dhanashree is a hybrid progeny of Tree no.30
of Kattarakkara and Brazil 18. Both the
varieties have bold nut size, high yield and
superier kernel characters suited for export
purposes. Moreover the apple characters of
these varieties are of extraordinary worth. These
varieties are suitable for cultivation in the
laterite and red loam soils as rainfed crop. The
export grade of both the varieties are W.210 and
W.240 respectively. The mean nut weight is
7.8g, shelling percentage 30.5.

411. NANDAKUMAR, S., DBALA-
KRISHNAN, K and PAPPIAH, CM. 1998
Effect of foliar sprays of urea and
endosulphan on the incidence of tea
mosquito bug and yicld of cashew. The
Cashew 12(1): 7-9

The experiment conducted in six years
old cashew plantations Cv- VRI-1 grown under
rainfed conditions during 1991-93 at RRS,
Vriddachalam revealed that the soil application
of 500:200:250 g N, P,0, and K,O per tree
along with three foliar spray of 4.0 percent urea
combined with 0.05 percent endosulfan at the
time of formation of new flush, flowering and
[ruit development stage significantly recorded
higher nut yield. However, this treatment has

not reduced the incidence of Tea moaquito bug.

412. NATHANIELS, NQR., SITAONA, MER
and SHOO, JAE. 2003. IPM for control of
cashew powdery mildew in Tanzania L

Farmers® crop protection practices,



perceptions and sources of information.
International lTeurnal of Pest Management
49(1): 25-30

A survey of 218 cashew farmers
conducted in three Tanzanian cashew-growing
districts recorded farmers’ knowledge of
cashew powdery mildew disease caused by
Qidium anacardii and its control. The survey
complemented a wider study of cashew
powdery mildew discase management
knowledge and information systems. The
overall objective was to identify difficulties in,
and solutions to, implementing integrated pest
management (IPM) to minimize costly and
environmentally harmful use of sulfur
fungicides. Over 90% of farmers in Newala and
Nachingwea dist., and 70% of respondents in
Mkuranga Dist.. used sulfur dust. Most farmers
believed that sulfur was essential for protecting
cashew tlowers from damage by mist - “mist
disease’ and for increased production, and knew
no ways of reducing use of sulfur. A minority
of farmers” had some knowledge of the life
cycle of (). anacardii and of the possibility of
linking cultural practices to remove infection
sources with reduced need for sulfur later,

413, NATTIANIELS, NQR., STAONA, MER
and SHOO, JAE. 2003, IPM for control of
cashew powdery mildew in Tanzania II:
Networks of knowledge and influence,
international Journal of Pesr Management
48(1): 37-48

A standardized sulfur-based stratgey for
control of powdery mildew discasc was strongly
favoured by the progressive farmers’ of
Tanzania, and by a coalition of organizational
and financial resources of influential farmers’.
Major efforts to promote alternative knowledge
and understanding about powdery mildew
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discase and its integrated control have. to a
disturbing extent, not reached either the
majority of producers. Important factors
limiting access to this knowledae were : poor
integration of the knowlegde and other resource
networks of farmers and key nonfarming
stakeholders with official sources of alternative
cashew crop protection and IPM information;
ambiguity researchers  and
development practitioners concerning the
potential of IPM in cashew, deficient

amongst

communication methods, and limited ideas on
how to promote the active learning required for
understanding of the
potential for 1PM in cashew can be enriched

IPM Rescarchers’

through study of those farmers who have begun
to practice their own local forms of TPM.

414. NATITIANIELS, NQR and KENNEDY,
. 1996. Variation in severity of cashew
powdery mildew disease in Tanzania:
implications for research. /nternational
Jowrnal of Pest Management 42(3): 171-182
(ARI, Naliendele, PO Box 509, Mtwara,
lanzania..)

In 1993, cashew trees in farmers fields
in 2 areas ol southern Tanzania were surveyed
for growth, powdery mildew development,
amounts and application of sulfur,pest damage
and nut yield, It is suggested that final yields
resulted [rom an interaction of factors, onc af
which was powdery mildew disease. There was
ahighly significant (<0.01) association between
the number of sulfur rounds and disease severity
in Newala bul no signilicanl associalion
between number of rounds of sulfur and yield
in October. Pest damage estimates showed no
consistent pattern in cither region.

415. NAYAK, MG., SWAMY, KRM and
PALANISAMY, K. 1995, Studies on




screening of cashew types for dwarfing
character. The Cashew 9(4): 18-24

Evolving dwarf cashew Lypes suitable [or
high density planting is the need of the day to
exploit maximum yield [rom unit arca. The
eight month old seedlings raised from the
Brazillian origin and of the identificd semi
dwarf trees exhibited differences with respect
to height of scedling and internodal length. The
height of seedling and internodal length in the
case of semi dwarf types were about half that
of tall types. These seedlings have been planted
in the ficld and the preliminary observations
made on seedlings have indicated the possibility
of identifying the semi dwarf types in cashew.

416. NAYAK, MG., SWAMY, KRM and
YADUKUMAR, N. 2007. Effect of Pruning
on growth and yield of Cashew (Anacardium
occidentale.l..) National Seminar an Research,
Development and Marketing of Cashew, 20-
21st Nov. 2007, Goa. Souvenir and Extended
Summaries. p. 55 (National Research Centre for
Cashew , Puttur - 574 202, DK, Karnataka)

Pruning, an esscntial horticultural
technique for the improvement of crop yield in
several horticultural crops (Mika, 1986) is not
well understood in cashew. Khan et al. (1987)
reported that pruning of the deadwoad alone
helps in improvement of 30-40% nut yield in
cashew while, Mohan and Singh (1989)
reported that the nut vield can be doubled by
leader shoot pruning. In other tree crops like
apple pruning helps in inducing dwarfing and
thereby hetter size and shape to the canopy and
same has been recommended in high density
planting to restrict the tree size and to improve
the qualily of the produce. (Mika, 1986).
Pruning also helped in changing the pattern of

branching and flushing in several other crops
like arapes, apple, pear and several ornamental
crops. Mosl of the older cashew plantations
available in the country are of seedling origin
and have beecome senile. These nced
rejuvenation to improve the yield performance
so as ta achieve self sufficiency in nut
requirements. Therefore, to understand the
effect of pruning on growth and yield on
cashew  wvaricties

different a

comprehensive study was initiated and reported.

morcec

417. NAYAK. MG. 1996. Training and
pruning practices for cashew. Tie Cashew
10(2). 5-9

Toestablish an ideal plantation the young
grafts arc to be trained from the first year of
planting itself which helps in faciliating for easy
and effective intercultural operations like base
cleaning, trench making, ferlilizer application,
pesticidal spray against TMB, swahbing against
CSRB, and harvesting of nuts. In old and
unthrifty plants , the development ol deadwood,
water shoots, criss-cross branches should be
pruncd to enhance nut yield. The leader shoot
pruning should also be attended atleast once in
2-3 years which will be of help in boosting the
nut yield.

418. NAYAK, MG and BHAT, MG, 2004,
Biodiversity in cashew, its conservation amd
utilization in crop improvement. In:
Horticulture for sustainable income and
environmental protection, Yol. 11, 2006. Edited
by VB. Singh., YY. Kikon and CS. Maiti. p.
615- 624.

Several species of Anacardium exists in
Brazil and wide variability in cashew is reported
from Brazil, being the centre of origin of
cashew. A large number of new germplasm



having diverse characters have been collected
and conserved in NCGB at Puttur, Karnataka.
Twenty four cashew varicties were released by
selecting from the germplasm after evaluating
the accessions. 'I'welve hyhrids have been
evolved using germplasm as donor parcnrs for
desirable traits. The breeding strategics for
cashew improvement is mainly for
enhancement of yield with better nut size and

other nut and apple characters.

419, NAYAK. MG., BHAT, MG uand
YADUKUMAR, N. 2004. Status and need for
mechanization of production and post-
production operations in cashew. In:
Proceedings of the National Working Group
Meeting on Mechanization needs
Horticulture cand Hill aigricutiure for production
and post production operations and Value
addition. 16-17 April 2004, CIAE, Bhopal. p.

§2-85

The status and scope of mechanization
in Cashew cultivalion and post production
operations were discussed. The utility of
mechanization in propagation. pruning,
irrigation, fertigation, harvesting and processing

and its cost effectiveness were listed.

420, NAYAR, KG. 1993, Cashew: a crop with
unlimited potential. The Cashew 9(1): 3-10

This paper deals with the export potential
of cashew kernel and the problems faced by
the Indian exporters and farmers and the world

SCETIUTIO,

421. NETO, SPS., MARUTA, 1 and
TAKATWA F 1995, Identification of cashew
(Anacardium occidentale 1..) seedlings with
RAPD markers. International symposium on
tropical fruits. Improving the quality of tropical
fruits, Vitoria, Brazil, 7-12 November, 1993.

of
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Acra-Horticulturae.,, No, 370, 21-26
(Departiment of Biotcchnoloay, CAMPO-Cia.
de Promocao Agricola, SEPN 516 B1 "A" 4

Andar, 70770-515 Brasilia-DF, Brazil.)

RAPD amplification products were
obtained in genomic DNA extracted from
scedlings of 4 dwarl cashew clones (CPO6,
CP09, CP76 and CPIC01) amplified with six
10-mer arbitrary primers. The profiles obtained
for each seedling were compared with each
other Tor dentilication ol clone specific
amplified products. The size of the DNA
fragments ranged from 240 to 178() base pairs.
The number of bands in the profiles varied from
0 to 4, depending on the primer and seedling
tested. A total of 27 amplification products
suitable for DNA fingerprinting were disclosed.
Only the bands gencrated by 1 of the 6 primers
tested were sufficicnt to distinguish each of the
4 clone scedlings investigated. Two primers
were selected for the further identitication of
RAPD genomic markers in cashew.

422. NETOV and CALIGARI, PDS. 1997.
The effect of variability on cashew yield
trials. Proceedings of Internarional Cashew
and Coconut Conference, Dar Es Salaam,
Tanzania. pp. 7473

Several sociceconomic and
environmental factors have contributed to the
decline and a number of measures have recently
been implemented o attempt Lo reslore previous
production levels in Tanzania. ITowever,
cashew research to support these efforts is
facing very high vyield variability in the data
from lield experimentation,which makes
breeding assessment difficult and hinders the
identification of improved cultivation practices.
Trails showing cocfficients of variation above
40 are not uncommon,



L 423. NGATUNGA, EL.. DONDEYNE, S and
DECKERS, TA. 2003. Is sulphur aciditying
cashew soils of South Eastern Tanzunia?,
Agriculture, Ecosystems and Environment.
95(1): 179-184 (Nalicndele Agricultural
Research Institute, P.O. Box 509, Mtwara,
Tanzania.)

Cashew nut, a major cash crop of
Tanzania, is mainly produced in the South
Eastern part of the country. Sulphur dust is
widely used for controlling powdery mildew
disease caused by Qidium anacardii Noack.
This can cause acidification of soils and thus,
may threaten the productivity of cashew and
its intercrops. To assess the extent and
magnitude of the current acidification, pIl of
topsoil (0-20 cm) and subsoil (20-40 cm) of 70
farmers’ cashew groves where sulphur had been
applied farup to 12 years, was compared ta 70
similar undusted groves. On average topsoil pl1
of sulphur dusted groves on the Makonde
plateau was 0.2 U lower than of undusted
groves; subsoil pH was 0.1 U lower. However,
in 29% of the groves the difference in topsoil
pH between dusted and undusted groves was
between (0.5 and 0.9 U. For groves of the inland
plains, no effect could be established. Soil pH
on the Makonde plateau decreased with
increasing number of years ol sulphur use while
it remained stable in the inland plains. Soils of
the Makonde plateau have a high risk for
acidifying to pH levels between 4.5 and 4.0
- which could aftect the cashew nut production
“and would be detrimental to intercrops such as
sorghum, finger millel, and maize. This is due
lothe soils’ inherently low pH and law huffering
eapacity which is linked (o their high sand
content. Lime could be used to mitigate the
effect of sulphur and can be obtained locally

from fossil coral limestone, not exploited yet.
Alternatively, the incidence of powdery mildew
could be reduced by crop husbandry techniques
or by using organic fungicides: the first
alternative has the disadvantage ol requiring
farmers to understand aspects of the
epidemiology, the second of being more costly
and more toxic than sulphur and ef requiring
waler [or its application which is scurce on the
Makonde plateau.

424. NIRBAN, Al and SAWANT, PA. 2000.
Constraint analysis of cashewnut growers.
The Cashew 14 (1): 45-49

This paper assess the extent of
knowledge and adoption of the recommended
practices of cashewnut cultivation by the

cashewnut growers.

425. NIVAS, SHASHIKIRAN and T’
SOUZA, L. 2004, Somatic variation in tissue
culture derived mature cashew trees. Journal
of Plantarion Crops 32((supl)): 144-146
(Proceedings of PLACROSYM - XVIL.)

Trees produced in vitro  from
cotyledonary nodes of cashew were planted in
the field at various locations. Somaclonal
variations were noted as compared to seed
arown trees ol the same age. The girth of the i
virro produced trees was slightly more and the
hight was lower than that of the seed grown
trees. ‘The flowers set in eatlier in the tissue
cultured rees. There was o strong tendency
towards apical dominance in the initial growth
of tissue cultured trees. The immune system is
also is not stable, resulting in a lot of infestation

from pests.

426, OELRICHS, PB., MACLEOD, JK and
SCAWRIGIIT, AA. 1997, Isolation and
characterisation of urushiol components
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native cashew
(Semecarpus australiensis), Narural Toxins.
5(3): 96-88 (National Rescarch Centre for
Environmental

from the Australian

Toxicology, Brisbane,

Australia.)

Native cashew (S. australiensis) is a well-
known food source for aboriginal people of
nartheastern Queensland and the Narthern
Territory (Australia). It is also well known that
contact with the seeds at a certain stage of
growth can cause severe dermatitis in
susceptible individuals. To prepare the fruits for
cating, they are commanly treated by leaching
for 2-7 days with waler [vllowed by heating in
bark, and this trealment apparently produces an
cdible cashew nut. Recently, attempts have been
made to use this valuable source of food by a
commercial company. It was necessary to
identify the active principle(s) in the sceds to
determine the most effective way of rendering
the seed suitable for human consumption
wilhout altering the flavour. By using salvent
extraction and silica-gel chromatography, a
{fraction cantaining 1 major urushiol was
obtained. Its structure was confirmed by
comparison of its NMR and mass spectral (MS)
data with that previously reported. This
compound, which is found in high yield, is also
found in poison ivy (Toxicodendron radicans)
and is responsible for dermatitis in susceptible
individuals. Soaking the seeds in light
petroleum cther for 1 week followed by roasting
to evaporate the solvent is suggested as the most

elfective way of removing the toxin.

427. OGHOME, P and KEHINDE, Al. 2004,
Separation of cashew nut shell liquid by

column chromatography. African Journal of

5(2): 92-95
{Department of Chemical Engineering,

Science and Technology.
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University of Lagos, Akoka, Lagos, Nigeria.)

Cashew nut shell liquid (CNSL.) a natural
product that consists of a mixture of phenoclic
compounds was separated into cardanol,
cardol, and 2-methylcardol using column
chromalography. The separation was aimed at
recovering cardanol that can be used in the
synthesis of cation-exchange resin. The
separation was effected using a mixture of equal
portions of benzene and chloroform as the
mobile phase in a column packed with silica
gel adsorbent of particle size 60-120 mesh as
the stationary phase. The mean RF-values
determined from the study were cardanol
(0.516), cardal (0.173) and 2-methylcardol
(0.148). The corresponding RM-values
calculated were cardanol (-0.040), cardol
(0.673). 2-methylcardol (0.753). The RF-value
is a measure of the allinity of the component
for the mobile phasc. The results show that the
component that eluted first from the column
which was cardanol had the highest affinity for
the mobile phase, followed by cardol while the
2-methyleardol had the least affinity. The RM-
value is a measure of the pelarity of the
component and its affinity for the stationary
phase. The results of this study show that the
component that eluted last from the column
which was 2-methylcardol was the most polar.
The molecular structures of these three
components also show thal 2-methylcardol is
the most polar followed by cardol and the least
polar was cardanol, The RF-value of cardanol
obtained in this study could be used in the
design of an industrial chromatographic column
for its separation from CNSL.

428. OGUNTUNDE, PG and GIESEN, N
VAN de. 2005. Water flux measurement and
prediction in young cashew tree using sap



flow data. Hydralogical Processes 19(16):
3235-3248

Measurements  of  sap  [low,
meteorological parameters, soil water content
and tension were made for 4 months ina young
cashew plantation during the 2002 rainy season
in Ejura, Ghana. This experiment was part of a
sustainable water management project in West
Africa. The Granier system was used to measure
hall- hourly whole-tree sap [low. Weather
variables were ohserved with an automatic
weather station, whercas soil moisture and
tension were measured with a Delta -T profile
probe and tensiometers respectively. Clearnsss
index (CI) a measure of the sky condition, was
significantly correlated with tree transpiration
(r2=0.73) and potential evaporation (r2 = 0.86).
Both diurnal and daily stomata conductance
were poorly correlated with the climatic
variables. Estimated daily canopy conductance
geranged from 4.0t0 21.2mm s- 1, with a mean
value of 8.0+3.3mm s-1, Water flux variation
was related to a range of environmental
| wvariables: soil waler conlent, air temperature,
solar radiation, relative humidity and vapour
~pressure deficit. Linear and non-linear
l‘ sgression models, as well as a modificed
* Priestley- Taylor formula were fitted with
spiration, and the well- correlated variables,
g half-hourly measurements, Measured and
ted transpiration using this regression
‘models were in good agreement, with r2 ranging
m 0.71 to 0. 84. Solar radiation, CI, clouds
d rain were found Lo inlluence tree water flux.

. OGUNWOLU, SO. 2000. Effects of hat
ter dip, chemical treatment and
yethylene film packaging on storage life
cashew apple. Nigerian Journal of Tree
p Research 4(2): 85-93.

The effects of hot water dip. chemical
treatment and polyethylene film packaging .,
applied alone or in combination, on storage life
of cashew apple were investigated. Fresh
cashew apple were treated with hot water and
benomy! solution and packed in polyethylene
bags, while untreated fruits served as control.
The treated and control samples were stored at
tropical ambient conditions of 27-30°C and
were assessed daily for appearance., firmness
and loss in fresh weight. Samples sealed in
polyethylene bags stored best, and the film
packaging reduced fresh weight loss. There was
no incidence of decay in benomyl - treated
fruils. Benomyl treatment combined with
storage in sealed polyethylene bags increased
the storage life of cashew apples at ambient
conditions from 4 to 12 days.

430, OJELADE, KTM. 1998. Review of
twenty years of cashew (Anarcardium
occidentale) entomology in Nigeria. Nigerian
Journal of Tree Crop Research. 2: (2): 8§0-91
(Entomology Division, Cocoa Rescarch
Institute of Nigeria, PM.B. 5244, Ibadan,
Nigeria.)

This article reviews the progress on
cashew entomology made in the last 2 decades.
Over 286 species of pests have so far been
reported, but only Analeptes trifasciata,
Selenathrips rubrocinctus and Pachnoda
cordara have been comprehensively reported.
‘I'he role of various ant species, Dysdercus and
Leptoglossus membranaceus as vectors of
diseases ol cashew are highlighted. Suggestions
for the improved quality of cashew production
are presented.

431. OLATUNIIL, LA., OKWUSIDI, JT and
SOLADQYLE. AQ. 2005, Antidiabetic effect
of Anacardium occidentale stem-bark in
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fructose-diabetic rats. Pharmaceutical
Biology. 43(7): 589-593 (Department of
Physiology and Biochemistry, University of
Lorin, I M. B. 1515, Ilorin, Kwara Stale,
Nigeria.)

The antidiabetic activity of the cashew

plant (Anacardium occidentale Linn,
[Anacardiaccac|) stem-bark methanol extract
was investigated in fructose-fed (diabetic) and
normal rats. Animals were randomly divided
into group A {control}, group B (treated with
200.0 meg/kg body weight of the extract; orally),
group C (fed with enriched fructose dict only,
25%; w/w) and group D (fed with enriched
fructose diet along with 200.0 mg/kg body
weight of the extract; orally). Animals were
treated with extract and/or enriched fructase dict
for 21 days. The enriched fructose diet resulted
in significant increases in plasma glucoese, total
cholesterol, triglyeeride, total cholestercl/HDL-
cholesteral ratio. malanyldialdehyde, total
protein, urea, and creatinine. Administration of
the extract significantly prevented changes in
plasma glucose, triglyceride, total cholesterol/
HDL-cholesterol ratio, malonyldialdchyde,
urea, and creatinine induced by enriched
fructose diet. On the other hand, treatment with
enriched fructose diet and/or extract did not
have any significant effect on plasma alkaline
phosphatase level, These results show that
chronic oral administration of methanal extract
of Anacardium occidental stem-bhark at a dose
of 200.0 mg/kg body weight may be a safe
alternative antihyperglycemic agent that has
beneficial effect by improving plasma glucose
and lipids in fructose-induced diabetic rats,
which is associated with a reduced lipid
peroxidation,

——|

432. OLIVEIRA-FREIRE, F-das-C und
CHAGAS-OLIVEIRA-FREIRE-F-das. 1997,
Angular leaf spot of cashew (Anacardium
occidentale L.) caused by Septoria anacardii
sp. nov., Agroiropica. 9 (1) 19-22 (Empresa
Brasileira de Pesquisa Agropecuaria/Centro
Nacional de Pesquisa de Agroindustria Tropical
(EMBRAPA/CNPAT), Rua Dra. Sara Mesquita
2270, Pici, 60511-110, Fortaleza Ceara, Brazil.)

A new fungus species herein referred as
S anacardii is described causing typical angular
leafl spots on cashew plants in Brazil. Spots are
maore conspicuous an seedling leaves, The
fungus preduces black or dack brown pycnidia,
crumpent, which are ostiolate, mainly
aypophyllus seldom epiphyllus. Conidia are
hyaline, moderately to strongly curved, 38-
66X2.5-5,0 mm, and have 3-8 sepla. 5.
anacardii is nowadays widespread throughout
cashew plantations of the Brazilian northeast
hut it daes not appear to pose a threat for cashew
Crops.

433. OLIVEIRA, JMS dc. 2001. Anther and
pollen development in Anacardium
occidentale clone CP76. Phytomorphology

SL(1): 91-100

The CP76 clone of cashew bears perfect
and staminate flowers; the androecium shows
nine small stamens and one large stamen, all of
which have the same anatomical structure. The
wall of the sporangia has four layers belween
the epidermis and the sprogeneous tissue:
fibrous endothecium, 2 middle layers and
sectetory tapetum. Meiosis is simultaneous,
resulting in tetrahedral tetrads. The pollen grain
wall presents anexine, medine.and intine. The
exine is longitudinally striated. The ectoaperture
is elongate and the endoaperture is elongate,
and therefore they do not coincide. At shedding,



the pollen grains are 2-celled; the generative
cell is initially lenticular; the vegetative cell
occupies almost all of the pollen.

434. OLIVEIRA, MER de., OLIVEIRA, GSF
de and MAIA, GA. 2002. Main free amino
acids in cashew fruit juice: variation during
harvest. Revista Brasileira De Fruitcultura

24(1): 133-137

Investigations were conducted during
August - November of 1995 using the juice
producing cashew clone CCP 09 in the state of
Piaui, Brazil. Data are Labulated on medium

values and statistical variation of medium
vialues of alanine, serine, phenylalanine,
glutamic acid, praline and tyrosine,

435. OLIVEIRA, PKB.. OLIVEIRA, TS and
CAMELO, AM. 2003. Growth of cashew
plants affected by increased soil density and
temperature. Revista Brasileira De Ciencia
Do Solo 27(1): 11-18

This study investigated the growth and
development of cashew nut plants at different
levels of soil temperature and density, to
corroborate the hypothesis; the higher the level
~ of these factors, the lower the expected plant
- growth and biomass production, PYC Lubes
‘were [illed with samples of eutrophic Red-
llow Typic Padzolic soil collected from
ara, Brazil. under controlled conditions and
25¢ soil columns exposed to two temperatures.
one of the treatments, PYC columns were
ated with polystyrene sheels and painted
uminium colour, and in the other treatment,
columns without sheets were painted
absorb more sun light . Density levels
in [he compressed soil layers were 1.2,
1.5.1.6 and 1.7 tm-3, and 1.3 t m-3 in
the column. The experimental design
pletely randomized in 3 replications,

for six density and 2 temperature level
treatments. After 12 months, plant shoots were
collected to determine biomass |, height, stem
diameter and number of branches. Soil rings
and roots were separated to determine the root
area, root length , and root density by pixel
number. Results indicated that higher soil
temperatures and densities reduced growth,
allecting both above-ground biomass and roots

of the cashew nut plants.

436. OLIVEIRA, PKB., OLIVEIRA, TS and
NUNES, RP. 2004, Influence of
environmental factors on the water relations
of dwarl cashew plants subjected to 2 soil
temperature regimes. Revista Ciencia
Agronomica 35: 149-136

This study aimed to measure the effects
of environmental factors on the water relations
of early dwarf cashew plants submitted to 2
different soil temperatures. Ninety day - old
plants were cultivated under difflerent
lemperatures on plastic tubes filed with red-
yellow soil. The tubes were divided in to 2
aroups. On the first group, the tubes were
isolated with polystyrene foil and painted with
alumininm -like colour. On the second group,
the tubes were painted black for best sun light
absorption . Path analysis was used to determine
the effects, direct and indirect, of environmental
factors, the relative waler conlent, waler
potential, transpiration, stomatal conductance

and CO, flow in the crop. Svil temperature

reduced the relative waler content and water
potential of early dwarf plants, but did not affect
lranspiration, stomalal conduclance or COZ
[Tow.

437. OLIVEIRA, VH-de., MIRANDA FR-de
and SANTOS, FIS. 1999, Behavior of grafted
dwarf cashew clones under different



irrigation regimes. Agrotropica. 11: (2); 63-
66 (Empresa Brasileira de Pesquisa
Agrapecuaria/Centro Nacional de Pesquisa de
Agroindustria Tropical (EMBRAPA/CNPAL).

60511-110, Fortalcza, Ceara, Brazil.)

The effect of irigation on the production
of grafted dwarl cashew (Anacardium
occidentale) clones was evaluated during 1996
97 in Paraipaba, Ceara, Brazil. Three cashew
clones, CCP 09, CCP 76 and CCP 1001, were
subjected to different irrigation regimes: (1) no
irrigation, (2) irrigation at 1-day intervals, (3)
irrigation at 3-day intervals, and (4) irrigation
at 5-day intervals. The amount of water applied
was based on class A pan evaporation. Irrigation
increased cashew nut production in CCP 09 and
CCP 76. However. CCP 1001 was the most
promising cultivar under rain-fed conditions.

438. OLIVLIRA, VIL, MIRANDA, FR and
LIMA. RN. 2006. Effect of irrigation
frequency on cashew nut yield in Northeast
Brazil. Scientia Horticulturae 108(4): 403-
407

The study was carried oul in Ceara,
Brazil, with the goal of evaluating the response
of three dwarf cashew clones to different
irrigation frequencies. Cashew trees were
evaluated during seven consecutive scasons,
from the 2nd to the 8th year after planting. Four
irrigation treatments were used: no irrigalion,
and irrigation when accumulated evaporation
on a class’A” pan equaled 10mm, 30mm and
50mm. The sub plot treatments were three
cashew clones (CCP 09, CCP76, and CCP
1001). Scasonal irrigation rates were the same
for all irrigated treatments, and ranged from 400
to 500mm per year for fully developed plants,
Response to irrigation varied among cashew
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acnotypes. Irrigation had a significant effect
(P<0.05) on nut yield of cashew clones CCP
76 and CCP 09. The highest nut yield was
obtained with cashew clones CCPQ9, irrigated
when accumulated pan evaporation reached
10mm. Cashew trees trended to alternate years
of high yield and years of low yield , even when
irrigation was applied. Irrigation did not
influence nut weight of clones CCP* 76 and
ccpPoY.

439, OLIVEIRA, VH de., BARROS, L de M
and LIMA, RN. 2003 . Influence of irrigation
and genotype on the nut production of
precocious dwarf cashew,
Agropecuario Brasileira 38(1): 61-66

Pesquisa

The influence of irrigation and genotype
on the nut yield of precocious dwarf cashew
was evaluated in a 3-year trial (1996-98) in
Ceara, Brazil. Treatments comprised: three
clones (CP 09, CP 76 and CP 1001} and four
irrigation treatments, irrigation at control, 1, 3
and five- day intervals. Cashew dwarf clones
did not significantly differ in nut yield upon
irrigation treatments. CP? 09 and CP 76 showed
better performance than CP 1001 in terms of
stabilily of nut production, Clone CP 76,
independent of irrigation treatments used ,
showed less productivity than CP 09 and CP
LOO1.

440. OLIVEIRA, VH. de. 2000, Effect of
irrigation and inllorescence position on sex
expression in dwarl cashews, Pesguisa
Agropecuaria Brasifeira 35(9): 1751-1758

In a study from 16 May to 28 August
1998 in Paraipaba, Ceara,Brazil, 3.5 year old
cashew cv. CP (09 plants were grown with or
without irrigation. The total length of the
flowering period, and the percentages of the



whole, staminate and abnormal llowers were
not affected by irrigation. The number of whole
flowers was greatest o east and north facing
sides of the stem, staminate flower numbers
were grealest on the north Tacing side, and
abnormal flower numbers were greatesl in west
and south facing sides.

441. OLIVEIRA. VH.de. and BARROS, L. de
M. 2003.

genotype on the nut production of precocinus

Influence of irrigation and

dwarl cashew. Pesqgisa Agropecuaria
Brasileira38(1): 61-66 (vilorcnpal. embrapa.
br)

The influence of irrigation and genotype
on the nut yield of dwarf cashew was evaluated
in 4 three year Lrial (1996-98) in Ceara, Brazil.
Treatments comprised: 3 clanes (CP09.CP 78,
(CP1001) and 4 irrigation trearments (irrigation
at one, three,five day intervals and control).
Cashew dwarl clones did not significantly differ
in nut vield up on irrigation treatments. CP 09
and CP 76 showed better performance than CP
1001 in terms of stability of nut production.
Clone C'P76, independent of irrigation

treatments used, showed less productivity than

CP 09 and CP 1001.

442, OLUNT.OYOQ.0A. 1998, Initiation and
prevalence of fungal rot of pseudoapples of
cashew in the plantation. Nigerien Journal of
Tree Crop Research 2 (1) : 60-71

Field observations indicate that large
quantitics of cushew apples are lost (o fungal
ol in Nigeria. Studies showed that the apples
beeame infeeted by a complex of fungi which
included Geotrichum candidum ,Mucor
Spinosis, Aspersilluy niger. Penicillivm cilrinm
and Borryediplodia theobromae all of which
were found to be desseminated by the truit flies.

LS

In general fungal rot of the apples was most
prevalent on wounded, undiginfected and
unprotected apples on which 26 to 100% loss
was obtained.

443. OLUNLOYO, OA. 1997. Observation
of a strange greenpuint gall discuse on
cashow. Proceedings of nternational Cashew
and Coconut Conference, Dar Es Salaam,
Tanzania.

A hyperplastic enlargement of bud-like
tissues in the form of greenpaint sall has been
observed on both small and medium sized side
branch of 3 cashew genotypes in the NW7 plot
at Ochaja Substation.Initial symptoms of this
abnormal growth started from a leaf scar or
canker-like depression as small swellings on the
surface of which are green bud-like points. The
number of the green points increased as the gall
developed. The gall could attain a diameter of
2 to 8em depending on the size of the initial
scar, within 6 months. This abnormalily caused
the death of the affected branches above the
gall.

d44. OLUNLOYO,0A. 1997, Observation
on a predisposing factor in Curvularia leaf
spot disease of cashew scedlings in Nigeria.
Proceedings of Iaternational Cashew And

Coconut Conference, Dar Es Salaam, Tanzania.

A peculiar leafl spol discase has been
consistently observed on cashew seedlings in
Nigeria. The leaf spot associated with
Curvularia senegalensis, was preceded by
interveinal chlorosis manifested on 8 week-old
seedlings. Results showed that anly chlorotic
leaves were infected and yielded Koch's
Postulates. In water culture experiments, iron
deficiency was found to be responsible for the
chlorosis which predisposed 8-week-old



cashew seedling leaves to infection by
Curvutaria senegalensis. This finding was
strengthened by the failure of the fungus (o
infect seedlings that rceeived a high dose of
iron.

445. OLUNLOYO, OA. 1998. Persistence of
[ungicide-insecticide combination on cashew
flowers: a system for timing spray schedule,
Nigerian Journal of Tree Crops Research 2(1):
72-82

A system for timing chemical spray
schedules in the field was developed by relating
the extracts of cashew flowers treated with
benomyl-dimethoate mixture with their ability
to inhibit growth of Lasiodiplodia theobromee
in bioassay tests. Results showed (hat henomyl
persisted for 14 days after spray application at
both prebloom and full bloom stages while
dimethoate applied alone on the flowers
persisted for 21 days uflter treatment. The
mixture of benomyl and dimethoate applied on
cashew inflorcscence persisted for 28 days after
treatment,

446. OWAIYE, AR, 1996. The yield potential
of cashew pseudoapple-colour tyvpes:a
preliminary comparative assessment.
Discovery and fnnovation 8(1): 7-10 {(Cocoa
Research Institute of Nigeria,PMDB
5244 Ibadan, Nigeria.).

The yicld potlential of cashew
pseudoapple colour types as evaluated in trials
of pink and yellow pseudoapple types of the
cultivar Iwo T11 grown in ferrallitic sail in the
southern guinea savanna under [2 NPK
fertilizer regimes between 1986 and "90. Pooled
4 year yields showed that the yellow

pseudoapple colour type was significantly
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higher yielding than the pink across sites . These
preliminary results indicate that separation of
varictics by pscudoapple colour is possible.

447, OWUSL, )., OLDHAM, JH and ODURQ,
[. 2005. Viscosity studies of cashew gum.
Trapical Science 45(2). 86-8Y

Studies were conducted to compare the
viscosity ol cashew gum with commercial gum
arabic and assess the potential of cashew gum
in fooad processing. Solutions of 5,10, 13,20 and
25% w/v of both gums were prepared and lefl
to stand for 30 minutes at room temperature.
Both gum sclutions showed an increase i
viscosity with concentration, bul the increase
for gum arahic was more gradual than that of
the cashew gum. Both gum solutions showed a
rapid initial decline in shear rate followed by a
eradual decreasing rate. The viscosity of the
stored solutions declined with time but the rate
was slower for cashew gum than for gum arabic.
Both gums gave a slight reduction in viscosity
wilh pH reduction. Cashew gum also had a
slight decline in viscosity with temperature.
Mast viscosity characteristics of cashew gum
were similar Lo conunercial gum arabic,
indicating that cashew gum could be used in
food products.

448. PADLLY, SK.. RATH, S and KAR, M,
1994 A note on the effect of sulphur dioxide
fumigation on cashewnut. Orissa Journal of
Horticulture 22(1/2): 80-83

Seedlings (1.5 years old) of ev. Vengurla
were fumigaled with 302 al 0.25, 0.50 or
[.Oppmtor 1.2, or 3 hin polyethylene chambers
and percentage leaf injury, effects on growth
parameters, and plant S and chlorophyll
contents were assessed. Cashew was shown to
be particularly sensitive ta SO, as demonstrated



by leafl injury and loss of chlorophyll.

| 449, PAIVA, JR de, CAVALCANTIL, 1JV and
' CORREA, MC de M. 2004. Influence of root
| stock on the performance of dwarf cashew
clones under irrigation. Revista Ciencia
Agronomica 35: 220-226

The effects of 6 cashew root stocks (PE
15, PE11,PE 17, PE 18, PE 19 and PE 12) on
the performance of dwart cashew cloncs
(EMBRATA 51 and CCP76) were determined.
The elfects of the root stock used was more
cvident on the clone EMBRAPA 5. The
interaction of canopy x rootstock had no
significant effects on the yield and nut weight
of the clones,

450. PAIVA. IR de, Barros, I. de M. and
Cavalcanti, JJV. 2005. Selection of common
cashew clones for commercial plantation in
the Northeast Region. Revista Ciencia
Agronomica 36(3): 327-332

A study was conducted to evaluate and
select among the 40 common cashew clones
- for commercial production in Ceara, Brazil.
- Plantheight (m) and canopy diameter (m) were
casured for 5 years. Also nut yield control was
for 2 years. The clone Comum 30 showed
t nut yield performance, with 885 und
7 ke/ha in the first and second year of
on. Considering all agronomic and
aits together , the clones Comum 18,
21, Comum 28, Comum 30, Comum
d Comum 36 arc the most promising
S to be tested in wide scale. These
iy be recommended for commercial
on under nonirrigated conditions in
‘county region, Brazil.

IVA, JR de., BARROS, L de M and
ANTTI, JTV. 2005. Selection of dwarf

cashew clones for commercial plantation in
Aracati county, Ceara, Brazil. Revisia
Ciencia Agronomica 36(3): 338 -343

The attainment of new genotypes
adapted to the climate conditions and soil of
each environment contributes in a decisive way
to the success of the cashew agribusiness in
Brazil. This work aimed to selecl new dwarl
cashew clones for the conditions of Aracati
county, Ceara, Brazil. The traits plant height,
canopy diameter and nut production were
evaluated. The results obtained fram 2000 to
2003 showed that 10 clones (66% of the total)
im the first year, 8 clones in the 2nd yearand 14
clones in the 3rd year did not differ from the
CCP 76 (control). For both plant and kernel
technological traits PRO 555/1 and CAPIL 7
clones were cosidered the most promising
malterials,

452. PAIVA, JR de.. BISCEGLI, CI and
LIMA, AC. 2004. Cashew nut analysis by
magnetic resonance tomography. Pesqguisa
Agrapecuaria Brasileira 39(11): 1149-1152

A study was conducted ta evaluate the
lechnique of magnetic resonance tomography
for cashew nut analysis compared to the
traditional method of clone sclection. Samples
of cashew nut from 40 clones harvested in 2002
were analysed using both methods. Using the
traditional method, mast of the clones showed
high and medium values of the industrial
indicators, nut and seed mass, and industrial
yield as well as low values of seed breakage.
By magnetic resonance tomography, majority
of the clones showed cashew nuls wilth empty
spaces between the nut and the endocarp which
can protect the sced during decortication. The

results for the two methods were



complementary and the tomography, besides
being a promising option for the quality
evaluation of cashew nut, can give support to
other research related to cashew nut.

453. PAIVA, JR-de., MOURA-BARROS, L-
de and CRISOSTOMO, JR. 1998. Inbreeding
depression in early dwarf type progenies of
cashew var. nanum. Pesquisa Agropecuaria
Brasileira. 33 (4): 425-431 (Embrapa-Centro
Nacional de Pesquisa de Agroindustria Tropical
(CNPAT), Caixa Postal 3701, CEP 60511-110
[ortaleza, Brazil.)

With a view to estimating the inbreeding
depression rate in cashew plants, data on
vegetalive characters and yield traits of 12-, 18-
and 29-month-old dwarf cashew progenies
which had been obtained via selfing, open
pollination or controlled pollination of CCP76
and CCP1001. Germination percentage was
high in all groups of plants (81% to 94%), with
the exception of self pollinated seeds of
CCP1001 which gave only 63% germination,
The damaging effects of endogamy were more
pronounced for yicld and number of sceds. Sced
yield per plant was decreased by 37.6% in the
CCP76 clone and by 48% in the CCP1001
clone; number of seeds per plant was decreased
by 25.3 and 43.3% in CCP76 and CCP1001,
respectively.

454. PAL, ARINDAM and SOMAYAII KS.
1999. A status paper on cashew processing
industry. The Cashew 13(3): 41-50

Cashew processing like any other agro-
processing unit is characterized by seasonal
availability and price volatility of raw material.
The study reveals that the industry is already
having capacity. Care should be exercised while
financing any new unit and providing adequate
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working capital support to existing units may
help in improving production capacity
utilisation as well as profitability.

455. PALANISAMY, K., KUMARAN, PM
and THIMMAPPATAIL 1994. Photosynthetic
characteristics of rcleased varieties and
purple varity of cashew. The Cashew 8(4):
19-22 (Tropical Forest Rescarch Institute,
RFFC,P.Q., Mandla Road, Tabalpur-482 021,
M.P).

Photosynthetic characteristics was
studied on 12 released varieties of different
states which are planted in the evaluation trial.lt
was [ound that BLA 39/4 of Kerala origin
showed maximum nut photosynthesis (Pn),
transpiration (E) and stomatal conductance (gs).
High rate of CO, fixation was also cbserved in
H2/12, Tree No. 56, MIO/4, EPM/8, H2/1 1 and
Ullal 1. No significant difference was noticed
in E and gs in all the varities except BLA 39/4.
In purple variety Pn, leaf fresh and dry weight
and leaf area were less when compared to
normal cashew type.

456. PAL, S and MEDDA, PS. 2006.
Occurrence of wild silk moth, Cricula
trifenestrata (Helfer) on cashew, Anacardium
occidentale L, under terai conditions of YWest
Bengal. Orissa Journal of Horticulture. 34(1):
117 (Urtar Banga Krishi Viswaidyalaya,
Pundibari, Cooch Behar, West Bengal - 736
165, India. )

During October 2002 and May-June
2003. large numbers of larvac were found
infesting a cashew plantation in Pundibari,
Cooch Behar, West Bengal, India. The insect
was later identified as Cricula trifenestraia. In
the early stage, the larvae were found
congregated on the under-surface of leaves.



Later, the larvae dispersed but were restricted
to feeding on leaves of a few neighbouring
branches. The larvae were seen feeding
voraciously on leaves, resulting in complete
defoliation with only the midribs being left. If
left uncontrolled, the larvae can defoliate the
whole plant as it moved from one side of the

plant to anothcr. During both scasons, the inscct
was cffectively controlled by spraying with
contact insecticides having a knock down
action, such as cypermethrin, This is thought
to be the first report of C. trifenestrara infesting
cashew from this region.

457. PARAMASHIVATPA, R. 2001 Novel
method lor isolation of major phenolic
constituents from cashew nut shell liquid.
Journal of Agricultural and Foed Chemistry
49(5); 2548-2551

Commercially available CNSL mainly
contains the phenolic constituents anacardic
acid which exhibits enzyme inhibitory
properties as well as antitumour,antimicrobial
und antiacne properties; cardol which has many
‘application in the form of phenol formaldehyde
ins in varnishes, paints and brake linings;
d cardanol which is active against the filarial
site of cattle Seraria digitara. This paper
es the separation of anacardic acid,
dol. and cardanol for industrial application.
ardic acid was selectively isolated as
um anacardatc. The acid free CNSL was
ed with liquor ammonia and extracted with
nefethyl acetate (98:2)to separate the mono
compenent, cardanol.

PATIL, VS., BULBULE, AV and
RE, PK. 2004. Rejuvenation of
ve cashew trees in Western Ghat
Maharashtra State. Journal of
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Plantation Crops 32((supl)): 245-247
(Proceedings of PLACROSYM - X VL)

Studies were conducted Lo identify the
suitable period for beheading the cashew trees
and subsequently grafting the same in Western
Gthat Zone of Maharashira State. Field
cxperiment was conducted in high rainfall arca
during 1998 - 99 and 1999 - 2000 on 10 year
old cashew trees of seedling origin. Trees
beheaded in the first week of May and
subsequently grafted in July recorded the
highest grafting success rate (85.7%) followed
by beheading ol trees in first week of June and
grafting new shoots in September (75%). The
success rate was poar when the trees were
beheaded in other months due lo mortality of
trees, low/high temperature and non availability
of proper scion material.

4359. PEARSON, SM., CANDLISH, AAG.,
AIDQO. KE and SMITH, JE. 1999.
Dietermination of aflatoxin levels in pistachio
and cashew nuts using immunoaffinity
column clean-up with IIPLC and
fluoreseence detection. Biotechnology
Technigues. 13(2): 97-89 (School of Biological
and Biomedical Sciences, Glasgow Caledonian
University, Glasgow G4 OBA, UK. )

A technique for the delection of
aflatoxins in pistachio and cashew nuts using
immunoalfinity column clean-up with HPLC
and fluorescent detection is presented.
Recoveries were in the range of 79-99% [or
pistachio samples artificially contaminated with
10 pg total aflatoxins / kg of food sample, For
cashew samples recoveries ranged from 80-
106%. This method is proposed as an accuratc
technique for aflatoxin detection in the range
ol pg allaloxins/kg nuts.



460. PEETHAMBARAN, CK. 1996. Cashew
in Kenya, The Cashew 10(3): 15-17 (Dept of
Plant Patholagy, College of Agriculture,
Vellayani, PO, Trivandrum 695 522),

The history of cashew production in
Kenya, current production of cashews and
reasons [or the decline in cashew production
(including the mismanagement of coaperatives
set up to buy cashews which caused poor returns
to growers which in turn resulted in improper
management and neglect of trees), arc
discussed.

461, PENG, RK., CHRISTIAN, K and GIBB,
K. 2005. Ecology of the fruit spotting bug
Amblypelta lutescens in cashew plantations,
with particular reference to the potential for

its biological control. fournal of Entomology
44(1): 45-51

The fruit spotting bug, Amblypelta
lutescens lutescens, is one of the principal insect
pests of cashews in Australia. Its population
dynamics were studied to find suitable
management methods. Observations of bugs
reared in netting bags showed a sequence of
change in bug - damage symptoms after 12h
and up to 3 days. Field observations revealed
that adults preferred to feed and rest on the
shady side of the tree. The number of bugs
accounted for only 17-35% of the total
variability in the number of damaged shoots
with fresh damage symptoms was a maore
reliable parameter for determining the presence
and level of activity of bugs than was a dircct
estimate of the number of bugs. The green Lree
ant was the most important factor regulating
bug populations. Green tree ants should be
considered as an important biological control
agent for fruit spotting bug, and monitoring
should be commenced when cashew trees start
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to flush.

462, PENG, RK. 1999. The elfect of levels of
green ant,colonisation on cashew yield in
northern Australia. Biclogical Control in the
Tropics: 24-28 (Proceedings of the symposium
on Biological Control held in MARD.)

Field surveys and experiments carried
out over a period of four years 1995-98 in
Northern Territory, Australia, showed that
cashew trees fully occupied by green ants,
Occophylla smaragdina, produced higher
viclds than trees with low presence ol the ants
or without the ants due to predation of cashew
pests by the ant Yield was positively correlated
with levels of ant colonization 83-90% of the
total variation in yield was explained. After
stopping the use of insecticides. the anl
colonisation level increased from 0 ta 80% for
the first 2 to 3 years, and then the level
oscillated under 80%.

463. PENG, RK and CHRISTIAN, K. [998,
Potential of using colonies of the green ant,
Qecophylla smaragdina to control cashew
insect pests. Proceedings of the Sixth Warkshop
for Tro. Agril Enromology 11-15 May;
(Faculty of Science, N'T University, Darwin,
NT 0909, Australia..)

The green ant Q. smaragdine 1s a
dominant predator of the main insect pests in
cashew plantations in NT, Australia but its
potential with respect to cashew yield must be
documented before cashew growers accept the
ants as biological control agents.Yield was
closely related to the abundance of green anis
in trees,and the yield pattern followed the
following series:trees fully occupied by the ants
> trees partly occupied by the ants > trees with
low presence of the ants.Yield was also

|
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positively correlated with ant colonization level:
06- 90%. It is suggested that cashew growers
cannot rely on natural dispersal of the ants to
control cashew insect pests and the isolation of

colonies is a way to achieve high yield.

464. PENG, PK., CHRISTIAN,K and GIBB,
K. 1897. Control threshold analysis for the
TMB and preliminary results concerning the
efficiency of control. /nrernational Journal of
Pest Managemenr 43(3): 233-237 (Facully of
Science, Northern Tevritory University, Darwin
NT-0909, Australia.).

Helopeltis pernicialis damage to a
cashew crop in the Australian NT was very
setious in each of 2 years resulting in na harvest
unless the trees were protected by either
pesticides or biological control agents.
Preliminary results showed that at the time
when H.pernicialis caused serious damageto a
tree without Oecophylla smaragdina nests, a
free with a constant ant population was only
slightly damaged,and the damage level never
cxeeeded the control threshold of 6-10. It is
~ suggested that O.smaragdina has high potential
as a biological control agent.

465. PENG, RK., CHRISTIAN, K and GIBB,
1997. Bioecology of the TMB with
ular reference (o the control efficiency
he green ant. Proceedings of Internarionsal
shew and Coconut Conference, Dar Es
laam, Tanzania. pp. 170-174

The bioecology of Helopeltis perniciclis
| the cffeet of Qecophylia smaragding on
cialis were investigated from 1993 to
in the Northern Territory of Australia.
nques used included field surveys, ficld
s, and field and labaratary rearing.
ble nelting bag was developed (o rear

insects on the tree canopy. A very patchy
distribution was detected in the non sprayed
area, and this was mostly explained by the
distribution of green ants. It is suggested that
O.smaragdina has potential as a biological
contral agent in cashew plantations in northern

Australia,

406. PENG, RK., CHRISTIAN, K and GIBB,
K. 1997, The effect of green ants on insect
pests in cashew plantalions. Proceedings of
International Cashew and Coconur Conference,
Dar Es Salaam, Tanzania, pp, 179-131

There were 3 main insects in cashew
plantations in the Northern Territory of
Australia,which caused enormous damage to
cashew growing tips,foliar and floral (lush,
apples and nuts every vear. 'They are the MR,
the fruit spotting bug and the mango tip borer.
The green ant (Oecophylia smaragdina) was
found to be an effective predator of these
pests.I'he foliar and floral flush were damaged
to a greater degree on the trees without green
ants than on those with green ants. There was
ne ditference in cashew flowering and fruiting
belween the trees protected by pesticides and
those attended by green ants.

467. PEREIRA, MC1., CORREA, HCT and
NIETSCHE, §. 2005. Physical-chemical
characterization of precocious dwarf clones
cashew nuts and stalks in north of the Minas
Gierais state, Brazil. Braganria 64(2); 169-

175

An experiment was conducled Lo
determine the Physical- chemical characteristics
ol precocious dwarf cashew nuts and stalks of
clones CCP 76, CCP 06, CCP 1001 and CCP
09 from Minas Gerais, Brazil. The stalks of CCP
76 showed deep orange colouration, pear-
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shaped form, good chemical features and stalks
with adjusted lirmness. CCP 09 presented
minimum intense orange coloralion and low
firmness,

468. PEREZ-MIRANDA, M., PEREZ-
VICENTE, LF and PUEYO-FIGUEROA, M.
2005, Leaf spotting in cashew plants
(Anacardium occidentale L.) caused by
Phomepsis anacardii Early & Punith.
Fitasanidad 9(2): 21-24 (Laboratorio Central
de Cuarentena Vegetal, Centro Nacional de
Sanidad Vegetal, Ayuntamiento 231, ¢/ San
Pedro y Lambillo, Plaza de la Revolucion,
Ciudad de La Habana, Cuba. )

Symptoms consisting of necrotic
blotches, shoot drying, leaf patches and
inflorescence blights were observed on cashew
plants (Anacardium occidentale) in Quivican,
La Havana Province, Cuba. Dried shoots and
necrotic leaves were collected on paper bags
and incubated in humid chambers for 48 hours
in the laboratory. and all the present fungal
structures were identified and measured. Lungal
structures ohserved under microscopy were
transferred to sterile Petri plates with potato
dextrose agar (PDA). The morphology of the
isolates agree with the descriplion of Phomopsis
anacardii, This is the first complete description
of P. anacardii infecting cashew in Cuba.

469. PEROQZO-BRAVO, A, RAMIREZ-
VILLALOBOS, M and GOMEZ-DEGRAVES,
A. 2006. Germination and morphological
characleristics of cashew seedling yellow
Lype. Revista De La FFaculrad Agranomia
23(1): 1727

Germination and the morphological
characteristics of cashew seedling yellow type
were analysed. A total of 240 seeds were sown
with the distal area up in gumbe limbo

composed by sand and organic matter (2:1). The
number of germinated sceds was qualified daily
for 14 days to determine the germination rate
(TG), and was registered weekly for 28 days to
measure the germination percentage. Within 28
days , variables were measured such as height
of the plant (AP), root’s longitude (LR), number
ol leaves (NH), and number of nodes (NN) per
seedling. For each response variable, the
frequency distribution, descriptive statistics and
Spearman coctficient were used (o correlate
variables. Germination was 86.9% at 14 days
and extended lo 28 days with a PG of 97.9%,
TG was of 99.9 days. AP was 33.7+ 6.8cm, LR
was 20.6+4, lem, NII was 10.441.4cm and NN
was 7.2+ 1 .4ecm. AP and [.R frequencies were
classified in tive well-detined groups, each one
representing 20% of the population. NH
tendency was fram 10 to 11 and the one of NN
was [rom 7 to 8 with [requeney percentage of
59.4 and 54.3% respectively.

470. PILLAIL CKS. 1998. Cashewnut shell
liquid: recent research and developments,
The Cashew 12(3): 149-158 (Regional
Research Laboratory, CSIR, Trivandrum- 695
019 Kerala.).

It has been shown that CNSL has the
structural requirements for developing in to
high value polymers. Out of the many novel
findings outlined so far, it appears that the
development of transparent resin from CNSL
has the maximum possiblity for ultimate
utilization as an industrial technology. This resin
can be utilized not only iu surface coatings, bul
also as high tech products such as photo resist
polymers, polymer supports, clc.

471. PILLAIL SP. and BHAT, KK. 1998. Plant
hygiene and inlestatiovn conirol in cashew
processing units for quality improvement
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in cashew. The Cashew 1998 12(3): 133-136
(Central Food Technological Research
Institute,Mysore-570 (1 3,Karnataka.).

This paper dealt with the various contral
measures to be under taken for guality
improvement of cashew kernels in cashew
processing units of India.

472. PINO, JA. 1997. The volatile
constituents of tropical fruits . ITL. Feijoa and
cashew. Alimeniaria 35(280): 41-45 (LLLA.,
Carrctera del Guatao, km 3.5, La Habana
19200, Cuba.)

Studies on the isolation and identification
of the volatile constituents of feijoas and cashew
fruits are reviewed. The volatile constitucnts
identiticd in fruits of cach of the above species
are listed,

473, PINTO, SAA., ALVES, RE., MOSCA. JL
and MOURA, CTFH . 1997. Fresh consumption
quality of the apple of some Brazilian early
dwarf cashew clones (Anacardium
occidentale). XXXXIIT Annual Meeting,
Guatemala City, Guatemala, 1-4 September
1997 Proceedings of the Interamerican Society
Tropical Horticulture., publ. 1998, 41: 189-
Embrapa/Agroindustria Tropical, C.P.
60.511-110, Fortaleza-CLE, Brazil. )

In 1996, 11 cashew clones with orange
red coloured apple [fruil] (consumers’
nees) were selected within an
riment of clone competition and
lation. set up under dry conditions in
, Ceara, Brazil. Clone CAP 29 (CCP-
s used as control. From the 11 clones
ated, only one was inferior to the control
pple colour. Clones CAP-11, CAP-15 and
22, stood oul as signilicantly (P <0.05)
the control, which suggests that they

might have extended shelf lives as compared
to the others. As related to the physical
characteristics of the selected cashew apples, it
was [ound that clones CAP-02, CAP-11 and the
control CAP-29 (CCP-76) produced average
apples (type 4). the most distinguished for
matket purposes. No significant difference was
found among the clones for soluble solids and
acidity, whose mean contents were respectively
11.88° Brix and 0.36%. The amounts of soluble
solids (around 10° Brix) in this experiment were
above those usually repoerted for cashew in
Brazil.

474. PIRIA, RS. and MANIVANNAN, N.
2001. Path coefficient analysis in cashew.
Agricultural Science Digest 21(2): 129-130
(National Pulses Rescarch Centre, TNAU,
Vamban Colony-622 303.).

The association between yield and yield
components of cashew genotypes BPL 3,
V4 VRI I, VRI 2, VRI 3 and a local genotype
was sludied by path coefficient analysis, during
1997-98, in Tamil Nadu. Correlation analysis
showed the significant and posilive association
of collar girth, leafl length and number of nuts
per panicle with nut vield per tree. Most of the
vield components had high positive indirect
elfect on yield through collar girth, and high
negative indirect effect through fruit weight.
The characters collar girth, panicle breadth,
number of nut per panicle, and fruit and nut
weight ean be considered as seleetion indices
in cashew improvement progeammes.

475. PIRIA, RS. 1999. Yield stability analysis

in cashew. The Indian Journal of Agricultural
Sciences 69(12): 8§43-844

Six genotypes of cashew were evaluated
forapple and nut yield during the [ruiting season



(March-April) for 3 years during 1996-98. It
was observed that the genotypes ‘BPL-57, *V4’
and ‘VRI 2’ recorded superior mean
performance and positive phenotypic index for
nut yield and BPL-5 and VRI-2 for apple vield.
The genotype grouping technique showed that
V4and VRI-2 for nut yield and VRI-2 for apple
yield stability. Considering the over all
performance, the VRI-2 could be adjudged as
stable variety.

476. PITONG, 1., TSUDA, M and HIRAL Y.
2004, Effect of shading on xylem
vulnerability to dysfunction at the nursery
stage in cashew. Japanese Jouwrnal of Tropical
Agriculture 48(3): 149-155.

The ability to maintain water continuity
in the xylem under a low water potential is
considered Lo be responsible for adaptation to
drought in cashew. The effect of shading on the
xylem vulnerability of cashew seedling was
¢valuated since the plants are grown under
shading at th¢ nurscry stage. A strain with a
resistant xylem (A3-1) and 2 strains with a
vulnerable xylem (G-85 and Wonogiri -2) were
grown in an open [ield and under shading for 4
months, and then the xylem vulnerability was
determined. Tn A3-1, the applied pressure that
induced a 50% loss of hydraulic conductivity
(P50), which was the indicator of xylem
vulnerability, was 1.55 MPa in the open ficld
and A3-1was found to be less vulnerable than
G-85 and Wanagiri -2 in which the P 50 value
was ca. 1.2 MPa. These results suggested that
it would be important to grow the secdlings of
AZ2-1 which displayed a resistant xylem under
shading without spindly growth.

477. PITONO, ., TSUDA, M and HIRAL Y.
2005. Response of leaf temperature to soil

water deficit in cashew seedlings. Japanese
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Journal of Tropical Agriculture 49(2): 126-131

The control of transpiration in cashew
seedlings is important to enable them to cope
with drought -prone environments. The
response of the leaf temperture to soil water
deficit, as an indicator of transpiration, was
examined in 10 cashew strains from Indonesia.
The seedlings were grown in 4.3 litre pots filled
with soil for aboul 3 months, and irrigation was
withheld from half of these pots to reduce the
content of soil water, while the remaining pots
were well- watered. During midday on sunny
days , the leaf temperature of the well-watered
plants and plants subjected to the sail water
deficit was determined with a handheld infrared
thermometer as well as the temperature of a wet
filter paper and a dry leaf. Soil water content
was also delermined. Based on these data, the
lcaf temperature ratio (LTR) as a relative value
of leaf transpiration to potential evaporation
(wel filter paper) was calculated. In MDR and
A3-1, LTR was smaller than in the other §
strains. LTR in the well-watered plants (LTR)
ranged from 0.74-0.87, and strains MDR and
A3-1 showed a low LITR0Q. In these 2 strains
LTR decreased more sensitively in response to
the decrease of the soil water content. These
results indicate that MDR and A3-1 may
coserve soil water better because their
transpiration rale was low under both well-
watered and drought conditions.

478. PITONO. I., TSUDA, M and HIRAL Y.
2002. Xylem vulnerability to dysfunction in
Indonesian Cashew strains. Japanese Journal
of Tropical Agriculture 46(3): 129-135

To determine whelher the ability to
maintain water transport in xylem, which is
often responsible for plant adaptation lo



drought, is a suitable parameter for early
evaluation of drought resistance at the seedling
stage, differences in xylem vulnerability to
dysfunction and the relationship to xylem vessel
diameter were examined in ten high-yielding
strains in cashew. The xylem vulnerability was
evaluated by the applied pressure which
induced 50% hvdraulic
conductivity (P50). Variation in the 50 value
from 0.32 MPa for Wonogiri to 1.50 MPa for
A3-1 wasrecorded among the strains, However,
since there was no difference in the mean vessel

loss of stem

diameter, the use of the vessel diameter was
not suitable for the cvaluation of xylem
vulnerability . It was suggested that plant ability
0 maintain the water continuity in the xylem
would be a suitable parameter for the early
evaluation of drought resistance at the seedling
stage in cashew.

479, PIYALL DAS agd ANURADDA
GANESH. 2003, Bio-vil from pyrolysis of
~ cashew nut shell - a near fuel. Biomass and

Bigenergy. 25(1): 113-117 (Energy Systems
] Engineering, Indian Institute of Technology,
Mumbai 400 076, India.)

! Cashew nut shell (CNS) has been studied
for the product distribution in a packed bed
‘ 'Mcuum pyrolysis unit. The effect of pyrolysis
iperatures on the product yields is also
d. The oil-to-liquid ratio in the pyrolysis
lucts was found to remain almost constant
 the range between 400 degrees C and 550
urees C. The properties of CNS oil has been
0 be amazingly near to that of petroleum
ith calorific value as high as 40 M1 kg-
2 0il has a low ash content (0.01%) and
content is limited te 3-3.5 wt% of oil.

PIYALI DAS,, SREELATHA, T and

IRADDA GANESH. 2004. Bio oil

from pyrolysis of cashew nut shell-
characterisation and related propertics.
Biomass and Bicenergy 27(3): 265-275

Biomass in the torm of cashew nut shell
represents a renewable and abundant source of
energy in India. Cashew nut shell (CNS) was
pyrolysed in a fixed bed pyrolysis reactor under
The CNS on heating upto 1757°C
produced dark brown oil (0il CO,), which was
extracted, and the CNS, alter the removal of
oil CO1, was pyrolysed under vaccum. The

VilCo U,

pyrolysed vapours were condensed to get a
combustible il fraction (oil CO,) as well as a
noncomhustible aqueous fraction. The demllcd
chemical compositional analysis of both the oils
as well as aqueous fractions were carried oul
by various techniques like liquid column
chromatography, THNMR, 13 CNMR, FI1K,
GC-MS. The CNS oils (CO1 and CQO,) were
found to be a Renewable atural resources of
unsaturated phenols with long lincar chains and
marked abscnec of anacardic acid. Unlike other
bio oils, the CNS oils have been found to be
fairly stable. The oils were completely miscible
in dizsel and were found to have low corrosivity
towards Copper and Stainless steel and thus
promise Lo be a potential [uel.

481. PRABHAKARA, B and MELANTA, KR.
2003, Influence of media on growth of
cashew rootstock and grafts. The Cashew
17(4): 18-22

The efficacy of various media in the
preparation of potting mixture was evaluated
for raising cashew rootstock and grafts. The
proprietary compound was combined with red
earth and sand at different ratio (v/v) and these
treatment combinations were compared to
gnow their effect on growth of rootstock and
production of grafts. The growth parameters of



rootstock / grafts and percentage of graft
success was found best in the potting mixture
holding equal proportion of red earth,

proprietary compound and sand.

482, PRASAD, MVR and LANGA, A, 2000.
Selection of elite cashew genetic material in
Mozambique. The Cashew 14(1): 8-23

Considering the paucity of genetic
variability for productivity and resistance to
cashew powdery mildew disease in
Mozambique, seed progenies of Brazilian dwarfl
cashew varieties and local cashew populations
were screened for productivity and tolcrance
to powdery mildew. The clonal and sced
progenies of the selected Brazilian dwarf
derivatives and seed progenies of the local
cashew trees were evaluated in RBI) designs
and further selections were made on the basis
of progeny performance.,

483. PRASANNAKUMAR, B., REDDY,
MLN and RADIIAKRISIINA, Y. 2006.
Studies on the NPK requirement of clonally
multiplied cashew in sandy soils of Bapatla,
Andhra Pradesh, The Cashew 20(3); 23-29

The present study with 3 levels of N, P
and K were studied for the growth and yicld
characters of clonally multiplied cashew in
sandy soils of Bapatla. In the prebearing stage
the growth parameters like plant height, stem
girth and canopy arca were much influenced
by the higher doses of Nitrogen and Nitrogen
and Phosphorous combinations. Similarly the
initial harvesting period , the cumulative nut
yield per tree was influenced by the nitragen
and N I doses and (o litle extent (o the NPK
nulrient combinations in the period of study.
The cashew is responding well primarily [or
Nitragen, and

also to other nutrient

&

combinations.

484, PRATISSOLI, D. 1997. Occurrence of
Necrobia rufipes (De Geer) (Coleoptera:
Cleridae) damaging cashew nut from India.
Anais-da-Sociedade-Entomologica-do-Brasil.
26 (3): 573 (Centro Agropecuario da UFES,
29500-000 Alepre, ES, Brazil.)

The occurrence of Necrohia rufipes

damaging cashew nuts (Anacardium
occidentale) from India, was recorded in Ceara

state, Brazil.

485. PUNNAIAH, KC and DEVAPRASAD,
V. 1995 Manapement of stem and root barer
The Cashew 9(3); 17-23

Studies on the management of cashew
stem and root borer, Plocaederis ferruginens
were carried out in 10 years aged cashew
plantations. Two sets of treatments, one before
extraction of grubs [rom dumaged Lrees and
another after extraction, were imposed in (wo
different experiments and the efficacy of
treatments in affording protection against the
pest was tested for a period of one year. All the
trees fram which arubs were extracted after or
before 1mposing treatments recorded
signilicantly lower damage than control
throughout the period of obscrvation. The trees
treated with phorate granules by placement
recorded compartively less damage among
the treatments imposed hefore extraction,
recording 72.7 percent mortality of grubs of £,

ferrugineus,

486. PUNNAIAH, KC and DEVAPRASAD,
V. 1996. Studies on population dynamics of
cashew leaf folders. The Cashew 10(1): 5-8

Studies were conducted in cashew
plantations of Bapatla during the period from
June 1986 to May 1989 on population dynamics
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of cashew leaf folders Hypotima haligramma,
Dudua approbola and Caloptillia tiselaea,
which were not discriminated for recording the
leaf folder population, in relation to seasonality,
weather and age of plantations. The lcafl folders
were observed from second fortnight of August
to first fortnight of March. However, prolonged
oeeurrence was observed only during 1988-89
with highest population of 47.8 per 25 laterals
during first fortnight of November causing
maximum leaf damage of 16.8 per cent.
Weather variables viz. maximum temperature,
relative humidity and rainfall could combinedly
explain 51.5% of the total variation in number
of leaf folders. Maximum temperaturc and
relative humidity had a significant ncgative
effect while minimum temperature had a
significant positive cffect on population
fluctuation independently. ITigher population
and demage of leaf folders were observed on
the plantation of 8-11 years age.

487. RADHAKRISHNAN, D. 2000. Neem
products-more effective in control of ten
-mosquito bug in cashew. The Cashew 14(3): 35

Neem based plant protection products
Achook and Rashshak were much cfficient
-controlling TMB. The use of neem based
nducts will ensure safety in application as
1l as avoid residual toxicity and hence
ciated by farmers.

 RATABASKAR, 1., SURESH KUMAR,
ind CHOZHAN, K. 2002. Persistence and
ion of lambda cyhalothrin in/on
s PLACROSYM - XV: 596-598

P'”I\ve supervised trials were conducted
WVamban, NPRC and RRS, Viridhachalam
1999-2000 and 2000- 01 respectively.
‘applications of lambda cyhalothrin

10,15, 20, 30 and 40 ppm were given. Samples
were collected on days 0,1,3,5,7 and 15 of
treatment. Residues in 50 g samples were
extracled with acelone, cleaned up with
dichloromethane and final determination was
done by GC, ECD. The initial deposit of 0.67
and 1.1 ppm was detected on immature cashew
apples at the lowesl concentration of 10 ppm
during 2000 and 2001 respectively. The deposit
was as high as 2.8 and 3.7 ppm at the highest
concentration of 40 ppm. The residues
dissipated to BDL. Irrespcetive of the
concentrations on day 15 of application. The
estimated half life was 0.9 - 1.0 days at the
lowest dose and 1.4 -1.5 days at the highest
dosc. The tentative waiting period arrived was
4.4-5.7 days at the recommended concentralion
of 10 ppm a.i. considering the MRL of 0.02

ppm.

489. RAJAPAKSE. R. 1997, The integrated
management of important cashew insect
pest of Sri Lankaza case study. Proceedings
of International Cashew and Coconut
Conference, Dar Es Salaam, Tanzania, pp. 165-
169 ’

The studies on Helopeltis antonii were
centered on population fluctuation, timely
pesticidal schedules to coincide with emergence
of new flushes and fruits and natural enemies
with studies on life biclogy. Research on egg
laying habits, contact action of 6 pesticides and
use of a microbial agent were emphasized in
Plocaederus ferrugineus control in Sri Lanka.
An integrated management programme for the
contral of above 2 inscet pests are presented
based upon the results of above aspects carricd
out in Sri Lanka.

490, RAMAN, DIVYA S., PUSHPALATIIA,
PR and JOHN, JP. 2002. Processing qualities




of cashewnut in relation to flowering phases
of varieties, The Cashew 10(3): 9-14

Corresponding to the phases of flowering
in cashew, the phases of harvesl can also be
divided in to three, viz. early, mid and late. The
mid crop recorded the highest nut and kernel
weight, while shelling percentage obtained was
highest in the nuts of early harvest, The late
season crop recorded the highest white whaole
recovery and the minimum kernel pices. The
nuts of early and mid harvest were superior in
lerms of nutritive value of the kernels.

491. RAMANAYAKE, SMSD and KOVOOR,
A. 1997, I vitro micrografting and micro-
propagation of Anacardium occidentale L.
Proceedings af International Cashew and
Coconut Conference, Dar Es Salaam, Tanzania.

Seedling of cashew were established in
vitro for use of root stock. The embryonic axis
together with a small part of the cotyledon
excised from mature nuts cultured in a basal
MS medium initiated germination. When these
were transferred to a modified MS medium with
BAP and activated charcoal the seedlings
unfurled leaves and grew fast. An in vitro
micrografting technique was also developed
using seedling material. The induced axillary
shoots or the shoot tips of seedlings were used
as the scion. Reduction of browning and
callusing of cut ends were controlled by the
application of & mixture of GA.

492, RAMANAYAKE, SMSD and KOVOOR,
A, 1999, In vitro micrografting of cashew

(Anacardium occidentalel.) Journal of

Horticultural Science and Biotechnalogy
74(2): 265-268 (Institute of Fundamental
Studies, Hantana Road, Kandy, Sri Lanka.).

The requircments of in  vitro

micrografting of cashew are described. Excised
embryos germinated in vitro were used as
rootstocks. Shoot tips and axillary shoots
proliferaled from seedling shoots were the
source of scions. Flooding the cut surfaces
immediately in the mixture that contained citric
acid controlled oxidative browning. Firm
contact between the scion and rootstock was
assured through the use of an aluminium foil
tube at the graft junction. An IAA pretreatment
of the scions and a culture medium with NAA
that enhanced rooting brought about graft fusion
and development.

493. RAMESH, A and VIJAYALAKSHMI, A,
2002, Environmentul exposure tu residues
after acrial spraying of endosulfan residues
in cow milk, lish, water, soil, and cashew
leaf in Kasaragod, Kerala, India. Pest
Management Science 58(10): 1048-1054

A detailed study has been conducted to
evaluate the residues of endosulfan and its
principal metabolite which may have
accumulated in environmental samples due to
regular aerial spray application of endosulfan
on cashew leaf plantation for a period of 20
years. I'hree months after the last spray of
endosulfan at 350g/litre EC at 300ml/acre, a
total of 93 samples of cow milk, fish, water ,
soil and dried cashew leaf were collected from
a village in Kasaragod district, Kerala, India,
where endosulfan contamination was likely to
hace occurred. All the samples were analysed
for total residues of endosulfan, endosulfan
sulphate and also the potential hydrolysis
diol,
chromatography with electron capture

product endosulfan using gas
detection. The minimum detection limits of total
endosulfan was (.001/pgfg. Analysis of soil

samples showed the deposition of total
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endosulfan residues in the range <0.001-0.010/
| pg/p, and dried leat samples showed residues
of endosulfan in the range <0.001-3.43 /ug/g
dry weight, In cow milk, fish and water,
endosulfan residues could not be detected above
the minimum detection limit. Endosulfan diol

was nol observed in any sample. The data
obtained was conlirmed by GC-MS-EI using
sclective ion monitoring mode.

494, RAMESH, N.. LINGAIAH, HB and
KHAN, NM. 1999, Economics of hio-
fertilizer application in cashew graft
production under ecastern dry zone of
Karnataka. Crop Research (HISAR) 17(3)
336-341

In a trial in Chinthamani, India in 1996,
cashew sceds were sown in hags of potting
mixture to which Azotebacter chiroococcum,
Azospicilliom brasilense, Bacillus megatherium,
Aspergillus awamori (each at 2g/bag) was
added. When seedlings were 8-10 weeks old,
those suitable for gratting were selected and
grafted with scions of cv. Ullal -1. Two months
later, the number of successtul grafts were
recorded. Application of bio-fertilizers
increased the number of graftable seedlings and
the success of the grafts. The effect of
inoculation was more pronounced during the
tabi season than the kharil season. The cosl-
benefil ralio was higher in the bio-lertilizer
lreatments than in uninoculated centrols.

495, RAO, ARK,, NAIDU, VG., PRASAD,
- PR and BABU, KH. 2004, Efficacy of
~ different insecticides against cashew shoot
blossom webber Lamida moncusalis
ker. The Cashew 18(3): 9-12 (AICRP on
cal F‘M‘its (Citrus), Tirupati - 517 502
’), India.)

A field trial was conducted at Tirupati,

Chittoor District, Andhra Pradesh, India to
evaluate the efficacy of different insceticides,
i.e. endosulfan at 0.07%, quinalphos at 0.07%,
monocrotophos at (.05%, malathion at 0.15%,
phosalone at 0.07%, dimethoate at 0.05%, and
phosphamidon al 0.01% along with synthetic
pyrethroid (fenvalerate at 0.01%) or chitin
inhibitors (diflubenzuron at 0.05% and
diflubenzuron at 0.05% + endosulfan at 0.07%),
against cashew shoot and blossom webber (L.
moncusalis). Tive litres of the insecticide
solutions were sprayed onto 12-year-old cashew
trees on 2 September 1998 and 3 February 1999,
both coinciding with peak incidence of shoot
and blossom wehber. ‘The highest reduction in
larval population was obtained with fenvalerate
(91.06%), followed by monocrotophos
(83.83%). diflubenzuron + endosulfan
(79.97%) and malathion (77.18%).

496. RAO, AVDD, RAVISANKAR, C and
REDDY, MLN. 2002. Correlation between
nut yield and plant characters in cashew nut.,
Journal of Research ANGRAU 30(1): 98-100

Simple correlations among 17 selected
characteristics, namely, mean nut yield per tree,
tres height, stem girth, mean canapy spread,
number of {lawering laterals/m?, leat area,
duration of flowering, number of bisexual
flowers ner nanicle length of panicle, fruit set
perceulagb, apple weight, apple length, nut
weight, nut length, number of nuts per punicle,
kernel weight , kernel length were studied on
fourteen 3- year-old cashew clones in an
experiment conducted in Bapatla, AP, India
during 1997- 98. Nut yield had a highly
positive correlation with stem girth, mean
canopy spread. leaf area, number of flowering
laterals /m”, number of biscxual flowers per
panicle, fruit set percentage, number of nuts per



panicle and a significant positive relationship
with panicle length.

497. RAQ, EVVEB. 1997. Cashew crop
improvement programmes in India.
Proceedings of international Cashew and
Coconut Conference, Dar Bs Salaam, Tanzania.
pp. 141-145 (National Research Centre for
Cashew, Pullur-574202. Karnalaka, India.).

The hybridisation programme was
initiated first in Kerala and later at other CRS
in different states with the primary objective of
improving the nut size and realizing kernels
with W-210 and W-240 grades. This attempt
has enabled the release of 10 hybrids for
cultivation in difterent cashew growing states.
Breeding objectives also include development
of ideal plant types with desirable attributes like
bigger canopy, intensive branching, high sex
ratio and bold nuts with export grade kernels.
The results in the above breeding efforts
generated in different Research Centres and at
NRC for Cashew, Puttur, India are discussed.

498. RAO,EVVDB. 1997_Cashcwindl‘15try in
India. Proceedings of International Cashew
and Coconut Conference, Dar Es Salaam,
Tanzania.pp. 10-15 (Wational Rescarch Centre
for Cashew, Puttur - 574 202, Karnataka,
India.).

Cashew processing in the country has
heen developed as an independent enterprise
by thc entrepreneurs and today there are over
730 processing factories providing employment
for 300 thousand peaple with the processing
capacity of 600 thousand mt. The majority of
pracessing factories are located in the States of
Kcerala, Tamil Nadu, and Karnataka. The
domestic production is around 417 thousand mt.
which falls short of the processing capacity

established in the country. The present
production trends, processing methods
employed and development support extended
and envisaged is presented in this paper.

499, RAO, EVVE. 1496, Emerging trends in
cashew improvement. Proceedings of 2ned
fnil. Crop Science Congress. [ Ed.By
V.L.Chopra & R.B.Singh -New Delhi: Oxflord
& IBH 1996: 675-682 (NRCC,Puttur-574 202,
D K.Dist; Karnataka),

Developing plant type which has got
inherent advantages in pollination biology, fruit
set, fruit retention, kernel size and kernel quality
along with pest resistance is a possibilily
indicated by the various research results.
Production constraints identified in different
regions may require more careful reexamination
in terms ol genolype architecture for
overcoming them. By understanding the basic
floral biology and fruiting in cashew genotypes,
it will be possible to develop varietics which
are suited for diverse agroclimatic regions in

which cashew is cultivated.

500, RAO,EVVE. 1999, Cashew developruent
- a futuristic approach. In: improvement of
Plantation Crops. Fdited by MJ. Ratnambal.,
PM. Kumaran and K. Muralidharan. CPCRL,
Kasaragod, P.8G-90

Review of the current cashew plantations
in India and the production technologies
available indicate that identifying location
specilic lechnology package should helpusin
achieving the goal of self -sufficiency in (he
production of raw nuts in the country. The
review of available varieties and identification
of varictics which arc suitable for different
States/ regions in the States and replacing the
existing scion banks with the variclies which
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have the production potential of 2 tones per ha,
through top working.

501. RAQ, EVVE and NAGARAITA, KV,
2002. Recent developments in cashew
research and futurce strategies to meet
the requirem!ents of cashew processing
industry. Silver Jubilee Souvnin, PLACROSYM
- XV 22-27

In this paper, authors list out the major
research achievements on cashew includes high
densily planting, intercropping cte. and the
future stratepies to increase the production Lo
meet the requirements of cashew processing
incustry,

502. RAO, EVVEB., SWAMY, KRM and
BITAT, MG. 1998. Status of cashew hreeding
and futare priorities. Journal of Plamaiion
Crops. 26: (2): 103-114 (INational Research
Centre [or Cashew, Pultur 574 202, Dakshina
Kannada, Kamairaka., Tndia. )

Breeding of cashew (Anacardium
ectidentale) nuts at the National Research
Center lor Cashew is summarized.

503, RAO, EVVB,, YADUKUMAR, N and
BHAT, MG. 2001. Agro-ecological regians
and varietal classification of cashew-
developmental strategies. The Cashew 15(3);
27-37. Alsv published in Indian cashew: issucs
and strategies, edited by HP. Singh., PP
Balasubramanian and VN. Hubballi, (National
Research Centre for Cashew, Puttur-574 202,
[ndia)

The release of 36 cashew varieties in the
counlry has shown impact on the increase in
cashew yields. Varietal recommendation
hitherto is mainly based on the resulls of trials
Of AICRP Centres, An atlempt is made here to

recommend cashew varieties developed at
different centres to similar soil, agro-
environments elsewhere by ulilizing
information on soil type and agro climatic
conditions. Different agro-ecological sub
regions where cashew is grown is documented
with suggestive recommendation of the
varieties. It was indicated that arcas which have
different quantity of rainfall, but with similar
Available Waler Capacity (AWC) and Length
of Growing Period (LGP) could be clubbed
together for making varietal recommendation.

504. RAO, GSTHVP and THIRUMAT ARAJU,
GT. 2002. Forecasting tea mosquita bug of
cashew. Journual of Agrometeoroloyy 4(1): 45-
32 (Dept. Agril Metcorology, KAU,
Vellanikkara, Thichur-680 656.).

A field experiment was conducted Lo
monitor pest surveillance on TMB of cashew
orchards in rclation to weather parameters at
fortnightly inlervals for 10 years from 1988 to
1998. Puth coefficient analysis was carried out
to understand the direct and indirect effects of
the individual weather elements on tea mosquito
incidence. Prediction equations were developed
using multiple regression analysis with respect
to TMB population and percenlage damage. A
minimum temperature between 15 and 20°C,
cloudiness and relatively dry weather may be
optimuis ‘o inzzering the pest pupulation of
TMB; this coincides with [lushing and
[lowering of cashew.

505. RAQ, GSLHVT and GOPAKUMAR,
C5. 1994, Climate and cashew, The Cashew
8(d): 3-9

The latitude where cashew grow, the
relationship between latitude and flowering, the
altitude, temperature and rainlall requirements
of cashews, and the elfect of relative humidity,



sun shine and day length, wind , waterlogging,
drought and irrigation on the growth and
preduction of cashews are discussed.

506. RAO, GSLIIVP, GIRIDHHARAN, MP and
JAYAPRAKASH NAIK, B. 2001. Inlluence
of weather factors on bud break, flowering
and nut quality of cashew. The Indian Journal
of Agricultural Sciences 71(6): 399-402

Chronological data on the ontogeny of 3
test varieties (BLA 139-1, BLA 39-4 and NDR
2-1) of cashew graft, planted in July 1999, along
with nut weight, shelling weight and nut
percentage were recorded during 1995 - Y6,
1996-97, and 1997-98. Daily meteorological
data were also collected to study their impact
on the reproductive phase of cashew. Bud break,
which was dependent on the genotype. followed
immediately after heavy wet spell of rains in
the presence of bright sunshine. The flowering
of cashew required mild winter, which may be
surface air
temperature ranging betweenl6 and 20°C

defined as low minimum

coupled with more dew nights having moderate
dew in humid climates. It also required bright
sunshine (>9 h/day) with moderate dry weather
having an RH between 60 and 40% in the
afternoon. The unusual rains during Nov. and
Dec. inordinately delayed the reproductive
phase of late- season types. The availability of
soil moeisture played a key role in kernel
development. Bud break in all the varieties was
garliest during 1995-96,

507. RAO, GSLHVI. 1999, Weather inflicted
damage on cashew production- a remedy.
The Cashew 13(4): 36-43

The study in Kerala revealed that the
vegelalive phase of cashew was extended duc
to untimely rains during November and

December 1995 and 1996 which resulted in late
flowering. A high number of bright sunshine
hours also induced carly bud break as was
evident in 1995. A rise in night temperature
(above 20°C) together with fewer dewy nights
which coincide with the flowering phase was
detrimental for cashew flower praduction.
Heavy cloudiness during the flowering phase
also appeared to be detrimental for the opening
of hermaphradite flowers. The impact of
adverse weather could be miligated to some
extent if carly flowering cultivars having
different flowering periods are chosen for the
replanting programme.

508 RAQ, ¥YS.. RATASEKHAR, P and RAQ,
VRS, 2006. Seasonal incidence and control
of cashew shoot and blossom webber, Lamnida
moncusalis walker in Andhra Pradesh. The
Cashew 20(1): 8-12

The studies on the seasonal incidence of
shoot and blossom webber was undertaken
throughout the year during 2004 - 05 and the
results indicaled that April and May were
favourable [or the multiplication of the pest with
highest peak. Corrclation studies revealed a
positive and significant correlation with
maximum and minimum temperature and
negative significant correlation with morning
relative humidity, The chemicals spinosad
(0.013%), thiodicarh (0.075%) and profenofos
(0.05%) were found highly effective followed
by chlorpyriphos (0.05%) in reducing shoot and
hlossem webber larvae. Among the biorational
insecticides viz,, necm and B.t., both were
found to be ineffective.

509. RAO. YS, RAJASEKHAR, P and RAO,
VRS. 2006. Seasonal incidence and control
of shoot tip and inflorescence caterpillar on
cashew. Annals ef Plant Protection Science
14{1): 245-246
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A study on the seasonal incidence and
control of shoot lip and inflorescence larva on
cashew was carried out in Bapatla, Andhra
Pradesh during 2004-05. The insecticidal
treatments comprised chlorpyrifos at 0.05%,
thivdicarb at 0.75%, profenclos atl 0.05%,
cartap hydrochloride at 0.05%, spinosad at
0.015%, neem oil at 0.5%, Bacillus
thuringiensis (Bt) at 0.2%, chlorpyrifos + neem
oil and an untreated control. The three sprays
were given, coinciding with flushing, flowering
and nut development stages. The pestincidence
was higher during the second fortnight of
February and first fortnight of March,
coinciding with flowering and inflorescence
stage, and gradually declined with no infestation
stage during the second fortnight of May to first
fortnight of October. Among the insecticides,
thindicarb (0.075%), spinosad (0.15%) and
~ profenofos (0.05%) were the best treatments,
=f'i_:)l'lm'»fe':i by chlarpyrifos (0.05%). At all stages,
neem oil alone and Bt alone proved to be
!-‘,-‘g;;fcriur in controlling the pest incidence. The
‘ overall efficacy of the third spray, indicated that
thiedicarb, chlorpyrifos and spinosad were the
treatments.

. RAQ.YS., RAJASEKHAR, P., RAMA-
UBBARAQO, V and SRINIVASARAQ,
6. Seasonal occurrence of leaf cating
prpillars of cashew in Andhra Pradesh.
rnal of Plant Protection and Environment.
: 132-135 (Department of Entomology,
ficultural College, Bapatla - 522 101, India).

Studies were conducted in Andhra
sh, India, from June 2004 to May 2005 to
e the seasonal occurrence and intensity
-eating caterpillars. Leaf miner
reops syngramma) incidence was at its
g the second week of December with
estation during May-June and lowest

incidence was observed in July. A negative and
significant correlation was @bserved between
the leal miner incidence and maximum and
minimum temperatures, and positive and
significant correlation with morning relative
humidity. Leaf folder (Calopiilia tiselaea)
incidence was highest during the second week
of November coinciding with new flush and
blooming stage and the pest was absent during
parts of May, June and July. A negative and
significant corrclation was observed with
maximum and minimum lemperatures, while a
significant positive correlation was observed
with morning and evening relative humidity.

511. RAUT. PG and THAKARE, RP. 1997.
Employment generation through cashewnut and
cashew apple processing factories in Goa State.
The Cashew 11(2): 12-14

The employment data pertained to the
yvear 1993-94 indicated that in cashcwnut
processing factory, per factory per season
employment generation is 43,6065 man days
with total employment generation of 21 lakh
mandays per season. The employment
apportunity for female labour in cashewnut
processing is seen as high as 94.32 per cent. In
cashew apple processing in to feni per factory
per season employmenl generation was 2756.88
mandays with tolal employment generation of
1.05 lakh mandays through all the 38 feni
producing factories in Goa state. The
requirement of female labour in processing of
cashew apples in to feni was as high as 55 per
cent. In both the industries wage rate for male
labour were higher by 25 per cent than paid for
female labour.

512. RAVIPRASAD, TN and BHAT, PS. 2000.
Rearing techniques for cashew stem and
reot borers under laboratory condition.
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Recent Advances in Plantation Crops Research
13: 340-351 (Proceedings of PLACROSYM-
199%.)

Rearing techniques for the cashew stem
and rooal borers (CSRB), Plocaederus
Jerrugineus and P. obesus were standardised.
Mean duration of egg, total grub and pupal
periods were 6.3, 196.6 and 168.5 days for
Plocaederus ferrugineus and 6,0,210 and 176.3
day for P obesus respectively, Survival of grubs
o adulthood was 71.7 and 63.8 per cent while
fecundity rangad from 29 to 81 eggs and 22 to
63 eges per female lor Plocaederus fervigineus
and P. obesus, respectively.

513. RAVIPRASAD, TN., SUNDARARAIJU,
D and BIIAT, PS. 2002.
Botanicals against Helopelfis Anfonii Sjgn.

Efficacy of

(Miridiae: Hemiptera) infesting Cashew.
Planiation Crops Research and Development
in the New Millennium. p. 485-488 (National
Rescarch Centre for Cashew, Pultur-5374 202,
Dakshina Kannada, Karnataka)

The efficacy of various plant extracts and
commercial formulations was evaluated against
the tea mosquito bug Helopeltis antonii Sig.
infesting cashew (Anacardivim occidentale L).
Under laboratory evaluations, carbaryl induced
43.5 per cent mortality within [2 hours and had
the least damage grade of (.89 after 48 hours
after treatment; the other eleven candidate
botanicals recorded mortality ranging from 10.2
L0 36.7 per cent which were significantly lesser
than carbaryl. Damage grade exceeded 2,25 for
all botanicals evaluated. The residual feeding
deterrence trials were conducted for five
candidate botanicals with monocrotophos as
standard check. Under these trials also only the
synthetic pesticide (monocrotophos) could

’—é‘

exhibit feeding deterrence upto 7 days aftes
treatment, while the botanicals could not dete
pestdamage. Iield evaluations were conductec
for 3 commercial neem formulations viz.
Godrej Achook, Limanool and Nimbecidine (al
at 1.0% concentration) with carbaryl as check
The post treatment percentage of damagec
shoots and damage grade after 30 days afte
treatment indicated an increase in pest damagz
with the exception of carbaryl (0.1 %) whicl
resulted in 14.3 per cent reduction in mear
percentage of attacked shoots and 7.9 percen
reduction in damage score. These result
indicate the necessity of judicious pesticida
intervention with proper time scheduling fo
managing incidence and damage by H. anioni
in cashew,

514. RAVIPRASAD. I'N and BHAT, P§. 2002
Olfactometer and Free - Choice evaluation
of Cashew plant parts and attractants tc
Cashew Stem and Root Borer: Plocaederus

Jerrugineus (Cerambycidae @ Coleoplera).
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Plantation Crops Research and Developmen
tn the New Millennium. p. 147-149 (National
Research Centre for Cashew. Puttur-574 202,
Dakshina Kannada, Kamataka, India)

Cashew stem and root borers are known
to re-infest the attacked cashew trees and those
beheaded for rejuvenation; their nocturnal
activity sugeesls the possibility of an olfactory
stimulus for identifying the infested tree. Hence,
these laboratory investigations were undertaken
to identify the possible source of stimulus.
Cashew plant parls viz., infested host bark,
exuded cashew gum and fresh frass material
were evaluated against unmated and marted
male beetles as well as virgin and mated female
bectles, using a glass wind tunnel olfactometer.

Virgin females showed the highest response



(50.0%) Tlollowed by mated females (40.8%)
lo fresh frass; exuded cashew gum elicited
response from 37.5 and 28.3 per cent of virgin
and mated female beetles’ of Plocaederus
ferrugineus respectively. Both mated and
unmated beetles displayed low response to all
test materials, which did not differ significantly
from the check (only air blown). This suggesls
possibility of an attractant velatile conponents
i fresh frass, which needs to be characterised.
Free choice selection for oviposition by mated
female beetles indicated significantly highest
mean oviposition of 30.31 eggs on infested
bark, while in the second trial the percentage
of total eggs deposited on various substratum
was 23.65 per cent on frass/exuded gum and
23.53 pereent on infested bark which were the
highest and were on par with each other hinting
the possibility of ovipositional stimulus in
infested bark also. The healthy host bark and
cashew branch picces has 8.86 and 5.55 per cent
ol total eges deposited on them, indicating their
‘non-preference for oviposition by the pest.

* 515, RAVIPRASAD, TN and BHAT, PS. 2007.
Standardisation of egg collection technique
luboratory rearing ol young grubs of
ew stem and root borers (CSRB).
ional Seminar on Research, Development
keting of Cashew, 20-21st Nov. 2007,
uvenir and Lxtended Summaries. p. 56
onal Research Centre for Cashew , Puttur
202, DK, Karnataka)

A study was undertaken at NRC for

itated casy collection of eggs without
mage in comparison to the other
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substrates cvaluated. Duration of feed change
was standardized to be 8 days as the grubs had
minimum damage during removal and
cannibalism set in after 8 days. These
techniques could be effectively adopted for
obtaining test insects by rearing CSRRE grubs
individually on host bark.

516. RAY, SK. and MANDAT,, 8. 2001. In
vitro response of certain cashew germplasm,
The Cashew 1523 21-27

One significant finding of the present
study was that the best medium for
establishment was cqually good for
multiplication too as BS basal medium
supplemented with 2mg/l BAP promoted
highest percentage of multiplication of the
established shoots. Moreover, maximum
proliferation of auxillary shoots was also attained
in this medium as these grew up to 3.90 cm on
an average. Rate of multiplication, however,
was far from satisfactory as the highest rate of
multiplication was 2-3 auxillary shoots per

explants in casc of varicty JThargram 1.

517. REDDI, EURB. 2003. Fly-pollination in
the cashew nut tree. Journal of Palynology 35/
36: 107-115

A study was conducted in Andhra
Pradesh, India to investigate fly-pollination in
cashew. Several populations of insect foragers
the flowers, and
representative specics were caught. Pollen
production was investigated by collecling and
analyzing mature and undehisced anthers. In
spite of the meager flower reward, about 20
species of different insects belonging to

were  abserved an

Hymenoplera, Diplera and Lepidoptera were
observed. The list of insects comprises 5 species
of bees, 3 specics of ants, 3 species of wasps, 4
species of flies and 3 species of butter(lics, The



plants produced fruits only when the insects
were allowed to forage. Results showed that
ants are not goad pollinators.

518. REDDY, MLN., KUMAR, BP and
GOUSE-MOHAMMED. 2004. Growth
performance of cashew (Anacardium
occidentale 1.) genotypes doring pre-bearing
stage under Bapatla conditions. The Cashew
18(3): 19-21 (Department of Horticulture,
Agril, College, Mahanandi (A.P), India. )

An experiment was conducted in Andhra
Pradesh, India, during 1997, to evaluate 52
cashew genotypes for vegetative parameters.
T.No. 277 tecorded the tallest plant (262.5 cm),
while the shortest plant was recorded in T.No.
30/1 (127.5 cm). The maximum girth was
recorded in T.No, 71 (30 cm) which was at par
with T.No. 277 (29.5cm), T.INo. 268 (29.0 cm),
T.No. 4/5 (28.3 em) and T.No. 2/3 (28.2 cm).
The plant spread in both directions was greater
in T.No. 268, TNo. 12/1, T.No. 4/5, T.INo. 10/
2, T.No. 2/5 and T.No. 277. The highest number
of primary branches per tree were produced in
T.Na. 2/3 (13.25) followed by T.No. 17/5, T.No.
277, T.No. 95-2, T.No. 95-4, T.No. 94-3, T.No.
7112, T.No. 139-1 which were al par with each
other. 'The total number of secondary branches
per tree were greater in T.Na. 12/8 (49.8)
followed by T.No. 17/5 (49.25), T.No. 4/5
(48.40), T.No. &7 (47.10), T.Na. 3/33 (46.90),
ABT-2 (46.80) and T.No. 3/4 (46.30). 'T'No. 4/
5 rceorded the highest number of shoots per
tree. T.No. 71, T.No. 277, T.No. 268, 'T'No. 4/
5, T.No. 2/3 proved to be the most vigorous
genaotypes.

519. REDDY, MLN.. KUMAR, BP and
GOUSE-MOHAMMED. 2002. Evaluation of
high yielding clones under Bapatla
conditions for nut yield and their characters.

The Cashew 16(4): 26-31

The thirteen high yielding selections
developed at different CRS have been studied
under local agro-climatic conditions at Bapatla
for nut yicld, flowering and plant characters.
Genotypes differed significantly for all
characters except for shelling percentage. TUN.
10/19 was superior for plant height. stem girth,
leal arca and hermaphrodite flowers per panicle.
M4a4/3 was superior for number of panicles per
square meter, sex ratio, number of nuts per
panicle, while M15/4 was for number of nuts
per panicle. The nut size and apple size was
inferior in M- 44/3, medium n M153/4, and
medium bald nut type in T.N.10/19.

520. REDDY, MLN and GOUSE -
MOHAMMED. 2001, Studies on Ilowering
and sex ratio in cashew germplasm
selections. The Cashew 13(4); 18-22

Significant variations were observed
among germplasm of 52 entries for flowering
period, tlowering phase. number of perfect.
staminate flowers and sex ratio. In the present
study. the performance of 9 entries, viz. 8/7, 4/
5,275, 139-1,4/3,3/7, 2/14, 17/5 and 228 was
supcrior,

521. REDDY, MLN., KUMAR, BP and
GOUSE-MOHAMMED. 2004. Phenolypic
stability analysis of cashew hybrids &
varieties for nut yield under rainfed
environment. Jowrnal of Research ANGRALU.
32(2): 532-54 (Cashew Resegarch Station,
Bapatla - 522 101, India. )

Nut vield per tree was recorded for 15-
year-old trees of 6 cashew cultivars (BPP-1 to
6) grown under rainfed conditions from 1996/
97 to 2000/01 in sandy soils at Bapatla, Andhra
Pradesh, India. Phenotypic stability analysis
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revealed that genotype ((3), environment (k)
and G x E components were significant. Among
the cultivars, BPP-2 and BPP-5 recorded
sienificantly higher yield over the mean yield.
BPP-2 was more suitable in better
environments, while BPP-5 was more slable in
average environments.

522, REDDY, MLN. 1998. Cashew production
technologies for different agro- ¢limatic
tracts of Andhra Pradesh. The Cashew 12(3):
103-108 (Cashew Research Station, APAU,
Bapatla, A.P.)

The state of Andhra Pradesh is divided
inta7 agro- climatic zones based on its rainfall,
soil characicristics and cropping patterns. In this
paper the author listed the different cultivation
methods suitable for different agro climatic
zones including crop protection measures. The
future strategies to he carried out includes
evaluation of all high yiclding cashcw varictics
under different agro-climatic tracks and
establishment of scion banks.

523. REDDY, SE., REDDY.V]. and REDDY,
PS. 1997. Synthetic approach to the
distribution of certain micro elements
{Cu,Fe,Mn and Zinc) in cashew trees.
Castiew Bulletin 34(5): 7-14 (APAU, Dept of
- Horticullure, Hyderabad-300 030.).

Cight year old cashew cv. BPP 52 trees
were uprooted and separated in to different
componernt parts viz., leaves, stems, wood, bark
roots. Concentrations of certain micro
ments- copper ,iron, manganese and zinc
present in them were tracked. A synthetic
oach expressing the quantities of elements
art of the tree as percentages of that inthe
ole tree is made available to understand the
oporlionate distribution of copper, iron,
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manganese and zine in cashew trees.

524, REDDY, SN., LINGAIAH, HB.,
JANAKIRAMAN, N and SHIVAPPA. 1998.
Relationship between nut weight and apple
characters in cashew, Cashew Bullerin 35(6):
14-15 (Agricultural Research Station, UAS(B),
Chentamani - 563 125, Karnataka.).

The relationship between nut size and
applc characters is of great importance for
cffective selections. The nut and apple size was
recorded hy using the nuts collectted from the
middle harvest. Data pertaining to simple
correlation coefficients and regression
cocfficients computed between nut size and
apple characters are presented.

525. REJANI R and YADUKUMAR, N. 2006.
Effect of soil and water conservation
techniques for cashew plantations grown on
steep slopes. Journal of Plantation Crops
34(3): 304-308

Cashcw being an unirrigated crop. it is
highly essential that proper soil and waler
conservation is necessary to increase its vield.
With an aim to select best soil and water
conservation on steep slopes (18-43%) in
cashew, an cxperiment was laid out with
treatments namely. 1. Modified crescent bund,
2. Staggered trenches with coconut husk burial
between 2 rows of cashew, 3. Reverse terraces,
4, Catch pits and 3. control plot with out any
The
results showed that proper soil and water

snil and water conservation measures.

conservation technique like modified crescent
bund, or coconul husk burial trealments has
increased the mean soil meoisture content
significantly (15.6% and 16.1% dry basis
compared to |1.5% dry basis in control in
March), reduced the annual runoff (25 and 19%



of the annual rainfall compared to 37% of the
annual rainfall in control), reduced the soil loss
(68 and 58% of control) and also showed a trend
of increased growth and yicld. Hence, the barren
land even in steep slopes can be effectively
wtilized for cashew cultivation using proper soil

and water conservation techniques.

526, REJANI, R and YADUKUMAR, N. 2007.
Response of cushew plantation grown in
slope areas of west coast region of India for
soil and water conservation measures.
National Seminar on Research, Development
and Marketing of Cashew, 20-21st Nov, 2007,
Goa. Souvenir and Extended Summaries. p. 63.
(National Rescarch Centre for Cashew, Puttur,
D.K., Karnataka)

Cashew i3 generally grown as an
unirrigated crop. Therefore, soil and water
conservation techniques are very much essential
[or cashew plantations. Henee, the present study
was taken up to test soil and water conservation
techniques coupled with manuring with the
following main objectives: To determine the
effect of soil and water conservation measures
inreducing runoff and soil loss and in increasing
the soil moisture content, cashew nut vield and
net profit. To find the best soil and water
conservation measure technique coupled with
organic or inorganic manuring for maximizing
the cashew yield.

527. REKHA RAVINDRAN., IISHA, KG and
PADMA NAMBISAN. 1997, Effect of
antioxidants an the self life of cashew
kernels, Cashew Bulletin 34(10): 13-17 (Plant
Biotechnology Unit, Dept of Biotechnology,
Cochin-682 022.).

Cashew kernels have high nutritive
value.Upoen exposure to air, kernels turn rancid

and their nutritive value decrcascs. From this
study it is concluded that chemical treatment
using antioxidants reduced oxidative rancidity
butl lauiled Lo prevent delerivralion in
organoleptic characteristics and decregase in
prolein and carbohydrate content of stored
kernels.

528. REKHA CHAUDHURY; and MALIK,
SK. 2004, Genelic conservation ol plantation
crops and spices using cryopreservation.
fndian Journal of Biotechnology. 3(3): 348-
358

Germplasm conservation in the form of
seed is convenient and most cost-effective ex
situ conservation method for plant species
producing orthodox seeds. Several species of
plantation crops and spices produce non-
orthodex seeds, which exhibit intermediate or
recalcitrant seed storage behaviour. Storage of
these species requires the use of in vitre
conservation techniques for short- to medium-
term censervation and cryopreservation to
achicve long-term conservation, Various
cryotechniques applicable to 11 genera Lotalling
16 species (rubber ({/evea hrasiliensis), cocoa
(Theobroma cacao), coconut (Cocos nicifera),
arecanut (Areca catechu), oil palm (Elaeis
guineensis), Colfea spp., tea (Camellia
sinensis), black pepper (Piper nigrum),
cardamom (Lleitaria cardameomum), cashew
(Anacardium occidentale) and nulmeg
(Myristica fragrans)) are reviewed in the
prescnt paper. Physical and physiological
factors determining the success or [ailure of
cryopreservation are discussed.

529. REMESII, N., LINGATAH, HB,
RADITAKRISHNA, D., VISHNUVARDHANA
and JANAKIRAMAN, N. 1998, Effect of Bio-
fertilizers on the growth of cashew root




stock. The Cashew 12(1): 10-14 (AICRP on
Cashew, Agricultural Research Station, UAS,
Chintamani - 563 125, Karnataka.).

Effect of nitrogen fixing and phosphate
solubilizing microorganisms on growth of
cashew root stocks with or without chemical
fertilizers was studied during kharif and Rabi

seasons of 1996. Significant increasc in growth
parameters viz.,plant hight,stem girth, number
of leaves and leaf area, root length , number of
roots and plant biomass was recarded in the
biofertilizer inoculated plants compared to
uninoculated control plants during both the
seasons studied.

530. RENGANAYAKI, PR and NARGIS, S.
2001. Influence of position of nut sowing on
germinability of cashew genotypes. The
Cashew 15(3): 8-11 (Dept.of Sced Science &
Tech. TNAU, Coimbatore-641 D{03).

The variation among the genotypes and
orientation of nut at sowing were highly
significant. Among the orientations,
irrespective of genotypes sowing ol nuts in {lat
pesition where nuts were placed horizontally,
outperformed the other methods, recording the
maximum germination of 92%. Orientation of
nutbased on sinus position was found to follow
the flat position , in which orientation of sinus
region upwards, recorded was six per cent
.'hi-g.hﬁr germination than 92% germination
‘which sinus region downwards. Among the
‘genotypes the performance of yellow large
round was the best and was followed by yellow
small round due to their genetic constitution.

531. RICKSON, FR and RICKSON, MM.
8. The cashew nut, Anacardium
occidentale (Anacardiaceae), and its
serennial association with ants: extrafloral

nectary location and the potential for ant
defense. American Journal of Botany. 85(6) :
835-849 (Department of Bolany, Oregon State
Universily, 2082 Cordley Hall, Corvallis,
Orcgon 97331-2902, USA.)

Cashew nut trees are consistently ant-
visited throughout the year, with the ants
[Formicidae]| atracted to a large number of
extrafloral nectaries on the leaves,
mflorescences, flowers, and developing nuts.
The commercial production of cashew nut, for
example, in India, Brazil, and east Africa,
consistently applies pesticides, especially
msecticides, in large monoculture plantings.
Each year prophylactic spraying begins with the
first flush of new leaves, continues through
flowering, about mid-nut
development. Ant diversity was surveyed in
sprayed and unsprayed cashew monocultures
of various sizes and ages in Sri Lanka, India,
and Malaysia to document the anl-cashew
relationship and to explore the polential of ants
replacing chemical pesticides in inscct control.
Using commercial-size plantations as examples,
information is presented that cashew has a
strong potential for arthropod-dependent
protection from pests. It is suggested to create
tavourable habitats for encouraging ants within
cashew plantings.

ending at

532. ROCHA, AMR. 2000. In vitro
regeneration capacity of cashew cotyledons,
Revista Brasileira De Fruiteultura 22(2): 153-
155

Dwart cashew cv. CP 76 cotyledons were
cultured on a medium containing 0,0.45, 2.30
or 4 30/UM 2, 4-1) for 4, 6 or 8 days. Callus
and root formation were greatest with  2.30/
KM 2, 4-D for 4 days.

533. ROSSETTI, AG. 1998. Recovery of



young dwarf cashew orchards propagated
by seed. Revista Brasileira De Fruticuliura
2002); 202-205

Yields of young topworked trees,grafted
lrees and seedling lrees were compared in
cashew orchards in Canto do Buriti, Piaui,
Brazil. between 1990 and [995. The trees were
grafted or topworked with the dwarf clone CCP
76. Al the end of the lourth year, cumulalive
yield was similar in top worked trees (968.90kg/
ha) and grafted trees (1037.05 kg/ha) and both
were higher than the cumulative yield in
seedling trees (257.76 kg/ha).

534. ROY, SK., MANDAL. S and GHOSH,
PD. 2001. In vitra response of certain cashew
germplasm, The Cashew 15(2): 21-27 (Depl.
of Botany; University of Kalyani, Kalyani,
Naida, W.B.).

This paper discusses the standardization
of a reliable protocol far the micropropagation
of cashew using cotyledonary node, terminal
and nodal explants of seedlings of cullivars
Thargram 1, Bhubaneswar [, TN and ML
Details are given of seed germination,, as well
as establishment and muldiplication (basal
media, growth regulators. explants).

535. RUF, F and LANCON, L. 2004. From
alley cropping to cashew farms. From slash
anel burn to replanting:-green-revoluwliony-in-
the-Indonesian-Uplands. 2004; 95-101
(Regional and Sectoral Studies, The World
Bank, 1818 H Street NW, Washington, DC
20433, USA.)

This chapter cxamines the adoption of
cashew as a new crop in the Sikka districl, an
alrcady densely populated and cultivated region
of Flores, Indonesia. The introduction of such
a profitable crop as cashew reverses the causc

and consequences of the alley cropping
adoption process. Tt is no longer the pressure
an the land that triggers the adoption of a new
cultural practice, but the adoption of a new crop
that stitnulates an increase in farm size oreven
migration Lo a new location where land is still
available.

536, RUFINO, MSM., VASCONCEL(OS,
LIL., CORREA, MPEF and RIBEIRO, VQ.
2004, Initial plant development in different
penotypes of cashew (Anacardium spp.)
originating from the mid-north region of
Brazil. Proceedings of the Interamerican
Saciery for Troprcal Hortieulire, 47: 140- 148
(UESPI, Rua Jose Maoita, S/N, Sao Sebastiao,
64.120-000, Uniao, PI, Brazil.)

A study was conducted from January to
March 2001, in 'Teresing, Piaw State, Brazil. Lo
evaluate the initial development of plants of 30
wild cashew genotypes. Nut weight, stem
diameter, plant height and leal number were
evaluated at 30 and 60 days after germination,
whereas dry weight of roots and shoots were
evaluated at the end of the expariment,
Genotype 8 showed the best behaviour; thus, it
was considered for use as a cashew rootstock.
Wild cashew nut weight had strong correlation
with stem diameter, plant height and leaf
number.

537. SAGVEKAR, VV.,, PATIL, BP and
SHINGRE, DV, 2005. Success of cashew
grafts cv. Vengurla-4 as influenced by
polyshed environments.
Agrometeorology. 7(2): 262-267 {Agricultural
Research Station, Mulde, Tal: Kudal, Dist;
Sindhudurg, M.S. (Dr, Balasaheb Sawant
Konkan Krishi Vidyapeeth), India.)

Journal of

Cashew cv. Vengurla-4 prafts were
grown in closed polyshed or open [lield
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conditions in an experiment conducted in
Maharashtra, India from December to April of
2001-03. The mean grafting success ranged
from 78.95 Lo 79.47% in grafts grown under a
polyshed and from 30. 26 to 40.53% in grafts
grown in the open field. Grafting success was

very low in grafts grown in open field and was
fairly high in grafts grown in polyshed during
hot (April) and cold (December) seasons. The
success of grafting showed highly significant
positive correlation with the maximum

temperature and with the difference in
maximum and minimum daily temperature.

338. SALAM, M.A. 1999, Cashew and
pepper live in harmony. The Cashew 13(3) :
54-60

Use of cashew trees as a grawth support
for pepper is described. It is concluded that the
association of these two cash crops presents a
more efficient use of resaurces. and yields
agronomic and economic advantages to the
farmer.

539. SALAM, MA. 2000, Performance of
shew genatyvpes under Kerala conditions.
aurnal of Plantation Crops 28(3): 185-190

Eighteen cashew cultivars developed or
released in  different Indian states were
luated for adaptability under the
jronmental conditions of Kerala, India, in a
Id experiment conducted from 1987 (o
9. The cultivars Vridhachalam - 3, Kanaka
[Dhana were rated as the best adapted among
ltivars in terms of nut yield and nut

15, and can be recommended for wide
ultivation in Kerala,

M, MA., PUSIHIPALATIIA, PB and
AL A 1995, Root distribution pattern
ng-raised cashew tree. Journal of
ion Crops 23(1) : 59-61
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Studies on 19- year-old cashews in a
plantation at Thrissur showed that in & shallow
laterite soil cashews develop an extensive root
system with the majority (89.3%) of the roots
within 300cm of the plant laterally and within
the top 100cm of soil.

541, SALAM, MA . 1996, Traditional rubber

planters turn to cashew. The Cashew 10 (2)
13-4

Compared to the gestation period,
dependance of the rubber tapper o get good
yield and other cultivation cost of rubber,
farmers [eel thal cashew 1s more rumunerative
than rubber.

542. SALAM, MA. 2001. Cashew and
pineapple live in harmony., The Cashew 15(4)
2 12-13

The crop association involving cashew
and pincapple proved as an excellent
combination to the agro- ecological condition
that prevails in that arca, It yiclds all the
agronomic advantages in terms of sharing of
nutrients, smothering of weeds, conservation
of soil and water and enchanced growth for
cashew. It also provide good returns to the
farmer.

543. SALAM, MA. 2000. Cashew variety
Vridhachalam-3 recommended for Kerala.
Cashew Bulletin 38(2): 3-4 Also published in
The Cashew 14(1):39-40, 2000.

The cxperiment conducted at
Madakkathara from 1987 to 1999 confirmed the
adaptability of Vridhachalam-3 under Kerala
conditions. During 5th ta 11th year after
planting, the mean nut yields per tree were 6.58,
14.47, 10, 10.22, 11.99, 10.54 and 12.88 Kg
respectively. The apple of Vridhachalam - 3 is



red in colour.

544, SALAM, MLA_, SUMA, B and KURIEN,
SUSANNAMMA. 1998. Amrutha (H-1597),
a new high yielding cashew hybrid, The
Cashew 12(4): 10-12 (Cashew Research
Station, (KAU), Madakkathara - 680 636,
Kerala.).

Amrutha is a cross between RLA 139/1
and I 3-13. Tt has the plant height of 8.0 m. The
inflorescence is conical in shape with a sex ratio
of 1:10 (bisexual:male). The apple colour is
vellow with a mean apple weight of 40.5¢. The
apple containg 72.2 juice with astringent taste.
The mean nut weight is 7.18 g.. the kernel
weight is 2.24¢. and the shelling percentage is
31.58. The kernels of Amrutha is graded as W
210 for export. The adull trees of Amrutha gives
a yield of 18.35 Kg/ tree.

545. SALAM, MA. 1997, Cashew apple:
potential and prospects for industrial
utilization. Cushew Bulletin 34(11) : 3-7
(Cashew Research Station, Madakkathara-
680 650, Thrissur, Kerala.).

The estimated availability of cashew
apple in the country is 41.9 lakh tonnes. The
lian share of this quantity is being wasted.
Cashew apple is very rich in vitamin C, Ca, Fe
and Riboflavin. The apple can very well be
utilized industrially lor the productlion of a
number of products useful to human beings. By
setting up small scale processing units
considerable employment opportunities can be
created. Willing entrepreneurs should be
encouraged to exploit this valuable natural
preduct on a commercial manner.

546. SALAM, M.A. 1997. Cashew
plantation- establishment and management.

The Cashew 11(3) : 13-32 (CRS, KAU,
Madakkathara-680 656. Thrissur, Kerala.).

Decisions in cashew plantation
management are discussed with reference to site
selection (climatic factors including altitude,
temperature, humidity, rainfall,waterlogging,
drought, soll factors and cultivar selection).
critical inputs in plantations (planting materizl,
N and waler), critical managemenl practices
(season and method of planting, pit size |
planting density, [erligalion, inlercropping,
harvesting and drying) critical operations,
grafting, staking, mulching, trenching, pruning
and pest control), and econamics of cultivation,

547. SALAM, M.A. 1999, Cashew varieties
suitable for high density planting. Cashew
Bullerin 37(6):  3-5 (Also published in The
Cashew 13(4):15-19, 1999))
CRS
Madakkathara, to identify relatively dwarf and

An attempt was made at
compact varicties suitable for high density
planting. From the study, it was found that the
varietics 44/3, Anakkayam-1, and HL608 are
relatively less statured and compact and are
better suited for high density planting.

548, SALAM, M.A. 1999, Commercial
cashew plantations - key to success. 1he
Cashew 37(4): 3 10 (Cashew Research Station,
KAU, Madakkathara - 680 656, Thrissur,
Kerala.).

In this paper. an attempt is made (o
identify the vital decisions, inpuls and
management strategies essential for the
successlul establishment and maintenance of
commercial cashew plantations. Selection of
suitable sites, considering agronomic,climatic:
and ecological requirements of cashew is very




important. Soils with pH morc than 8 arc not
suitable for commercial cashew plantations.
The selection of planting material, the method
of fertigation and other agronomic practices
were listed in this paper.

549, SALAM. MA., PUSHPALATHA, PB.,
USITA, K and SUMA, A. 1997, Comparative
performance of 18 cashew varictics in the
Qxisols of Kerala. Cashew Bulletin 34(9):
11-17 (Cashew Rescarch Station, KAU,
Madakkathara-680 656, Thrissur, Kcrala.).

The performance of 8 high yielding
cashew varieties evolved at 6 research centres
of India has been evalualed in the oxisols of
Kerala. The yield data recorded from the 4th
vear after planling to the 10th vear alter planting
indicates that the varieties M 26/2, H- 1598, M
44/3. Vengurla-5. Anakkayam-1 and H-1608
perform belter in Kerala, H-1598, H-1608 and
Anakkayam-1 are the varieties released by
KAU and recommended for the state ol Kerala,
but the variety M 26/2 evolved at RARS,
Vridhachalam, Tamil Nadu also show all the
desirable characters and as such this can also

be recommended [or cullivation.

350, SALAM, MA. 1997, High density
planting in cashew-principles and practices.
The Cashew 11(4): 12-20 (CRS, Madakkathara,
Thrissur-680 6506, Kerala.)

High density planting (HDP) is a
technigque uselul for enhancing production and
productivity of cashew in India. Instead of the
normal planting density of 100-177 plants/ha,
312-625 or more grafts/ha are planted. The
population is regulated in later years hy
selective felling. The productivity of IIDP
plantations is compared with that of normal

plantations. A system analysis involving the

factors influencing canopy expansion rate is
required to take meaningful decisions regarding
initial planting density and time of thinning.

551. SALAM, MA. 1998, Processing
characteristics and production potential of
cashew varieties. The Cashew [2(1): 27-37
(CRS, KAU. Madakkathara-680 656, Thrissur,
Kcrala.)

A study was coducted to evaluate the
processing characteristics and praduction
polential of cashew varietics al CRS,
Madakkathara. The data on processing
characteristics of nut and nut yield were
analysed to identify the best varieties with
higher yicld and desirable proccssing
characteristics. The varieties HI1398, M26/2
and HI1608 were found to be the best, The
varieties V3, Anakkayvam-1, M44/3, H1600,
V4 V5, M33/3, VI'H 30/4.'T2/15, V'I'H 59/2,
H1610 and T 2/16 were rated to be medium
and V 2, T 40 and T 129 are raled Lo be low.

552, SALAM, MA, 1995, Region specilic
production technologies for cashew for
different agroclimatic zones of Kerala. The
Cashew 12(3) : 61-74 (Head, Cashew Research
Station (KAU), Madakkathara, Kerala.)

‘I'he state of Kerala is divided in to five
agro-climatic zonzs based on their soil and
climatic characteristics. Therefore, in this paper
an attempt is made to modify the existing
technologics to suit the soil and climalic
conditions prevail in the five well defined agra-
climatic zones of Kerula, These moditied
technologies may be treated as ad-hoc
recommendations still location specific and
precise technoelogies are developed by
rescarchers [or every agro elimate,

553. SAMAL, §., LENEA, PC AND ROUT,



GR. 2002. Genetic differentiation among
cashewnut cultivars through morphological
analysis. PLACRQSYM - XV: 43-46

Genetic divergence of 20 cultivars of
cashew nul was assessed (hrough numerical
laxonomic approach. Observation on eight
important characters like number of latarals and
flowering laterals per square meter, length of
panicle, sex ratio, number of nuts per panicle,
nut weight, shelling percentage and yield per
plant were recorded consecutively for 2 years.
The dendrogram based on main data showed
clusters at appropriate phenon levels indicating
that the entrics were broadly classitied in to 4
clusters at 70% phenon level, seven clusters al
75% phenon level and at 80% phenon level they
are grouped in to 11 clusters.

554. SAMAL, §., LENKA, PC., NANDA,
RM., NAYAK, S and ROUT, GR. 2004.
(renetic relatedness in cashew (Anacardiun
occidentale 1..) permplasm collections as
randomly amplified
polymorphic DNA. Genetic Resources and
Crop Evalution. 51(2): 161-166 (Department
of Horticulture, Orissa University af
Agriculture and Technology, Bhubaneswar,
Orissa 751 003, India.)

determined by

In the present investigation, we have
assessed the genctie relationship of twenty
varieties of cashew by using RAPD (Randomly
Amplified Polymorphic DNA) markers.
Analysis started by using forty 10-mer primers
that allowed us to distinguish 20 varieties, The
selected primers were used for identification of
cashew varieties. A total of 80 distinct DNA
fragments ranging from 0.2 to 3.0 Kb were
amplified by using 11 selected random 10-mer
primers. Genetie similarily analysis was
conducted on the presence or absence of bands
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in the RAPD profile. Cluster analysis clearly
showed that 20 varieties of cashew grouped into
2 major clusters based on similarity indices.
Lirst major cluster again divided into one minor
cluster. Another major cluster again divided into
two sub-minor clusters, one sub-minor cluster
having three varieties and another sub-minor
cluster represented by 13 varieties. Among the
20 varieties, ULLAL-3 and H-1608 showed
highest similarity indices (87%). It was noted
that *Vengrula-2” and *Vengrula-3” were not
erouped into a single cluster but ‘Vengrula 4
has 82% similarity with *Vengrula-3°. The
variety Vengrula-2 has very close similarity
(R5%) with variety VRI-3. Analysis of genctic
relationships in vashew using RAPD banding
data may be useful for plant improvement, in
descriptions of new variety and also assessing
variety purity in plant certification programmes.
555.SAMAL, S, ROUT, GRand LENKA, PC.
2003.

between populations of cashew (Anacardium

Analysis ol genetic relationships

occidentale L.) by using morphological
characterisation and RAPD markers. Plant,
Seril and Environment 49(4): 176-182 (Plant
Bintechnology Division, Regional Plant
Resource Centre, Nayapalli, Bhubaneswar,
731 013 Orissa, India).

In the present paper, the genetic
relationships between twenty cullivars of
cashew are described on the basis of
morphological characters and randomly
amplified polymorphic DNA (RAPD) markers.
The results obtained for the phenotypic
characters based on similarity coefficient were
divided into four cluslers with 70% similarity.
By means of similarity coefficients, cluster I
way [ound o consist of twelve cullivars. Clusler

II consisted af a single cultivar (NRCC-1),



cluster 111 consisted of six cultivars and cluster
IV had only one cultivar { Vridhachalam-2). The
analysis started by using RAPD markers that
allowed us to distinguish the 20 cultivars. A total
of 80 distinct DNA fragments ranging from 0.2
to 3.0 kb were amplified by using 11 selected

random 10-mer primers. Genetic similarity
analysis was conducted for the presence or
absence of bands in the RAPD profile. Cluster
analysis clearly showed that the 20 cultivars of
cashew grouped into two major clusters based
on similarity indices. The first major cluster
comprised one minor cluster. The other major
cluster was divided into two sub-minor clusters,
one sub-minor cluster having three cultivars and
the other sub-minor cluster having 15 cultivars.
Among the 20 culiivars, Ullal-3 and Dhana (H-
1608) showed the highes( similarily indices
(87%). Tt was noted that Vengurla-2 and
Vengurla-3 were not grouped into a single
cluster, however Vengurla-4 had $2% similarity
10 Vengurla-3. Vengurla-2 had very close
similarity (85%) with Vridhachalam-3
(M-26/2). The analysis of genelic relationships
‘incashew using morphological traits and RAPD)
banding data can be useful for plant
Ei;pmve:ment, descriptions of new cultivars and
for assessment of varictal purity in plant

icalion programmes.

SAMAL, §., ROUT. GR. and LENKA,
.2003. Primer screening and optimization
RAPD analysis of
ologia Plantarum  46(2):
outhotmail.com.)

cashew.
301-304

Primer screening and optimization for
om amplified polymarphic DNA
'Dijanalysis of 20 cashew cultivars was
tigated. Among 4 series (A,B,D and N) of
1 rprimcrb, A-series performed better
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amplification of fragments than the other series.
The maximum amplification fraaments was
obtained using OPA-02, OPA-03, OPA-09,
OPB- 06, OPB-10. OPD-03,0PD-035 and OPN-
03 primers. The primers OPA-02 and OPN-03
produced the highest number of DNA fragments
of cashew ¢v.11-320. Primers OPB-08 and
OPN-05 produced the least number of
amplification fragments. RAPD profile also
indicate that some primer did not produce good
amplifigation.

557. SANKARANARAYANAN, R and
SHAH, HA. 1996. Hybridisation studies in
cashew. The Cashew 10(3): 18-23

The general combining ability effeets of
thirteen genotypes of cashew were studied using
len parenis as testers and three as lines in a Line
Tesler mating design. The parents along with
their thirty hybrids were studied for the
expression of helerosis for germination
percentage and vigour index. High relative
heterosis of over 100 per cenl was observed in
three cross combinations. For vigour index , the
maximum relative heterosis of 62.80 was
observed in M44/3 x PU6. The parents M44/3,
M3/2 and M33/3 were good general combiners
for germination percentage while M 10/4 and
M33/3 were the good general combiners for
vigour index.

558. SANKARANARAYANAN, R and
SHAH. HA. 1999. Genetic divergence and
combining ability in cashew. The Cashew
13(3): 28-40

Investigations were carried out to assess
the genelic variability Tor 21 morphological
characters of 50 genotypes in two seasons at
CRS, TNAU, Virdhachalam during 1992-1994,
The heterosis and combining ability were



estimated i set ol 30 hybrids for 13 scedling
characters. Considering the heterotic expression
and gea effects of the parents, three crosses viz:
MI10/4 x M33/3, MI0/4 x M43/4 and M26/2 x
M33/3 were selected as best hybrids,

559, SAPKAL, BB. 2000. Integration of
foliar application of urea and insecticidal
spray for yield maximization in cashew. The
Cushew 14(1); 41-44

Spraying of 3 or 4% urea along with
insecticidal spray resulted in significantly high
yield of nuts 11.5 and [2.5 Kg nut/ tree over
the cantrol (7.7 Kg nut / tree), It was obvious
that the spraying of insecticide does help Lo
control the incidence of TMB. Spraving of urea
helped to increase fruit set and retention of [ruits
up to harvest thereby increased the yield.

560. SAPKALB.B.. IICLAMANI, NC and
NALWADI, UG. 1994, Flowering and sex-
ratio in some cashew scelections. The Cashew
8 (1): 7-10 (Dept. of Hort,, Coll. of Agric.,
Dapoli, Muharashtra.)

Nine promising clones were grown at
Dharwad during [984- 86 and cvaluated for a
number of flowering related traits. Ten flowers
panicles were randomly selected in each
selection and tagged. Once in every 2 days the
open flowers ineach panicle were removed and
counted. Duration of tlowering lasted Lor about
4 months, from the [irst week of November (o
the last week of February. Clonal differences
were observed, with duration of flowering,
ranging from 95.1days in 4/43 Wynad Kerala
to 119.8days in 2/48 Taliparamba Kerala. Male
flowers were generally produced throughout the
[lowering period.

561, SAPKAL, BB., DESHPANDE, SB and
RAJPUT, IC. 1998. Hybrid-225 a promising
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e

cashew hybrid Irom RFRS,Vengurla
12¢L): 15-1
(Regional Fruit Research Station, KKV
Vengurla,M.S),

Maharashira. The Cushew

Hybrid no 225 is a cross hetwee!
Vengurla-3 and M- 10/4. Its performance wa
evaluated for about 12 years. It has recorde
an average yield of 14.5 kg/tree/year. The nu
size is bold, weighing 10g and shelling
percentage s also quite high i.¢.30.5. Its kerne
erade is 180 count/ib and its mean kernel weigh
is 18 2.5g. Iu is suitable for cultivation i

Muaharashtra, Goa, North Karnataka and Orissa

562, SAPKAL, BB.. RAJPUT, JC. und RANE
AAC 1998, Regionalisation of technologica
inputs of different agroclimatic tracts o
12(3): 89-9:
(Regional Lruit Research Station, BCKV
Vengurla. Maharashtra.).

Maharashtra. The Cashew

The results of research on cashew carrie
out by the Regional Fruit Research Station
Vengurla, in respect of variely, plunling Lime
spacing fertilizers, irrigation and plani
protection measures made it possible to pas
on the recommandartions to economically
backward, marginal and progressive cashew
growers. Further the progressive farmers earn
per hacter net profit of Rs. 30734/ and average
farmers carn Rs. 23180/- by using higher than
the recommandzd practices.

563. SARANGA, J and CAMERON, R. 2007.
Adventitious root formation in Cashew in
response to phytohormones and removal of
roots. Scientia Horticulturae 111(2); 164-172

In this study, soft wood cullings of
cashew, a species considered as difficult - to-
root was used. The authours aimed to test the
hypothesis that speed, and extent of carly



rooting, is critical in determining success with
this species , and that the potential to form
adventitious roots will decrease with time in
the propagation cnvironment, Using 2
genotypes, initial rooting rates were examined
in the presence or absence of exogenous auxin.
[n cuttings that formed adventitious roots, either
entire roots or root tips were removed, ta
determine if further root formation was feasible.
Toinvestigate if subsequent root responses were
linked to phytohormone action, a number of
cuttings were also treated with either xogenous
auxin or cylokinin. Despile the reputation of
Anacardium as being difficult - to - root we
found high rooting rates in 2 genotypes (AC
10, and CCP 1001). Removing adventitious
reots from cuttings and returning them to the
propagalion environment, resulted in
subsequent rerooting. Root expression was
faster after the removal of previous roots
compared to when the cutlings were first stuck.
Exposing cutting to IBA at the time of
preparation, improved initial rooting in AC 10,
but no in CCP 1001.

564. SARANGI, PK. 1999. Cashew grafting
in root trainers. The Cashew 13(4): 27-35

Raising cashew seedlings in root trainers
was investigated as a means of overcoming the
high mortality rates occurring with
conventional soft-wood grafting. The modules
are conical polyethylene or polystyrene
containers and 4 sizes (165,210,350 and
300cm3) were lested. The modules were kept
on stands so there was good airflow at the base.
The potting mixturc was campost + Vermiculite
to give good drainage. After grafting the plants
were kept in an airtight polytunnel with high
humidity and 50% shading. Grafting successes
was 95% and field establishment was 90%.
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5605. SARAVANAN, MP, PONNARASI, T
and CHANDRAKUMAR, M. 2002. Study on
the efficiency of cashewnut processing units
in Tamil Nadu. 7he Cashew 16(4): 19-25

This paper attempts to analyse the
effeciency of cashew processing units and the
vonstraints faced by the processors. Thirty
processing units each from Kanyakumari and
Cuddalore districts were selected randomly for
the study. A frontier production function was
formulated and estimated using Corrected
Ordinary lLeast Squares methad. Timmer’s
measure was used to analyse the technical
efficiency of the cashew processing units.
Constraints faced by the processors were
analysed using percentages. The results
indicated that technical efficiency in the units
ol Cuddalore district (90.26) and Kanyakumari
district (89.01) were equal.

566. SARUBBO. LA., OLIVEIRA, LA,
PORTO. ALF and DUARTE, HS. 2000. New
agueous iwo-phuase system based on cashew-
nut tree gum and poly(ethylene glycol). 11th
International conference on partitioning in
aqucous two-phase systems, Gulf Shores, AL,
USA, 27 June-2 July 1999. Journal of
Chromarography,-B.-Biomedical Sciences and
Applications. 743 (1-2) 79-84 (DESQ-FEQ,
UNICAMP, CxP-60066, CEP 13081, Campinas,
SP, Brazil.)

The characterization of a new system
based on cashew-nut tree (Anacardium
occidentale) gum, a branched acidic
heteropolysaccharide found in Brazil, and
poly(ethylene glycol) (PEG) was studied. Phase
diagrams are provided for the PEG-cashew-nut
trce gum system. The influence of PEG
molecular mass, tic-line length and pH on
havine serum albumin (BSA) partition was



investigated. Protein partition coctticicnt was
little influenced by changing PEG molecular
mass. Increasing the tic-line length decreased
the partition. Increasing the pH also raised the
BSA partition cosfficient. It is shown that
systems lormed by PEG and cashew-nul tree
gum may be considered as an interesting

alternative for usc in protein purification.

567.SASALA DV and MKAYULA L. 1995,
Preparation and characterization of
activated carbons [rom cashewnut shell
liquid and shells. Pakistan Journal of Scientific
and Industrial Research 38 (5/6): 186-191
(Dept of Chemistry,University of Dar Es
Salaam, P.O.Box 35001, Dar Es Salaam,
Tanzania.).

568. SATAPATILY, CR. and DEVARAJ URS,
KC. 1996¢.
pathogenic fungi for management of

Aspergillus tamarii kita: a

Helopeltis antonii on cashew. Proceedings of
PLACROSYM - XII : 260-263 (Orissa
University of Agriculture and Technology,
Bhubaneswar-731 003.). |

The pathogenicity ol the fungus
A.tamarii against all 3 nymphal instars of the
TMB was tested through contact inoculation
method and spraying of aqueous spore
suspension method.In the former method
mortality of the TMB, infected at first to fifth
instaratages were 61.2.80.5,77.6.91.4 and 90.6
and the mortality of the pest in corresponding
instars in the lalter method were 46.7. 36.7,
53.3, 46.7 and 43.3 respectively. Maximum
mottality of the nymphs was recorded within
3-5 days of infection. The possibility of
managing the TMB on cashew through
A.tamarii is foreseen through the above
investigation.
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569. SATIIE, SK. 1994. Solubilization and

cleetrophoretie characterization of cashew
nut proteins. Food Chemistry S1(3): 319-324

The major protein in cashew nuts were
found to be soluble in aqueous selvents. The
proteins had a minimum solubility at pH 3.0
Among the protein solubilizing agents tested,
0.Im NaOH was the most effective sclubilizer
ol cashew proteins. Electrophoretic analyses
indicated that the cashew nut protein
composition was dominated by a single
multimeric protem. This dominant protein was
composcd of 2 major kinds of polypeptides
linked together via disulphide bond(s). The
estimated MWs of the subunit palypeptides
were 30-32 kDa and 20-22 kDa. Amino acid
analyses of the albumins and globulins
indicated mcthionine to be the first limiting
amino acid in both fractions. Hydrophabic .
acidic, basic and uncharged polar amina acids
accounted for 34.539, 25.87, 19.77 and 19.9

af total albuming while the corresponding

1%
percentages for the 2lobulins were 34.25, 26. 14,
18.93 and 20.68.

§70. SATHE.SK., S8ZE-TAQ, KW(C and
WOLF, Wi, 1997,
characterization and iz vifro digestibility of

Biochemical

the major Globulin in Cashew nut. Journal
of Agriculture and Food Chemistry 45 (8):
2854-2860

The major Globulin in cashew nut is a
13§ globulin. The globulin is not a glycoprotein
and is composed ol atleast two major types of
polypeptides with estimated molecular weights
in the range 18000-24000 and 30000-37000,
The alobulin has A 1280nm of 9.88.10.36,9.68.
and 9.56 in distilled water, 0.5 M NaCl, 0.02
M Sodium phosphate bulfer pH 7.5, and 0.02



MTris- HCI buffer pH 8.1, respectively. Among
the proteinases tested , pepsin was the most
cfficient in hydrolyzing the glabulin in vitro.

571. SCHAPER, H., CHACKO, EK and
BLAIKIE, SI. 1996. Effeet of irrigation on
leaf gas exchange and yield of cashew in
Northern Australia, Australian Journal of
Lxperimental Agriculture 36(7): 861-868
(CSIRO Division of Horticulture, PMB 44,
Winnellie, NT 0821, Australia.).

Gas exchange, leaf water status, soil
waler use and nut yield of cashew trees of the
Indian cultivar BLLA 39/4 were monitored
during the reproductive phase in 2 consecutive
vears at a plantation near Darwin.'Ireatment |
(T1)comprised continuous irrigation from the
end of the wet seascon; T2, irrigation between
flowering and harvest. Irrigation was applied
by under-tree sprinklers at43mm/week in 1988
and 6dmm/week in 1989. Measurement of leaf
gas exchange, chlorophyll content and nut
production showed that trees in T2 were as
productive as those in'T'1 (>1.3kg kernel/tree).

572. SEBASTIAN, §., THOMAS, KI and
THOMAS, EK. 2004, Area, production and
productivity of cashew in Kerala - a trend
analysis. The Cashew 18(3): 22-26

This study estimates trends in area,
production and productivity of cashew in
Kerala, India, based on secondary data for the
years 1952/53-1999/2000. Results reveal that
growth ratc in arca was positive for the entire
period, with stagnant production, and declining
productivity.

573. SEKAR. C and KARUNAKARAN, KR.
1994, Economic analysis of cashew
plantations under agrolorestry conditions of
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central Tamil Nadu. Journal of Tropical Forest
Science 6(4): 523-528

"T'he data reported here are as per the yicld
of 3-15 year- old trees and give conventional
analyses of net present value (NPV, Rs. 9871/
ha), benefit cost ratio (BCR, 1.65), internal rate
of return (IRR. 40.83%) and annuity value (AV,
Rs. 1769/ha). The study indicates that growing
cashew under rainfed conditions in this area is
a more profitable enterprise than growing
other rainfed crops. The 15th year data include
the wood value of the cashew plantation
(Rs. 25.480/),

374. SELVAMUTHUKUMARAN, T and
NACHIAPPAN, RM. 2005. Survey of tea
mosyuito bug Helopeltis antonii Signoret:
incidence in the major cashew growing tracts
of Tamil Nadu. /nsect-Environment. 11(1):
16-18 (Department of Entomoelogy, Faculty
ol Agriculture, Annamalai University,
Annamalainagar - 608 002, Tamil Nadu, India.)

A survey of tea maosquito bug (Helopeliis
anronii) incidence was conducted from May
2000 10 April 2001 in major cashew growing
arcas ol castern Tamil Nadu, India. 1.e.
Vridhachalam and Kurinjipadi areas of
Cuddalore district, Kattukudalur
Kadampuliyur areas of Villupuram district, and

and

Andimadam and Srimushnam areas of Ariyalur
district. Percent damage was worked out from
23 newly emerged shoots/panicles per tree and
20 such trees were selected from 2 fields in cach
village. Based on percenl damage, incidence
was categorized as very high (>=30%), high
(13 30%), medium (5-15%) and low (<=5%).
Very high damage was cbserved at both
locations surveyed in Cuddalore and
Villupuram districts during January and



February 2001. High damage was noted cduring
March 2001
Kadampuliyur and during December 2000 at

at  Vridhachalam and
Kurinjipadi and Kadampuliyur. High damage
was recorded during February to March 2001
in Ariyalur district, probably duc to the presence
ol more number of old trees in these arcas. A
declining trend in percent damage was observed
afler February in all three districts probably duc
to the rise in temperature. These results indicate
that the lea mosquito bug is well distributed in
the major cashew growing areas of eastern
Tamil Nadu.

575, SEILVARAJAN, M and DHARMALINGAM,
V. 1998, Production technologies for cashew
for different agroclimatic tracts of Tamil
Nadu, The Cashew 12(3); 93-102 (Regional
Research Station, (TNAU), Vridhachalam,
Tamil Nadu.).

Based on rainfall, ecolegical, and soil
characteristics Tamil Nadu state could be
classified in ta 7 distinct agro-climatic zones.
The technologies so [ar dcvelop'cd at the
RRS, Vridhachalam hold goad only for the red
lateritic soils of Cuddalare dist. So, it is highly
imperative to stimulate research on
standardization of suitable root stocks for
problem soils and evolving suiluble agro
techniques for different soils under different
agroclimatic condition and forestry plantation
is essenlial. The highest productivity of cashew
in Kanyakumari dist. is due to deep and lertile

soils and high rainfall.

576. SIENA, DK., LENKA. PC and
MAHARANA, T. 1995, Physico-chemical
properties of cashew apples of some
promising clones. The Cashew 9(1): 14-16

The presentl investigation ‘physico-
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chemical studies of cashew apples’ revealed that
maximum apple weight was recorded in V'I'H-
30/4 (87.28¢m), highest specific gravity in
H-1608 and maximum apple length in VTH-
30/4 (7.85cm). The juice recovery varied from
64.25% to 74.25%. litrable acidity was
minimum in cashew apple Vengurla - 4 and
maximum in BP1-40and BBSR Cluster-1. The
sugar contcnt was highest in Vengurla -3
{(10.5%) and lowest in M-26/2 (6.58%).

577. SENA, DK., LENKA, PC and RATH, S.
1995, Studies an floral charaeters of different
cashew types. The Cashew H2): 3-7

Studics on floral characters of different
cashew types revealed that the panicle initiation
started from end of November to last part of
January under Bhubaneswar condition,
I'lowering panicle per sg.mt. was highest in
Vengurla - 2 and lowest in TN [29. The duration
of flowering ranged from 33.26 days to Q0 days.
Open and compact types of panicles were
ohserved in the cultivars under study. 1Tighest
panicle length and breadth was observed in H-
1608, the lowest length in M-26/2 while the
lowest breadth was observed in BBSR Cl-L.
The variation in sex ratio ranged from 0.093 to
1.038.

5378. SENGUTTUVAN, T. 1999. Behavioural
control of the cashew stem and root borer.
Pesr Management in Horticuliural Ecosysiem
3(1): 72-73

A ficld wrial was condueted in Tamil Nadu
Lo Lest the response of 2 ferruginens 1o CNSL.
Relatively more ovipuosition occurred during
February, April and May on cashew trunks
smeared with CNSL, with up to 8 eggs/iree.
Only 0.7 eges were observed on logs smeared
with CNSL. Moringa logs smeared with CNSL
failed to attract Pferrugineus to oviposit. An



increase in infestation during the treatment
period occurred in all treatments, but was
significantly less on trunks smeared with
CNSL, The results indicale thal swabbing
CNSL on basal trunks of 2 to 4 unproductive
trecs during the period of adult emergence in
December to May and collection and

destruction of eggs laid by attracted adults, may
help te control stem borer.

379. SENGUTTUVAN, T and
MAIIADEVAN, NE. 1998 Comparative
biology of cashew stem and root borer,
Plocaederus ferruginens L. on natural haost
and semi-synthetic diet. Journal of Planiaiion
Crops. 26 (2): 133-138 (National Pulses
Research Centre (TNAU), Vamban-622 303,
Pudukkottai, Tamil Nadu, India.)

Biological studics on P. ferrugineus
revealed Lhat adults mated a day after
emergence. and mating occurrad 3 to 6 times a
day mostly during night. The mean pre-
oviposilion and aviposition periods were 3.0
and 7.2 days, respectively. A female beetle laid
anaverage of 62 cpgs and the incubation period
was 6.9 days. In eashew root logs, the grub
period. pupal period and total life cvele were
163.9, 60.3 and 249.6 days for male and 168,

~ T0and 261 days for female, respectively. On a
semi-synthetic diet, the grub period, pupal
periad and total life cycle were 219.7, 33.3 and
284.3 days for male and 212.3, 63.3 and 291.5
days for female, respectively. About 6 to 7
instars were noticed in both male and female,
re was an increasc in total lile eyele by ane
month when rcared on a semi-synthetic dict.

1e grubs did not form calecareous cocoons on
semi-synthetic diet. The adult beetles
der ﬁlnp;‘_d from maringa and cashew logs were
' in size, lived longer and laid more eggs
those on a semi-synthetic diet.

580, SENGUTTUVAN, T. 1999, Prophylactic
control of stem and root borer in cashew. The
{ndian Journal of Agricultural Seiences

69(2):163 165

Swabbing the basal trunk of cashew trees
with BHC 0.2% .coal tar + kerosenc (1:2), neem
oil 25%, neem cake extract 25%, NSKE 25%,
karanj o1l 25%, mahua oil 25%, white cement
and waste il spraving lenthion 0.1% and
pasting with red earth were compared for
Eferrugineuy control in tield trials in Tamil
Nadu. In each trials a block of &0 100 trees
contained 2-3 severely infested rees, which
served as a source of infestation. Spraying with
tenthion, or swabbing with HCH + coal tar +
kerosene or neem oil to a height of 1 m [rom
the pround 4 times a year was effective in
reducing stem borer incidence by 70-90%.

581. SENGUTTUVAN. T and MAHADEVAN,
NR. 1997, Integrated management of cashew
stem borer, Plocoederus fervigineus 1, Pest
Meanagement in Horticultural Ecosystems 3(2);
79-84 (National Pulses Research Cenlre
(TNAU), Vamban Colony-622 303, Tamil
Nadu.).

Field studics an the effect of cultural and
mechanical control measures against cashew
stem and root borer and a laboratory study on
the ovicidal aclivity of inseclicides on eggs ol
the stem harer were conducted. The resules
indicated that the damage was less than 3 in
healthy orchards practising mechanical removal
of grubs and application of BHC on the altected
portions at early infestation. Control of early
infestation was eritical in the management of
DI ferrugineus. The study showed that BIIC can
be dispensed with.in the management of

Pferrugineus.



582, SENGUTTUVAN, T and MAHADEVAN,
NR.
fluctuation and management of cashew

1997. Studies on the population

stem and root borer. Pest Management in
Horticultural Feosystems 3(2): 85-94 (National
Pulses Rescarch Centre (TNAU), Vambaun
Colony-622 303, Tamil Nadu.).

Studies on population fluctuation of
Plocaederus ferruginews L. revealed 2 peak
oviposition perieds in Tamil Nadu. Infested
trees recorded more eggs than uninfested.
QOvipositional preference was for infested trees.
Higher grub population was noted during all
months except February in trees with carly,
middle and advanced stages of infestation. Farly
instar grubs were more during Junuary (0 July
while middle and late instar grubs were maore
during March to Nov.and Aug.to Jan. Severely
infested trees had a higher larval count, pre
pupae and pupae with overlapping of
generalions,

583. SENGUTTUVAN, T. 1998. Lffect of
botanicals against tea mosquilo bug in
cashew. /nsect Environment 4A(3): 78 (Nalional
Pulses Research Centre, Vamban Colony 622
303, Pudukkottai, Tamil Nadu, India.).

Ficld trials were carried out in 1992-93
to determine the effectiveness of various
botanical insecticides against the cashew pest
Helopeltis antonii. Neem seed kernel exlract al
5 was found to be equally as effective as the
standard spray schedule (0.05endosulfan,
0.05monecrotophos and 0.1 carbaryl during

[lushing | fruiting and [lowering, respectively).

584, SENGUTTUVAN, T and MAITADEVAN,
NE. 1999. Influcnce of tree characteristics
on the incidence of cashew stem and root

horer. Journal of Plantarion Crops 27(1): 59-
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62 (National Pulses Research Centre,(TNAU)Y,
Vamban - 622 303.Pudukkottal, Tamil Nadu.).

The present study indicated that the stem
and root borer damage in cashew was positively
correlated with age of trees. An increase in age
of 1 year led to an increase in damage by 1.93.
Trees aged more than 10 years were more
infested than the young trees and the median
worked out showed that 50 of the total damage
could occur only after 17 years of tree age. Trees
with branching at collar region recorded higher
damage than trees with hranching at above
around level.

385. SEMGUTTUVAN, T and
MAIADLEVYAN, NR. 1998, Morphometrics of
cashew stem and root borer:L. immature
stages. The Cashew 12(2): 4-9 (National Pulses
Resecarch Centre,Yamban-625 104, Tamil
Nadu.).

Muorphometrics of immature stages of
cashew slem and root borer were elaborately
studicd.The cllipsoidal cgas measured 4.20mm
in length and 1.90mm in breadth. The grubs
were 23.80, 42.43, 48.43, 53,03, 58.83, 61.86
and 6743 mm in length with head capsule
breadth of 1.79, 3.95,5.50,6.33,7.13,8.31 and
9.65mm respectively at first to sixth months of
erowth and before pupation. In each sex, 6ta7
instars were noted. In starwise marphometrics
studies indicated that the grub length ranged
from 8.6mm in first instar to 82. Imm in seventh
instar with the head capsule breadth ranging
between 1.61 to 8.94mm. The dorsoventrally
[lattened calcarcous cocoons measured 50.6mm
in length and 24.9mm in breadth.

586. SEREDA, . and NUNES, RCR. 1997,
Effect of phenolic resin on processing and
mechanical properties of PP-NEBR blends.



Polymer Bulletin - Hetdelberg 39(5): 647-631

Polymer mixtures based on
polypropylene (PP) and acrylonitrile rubber
(NBR) were prepared in a Haake Rheocord
Mixer model 9000, coupled with a mixer
chamber, in a proportion of 60:40/ PP: NBR.
These mixtures were processed in Lthe presence
gither of phenolic resin SP- 10435 or 4 phenolic
derivative synthesized with CNSL distillate, in
different concentrations. The influence of this
component , as well as its concentration were
evaluated by some processing data and through

mechanical tests.

587. SETITY, BK., RATIL, S and KAR, M.
2003. Biochemical and yield attributing
characters of cashew nut (Anacardinm
accidentale Lin.) as affected by crusher
mill dust. Journal of Research., Birsa
Agricultural University. 15(2): 241-244
(Department of Horticulture, Orissa University
of Agriculture & Technology, Bhubaneswar -
751 003, India.)

A study was conducted to investigate the
effect of crusher mill dust on the yield and
biochemistry of cashew. Five-year-old trees
e at a specific distance from the crusher unit

trol, 3 km; and 120, 170, 220, 270 and 320
. The amount of dust deposited on the
ches (at g/25 leaves), as well as
ochemical parameters, were measured at
monthly intervals. The values for fruit length,
dth, volume and weight were lowest in
;s closest to the crusher unit, and were
est in the control. The control plants
sed higher chlorophy!l values compared to
the other treatments. The control plants
owed the highest fruit TSS content,

HARMA, GK., SEMWAL. , AD and
SH, C. 20006, Effect of antioxygenic

salt on the sell-life of deep-fat fried cashew
kernel under vacuum packaging. Journal of
Food Science & Technology 43(4): 417-419

Studies were undertaken to enhance the
shell-life of deep lal fried cashew kernels, using
antioxygenic sall and vacuum packing. During
storage, the changes in chemical parameters like
peroxide value (PV), free fatty acid (FFA)
content, thiobarbituric acid (TBA) value, total
carbonyls (TC) and fatty acid profile were
monitored and correlated to the sensory scores.
Strong correlation (1= 0.8) was found between
chemical parameters and overall acceptability
scare, Vacuum packing of fried cashew kernels
treated with antioxygenic salt extended the sclf-
life and acceptability up to one year irrespective

of rying medium under ambient temp. AA.

589. SHARMA, MR. 2002. Credit support
from NABARD for development of cashew
nut plantation in India. The Cashew 16(2):
3-22

This paper deals with the credit support
facilities extended by NABARD for the
development of cashewnut plantations in India.

590, SHARMA, NR. 1997. Introducing
HACCP1o cashewnut processing industries.
Cashew Bullerin 34(1): 4-8 (Lxport Inspection
Ageney, Cochin-682 005.)

Hazard Analysis Critical Control Point
System-the most modern armament of the Total
Quality Management consists of 7 steps. Before
a IIACCP plan is formulaled a systematic &
scientific study of the process has to be
conducted to identify hazards, CCPs, control

procedures and verilication mechanisms.

591, SHERLUA, KK and UNNIKRISHNAN,
K. 1996. Bivchemical changes in shool apex



:

of cashew during transition from vegetative
to reproductive phase, Phytomorphology
46(1): 25-30 (Dept of Botany, University of
Calicut - 673 635, Kerala.).

Changing profiles of total prolein, free
aminoacids, sugars, starch and phenolics during
transition from vegetative(v) to reproductive(r)
phase in shoot apex of cashew were studied.
‘The quantitative values of total protein did not
differ very much in v and r phases of the shoot
apex. The total aminoacides showed a
downward slope {rom v Lo r phase while the
values of sugar and starch contents ascended
from the former to the lalter. The total starch
slightly decreased and the phenclic contents
recorded steep rise in r phase. The pereentage
of dry weighl was also high due to increased
tissue.

592. SHERLIJA, KK and UNNIKRISIINAN,
K. 1997. Morphohistology of normal and
flag leaves of cashew during developmental
phases of pseudocarps. Phytomarphology
47(3): 235-245 (Dept of Botany,University of
Calicut, Kozhicode-673 635, Kerala.).

A.occidentale is a cross pollinated
tropical tree hearing pseudocarps and
eucarps. With the development of pscudocarps
and eucarps 1-3 leaves in basipetal succession
below the inflorescence lurned [rom green to
pale green and to nearly white. Such leaves were
designated as flag leaves(ll). They gradually
lost their normal abaxial protuberance of the
midrib and developed adaxial projection. The
internal morphology of nl and fl revealed
differences in unit area of palisade and spongy
lissues, intercellular space in palisade and
spongy tissues. The phloem to xylem ratio also
differs between nl and f1.
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593, SHERLIJA, KK, und UNNIKRISHNAN,
K. 1997. Variations in total phenolics of
normal leal, flag leaf, pseudocarp and parts
of nut of cashew. Annals of Plant Physiolegy
LI{1): 85-90 (Dept of Batany,University of
Calicut, Kozhicode-673 635,Kerala.).

The changing profiles of total phenolics
in normal lcaves, flag leaves, pscudocarp and
nut parts during development of cashews,
arowing in [ndia were analysed. Tatal phenolics
in normal leaves decreased up Lo anthesis, then
increased with development. In flag leaves, the
guantity of phenolics was highest during
preanthesis. The content of phenolics in the
pseudocarp decreased with development. The
fruit wall and seed coat contained high phenolic
contents.

594, SHESHAGIRI, KS. 1996, Studies on the
flowering period and sex-ratio in cashew
sclections in hill zone of Karnataka. The
Cashew 10(3):11-14 (Regional Rescarch
Station, Mudigere, Karnataka)

Fiftcen elite cashew selections, growing
at the RRS, Mudigere during 1993-94, were
evaluated for flowering period and number of
staminate and perfeet flowers. Six selections
had >45 perfect llowers (Kerala-8/46(61.68);
Kerala-1/26 (53.33); Madras-1/61(34.2);
Vengurla-19(45.38); Andhra-9/66 (47.06)and
Kerala-2/97 (45.12)), 5 selections had between
25and 45perfect MNowers and the remaining 4

selections had <25 perfect flowers. Three

seleclions had scx ratios of perfeet flowers (o
staminate flowers of >1 (Kerala-8/46,Kerala-
1/26 and Madras-1/61). Five sclections had sex:
ratios of >0.7:1.

595. SHILPA GOGTE. 2000. Induction of

somalic embryogenesis in cashewnut, /n Vit



Cellular & Developmental Biology - Plant 36
(1) 41-46

Somatic embryogenesis was induced in
callus cullures derived [rom nucellar tissue of
cashews. Callus was obtained from nucellar
tissue after 3 weeks of culture on semisolid MS

basal medium supplemented with 2,4- D +
GA3,15/uM+N6-benzyladenine (BA,5/uM).
This callus gave rise 10 an embryogenic mass
after 9 weeks on maintenance medium
containing 2.4-D+GA3+4% sucrose + 0.5%
aclivated charcoal + 109% coconul waler +
0.05% casein hydrolysate. Embryogenic mass,
aftter transfer to medium supplemented with 2,4-
DEM)+GAZ(30/uM)+4% sucrose + 0.5%
activated charcoal + 10%CW + 0.05% CH, gave
rise to somatic embryos.

396, SHINGRE, DV., GAWANKAR, MS and
JAMADAGNI, BM. 2003. Effeet of irrigation
and nitrogen on scion yield in cashew. The
Cashew 17(1): 19-22

The investigation was undertaken to
- assess the effect of different degrees of water
stress on production of scions of cashew variety
V-0, Three years data revealed that there were
age 70 scions on the ree, which were
ccted to stress free treatment. Mild and
erate stress did not show remarkable
duction in number of scions/ tree. Strong and
sre stress showed 20 and 22% reduclion in
mber of scions respectively. Application of
' gen 750g/ tree/ year alleviated the effect
ater stress by giving 33,23.44, 7 and 10 %
se in scion production under mild |
ate strong and severe stress condition
ively with reference to that under stress
ondition. Higher levels of nitrogen were
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597, SHINGRE. DV., GAWANKAR, MS and
JAMADAGNI, BM. 2003. Standardization
of the month of grafting and age of rootstock
in cashew. The Cashew L7(1): 35-39

An investigation was undertaken to
assess the effect of season and age of the
rootstock on success of grafting in cashew
varielies V-4 and V-6. Three years data revealed
that May is the most favourable month for
grafting V-4 as well as V-6 varieties of cashew.
The mosl appropriate age ol rootstock for
cashew grafting was 45 days. Grafting during
April was a second promising option provided
45 to 60 days old rootstocks arc available. A
reasonable success could also be cbtained by
grafting in March, June and August, November
to January was the most unfavourable months
for cashew grafting,

598. SHINGRE, DV, GAWANKAR, MS and
JAMADAGNI, BM. 2001. Effect of nitrogen
and irrigation on scious production of
cashew varicty Yengurla - 6. The Cashew
153(4): 4-7

In a tield investigation the response of
cashew variety V 6 was studied Lo 5 levels of
irrigation and 3 levels of nitrogen for production
of scions required for softwood grafting. Three
years data revealed that irrigation at 30mm CPE
is most effective (86.63) followed by GOmm
CPL (80.43 scions) for scions production. At
120 mm CPE number of the scions was
equivalent lo unirrigated candition (65 scions).
With increasing level of nitrogen the scions
production inereased and rcached a maximum
(88.39 scions) at 750g N. / tree. With every
additional level of nitrogen above 750g, there
way a sharp decline in number of scions per
tree.



599. SHIVARAMU, K., MANJUNATHA, D
and MOIHAN, L. 2004. Impact of cashew
demaonstration on adoption of recommended
cultivation practices by farmers. The Cashew
18(2): 16-21

This study conducted in 2002-03,
examined the characteristics of 30 farmers who
participated in an-farm demonstrations of
recommended cashew cultivation practices in
Dakshina Kannada and Udupi districts of
Karnataka. It also evaluated the level of
adoption of improved practices by these farmers
and another 30 neighbouring farmers who had
constantly visited and interacted with the
participating farmers. Majority of the
participating farmers belonged to the high -
adoption category and opined that the project
on cashew demonstration should be continued.

600. SHI-WENGE., QIAO-GUANMING.,
WANG-YONGGANG and ZHU-XINTIAN.
2005. Experiment of applying nitrogen and
phosphate fertilizers for cashew nut. South-
China-Fruits. (1); 30 (Research Institute of
Forestry, Honghe Harni and Y1 Nationality
Autonomous Prefecture, Yunnan, China.)

An experiment was conducted with
young plants of 2 cashew (Anacardiim
occidentale) cullivars at a site with an elevation
of 325 m, average yearly temperature of 22.6
degrees C, average hotlest month temperature
of 26.6 degrees C, hardiest month temperature
of 10.0 dcgrees C, absolute minimum
temperature of 6.2 degrees C and yearly rainfall
of 1645.2 mm. The soil pH is 6.0 and the organic
matter content was 18.59 g/kg. During 3 years,
different amounts of urea, superphosphate, and
urea + supcrphosphate were applied. Results
indicated that the trees with applications of urca
of 25-35 g and superphosphate of 20-40 g were

the best growing. It is recommended that the
betler ratio between N and IP for the young
cashew trees are 2:1.

6001, SHOMARI, SH and KENNEDY, R. 1999,
Survival ol Qidium anacardii on cashew
(Anacardium occidentale) in southern
Tanzania, Plam Pathology. 48: (4): 505-513
(Cashew Research Project, Naliendele
Agricultural Research Institute (NARI), PO
Box 509 Mtwara, Tanzunia.)

During March and April of 1993 and
1994, surveys on the incidence and severity of
cashew powdery mildew (Qidium anacardii)
were conducted in the Newala, Mtwara,
Nachingwea and ‘Tunduru areas ol southern
Tanzania to determine the variation in
perennation between localitics. Only immature
cashew shools, panicles and fruit can be
infected by Q. anacardii conidia. Cashew trees
at sites in each district were assessed for shoot
and panicle production and cashew powdery
mildew. Survival of Q. anacardii between
scasons, in any area, was determined by the
degree of production of shools that were within
the canepy and by the incidence of infection.
Immature shoots produced from the main
branches within the (ree canopy were the main
source of active powdery mildew in all districts;
trees in the Newala district had the highest
numbers of infected immature shoots in
comparison with survey sites in the other arcas,
During the 1994 cashew-growing season (June-
August), powdery mildew developed more
rapidly and affected maore shoots on the inside:
of the tree canopy than on the oulside.
Germination of conidia was reduced after
aqueous suspension for 3 h. Germination on
cashew leaves submerged under 2 mm of water
was not alfected. Appressorial and hyphal
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formation by germinating conidia on leaves
decreased with increasing duration under water.
Germination of conidia on glass slides at 100%
relative humidity was higher at 25 and 30°C
than at 15°C and there was no germination at
33°C,

602. SHUKLA, N. 2000. Response of
grafting methods on success and growth of
cashew in different periods of Bastar plateau.
Orissa Journal of Horticulture 28(1): 38-42

Three propagation methods viz:
softwood,veneer and epicotyl grafting were
campared over 6 months (July te December).
The results revealed that softwood grafting was
significantly superior to vencer and epicotyl
grafting and recorded greater success rates in
August (76.60%), September (73.33%) and
Oclober (76.66%). Sullwood and veneer gralled
plants did not differ significantly in height and
number of Iéaves per plant. A correlation study
indicated that the minimum temperature and
relative humidity had the most significant
positive correlalion with percentage success of
he grafting techniques.

§03. SUAONA, MER., REEDER, RH and
LLER, IM. 2006. Cashew leaf and nut
Iht - anew discase of cashew in Tanzania
ed by Cryptosporiopsis spp. Plant
hology 53 (4): 576

In August 2002, a new and damaging
Cand nut blight disease was observed on
ssues of cashew in Southern Tanzania.
lar lesions, and dark tan with a dark
brown margin were formed on leaves,
vein-limited and containing conidiomata.
ubsequently enlarged and coalesced,
blighting and defoliation. Older lesions
papery and silver/arey in colour and

developed shaot-holes. During fruit sciting,
infection of young nuts caused rapid blackening
and abscission, resulting in signilicant yield
losses. On analysis, a new and undescribed
Cryptosporiopsis specics was consistently
isolated from the nut and leaf lesions. Wounded
and non-wounded leaves of cashew were
inoculated with an aqueous cenidial suspension
or with waler (control) and maintained al 24-
28 »C and 95% RH for 24h. All inoculated
plants showed leaf lesions similar to that
observed in the field within 7-10 days after
inoculation. Nene of the control plants
develaped any symptoms. A Cryplosporiopsis
species was reisolated that was morphologically
identical to the original isolate inoculated.

604. SIUAONA, MER. 2001. Comparative
analysis of powdery mildew development on
leaves, seedlings and (lower panicles of
different genotypes of cashew. Planr
Pathology 50(2): 234-243

Resistance of cashew genolypes to
powdery mildew was assessed on detached
leaves, seedlings and flower panicles. Leaves
were more susceptible before the development
ol a waxy cuticle, which confers a dull appearance.
Some genotypes supported dense growth of
mildew, whereas on others only slight infection
was observed under comparable conditions.
Mature leaves were immune Lo colonization.
The AZAZ and ACG genotypes proved to be
partially resistant, while AM6, ATA19 and AIN
62 werce highly susceptible. The relationship
between leal and {lower mildew infection
showed positive and highly significant
correlations.

605. SIIAONA, MER. 2001. Variation in the
response ol cashew genotypesto the targeted



application of fungicide to flower panicles for
control of powdery mildew disease. Plant
Pathology 50(2): 244-248

Application of the fungicide triadimenol
at 250g a.i./lt. directly to inflorescences of
cashew was investigated in ‘lanzania in the
1995-96 season. as a means of conlrolling
powdery mildew disease. Disease development
and nut production were studied in 12 cashew
genotypes that differed in their susceptibility
to mildew. Triadimenol sprays reduced mildew
to less than 9%, even in panicles of highly
susceptible genatypes. The targeted treatment
of flower panicles to control mildew is
recommended , rather than the current practice
of wastefully treating the whole trees on which
all mature leaves are naturally immune to
infection.

606. SIJAONA, MER and MANSFIELD, J.
1997. Studies on aspects of cashew resistance
to powdery mildew. Proceedings of International
Cashew and Coconut Conference, Dar Es
Salaam, Tanzania.. pp. 241-248

Experiments showed that when
challenged by a fungus, host tissue reacts
violently by producing a sharp hypersensitive
reaction at penetration points as a defence
mechanism, this differed appreciably between
clones. The rate of mildew infection as
cstimated from disease progress curves, varied
significantly across test clones higher on
susceptible and lower in resistant clones.
Similar investigations on leaf tissue of young
seedlings, revealed similar rank order of clones.
When treated with fungicide, susceptible clones
such as AM6 and AIN62 responded quite well
praducing higher nut yield.

607. SIDAONA, MER and MANSFIELD, I.

1997, Ficeld studics on cashew resistance to
powdery mildew on Ieaves and (lowers.
Proceedings of Inrernarional Cashew and
Coconnt Conference, Dar Es Salaam, Tanzania,

T'he rate of mildew infection as cstimated
from disease progress curves on both crgans,
varied significantly between genolypes. They
were differentiated in to susceptible and
partially resistant genotypes. A similar rank
order for degree of resistance was determined
from studies on leaves and inflorescences.
Results indicated that the “slow mildewing”
principle was operating in cashew.Brazilian
introductions, AZA2 and ACO6 genotypes
proved to be partially resistant, while
AMO,ATA1Y and AIN62 were highly
susceptible.

608. SILVA, MR., SILVA, MS and OLIVLEIRA,
JS. 2004. Stahility of ascorbic acid in
refrigerated and frozen Cerrado cashew
apple. Pesquisa Agropecuaria Tropical. 34(1):
9-14 (Faculdade de Nutricao, Universidade
Federal de Goias, Rua 227 quadra 68 s/n, Setor
Universitario, Caixa Postal 131, CEP 74603-
080, Goiania. GO, Brazil.) ‘

The stability of vitamin C in refrigerated
and [rozen cerrado cashew apple (Anacardium
spp.) over different storage times and packaging
types was determined. Cerrado cashew apple
from 2 different regions were divided into lots
(lot 1 and lot 2) and Lthe samples were put into
opaque or transparent polyethylene bags. The

samples in lot | were separated into 2 portions:
one portion was refrigerated (4 degrees C) and
the other was frozen in the freezer (- 18 degrees
C) and both were stored for 30 days. The
samples in lot 2 was frozen (- 18 degrees C) for
90 days. The cashew apples were analysed for



o pH. titrable acidity, moisture, soluble solids and
ascorbic acid. After 30 days under refrigeration,
/| the moisture and pH values were increased,
whereas the soluble solids, titrable acidity and
ascorbic acid were decreased in comparison to
the fresh Cerrado cashew apple. In lot 1, the
ascorbic acid content of frozen cashew applc
was increased in the [inal weeks, and the opaque

bag was more efficient in preserving vitamin
C. After being frozen for 90 days (lot 2), the
ascorbic acid content of cashew apple was
reduced by more than 60%. Freezing was more
efficicnl in preserving ascorbic acid than
refrigeration. The use of opaque or transparent
bags did not affect the conservation of ascorbic
acid, except for the first 30 days of freezing.

609. STLVEIRA, JAG., VIEGAS, R de A and
ROCHA. IMA da. 2003. Proline accumulation
and glutamine synthetase activity are
inercased by salt-induced proteolysis in
hew leaves. Journal of Plant Physiology
160(2): 115-123

Cashew plants were subjected to short
and long-term NaCl exposures Lo delermine
effect of salt-induced proteolysis and
amine synthetase (GS) activity on proline
ulation. The leaves showed a significant
¢ accumulalion in response Lo sall stress.
ntrast. the root tissue had no significant
nzes in proline content even after drastic
caused by salinity on the whole plant.
af proline accumulation was correlated

ase aclivily, accumulation of [ree amino
ammonia and the decrease of both lotal
and chlorophyll contents. The leaf GS
was increased by salt stress whereas in
s slightly lowered. Although several
icids in the soluble pool of leal tissue
ywed an intense increment in its

concentrations in the salt- treated plants, proline
exhibited a proportional increment from 50 to
100 NaCl/m? exposure, The prominant salt
indueed proline accumulation in the leaves was
associated with higher salt sensitivity in terms
ol prateolysis and salt-induced senescence
compared to the roots.

611. SINDONI. M. 2005. Optimum
harvesting date for pseudofruits of cashew
carly dwarf clones CCP 76 and 06 in the
south of Anzoategui State, Venczuela,
Proceedings of the [nreramerican Society for
Trapical Horticulture 48: 65-68

Maturity indices hased on the physico-
chemical characteristics of pseudofruits were
monitored during 2002 to determine the
optimum harvest time for early dwarf cashew
clones CCP-76 and CCP- 06 in southern
Anzoategui state. Data were taken at 2 day
intervals from fruit initiation unlil one weck
after the maturity indices reached their
maximum values under storage. The oplimum
harvesting date was estimated at 56 days. Iruits
harvested on this date showed high fruit quality,
acceplability and shelf life. CCP-76 recorded
significantly higher total soluble solids content,
a measure of quality than CCP-06.

611. SINGH, S.N. 1997. Effect of bio-
fertilizer (Azefobacter chroococcum) in
cashew plantation. Lnviromment and Ecology
15(2): 482-484 (Regional Research Station,
BCKV.Jhareram-721 507, West Bengal, India.).

The study was carried oul at a cashew
(cv.M 26/1) plantation at Kumari, WB. during
1693-95. A.chroococcum inoculum was
applied at rates of 5.10,15 or 20g/plant,
NPK{500:125:125) was
comparison, and the control was untreated.

applied for



' -

Application of A.chreoceccum inoculumat 15g/
plant increased cashew yield over the conlrol
by 229.1 and 94.2 in 1994 and 1995
respectively. Yield was also 106.3 higher than
for the chemical fertilizer in 1994, but no yield
advantage was observed in 1995, "T'he site was
in a semi-arid zone, on a red laterite soil with
low available N and P and high K.

612. SINISH, MS., MERCY, G and JOHN,
S, 2005, Organic methods For cashew root
stock production. The Cashew 19(1): 8-15

An experiment involving organic
mathads for cashew root stock production was
conducted in Madakkathara, Kerala during

2002-03 to select the best organic source of

nutrients in the preparation ol polting mixture
and to determine the influence of biolertilizer
inoculation on the growth of cashew seedlings.
The treatments consisted of 3 Lypes ol potting
media {cow dung, poultry manure and coirpith
compaost); 3 biofertilizers, i.e. Azospirllum.
phosphorus solubilizing bacteria (PSB) and
arbuscular mycorrhizal fungi (AMFE) as single
inoculation and in combination of all the 3 ;
and an absolute control with only sand and soil
in cqual proportion. Data were recorded 4 days
taken for germination. plant height, plant girth
al the collar region, leal number, root and shoot
dry weights, nutrient (INPK) content of leaves
and potting mixture at the time of grafting, i.e.
at 60 days afier germination. Earlicr
aermination and higher germination percentage
were obtained with cow dung and coirpith
compast compared with paultry manure. The
combined inoculation of Azospirilluny, PSB and
AMEF in the polting mixlure induced earlier
germination with better germination
percentage. Among the 3 biofertilizers, AMT
was found to be the best. Among the different
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potting mixtures, the sand: soil: cow dung wi
the best,

613, SMITH, DN, KING, W and TOPPEE
CP. 1895, Alternative techniques for th
application of sulpher dust to cashew tree
for the control of powdery mildew cause
by the fungus Qidium anacardii in Tanzani
Cropr Protection 14(7): 555-560

Sulphur dust were widely used 1
Tanzania to control pawdery mildew on cashe
lrees caused by O. gaacardii. Sulpht
distribution on mature cashew trees obtaine
using a matorized backpack duster, a manuall
powered backpack duster and locally develope
dusting bag were compared. The most efficies
application was from the motorized duste
although sulphur distribution throughout th
canopy ol the tree was uneven with all thre
methods. The presence of dew when dustin
was demonstrated to increase sulphu
depesition. Following application, sulphu
deposites on the canopy were found to declin
by as much as 80% in 3 weeks.

614. SMITH, DN. 1997. Comparisoﬁ an
evaluation of alternative methods for th
application of fungicides to cashew tree:
Proceedings of International Cashew an
Coconut Coiference, Dar Es Salaam, Tanzani
pp. 282-285

Alternative methods for fungicid
application (o control PMD have been evaluate
in terms of the distribution of fungicide ove
the cashew canopy and the cificicncy an
application. Equipment evaluated included
motorized backpack duster, a manuall
powered bhackpack duster and a locall
developed dusting bag, for sulphur dusting.an
amotorised backpack blower and lever operate:



knapsack sprayer with various lance assemblies
for water-based organic fungicide spraying. In
both cases the most effective method of
application was found to be the motorised
knapsack duster/sprayer.

615. SMITH, DN., KING,WJ]., TOPPER,CP.,
MHANDO, H and COOPER, JF. 1997, Studies
on spray deposition on cashew trees in
Tanzania with reference to the use of
fungicides. Crop Protection 16 (4): 313-322
(Natural Resources Institute, Central Avenue
Chatham Maritime,Kent ME4 4TB,UK).

Water based organic fungicides are being
introduced in to Tanzania as an alternative to
sulphur dust for the control of powdery mildew
on cashew Lrees, caused by O.anacardii. Spray
application trials were carried out in Tanzania
using motorised knapsack mistblowers ta
‘determine the minimum volume of spray
- fequired to achieve acceptable canopy
coverage, Further trials were carried out to
s the feasibility of using lever operated
apsack sprayers with both commercially
ble and customised lance assemblies.
ing the motorized mistblower gave uneven
opy coverage of 43,

SMITH, RL., MALALUAN, RM.,
NTO,WB and INOMATA, H. 2003.
tion of cashew (Anacardium
cidentale 1..) nut shell liquid with
reritical carbon dioxide, Bioresource
nology. 88(1): [-7 (Department of
ical Engincering, Research Center of
itical Fluid Technology, Tohoku
jity, Aoba-ku, Aramaki Aza, Aoba-04,
980-8579, Japan.)

Cashew nut shell liquid (CNSL)
gsents the largest readily available

101

bioresource of alkenyl phenolic compounds. In
this work, separation of CNSI. from the pericarp
of the cashew nutl with supercritical carbon
dioxide was studied. In the initial extractions
with CO, at 40-60 degrees C and at pressures
from 14.7 to 29.4 MPa, low yields were
obtained. However, when the extractions were
performed with one or more intermediate
depressurization steps, the yield of CNSL
increased to as high as 94%. Most of the oil did
not separatc from the shell during the
depressurization step, but was obtained during
the subsequent repressurization. The CNSL
extract had a clear light brownish pink colour
and exhibited no evidence ol polymerization
ar degradation. The pressure profile extraction
method proposed in this work increases the
possible CNSL extraction yields and greatly
reduces the amount of CO, required for CNSL
separatian..

617. SOARES, ACD., COSTA, JTA,,
CRISOSTOMO, LA and MELO, FIO. 2000.
Germination and development of cashew
scedlings under saline stress. Revisia
Brasileira-de-Fruticultura. 22 (3): 458-462

In a nursery trial at Pacajus, Ceara,
Brazil, seeds of the cashew rootstock clones
CCP-1001 and CCP-06 were sown in plastic
bags containing substrate at 6 salinity levels
from 0.43 to 6,50 dS/m. Increasing medium
salinity reduced germination percentage and
rate, as well as seedling growth, Of the two
cultivars, CCP-06 had the lower rates of seed
germination and scedling growth. Foliar
symptoms of salinity developed progressively
in both rootstocks from 45 days after
germination onwards.

618, SOMAN, CR. 1997. Cashew kernel in



human health, The Cashew 11(4): 7-11

Cashew kernels are excellent dietary
supplements in the human dict. Protein is
present in abundance and that too of a good
quality. It provides a rich blend of minerals and
many water soluble vitamins. The fat content
in cashew makes it an energy rich food and the
fatty acid profile is ideal for human
consumption, The incorporation of cashew
kernel in to the regular diets would enhance the
nutritive qualities of the diet while improving
palatability.

619, SOSAMMA VK, 2003, Utilisation ol
entomopathogenic nematodes in plantation
crops. Current stutus of research on
entomopathogenic nematodes in India :
Warkshop on the Enlomopathogenic Nemeltodes
in {ndia held on 22 and 23rd January, 2003. p.
109-119 (Central Plantation Crops Research
Institute, Regional Station, Krishnapuram P.O.,
Kayangulam, Kerala 690 533, India.)

This
entemopathogenic nematodes in the control of

paper covers the use of
important pests of plantation craps in India such

as coconut, arecanut, oil palm and cashew..

620, SOUSA, LB., FEITQZA, L de L and
GOMLS. RLE 2007. Floral hiology aspects
of the early dwarf and common cashew,

Ciencia Rural 37 (3): §82-885

A knowledge of the floral biology is very
important for the development of the cashew
culture. In relation to bolanical aspects, the
morphoelogical characteristics of flowers
cffectively contributed (o the determination of
the well-known species of Anacardium.
Experiments were conducted 1o study the Noral
biology of the early dwarfl and common cashew

cultivars using a4 paniculate par plant in narth,
south, cast and west erientations. The common
and early dwarf cashew cultivars presented
little variation for most of the evaluated
characteristics. The common cashew cultivars
presented w larger proporiion between Lhe
number of hermaphrodite flowers and the total
number of flowers than the early dwarl cashew
clones. This may facilitate a larger production
of fruits in the comman cashew. The number
of develeped fruils was very low in both cultivar
types. The paniculute placed in difflerent
cardinal oricnlations were similar in all the
clones in relation to the aspects related to the
floral bivlogy of cashew.

621. SOLZA, IH.. ANDRADE, EM and
BEZERRA, ML, 2004, Initial growth of
early dwarfl cashew plants under different
soil water tensions. Proceedings of the
Jor  Tropical
fHorticulture. 47: 157-1060 (Escola Agroteenica
Federal de Iguatu, CEP: 63.500-000, Izuatuy,
CL, Brazil.)

Interamerican  Sociely

This study evaluated the effect of
different soil water tensions (10, 20, 30 and 100
kPa) on the early growth of dwart cashew *CCp
76" on a sandy soil in a coastal area in Ceara
State, Brazil. Data were recorded for plant
height, number of lcaves and diameter of the
stem below and above the graft point. The
results showed that cashew had high tolerance
of water stress during the carly stages, sinee
there were no significant differences among
treatments,

622. SQUZA, RP DE., RIBEIRO, RV and
MACHADQO, EC. 2005.
responses of young cashew plants lo

Photosynthetie

varying enviconmental conditions. Pesgisa
Agropecuaria Brasileira 40(8): T735-744
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The aim of this study was to characterize
gas exchage responses of young cashew plants
to varying photosynthetic photon flux density
(PPED), temperature, vapour- pressure deficit
(VPD) and intercelluar CO, concentration (C),
under controlled conditions. Daily courses of
gas exchange and chlorophyll a fluorescence
parameters were measured under natural
conditions. The maximum CO, assimilation
rates, under optimal controlled conditions, were
13 mmol m™ s-1, with light saturation around
1000 mmol m™s-1. Leaf temperatures between
25 and 30° C were oplimum for pholosynthesis.
Stomata showed sensitivity to CO, and a
closing response with increasing C 1. Increasing
VPD had a small effect on CO, assimilation
rates, under excessive irradiance level with a
small decrease above 2.5 kPa. Stomalta,
however, were strongly affected by VPD,
exhibiting gradual closure above 1.5 kPa. The
reduced stomatal conductances at high VPD
were efficient in restricting water losses by
mspiration, demonstrating the species
‘adaptability 1o dry environments. Under natural
adiance, CO, assimilation rates were standard
ly morning, following thereafter the PPFD
ianges. Transient Fv/Fm decrcases were
stered around 11.00 hr. indicating the
urence of photoinhibition. Decreases of
tion capture efficiency, decreases of
ve quantum yield of photosystem 11, and
ses in non- photochemical quenching
consistent with the occurcnce of

SREEKANTH, PD and RAO, EVVB.
Model for forecasting yield in cashew.
ashew 17(4): 23-31

A preliminary study was attempted (o
a simple forecasting model for

163

prediting the cashew yield from available
sccondary (earlier years) data on area and
production. For this purpose the yield data
collected during 1985- 2000 were evalualed
using a formula. "I'he error variation calculated
between estimated to vields [or states viz., Al
Karnataka, Kerala, Gea ete. , and actual yields
was found relatively low. This methodology
may be adopted to forecast yield over large
arcas with minimum time utilizing.

624. SRINIVAS, T and RAJU, VT. 1994.
Margins and price spread in marketing of
cashew in Andhra Pradesh. Bitwrr Journal of
Agricultural Marketing. 2 (3): 235-240
(Dcpartment ol Agricultural Economics,
Banaras Hindu University, Varanasi, Uttar
Pradesh, India.)

The paper studies the marketing pattern
and price-spread in cashew nut marketing in
Andhra Pradesh, India. The study draws on data
collected from all of the 11 processing units in
Prakasan district. The processors act as
wholesalers for cashew kemels. Five marketing
channels were identified, with about 80% of
cashew trading taking place through two of the
channels. Processor/wholesalers command a
major share of the consumer price marketing.

625, SRINIVAS, T, SATYANARAYANARAJU.
S., RAJU.VT and LAL, SK. 1996, Capital
productivity in plantations crops - a case
study in cashewnut. Proceedings of
PLACROSYM-X1. (Dept. of Agril. Econ.,
Banaras Hindu Univ., Varanasi- 2210035

An attempt has been made to study
capital productivity in cashew. resource use
efficiency and employment potential created
from its cultivation with refrence to Andhra
Pradesh. The technique of discounting and



compounding were used for evaluating the
profitability of cashew cultivation. Sensitivity
analysis was also carried oul with varialions in
costs as well as returns. Cobh-Douglas
production function and tabular analysis were
employed for estimating the resource use
efficiency and labour potential created from its

cullivaton.

626, STONEDAHL, CM., MALIPATIL, MB
and TIOUSTON, W. 1995, A new mirid
(Heteroptera) pest of cashew in northern
Australia. Bulletin of Entemological Research.
83: (2): 275-278 (International Institute of
Entomology, 56 Queen’s Gate, London, SW7
SIR, UK))

Helopeltis pernicialis sp. nov, 1s
described from northern Australia, where it has
become eslablished as a serious pest of
cultivated cashews, Anacardium occrdeniale.
Information on the bielogy and pest status of
the bug is provided from sludies conducted near
Darwin, Northern Territory.

627. SUBBAIAH, CC. 1994. A polyethylene
glyeol hased medium for in vifre germination
of cashew pollen. Caradian Journal of Botany.
62 (12) 2473-24735. (CPCRI (RS), Vittal).

Several concentrations of  the
constituents of the medium were (ested. The
best, which gave 90-95% germination as well
as pollen tubes comparable with those found in
vive. The better performance of this
combination compared with media conlaining
only sucrese and inorganic elements is
discussed in relation 1o the superiority of
polyethylene glycol Lo sucrose as an
osmoticum.

628. SUBBARAO, IV, SUKUMARAN, MK
and MADHULETY, TY. 2002. fn vifro studies

on endogenous levels of phenolics in different
explants of cashew var. BPP-6. fadian Journal
of Plant Physiofogy 7(3): 277-281

Endogenous levels of phenols, OD-
phenols and tannins were studied in the
explants, Le. young leal (YL), malure leal
(ML), shoot bud (S8}, and sub apical meristem
(SAM), of 16-vear-old field grown cashew cv.
BPP-6. The explants were cultured on MS
medium supplemented with or without
antioxidants. The highest phenol content  of
intact shoot hud decreased to 0.01 mg/g [resh
weight (89%) 6 days after inoculation (DAL
when cullured on medium and (o 44% when
supplemented with antioxidants. [Towever, the
SAM tissue maintained high initial level of
phenols in virro unaltered up to 18 DAIT and
reduced abruptly by 10-fold al 24 DAL The OD-
phenols of SAM were reduced to 50% until 12
DAI and maintained a plateau thereafter upto
24 DAL The MS medium supplemented with
antioxidants reduced tannins content from 92
to 88% in YI. and cffectively in all other
explants. The SAM tissue however, consistently
maintained low levels of annin in virro.

629, SUBRAMANIAN, 5., SHAH, IIA and
THANGAVELU, 5. 1996. Studies on
{lowering behaviour and the sex ratio in
different cashew types at Regional Research
Station, Vridhachalam. The Cashew 10(4) :
20-22

Studies were carricd out on duratien of
flowering and sex ratio in differcnt cashew
types during 1992-93 at RRS, Vridhachalam.
The study indicated that the duration af
flowering varied considerably from 52 o 88
days in different cashew types. Among others
the type M-33/3 produced the highest
percentage of perfeet Mlowers (54.3%) followed
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by ME-5/4 (50.8%).

630, SUBRAMANIAN, S and HARRIS, CV.
1995, Studies on method of fertilizer
application in cashew.
Horriculrure 43(1/2); 38-39

South Indian

In a fertilizer placement trial on 15-ycar-
old cashew trees, the highest number and weight
of nuts per tree (1316.7 and 5.902 kyfyear) were
obtained when the fertilizer (250,125 and 125
gof N, P,O, and K,O per tree, respectively, in
all treatments) was applied in a circular band
[.5m wide covering the area 1.5- 3 .0 m from
the trunk, The next best treatment was
application in 2 circular trenches 1.5 and 3 m
from the wunk (5.391 kg nutséyear) followed
by broadcast application over the entire arca
up to the drip line (4.308 kg nuts/year),
application in a single trench along the drip Iine
(eontrol; 3.732 kg nuts/year) and application
in a single trench 1.3 m from the trunk (3.234
ke nuts/ year).

631. SUDARSANAN, PK. 2001. Towards the
hetter prospects of Indian cashew. The
Cashew 15(1): 29-3]

Studies on chemical composition have
indicated that 82% of the total fat content of
cashiew kernels in unsaturated fatty acids and
that cashew kemels are free of cholesterol. India
“being the largest processor and exporter of
cashew kernels on the world, the possible

: positive results of the studies will be invaluable

‘«&Sﬁt{) India for promoting Indian cashews in a
“much more effective manner all over the world.
632. SUDERSANAN, PK. 2001, Cashew

- good lor health. The Cashew 15(1):
34

Cashew kernels may be used as a food

medium for loss of apetite, seneral depression,
nervous weakness and scurvy, It is also a rich
source of ribloflavin which keeps the body
active and cnergctic. Cashew is useful in
anemic, being rich in iron, its regular use is
beneficial in the treatment of gastric, chest,
urinary and liver disorders.

633. SUDRIFTADAS., JIIA, TB and JIA, S.
1999, Factors alfecting in vifro development
of embryvonic axes of cashewnut. Scientia
Horticultiorae 82(1/2): 135-144

Cashew embryos, cv. KV-26,as small as
1-2 mm were successfully cultured 1o abtain
camplete plantlets. The best results for both
D9 .7%)and seedling

development (95.5% )were obtained in embryos

radiele emergence

[1- 14mm in size. culturad in MS basal media
with 6- benzylaminopurine (2mg/litre) and GA
(2mgslitre). Plants ohtained were successfully
transferred to the (ield with a 90% survival rate.
This system may serve as an alternative,
clficient propagation method for cashew,

634, SUMA.B., SALAM, MA_, SUMA, A and
GEORGE,TL. 1998, LEffect of pluanting
densities on the nut yield of cashew. The
Cashew 12(2): 33-37 (CRS., (KAU),
Madakkathara. Thrissur 680 656, Kerala.)

A field experiment was conducted at
CRS., Madakkathara during 1982 to 1992 with
variety K-22/1 to study the possibility of high
density planting in cashew for obtaining high
yields. The treatments involve 7 plant densities
ranging from 625 Lo 156 trees/ha. The 10 year
long study indicates thal a plant population of
625 plantsfha. or 312 plants/ha is optimum for
cashew upto 9th year after planting. "T'hinning
of population is not necessary upto 9th yr. of
planting under the agroclimatic conditions



prevail in the State of Kerala.

635. SU, MN., VENKATACHALAM, M and
TEUBER, §5. 2004, Impact of gamma -
irradiation and thermal processing on the
antigenicity of almond, cashew nut and

walnut proteins, Journal of the Science of

Food and Agriculiure. 84(10): 1119-1125
(Department of Nutrition, Food and Exercise
Sciences, Florida State University, Tallahassee,
FL 32306-1493, USA.)

Whole unprocessed almaonds, cashew
nuts and walnuts were each subjected to gamma
-irradiation (1, 5, 10 and 25 kGy) followed by
heat precessing ineluding autoclaving (121
degrees C, 15 psi for 15 and 30 min), dry
roasting (138 and 160 degrees C lor 30 min
each, 168 and 177 degrees C (or 12 min each),
blanching (100 degrees C for 5 and 10 min),
oil roasting (191 degrees C, 1 min) and
microwave heating (500 W for | and 3 min).
Rabbit polyclonal antibodies were raised
against each major protein isolated from
defatted. but not subjected to gamma -
irradiation and/or any thermal processing,
almond, cashew nut and walnut flours.
Immunoreactivity of almond, cashew nut and
walnut proteins soluble in borate saline buffer,
normalised to 1 mg protein ml-1 for all samples,
was determined by inhibition enzyme-linked
immunosarbent assay (ELISA) and Western
blotting. ELISAs and Western blotting
experiments indicated that almond, cashew nut
and walnut proteins exposcd to gamma -
irradiation alone or followed by various thermal
treatments remained antigenically stable.

636. SUNDARARAJU, D. 2004, Evaluation
of certain insecticides against tea mosquito
bug on cashew. The Cashiew 18(2):22-26

The effect of some insecticides, i.c.

dillapiole (1.0%: a nutural pesticide),
endosulfan (0.05%), monocrotophos (0.05%),
carbaryl (0.1%) profenofos (0.05%) +
cypermethrin (0.005%) quinalphos (0.05%)
cyhalothrin (0.05 and 0.005%) and acephate
(0.075 and 0.75%), against tea mosquito bug
an cashew was investigated in Karnataka,
India during 1998-99 and 1999-2000. The
insecticides had no ovicidal effect, but showed
maximum residual action against first instar
nymphs, except for endosulfan.dillapiole and
guinalphos, However, cyhalothrin followed by
carbaryl and monocrotophoes exihibited the
highest residual action for 7 days against late
instar nymps and adults of TMB, and showed
the least ovipaosition on treated shoots. Although
the combination of profenofos + cypermethrin
exhibited the highest residual action against
nymphs and adults, its residual effect on
aviposition was an par with the untreated

control.

637. SUNDARARAITU, D. 2004 . Evaluation
of promising new insecticides in large plots
for management of tea mosquito bug on
cashew. Journal of Plamtarion Crops 32(supl):
285-288 (Procecdings of PLACROSYM -
XVI)

Two large plat trials were conducted on
cashew against tea mosquito bug (TMB) during
2002 - 03 cropping season at NRCC
In the
first trial, lwo new insecticides, cyhalothrin
(0.003%) and cartap (0.075%) were compared
with carbary! (0.1%) and untreated control ina
larger plot in an exploded block design. Among

Experimental Station, Shanthigodu.

them, cyhalothrin was found to be promising
and was on par with carbaryl. The economic
analysis indicated that cyhalothrin treated plot
recorded higher net gain of Rs. 90/ tree and
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benefit / cost ratio of 4.5 than carbaryl (Rs. 79/
tree and 2.73 respectively). In the second trial,
cyhalothrin (0.003%) alone was sprayed with
three rounds in a lurge arca of 4 ha, immediately
on the onset of outhreak of TMR. It contained
significantly the outbreak of TMB and has not
affected the pollination and overall composition
of natural enemies expect spiders.

638, SUNDARARAIJU, D. 2004, Influence
of spiders and insect predators on the
incidence of tea mosquito bug in cashew, The
Cashew 18(1): 9-13

The incidence of predators of the tca
mosquito bug in cashew was studied during
2000 and 2002 at two locations in Karnataka,
India. Six species each of spiders and ants and
three species of heleropleran bugs., No
significant difference in arthropod diversity
were observed between the locations. All
arthropod predators appeared to cocxist
logether with least antagonism in cashew
ecosystems, but they were ineffective in
reducing the tea mosquito bug population.

639. SUNDARARAIJU, D., RAVIPRASAD,
TN and BHAT, PS. 2000. Preliminary studies
on distribution of Helopeliis antonii and
¢ imation of its population on cashew.
Recent Advances in Planiation Crops Research
307-313 (Proceedings of PLACROSYM -
1, 1998.)

The whole and sample population of
peltis antenii along with its damage were
for 31 weeks on 14 and 20 three years
cashew trees, respectively. Distribution of
pest was found aggregated and the
tion dynamics was not significantly
ed by weather factors. Population and
did not differ significantly in the four
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quadrants of the trees, north, south, east and
west. Each nymph/adult during its lifetime, on
an average damaged 3.8 shoots. Sample sizes
recommended for assessing its population for
control, survey and life table studies is 52 leader
shoats per tree and in each case, a total of 10 to
12 trees are required. Exploded block design
with single replication is for insecticidal trials
instead of randomised block design.

640. SUNDARARAIU, D, 2003, Record and
cumulative cffect of recommended
insecticidal spray schedule on arthropod
predatory launa occurring on cashew. The

Cashew 17(1): 30-34

The arthropod predatory fauna occurring
on cashew panicles predominantly are six
species of spiders (Oxyopes sp; Flexippus sp;
Camavricus sp. and one unidentified species)
and one species of mirid bug. "I'he other groups
cncountered are ants, lygacid and reduviid bugs.
These predators appeared to be general
predators and are not key predators of tea
mosquito bug. At present, 3 rounds of
insecticidal sprays are recommended for
management of above pest with monocrotophos
(0.05%) and carbaryl (0.1%). The first round
of spray with monocrotophos during flushing
and sccond and third rounds with carbaryl
during flowering and fruiting were given in the
cropping season of 2000-01 at three locations
in a large plot (=2ha), The total population of
predatory fauna occurring on tenth day after
third round of spray was recorded on 12 trees
per location and 52 panicles / tree by tapping
method. The results indicated that out of three
insecticides treated locations, the population of
spiders recorded at 2 locations was on par with
untreated control.

041. SUNDARARAIU. D, YADUKUMAR,



N and BHAT, PS. 2006. Yield performance of
‘Bhaskara’ cashew variety in coastal
Karnataka., Journal of Plantation Crops
343y 216-219

Two cashew varictics (Bhaskara &
NRCC Sclection -2) released from NRCC were
cvaluated in research farm and farmer’s field.
At research *farm, Bhaskara variety evaluated
under unprotected condition yielded 10.7Kg of
raw nuts/tree when planted at a spacing of 6 x6
m al the [1th harvest and the overall damage of
lea mosquilo bug was found o be in the range
of low Lo moderate during that year. In the large
plot trials having all packages of practices, an
yield of 2002 and 751K g of raw nuts/ha was
abtained {rom Bhaskara varicty (planted in 4 x
4 m spacing) and NRCC Selection 2 varicty
(planted in 8 x 8 m spacing)respectively during
fourth harvest, whereas in three farmer’s fields
when both varieties were grown at spacing ol
8 x 8 m normal spacing, the yield of Bhaskara
variely was around one tonne/ha. which was 4
to 6 times higher than NRCC Selection 2. At
the same time in four farmer’s field, Bhaskara
variety {planted in 6 x 4m spacing as high
density planting) gave a consistent yield of
around one tonne and above per hactare during
sccond and 3rd harvest itself. As Bhaskara
variety has consistently performed better than
NRCC Selection 2, it needs to be popularized
for large scale cultivation in coastal Karnataka.

642, SUNDARARAJU, D and SUNDARABABU,
PC. 1999, Congeneric and conspecific sex
attraction spp.
(Heteroptera: Miridae). fnsect-Environment.
4: (4): 115-116. (Department of Agricultural
Entomology, Tamil Madu Agricultural
University, Coimbatore 641 003, India.)

among Helopeltis

Helopelris antonii coexists with H.
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theivora and . bradyi in cashew ecosystems
of Western Ghats and west coast of India. A
study was conducted to confirm the congeneric
and conspecific sex altraction in coastal
Karnataka by placing [-week-old virgin
females of each species separately in a bait cage.
The number of males attracted within 1 h was
assessed. All 3 species showed maximum
conspecific sex attraction. Under field
conditions, rarc congeneric mating occurred
between females of H. bradyi and males of
{1 antonii, and belween [emales of H. anronii
and males of H. theivora or H. bradyl. However.
such mated females laid infertile eggs and
exhibited continued conspecific sex attraction.

643. SUNDARARAJU, D and SUNDARABABU,
PC.2000. Egp parasitoids of Neem mosquito
bug from cashew. The Cashew 14(1): 32-34

The studics conducted al different
cashew regions of Tamil Nadu, the most
important parasitoid Telenomus sp. laricis
group existing in west coast was found to be
ahsent in the ecast coast region. It will be
worthwhile to introduce this parasitoid in east
coast and thereby the natural biological cantral
of neem mosquilo bug can be improved.

6d4. SUNDARARATU, D and SUNDARABABU,
P.C. 1999, Feeding behaviour of Helopelties
antonii sign. and histopathology of its feeding
lesions on cashew. Jouwrnal of Plantation Crops
27(2): 104-111 (NRCC, Puttur-574 202
D.K.Dist., Karnataka).

The nymphs and adults of Helopeli
antonii initially tapped the plant surface with
the tip of their labium followed by immedials
inscrtion of their stylet bundle intracellularly.
Water-soaked lesion appeared within a minule
around insertion of stylet bundle in the lamin



of cashew leaf and cottan boll indicating rapid
diffusion of sulivary secretion. Feeding on
single site lasted for about 17 minutes. The
cellular contents in the fecding lesions were
emptied were cell walls were melanized,
uncellapsed and subsequently hypersensitive
reactions set in.

645. SUNDARARAJU, D. 2000, Foraging
behaviour of pollinators on cashew. The
Cashew 14(4): 17-20

Two groups of bees maintain constancy
n fresh cashew [lowers. The haliclid bees
(Pseudapsis oxybeloides, Lasioglossum sp. and
one unidentified species) mainly collect pollen
and occasionally feed on nectar,whereas the
honey bees (Apis cerena indica I-) exclusively
feed on nectar of cashew flowers. Among
halictid bees. Paxybeloides is found to he most
prominent and very active. Under field
condition maximum of 33.6% of hermaphrodite
flowers were pollinated and remaining
hermaphrodite flowers were found in
unpollinated condition on the same day evening
of anthesis.

- 646. SUNDARARAIU, D and SUNDARABABU,
PC. 1998. Life table studies of Helopeltis
anfonii Sign. on neem, guava and cashew.

Jowrnal of Entomological Research 22(3):
241-244

Relative multiplication of Helapeliis
antonii was studied on its three main host plants.
“The net reproductive rate indicating the total
i;_ﬁ'm‘ale births was 65.63, 40.21 and 22.17; the
Ir@npul_ation increased with an infinitesimal rate
0f0.1255 , 0.0857 and 0.1215; and finite rate
o 1.134, 1.09 and 1.129 female per day and a
‘generation was completed in 33.35, 43.12 and
ldays on neem , guava and cashew,
ctively, The stable age distribution (%)
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of eggs, nymphs and adults on these three hosts
ranged from 65.883-68.499, 27.675-29.233
and 4,146 - 4.888, respectively.

647. SUNDARARAJU, D, and SUNDARABABU,
PC. 1999. Morphology and contents of
salivary glands ol Heleopellis antonii
Signoret. Journal of Entomelagical Research
23(1): 41-46

The salivary glands of Helopeltis antonii
Sign. consisted of a pair of tetralobed principal
aglund and a pair of long tubular accessory
glands with reservoirs situated lateral to first
midgut. Adult female had larger sized salivary
gland than nymphs and adult male. The pH of
principal and accessory gland was in belween
6.8 and 7.6. Both the hydrolytic and oxido-
reductase enzymes, and free amino acids were
detected, These enzymes and the free amino
acids were implicated in the initiation of
phytotoxacmia as well as detoxification of
defensive phytochemicals.

648. SUNDARARAIU, D and SUNDARABABU,
PC. 1999, On cashew, Tea Maosquito bug or
Neem Mosquito bug? The Cashew 13(1): 3-
6 (NRCC, Puttur-574 202, D.K.Dist.,
Karnataka).

Helopeltis antonii was first recorded on
neem and il always spreads from neem to other
crops particularly cashew at east coasl. is quile
appropriate lo rename it as “Neem Mosquito
Bug”. But Neem trees are not prevalent in west
coast and H. antonii cxists on cashew only. As
such. neem based formulations may not be
effective against H. antonii.

649. SUNDARARAIJU, D. 2002. Pest and
disease management of cashew in India. The
Cashew 16 (4): 32-38



Cashew stem and rootborers and tea
mosquito bug are the major pesls in cashew
causing considerable economic loss when they
are infected. For elfective management of
cashew stem and rootborer, adoption of
integrated management like phytosanitation,
proper surveillance, mechanical control
followed by post treatment praphylactic
chemical control is suggested. Varietal
manipulation and timely control measures will
help in reducing the cconomic damage caused
by tea mosquito bug. Adoption of effective
biocontrol measures need to be addressed and
applied to protect the environment and ecology.

650. SUNDARARAIU, D. 1999. Recent
research on management of neem mosyuito
bug on cashew. The Cashew 13(3) 31-33

Management of neem mosquito bug on
cashews is summarized, including habitat
management, varietal resistance, biological

control and recommended insecticides.

651. SUNDARARAIU, I, 1999, Screening
of cashew accessions to tea mosquite bug,
Helopeliis antonii Sign,  The Cashew 13(4):
20-26

A total of 75 cashew accessions
consisting of released varieties, promising
accessions and tolerant accessions located in
hotspot arca, germplasm and progeny
evaluation trial were screened during 1988-92
under laboratory through cage screening

lechnique in order to conflirm genetic basis of

resistance. The results revealed that all
accessions were found to he susceptible.
However, a single susceptlible accessions (Goa
11/6) when cvaluated during 1992-97 under
unprotected field conditions in a large plot trial,

the severity of infestation was restricted upto 3
years and subsequently the infestation declined
lo a low level. It also recorded a mean yield of
7.2Kg/tree and 6.2Kg/ tree on 7th and 8th year
respectively,

652, SUNDARARAJU, D, BAKTHAVATSALAM,
N.,JOHN, JOY, N and VIDYASAGAR, PSPV,
1994, Presence of 'emule sex pheromone in
tea mosquito bug, Helopeltis antonii
Sien. Eniomon 19(1&2): 47-51 (NRCC,
Puttur-574 202.)

Attraction due (o sex pheromone was
studied in males and females of tea mosguilo
hug by using an olfactometer deviced in our
laboratory. IL was vbserved that females started
attracting males after becoming 3 day old.
Although young females attracted more males,
even old females attracted males, These studies
indicate tha existence of female sex pheromone

in lea mosguilo bug.

633. SUNDARAVARADARAJAN, KR and
RAJESHKUMAR, KRE. 2002. Production and
trade instability in cashew : an economic
analvsis. The Cavhew 16(1): 18-22 (Reader,
Dept. of Agril. Economics, Annamalal
Lniversity- 608002.)

The study indicates that there is a
desirable instability in terms of quantity of
kernels exported showing the hold of our
country. Production of raw cashew exhibited a
desirable instability and it was achieved by the
constant and continuous ciforts of various
cashew research institutions in the country.
High yielding cashew varieties should be
popularised and inlrastructure for post harvest
aperations, warchousing etc., should he created
and non-traditional cashew markets should be

strengthened.
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654, SUPRIADI - ADHI, EM., WAHYUNO,
D., RAHAYUNINGSIH, S., KARYANI, N and
DAHSYAT, M. 2004, Brown rout rot disease
of cashew in West Nusa Tenggara:
distribution and its causal organism.
Indonesian Journal of Agricultural Science.
5(1): 32-36 (Indonesian Spices and Medicinal
Crops Research Institute, Jalan Tentara Pelajar
No. 3, Bogor 16111, Indonesia),

A discase survey was conducted in Pekat
district, Indonesia, during 2003 to investigate
the incidence of brown root rot disease in
cashew in the area. The disease was found
widespread in several villages in Pekat district,
such as Pekal, Beringin Jaya, Sorinomo and
Nangamiro. Some 1073 infected trees died in
Sorisoga T and Sorisoga IT in Pekat village,
resulting in an estimated kernel yield loss of
5106 kg. The average number of dead trees was
3.71+or-2.54 and 12.13+o0r-9.71/ha in Sorisoga
Iand I1, respectively. The infected trees showed
leaf yellowing and defoliation, which lead to
mortality. The lateral roots and tap roots near
the collar were encrusted with gravel, carth and
brown mycclia slecves. The diseased trees
tended to cluster, indicating a root-to-root
contact mode of infection. The fungus produced
arlhrospores and brown pigmentation on agar
-medium containing 0.05% gallic acid. An
isolate of the fungus induced typical disease
symptoms following inoculation on 5-month-
old cashew (cv, Balakhrisnan) seedlings, These
results indicated that the causal agent of the
s decline of cashew in Pekat district was
llinus noxius. In the field, the fungus also
infected a barrier tree (Lannea coromandelica).

SURESH, S., RAMAMURTHY, R and
GOPAL, MS. 1994, New record of host
nts of cashew leaf webber, Macalla
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moncusalis walker in India. Journal of insect
Science. 7 (2): 221 (Dept of Agricultural
Entomology, Agril College and Research
Institute, Madurai - 625104, Tamil Nadu).

Country almond tree, Terminalia
carappa L. and arjun tree, Terminalia arjuna
have been recorded as new hosts of cashew leaft
webber, Macalla (Lamida) moncusalis Walker
from Tamil Nadu in India.

656. SURIANARAYANAN, P. 1998, Cashew
- the wonder nut - elixir of life. Cashew
Bulletin 35(7): 3-7 (General Manager, Apria
Industries, Chennai, Tamil Nadu.)

Cashew kernels used as a food medicine
for loss of appelite, general depression, nervous
weakness and scurvy. Itis also a rich source of
riboflavin which keeps the body active | gay
and energetic. Cashew is useful in anemia,
being rich in iron, its regular use is beneficial
in the treatment of gastric, chest, urinary and
liver disorders. It is an excellent nerve tonic, a
steady stimulant and a body builder. With its
rare combination of fats, carbohydrates and
proteins in cashew kernel is a source of high
energy and a snack food of great taste.

657. SUTEDI, L., MATIIIUS, TW and
SURATMINI, NP. 2001. The potential,
variety, and nutrient content of natural
vegetation as feedstuffs grown under
cashewnut plantation. Jurnal-{lmu-Ternak-
dan-Veteriner. 6 (2) 113-119 (Balai Penclitian
Ternak, PO, Box 221, Bogor 16002, Indonesia).

Results of a study showed that the native
pasture growing in cashew nut plantations
comprised dry-tolerant grasses and legumes,
such as Setaria spp., Themeda spp.,
Calopogoninm mucunoides and Desmodium
spp- The fresh yicld and dry matter production



of natural vegelation grown in plantations less
than 8 years old was lower than that of natural
vegetation grown in plantations more than 8
years old. This may be due ta shading by the
tree crop, which reduces the photosynthetically
active radiation reaching the ground vegetation.
Light was lound Lo be Lhe critical laclor
affecting the growth of vegetation underneath
tree canopies. The carrying capacity of native
forages grown in cashew nut plantations was
anly 0.5 AU of ruminant/ha/year.

658. SWAMINATHAN, C. 1999. Early
growth performance of mango and cashew
coplanted with four nitrogen fixers in a
tropical Alfisol. Journal of Susiainable
Forestry 8(2): 15-26

A Tfive year ficld experiment was
established in Sepember 1989 at Pudukkottai,
Tamil Nadu to get information which will
facilitate the scientific development of tree
mixlures in an agrolorestry system with 2 fruit
trees viz mango and cashew and four tropical
nitrogen fixing trees. Observations on height
and diameter increment of the trees were
recorded 1-3 years after planting and edaphic
parameters were measured at the beginning and
end of the experiment. Height growth of
cashew was enhanced by 25% when
interplanted with Casuarina and plant girth
(10.8cm) was maximum when interplanted with
Leucaena, although differences between the 2
nitrogen -fixing trees were not significant.

659, SWAMY, KRM. 1997. Technology for
planting material multiplication in cashew.
The Cashew 11(1): 23-32

In this paper author had listed the
technelogics invelved in multiplication of
planting materials of cashew includes,
management of Scion bank, raising of root
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stocks, preparation of potting mixture, filling
of polythene bags, preparation of scions,
grafting, management of grafts in the nursery
and estimated cost of production.

660. SWAMY, KRM. 1995. Top working of
cashew in Goa and Maharashtra states - a
case study, The Cashew 9(2): 12-17

Of the 19 top worked plots surveyed.
only 6 plots were free from stem and root borer
infestation and in the remaining 13 plots. the
mortality of the successfully top worked trees
due to CSRB was observed and the mortality
varied from 2.5 o 100 per cent. Because of the
inconsistent results obtained in different areas,
top working technology may not be suitable for
large plantations where regular follow up action
is difficult and where the population of stem
and root borer is maximum,

661, SWAMY, KRM., BHAT, MG. and RAQ),
EVVE, 1996. Characterization of eashew
germplasm. Proceedings of 2nd Inil.Crop
Science Congress/ Ed.By V.L.Chopra,
R.B.Singh. - New Delhi: Oxford & 1BH.
(NRCC, Pultur - 574 202, D K. Dist; Karnataka).

'The largest germplasm of cultivated
types in cashew, Anacardium accidentale 1§
assembled at NRC for Cashew, Puttur in India.
National Cashew Gene Bank censists of only
clonally collected germplasm accessions from
different indigenous cultivation sites.In addition
to A.occidentale, Amicrocarpum, A.pumilum
and A.orthonianum ure also available in Gene
Bank. The collections are maintained as active
collections in the field and efforls are under way
to characterise the accessions as per IPGRI
descriptors suggested.

662. SWAMY, KRM., BHAT, MG. and RAQ,

EVVB. 2002, Statns of cashew germplasm
collection in India.p.48. National Research




Centre for Cashew, Puttur, DK., Karnataka.

This book
germplasm holding in India, assaignment of

narrated the cashew
national collection numbers, characterization
and cataloguing and grouping of cashew
accessions.

663. SWAMY, KRM and NAYAK, MG. 2003.
Soft wood grafting and nursery management
in cashew. p.23. National Research Centre [or
Cashew, Puttur, DK., Karnataka.

Various steps involved in the commercial
multiplication of cashew varieties by adopting
soft wood grafting technique’ and nursery
management practices are detailed in this
Technical Bulletin.

664, SWARNAPIRIA, R and MANIVANNAN,
N. 1999, Correlation between nut yield and
yield attributing characters in cashew.
Agricultural Science Digest - Karnal. 19 ( 4):
275-277 (National Pulses Research Cenire,
Vamban Colony-622 303, India.)

Information on correlation coefficients
is derived from data on yield and 10 yicld-
in 6 cashew
(Anacardium occidentale) genotypes. The

contributing characters
genotypes were planted at Vamban in 1990 and
the data were collected during 1997-98. The
data obtained indicated that collar girth, leal
length and number of nuts/panicle had positive
associations with nut yicld/tree and may be used
as selection indices in cashew improvement
programmes.

665. SWART, WI. 2004. First report ol
powdery mildew of cashew by Qidium
anacardii in South Africa, Plan! Disease
88(11) : 1284

In May 2002, at least 25% of 5-year-old
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cashew tree grown in the Northern Kwazulu-
Natal Province of South Africa were infected
with pawdery mildew. Symptomes included the
extensive growth ol white, superficial
mycelium bearing upright conidiophores on
young shoots with tender leaves, inflorescences
and young receptacles. In severely affected
trees, approximately 35% of young shoots and
45% of young receptacles showed signs of
powdery mildew. Severely infected young
leaves were brown and deformed in contrast 1o
older leaves that were unaffected. The pathogen
was subsequently identified as O. anacardii
based on morphelogical analysis. This is
thought 1o be the first report of Q. aiacardii
occurring on cashew in South Africa.

666, SWASDISEVL, T., SOPONRONNARIT,
S and NATHAKARANAKULE, A. 1999,
Cashew kernel drying using a rotating tray
drier, Kasetsart Journal, Natural Sciences. 33
( 1): 139-169 (School of Energy and Materials,
King Mongkut’s Institute of Technology
Thonburi, Suksawat 48 Rd., Bangkok 10140,
Thailand.)

The research aimed to investigate the
suitable conditions for drying cashew kernels
using a rotating tray drier. The criterion
examined were: quality of product after drying,
drying time and speeilic energy consumption.
Experimental results showed that the drying
time decreased as drying air temperature
increased. The most appropriate drying
conditions for cashews were: drying air
temperature 90°C, recycled air fraction 0.45
|45% recycled air] and specific air flow rate 70
ke dry airh per kg dry cashew kernel (air
velocity 0.07 m/s). The product quality after
drying was acceptable and the duration of
drying was short. The specific energy



consumption was 068,22 MIl/kg water
evaparated or 6.85 MI/kg cashew kernels,
Drying cost was 260 baht/kg water evaporated
or 26.13 baht/kg cashew kernels.

667. SYED, NH., SURESHSUNDAR, S
and WILKINSON, MJ. 2005. Tyl-copia
retrotransposon - based SSAP marker
development in cashew (Anacardium
occidentale 1..). Theoretical and Applied
Genetics. 110(7): 1195-1202 (Plant Rescarch
Unit, University of Dundee at SCRI,
Invergowric, Dundee, DD2 SDA, UK.)

The most popular retrotransposon-based
molecular marker system in use at the present
lime is the sequence-specific amplification
polymorphism (SSAP) system. This system
exploits the insertional polymorphism of long
terminal repeat (LTR) retrotransposons around
the genome. Because the LTR sequence is used
to design primers for this method, its successful
application requires sequence information from
the terminal region of the mobile elements. In
this study, two LTR sequences were isolated
from the cashew genome and used successfully
to develop SSAP marker systems. These were
shawn to have higher levels of polymorphism
than amplified fragment length polymorphic
markers far this species.

668. TAWADE, ND and MEHTA, PG. 2002,
Dynamies of indigenous technical knowledge
about cashewnut and arecanut crop of
Konkan region in Maharashira State. The
Cashew 10(3): 28-31

This paper documented a profile of I'TK
specialists and ITK related to cashew and
arecanul crops lo know the rationale of ITK as
viewed by the farmers.

669. TEEUWEN, SD. 2003. Organic
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production:certilication is the main hurdle
for developing country farmers. Cashew
Bulletin 41(3). 79

The organic food ingredients sector has
the potential of becoming a magic beanstalk for
cxporters in developing countries. In
developing countries luxuries like artificial
fertilizer and chemicals have out of reach for
quile a few farmers, so a lot of agriculture is
organic by default. The question is how to get
a reliable certiticate. The western buyer wants
documented praof that the ingredients he’s
buying are indeed arganic. It's a problem of
controllability.

670. THIMMAPPAIAH., ANIL, SR and [YER,
RID. 2001. Cashew. In: Biorechnology of
609-629 (Ed. by

Horticultural Crops |:
Parthasarathy, et al.)

This book chapter explained about the
micropropagation technique in cashew through
shoot-tips, nodal cultings, leaves, rools,
immature and mature cotyledonary segments
and nucellus tissues. Multiple shoot induction
and plantlet regencration have been obtained
in the explants excised from young cashew
seedlings raised either in virro or ex vitro. For
multiple shoot induction, a basal medium
(MS) containing cytokinins like thidiazuron
or BA alone or in combination with other
cylokinins or IBA was useful. Agrobacterium
transformation needs to be exploited in cashew
for transferring resistance genes against cashew
pests.

671. TIIMMAPPAIAH. 2002. In vitro
grafting of cashew (Anacardium occidentale
L.) Scientia Horticulturae 92(1): 177-182

A successful microgralting technique in

cashew was developed using in vitro



ecrminated seedlings as rootstoeks and axenic
shoot cultures established from mature tree
source as microscions. /n vifre germinated
seedlings, which emerged 20-25 days aller
inoculation on absorhent cotton, were
decapitated and used as roatstack, Mature trec
cxplants initiated on hormone-free MS midified
medium were made in to scion of 3-15mm
length for grafting, Micrografts could easily
cultured on hormone free liquid half-MS
medium and were potted out after 10- 12 weeks
of culture growth. Grafting success was
dependent on the method of grafting and seize
of the scion. Shool- tip grafting and side gralling
were equally successful.

672. THIMMAPPAIAH., ANIL, SR and
SADHANA, PH. 2002. In vitro propagation
of cashew (Anacardium occidentale 1..) In
Vitro Cellilar & Developmental Biology - Plant
38(2): 152-156

Regeneration of cashew [rom shool
explants of young gralls of malure tree origin
is described. [stablishment of shoot cultures
was affected by season of collection, source,
and type of explant. Explants lrom young gralls
established better than those collected from
field trees and nodal cultings regenerated better
than shoot tips. Maximum percentage, bud
break und minimum contamination was noticed
with shoots were collected in try months. Pre
conditioning of stock plants by hormonal spray
with 6- benzyladenine (BA) and gibberellic acid
(GA3) and brief presoaking of shoots in BA
had no significant effect on culture
establishment. MS medium with hall strength
major nulrients, 2.74mM L-glutamine, 87.6mM
sucrose, and 2.25gl? phytagel was ideal for
initiation. Inclusion of 0.1%
polyvinylpyrrolidone (PVP-360} in the media

culture

reduced phenolic exudation. Solidified media
was superior to hiquid medium. Sucrose as
energy source was found essential in the
medium and had signilicant effect on
percentage bud break and shoot development.
Thidiazuron (T1).2) at 0.45/mM/| was best for
axillary shoot bud proliferation with maximum
response (100%). fn vitro rooting on auxin and
pulsing microshoaots in 10pM/I NAA was
ineffective. Rooting inability was however,
overcome by a micrografting procedure.

073, THIMMAPPAIAH and ANIL, SR. 2000.
Micropropagation in mature tree of cashew
{(Anacardium occidentale 1) Recent Advances
in Pluntation Creps Research 13: 45-48
(Proceedings of PLACROSYM XIII, held at
Coimbatore, 1998.)

Establishment of cashew explants from
mature tree was low due to excessive amount
af contamination, browning and slow grow(h.
Contamination of explants was reduced by
fungicidal sprays of stock plants, raising plants
under protected environment and sterilization
with either 0.1% mercuric chloride dip for 5
minutes or sequential sterilization with 20% of
sodium hypochlorite (20min) and 0.05%
mercuric chloride dip for 10 minutes. Budding
depended on the age and source of explants.
Explants from young cashew grafts shows
higher percentage of budding than field grown
trees.  Similarly, explants collected [rom
pruned frames respond better than shoots of
seasonal flushes. Half strength MS medium
supplemented with 0.2%charcoal and L-
glutamine (400mg/1) and gelled with phytagel
(2.25¢/1) was found to be suitable for the
establishment ol nodal cultures. Multiple shoot
inductlion (2-6 buds/cxplant) was observed on
mediu conlaining either thidiazuron (0.1,2mg/



1) or BAP (2 to | mg/l) with GA3 (0.5mg/1) and
IBA (Q.1mg/).

674. THIMMAPPAIAH and ANIL. SR. 1999.
In vitro regeneration of cashew (Anacardium
occidentale 1..) Indian Journal of Experimental
Biolagy 37(4): 384-390 (National Research
Centre for Cashew, Puttur - 574 202, D K. Dist.,
Karnataka).

Axillary shoot bud proliferation (1-13
shoot buds per explant) was observed when
shoat-tip nodal explants from in vitro grown
seedlings of cashew were cultured on %
strength MS medium supplemented with
thidiazuron (0.05 to 2 mg/l) alone and or in
combination with other plant growth regulators
(BAP, NAA, IBRA). Medium containing
thidiazuron (0.1mg/D) in combination with
NAA or IBA (0.1mg/l) showed maximum
proliferation (>4.0 buds/cxplant). Roots were
induced in vitro when individual shoots were
initially cultured on halfl strength MS semi-
solid medium with auxins and then transferred
to MS medium.

675. THIRUMALARAJU, GT., PUTTUSWAMY
and REDDY, MNN. 2004. Population
Muctuations of tea mosquito bug (Helopeltis
antonii Signoret) on tolerant/susceptible
accessions/varicties of cashew. The Cashew
18{4): 18-24 (AICRP on Seced Technology,
U.A.S., Bangalore, India.)

The populatian of H. antenif in
susceptible (Vengurla-1 and Bapatla-3),
moderately susceptible (Chintamani- | and Goa
1/11), and lcast susceptible (E 4/4 and 1/64
Madhuranthakam) cashew cultivars was
studied in Chintamani, Karnataka, India, Pest
population and damage on crops were evaluated
at weekly intervals from the first week of
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October to the last week of March during 1996/
97 and 1997/98. H. antonii was inilially
observed on the highly susceptible cultivars
on the second and fourth weeks of November
in both years. In moderately susceptible
cultivars, pest incidence was initially observed
on the fourth week of November and fourth
week of December in 1996-97 and 1997-98,
respeetively, despite the new flush that emerged
on the first week of November in both years.
The pest was initially observed in the least
susceptible cultivars just before panicle
emergence, despite the new flush that emerged
on the first and second fartniehts of November,
The mean percent damage and pest population
per tree were lowest for ME 4/4 (13.54 and
8.18) and 1/64 Madhuranthakam (13.71 and
7.90), and highest for Vengurla-1 (51.18 and
20.28) and Bapatla-3 (48.52 and 18.33). The
results suggested that insecticides should be
applied immediately after the emergence of new
flush in highly susceptible cultivars. but
insceticide application can be delayed for 2-3
weeks in moderately susceptible cultivars. One
spray at the new flush stage may be skipped
for the least susceptible cultivars.

676. THIRUMALARAIU, GT., SHANKARA-
NARAYANA, V and LINGAIAH, HB. 1997.
Evaluation of different insecticides for the
contirol of tea mosquito bug in cashew under
maidan parts of Karnataka. The Cashew
11¢4): 37-40

The tea mosquito bug, one of the most
destructive pest on cashew which causes more
than 40% damage to the crop resulting in severe
reduction in yield. To control the attack of
TMB, insccticides tested were monocrotophos,
endosulfan, methyl parathion, quinalphos all at
0.05 percent phosalone at 0.01 percent and




carbaryl at 0.1 percent. "Three sprays were given
at new flush stage, panicle cmergence slage and
fruil setting stage. All the chemicals tried are
effective in control of TMB, however, carbaryl,
monocrotophos and endosulfan arc
rccommended as they are the most effective
compared to other insecticides.

677. TIHIVAVARNVONGS, T., OKAMOTO,
T and KITANT, Q. 1993, Development of
compact sized cashew nut shelling
machinery (part 1). Syntheses of effective
manual and semi-automatiec shelling

methods, Journal of the Japanese Society of

Agricultural Machinery., 57 (2). 57-65
(Department of Agricultural Engineering,
Faculty of Engineering, Khon Kacn University,
Khon Kaen 40002, Thailand.)

The physical and mechanical properties
of cashews were investigated in relation to
shelling. Results show that a force of 50-70 kgf
(kilogram-force) was required to crack the
nutshell under compression loading on a ‘raw’
nut. Under the specific conditions of *blade’
loading (using a pair of contoured high strength
spring steel blades) applied to a “treated’ nut,
the cracking force was reduced to approx. 20
kef. Design considerations of a manually
operated cashew sheller are discussed, utilizing
blades for cracking and the new principle of
press-twist actions of the sheller’s upper blade
for opening, resulting in two versions of the
manually operated sheller and one semi-
automatic sheller. [1 kef = 9.8 N]

678. THIVAVARNVONGS, T, SAKAI, N and
KITANI, O. 1995. Development of compact
sized cashew nut shelling machinery- 11:
Testing and evaluation of manual and semi
automatic shellers. Journal of the Japanese
Society of Agricultural Machinery 57(3). 8593
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Optimum cashew nut pre-shelling
trcatment was evaluated as being 30 min.
boiling time and 24 h drying time, with a sizing
method based on width and thickness
parameters producing average whole kernel
recovery of 82.7%. Results of performance
tests of 6 manually operated shellers showed
that the Model AE (KK U)2 sheller was the most
promising, with a shelling rate of 0.871kg/h,
shelling efficiency of 99.0%, and whole kernel
recovery ol 79.3%. The semi-automatic Model
AL (KKU) SA1 sheller gave a maximum nut
conveying rate of 40 nuts/min, corresponding
toa shelling rate of 3. 14kg/h, shelling cificiency
of 75.0%, and whole kernel recovery of 80.0%.
The Model AE (KKU)2 sheller was the most
economical, giving the lowest break-even point
and pay back period, and the highest net profit
of over baht 1000/yr [or shelling 100kg/yr. The
semi-automatic sheller was economical only for
shelling large amounts of nuts, giving a net
profil of approx. baht 17,000/yr for 5 tons/yr.

679. THHOMAS, ALEYAMMA. 1997. Effect
of hormones on fruit development of cashew

Ph.D.Thesis Submitted in
University of Calicut, Kerala,

and spices.

680, THOMAS, JIM., GRACE,TONY and
FAISAL, KK. 1997. Tea mosquito menace of
cashew. Cashew Bulletin 34(3): 5-6 (Kerala
Agricultural University, Vellanikara, P.O,,
Trichur, Kerala),

Tea mosquito bug incidence on cashew
starls with the onset of flushing in Oct.-Nov.
The pest population gradually increases during
Jan. at the time of blooming. There is a highly
significant negative correlation between the bug
population and meteorological factors like
rainfall, humidity and minimum temperature.
Cloudy and humid weather prevailing during



flowering season enhances their feeding
activity.

681. TOPPER, CP, KASUGA, LI and BOMA,
F. 2003, The approach and process of the
Integrated Management
Programme. Knowledge Transfer for
Sustainable Tree Crop Development: 98-118
Ed. by Topper, CB, ISBN 0-9545192-0-5.

Cashew

This paper discusses the three
exceptional innovative characteristics of the
Intcgrated Cashew Management Programmes
in Tanzania: 1. the move away from ‘packages
of recommendations’ to a ‘basket of options’;
2. the move away from farmer compliance
towards a knowledge based system of
technology transfer and choice; and 3.
cncouraging farmers to ¢xperiment and adapt
a broad range of cashew management options.
The resource persons and mechanisms involved
in knowledge, technology and skill transfer are
discussed as well as exlension involvement in
the Imtegrated Cashew Mauanagement
Programme.

682, TOPPER, CP and KASUGA, LI. 2003.
Cashew farm upgrading. Knowledge Transfer
for Sustainable Tree Crop Development: 173-
190 Ed. by Topper, CP, ISBN 0-9545192-0-5.

This paper discusses the appropriate
upgrading strategy to deal with either
overcrowded farms or farms with a proportion
of consistently very low-yiclding cashew trees.
To demonstrate the potential benefits of
upgrading results of a trial on a 5.2 ha block
trees at the ARI Naliendele in Tanzania are
given.

683. TOPPER, CP., KASUGA, LJ and
SITAONA, MER. 2003. Crop protection in
cashew farming systems. Knowledge
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Transfer for Sustainable Tree Crop
Development p. 138-172 (Ed. by Topper, CI
ISBN 0-9545192-00-5.)

The chapter gives an overview on pests
and disease. The temporal relationship of the
major parameters studied in this chapter are
initially presented to provide the reader a better
understanding of how the different factors relate
to each other during the [lowering and [ruiting
season. Cashew variability is then discussed,
starting with phenological variation and then
the variability of powdry mildew discase
(PMD) caused by (Ndium anacardii. The effect
of PMD on yield is analysed, heterogeneity of
individual tree yiclds in the abscnce of PMD is
also noted. The reminder of the chapter deals
with control strategies and how to maximise
their efficiency and cost effectiveness in light
of this heterogeneity.

684. TOPPER, CP, COOLS, N and
MUGOGQO, 5. 2003, Landscapes and soils of
South Eastern Tanzania: their suitability for
cashew, Knowledge Transfer for Sustainable
Tree Crop Development 229-239 (Ed. by
Topper, CP, ISBN 0-9545192-0-5.)

The ecological requirements for cashew
was reviewed. An overview is given of the
characteristics of the climate and sail properties
of south eastern Tanzania in relation to the
landscape. The land suitability map for cashew
18 presented.

685. TOPPER,CP and BOMA, F. 1997.
Evaluation of fungicides for the control of
PMD on cashew (A) Fungicide strategy
development trials. Praceedings of
International Cashew and Coconur Conference,

Dar Es Salaam, Tanzania. pp. 254-259




This paper presents the results from 2
large scale ficld trials to evaluale the efficacy
of fungicides. In order to maximise efficiency,
dose rate, volume of application were evaluated.
While 250g of 99 pure sulphur/tree applied 5
times are needed for effective control, only
15ml of organic fungicide /tree applied 4 times
are needed. There was no significant difference
between application volumes of | and 5 litres/
tree, but 0.3 litres/tree resulted in significantly
worse mildew levels. There was no difference
between applying fungicides in the early
morning and alternoon.

686. TOPPER, CP and BOMA, T%. 1997,
Evaluation of fungicides for the control of
PMD on cashew. (B). On-farm tesiing of
fungicide control. Proceedings of Intemational
Cashew and Coconut Conference, Dar Ls
Salaam, Tanzania. pp. 270-276

The large scale on-farm testing of a
number of mildew control strategies over a 2
year periad, has clearly demonstrated that the
organic fungicides in particular, Bayfidan and
Anvil, control PMD on cashew more effectively
than the currently recommended sulphur dust,
which in turn has resulted in significantly higher
yields. One of the strategics tested was where
the farmer chose the 50 of trees and only these
were treated,while 250g of 99 pure sulphur/tree
applied 5 times arc nceded for effective control,
only 10 to 15ml of organic fungicide/tree
applied 3 or 4 times are needed.

687. TOPPER, CP., GRUNSHAW, .,
PEARCE, M., BOMA, E, STATHERS, T and
ANTHONY, J. 1997. Preliminary
observations on Ilelopeltis
Psendotheraptus damage to cashew leaves

and

and panicles. Proceedings of International
Cashew and Coconut Conference, Dar Es
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Salaam, Tanzania. pp. 182-184

The widely acknowledged success of
controlling PMD by sulphur dusting and
organic fungicides, has resulted in the increased
availability of shoots attractive to insect pests.
In particular, the sucking pest genera Helopeltis
and Pseudotheraptus now pose a serious threat
to cashewnut yield. Damage by these pests to
cashew leaves, panicles and fruits arc described
and their role in causing dieback of shoats and
inflorescences is highlighted and the
implications for their control discussed.

688. TOPPER, CP and BOMA, F. 1997.
Screening trials for the evaluation of fungicides
lor the control of PMD on cashew. (A) Using
leaves of seedling plants. Proceedings of
fnternational Cashew and Coconut Conference,
Dar Es Salaam, Tanzania. pp. 286-290

The objective of the work presented was
to develop a technique for rapid screening of
[ungicides for the control of powdery mildew
on cashew trees and thereby identify candidates
for more detailed evaluation. The level of
mildew control on (a) susceptible flushing
leaves on seedling plants and (b) inflorescences
on young trees were evaluated as possible
parameters for screening chemicals. A total of
18 fungicides were evaluated and six were
identified for lurther evaluation,

689, TOPPER CP., MARTIN PJ and
KATANILA. N. 1997. The historical and
institutional background ol the Tanzanian
cashew industry. Proceedings of ithe
International Cashew and Cacoenut
Conference: lrees for life - the key to
development, Dar es Salaam, Tanzania, 17-21
February 1897. pp. 76-83 (Naliendele

Agricultural Research Institute, PO Box 509,



Mtwara, Tanzania)

Following an intraduction to the
Tanzanian cashew nut induslry, 4 general
hackground is presented. An historical review
of the scetor is presented in three sections: the
early cashew industry up to [973; decline of
the cashew industry, 1974-87; and the recent
industry revival. The grading, marketing and
processing of cashews is detailed with
consumption and exports also covered.
Prospects for the future of the industry arc
considered.

690. TOPPLR, CP., KASUGA, LJ and
LAMBOL 1., R. 2003. Socin-economic studies
undertaken in relation to cashew prowing
houscholds.  Knowledge-transfer-for-
sustainable-tree-crop-development-A-case-
historv-of-the-Tanzanian-Integrated-Cashew-
Managemeni-Programme. pp. 61-84 | (ARI
Naliendele, Box 509, Mtwara, Tanzania)

The social and economic background of
cashew growing househaolds in Tanzania is
presented through the surveys within 1987 to
1998, T'wo main aspects are described; (1) the
different components that make up cashew
farmers® livelihoods, their financial assets,
social organizations, human and natural
resources; and (2) the conditions under which
farmers” houschalds operated prior to the start
of the Integrated Cashew Management
Programme, including aspects of family
struclure, Nnancial assels and constraintls,
availability of lahour, and ather related aspects.

691. TOPPER, CP., KASUGA, 1.J and
KATINILA, NA. 2003. Feedback and
farmers® influence on the research agenda.
Knowledpe-transfer-for-sustainable-tree-crop-
development A Case-history-af-the-Tanzanian-
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lategrated-Cashew-Management-Programme.
212-218 (ARI Nalicndele, Box 509, Miwara,
Tanzania,)

This paper presents the mechanisms or
channels through which exchange of
information among the Integrated Cashew
Management Programmme (ICMP) participants
was zchieved. The practical examples of how
farmer feedback has contributed Lo the
development of the ICMP and influenced the
research agends, are discussed in detail.

692. TOPPER, CP and KASUGA, 1J. 2003.
Technology adoption rates and the success
of knowledge transfer to ICMP and non-
ICMP farmers, Knowledge-transfer-for-
sustainable-tree-crop-development-A Case
histary-of-the-Tanzanian-Integrated-Cashew-
Management-Programme. pp. 191-211 (ARI
Nalicndele, Box 509, Miwara, Tanzania).

Surveys were conducted within 1954-99
in Rwangwa, Tanzania, to examine critically
important issues such as: (1) technology
adoption rates by both Integrated Cashew
Management Programme (ICMP) and non-
[CMP farmers; (2) whether technologies from
the hasket of options and supporting knowledge
have been adopted by a range af farmer types,
from the resource poor to the resource rich; and
(3) knowledge transter and whether the ICMP
has contributed to the knowledge hase of
farmers. The results of the wealth rankings of
ICM Programme households demonstrated that
the programme had mainly focused on the
middle and poarer cashew owning househalds
and not just en the wealthy groups. The
adoption rates found by the survey were
generally good for ICMP farmers. maximum
adoption rates in any one year ranged from 25%
for the planting of polyclonal seed (nof




necessarily undertaken annually since there
would only be a linite number of paps open [or
the planting of improved seed) to 92% for
fungicide application (a technology required
every year). The various technologies were
grouped according 1o the degree ol knowledge
contenl required lor their implementation.
Three categories were used: { 1) prescriptive (at
the lower cnd of the knowledge continuumy);
(2) craft based (in the middle): and (3) those
requiring a hizh degree of cognitive knowledge.
Findings from the survey on the relative
adoption rates for ICMP and non-ICMP farmers
indicated that knowledge based technoclogies
(i.c., scouling) were more difficult to transfer
to non-specifically targeted groups (i.e.. non-
ICMP farmers) than craft based technologies,
which in turn are harder than prescriptive
rechnologies. It should be noted that no special
condilions or incentives were made (o
encourage the transfer of knowledge or
technigques [rom ICMP sroup members (o other
furmers, other than the ICMP meetings were
apen to all interested parties.

693. TOPPER, CP., KASUGA, LI., SHAONA,
MER and ANTHONY, JK. 2003. Crop
protection in cashew farming systems.
Knowledge-transter-for-sustainable-tree-crop-
development A Case-history-of-the-Tanzanian-
Integraled-Cashew-Management-Progratnme.
pp. 138-172 (BioHyhbrids Agrisystems Ltd, PO
Box 2411, Earley. Reading RG6 SFY, UK.)

This chapter gives an overview an pests
and discases. The temporal relationship of the
major parameters studied in this chapter are
initially presented to provide the reader a better
understanding ol how the different factors relate
to each other during the flowering and fruiting
season. Cashew wvariahility is then discussed,
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starting with phenological variation and then
the variability of powdery mildew disease
(PMD) caused by Qidinm anacardii. The effect
of FMD on yield is analysed, heterogeneity of
individual tree yvields in the absence of PMD is
also noted. The remainder of the chapler deals
with control strulegies and how 10 maximize
their efficiency and cost effectiveness in light
ol this helerogeneity.

694, TOPPER.CP., KASUGA LI and
MEILINGE. AG. 2003, Working with tarmer
proups. Snewledge-transfer-jor-sustainabile-
(reg-crop-developmeni A Cuse-history-of-the-
Tunzanian-fntegrated-Cashew-Management-
Progremme, pp. 119-137

This chapter elaborates further details on
the specifics of working with farmer groups,
such as haw truly representative they are, thelr
cohesion and survival and whether this has been
a successful strategy for cashew farming.

695. TOPPER, CP and KASUGA, LJ. 2003,
Challenges for tree ¢rops, research and
extension in rural development. Knowledge-
lransfer-for-sustainable-tree-crop-developmeni
A Case-history-of-the-Tanzanian-Integrared-
Cashew-Management-Frogranme. pp. 1-42
(BioHybrids Agrisystems Ltd, PO Box 2411,
Barley, Reading R(6 5FY, UK.)

This chapler is presented in 3 parts, Part
A, ‘Opportunities and challenges of tree crops’,
defines the unique benefils and opportunities
of tree crops and the specific problems
associated with their sustainable development
and cxpansion. Part B, ‘Challenges of research
and extension’, deals with the challenges facing
research and extension, some of which are
specific but many of which are commeon to
hoth tree crops and agriculture in general.
Given thal the ultimale objeclive of research



and cxtension and of maximizing the unique
potential of tree crops is improved rural
development, some development perspeclives

are explored in Part C.

696, TORQUATO, DS and FERREIRA, ML.
2004. Evaluation of antimicrobial activity
of cashew tree pum. World Journal of
Micrebiology and Biotechnology. 20(5): 503-
507 (Embrapa Tropical Agroindustry, Rua Dra.
Sara Mesquita, 2270 Pici, 60311-110 Fartaleza,
CE, Brazil).

Crude and purilied cashew Lree sum were
tested for their antimicrobial activity against
hacteria, yeast and fungi. Their use was also
cvaluated as a carbon source for microbial
growth. Cashew gum presented only a weak
activity against Saccharomyces cerevisiae and
no aclivily was observed against all other
microorganisms tested. The possibility that
rcmoval of anacardic acid present in the raw
gum during purification may explain the
negative results obtained was discussed. When
purified cashew trec gum was used as carbon
soutce, only Listeria monocytogenes,
Saccharomyces cerevisiae and Kluyveromyces
marxienus did not grow after 5 days of
incubalion.

697. TORRES, M. 1999. Characterization
of the leaf anatomy of four specics of fruit
tree: Cashew, mango, Spanish Plum and
puava, ERNSTIA 9(3/4): 155-173

Anatomical studics indicated that leaves
of cashew, mango and spanish plum were
structurally similar although some differences
were noled in thickness and sinuosity of the
epidermal cell walls; stomatal and trichome
density, location and type; thickness of and
numbers of layers forming the leafl blade; the

form of association of the schlerenchyma with
avascular bundles and the arrangement of these
in the midrib and peticle; and the presence of
petiole hypodermis. Guava leaves had a greater
number of characteristics which were different
to the other species.

698. TYMAN, JHP. 2005. Researches on the
technology and bioactive properties of
phenolic lipids: Cashew. frontiers in Narural
Product Chemistry, 1: 107-120 (Bentham
Science Publishers, ISBN 90-77527-04-4.)

Cashew. which contains the principal
component phenols, anacardic acid, cardol, 2-
methyleardol and cardonal, 15 a unique saurce
of materials usciul both lor indusirial
technology. in semi-synthesis and for
biological/ pharmaccutical applications. By
industrial decarboxylation, anacardic acid in
natural cashew sives predominantly cardonal
in the product. Technical cashew nut shell liguid
(CNSL), together with cardol/2- methylcardol
and the cashew kernel, is the valuable desired
main edible commercial product. Anacardic
acid, together with cardol, is best recavered by
cold cutting of raw cashew shells followed by
solvent extraction to afford natural CNSL.
Either from technical or natural CINSL, the
individual component phenols can be separated
by several dilTerent techniques notably by phase
separation. Each separated component phenaol
contains saturated, 8 (/) monoene, 8(Z), 11{Z)-
dicne and 8(Z2), 11{Z). ld-triene conslituents.
Subsidiary chromalographic separation can
give the individual constituents. Technical
CNSL without separation is widely used in the
production of friction dusts for the automobile
industry and in certain polymeric/ surface
coating applications. Cardonal separated from
technical CNSL has uses in semi-synthesis.



699. UMELSH, KB and VISHNUVARDHANA.
2001. Performance of cashew varieties in
eastern dry zone of Karnataka - an economic
analysis. The Cashew 13(3): 12-17 (ARS
(UAS), Chinthamani Campus - 563 125,
Karnataka.).

Cashew being a perennial crop starts
yielding from fourth year onwards, it can be
seen thal, on an average, o establish a cashew
orchard in a hectare it requirs Rs. 15,631/-
during the first three years period. The
mainlenance cosl required over the years varics
between Rs.5640 to Rs. 8555/ha/year. Which
appears reasdnably low compared to other
plantation crops, this should certainly make the
prudent larmers to think ol investing and
expanding cultivation of cashew in maidan area
of dry tracts. The productivity level in Ch-1
varicd from 210 kg to 2273 kg/ha and in U-4, it
varied from nil to 2535 kg/ha over the 18 years
period considered.

700. USIIA, K and PRAKASAM, VR. 2002.
Skin sensitization with cashewnut shell liquid
in Guinea Pig, Cavia porcellus. The Cashew
16(3): 24-27

The sensitization patential of CNSL was
studied using closed patch test in guinca pig,
In the preliminary test conducted using 2%, 5%
and 25% CNSL, it was found 5% CNSL was
the highest concentration that causcd ‘very
slight erythema’ for induction phase and 2%
CNSL was the highest concentration that
produced ‘no erythema® for challenge phase.
The induction phase of the test with 3% CNSL
showed no edema but scored | for erythema.
After 14 days of test phase, test and control
animals were challenged with 2% CKNSL. It
produced no erythema and edema conflirming
thereby that technical grade CNSL was a non-
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sensitizer.

701. USHA, KE., PUSHPALATHA, PB and
NARAYANANKUTTY, C. 1996. Sereening of
cashew seedlings at nursery stage for the
use as dwarfing rootstock. The Cashew
10(1): 9-10

A study was conducted at CRS,
Madakkathara to screen cashew seedlings for
use as dwarf rootstocks. It was revealed that
morphiological and anatomical characters can
be used as criteria for screening semi-dwarf
cashew seedlings.

702. VALIA, RZ and PATIL, VK. 1997.
Growth, physiological parameters and
nutritional status as influenced by soil

salinity in cashew. Journal of Plantation Crops
25(1): 62-67

Seedlings were grown in pats innaturally
saline soil and artificially salinized soils with
conductivities ranging from 1.2 to 20 dS/m for
12 months. A decrcase in growth was obscrved
with increasing salinity, however more
pronounced effects were seen at levels of 14
dS/m and above. As sulinity increased. leafl
chlorophyll a, band total chlorophyll contents,
and transpiration rate decreased. With
increasing salinity, all nutrients (NP K, Ca, Mg,
Zn, I'e, Mn and Cu) except S were depleted in
leaves and roots. A lower uptake of nutrienls
due to high concentration of Na in the soil
solution appcarcd to increase the adverse cffect
of Na on plant growth in saline soils.

703. Valia, RZ and Patil, VK. 1997. Tolerance
of cashewnut and coconul to soil salinity.
Proceedings of (nternational Cashew and
Coconitt Conference, Dar Es Salaam, Tanzania.

Tolerance tests of cashewnut and coconul



to evaluale the performance of seedling in
naturally problematic soil and artificially
salinized soils of Ece ranging from 4 to 20 ds/
m for 12 months under pot culture, Cashewnut
failed to grow at levels of Ece 14 ds/m and
above. It grows well up to Ece at 12ds/m while
coconut grows well up to Ece 20ds/m.Growth
parameters like plant height, spread, number of
leaves, stem diameter, leaf area, root length,
fresh and dry weight of uprooted plants at the
time of termination of experiment (12 months)
decreased with increase in Fce levels.

704. VEERKAR, PD., WADKAR, SS and
BHOSALE, §8. 2006. Constraint analysis of
cashew production in South Konkan region
of Maharashtra. The Cashew 20(3): 11-22

With the evolution of high yielding and
hybrid varieties of cashew, the area and
production of this crop has been increased many
fold in the last two decade. However, cashew
growers in Konkan region facing many
constraints in achieving higher productivity per
unit area. Unavailability of quality planting
material, unawareness of recommended
fertilizer dose and plant protection schedule
were the common constraints. In addition to
this, shortage of labour in production season
and their high wages were the constraint
reported by cashew growers,

705. VELAVAN, C. 2004, Performance of
cashew: a growth rate analysis. The Cashew
18(3): 27-31 (Department of Agricultural
Economics, Tamil Nadu Agricultural
Universily, Tamil Nadu, India.)

Time series data (for the years 1980-
2000) on cashew area, production, exports and
imports in India are analysed. It is revealed
that cashew nut production has increased from
1.8 lakh tonnes in 1980-81 to 5.2 lakh tonnes
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in 1999-2000. The annual growth rate of
cashew nut production was 4.94%. The
production growth rate was lower in the post-
liberalization period (1991/92-1999/2000)
than that in the pre-liberalization period (1980/
81-1990/91). However, the area growth rate
increased in the post-liberalization period.
Cashew exports from India increased from 26
257 MT in 1980-81 10 47 MT in 1998-99. The
exporl growth rate was 6.31% and the import
erowth rate was 20.89% per year. This shows
that India is highly dependent on imporls to
meet its demand. Constraints in the production,
export and marketing of cashew nut in India
are outlined.

706. VENKATESWARLU, D., MURTHY,
KVMEK and REDDY, MLN, 2003, Effect of
anthracnose disease of the cashew seedlings
on graft success in cashew nurseries. 7The
Cashew 17(2): 22-24

The diseased cashew seedlings used as
rootstocks significantly reduced the numbers
of successful gralts as compared to control. A
progressive decline in the number of successful
gralls was observed with Lhe increase in the
discase severity of rootstocks. The grafts
registered a significant decrease in the
elongation of graft and mean leaf area over
control as a consequence of diseased rootstock
irrespective of the extent of disease severily.

707. VENKATESWARLU, D., MURTHY,
KVMEK and REDDY, MLN. 2004. Isolation
and identification of Colletotrichum
gloecosporioides from cashew seedlings in

nurseries. The Cashew 18(1): 36-40

The casual agent of anthracnose discase
was isolated from affected cashew seedlings

and then identitfied as Colletotrichum



gloeosporioides. Pathogenicity tests indilferent
plant species showed that cashew was most
susceptible to the discase, followed by mango,
citrus , annona and pomegranate. All weeds
tested were susceplible lo the disease.
Symptoms associated with anthracnose of
cashew seedlings are discribed.

708. VENKATTAKUMAR, R., SREEKANTIL,
PD and MURALIKRISHNA, H. 2004.
Analysis of state-wise availability of cashew
grafts. The Cashew 18(4): 9-17

National Research Centre for Cashew,
Puttur has been posting the information about
the availability of cashew planting material in
various approved cashew nurseries in its
website for the benefit of Farmers all over the
country. An attempt has been made to analyse
such information pertaining to three planting
seasons (2001-02 to 2003-04) to arrive at
meaningful econclusions and suggesl
implications for the researchers and policy
makers. The number of nurseries responded
from West Coast states was more than those
from East Coast and moreprivate nurseries
responded than govt. nurseries. The quantity
of cashew grafts multiplied in nurseries of East
Coast region was less than those from West
Coast. The Perfarmance of non-recommended
varieties for the respective states should be
studied in view of benefit of the stakeholders
because Lhese varieties are being multiplied in
larger number by nurseries in states where these
varielies are nol recommended,

709. VENKATTAKUMAR, R., RAVIPRASAD,
TN and NAYAK, MG. 2005. Perception of
cashew demonstration farmers towards
recommended soil and water conservation
and plant protection measures in cashew -

an analysis. Journal of Plantation Craps 33
(2): 135-137 (National Research Centre for
Cashew, Puttur - 574 202, DK. Karnataka.)

A study was laken up Lo assess the
perceplion of farmers towards the recommended
soil and water conservation and plant protection
measures in cashew cultivation to workout the
strategies for further popularization. The study
was conducted with 50 randomly selected
demonstration farmers, who had already
adopled these technologies. The respondents
were classified in to three categorics based on
their perception towards recommended soil and
water conservation and plant protection
measures. [t was found that most of the
respondents had average to more favourable
perception towards recommended soil and
water conservation and plant protection
measures. Since the farmers had adopted and
were convinced about the soil and water
conservation measures viz., terracing and
opening of catch pits, and plant protection
measures against TMB, they had favourable
perception about these technologies.

710. VENKATTAKUMAR, R. 20006. Socio-
economic impact of cashew cultivation in

Kannur dist. of Kerala. Journal of Plantation
Crops 34(3): 709-714

Adoption gap among the farmers
cultivating cashew of seedling origin was more
than that of the farmers having cashew gardens
of graft origin. The cost of cultivation incurred
by the farmers having cashew gardens of
seedling origin was just half that of the farmers
having cashew gardens of graft origin.
However, the cashew yield oblained by the
former group of farmers was double than the
later group. The sharc of cashew arca possessed



by both types of farmers was more than half of
their farm size indicating that cashew
cultivation had a definite impact on the socio-
economic aspects of these cashew growers.

711. VENKATTAKUMAR, R and BHAT, PS.
2003. Technical advice - a tool for effective
transfer of cashew technology. The Cashew
17(3): 26-31

NRC [or Cashew, Pullur is providing
technical advice, related to the problems,
enquiries and doubts raised on various cashew
cultivation aspcets by the clients either through
letters or E-mail. An attempt has been made to
analysc these enquirics with the lollowing
objectives. 1. To anayse the enquiries on cashew
production technology from various clientele
groups towards technical advice. 2. To prepare
readymade literature to be used for technical
advice. based on the analysis. Based on the
results the action taken were discussed in this
paper.

712, VENKATTAKUMAR, R., BHAT, PS
and YADUKUMAR, N. 2004,
campaigns in field training of cashew

Thematic

growvers- an analysis. The Cashew 18(1): 14-
19

In this study, most ol the respondents
were young, had primary to middle school level
ol education and had less than 15 years of
farming experience. In spite of their age, low
level of education and minimum experience in
farming, the inlensive training using lilerature,
exhibition, lecture-com - discussian and fizld
demonstration brought considerable impact in
increasing the knowledge level of the
respondents on soil and water conservation
measures and plant prolection aspects in cashew
cultivation. However, the impact of these
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programmes, in terms of adoption of the
technologies on SWC and PP measurces by the
farmers and impact on increasing the vield have
to he studied.

713, VENKATTAKUMAR, R., BHAT, PS .,
YADUKUMAR and BIIAT, MG. 2003.
Cashew production technology. p. 36.
National Research Centre for Cashew, Puttur,
DK, Karnataka.

In this technical bulletin, the technologics
[or increasing the production and productivity
of cashew are detailed based on the results
which are generated in various Rescarch
Institutes including NRCC and AICRF on
Cashew Centres. Some of the technologies
which are profitable and are being practiced by
the farmers are also included in this technical
bulletin.

714, VIEGAS, RA., MELO, ARB de and
SILVEIRA, TAG. 1999, Nitrate reductase
activity and proline accumulation in cashew
in response to NaCl salt shock. Revista
Brasileira De Uisiologia Vegetal 11(1):21-28

Twenty five day-old cashew clone CCP-
1001 seedlings were grown in a nutrient
solution with or without addition of 100mM
NaCl. After 8 days of treatment the plants
exhibited a decrease in shoot mass and an
increase in the root to shoot ratio. The
transpiration rate decreased 50% after the first
day of salinity treatment started. Leal NO,
content was only reduced after 8 days of NaCl
treatment, whereas the in vive leal nitrate
reductase activity decreased two fold after one
day of sull treatment. On the other hand, the in
vitro leaf NR activity was not changed in salt
treated plants. Moreover, the direct elfects of
NaCl and Na,50, salts added to the enzyme



reaction medium were not significant on the NR
aclivily. The young cashew plants exhibited
progressive increases both in proline and leaf
free amino acid concentrations during the salt
treatment. Leal soluble protein content was
higher in salt treated plants. These results
suggested that the NaCll effect an in vive NR
activity is to a large extent an osmaotic offect,
rather than ionic toxicity, and support the
hypothesis that a decrease in Lranspiration rate
resulting in a reduction in NQ, flux from roots
to leaves is responsible for leaf NR activity
decreasing, particularly at the beginning of
salinity treatment, Cashew seedlings exhibited
an efficient protective mechanism of osmotic
adjustment through accumulation of free
nitrogenous compounds in the leaves,

715,
2002,
cashew leaf by exogenous nitrate. Brazilian
Journal of Plant Physiolagy 14(1): 39-44
(Universidade Federal da Paraiba, Campus
VII,CP 64, Brazil.)

VIEGAS, RA and SILVEIRA, JAG.
Activation of nitraie reduciase of

Nitrate reductase plays a central role in
plant primaty metabaolism and exhibits complex
regulation mechanisms for its catalylic aclivily.
There is controversy in the literatlure concerning
the possible direct effect of NO, on the
stimulation of NR activity. The influcnce of
NQ, on the NR activity in the leaves of 30 day
old cashew scedlings was cxamined. Addition
of NO, to the reaction mixture containing leaf
enzymatic extract resulted in a remarkable
increase in NR activity. A trace amount (3mole/
litre) of NO, was required to achieve [ull NR
activity. The in vitro NR activity showed a
steady time - dependent increase when
incubated in the presence of NO, + NO, only.
In contrast, in vitro NR activity was practically
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absentin a ['\"O'l [ree reaction medium, even in
the presence of a saturating NQ), concentration.
No oxidation of NO, to NO, was detected
during the cxperi ment, _

716. VIEGAS, RA. 1999, Ammonia
assimilation and proline accumulation in
voung cashew plants during long term
exposure to NaCl-salinity. Revista Brasileira
De Fisiologia Vegeral 11{3): 153-159

Thirty five day-old cashew seedlings
were cultured with 0, 50 or 100 mol NaCl /m’
in the nutrient solution for 30 days. Shoot dry
weight was 23 and 52% lower in plants
grawing with 50 and 100 mol NaCl /m?,
respectively, whereas rool dry weight was
only reduced in the highest level of NaCl
camparcd with the control. Leat and root nitrate
reductase activity was about 70% lower in
both salinity treatments compared with the
conirol. The Lotal free amino acid, [ree proline
and ammonium concentrations increased in the
leaf whereas in the root they changed little in
response Lo salinity.

717. VIEIRA, LL., OLIVEIRA, VH de and
SILVA, FI? da. 2005. Types ol (lowers and
fruitification of irrigated dwarfl cashew
clones, Revista Ciencia Agronomica 36(3):
358- 363

A study was conducted during 2003-04
in Paraipaba county, Brazil to evaluate the
influence of the panicle position on the flower
type and yield of 2 dwarf cashew apple clones,
t.e. CCP 09 and EMBRAPA 51, grown under
itrigated system, Three plants under cach
cashew clones were sampled. Sixteen panicles
from cach plant were used in order to cstablish
the number of staminate, complete, and

anomalous Howers, following the north, south,



east and west direction. Up on opening of the

flowers, data were taken from each
inflorescence, in the morning from 9.00 to
11.00h. The results led to the conclusion that
the clones did not differ regarding the number
of mature cashew apples. ‘The panicle average
lifetime was not influenced by its position in
the plant. The ratios complete to staminate
flowers and young cashew apple to complete

Mowers were genotype- dependent.

718. VINITHA, CARDQZA. 1999.
Controlling contamination in cashew. Planr
Tissue Culture & Biotechnology:Emerging
Trends p. 156-159 (Proceedings of the
symposium held at Hyderabad in 1997.)

Conlamination, a major problem in in
vitro cultures of cashew was effectively
controlled by agitating the explants with (.1%
bavistin on a rotary shaker for 1 hr followed by
0.1% mercuric chloride -sodium lauryl sulphate
solution for 15 minutes. During the rainy season
when humidity was high, contamination was
high, whereas in summer and winter very little
contamination was observed, Seedlings
obtained by germinating seeds in vitro without
the pericarp showed very little contamination
as compared to seedlings germinated with the
pericarp intact.

719. VINITHA, CARDOZA. 2000. Direct
somatic embryogenesis from immature
zygotic embryos in cashew, Phytomorphelogy
50(2): 201-204

Somatic embryos were produccd directly
from the radicle end of immature zygolic
embryos in cashew cultured on MS basal
medium with 2% sucrose and 2.02/uM
picloram. The auxin 2,4-D (2.26-22.62/uM)
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and high concentrations of picloram induced
only callusing. Callus and somatic embryos
were induced only when the zygotic embryos
were cultured along with the nucellar tissue.

720. VISHNUVARDHANA., LINGAIAH,
[IB., KIIAN, MM and THIRUMALARAIJUI,
GT. 2004. Economics of production of cashew
grafts in different propagation structures
under eastern dry zone of Karnataka. The
Cashew 18(4): 39-44 (AICRP on Cashew, CRS,
Chintamani, India, )

The economics of the propagation of
cashew grafts in a mist chamber, naturally
ventilated greenhouse, low tunnel or shade net
was studied in Chintamani, Karnataka, India,
during the summer, monscon and winter
seasons of 1898-2001. The initial investment
for the establishment of the propagation
structure (100 m?) reached 8300 rupees for the
shade net, 300 000 rupees for the mist chamber,
36 400 for naturally ventilated greenhouse, and
21 000 lor the low twnnel. The total costs of
production for one yecar reached 121 500, 84
300, 80 000 and 77 750 rupees under mist
chamber, ventilated greenhouse, low tunnel and
shade net conditions. The highest net profit was
obtained with propagation in low tunncls (59
200/m?), followed by propagation in a naturally
ventilated greenhouse (42 900 rupees/m?), mist
chamber (21 300 rupees/m”) and shade net (12
250 rupees/m?).

721. VISHNUVARDHANA. and THIRU-
MALARAJU, GT. 2002. Influence of different
levels of Nitrogen, Phosphorous and
potassium on growth and yield of cashew
under eastern dry zone of Karnataka, The
Cashew 16(2): 39-42 (Agricultural Research

Station, UAS. Chintamani-563125.)




Different levels of NPK did not
significantly influence the plant height. But the
same was significanlly influenced by PK
interaction. The maximum plant height was
recorded in trees receiving 250g of P and no K
followed by 250g of P and 125g of K (492 m)
when compared to control. However. the
cummulalive yield of nine harvests was found
to be influenced significantly by the levels of
NPK and PK interactions, Among N levels,
yield was highest in N2 (26.83Kg/tree)
followed by N1(23.85 Kg/tree) and NO
(20.81Kg/tree) with each of these levels
differing significantly at P =0.05,

722. WADKAR,SS., TALATHI, JM and
TORANEL, SR. 2005. Performance of cashew
exports from India. Agricultural Marketing.
48(1): 24-27 (Department of Agril. Economics,
D Sawant Konkan Krishi
Vidyapeeth, Dapoli, India.)

Balagsaheb

The export performance of cashews from
India is analysed using time series data from
1980-81
production, world and domestic prices, and

onwurds on cashew exports,

domestic consumption. It is revealed that the
quantity of cashew kernels exported by India
arew by 6.08%. This positive growth rate was
due to increased domestic production and
increased demand for cashew kerncls in the
inlernational market. The simple growth ratcs
were 1160.60 mtand 4140.94 mt for the periods
1980-90 and 1990-2000, respectively.

723. WIIETUNGE, PMAPK., SAMITA, S and
AHANGAMA, D. 2003. Incidence and
severity of cashew pest (Helopeltis antonii
Sign.) damage and the effect of flushing stage
on severity during fruiting season. Tropical

Agricultural Research. 15: 331-334
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(Postgraduate Institute of Agriculture,
University of Peradeniya, Peradeniya. 5ri
Lanka).

The incidence and severity of H. antonii
damage on cashew and the effect of flushing
stage on the oecurrence of the pest were studied
in a field experiment conducted in Sri Lanka
from 2000-03. The lincar logistic model gave
the best lit for the progress ol the damage
(G2=2.38, P=0.6662). Kendall's correlation
coefficients for severity against time and
severity against flushing stage were 0.46
(P<0.0001) and 0.42 (P<0.0001), respectively.
Significant correlation between infection
severity and time indicates that the severity of
the damage has progressed steadily through the
season. Significant correlation between severity
and the flushing stage of the crop indicates that
the progress of the scverity corresponds to the
pragress of the flushes.

724, WHETUNGE, PMAPK., AHANGAMA,
D and RANAWEERA, B. 2003. Biology of the
cashew pest Ielopeltis antonii Sign. and it’s
predators. Tropical Agriculiural Research, 135:
188- 198 (Postgraduate Institute of Agriculture,
University of Peradeniya, Peradeniya, Sri
Lanka).

The biology of H. antonii infecting
cashew was studied under laboratory and
field conditions in Sri l.anka during
November 2000 ta April 2003. Morphametric
studies indicated 5 nymphal instars in the
development of H. antfenii. The mean duration
of the developmental period of males and
females were 26.9 and 28.2 days, respectively.
T'emales predominate in the natural populativn
with a sex ratio of 1:0.46. The mean duration
of mating was | h and 15 minutes and resulted
in a fecundity of 15-42 cggs with an oviposition



period of 6 days under 31 degrees +ar-2 degrees
C and 75+0r-5%RH. A mecan prc-oviposition
period of 5 days was recorded. While [irst Lo
third instar nymphs were active and observed
on young shoots and inflorescence, the older
instars were not active and were concentrated
in alder tissues of the trees. The red ant
Qecophylla smaragding and the praying manlis
were observed ta prey on M. antonii in the field.

725, YADUKUMAR, N. 2004. Organic
manuring in cashew. The Cashew 18(4): 29-
38 (National Research Centre for Cashew,
Puttur - 574 202, DK, Karnataka, India).

The current status of nuolrient
management in cashew in India is discussed.
The preparation of compost and vermicompaost
from cashew biomass (including leaf litter) is
described. Future strategies for nutrient

management in cashew are presented.

726. YADUKUMAR, N. 2007. Quality
standards of planting materials and organic
farming in cashew. In: 6th Narional Seminar -
Indian Cashew in the Next Decade - Challenges
and Opportunities., 18-19 May, 2007, Raipur.
Sowvenir p. 25-34.

Selection of suitable cashew grafts is
most important in producing cashew
organically. The quality standards of producing
grafts of different high yielding varictics have
been documented at National Research Centre
for Cashew in order to achicve high yield in
cashew. The details of producing quality
planting materials are discussed in this paper.

727. YADUKUMAR, N and BALASIMHA,
D. 2006. Effects of drip irrigation and
fertilizer levels on photasynthesis in cashew.
Indian Journal of Horticulture 63(3): 310-315

Five irrigation levels (0,20,40,60,80 L/
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tree onee in 4 days rom December to March)
in main plot and 4 levels of NPK fertilizers in
sub-plots were imposed on to cashew in
experiments conducted during 1996/97 and
1997/98 in Karnataka, India. Microclimate,
photosynthesis and leaf water potential were
determined in fully matured leaves at 7 and 8
years after planting in December and March.
Soil moisture at 5 depths (0-25, 26-50, 51-75,
76-100, 101-125 cm) was also determined.
Irrigation did not affect microclimale and
photosynthesis in December mainly due to
presence of moisture within available range and
deeper depths in control plot also. Transpiration,
photosynthesis and stomatal conduetance were
significantly higher in irrigated and fertilizer
treated trees than inunirrigated trees receiving
no fertilizers in March. The reduced levels of
hotosynthetic parameters in unirrigated trecs
were associated with higher air/leaf temperature
and lower relative humidity during March. In
March, moisture stress below the lower level
of available moisture was observed in control
plot receiving no irrigation.

T28. YADUKUMAR, N and RETANI, R. 2004.
Evaluation of soil and water conservation
techniyues coupled with manuring in cashew
grown under medium slope. Journal of
Plantation Crops 32 (supl) : 190-195
{Proceedings of PLACROSYM - XVL.)

With aim to develop suitable soil and
water conservation techniques to boost cashew
yield a field experiment was laid out in 2000
and continued up o 2004 at NRCC, Pultur on
ten years old cashew grafts of VRI-1 variety.
Main plat treatments consisted af 1. terrace with
catch pit, 2. terrace with crescent bund, 3.
staggered trenches between trees and 4. control
plot. Sub plot treatments consisted of a)




recommended doses of fertilizers, b)
recommended doses of fertilizers + 10 kg
poultry manure and ¢) application of only 20
kg poultry manure / tree/year. It was found that
the terrace with crescent bund treatment has
increased the soil moisture significantly (14.5%
dry basis compared to 11.2% in control),
reduced the peak run off (4.6 1/s/ha compared
to 5.1 I/s/ha in control and soil loss (0.77 t/ha/
year compared to 1.54 t/ha/year in control plot)
and resulted an increase in the cashew yield
(732kg/ha compared to497.2 kg/ha in control).
Hence the available water during monsoon
scason can be efficiantly harvested and used
for higher yields using proper soil and water
conservation techniques like terrace with
crescent bund treatment coupled with the
application of 20 kg poultry manure. Cost
involved per tree for this structure is Rs. 30 at
the present rates of wages under Dakshina
Kannada conditions.

729. YADUKUMAR, N., SWAMY, KRM and
RAQ, EVVB. 2003. Projection on economics
of estahlishment and maintenance of cashew
plantations under different plant densities.
The Cashew 17(3): 6-16

Unit cost of establishment and
maintenance of cashew plantations has been
worked out for different plant densities. It
was observed that unit cost of establishment
and maintenance for the first 10 vears was
high in high density planting system. It was
also observed that net income expected from
high density planting is 130 to 150% more than
normal plant density. This paper deals with
labour cost, material cost, expected yield, gross
income, nel income and economic analysis Lo
sec the [easibility of the project Lo take up
cashew cultivation under different plant density
situations for 10 years in 1 ha. area. The
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information presented in this paper will be
useful for financing institutions such as
NABARD.

730. YADUKUMAR, N and NAYAK, MG.
2006. Recent techniques and strategies for
improvement of senile cashew plantations.
The Cashew 20(1): 20-26

In India, over sixty percent of the planted
arca is covered under senile plantations with
age of the crop exceeding 20 years which
contributes only 30% of the tolal yield in the
country. The ways and means of improving the
production and productivity levels of the
exisling senile cashew plantations raised with
seedling progenies are discussed. Some of the
techniques discussed are: 1. Soil and water
conservation measures 2. application of
manures and fertilizers 3.Vonsolidation of
plantations by gap filling 4. Rejuvenation of
old trees hy pruning and 5. Rejuvenation by Top
working.

731. YADUKUMAR, N. 2003. Strategies for
improved produoctivity through efficient
water management. The Cashew 17(3): 21-
25 ( Also published in The Cashew 16(2): 34-
38, 2002).

Under rainfed conditions the low soil
moisture availability during the fruiting season
that normally coincides with the onset of dry
season in cashew growing areas, results in poor
yield. Hence, the factor responsible for high
productivity and the strategies required for
getting increased yield in cashew through
efficient water management practices such as
soil and water conservation, supplementary
irrigation etc. were discussed in this paper.

732. YADUKUMAR, N and REJANI, R.
2006. Temporal and spatial variation of soil
moisture content and development of a yield



model based on soil moisture content. Jorrral
of Plantation Crops 34(3): 364-367

Anexperiment was laid out during 2000
and continued up Lo 2006 at NRCC, Puttur on
ten years old cashew grafts of VRI - | variety
with an aim to find the relationship between
soil moisture content and cashew yield. Main
plot treatments consisted of (1) terrace with
calch pil, (2) lerrace with crescent bund,
(3) staggered trenches betrween treen and
(4) conitrol plot. Subplot treatments consisted
of a) recommended doses of fertilizers,
b) rccommended doses of fertilizers + 10kg
poultry manure and c) application of only 20kg
poultry manure/tree/year. It was observed that
there was a drastic decline in soil moisture
content (SMC) in all the (reatments during the
critical period. The SMC was in the lower limit
or below the lower limit of available soil
moisture range during l'eb. itsell in the control
plot. The crescent bund with terrace treatment
has conserved the soil moisture significantly
and resulled in maximum cashew yield than
other treatments. Maximum maoisture cantent
and yield was recorded in the year 2006
compared to previous vears in all the treatments,
A positive correlation (r2 = 0.925) belween soil
moisture content and nut yield shows that
proper soil and waler conservation measures or
irrigation is essential to reduce the soil moisture
stress and (o increase the nut yield.

733. YADUKUMAR. N., RAO, EVVEB and
MOHAN, E. 2001. High densily planting of
cashew. Trapical Agriculture (TRINTDATY)
78(1): 19-28 (NRC for Cashew, Pullur-374202,
DK, Karnataka.).

A density trial of cashew was carried out
at the NRCC, Shanthigodu, India, during 1982-
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94 with the objectives of studying growth
behaviour, root distribution, photosynthesis,
weed biomass, dry branch accumulation and
yield under the varying densitics. Densitics
adopted were 136 trees,278 trees, 625
trees, L1 trees and 2500 trees/ha. The densily
was reduced to 50% in the treatment with 111
trecssha. and to 25% in the treatment with 2500
trees/ha. in the seventh year, Yield levels were
maintained in higher density plots by pruning
to 80% light interception. Maintaining a tree
density of 625/ha.(4mx4m)for the first 11 years
and diagonal thinning thereafter to reduce the
population to 30% resulted maximum yield,

734. YADUKUMAR, N. 2007. Development
of suitable cashew based cropping systems -
Inter and mixed cropping with cashew.
National Seminar on Research, Development
and Marketing of Cashew, 20-21st Nov. 2007,
Goa. Souwvenir and Extended Sunmmaries. p. 62,
(National Rescarch Centre for Cashew, Puttur,
D.K., Karnataka)

Cashew is cultivated mostly on hilly
slopes in the west coasl. Here the climate 18
warm and humid with temperalure ranging [rom
22°C (o 38°C, relative humidily 75 to 83% and
mean annual rainfall of about 3500 mm. The.
soils are mainly lateritic or gravely in hilly tracts
and porous with mostly acidic reaction. Because
of undulating topography soil erosion is a major
problem in exposed areas. Intercropping was
not viable proposition carlicr as cashew itsclf
was grown on soils with low water availability
and fertility. With the establishment of laree
plantations and adoption of systematic package
of practices, intereropping is practiced to obtain
returns during the initial years of cultivation.
Once cashew canopy becomes dense,

intercropping (legumes and millets) is



discontinued. Mixed cropping with other trees
is not widely practiced although there are some
reports of casuarina being planted along with
cashew in Andhra Pradesh and Orissa. In order
to utilize interspace and to check soil erosion
during initial stages of cashew, this study is
taken up with the objective of cvaluating
different annuals, biennials and perennials as
inter and mixed craps. While soil erosion could
be checked using cover crop, sustained
additional income can be obtained by growing
intererops, The crops tested were pigeon pea,
tapioca and sweet potato (food crops). Castor
and sun flower (oil seed crops) and biennial and
perennial intercrops such as pineapple and
guava (fruit crops), and the pulp and fuel wood
perennials like acacia, casuarina and subabul,

735. YADUKUMAR, N, REJANI , R and
NANDAN, SL. 2007. Green manuring for
cashew orchards. National Seminar on
Research, Development and Marketing of
Cashew, 20-21*" Nov, 2007, Goa. Seuvenir and
Extended Summaries. p. 59-60. (National
Research Centre for Cashew, Puttur, D.K.,
Karnataka -574202.)

Cashew (Anacardium Occidentale L) is
generally erown on hillocks, where the top soil
is eraded and the availabilily of both moisture
and nutrients are less. Green manuring with
glyricidia and sesbania in cashew garden
increased the nutricnt content of the soil and
cashew yicld. The dry matter production of
green hiomass obtained from glyricidia,
sesbania, sunhemp and cover crop was 7.63,
5.75,2.25 and 1.63 t/ha/yr. Soil organic carbon
content and nitrogen content increased
significantly in glyricidia plot compared to
other plots. Nutrient concentration in cashew
leaf was highest in plot where glyricidia and

cover crops were grown along with cashew.
Cashew yield was highest in glyricidia plot (845
kg/ha in 2005 and 1048 kg/ha in 2006) and
seshania plot (856 kg/ha in 2005 and 925 kg/
ha in 20006) compared to all other plots. More
increase in dry maltler production of green
biomass and cashew yield over years was
observed in glyricidia plot compared to all other
plots. Hence, in long run, glyricidia as green
manuring crop for cashew is more beneficial.

736. YADUKUMAR, N. 2007. Organic
farming in Cashew. National Seminar on
Research, Development and Marketing of
Cashew, 20-21st Nov. 2007, Goa. Souvenir and
Extended Summaries. p. 36-46 (National
Research Centre for Cashew . Puttur - 574 202,
DK, Karnataka)

In India cashew is one of the major
foreign exchange earning horticulture crops
with net export of 1, 14 lakh tonnes of processed
kernels fetching total earning of 2514.9 erore
rupees annually. India stands first in the export
of cashew kernels in the waorld market (48%).
At National Rescarch Centre for Cashew,
Puttur. Karnataka an attempt has been made to
grow cashew organically and the yield is
compared with cashew grown under inorganic
system. Nutritional trials were conducted with
main aim to understand crop responsc for
organic and inorganic manures and combination
of both and it was observed that application of
recommended doses of fertilizers with10 kg
poultry litter/tree/year with soil and water
conservation resulted in 210 percent(1212 kg/
ha) of control plot (561.4 kg/ha—Without
application of both organic and inorganic
manure). Next highest yield was recarded( 1202
kg/ha) in the case of trees receiving 20 kg
poultry manure only with soil and water



canservation (225 per cent of control plot). In
another trial the treatment of 50 % N in the form
of inorganic fertilizers and remaining 50 %
applied in the form of compost of organically
recyclable cashew biomass (ORCB) available
in cashew garden and biofertilizer Azospirillum
along with compost of OCB gave highest vield
(1. 053 t/ha.) compared to control (0.669 t/ha.)
and application of recommended dose aof
tertilizers in the form of inorganic manure only
(0,951 t/ha.). In order to produce cashew
organically and utilize cashew waste effectively
an alternate technique of producing compost
and vermicompost have been developed. With
this full nutrient requirement of the crop can
he met with 33 kg organically recyclable
cashew biomass compost per tree. In this paper
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alternate manures to substitute inorganic
manures are suggested taking inta cansideration
nutrient concentration in each kind of crganic
manure. Future strategics on organic farming
arc also discussed in this paper

737. LAGADE, PM. 2000. Knowledge and
adoption of recommended crop protection
measures by the cashew prowers in
Sindudurg district, The Cashew 14(4): 22-25

This paper lead to conclude that a large
majority of the respondents had low to medium
adoplion of recommendations pertaining to crop
protection measures in cashew and quite a
considerable number of respondents had not
undertaken any contral measures against pest
and discascs of cashew,
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