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PREFACE

In the light of globalization of agriculture and allied sector and also increased concern for
natural resource conservation, management and utilization, I have the pleasure in presenting the
annual report 2002-2003 of the Institute to the scientilic community, students, policy makers and
tarmers.

[CAR Research Complex with its six regional centres is aunique Institute which encompasses
all the disciplines of agriculture, horlicullure, agricultural engineering, agroforestry, animal and
fishery sciences and social sciences. All the works carried out Tor 365 days by 13 divisions/sections
is little difficult to be projected in a report. However, a sincere effort hag been made to focus some
of the key areas where the institute carried out its research activities during the year 2002-2003.
This was also the year when the institute developed its programme for the tenth five year plan with
athrust on organic agriculture, integrated farming system approach both at the institute level and at
tarmers’ field through technology assessment and refinement progrmume.,

The institute could also contribuite signilicantly to the farming community of the region by
way of releasing 4 rice varieties for mid-altilude ecosystem and also one trmeric variety with 6.8-
7 % curcumin conlent, besides establishing one eco-hatchery for large scale production of fish
fingerlings. The institute also carried out a number of externally funded projects with focus on
benefiting the farming community. TAR programume executed at community/village levels brought
in the much needed visibility of the institute in addition to opening up the dimension of partnership
and participatory research, The Institute also ook up other related programmes on technology
transfer through IVLP project for lechnology backstopping.

In an efforl to develop the human resources from within and outside the institute, scientific,
technical and administrative staff were deputed for advanced training and PhD} students from
within the region were accommodaled in the institute for pursuing the research work in different
areas. The students had affiliation to the regional universilies. The year was significant as the
institute could take a leap towards the need of 21* century research.

1 wish to compliment the members of editorial board for compilingfediting and bringing out
the report in the present form, which 1 am sure would be useful to the readers particularly to have
an insight o the hill area research programmes.

1 also wish 1o record my sincere thanks to Dr. L S. Samra, Depuly Director General (NRM)
and Dr. KR, Solanki, ADG (AF) for their unstinted support and guidance at every step which
undoubtedly help the institute to achieve what have been reported in this report.

(KM BUIARBARUAH)
Director
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1. ExECUTIVE SUM

f T L R S

During the year under report, Rescarch,
Extension and other activities of the Institule were
covered through a total of 260 numbers of
Institutional Projects, 40 numbers of NATP and 9
numbers of Adhoc & ALCRP Projects. Notable
achievements were that of the release of 4 rice
varieties for mid-allitude ecosystem and one
turmeric variety for hill areas.

Several new initiatives were taken up both at

the Institute as well as farmers” field. Some of the
initiatives were:
a. Assessment of the developed lechnology on
Integrated Farming System at farmers’ lield; b,
Establishment of ATIC for effective service to the
farming community; c¢. Round the year Maize
Production Programme; d. HRD Programme on
plant and animal bio-technology; e. prololype
manufacturing of farm implements; . integrated
watershed development programmes; g. Initiation
ol research work on bio-control agents for pestand
disease including [PM on vegetables: h. PCR and
ELISA based animal disease diagnosis programime;
i. Breeding and production of important fish
fingerlings including work on ornamental fishes and
j- Development of multi-lier agro forestry models
elc,

On the specific research on cereal improvement
programme, the Institute carried out two AVT, trials
and ane trial each of IVT, ST, RCET and IURON.
In AVT none of the 18 genotypes tested was better
than the Institute developed variety Bhalum-1,
which was used as local check under upland rice.
However, under IURON trial 3 genolypes were
ohserved to be belter yielder than Bhalum-1.

Similarly, & trials under RCRT-AR, RCRT-LL,
AVT-2-BT, AVT-IEH, IVT-1E and IVT-IM were
conducted under low land rain fed condition and
the hest genotypes were identified [or further trials.
Under high altitude conditions, the Institute released
variety, L.e. NEH Megha Rice-2 continued to be the
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best yiclder, while RCPL-1-17C, another line
pursued by the Institore was found significantly
superior in yield to the earlier Institute released
variety NEH Megha Rice 1. The Institute also
conlinued its programme on screening of
segresating generation under both upland and low
land situation. 5 selected population from F, and
18 from F, under upland were advanced to next
generation, Similacly 52 F, and L0 F, genotypes
were advanced (o next gencrations from low land
trials.

In rice biotechnelogy anther cullure was used
for generating double haploid lines in rice besides
molecular sereening of transgenic rice plants.
Molecular screening was carried out at NRC on
Plant Biotechnology. Five plants with single
insertion and 2 plants with double insertions were
selected for generation advance.

Work on varietal evaluation and testing of both
Institule released rice varieties and established
varieties from other sources were carvied out under
upland and low land situation in all the regional
centres of the Institute. Breeder Seed Production
Programme of the identified varieties was also laken
up. Varietal improvement/development programmes
were supported by suitable agronomical packages,
soil health paramcters, disease and pest control
measures at various centres.

In maize 377 strains ol Kharil Maize and 45
strains of Rabi Maize were evaluated through 17
and 2 trials respectively to identify high yielding
and disease resistant strains for early and extra early
maluring strains. Suitable strains identified through
these trials are indicated in the text, Research was
also conducted to increase maize productivity
through chain crossing and line x tester crossing
method possessing resistant to leaf blight. 38
selected FI progenies were advanced 1o second
cycle of selection. In an effort to popularize the
identified varielics mcluding Babyoorn, Popoorn
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and Sweet Corn maize, a total of 150 Front Line
Demonstrations were carried out at farmers” field
for Vijaya Composit, RCM [-1: 1-2 and 1-3 and
Gujrat Makki 1. Morpho-agronomic characters of
maize germplasm were also recorded. Another
significant step taken was the praduction of maize
round the year. Through maizefsoil interaction/
studies, it was observed Lhat use of higher level of
P resulted in reduced uptake of micronutrients,
while FYM application increased micronutrient
uptake. Similarly liming was observed to have
decreased the uptake of Fe, Mn, Cu and Zn by maize
grain. Through a field study on control of the major
maize pesl, Cob-borer, it was found that spraying
of 1000 ijs of Stefnernema spp./ml could kill larvae
upto 97.7 % within 72 hours of treatment.

In an effort to improve maize production in
Jhum field, 13 maize population lines are being
developed through inter-varietal crosses in Tripura,
besides generation advancement from 2 jhum maize
and 3 composile and hybrid segregating trials.

[n pulses sector, varietal evaluation and
screening of rice bean, moong bean, urd bean,
pigeon pea, chick pea, black gram, green gram and
horse gram were carried out at the Institute
headquarter as well as atits regional centres. Details
on the number and type of varieties including the
variabilily observed in some of the local collections
are given in the text. In addition to the varietal
evaluation programme and development of disease/
pest control measures, the Institute also worked on
the development of transgenic for stem and pod
borer in pigeon pea,

Oilseed research was mainly centered around
sovbean, groundnut and rapeseed mustard. In case
of soybean F, gencration crosses were evaluated
for rust and frog eye leaf spot disease resistant
qualities. In groundnut, JL-24, ICGS-76, TKG-19A,
BaAU 13, GG13 continued to be recognized as
suilable varieties for the region with yield potential
ranging from 20.91 ¢/ha (JL-24)to 31.7 g/ha (BAU
13). It was observed by the Instiute over the vears
that groundnut had very high potentiality for the
region. Inorder 1o promote its cultivation processing
backup for the farmers has now been planned,

Haorticultural research was carried out on fruits,
vegetables, spices, plantation crops and floriculture
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in all the centres. Among fruils, citrus (mandarin
and lemon), peach, pineapple, guava, kinnow, kiwi
and passion Truits were covered through
independent project. For citrus, seedling originated
plants were observed 1o be performing better than
micro-propagated plants. As many as 34 germplasm
of citrus and 19 of indigenous froits were conserved.
Suitable varieties of peach, guava, pinsapple and
other fruits were identified. Maximum numbers of
leaves per plant and stem diameter in khasi
mandarin were recorded in grafted planis. Citrus
(Volka Mariana) rootstock disease [ree planting
material were alse produced through tissue culture.

Germplasm evaluation with simultaneous
atempts on development of suitable varieties was
carried out on most of the vegelables grown locally.
The tomato varieties developed by the Institute
namely Manikhamnu, Manileima and Manithoibi
have been recorded to have given excellent yield
under All India Coordinated Trials (AICRP).

Cole crops like broceoli were also introduced
in the region. Among spices as many as 34 variclics
of ginger and 41 of turmeric were screened and their
germplasm maintained besides undertaking seed
production programme for the Institute released
turmeric variety, Megha Turmeric. Other two spices
crop namely black pepper and large cardamom were
introduced under three and two tier agro forestry
system. Among ormmamental crops, 33 varicties of
gerbera and 49 of gladioli were evaluated for Turther
propagation.

Considering the soil status of the region, soil
scientists initiated works on integrated nutrient
management for different crops. While application
of 60 kg N+ 5t FYM/ha + Azotobacter recoreded
highest grain yield in upland paddy, highest grain
yield in low land paddy was recorded when 60 kg
Néha was applied as 50% basal + 50% at panicle
initiation stage. INM (Integrated Nutrient
Management) practice followed with NPK+ FY M+
Bio fertilizer + lime in maize-mustard cropping
system recorded highest grain yield in both maize
andd mustard. Through another study attempted
towards enhancing soil moisture regime, it was
recorded that organic mulches like pine leaf, rice
straw, jungle grass, mustard stalk ete. could enhance
moisture regime by 16.4 to 20.6 per cenl.
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Farmers of the region are experiencing heavy
agricultural losses in the under story of pine, a
dominant forest species of this region due o its
deleterious effect on crop growth and productivity.
Hence 75% canopy of the natural stand of pine (23
years age) was manipulated for growth of
agricultural crops. [t was observed that perilla,
pigeon pea, sweel polalo and rice bean could be
intercropped successfully with pine besides ginger,
turmeric and colocasia. Ginger gave the yield of
109.44 followed by turmeric 106.67 gfha in
managed stands of pine (pinus kesiva). 3

In a study on integrated agro-aquaculiure
(IAA), a water-harvesting structure was created over
0,90 ha of marshy land 1o establish IAA models o
Increase cropping intensity of the system with lve
components namely i. fishery cum piggery, ii.
fishery cum duckery, iii. fishery cum goatry, iv.
fishery cum poultry and v. fishery cum dairy using
the stocking density of fish fingerlings as 600 ha,
The experiment is in progress.

An inventory of the edible bamboo species of
NEH Region was prepared after surveying 141
market places out of 349 covering 2081 primary
and secondary vendors. According o the survey,
on an average, 1 978.816, 2188.244, 442.031,
432,634, 441,592 and 201.331 ton of bamboo
shoots are harvested annually for consumption and
young shoots of D. hamiltonii are most preferred
followed by D. giganicns, D. sikkimensis, M.
baccifera, D, hookerii and 8, balcoea respectively.
Consumption of fermented shoots was recorded to
be ca. 1,3534.7 ton/yr with a highest annual
consumplion in Arunachal Pradesh, (ca. 872,35 ¢
yr) followed by Manipur (242.92 thyr) and Nagaland
{126.74t/yr). Nutritive values of some of the
commercial edible bamboo species were also
estimated and it was found that young edible
hamboo shoots are rich in macronutrients,
particularly in calcium (1.20-1.86 gf100g),
potassium (.021-.027 g/100g), phosphorus (0.54-
1.03 g/100g) and magnesium {.041-.046 ¢/100g)
and vilamins.

In order to promote the concept of poly houses
low cosl poly houses for terraced beds in hills were
promoted to grow vegetables crops throughout the
year. The poly house was constructed using locally
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available bamboo and covering it with 200 Micron
UV film costing around Rs. 133.25/m?. Capsicum,
Tomato, brinjal, french bean, cabbage, cauliflower,
pea ete were grown on beds while bitter gourd,
bottle gourd and cucumber were taken on risers and
it was found that by growing vegetables in poly
houses, the farmers can generate a subsidiary
income.

In farm machinery sector two short duration
and six long duralion lraining programmes on
manufacturing and use of improved agricultural
implements were organized for the artisans,
blacksmiths and small scale manufacturers of the
region where 135 manulacturers and state
sovernment technicians participated. A total of 39
different types of improved tools and equipments
were produced and sold (o various agencies and
farmers of the region. Two prototypes were taken
for feasibility studies to evaluate its adoption while
3 implements and few horticultural tools were taken
for front line demenstration to the farmers” field.

Six farming systems (FSW1-FSW6) namely
Dairy based larming system, Tree based farming
system, Microwatershed, Agro-pastoral system,
agri-horti-silvi pastoral system and horticulture
based farming system were evaluated, The
sensitivity analysis showed that at Rs, 20,000 initial
investment amount , the Dairy based system will
be financially leasible where IRR, B/C and PBV
are positive. The evaluation revealed that in NEH
region, where household food security is the major
thrust, dairy system can be considered as a
supplementary source of family income rather than
as a commercial farming.

A sub-watershed under Mawpun village
covering an area of 57.17 ha was selected for
integrated development as model project under the
Upper Shipra watershed under Umsning community
development block in Ri-Bhoi distriet of
Meghalaya. While developing micro watershed plan
for this watershed attempls were made [(or
developing common enterprises, such as large walter
bodies for producing fish, plantation crops, forest
crops, pasture development etc for generating
financial resources for community welfare and eco-
development. Local crops varieties were replaced
by high vielding varictics of radish, laipatia, French

Awvraad Repary 2002 -2t

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

bean, maize, tomato, brinjal ete. New lechnigues
of crop cullivation practices were adopted for
AKX relurn,

Experimenl condueted on erganic farming to
study the effect of different organic manures and
methods of placement in French bean cultivar Naga
local {pole typelindicated highest green pod vield
(89.03 g/ha) with application of Libra organic
manure {5tha) in furrows. Furrow and it placement
was [ound better ‘as compared to broadcasting of
arganic manures,

In Fishery sector, a very good achievement was
noted in the collection and documentation of
ornamental fishes of the region besides being
successful in producing fingerlings of major carps
for the farmers.

In animal hushandry research, works on pig,
rabbit, poultry and goat were continued with
suceess. Developed pig and rabbit varieties were
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tested at farmers field. Vanaraja poultry was
assessed under backyard system. All production
programmes were supported by health and
nutritional packages. One of the significant
achievements was that of standardising PCR
technology for faster diagnosis of animal diseases.

Evolved and tested technologies were taken to
the farming community through both Institwte based
project and [VLE 800 farm families were covered
under IWLE ATIC was uscd to disseminale
information and assist in qualily seed supply.

Besides above, a number of NATP and other
externally funded projects were implemented with
tremendous success. Interface meeting with various
slate governments were arranged to identify
researchable issues as well as to apprise the
development departments on evolved technologies
for adoption.

Anniied Repore 2002 <2003
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2. INTRODUCTION _

ICAR Research Complex for NEH Region, a
premier Institwte in the field of agriculture and allied
sector research, development and extension in the
tribal and backward areas has completed 27 years
of its services not only to the (ribal farmers bul also
1o the development departments, NGOs and other
stake holder. The Institute was setup in 1975 at
Shillong, under the aegis of ICAR, a premier
aulonomons body For the agricultural and allied
sector research in the entire country.

ICAR Complex encompasses all important
disciplines of agriculture and allied sciences like
crop science, horticulture, animal science, farming
systems research, agrofurestry, fishery science and
agriculture engineering for the overall development
of the farmers. The Complex has one centre each
in every hill state of the NEH Region located at
Lembucherra (Tripura), Kolasib (Mizoram), Imphial
(Manipur), Basar {Arunachal Pradesh) and Tadong
(Sikkim) with its headquarter al Umiam
(Meghalaya). One KV is also attached to every
centre to disseminate the technology generated
through research undertaken by the Complex.

The main complex at Umiam is about 22
kilometer from the capital town Shillong and
situated just 2 kilometers away from the famous
Umiam dyke at Guwahati-Shillong highway. Total
area at Umiam Complex is about 101 ha with a mild

Thrust Areas

to steep slope and [at valleys. Al present, the arca
under culiivation is around 70 ha. Research work
on 15 various disciplines is carried out which
include Plant Breeding, Agronamy, Soil Science,
Plant Pathology, Entomology, Agroforestry,
Agricultural Economics and Statistics, Agricultural
Engineering, Agricultural Exlension, Horticulture,
Animal Health, Veterinary Parasitology, Animal
Nutrition, Animal Production and Fisheries.

Budget

The budget for the year 2002-2003 is as under
(Rs in lakhs)

Budget Alloted  Expenditure
Plan S00.00 493.36
Non-Plan 1341.00 133644

Human Resource

The staff position during the period under report
wis as under:

Category Sanctioned Filled Vacant
Scientific 192 127 65
Technical 279 237 42
Administrative 133 120 13
Supporling 122 %2 -

To evalve sustainable integrated Farming systems for the hills to replace Jhum for increased

productivity.

Resloration of degraded/jhum fallow lands through tree based farming.

Development of feed and fodders resources including locally available fodders for livestock.
Improvement of Citrus plantation o rejuvenate the eitrus industry.

To increase the overall productivity of different erops through research in cereals, puhe‘;
ailseeds, horticuliural, fisheries and other economical crops.

Animal health coverage and improvement of livestock production system.
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Mandate

To undertake the basic and applied research for delivering technologies based on sustainable
farming system for different agroclimatic and socio-economic condition |

Toimprove the productivity of the crops, livestock and fishery.

To act as repository of information on natural resources, different farming and land use systems,
To impart training in research methodology and use and application of improved technologies

for enhancing agricultural productivity,

To collaborate with the State Department lor agricultural development in the region and testing
and promotion of improved farming and land use technologies.
+ Tocollaborate with National and International agencies.

To provide consultancy.,

Library
Nature of Journal Available
Books and Reports 17,055
Back Issues 11,016

Foreign Journals 67
Indian Journal L}
Hindi Bools 1867

Computer facilities

The Institute has a rich computer database of
library resources, Il also provides compulerised
dalabase on Environmental Degradation as well as
meterological data. A website has been developed
depicting update staff position and important
information/publication. Every division and section
has been equipped with computer as per their
requirements.

Linkages

The institule is regularly providing advisory
services to the department of agriculiure and other
allied sectors. Biennial interface meetings are held
al the institute to discuss various problems of
agriculture and related matters Tor research and
development with Department of Agriculture,
Government of Meghalaya and scientists of various
disciplines. The information generated through
research is passed on to the farmers through line
departments, off farm research, Kissan Mela, fron
line demonstration of the technologies etc.
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IMPORTANT EVENTS

Kisan Samman Week

Kisan Samman Week was celebrated on the
occasion of Birth Centenary of Late Ch. Charan
Singh, Ex-Prime Minister of India w.ef [§ - 23
December 2002 al ICAR Research Complex,
Umiam, Meghalaya, This programme was
inaugurated by the Hon'ble Union Minister of State
for Agriculture, Govt. of India, Shri Hukum Deo
Narayan Yaday on the 18" of December 2002, More
than 1000 furmers attended this programme. During
the week many aclivities related to agriculiure,
horticulture and livestock were organised. Film
show was organised on upland rice cultivation
praclices, rabbit rearing, mushroom procuction and

Hon’ble Union Minister of State for Agriculture,
Shri Hukum Deo Narayan Yadav at Kissan
Samman Week
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soil conservation o train the farmers in such aspects.
A Kisan Quiz’ for DD, Shillong was also organised
and prizes were distributed, The Kisan Diwas was
also celebrated at the regional centres of the
Institute.

Secretary, DARE and DG, ICAR visits ICAR
Complex

D, Panjab Singh, Secretary, DARE, Govt. of
India and Director General, Indian Council of
Agricultural Research, New Delhi visited ICAR
Research Complex for NEH Region, Umiam to
review the progress in agriculture and development
in the north-castern region. Honhle Minister for
Agriculture, Govt. of Meghalaya also attended the
meeling as Chief Guest. A number of digmtaries
including DDGs from ICAR headquarters, ¥ Cs of
different Universities and top Officials including
Directors of various State Gove. Departments from
entire region taok part in the deliberations.

i

Dr. Panjab Singh, Secretary, DARE, and DG,
ICAR, New Delhi addressing the delegates

His Excellency, the Governor of Nagaland visits
ICAR, Nagaland Centre

His Excellency, the Governor of Nagaland, Shri
Shyamal Datta visited Nagaland Centre ol ICAR

Complex and NRC Mithun on 2™ Nov, 2002, His
TN p—

= Tu
l &

His Excellency, the Governor of Nag‘aland, Shri
Shyamal Datta on his visit to Nagaland Centre

=2
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views on the ¥isit as recorded in the visitor’'s book
are reproduced as “thanks 1o ICAR authorities for
making my day today. What a lovely surroundings
50 being professionally managed and run. ICAR
has to emerge more robust, bold and pro-active in
turning the economy of Nagaland into a thriving
one. It can do it and that should be its goal and
malivation™.

His Excelleney, the Governor of Tripura visits
ICAR ,Centre Tripura

His Excellency, the Governor of Tripura, Lt
General (Retd,) Shri KM Seth visited Tripura
centre of ICAR Complex Tor NEH Region on 21
Nov. 2002, Many State Govt, Officials were also
present on the oceasion. Dr. K. M. Bujarbaruah,
the Director of ICAR Complex welcomed the Chief
guest and appraised him of the research activities
aoing on al the centre,

(F AGMIDCTURAL
mﬂmm@sm tH

Dr. K. M. Bujarbaruah welceming His
Excellency, the Governor of Tripura, Li.
General (Retd.) Shri K.M. Seth

National Symposium

The XXI conference of TAVMI and National
Sympeosinm on Prospects and challenges for better
livestock and pouliry health management
employing conventional and molecular approaches
was inaugurated by His Excellency, the Governor
of Meghalava, Shri M.M. JTacob on 7" February,
2003 at ICAR Complex, Umiam.

Annuel Report 202 - 2003
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His Excellency, the Governor of Meghalaya, Shri
MLM. Jacob inaugurating the National Symposium,

Training Programme on Plasticulture

A five days training programme on “Plasticulture
Interventions for horticulture and agriculture
development in Meghalaya™ was organised by the
division of Agricultural Engineering of 1CAR
Complex at Shillong, The programme was
iaugurated by Sri W.MLS. Pariat, TAS, Principal
Secretary of Agriculture, Gove, of Meghalaya on
29" April, 2002,

Distribution of inputs to farmers

Under Jai Vigyan Project on Household Food
and Nutritional Security fee inputs were distributed
Lo farmers with a view to uplift the economic
condition of poor farmers. They were provided
improved pig husbandry practices and input service
like feed. medicine and quality pigs.

stribution of inputs to farmers
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Quinquenniel Review Team Visits the Complex

QRT Team comprises of 5 eminent scientists
visited the Complex under the Chairmanship of Dr,

. N, Borthakur, Ex-YC, AAU and the founder

Director of ICAR Complex for NEH Region. The
other members of the team were Dr. Ram Babu,
Dr. A Singh, Dr. A B, Sarkar, Dr. KK Jindal and
Dr. Y.P. Sharma, Joint Director (Hgirs), [CAR
Complex, Umiam as member Secretary, The team
reviewed the progress of the work done wef 1994-
93 1o 1999-2000,

. - AR
Dr. D. N. Borthakur, Chairman QRT addressing
the meeting

DDG (NRM) visits ICAR Complex

D 1. S, Samra, Deputy Director General
(NRM), ICAR, New Delhi visited the Institute on
26th June, 2002 o review the rescarch activities of
the Complex. He visited dilferent watersheds
developed by the Complex at various places
including Mawpun and Umroi of Ribhoi district.
He also ok a round to different divisions and
discussed at length regarding the ongoing projects.

Dr. J. 5. 8amra, DDG (NRM) visiting horticulture
farm at ICAR Complex

Annnal Keporr 2002 - 2003
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WEATHER

MEGHALAYA
ELK. Satapathy

Umiam is located at about 1010m height above
msl between 91" 55" E longitude and 23" 40°N
Jatitude in state of Meghalaya. The trend of different
weather parameters e.g. Air temperature, Soil
temperature, Relative humidity, Wind direction,
Wind speed, Evaporation, Rainfall, Bright Sunshine
Hour ete. recorded daily at 0622 hr, 0830 hr and
1322 hr during year 2002 ave a3 follows;

Air Temperature

The mean monthly maximum temperalure
varied from 19.3"C in the month of January to
27.4°C in the month of September (Fig 1). August
was Lhe hattest than the other months. In this month
temnperature remains in between 23.6 to 30.4°C.
Maximum temperature recorded for a single day
was highest (30.6°C) on 21* May and lowest
{15.4°C) on 29" January. The temperature gradually

RESEARCH ACHIEVEMENTS

inereased from January to Seplember (except April)
than starts declining 1ill December, Mean monthly
minimum temperatures recorded are varied from
3.4%C in the month af January to 20.5"C in the month
of July. Mean monthly minimum temperalure starts
rising from January 1ill Avg and than starts declining
and recorded lowest on Januacy. Minimum
temperature was highest 22°C on 8" Aug and lowesl
2.2°C on 25" January.

Soil Temperature

Soil temperature in the morning at 30 cm depth
was slightly higher than that at 15 cm depth and
was reverse in the evening. Soil temperature at 15
em depth varied from 11.9°C in the month of
January to 24.2°C in the month of July. After July
temperature starts falling till January. Soil
temperature at 30 cm depth also followed the same
trend. Soil temperature at this depth varied from
14.3%C in the month of January to 24.54"C in the
month of Aug. Mean monthly temperature was
highest in the month of Aug (26°C). Soil
temperature was always less than the Ailr
temperature.

—— bax Tomp

Fig. 1. Mean monthly variation in Max, Min and Soil Temp { at 15 & 30cm depth)

= Min Temp  —&— Soil Tamp {15em}

—— &0 Tewmip {30cm}
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Rainfall & Rainydays

Total rainfall received during 2002 at Umiam
was 25 16.8 mm distributed over 192 days. Annual
rainfall was about 211.8 mm less than last vear
{20013 and about 117.1mm maore than annual
average rainfall (2399 Tmm)(Fig 2). Total numbers
of rainy days were also more than the normal (128
days). Rainoceurred almost every month of the year
ranging from 1.3 mm in the month of December to
738 mm in the month of June. There were about
73 days in the year without rain. Highest amaount
of rainfall for a single day were recorded on 24%
June (112, 7mm).
Evaporation

Evaporation measured by a USA-Class A pan
evaporimeter was recoded highest in the month of
March (141.3mm) and was lowest in the month of
December (62.4mm). During the months of
December to March evaporation was higher than
the rainfall while from April to November rainfall
was higher than evaporation. The total evaporation
Tor this vear was 1041.9mm, which is 42.4mm less
than the previous year and 12.4mm less than the
yearly normal evaporation.

Wind Speed & Dircction
Mean monthly wind velocity ranged from 2.5
kmv'hr in the month of July to 4.9 ki/hr in the month

ol April. During the rainy season wind speed was
in the range of 2 to 5 km/hr. The highest wind speed
of 14.4 kmph was recorded on 19" April with 22
days having wind speed more than Skm/hr. The
wind velocity was not significantly high to pose
problems to any crop throughout the vear, Wind
through out the year mostly blown from the
southeasterly direction. Except Aug to Oct and
November wind blown from the easterly and
northeasterly direction respectively.

Relative Humidity

Relative humidity in the morming at Umiam was
highest in (he month of June (98%:) and the lowest
in the month of March (36%) (Fig 3). About 37
days bumidity was over 95 per cent. Humidity
remained low during the month of September,
Febroary and April. The lowest humidity forasingle
day was recorded as 30% on 22" March.

Sun Shine Hour

The sunshine hour at Barapani ranged from 2.1
hrfday in the month of July to 8B.20 hrfday in the
month of March. From June to November sun shing
hour ranged from 2.1 to 6.0 hr/day. There were
about 32 days where sunshine was available for
more than 9 hr per day and about [ days where
sky remained overcast through out the day.

Fig. 2. Mean monthly variation in Total Rainfall, Rainy days and evaporation
800 160
700 | 140
800 | 120
- 500 - 100 %
€ 400 beani D
g ! E
= 300 + L6 &
200 | | a0
100 | L 20
! 4 i & & i & & Y ]
0 - R N B B B I ]
Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov  Dec
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Fig.3 Mean monthly variation in sunshine hours, wind speed, and relative humidity
{at 0622 & 1322 Hrs)
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Table 1: Highest and lowest values of weather

fapameters forasingle day. Probability analysis of rainfall at Umiam,

Meghalaya for crop planning

i K st 1D
HighestDate LowssEDete R. Suha and V.K. Mishra

Max Temp ("C) 30.6 21 May 154 29" Jan

Mintemp ("C)  22.0  8"Awg 2.2 25" Jan A study has been conducted to characterize the
3 y i

Rainfall (mm) 1428 14Mune 00 D3days  daiions in rainfall with reference to drought,

Rainy Days 29 June 2 Dec ) :

{any amount) & July normal and surplus periods at Umiam, Meghalaya
ina month through rainfall probability analysis for 15 years
. (LY, (s i ) :
?mv:f;}mlw" L ARl Lo {1988- 2002). Analysis revealed that July is the
Sunshine hour 1060 17"March 0.0 11days wettest month of the year contributing about 18%
Rel Hum 98(2Z) 14" 3% o of the mean annual rainfall (2439.25 mnw). It was

DB22hr (%) & | 7" June March ; e =
el o 96 (1) 1% June: 30 21+ March Tound that expected number of drought, normal and
1322hr (%) surplus months would be 2.6, 8.5 and 0.9,
Soil Temp('C)- 26,7 17" July 9.5 27" Jan respectively based on their percent contribution.
15emimorning ) s SR g B g g e

Soil Temp (°C)- 260 &% Aug 26 29% fan Pl()bdblill):’ analysis ID[]IL:\JI.G.S that there are Sln.)ng
30emimorning ) chances of oceurrence of four drought months in a
Wind Speed 144 19% Apr 1O RN Sep vear with 259 probability.

{km per hiwer) 2
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Table 2: Monthly normal variation of weather parameters

Jan  Feb  Mar  Apr May
Max Temp 19.3 2209 255 24.7 259
Min Temp 6.8 96 125 14.8 17.5
Rainfall 225 1.6 293 37192 2426
Rainy Days ] 3 9 21 25
Rel Flum {00622} 878 &3 795 B2l 87.1
Rel Flom {1322) 59.5 42.1 420 G677 T2.8
Evap {mm) T8 904 1413 1009 9.3
Sun Shine Hr 6.8 7.8 8.2 4.8 4.6
Wind Speed il 340 4.5 4.8 38
Soil Temp (15cm)
Morning 1.9 48 1819 1812 3210
Soil Temp (30em)
Morning 143 169 201 19.5 21.8

TRIPURA
M. Dutta

Meteorological data perlaining to air
temperature, relative humidity, wind speed and
direction, sunshine hour, rainfall, evaporation was
recorded at Lembucherra,

Air Temperature

Maximum and minimum temperalure from
morning to evening was found to vary from 253 to
32.4°C and 12.3 to 24.3%C respectively. The highest
mean monthly maximum temperature was recorded
in September and the lowest mean monthly
minimum temperature was recorded in January. The

June July Aug  Sept Oct Nov  Dec
T e LS i U ol ' TR G e o
196 209 2032 186 16,1 1.4 8.2
738 4201 2193 1583 147.7 1559 1.3
29 20 25 21 3] 7 2
888 90.1 898 840 856 BY2 81L&
798 742 23 692 6RO 3153 SR04
TR 765 B34 BB4 BAT 77 62.4
Az e 3B 45 ol .64 7
29 257 29 i s Ll Crir S
8 242 23T 229 2002 1679 155
o ork e W B R P S e I (S S

variation between maximum and minimum
temperature ranges from 8.1 to 13°C(Fig 4).

Rainfall and Evaporation

The total rainfall was recorded to be 2644 mm
and was 777 mm less than the raintall received in
2001 which is the highest rainfall recorded in the
last 20} years {Fig 5). About 73.9% rainfall was
received during the monsoon period (June to
Seplember), 9.4% as a post monsoon shower
{October to December), 2,9% rainfall in winter i.e.
from January to March and 13.7% rainfall in
summer season 1.e. during April and May. The 1otal
rainy days were 138 days, The maximum rainfall
{(T36mm) in a month was recorded during July with
25 rainy days. The total yearly cvaporation

Fig - 4: Monthly Variation of

Temperature during 2002
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Fely Mur
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Fig 5: Monthly Variation of Rainfall and Evapoeration during

2002
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Jan " Feb  Mar Apr May  Jun  Jul Aug  Sep Oct Nov  Dec
BERainlall {mam) OEvaporation {mm)
amounted o 1884.8mm. Daily evaporation was  Wind Velocity

found to undergo a variation from 3.0 to 6.9mm.
Monthly evaporation and rainfall diagram showed
that January, Febroary, March, April, October and
December were water deficit months and the
remaining other months were water surplus periods.

Relative Humidity

Relative humidity was found to be varying from
65 to 89 per cent and 60 to 82 per cent in the morning
and evening respectively. During the monsoon
period of June to September relative humidity was
observed 1o be highest in the morning and higher
relative humidity was observed in evening during
month of Janurary (Fig 6).

Wind velocity was found to vary from 1.5 to
7.7 km per hour during the year. However, months
of June and July were observed to have high wind
velocity,

Sunshine hour and cloud coverage

Sunshine hours underwent a variation from 2.3
to 9.9 hour per day during the year. On the other
hand, cloud cover showed a variation from 3 10 7
and 3 to 6 ocla respectively (Fig 7) in the morning
and evening. Low sunshine hour were recorded
during the month of June to August with higher
cloud cover. However, winter and summer months
had more sunshing hours.

Fig 6: Monthly Variation of Relative Humidity (Morning &
Evening) during 2002
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Fig ¥ Monthly Variation of Wind Velocity, Sunshine Hour and
Cloud Coverage(Morning & Evening) during 2002

2
Cloud (Oeta)

Jan Feb  Mar  Apr May Jun  Jul  Aug  Sep Oet Nov  Dec

EEEEWind Speed (Kmph) C_JSunshine Hour —o—Cloud [(Morning) —O—Cloud {Evening

Soil Temperature

Soil Temperature was recorded from 5 to 20em  Similarly, in the afternoon average values of 33.6,
depth at every 5 cm interval bath in the morning  31.3 and 28.9°C was recorded (Fig 9). Soil
and evening, In the morning, average soil temperature showed an increasing trend above the
temperature al 5, L0 and 15cm depth was observed  depth in the moring but a decreasing trend along
as 24,3, 26.7 and 26.7°C, respectively (Fig 8). the depth in the evening wis recorded,

Fig. 8 Monthly variation of Seil Temperature in morning
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Fig. % Monthly variation of Soil Temperature in evening
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MANIPUR

S.¥. Ngachan

[mphal is geographically situated at 24°46' N
latitude, 93¢ 54' E longitudes with an altitude of
774 m above meuan sea level. The land has flat
valleys surrounded by mild to steep slope hills, AAS
Unit, Imphal falls under sub-tropical plain agro-
climatic zone., Manipur state, as such, has
overlapping agro-climatic features, which falls
under the lemperate and sub-alpine zone, sub-
tropical plain zone and mild tropical hill zone.
Weather data are being recorded daily at the centre
and reports on weather are received from Imphal
Airport for compilation,

Agrometeorological Advisory
Service

K.K. Satapathy, M. Datia & 8.V, Ngachan

On the basis of weather forecast received twice
inaweek from National Centre for Medinum Range
Weather Forecasting, Department of Science &
Technology, Govt of India, New Delhi, advisory
bulleting were prepared and disseminated through
various media i.e, local dalies, All India Radio and

Doordarshan by three centres of the institute located
at Umiam, Lembucherrra and Lamphelpet. Analysis
shows that about 70% forecast during summer of
max. lemp, 64% during monsoon of min temp, 91%
during post monsoon of rainfall, 51% during winter
of cloud cover, 35% during winter of wind speed
and 49% during winter of wind direction were
‘correct” and about 84% forecast during winter of
max. temp, 709 during winter of min temp, 26%
during monsoon of rainfall, 59% during post
monsoon of cloud cover, 42% during monsoon of
wind speed and 68% during summer ol wind
direction were ‘not usable’, The correlation between
forecast and observed values were found high in
the monsoon season (0.4) followed by pre monsoon
{0.3), post monsoon (0.2) and winter (0.2). A setof
identified progressive farmers made use of the
weather [orecasts/agro-advisories prepared by this
AAS Unit in planning for their field operations in
different districts of the states and their feed back
was wlilized in preparation of the agro-advisory
bulletins.

MIZORAM
N.5. Azad Thakur
The various weather parameters of the Kolasib
centre at Mizoram are given in Table 3.

Table 3: Mean monthly weather parameters of ICAR Mizoram Centre, Kolasib (Mizoram) for the

vear 2002,

Month ’[‘ﬁmpt-r.mure["(?} Relative Humidity (%) Total Rainfall Remarks
Minimum Maximum 8 hrs. 14 hrs, {mm)

January 15.94 2236 6703 59,68

February 17.91 15,18 36,75 33.07 -

March 17.65 32.20 32,19 070 91.00

April 17.56 3122 (7 .46 6540 212.40

May 20,47 32.93 7348 72,19 544 50

June 2383 31.48 86,40 81.03 335.00

Tuly 23.14 30.25 83,80 5220 34770

August 19.62 30.83 8323 85,09 547.00

September 19.28 3146 79.60 1110 114.00

October 20,97 3L.15 20,30 1303 205.20

November 1927 3378 7496 7546 #.24

December 1209 2472 63.13 63.40 4.20

Total - - - - 240454
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RICE
ARUNACHAL PRADESH

Performance of wetland paddy

S.K. Sarangi and L.C. De

TOX 3093-10-2-32 gave highest yield of 40.63
g ha' followed by PSR 88000-30-2-4 (37.5 q ha'!)
and DR-52 (36.56 q ha''), among the 10 variclics
tested. The plant height varied from 31.1 ¢m
(RPCL-1-171-3p) to 100.1 em (Amrn Joha).
Longest panicles (29.0 ¢m) were produced by PSL
85048-19-3-1P, whereas Amrn Joha produced
shortest panicles of 26.5 ¢m. The number of ear
bearing tillers varied from 9 (RCPL-1-171-3P, Amric
Joha and RCPL-151-1P) to 13 (PSR 88090-30-1-
2-4). Test weight varied from 24.25 g (TOX-3241-
221-2-2-3) 1o 28.63 g (ITA 2220, All the varieties
matured in 146-148 days except Aneru Joha, which
matured in 158 days.

Evaluation of upland rice varieties

Twelve rice varieties including one local
{Yamuk) were evaluated for their yield parameters
under Basar conditiens (Table 3). Resulls revealed
that the longest plant height was recorded in Yanuk
(#3.5cm) and the shortest in WAB 96-1-1 (52.9cm).
IR 66421-039-2-1 had longest panicles (24.3cm),
but maximum ear bearing tillers was observed in
case of TRC-87-251 (6). The test weight of the
varieties varied from 22,36 g (TRC-87-251) to
28.78 g (IRAT-216). Highest grain yield was
recorded in IR 6008-32 (34 4q ha™) followed by IR
65907-206-4-B and IR 63380-16 (29.6 q ha'each).
The local variety Yok produced lowest grain yield
of 10.65 q ha'. Maturity period of the varieties
vatied [rom 112 (IRAT-216 and Yamuk) to 133 days
(CNAX-2888-B-12-1-1).
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MEGHALAYA

Upland rice
AL Pattanayak & A, Annadurai

St yield trials viz, Advanced Variety Trial | &
Z{AVT | & AVT 2), Initial Variety Trial (IVT),
Station Trial (ST), Research Complex Regional
Trial (RCRT) and International Upland
Observational Nursery (IURON?, were canducted
under upland direct sowing conditions. In the AYT
I & 2, awtal of 18 genotypes were lested with
Bhalum 1 an Institute developed variety as local
check. None of the genolypes was better than
Bhalum 1. However, in AVT], HPR2 140 was at
par with local eheck and matured 7 davs earlier. In
ANVTL, RCPL1-39 was al par with the local check,
In the IVT, three genotypes wiz. VL3967, VL3959
and HPR 2198 yielded higher than RCPL1-29.
General yield of the trial was low due to moisture
stress at flowering(Table 1),

In the RCRT, 17 genotypes were tested with 3
checks, An exotic genotype [R65907-206-6B was
the highest vielder (51.5 g/ha). In the Station Trial
with selected genotypes from various trials of
previous year, three genolypes viz, YN1353-3,
IR71524-44-1-1 (selected from [URON) and IET
16482 {selected from AVT 2) were better yielder
than check variety Bhalum 1. In the ITURON, threa
genotypes viz. IROODS0-46A, IRT0334-14-1-1-1
and IR72768-15-1-1 yielded significantly higher
than local check Bhalum 1 (Table 4),

Lowland

A. Annadurai & A. Pattanavak

Six yield trials viz. RCRT-AR (aromatic), RCRT
~LL {lowland], AVT2-BT (basmati type), AVT-IEH
(intermediate early — hills), INT — IE (intermediate
early), INT-IM (intermedate maturity), were
conducted under rainfed lowland condition,

In the RCRT-AR, two genolypes yielded
significantly higher than the best check, Pusa
Basmatil and IET 16332 was the highest vielder
(Table 5). Aromatic genotype IET16310 was the
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CRCRT  IURON AVT2  Station  IVT
“Triul
TRBSONT  IRGOUSD Bhalum | YNI3S33 VL3959
20668 46A (4292) (3761 (31.23)
(3115 (5545 1204days D30days  106days
123 days
‘Buli IRT0334- RCPLI- IR71S24  HPR2198
4263 H-1-1-1 39 4411 {Is.18)
142duys  (51,13) (4093)  (330) 123 days
123 days  125:days
- [URON IR7276% RCPLI- TET164R2 VL3967
¥ 2000414 -15-1-1 35 @67) (2383
(4203 (5027 (385 109duys 06 days
e 123 123 days
Cheek | Bali  RCPLI- Bhalum 1 Bhalum | Bhalum |
- 4263) 29 (4292) @27 219
M2 days (4495 120days  [20days  120days
Check 2 Bhalum | UPLRI YL Dhan
: {4203 -5 22
RArdays (37070 (17.5)
97 days
i
=L
e 97 %2 11, 1.8 154

“Wses in parenthess are yields in g/

highest yielder (44.59 g/ha) in the AVT2-BT. Both
of these genotypes were moderately resistant 10 blast
{score 3-4) compared to the check genotypes, which
were susceptible o blast. In the RCRT-LL, RCM-9
was the highest yielder (43.92 g/ha) and was
significantly superior to both Ngoba and Lumpnih
I, which were used as checks. In the trials for
intermediate to early maturity category (AVT-IEH
and IVT-1E) only VL98-3861 (IET 16863 - yield
54.86 g/ha — maturity 120 days) showed yield
comparable 1o Shahsarang 1 (53.3 g/ha, maturity
140 days). Although the genct}'ﬁ:e matured early, it
was susceptible to blast. In the intermediate maturity
group (IVT-IM) VL4422 (IET 17639 - yield 53.38
— maturity 125 days) was comparable to
Shahsarang] and matured 15 days earlier than
Shahsarang 1.
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' Table4 : Yield and maturity of promising upland ~ Table 5 : Yield and maturity of promising

lowland and aromatic genotypes.

Rank RURT-AR RCRT-LL AVTI-BT
1% IET 16332 RCM -9 [ET 16310
(38.86) (43.92) (44.59)
146 davs 147 days 130 days
2 TET 16310 ROPL1-52 IET 16313
(34.96) (41.1) (38313
146 days 146 days 130 days
3 Pusn Basmati | RCPLI-51 1ET 15391
[31.24) {41860 (38,200
135 davs 136 days
Check 1 Pusa Basmatn 1 Ngaba Basman 370
(31.24) (40,56} (219
135 days 140 gy s 139 days
Check 2 Basmati 370 lLumpnah | Pusabasmatt |
(28.22) {3930 (12.8)
143 days F4 days Tt days
CV &% 123 14.26 11.B
Figures in parenthesis are yields i g/ha,
High altitude
A. Pattanayak

Four yield trials (AVT [ & AVT 2 with two dates
of sowing) and an evaluation trial of germplasm
from earlier collections and previously discarded
hybrid material were conducted at Upper Shillong.
In the AVT 2 at late sowing RCPL1-17C was found
to be significantly superior (35.1 g/ha — maturity
154 days) to NEH Megha Rice 2 (31.7 g/ha —
maturity 154 days). In other AVTs none of the
genotypes was better than the hest check variety
NEH Megha Rice 2. In the evaluation trial, two
genotypes 8F8-10-1P-3-6 and RCPL1-7C (40.7 g/
ha and 48.5 g/ha, respectively) were significantly
superior to NEH Megha Rice 2 (38.5 g/ha). Yield
and maturity of some of the genotypes selected for
further evaluation are given in Table 6

Screening of segregating generations

AL Annadurai

Under upland condition 18 populations in F,
generation and 25 populations in F, generation were
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screened, Five selected populations from Fand 18
populations from F, were advanced to next
generations, Under lowland condition 255 F,
genotypes and 69 F. populations were grown. Fifty
two F, single plant selections and [0 F, single plant
selections were advanced to next gcn(’;raliuns.

Table 6 : Yield and maturity of some promising
cold tolerant genotypes and checks.

Genotvpe Yield (qiha) Maturity (days)
RCPLL-TC 485 13l
BFE-10-1P-5-6 40.7 1535
RCPL1-5C 3.2 155
RCPL1-8C 332 151

Rylle Red 4 e 155
Checks

NEH Megha Rice 2 385 135
RCPLI-[0C 36.5 151

NEH Megha Rice 1 346 151

Germplasm characterization and evaluation

B.K. Sarma & J.K. Singh

Characterization was done on upland (355
including pre - NATP), and lowland rice (255
including pre ~NATP) following lhe procedure
given in Minimal Descriptor of Agri-horticultural
crops (part-I) of NBPGR. The design adopted for
evaluation was Augmented Randomized Block
Design. Wide variability among the materials was
observed in all morpho-agronomic characters (Table
.

Table 7: Germplasm characterization and
evaluation of rice varieties

UPLAND RICE

Character Range

209 - 70.1 cm.
1,12 - 324 em.

Flag leaf length
Flag leaf breadth

Days to 50% flowering T7-124 days
Leaf lenath 23.2-75.1cm
Leaf width 1.04 -2.08cm
Ear bearing tillers/plant 3-12
Plant height 28 -134cm.
Penicle length 16 - 28cm
Branches of penicle 52-162
Yicld/plant 1.7-28 6gm.
100 Seed weight 1.2 - 3.3gm.
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LOWLAND RICE

Character Range
Flug leaf length 19541} Geny:
Flag leaf breadth 0A5-1 98cm.
Leal length 23.3-55.em
Leal widlth 0.7-1.8em
Na, of Teal 3.2-5.8
Plant height T30 145 Tem.
Penicle fength 15.6-26,5cm
Ear bearing tiller 4.0-16.0
Branches of penicle T6-13.2
Penicle weight (L9-3.7 2am,
Yield/plant L E-205gm,

Qualitalive characters were recorded on plant
vigor, basal leaf sheath colour, leaf colour, leal
pubescence, panicle exertion, panicle type, stigma
colour, and seed colour.

BIOTECHNOLOGY

A, Pattanayak, Alpana Das &
B. Bhattacharjee

Anther culture for generating doubled haploid
lines in rice

A total of 534 doubled haploids were regenerated
from 8 crosses. Among these, three doubled
haploids vz, DH 18 {from DRY2 x IET 16469), DH
235 and DH 239 {from Ngoba x H274-27-21)
showed 29 — 33 gfplant vield (compared to 22-25
g/plant yield of best check), 5 - 8.5% higher spikelet
fertility and 7 — 104 higher spikelet number than
the best check RCPL 1-87-4. Seeds of these
genotypes are being multiplied for larger plot trial,

Molecular sereening of transgenic rice plants

Molecular screening of putative transgenic
plants carrying CrylA(c) and AGP gene was
completed {Fig. 10). The work was carried out at
NRCPB. Among the Cry gene containing plants,
18 of IR-36 and 10 cach of RCPL 1-2C and 1-3C
were positive. Number of insertions varied from 1-
3. Five plants with single insertions (3 of [R36, 2
of RCPL [-2C) and two plants with double
insertions {of RCPL 1-3C) were selected for
generation advance. Further transformation
experiments have been initiated for transferring
AGP gene.
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nodes and transferred to tubes containing MS
medium with auxin for oot induction. Roots
appeared within 10 days of culture i the medium.

Fig.11 Healthy
nodular calli on
the cut surface of

cotyledon of
chickpea cv. C-
Fig.10 Southern blot analysis of T, transgesic rice 235

plants containing CCryldfe) gene,

Callus and multiple shoot induction in chickpea

a. Somaric Embryogenesis @ Three different
media were tested for callus induction from
colyledons and leaf explants

i) MS-based medinm with 2,4-D and kinein

i) B -based medium with Z,4-D and kinetin

iii) MS-based medium with B, vitamins, kinetin,

NAA and TAA.

MS-based medium with 2.4-D (1.25mg/1) and
kinetin (0125 mg/l) induced better response and upto
0% cotyledon explants and 50% leafl explants
showed callusing after 30 days in culture, Healthy
nodular calli were formed on the cut surface of the
explant (Fig. 11). Percent callusing was highest in
(=235 (70%) Tollowed by Pusa 72 (63%) and Pusa Fig. 12 Cotyledon-derived calli transferred te
1053 (40%), These calli have been transferred to  Waturation medium
regeneration medium after allowing them to mature
in medium containing BAP (Fig. 1Z and 13).

b, Multiple Shoot Induction © Surface sterilized
and soaked seeds were cut al the middle and the
half containing embryo attached to the cotyledons
were cultured in tubes containing one of the
following medium :

i) MS medium with 11 M TDZ

it} B, medium with 3mg/1 2.4-D

Between these two media, MS with 1phM TDZ
showed better multiple shoot induction. Induction
frequency was highest in C-235 (100%) followed
by Pusa 1053 (93.55%). Fig.13 Shoot initiatio:

¢. Koot Induciion : Fifteen-day old shoots fm!“ h;v.fpocotylc
(induced by TDZ) were excised from cotyledonary derived enll
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Seed multiplication

Seeds of RCPL1-27, RCPL1-29 (50 Kg each),
RCPL1-87-8, RCPL1-87-8 (150 Kg each), NEH
Megha Rice | and NEH Megha Rice? (200 Kg each)
were multiplied.
‘ariety Release

Four varieties of rice viz, Bhalum |

(RCPL1-29), Bhalum 2 (RCPL1-27), Lumpnah |
(RCPLL-87-4) and Shahsarang 1 (RCPLI-87-8)
were released.,

Rice Agronomy

Effect of low cost mineral amendments on
nutritional status of compost prepared from rice
straw

N.P. Singh & D.C. Saxena

The experiment comprised of 6 treatments, viz;
Chopped straw (CS); CS + Cowdung slurry +
Mussoorie rock phosphate (MRP); CS + Cowdung
slurry + MRP + Urea; Unchopped straw (UJCS);
UCS + Cowdung slurry + MRP and UCS +
Cowdung slurry + MRP + Urea showed that the
mineral amendment had pronounced effect in
boosting up the nutritional status of compost. The
lotal N, ammoniacal N, nitrate N, water soluble P
and citrate soluble P content of the unamended
(erdinary) compost was 0.78%, (1.34%, 18mg/kg,
13mg/kg, 0.031% and 0.221% respectively; the
values for the same parameters in mineral-amended
rice straw compost was 1.42%, 3.11%, S5mpg/ka,
3l6mgfkg, 0.062% and 0.417% respectively. The
mineral amendments narrowed down the C: N ratio
of the organic material within a shorter duration of
time. On an average, the untreated (unamended)
compost showed a C: N ratio of 42:1 at 90 days
after start of decompaosition, whereas, the mineral
amended compost showed a C: N ratio of 13:1 afier
the same period of decompeosition,

Effect of Phospho-Sulpho-Nitro (mineral
enriched) compost on the plani nutrient
availability and vield of rice

N.P. Singh & D.C. Saxena
The treatments consisted of 6 different types of

compost viz; chopped straw (CS); unchopped straw
(UCS): C8 + slurry cow dung + Mussorie rock
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phosphate (MRP); CS + slurry cow dung + MRP +
urea; UCS + slurry cow dung + MREP; UCS + slurry
cow dung + MREP + urea along with 3 levels of
mineral fertilizer @ 100%, 50%, 25%
recommended dose of NPK (100:80:40kg NPE/ha)
and one control showed marked influence on yield
of rice and fertility status of soil. Maximum yield
(4885 g/ha) was obtained from the application of
mineral enriched compost @ 10t/ha which was
higher than the yield of (44 44g/ha) obtained from
apphcation of 100% recommended dose of mineral
lertilizer and ardinary compost @ 10 Vha which
produced 40.98 g/ha of grain yvield, The residual
fertility status of soil after harvest of the rice crop
was found 1o improve due to the application of
mineral enriched compast to the crop. A residual
lertility status of 421.66kg N. 26.50kg PO, and
168.33kg K, O/ba was recorded with mineral
enriched compost treatment in comparison to
417.17kg N, 24 80kg PO and 163.86kg K, O/ha
under application of 100% recommended dose of
mineral fertilizer, The uptake of plant nutrients
(125.57Tkg N, 35.42kg Pand 108.15kg Kiha) by the
rice crop was higher owing to application of mineral
enriched compost than the uptake of 99.58kg N,
28.8kg P and 97.24 kg K'ha obtained due o
application of 100% recommended dose of mineral
tertilizer.

Response of selected AVT-2-U- (H) upland rice
cultures to nitrogen under high and low input
management

D.C. Saxena & N.P. Singh

Highest grain yield (29.78q/ha) was recorded
with TET-16883 followed by IET-16482 (28.21g/
ha) and IET-10876 (20.96g/ha). However, the local
check RCPL-1-29 produced higher grain yield
(18.8Bg/ha) as compared to other checks viz: VL
Dhan-221 (18.02g/ha) and CH-988 (15.08q/ha).
The N application @ 150 per cent of recommended
dose produced highest grain yield (22.84g/ha)
followed by 100 per cent recommended dose
(19.82g/ha) and 50 percent recommended dose
(19.65q/ha). Both AVT-2-U (H) IET-16883 and
16452 responded at 130 per cent of recommended
dose of nitrogen application.
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Response of selected AVT-2-E- (H) lowland
rice cultures to nitrogen under high and low
input management

Highest grain yield (42.49g/ha) was recorded
with [ET- 16862 followed by Local HY Y RCPL-1-
87-2 (41.29g/ha) and VL Dhan-81 (34.62g/a). The
lowest yicld (19.28q/ha) was recorded with K-39
and this variety was found prone to rat damage.
The application of N @ 1350 per cent recommended
dose produced highest grain yield (35.49g/ha)
followed by 50 per cent N/ha of recommended dose
(34.03g/ha). However, the variety [ET-16862
produced highest grain yield (43.56g/ha) at 50 per
cent N/ha and increasing dose of N (100 and 150}
percent recommended dose of N/ha) reduced the
gran yield of rice.

Response of NPK on selected rice hybrids under
irrigated transplanied conditions

The highest grain yield of paddy (42.90¢/ha)
was recorded with hvbrid rice KHR-2 followed by
local HY'Y RCPL-1-87-8 (42.29g/Mha). The national
check variety Jaya produced lowest yield (39.57qg/
ha). In nutrient management levels, N PoK
produced highest paddy vield (44.90q/ha) followed
by NP K., which produced 44.26q/ha paddy.
Control treatment produced lowest paddy yield
(30:20g/ha).

Performance of rice to application of neem cake
and growth booster in low land

UK. Hazarika

Application of 10 g/ha of neem cake and [.5 kg
of crop booster/ha along with 60:40:30 kg NPE/ha
produced significantly higher grain yield (33.9 o/
ha) under iron alTected lowland rice (v RCPL-1-
31 whereas neem cake @ 5 g/ha + 1.5 kgfof Crop
Booster/ha without NPK produced a grain yield of
30.5 g/ha and NPK @ 60:40:30 kg /ha alone
preduced rice grain vield of 24 87 g/ha.
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Integrated Nutrient Management in low land
rice
U.K. Hazarika

Suitable hicorganic sources of nutrients for low
land rice {cv DRRH-1} with and without application
of nitrogenous fertilizer were assessed. Among the
three levels of Nitrogen (N, N _and N 0. N kg
ha recorded maximum grain yield (25.8 g/ha)
[ollowed by N _(23.1 g/ha) while N, recorded
lowest grain yield (20.5 g/ha). Among the
bioorganic sources of nutrients, organic compost
made [rom local waste by decomposing paddy straw
+ FYM charged with MRP, produced highest grain
vield (25.5 g/ha), while pig manure and Azolla
compost @ 10 tha each recorded 24.5 and 23.3 gf
ha ol grain yield/ha respectively,

Integrated nitrogen management in wetland rice

AS. Panwar & UK. Hazarika

The study was initiated to study the effect of
integrated nitrogen management in wet land rice
and 1o work out optimum nitrogen dose in the
presence/ absence of Azolla biofertilizers. It was
observed that Azolla significantly improved grain
yield of rice as compared o no Azolla treatment.
Among the Azolla sources, highest yield of 46.52
gfha was recorded with Azolla dual cropping which
was 26 82% higher over control.

Yield maximization in low land rice
ALS. Panwar & N.P. Singh

The effect of transplanting date, plant population
and nitrogen levels on the maximisation of yield in
lowland rice revealed that delaying in transplanting
from 1* July to 1* August with an interval of 15
days reduced plant height, number of tillers, number
of panicles, panicle length and number of filled
grain/ panicle and ultimately vield. Highest yield
of rice was recorded with transplanting on st Tuly
(42.96 g/ha) and lowest with 1% August (34.30 o/
ha). Among the plant spacing treatments, highest
yield of 41.14 g/ha was recorded with 15 X 10 cm
spacing, which was closely followed by the yield
(40.19 g/ha) recorded at 20 X 10 cm. It was also
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observed that as the planting time delayed, closer
spacing recorded highest yvield.

Low temperature response to photosynthesis

L, Patel and N.P. Singh

The effect of prevailing low temperature on rice
teal photosynthesis during grain filling period
mdicated significant variations due to varieties and
dates of transplanting in terms of plant height {cm),
biomass/plant (g), panicle weight (g), grains/
panicie, 1000 grain weight (g). panicle length {em},
grain vield {q/hal, stomatal conductance (m maol/
mfs). Variety Vivek Dhan 82 showed highest plant
height {78.3 cm), biomass/plant (5.3 g), panicle
weight (3.1 g), 1000 grain weight (29,3g), panicle
length (24 om) and grain yield (42,1 g/ha).

Photosynthesis rate was found similar in normal
as well asin late transplanted conditions, However,
asignificant reduction in stomatal conductance was
observed in late ransplanted condition, Variety
Vivek Dhan 82 was least influenced by the
environmental factors and performed better in
normal as well as late transplunted condition
compared to the variety RCPL-1-87-8, VL 206 and
Thapachini. Highest rate of grain filling was
observed in variety Vivek Dhan 82 from 12 to 24
DAA (Days after anthesis) as compared to other
varicties and lowest rate was observed in VL Dhan
206, In general, rate of grain filling was higher
during 12 to 24 DAA in all the varieties in nosmal
as well as in late conditons.

Use of weed and tree biomass for weed
management in rice

Rajesh Kumar, G.C. Munda and AS. Panwar

Tender vegetative parts of commonly available
weed and tree species viz. Mikania macrantia,
Ambrosia artemisiifolia Fupatorin adenophorum
Ageratm Conyzoides. Galinsoga spp. Ervthring
spp, Schima wallichit, Pins kesiva and mixture of
grasses were selected to study their effect on weed
growth and yield ol wetland rice. Fresh vegelative
material was applied one week ahead of
ransplanting, @ 10 ¢ ha''. The highest grain vield
(4.20 t ha') was recorded with application of Schima
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wallichii followed by hand weeding twice (20 and
40 DAT) (3.70 t ha"). The lowest yield (2.8 ¢ ha''}
was recorded in weed check. The Weed control
efficiency was also highest in Schima wallichii
biomass treated plot (68.5% ) whereas the weed
contrel efficiency n two hand weeded plots was
58.7%.

Integrated Weed Management in direct-seeded
upland rice

Rajesh Kumar, Anup Das and UK. Hazarika

An experiment was initiated during the Kharif
season 2002 on weed management in direct-seeded
upland rice through integraled approach. The
treatments included two herbicides, i.e; butachlor
and pendimethalin, soil and straw mulching and
manual weeding. The first vear result shows that
application of butachlor @ 1.0 kg ai ha' + straw
mulch applicd @ 3t ha'! reduced density and dry
matter of weeds and increased gram vield (263 g
ha'y which was 34.6% higher than that of un-
weeded control.

SOIL SCIENCE

UPLAND RICE
Integrated nitrogen (N) management

B. Majumdar, Kailash Kumar,
.5, Venkatesh and Patiram

Three levels of N (0, 30 and 60 kg/ha), 3 levels
ol biofertilizers (no biofertilisers, Azorobacter and
Azospirillien) and 2 levels of FYM (0 and Stfha) in
combinations were taken to study the response of
paddy (RCPL-1-29) to integrated N management.
The grain yield of paddy increased with increase in
N and FYM levels and biofertilizer application. The
treatment combination of 60 kg N 4 5t FY©M/ha +
Azotobacter registered the highest grain yield
(37.95¢/ha) which was 23.2 per cent higher than
the yield received with only 60 kg N/ha application
followed by a combination of 60 kg N + St FYM/
ha + Azospiriffunr (36.3 g/ha), The available N
content was also more in the plots received
Azatobacter in comparison to Azespirillunm.
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LOW LAND RICE
Effect of split application of N

B. Majumdar, M.5. Venkatesh,
Hailash Kumar and Patiram

A field experiment was conducted during kharif

2002, for 2™ year with 3 levels of N {30, 60 and 50
Kgiha) splitted as basal, 50% basal + 30% active
fillering, 30%: basal + 50% panicle initiation and
30% active tllering + 50% panicle initiation, 33%
basal + 33% active tillering + 33%: panicle initation,
The results indicated that grain and straw yields
mereased up to 60 kg Nfha, The maximum grain
(.30 glhay and straw (53.20 g/ha) vields were
tecorded when 60 kg N/ha was apphed as 50%: basal
+30% at panicle initiation stage and the grain and
strawe yields were 214 and 18.7 per cent higher
respectively over the vields received when 60 kg
Mfha was applied as basal.

Yirulence of entomopathogenic fungi on rice
insect pesis

A.N. Shylesha & K. Rajasckhara Rao

Different isolates of Beanveria bassiana,
Metarrhizinm anisopleas and Entomeapthora were
collected from soil and also {tom infected insects.
Entomophiora was found to be highly virulent on
Cicadnling spectra (Cofana spectra), the white leaf
hopper of tice and M. anisopleae on sol borne
insects.  One species of Eniomaopthora was also
recorded from maize cob borer larvae. Techniques
for mass production of the above entomopathogenic
fungi are under progress.

AP CESS FUND PROJECT:

Utilization of indigenous entomopathogenic
nematodes (EPNs) for the Management of major
insect pests of rice and maize in Meghalaya

A.N. Shylesha, K. Rajasekhara Rao
& K.A. Pathak

Survey for Entomopathogenic nematodes in
Meghalaya

Work on the survey of EPNs from different
logalities of Meghalaya was continued and soil
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samples from various pockets of Meghalava were
collected and baited for trapping EPN fauna. A
tolal of 411 samples were baited and in 31 samples,
infection of bait insect G. mellomella was observed,
Samples from Barapani (3 Nos) contained
Stefmernema Sp.oand samples from Burnihat,
Jorabat, Nongpoh and Weilon village contained
Heterorhabditids. Among the 411 samples 135
samples contained the EPNs. The species of
Steinernema and Heterrorhabditids were tested for
pathogenicity and multiphied for further use. The
nematodes from the other were found to be
Aphelencaordes, Diplogastitids and Rhabditids
terricolda.

The sumples from low allitude were found o
contain more EPNs compared to the higher
altitudes. Only one sumple from the higher alutudes
[ 1a00mt) contained Heterorfabditids. Most of the
soils surveyed was lateritic soils with acidic nature.
Maore than 70% of the soil samples were rich in
organic matter and contained various other soil

borne insects (Fig 14). The baited larvae

suceumbed to the fungal infections due Lo the
presence of high load of Entomogenous fungi in
the soil. The soils had to be baited for 3 times Lo
get the infection by EPNs or to overcome fungal
parasiles,

Fig.14 Memithid from Maize

Survey for EPNs on the insect pests of crops:
During the survey various insect pests of rice,
Maize, vegetables, fruits and spices were collected
from the survey area known 1o be infected or
abnormal.  Among them only 2 per cent of the
samples brought contained mermithids and others
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were found to be either fungal or bacterial
infections.

2. Studies on the bio assay of EPNs isolates
collected from various parts of Meghalaya on
insect pests of Rice

Twenty live well grown healthy larvae Gatleria
mellonella were placed over a welt filter paper
conlaining 230 infective juveniles (ijs)larva in a
petry dish and incubated for 2-3 days at 28°C and
90% R.H. Five such petry plates were maintained
and observed for mortality after 24 and 48 hours,
The dead larvae were washed in water and surface
sterilized in 0.4% hyamine 10X and kept in Whites’
trapy for the emergence of nematodes. The mortality
after 24, 48 and 72 hours of nematode application
was recorded, Results indicaled that 76.8 per cent
of the larvae were killed after 24 hours of exposure
and 96.8 % of the larvae were killed after 48 hours
of exposure to nematodes. The infected larvae
turned brick red and the adull nematades were
visible inside the cadaver afler 6-8 days. The ijs
emergence started from 1™ day of infection.

Similar experiment was carried out using the
Steinerneina sp. (ANS-1) sample and the results
indicated that 98 4 per cent of the lest insects were
killed within 72 hours of exposure to the juveniles,
After 24 hours, 58.4 percent of the insecls were
kilted and alter 48 hours 93.6 per cent were killed.
The juveniles emerged {rom the dead insects after
10-12 days of infection.

3. Studies on the mortality of rice leaf folder
Cnaphalocrosis medinalis to H. indicus and
Steinernema sp.

Fully-grown rice leaf folder larvae were
collected from the field and the larvae within the
folds were kept in petry plates. 10 larvae were kept
in each petry plate and infective juveniles of
Steinernema sp. and H. indicus were released @
250 i3s per larva. The plates were incubated and
mortality was recorded al 48 and 72 hours of
exposure (o nematodes. The results indicated that
L indicus was highly virulant and 96 per cent of
the leaf folder larvae were killed with in 48 hours
of exposure compared to 84 per cent in case of
Steinernema sp. Complete mortality was observed
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24

after 72 hours of treatment in both the species of
nematodes tested. Both the species were highly
efficient in bringing about the mortality of leaf folder

larvae.

4. Studies on the infectivity of native strains of
EPNs on the Slug caterpillar of rice Parasa
bicolour

The slug caterpillar, Parasa bicolor is a minor
insect pest of upland paddy in Meghalaya and oceur
occasionally (Fig 15). The caterpillars defoliate the
rice plants during epidemics. The infectivity of the
EPNs callected from Meghalaya were bio-assayed
using the final instar larvae of Parasa bicolor . Ten
fully grown larvae were kept on a petry plate with
moist filter paper and rice leaves were provided as
feed. 500ijs per larve of the EPNs were inoculated
in 1o the plates and five replicates were maintained.
Observations were made after 24, 48 and 72 hours
of incubation.The results indicated that both
Steinernema and Heterrorhabditids indicus were
highly virulent in killing the slug caterpillar,  H.
indicns was highly efficient in killing the slug
caterpillar compared to the Steineriena sp. Alter
48 hours of treatment.

Fig. 15 Slug caterpillar infested by H. inducus

5. ¥irulence of native Entomopathogenic
nematodes on root grubs infesting rice crop
While grubs (root grubs) are the major insect
pests of upland rice in Meghalaya (Fig 16a to ¢).
Damage due 1o white grubs exceed 30 per cent if
proper control measures are not taken (Fig. 17). The
predominant species of root grubs found in the
region are the Lewcopholis lepidophora, Anamola
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henpalensis and Melolontha indica. A mean grub
population of 7.23 was observed inan area of 2.5m
% 2.5m plots and a maximum population of 12
oqubsfone mt row was found during kharif 2003.

Fig. 16¢ Grub infected by H. indicus

The grubs were collected from the field and placed
in plastic containers with soil and treated with 10
ml nematode suspension containing 300 ijs per ml
and incubated at 28°C. The mortality of the grubs
were recorded after 48 and 72 hours of inoculation.
The results revealed that  both Steineritenia and
Heterorhabditids were infective and were efficient
in bringing about mortality of the grubs. H. indicus
killed 88 per cent of the larvae with in 48 hours of

exposure and 100 per cent mortality was observed
after 72 hours of exposure o nematode. Where as
in case of Steinernema Sp. 58 per cent of the grubs
were killed with in 48 hours of exposure and 98
per cent were killed after 72 hours of exposure. The
production of juveniles was very high in case of H.
indicus compared to Steinernema sp, after the 10
th day of death of the grubs.

PATHOLOGY

Epidemiology of blast (Magnaporthe grisea)
ALK Singh

At Barapani the leal blast normally starts in June
and attain severity during July-August. Two
varieties HR-12 (a susceptible) and RCPL 1-29
(Moderately resistant) were sown at 10 days interval
starting from 5% May to 23" June, A significant
correlation (Table-8) between rice blast incidence
and weather parameters viz, minimum temperature,

Table 8: Correlation coefficients of a linear correlation between rice leaf blast (Disease Index} and

meteorological parameters

Yariety

AL3DDAS - :

HR |2 - 0.a89™ 0807 077"
RCPL 1-29 - 03307 0.658" 0.382"
A4S DAS

HE 12 0078 0.906™ 0.842"
RCPL1-29 (081 0845 (L.845™
Pogled

HR 12 0.298 08447 0.720"
ROPL 129 -0.229 0.7907" 0.593"
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Max. Temp. Min. Temp. Morning RH Evening RH Rainfall Sunshine Hr. Rainy Days

0.655™ 0.685™ - 087
.648™ 0.647™ -0z 0687
LG 0321 -0.6857 517"
165 0,190 07047 0330

0302 0.388" -1.6917 0.621%
0194 0,279 -0.644™ 0481
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marning relative humidity, sunshine hours and
number of rainy days was found.

Varietal Screening
ALK Singh

Two hundred sixty six cultures were screened
against leal blast under UBN. Seven cultures under
National Sereening Nursery including three hybrids
{CNB 1253-1-29-22 CNB 1259-5-21, HRI 138 and
hybrids{ EXPHS00, PAC 80007 and KRH 2) were
highly resistant. Six cultores under NSN-Hills (V1.
Y- 3288, HPR 2086, HPR 2088, HPR 2143, VL
4013 and VL 4422) were highly resistant to leaf
blast.

MANIPUR

Rice Improvement Project
5.V, Neachan &Vijai Pal Bhadana

Breeding for high yielding disease resistance
quality rice for main kharif

Eleven advanced selected lines from the crosses
viz., Prasad/TR-24, BR-1/Leimaphou, along with
four checks namely RCM-9 (RC Maniphou-7),
RCM-10 (RCC), Leimaphou (SGC) and Prasad
(NC) were evaluated under transplanted condition
at Lamphelpat Farm. Among these lines, MC-17-
30-6-12, MC-17-8-16-1, KMC-17-34-2-1-1 and
MC-17-8-2-16 were found promising with the yield
potential of 26.5, 25.6, 25.1 and 24.3 g/hill,
respectively. The above lines also showed mild
resistance 1o diseases and insect pests. The maturity
period was 140 days for most of the lines except
MC-17-8-2-16.

A preliminary vield trial with eighteen lines
selected from the different crosses viz., Prasad/TR-
24(MC-17) 10 lines, Napnang mumei/Basmati-370
(MC-217 1 line, BR-1/Basmati-370 (MC-23) | linc,
MNapnang mumei/KD-2-6-3 (MC-26) | ling, BR-1/
RCM-7 (MC-30) 2 lines, IRAT- 0% Basmati-370
(MC-31) 2 lines and Konlong/Basmari-370 (MC-
297 1 line was conducted in transplanted conditions.
The lines, MC-30-1-3-6, MC-31-5-3-1, M(C-17-3-
6-1, MC-17-10-5-3-3 gave yield 29.9, 28,7, 27.5,
25.9 ghill, respectively and maturity range was
130-145 days.
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Regional Co-ordinated triafs

Research Complex Regional Trial on Rice
(RCRT) was conducted under valley condition at
Lamphelpat. The total entries were 13 including
tour developed by this centre viz., RCM-10, 11, 12
and %, The entries, RCM-12, RCM-9, RCPL-1-2-
30, RCM-10 and TOX-3241-221-2-2-3 were found
1o be higher vielder with the vield potential of 23,6,
255,253, 243, 24.2 g/hill respectively. The crop
was matured in 130 to 1440 days.

Under guality rice RCRT on Aromatic rice, nine
entries were evaluated during 2002-03. Among
these lines, genotypes TET-16309, IET-16339, [ET-
16332, IET-16313, IET-16310 were found high
yielder and gave 26.3, 23.5, 249, 247, 23.0 g/hill
vield respectively, The genotypes were taking 130-
140 days for maturily,

Insecticide Evaluation Trials (IET) (Co-
ordinated trial with DRR, Hyderabad)

A.B. Rai

All the insecticidal treatments were superior over
control. Among the different treatments applied 10
DAT and subsequent one spray need based,
profenofos + cypermethrin (Rocket 44EC) and
betacyfluthrin + imidacloprid (conlidor ulta 100
EC) were found highly effective than the constituent
of combination against major pest complex and
registered comparatively higher vield (6426 and
61.35 g/ha) as against check monocrotophos (58.64
gfha) and untreated control (48,17 g/had, 1L was
closely Tollowed by niconicotinoid {group) P
1011120% WG (61.28 g/ha) and ethiprole 10 8C
(61.02 gfha), imidacloprid 200 5L (6097/ha and
profenophos (60.43).

MIZORAM

Varietal Screening Trials
N.S. Azad Thakur & K. Laxminarayana

RCRT upland varietal screening trial
Thirteen upland varietics, namely WAB- 96-1-
1. WAR-5650, IR-63380-16, CT-6942-9-1-2M-1P,
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IR-65907-064-1- 11, CNAX-2888-13-12-H, IR-
63907-20-48, IET-13459, TR 63907-203-18, IRAT-
216, RCPL-1-29, IR-66421-0389-2-1-1 and TRC-
£7-251 were screened for yield attributes. Among
the varieties, TRC- 87-251 was found to be the best
with the grain yield of 36,530 ¢/ ha followed by 1R-
66421-0389-2-1-1 (26.00 gf ha), CT -6942-8-1-1-
INE-1P (2538 g/ha).

RCRT lowland varietal sereening trial

During 2002- 03, 15 lowland varieties viz,
RCPL-1-87-4, RCPL-1-151-1P, RCPL-1-179-31%
REPL-1-230, RCM-9, RCM- 10, RCM- 11, RCM-
12, PSL -85045-19-3-1-1, TOX-3093-10-2-3-2,
TOX -3241-21-2-2-3, ITA-222, DR-92 and Ngoeba
were sereened. Yield data showed that RCPL-1-179-
3P and ITA-222 performed betier with the grain
yield of 64.00 g/ha each followed by RCPL-1-230
(61 g/hal and DR- 92 (59 g/ha),

AVT upland varietal screening trial

Fifteen upland paddy varicties, namely AVT-
2701, AVT-2T02, AVT-2703, AVT-2704, AVT-2705,
AVT-2706, AWT-2707,  AVT-2708, AVT-2709,
ANT-2710, AVT-2711, AVT-2712, AVT-2713, AVT-
2704 & ANT-27 15 were sercened. The yield data
revealed that the AVT-2712 varicty was the hest with
a grain yield of 42.00 gfha followed by AVT-2706
(40,16 g/ha) and AVT-2704 (39,50 g/ha). The lowest
grain yield (25.00 g/ha) was recorded in case of
AVT-2707.

AVT for irrigated mediom hills

Ten lowland varneties (AVT-2701, AVT-2702,
AVT-2703, AVT-2704, AVT-2705, AVT-2706, AVT-
2T, AVT-2708, AVT-2709 and ANT-27 10} were
sereened. It was found that AVT-2708 and AVT-
27010 were the best with the yield potential of 57.00
gfha each followed by AVT-2701(35.00 g/ha).

Integrated Nutrienl Management in Lowland
Paddy

K. Laxminarayana

The effect of integrated use of organic
manures and imorganic chemical fertilizers on
vield performance and nutrient uptake of lowland
paddy (cv IET-16465) was studied. The highest
arain yield (72.80 g/ha) and straw vield (144.8q/
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ha) were recorded with the combined application
of optimum dose of NPK (100-60-40 kg N, PO,
and KO ha''}y and green manure @ St/ha followed
by L00% NP + poultry manure @ 5t/ha (68.72 g/
haand 142.27g/Ma). Application of organic manures
has shown significant yield response than the
recommended dose of NPK. Balanced application
of NPK has resulted higher grain vields than the
single nutrient application. The results indicated that
combined use of organic manures and balanced
application of inorgunic chemical fertilizers
produced highest and sustainable crop yields and
maintained the soil fertility status,

Effect of Phosphorous (P) solubilizing micro-
organisms on yield pertormance ol paddy

The effect of graded doses of P solubilizing
micro-organizms on yield parameters of lowland
paddy (cr RCPLI-88-78) was conducted. The
highest grain yield (6.28 tha) was recorded with
the application of 60 kg PO, ha! (5.98 t/ha). 1t was
also found that the grain vield was significantly
increased with the application of graded doses of P
up to 90 kg PO, ha''. Inoculation of P solubilizing
microorganisms (bacteria) showed significant
response on grain, which might be due to secretion
of organic acids that solubilizing the insoluble P
[ractions in the soil and production ol growth
promating hormones,

Effect of blue green algae (BGA) on vield
performance of paddy

The effect of graded doses of N along with
blue green algae on yield parameters and nutrient
uptake of lowland paddy{cy RCPLI-87-4} was
conducted during 2002. The lreatments include
control, 40 kg N ha!, 80 kg N ha'!, 120 kg N ha'!,
BGA, 40 kg N ha' + BGA, 80 kg N ha! + BGA
and 120 kg N ha'! + BGA. Straw based culture
of BGA was mixed with the fine sand and
broadcasted in the field after transplantation. The
results revealed that the highest grain yield (5.67
tha) was recorded with the application of 120
kg N ha! + BGA followed by 80 kg N ha' +
BGA (5,58 tha). Inoculation of BGA has shown
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marginal yield response due to torrential rainfall
and other factors. The results emphasized that
application ol N [ixing bio lertilizer along with
externally added limited doses of N enhances
crop yields and saves the fertilizer N 1o an extent
ol 20-40kg Niha,

Determination of critical limit for available
N in some of the rice soils of Mizoram

A pot culture experiment was conducted
during kharif, 2002 with 35 different rice soils
representing from 7 villages of Kolasib District
viz,, Tuichhuahen, Chilui, Saiphai, Chanpuipui,
Chemphai, Meidum and Bairabi in order (o find
out the critical limits for available N by different
methods, The soils arc acidic in reaction (pH
4.61-5.75), low to high in organic carbon (0,32
— L.34%:), total N (0.0520-0.1624%), low to
medium in available N {213-452 kg/ha), P (7.02-
21.58 kg/ha) and mediwm 1o high in available K
(146-388 kg/ha). The trial was laid out in a CRD
with 3 Tevels of N (0, 75 and 150 kg/ha). Five kg
of each soil was potted and 21 days old seedlings
of paddy (cv IET-16465) were transplanted at 3
hills/pot at equal spacing. A uniform dose of 60
and 40 kg PO, and K_O/ha were applied at basal.
The grain yliel'c! and other yield parameters were
recorded at maturity, The results showed that
grain yield was ranged from 10.44 1o 53.94 of
potwith a mean of 31.94 gépot and N uptake was
ranged from 10,22 10 623.70 mg/pot. Across all
the soils, a yicld response of 8.63 to 70.03 per
cent was observed.

Paddy varietal trials

AJK. Khan & Anamika Sharma.

Under upland conditions 14 RCRT cultivars
were evaluated for vicld. Among them IR-63907-
206-6B recorded highest grain yield (21.71 g/ha)
lollowed by TR-600-80-32 (21.2 g/ha), CT-942-9-
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1-NP (21 gfha), IR-65907-064- 1-1B (20 gfha) and
IR-6333-80-16 (19.6 g/ha),

In lowland, 15 genotypes with Ngaba and DR-
02 as checks were evaluated and highest vield was
recorded in RCPL-1-68 (62.6 g/ha) followed by
RCPL-1-68 (62 4 g/ha), RCM- 1 (59.6 q/ha), RCPL-
1-65 (36.4 g/ha) and RCPL-1-64 {353.8 g/ha).

Fourteen varieties of paddy consisting local,
HYY and aromatic rice were evalualed for
physiological and yield attributes. Four varieties viz,
Pant-10, RCM-3, Teke and [ET-6666 were found
to be short duration (100-112 days), seven variclics
viz, Bahadur, BPT-3204, Ranjit, Dwarl and tall
Mashurr, Kushal and RCM-9 are medium duration
{120-135 days) ane Toha, UP Special and Sonachur
were found w be long duration (= 140 days).

Spacing trial on wonder rice
ALK Khan & Anamika Sharma

Mean yield of wonder rice was higher (42.96 g/
hay with closer spacing (43x40 cm) followed by
45360 com spacing (37.93 g/ha). Lowest vield (23.00
g/ha} was observed with the higher plant-to-plant
distance (45x80 cm).

TRIPURA

Rice Improvement Programme

K. Chattopadhyay & K.R. Dhiman

Upland Rice

Three irials were conducted to evaluate their
physiological and yield attributes besides their
tolerance to drought and leaf blast.
Adaptive Trial

Twenty upland varieties of different origin and
L7 local jhum varietics were evaluated, IET-168011
{24.7 g/ha), AR-11 (23 g/ha), TRC-87-251 (23 f
haj and Annada (21.5 g/ha) performed better than
others,
AVT-VE

Twenty entries, including two check varieties,
Heera and Aditya and one local check, Rasi, were
evaluated on the basis of yield and yield
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contributing characters. All lines performed better
than Heera (1525 kg/ha). The yield performance of
IET-16945 and 1ET-17509 {2683.3 kg/ha) were
better than the others.

Hybridization and selection

F3 gencration was raised from the crosses of
varions upland and jhum (tila) varieties. TRC-2000-
36-1-1, a cross between TRC-87-251 (Ngoba/
Garomalali] and Bandana was found promising with
very high yield (32 g/ha).

Lowland Rice

Three varietal trials of transplanted rice were
conducted under shallow or medium shallow water
depth sitwation in kharif 2002 Five lines were
selected from varictal crosses among Lowland
aromatic lines.

AVT semi deep- water paddy

This All India Coordinated trial comprised 7
entries, 2 regional checks, Sabita and Purnendu and
one local check, Puja. The local check puja
performed better than all lines with an estimated
yield of 54.3 g/ha. The seed yield of [ET-17318
was estimated 43.03 g/ha.

RCR trial 5

Among, 15 lines, ITA-222 (4440 kg/ha) and
RCPL-1-151-1F (4160 kg/ha) performed better than
others. The mean yield and maturity period of those
lines were 3.00 t/ha and 131 days, respectively.

Adaptive trial

Seven genotypes of diverse origin were
evaluated. The yield of TRC-229-F-41 (6200 kg /
ha), a low land variety, developed at this center,
exceeded the vield of Swarna-masuri (MTU-7029}
P00 kg fha)

Integrated disease management of Rice
T.K. Sengupta

Integrated disecase management of rice was
conducted in upland situation in kharil season. As
local varieties, which are grown by the farmers, are
susceptible to blast disease, varietics were collected
from the farmers of Garomalati, Gaduma,
Mamithutru, Kalikhasha, Kechkibadam, and lolly
villages. Pusha 2-21, a susceptible variety, was kept

as control for comparizon with other treatments.
Treatment of seeds with carbendezim @ 1 gmikg
effectively reduced the incidence of the blast in
nursery. Management practices such as weeding,
rogueing and other intercultural operations were
followed Lo prevent infection from any alternate and
collateral hosts which may spread the blast and
brown spot diseases. Spraying carbendezim @ 1g/
I three times during their growth period on Pusa 2-
21 variety which was susceplible to leal and neck
blast could reduce the infection significantly, The
details of lesion size in different local cultivars and
the ratings are given in the table 9 and H.

Table 9 : Evaluation of rice cultivators against
leal blast in upland condition.

Cultivar Lesion size Leaf blast
Pusa 2-21 H.0em 9005
Graromalati 4.00cm 2.5 MR
Gaduma 4,00cm AR
Mamithatre 4.00cm 12 MR
Tolly S5.00cm 40 MR
Klikhasy 3.80em 39 MR

5 = Susceptible, MR - Moderately resistant.
Table 10 : Effect of fungicidal chemicals on blast
disease

Namie of the % leaf blast % increase

fungicide incidence in yield
Blitox 5000.5% 1 2.5
Dithane M-45 0.2% 125 4.7
Dithane 2-78 00259 1.2 10.0
Bavistin 0.05% 07 3.4
Control 58 -

Evaluation of varieties for resistance to rice blast
46 rice varieties from CRRI Cuttack were received
to evaluate the varieties against blast disease of rice
under Tripura condition.
Evaluation of disease reaction based on (-5 scale,
a) No visible symplom {spot) to just pinheader
brown colored specks — 1.
b} Brown colored circular spots without typical
grey center — 2,

wpriirs 212 - 2003
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&) Circular spots with typical brownish and grey
center — 3.

d) Typical spincle shaped spot with grey center
and with or without brownish margin.

el Several spots coa lescigle together leading to
death of Y ta ¥ of the leaf blade - 3.

43 varicties were evaluated against leaf blast and
neck blast disease of rice and recorded the minimum
incidence of leaf blast, no incidence of leaf blast
disease, no infection has been found.

Banded leaf blight disease of Rice

Banded leaf blight disease of rice was recorded
in the variety TRC 87251 in upland paddy in kharif
season. The treatments include seed treatment with
carbendezim @ | gm/kg seeds and foliar application
with carbendezim @ | gmylitre of water, blue copper
and dithane M-43 as also tested. Carbendezim
spraying thrice, one at the seedling stage, second al
maximum tillering stage and the third at boot leaf
stage successfully controlled the disease and
increased the yield.

Improvement of Aromatic lines

Five lines were selected from varietal crosses
among lowland aromatic and non-aromatic lines.
TRC-02-2-1 (RCPL-87-4/Pyrum} and TRC-02-5-
| (Pyzum /Binni) and TRC-02-4-1 (Basmati-370/
RCPL-1-87-4} were found promising with 40 g/ha,
40 gfha and 30 g/ha, respectively,

Purification of local aromatic line, Kali Khasha

After two cyele of Pure line seleclion, quality
and vield (27 g/ha) improved significantly.

MAIZE

MANIPUR

Maize Improvement

5.¥. Neachan & Yijai Pal Bhadana

Five genotypes of Baby corn obtained from
Barapani were evaluated at Langol farm, RCM-1-
301153 gfplant) and RCM-1-1 (6.2 ¢/plant) were
found (o be higher vielder, Sixteen entries of maize
obtained from TARL New Delhi were sown on
16.5.02 at Langol farm. Among these entries,
Wikram gave highest vield (151.7 g/plant) followed
by Deccan-103 {145 g/plant} and Suwan composite
(1399 afplant).

MEGHALAYA

KHARIF MAIZE
DK, Verma, B.K. Sarma & K.R. Dhiman

Varietal Adaptability Evaluation

Seventeen trails were conducted to evaluate 377
strains (o identify high yielding, disease resistant
straing of medium, early and extra carly maturity
under rainfed condition. Superior strains from
different trials are listed in Table 11, Tahle 12 and
Table 13, These trails included 87 RC Strains (18
composites and 59 hybrids) developed at the

Table 11 : Promising entries of maize identified under different maturity groups.

Ranlk TET 61 A IET a1 B IET 62 A
FSM SN (A0S |

i DMR-619 DMR-633 DMR-545
(58.77) (56.60) (41.05)

11 DMR- 615 DWR- 648 D= 542
(36,100 (30.4%9) (30,710

1T DME- 620 DME- 059 DME- 550
[3.47) {49.60) {26.600

Trial Mean 41,74 35.03 19,89

Entrics 29 9 25

SEx (228 (141 (L319

CD 948 4.7 T4

“ Figure in perenthesis indicates gramn yield {géha)
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IET62 B IET 63 A IET 63 B

MM EM EM

DR-571 DME- 492 DMR- 523

(20068 {33.68) [41.95)

DME- 569 DME- 498 DMR- 518

{17:15}) (29.81) [38.98)

DMR- 372 MR- 494 DME- 524

(L5.07) [26.59) (30.99)

D49 15.83 17.05

25 29 29

1.211 0,323 0.441

368 4.54 B4
i_.’ud_'..;u' .'.ljl'll-"ll.'-,-'.’.:' = LTS
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addition, RCBC . RCPC and RCSC Development of early and extra early composites
1alry comwers evaluated toidentif i In order to increase maize productivity in rainfed
mg materials in baby corn, pop corn and  agro-ecosystem of hills, efforts were continued to

orn respectively, develop high yielding. short duration, vellow flint
hybrids and composites through chain erossing and

22 'Pmmising entries of maize identilied under different malurity groups.

AET 66 ° AETG7 AET68 AET69 AETT) AET71  AET72  AET 101  AET 102
MM EM EEM  FSM MM EM EEM  E&FEEM E&IEM

DMR-  DMR- DMR- DMR-  DMR-  DMR-  DMR- DMR- DMR-
- 307 254 237 149 183 116 101 112 215
IO (4044 (3a61) (a7 (BT2S) (7303 (8RB (TAO01) (6496

DMR-  DMR-  DMR-  DMR- DMR-  DMR-  DMR- MR- DMR-
&R 233 238 150 152 1200 102 11 218
(@2.88)  (3571) (2617 (7564 (77950 (64960 (8644)  (4407) (5315

DM H- MR- MR- VIR DVIR- IR~ MR- DME- MR-
ang 252 236 147 185 L8 103 102 212
(30:92) (32700 (20450  (73.093 (64200 (63.34) (84,501 (41.33)  (24.80%

2778 27.26 25,51 406 76.51 4677 A6.44 3514 JLE5

17 8 4 5 5 & 3 13 37
0915 1311 0,908 1.620 B0 1.871 1.82 0.218 LELD
3.46 372 442 2.39 349 4.44 2.23 948 a4

:_p;mnthesis indicates grain yield (g/ha)
|
able 13 : Promising entries of maize identified under different maturity groups.

= - Aunnal Reprore 2002 - 201402
e e e al et

PDF Creator - PDF4Free v2.0 http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

ling = tester methods possessing resistance to A
turcicion leal blight. Broad genetic based HEY Pool
reconstituted from 38-selected S, progenies were
subjected to second cycle of selection for shorter
plant height, earliness, higher grain yield and
disease resistance. APM-7 and APM-8, advance
stage experimental composites, derived from HEY
Pool through S fhalf sib sclection was homogenized
by selected sib mating. Mild selection pressure for
uniformity and other agronomic traits were
practiced in RCM-75, and RCM-76, constituted

through 5, selection in enriched Pool during Kharif

2002,

Hybridization and evaluation of segregating
populations

Altogether LO2 F, strains, 122F, strains, 27 Pﬁ
strains, 37 F, straing, 8 APM populations and 6
DAPIM ( Differential Anthocyanin Pigment) strains
were evaluated For various agronomical traits.

Genetic Resources - Evaluation and maintenance
Altogether 77 early yellow inbred lines were
evaluated for yield, early leal area, better plant type,
lodging resistance. lower ear placement, tolerance
to diseases and pests. Twenty-three desirable
advance stage inbred lines have been identified for
their use in hybridisation after inbreeding and
selection.  Besides these new introduclions, 72
primitive prolific maize collections available with
the institute were evaluated and maintained to
conserve the available genetic diversity for
prolificacy and other agronomic characters.

Maintenance and seed increase

Nucleus seeds of RCM-75 (12 Kg), RCM-76
(1.5 Kg), RCM 1-1 (12 Kg), RCM 1-2 (BKg), RCM
1-3 (11 Kg), OCM-2 (4Kg) and Coix (4Kg) were
produced by maintaining time and/or distance
isolation for further production of breeder seeds
during Kharif-2003.

Breeder seeds of RCM 1-1 (118 Kg), RCM 1-2
(38Kg), RCM 1-3 (138 Kg), RCM 1-4 {12 Kg),
OCM-2 (14Kg), Coix (6Kg), RCM-73 (21 Kg) and
RCM-76 (14 Kg) were produced by mainlaining
time and/or distance isolation for lurther production
of Breeder Seeds during Kharif-2003.
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Varietal demonstrations/ Crop Cafeteria

RCM [-1, RCM 1-2, RCM 1-3, MLY, MLW,
Wijaya Composite, RCM-75, RCM-76, APM-T,
APM-8 und Gujarat Makki-2 were grown to
demenstrate their production potential.

['ront Line Demonstrations under Accelerated
Maize Development Programme (AMDP)

DK, Verma, B.K. Sarma
& Rajesh Kumar

Altogether 100 front line demonstrations (FLDx)
were conducted in Ri-Bhot, West Khasi Hills and
East Khasi Hills districts using Vijayva Composite,
Gujarat Makki-1, RCM [-1, RCM 1-2 and RCM
I-3 in collaboration with State Department of
Agriculture, Meghalaya and Division of
Extensionel the Institute. The average vield
recorded per demonstration was: Vijayva Composite,
1454 Rgfacre, Gujarat Makki-1, 1747 Kg/facre;
RCM 1-1, 1438 Kgfacre; RCM 1-2, 1110 Kgfacre
and RCM -3, 1319 Kgfacre. Twenty three maize
meelings were organized, one for cach village and
one at the Research Farm of the Division where
farmers were imparted training on improved maize
production techniques

RABI MAIZE

Varietal Adaptability Evaluation

Two trails were conducted 1o evaluale 45 strains
including rabi maize from RALU, Pusa, Bihar to
ideniily high vielding, disease resistant strains for
eirly maturity, cold tolerance and cob yield in winter
season/ pre-rabi maize season. Superior strains from
the trials are listed in Table 14.

Front Line Demaonstrations under Accelerated
Maize Development Programme (AMDP)

D.K. Verma, B.K. Sarma
& Rajesh Kumar

Allogether 50 tront line demonstrations {FLDs)
were conducted by using Vijaya Composite, Gujarat
Makki-1 and RCM 1-lin collaboration with State
Department of Agriculture, Meghalaya and Division
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ol Extension, of the Institute. The date of planting
at various farmers fields had ranged [rom 15®
August to 18" September. The fertilizers and other
inputs were provided to individual farmers in the
form of Urea @ 3.5 Kgfacre, SSP @ 7.5 Kafacre
and MOP @ 1.25 Kgfacre. The average yield per
demonstration ohserved for Vijaya Composite was
4648 cobs/acre, Gujarat Makki-1 was 6103 cobs /
acre and RCM 1-1 was 6988 cobs facre, Twenty
three maize meetings were organized, one in each
village and one at the Research Farm of the Division
where farmers were imparted training on improved
maize production lechnigues.

Table 14: Promising entries of rabi maize
identified.

Rank RCRT (RM) — ROCRT (RM) -
2002 A 2002 B

1 Hemant Wijaya Composite
(1568 vha) (1264 tha)

i} Wijays Composite  Suwan
(1492 tha) (11.48 tha)

bl Devaki APM-11
(8.8 t/ha) (7.88 tha)

Trial Mean 6,88 tha 7.88

Entries 25 20

SE+ 0.268 (.388

ch 947 9.84

* Figure in pacenthesis indicates green cob yield (gha)

Germplasm characterization and evaluation

B.K. Sarma & LK. Singh

Characterization for 183 maize germplasm for
10 characters was carried out following the
procedure given in Minimal Descriptor of Agri-
horticultural crops {part-1y of NBPGR. The design
adopted for evaluation Augmented
Randomized Block Design and data were recorded
as per Minimal Deseriptor. Wide variabilily among
the materials was observed in all morpho-agronomic
characters, The germplasm exhibited wide range of
variation in the morpho and agronomic character.
{Table 15)

Was

Character

Days o 509 silking
Danys o 30%% tasseling
Leaf length

[ eaf widih

Ear leaf Arca

Plant heizht

Ear placement

Ear length

Ear width

Range

56— 00 davs
51 - 101 days
579 - 1086 em
0.6 =108 em

3RZ = 11837 e

132.6 - 312.3cm
Th =222 ¢,
4.1 =16.9cm
5.1 =140 em

Table 15: Morpho-agronomic characters of
maize germplazm.

Kerneksirow 104 - 384

Fernels weight/plant 42.3-21064:

00 e weight e
SOIL SCIENCE

Effect of P levels, FYM and lime on

micronutrient uptake by maize and soil available
micronutrients

M.S. Venkatesh, Kailash Kumar,

I, Majumdar and Patiram

Application of higher levels of P resulted in
reduced uptake of micronutrients. Liming decreased
the uptake of Fe, Mn and Cuand Zn by grain. FY M
application increased the uptake of micronutrients
as well as soil available micronutrients.

ENTOMOLOGY

AP CESS FUND PROJECT:
Entopathogenic Nematodes (EPNs)
AN, Bhylesha, K. Rajasckhara Rao
& Gitanjali Devi

Host searching ability of indigenous entomo-
pathogenic nematodes isolated from soil

The maize cob borer Sienachroia elongella is
the major insect damaging green cobs. The larvae
bore into the cobs and feed on the seeds. The markel
value ol the cob is reduced. The cob borer infested
cobs were identified in the field and a spray
containing 10003js per ml was sprayed on the cobs
during the cool howrs of the day, The cobs were

33 Adprpal Regrorr 20002 208,
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hurvested after 48, 72 and 96 hours of reatment
and the larvae killed due 1o the infection due to
Steinernema sp. was observed by removing the
husk. The observations showed that 56.8 per cent
of the larvae were killed after 48 hours of treatment
and 97.7 percent of the larvae were killed afier 72
howrs of treatment. The results showed that the
Stefnernema sp. can be effectively used against the
cob borer larvae under field conditions. The host
finding efficiency of Steinernena was very high
andd 100 percent of the larvae present in the cobs
were infected alter 96 hours of spraying of the cobs.

Utilization of indigenous Entomopathogenic
nematodes for the management of maize stem
horer

The stem borer infested plants in the maize field
were identified and tagged. Ten plants each were
selected Tor application of EPNs . The nematodes
were sprayed on the infested plant @ 2000i]s/ml.
Drestructive sampling technique was adopted and
the plants were harvested after 48 hours, and were
splitopen to know the mortality of the Larvae inside.
The healthy larvae were allowed inside till 96 hours.

The results indicated that 54,44 per cent and
7272 per cent of the larvae were killed in the
Steinernema sp. treated plants alter 48 and 72 hours
of treatment with EPNs. Where as in the H. indicus
treated plants 76.6 per cent and 90 per cent of the
larvae were killed after 48 and 72 hours of exposure
o nematodes. Both the species were found 1o be
highly efficient in bringing about the mortality of
the stem borer larvae.  However among the two
species tested, H. indices was Tound to be highly
virulent even under field conditions. In the control
plants maintained no mortality of the larvae were
abserved.

Progeny production of EPNs Steinernema and
Heterorhabditids indicus

The progeny production or the emergence of
nfective juveniles from the cadavers was studied
under various doses of infective juveniles (ijs). The
laboratory reared Achroea grisella and Galleria
mellonelle were used as he test insects, Dose
ranging From 50 ijs per larvae (o 200 ijs per larvae
were lested and the larvae which were killed by
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EPNs were incubated and the emerging infective
Juveniles were counted using Haemocytometer, And
the results arc presented in the Table 16 Maximum
infective juveniles were produced in the reatment
with 100 ijs / larva using G. mellonella (2,38000)
the maximum production of ijs was also noticed in
100 ijs/larva treated AL grisella (1450000, Similar
resulls were found in case of H. indiciy also and
dlakh ijs were produced when 100ijs/larva was nsed
A case Al prisella 2 lakh 60 thousand  ijs were
produced at the same level of reatment, The higher
dose did not increase the production of infective
juveniles. This may be due Lo the more compelition
for entry in to the host and also survival and
production of young ones.

Table 16: Progeny production Steinernema sp.,
Heterorhabditids tndicus

Steimerien sp. Herevarhalditids indiceg

Dose{ijaflwver A griselle G meflanello A privelf Comelfongfla

a0 GRTEN] F.33000 200000 330000
L1 TSRS0I 2 3R000 ZE00A0 430000
lat) FOG 220000 200000 40000
M0 NI 1, S0 LR {00

Production of L}s in different stages of cob horer

Different stages (instars) of the cob horer was
treated with Siefnernema sp. and the infective
Juveniles production was studied, The results
indicaled that the production of infective jeveniles
ol EPNs were increased with the increase in the
age of the larva and the maximum production was
found in the 6", the last instar larvae (=400000 ij/
larvae)

MIZORAM

Maize Varietal screening trial
N.S. Azad Thakur & K. Laxminarayana
Under varietal evaluation trial, seven varieties

viz., MLW, Gujarat Makki, MLY, RCM 1-3, RCM
1-1, Vijuy composite and RCM 1-2 were evaluated.
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Among these highest grain yield was recorded with
RCM -1-1(51.00 g/ha) followed by MLW (30.56
gfha.).

Baby Corn
N.5. Azad Thakur & K. Laxminarayana

Five varieties viz,, MLW, MLY. RCM [-1. RCM
12, und RCM 1-3 were evaluated for their yield
potential. Among the varieties, RCM -1-1 was found
to be the best with a yvield of 48.00 g/ha followed
by MEW (42,00 g/ha).

NAGALAND

Maize varietal trial
ALK, Khan

Among the five varicties evaluated for their yield
patential, RCM-1-1 found to be hest (29.7 g/ha)
followed by MLY (29.05 g/ha), MLW (2737 g/ha),
RCM-1-3 (26,16 g/ha) and RCM-1-2 (23,32 g/ha).

SIKKIM

Studies on nitrogen management in Maize Tor
vield maximization
R.K. Avasthe

1. Studies on method of urea application in
hybrid maize (ProAgro P-4640)

Three basic methods adopted for urea
application @ 120 kgfha were broadeast, furrow
application and side-band placement as —full dose
it the time of sowing, in two splits — hall at sowing
ind half at knee-high stage and three splits — 1/3 at
sowing, 1/3 at knee-high stage and 1/3 at tasseling
of the hybrid maize. Split, side-band placement
produced the highest grain yield (7700 kg/ha)
followed by furrow application (6800 kefha) and
broadeast application produced 6350 kgfha as
compired 10 no nitrogen control yield of 1360 kgha,
2. Studies on integrated nutrient management
in hybrid maize (ProAgro P-4640)

Highest grain vield of 6800 kg/ha was recorded
incthe treatment with Azophos (Azotebacter
inoculant) seed treatment with 40 kg N through
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FYM at sowing and two-split top-dressing of urea
— hall al knee-high stage and half at tasseling. Tt
was followed by the trealment where 40 kg N was
applied through FYM at sowing and two-split (-
dressing of urea — half at knee-high stage and half
at tasseling that produced a vield of 3900 kg/ha as
compared to 1400 kg/ha grain yield in no nitrogen
control.

Comparative evaluation of local cultivar and VL
Ugal-7 variety of buckwheal and studies for
tertilizer dose recommendation

R.K. Avasthe

Grain yield was highest with the combination
of N:P:K: applied @ 40:8(k40 kg/ha for both VL
Ugal-7 and Local Mithe at 303 and 1590 kptha
respectively as compared to 210 and 400 kg/ha in
the corresponding control plots.

TRIPURA

Maize Improvement Programme
K.R. Dhiman & K. Chattopadhyay

Improvement of Jfham lines
hybridization

Thirteen maize populations are in the process
of development through inter-varietal crosses and
generation advancement from two fuen-maize lines
and three composite and hybrid segregating
generalion. The average maturity period of the jhuon
lines was 120-125 days with an yield of 20-25 g/
ha. Notable improvement was recorded regarding
days to maturity (83-90 days), cob size, cob length,
100 seed weight and plant vield (40 —60 g/ha) in
these populations. These characlers were coupled
with the fixing of prolific nature of fum-lines in
developing populations,

through

Screening of maize genotypes and their cross-
breds against sheath blight

5. Biswas & K. Chattopadhyay

Maize varieties like, Prakash, Tarun, Nabin,
JThoom black (JBY, JThoom Red (JR) and Jhoom
yellow (1Y), and their cross breeds, namely, Prakash
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XY, IY X Prakash, Tarun X JY, Y X Tarun, JB X
Prakash, Prakash X JB, Nabin X JY, Nabin X JR,
Nabin X JB and JR X 1Y, were evaluated Tor their
resistance to sheath blight {incited by Rhizoctonia
sofaniy during Khardf season. Of all the varietics
and cross breds, Prakasty, JY and JB. and their cross-
treds showed a certain degree of resistance, while,
Nabin and JR, and their cross breeds showed high
susceptibility. Other varietics and cross breeds were
intermediate in disease reaction.

OILSEEDS
MANIPUR

[ntegrated nutrient management in Groundnut-
Mustard cropping system under rainfed foothills
conditions

A.B. Rai & B.B. Panda

Integrated nutrient management in Groundmut

The experiment was carried out with 7 different
treatments having organic and inorganic sources of
nitrogen in Kharif 2001, Among the 7 nutrient
treatments, groundnul inoculated with Ritizebium
and applied with 15 kg N/ha registered highest pod
vield (19.44 gfha) closely followed by the treatment
with 30 kg inorganic nitrogen per hectare (19.24 g/
ha). However these two lreatments were statistically
at par with FYM 5 t/ha, FYM 2.5 t/ha + Rlizobium
and FYM 2.5 t/ha + 15 kg N/ha and produced
significantly higher pod over control and Sole
Rhizobium inoculation. Findings are presented in
Table 17,

Table 17 : Effect of different treatments on pod
yield of groundnut

Treatments Pod yield (g/ha)
Control 12.09
Rhizobium 13.87
Rhizobium + 13 kg Niha 19.44
30 kg N/ha 1924
FYM 3 vha 17.35
FYM 2.5 tha + Rhizabinm 17.93
FYM 2.5 vha + 15 kg N/ha 18649
SEM + 106
CDx (P=0.05) 3237

PDF Creator - PDF4Free v2.0

3

Integrated nutrient management in mustard

Eight different treatment combinations of
organic and inorganic sources of planl nutrients
were applied 1o mustard and all the treatment
combinations significantly increased the seed yield
over conlrol (3.44 t/ha). The highest seed yield
(L0W08 Uhad and vield atributes were recorded with
application of FYM (3 t/ha) + 50% of the
recommended NPK dose (13:15:15) + Ammonium
Sulphate (20 kg/ha) and it was significantly higher
than other treatments but al par with FYM (5 t/ha)
+ Zine Sulphate (20 kg/ha).

Development of suitable cropping system for
rainfed-foothills of Manipuor

Performance of soybean varieties under
foothills condition

Among the ten promising soybean varieties
tested under foothills conditions of Manipur, the
highest vield was registered in MACS-13 (29.3 ¢/
ha) followed by NRC-20 (28 4 g/ha). While these
two wvaricties were at par with JS-335, Pusa 16,
Bragg and PK-471 produced significantly higher
pod ever rest of the varieties. The lowest yvield was
recorded in PK 262 {13.5 g/hal.
Performance of Groundnut varieties under
rainfed foothills condition

Among 14 different varieties of groundnut tested
under rainfed Toothills condition, ICGY-86390
recorded highest pod yield (24.8 g/ha) followed by
[CGS-44 (18,13 gfha). The variety [CGV-B6590
produced significantly higher pod yield compared
to other varieties.

Inter-institutional collaborative project on
Rapeseed Mustard

Effect of dates of sowing on different varieties
of Mustard '

The experiment was carried out in a split plot
design with two dates of sowing (October 25 and
November 9) in main plots and three varieties (SEJ-
2, JM-1 and RH-30) in sub plets with 3 replications.
All the varieties produced significantly higher seed
yield when sown on October 25 over November 9
sowing, There was no significant difference in seed
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yield among the varieties when averaged over date
of sowing. However, RH-30 recorded highest seed
vield (381 g/ha) on sowing in October. The variety,
SEI-2 gave highest vield when sown on November
Swhile it was lowest yielder on sowing in October.,

Evaluation of recently released groundnut
varieties and their nutrient efficient lines

Twenty four recently released groundnut
vanielies were evaluated for their pod vield, nutrient
efficiency and leaf spot diseases. Among the 24
varietics, maximum pod yield (23,83 géha) was
recorded i the variety NRCG-7399 followed by
ICGY-86390 (20,07 g/ha) and TG-26 (16.46 g/ha),
The highest number of nodules/plant (46) and pods/
plant (9.67) were observed in NRCG -7599. But
the number of plants affected by leaf spot disease
was lowest in NRCG-7599,

Evaluation of different Rhizobial strains on
groundnut

Mausumi Raychaudhuri & S, Raychaudhuori

The experiment wis repeated in association with
RBDC, Imphal to assess the efficacy of different
Rhizebial strains on groundnut with respect (o vield
attributes. The experiment was carried oul al
Krishnagiri Farm, Langol Hill in split plot design
with three replications. Three groundnut varieties
were lested viz., 1} TKG-194A, 2) JL-24 and 3) GG-
200 Different Rhizobial strains tested were viz., 1)
Control, 2) TAL- 1000, 3) IGR-6, 4) NC-92 and 5)
JCG-48. The experimental soil was taxonomically
classified as Ulasol. The soil and plant samples were
analysed to study the effect of the Rhizebial sirains
on nutrient uptake and soil characteristic.

The cultivars showed significant difference in
pod and haulm yield. JL-24 gave the highest vield
over TKG-19A and GG -20 For both pod and straw.
IGR-6 and NC-92 strains increased the pod vield
significantly over control and TAL-1000. The
interaction was significant for both pod and straw
yield. The results revealed that all the strains could
increase the pod and straw yicld of GG-20 cultivars
significantly. On the other hand these strains had
very insignificant impact on TKG-19A cultivars,
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The N and P uptake by lhe crop showed similar
trend as that of their respective yields.

In another set of experiment, 10 groundnut
varieties viz,, 10 NRCG-6151; 2) PRVG 2, 3) JL-
24, 4) NRCG-6450, 5) ICGY 80950, 6) ISP-19,7)
FESG-8, 8) M-13, 9) NRCG-0121, 10) Kadiri 3
were tested with 5 rhizobial treatments 1} Control,
23'1-169, 3) Jeg-48, 4) T-1000 and 3)NC-92 in the
field as well as in pots. The experiment was initiated
to ascertain the exient of variation i nfection/
nodulation one strain could impart w different
cultivars as well as the extent of variation in
response one cultivar shows to different strain. So
that the feasibility of recommending cullivar
specitic strain or validity of such recommendation
is ascertained.

The yield auributes viz., no. of nodules, no, of
pods, dry nodule wi., root length, shoot length, root
wl., shoot wi ete. per plant were recorded and the
results showed characteristic difference among the
cultivars and their interaction with different strains.
The number of nodules per plant in the field is
presented in Table 18.

Table 18 : Total no. of nodules per plant in the
field.

Variety Contrel T-169  Jep-48 T-1000 NC-92
I HRCG 6151 23133 141 23T 167.67
2PKVGE 16967 3700 [87h6T 93353
3JE-24 150 13F6T  I43% FT6T
4 MREG 6450 A1,3F 14667 B33 1533 10633
FICGY B850 B30T 5133 129.67 12433 - 9667
ISP 1D 144 L1133 12733 16133 143

TFESG § Ilea7 14033 13723 16D R9.67T
8 M-13 12967 97.67 1BG33. 90 46,67
9 NRCG 6131 12435 87 13533 LB6H3EL 148

10 Kadiri 3 7133 7567 10367 174 171.33

In the pot experiment, number of secondary root
per plant, number of nodules per plant, root length,
shoot length, nodulation pattern, their distribution
were recorded. The cultivars showed significant
difference in sceondary root formation (Table 19,
nodule formation and their distribution. The nodule
weight per plant and biomass production (shoot+
root) varicd signilicantly.
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Table 19 : Mean no. of secondary root per plant
in pot.

Yariety Control T-169  Jeg-d8 T-1000  N{-92
I NRCG 6151 il b 43 a6 50
IPEVGE 43353 7533 46467 6433 64T
31124 7y .3 L5 207 3833
4 WRC 650 T133 G Tha7 3933 kil
3GV B6050 3333 5467 1933 47,67 23
AI8P 19 (E] Tt Tk 37 44
TFESG & T4 70 405 a0 az

2 M-13 L] 27 42,33 4467 535
WNRLGG13] S 46 55 67 3lLS
10 Kadiri 3 56 49.67 19 523

Inter-institutional collaborative Project on
Groundnut

Evaluation of germplasm and advanced
breeding lines

Mausumi Raychaudhuri and 8. Raychaudhuri

The experiment was repeated with 50 promising
germplasm lines of [CG series with two lreatments
Viz., [TI} Control and (T, 50 kg f.’ZDﬁfha + 2500
kgfha lime + 10 vha FYM with two replications.
The experimental soil was clay loam in texture
having pH 4.8, organic C 18.6 mg/kg and available
P 9.32 ma/kg. The highest pod yield (a/plant) was
recorded in ICG 4070 (15.53) followed by 1CG
45371 (14.32) and ICG 6487 (14.08). The nodule
dry wi, root and shoot dry wt per plant were also
recorded. The poed yield increased significantly with
T, for most of the germplasms tried. The overall
pod yields of the germplasms were less compared
to that of the previous year.

MEGHALAYA

OILSEED IMPROVEMENT:
G. Sahay

SOYBEAN

Two trials were conducted viz. evaluation of F,
generation of various crosses and one trial under
Darjeeling hills condition (Table 247, F, generation
evaluation for rust and frogeye leaf spot (FELS)
disease resistance was conducted with 29 hybrid
lings, Line DS93-104B x JS80-21 (H,) was highest
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yielding (26.76 g/ha) with disease score 131, 231,
321 tor rust and 2 for FEELS, followed by Bragg x
DS93-104B (11, yielding 25.6 g/ha and disease
score 131, 232, 323 for rust and 0 for FELS, Pusa
16 x PK416 (H,,) yielding 24.00 g/ha and disease
score 132, 221,321 for rust and 2 for FELS,
PUSAL6x PRI137 yielding 23.90 g/ha and discase
score forrust 121, 221, 321 and 0 for FELS, JS{SH)
BU9-48 x DSY3-104B yielding 23.83 g/ha, disease
score [or ruse 132,232,332 and for FELS 3.

Under Darjecling hill condition 9 varieties were
evaluated. Bragg was the top ranking with 25,12 gf
ha followed by NRC-24 (19.37 g/ha), NRC — 18
(18.75 gfha), NRC-19 (11.67 g/ha) and PK1137
(10.0 g/ha), respectively. Average yield of the trial
was 12,86 gfha.

In germplasm maintenancelevaluation, eighty-
nine varieties were evaluated. IS (SH) 80 —48 was
top ranking with 31.10 g/ha yield followed by IS
(SH) 89— 2 (26.30 g/ha), JS (SH) 89— 58 (25.80 g/
ha) PK — 1137 (22,20 g/ha) and TAS — 41 (20.80 ¢/
ha). Average trial vield was13.01 g/ha,

GROUNDNUT

Three trials were conducted viz. Evaluation of
selections from JL-24, Screening for AI™ Toxicity
Tolerance and Optimum sowing time of promising
varieties. A sctof germplasm was also maintained.

Six promising varieties of groundnul identified
from AVT of previous years were evaluated for two
different dates of sowing i.e. 1* week of June and
3 week of June. Average yield of first date of
sowing was (.79 g/ha. Average yield of 2 dare of
sowing was higher i.e. 12,17 g/ha. Confeclionery
variety, ICGV 86188 was top ranking with 16.51
g/ha yield. In A1 toxicity wlerance trial, 100 lines
were sereened out of which 1CG -3241( 19.09 o/
ha} was top ranking, followed by 1CG — 1822 (16.28
gfha), ICG — 6513 (15.17 g/ha), KG-3073 (14,93
atha) and ICG — 7209(14.57 g/ha). Average yield
of the trial was 0.69 g/ha.

Sixty eight entries were maintained and
evaluated of which NRCG ~ 1241 was top ranking
with 27.75 g/ha yield followed by JL — 24, ICGV/
B8338, NRCG - 3160 and ICGV — 87415, yielding
24,90, 24.80, 22.25 and 22.22 g/ha, respectively.
Average yield of the trial was 14.01 g/ha.
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Eight selections from JL 24 were evaluated for
the third year, On the basis of three years evaluation
JL24/98-6, JL - 24/98 — 8, JL —24/98-T and JL. 24/
0810 were found higher yielder than parent J1.-
24, Average yield of the trial was 20.91/ha. The per
cent yield increase over 11-24 was 25.8%, 25.3%,
15.3% and 12,99, respectively (Table 20),

Tahle 20 : Promising varieties of oilseeds from
different trials.

Buank Soybeani G.P)  Soybean Groundnut (G
(Darjecling Hills}
Variely  Yield Vagiety  Yield  Variety Yield
{Kgiha) {Ka/hay (Kg'ha)
I JS{SH) 3D Bragg 2512 NROG- 2798
80-48 1241
1l IS (5H) 2630 NRC-24 1937 JL-24 240
£0.2
| IS8 2380 NRC-18  L87S ICGW- 2480
8058 BRAIE
1w C-36 2270 NRC-1% 1147 NRCG- 2228
1160
¥ PE-1137 2220 PK-1137 1000 ICeiY- 2222
87413
Enries 8% ) (4]
Trial menn 13401 1286 1408
SEM + (H2 281 1.3
CRIE%) 463 5,90 341

SOYBEAN
Dilseeds Germplasm characterization and
evaluation

JK. Singh & A. Pattanayak

Thirty six germplasm were collected Trom
different states of North Eastern Region during
2000-2003 and evaluated for 12 characters and
variability found in some important characters
studied are given in (Table 21 ), Varability was also
abserved in qualitative characters like plant vigour,
flower colour, leaf shape, pod colour, seed coat
colour, seed shattering and biotice stress
susceptibility ete.

Table 21: Variability obscrved in oilseed
germplasm.

Characters Range
Days 1o 50% flowering 34 e days
Plant heigh o2 = T06 e,
Mo, of Primary branches/plan LO=-30
Mo of Secondary branchesiplam L—42
Podsiplant B <380
Mo, of seeds/pod B o

63462 ¢

42 =220

Seed yielddplant

1008 seed weight

Studies on the performance of suybean varicties
under different planting densities

D.C. Saxena

Field experiment in rainfed uplands was initiated
in kharif 2002 in mid hill altitude of Meghalaya to
study the performance of Soybean varictics under
two planting densities. The data on grain yield
revealed that the highest yield (10.29q/ha) was
recorded with variely RAUS-3 followed by MAUS-
T1(9.87g/ha) and MRC-41 (8.85g/ha). The varicty
Indira soya-9 remained poor yielder (8.64q/ha). In
planting densities, highest grain yicld (10.08q/ha)
wis oblained with row-to-row spacing at 45cm
followed by 30cm row-to-row spacing (7.49g/ha).

GROUNDNUT

Performance of HPS-1I groundnut varicties
under mid hills of Meghalaya

D.C. Saxena & N.P. Singh

Field experiment in upland condition was
initiated in kharif 2002, to study the yield
performance of HPS-1I lines (HPS-II —9701, HFS-
1-9702, HPS-11-9703, HPS-11-9704, HPS-11-9705
and HPS-T1-9706) along with the three checks
[BAU:13: ICGS-76 and J1.-24). The data recorded
on pad yield revealed that the highest vield (26.84q/
ha) was recorded with the check ICGS-T6 followed
by HPS-11-9705 (22.95q/ha) and HPS-11-0703
{20.74¢/ha),
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Effect of organic farming on groundnut
production

Ficld experiment in upland conditions was
initiated in kharif 2002, to study the effecl of
different organic sources of nutrients on Groundnut
production and 1o develop techniques for organic
farming of Groundnut. The date recorded on pord
vield revealed that the application of organic manure
@ 10 t/ha (30.66.q/ha) und 30:50;40kg NPK + lime
@ 2.5 tha (30.92 g/ha) was at par. Seed treatment
with PSM and bio-control agent produced 27,59 ¢f
ha pod yield. Use of rabbit slurry produced 22,31 qf
ha pod yields, which was better than that of pod
yield obtained with control treatment (20.18g/ha).

Performance of groundnut to various bivorganic
nutrients in mid hill terrace land of Meghalaya

UK. Hazarika

Groundnut cv GG-20 was sown [or the second
conseculive year to confirm the vield of this cultivar
to various bioorganic sources of nutrients. The trial
was initiated with two sources of bivorganic
nutrients viz; Azoffa compost @ 2.5 tha and PSM-
27 as seed treatment before sowing and applied in
presence of 2 levels of PO, (0 kg, 50 kgha) and 2
levels of lime (0 tha; 2.5 t fha), The vield data
conflirmed the earlier findings that Phosphorus ar
30 katha + lime 2.5 (ha + composted Azolla @ 2.5
tha produced maximum pod yield (26.9 g/ha)
followed by the treatment lime + Azalia compost
@ 2.5 tha each (24.0 gfha), Among the individual
nutrients, maximum pod yield (221 g/ha) was
oblained due 1o 50 kg P.O_application/ha, followed
by lime at 2.5 t/ha (20,6 g/ha), PSM-27 registered
20.3 g/ha and Azolla compost 2.5 tha (19,1 gha).
Control treatment recorded 17.5 g/ha of pod yield
in groundnut.

Response of groundnut fcultivars to mulch
ALS, Panwar
With a view 1o confirm the results oblained

during 2001 on the response of groundnut cultivars
to mulching, the experiment was continued for the
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second year. The dala revealed that sroundnut
cultivar ICGS-76 was the highest vielder (24,51 of
ha) than HPS T1-9703 (22 .34 g/ha) and K-134 (196
gfha). All the mulch materials significantly
increased pod yield of groundnut as compared o
no mulch treatments. Maximum growth and yield
wits recorded with polythene mulch used on flal
bed sowing. The pooled analysis of the two years
data indicated that polythene muleh on bun sawing
was the best treatment (23,83 g/ha) (ollowed by
polythene mulch on flal bed sowing {25.30 g/ha).
Among the bic-mulch, maximum pod vield was
recorded with grass mulch (22,86 g/ha) Tollowed
by the pod yield (20.20 g/ha) recorded with
Ambrosia weed mulch. No mulch treatment
produced 16.58 g/ha pod yield of groundnul,

Performance of groundnut to different date of
sowing

Rajesh Kumar

Second year experiment on the performance of
groundnut to different dates of sowing was
conducted during Kharif season of 2002, with two
groundnut cultivars i.e; ICGS 76 and TKG-19 (A).
Sowing was done on six different dates 1.¢; 15" May,
31" May, 20 June, 10" July, 29" Tuly and 200
Augusl. The highest yield (26.51 q ha') was
recorded with ICGS 76 when sown on 10% June
followed by a yield of 23,73 g ha'' when the same
cultivar sown on 10" July. The lowest vield (7.63 q
ha'') was recorded with cultivar TKG-19 (A) sown
on 15" May.

Nutrient Management in Bold Seeded
Groundnut

D.P. Patel & M.P, Singh

An experiment was conducted to study the
nutrient management in bold seeded groundnut
congisting of § treatment combinations. ICGS 76 a
bold kernel variety was selected for the study. All
the treatments showed significant increase in pod
yield over control (24.27 g/ha). Highest pod yield
(33.02 g/ha) was recorded with the combined
application N, P, K ke/ha + Lime 2.5 ttha + FYM
10 t/ha.

Aunnnal Kepore 2002 o
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Evaluation of groundnut cultivars in the acid
suils of Meghalaya

An experiment was repeated for the second
consecutive year 10 study the growth parameter and
vield performance of 22 varieties including check
(L 240 All the varieties performed better than check
variety 1L 24 except VR 4 and DRG 12 in terms of
pod yield, Highest pod yield was recorded in BAU
13(21.7), which was found at par with GSMG 84-
| (3083, [CGS 76 (29.3), GG 13 (27.8) and TEG
19A (26.1). However check variety (JL 24)
produced a pod yield of 9.4 g/ha,

Evaluation of new groundnut varieties in the mid
hills of Meghalaya

Twenty-one groundnut varieties were initially
evaluated for their yield performance in the acid
soils of mid hills of Meghalaya. Some of the
varieties found to be promising are NRCG 4659
(18.9 gfha), NRCG 6820 (17.5 g/ha), NRCG 6450
(16.9 g/ha), VRI 3 (16.8 gfha)y and NRCG 2588
{15.7 g/ha)

SOIL SCIENCE
SOYABEAN
Efficiency of phosphatic fertilizers in acid soil

B. Majumdar & Patiram

The field experiment conducted for fourth year
during &harif 2002 to study the response of soybean
10 SSP, rock phosphate (RP) and their mixtures with
and without FYM indicated that application of S5P
@ 30 or 60 kg P,O/ha alone or in combination
with FYM was superior to application of RP. A
treatment combination of 60 kg PO, fha applied as
SSP + RP (1:1) with 5t FYM/ha recorded highest
grain yield (27 g/ha) which was at par with the yield
{26.7g/ha) received by the application of 60 kg PO
ha as SSP with 51 FYM/ha.

GROUNDNUT
Response to sulphur, boron and FYM in acid soil
MLS. Venkatesh & Kailash Kumar

A field experiment was conducted for 3™ year
during kharil 2002 1o study the effect of levels of
sulphur (0. 20 and 40 kg/ha), boron (0, 1.5 and 3.0
kgfha) and FYM (0 and 5t/ha). Application of § @
Al kg/ha+ B @ 3 kefha+ FYM @ Sttharesulied in
51 % increase in pod yield over contrel, This
reatment also resulted in highest S and B contents
in kernels (0.3% and 16 ppm) and the highest
available S and B (11.63 and 0.42 ppm},
respectively in the post harvest soil.

PATHOLOGY

GROUNDNUT
Satish Chandra & AJK Singh

Management of early leaf spol (ELS) disease
To develop economical control measure for ELS
disease an experiment was laid with two varicties
and differant spray timing and frequency of
fungicide. It was found that variety ICGSTO was
tolerant to ELS disease, However, the fungicidal
mixture (Dithane M-45"0.2% + Bavistin * 0.1 %)
sprayed at 10 days interval slarling at 30 days after
sowing (DAS) had no significant effect on yield of
any of the variety, though there was significant
variation in disease index in different treatments.

Effect of stickers om tungicidal control of ELS
disease

Due (o high rainfall an experiment was planned
to find out effect of sticker on increasing efliciency
of fungicides like Bavistin (systemic) and Dithane
M 45 {protectant] on management of ELS and yield,
Twa stickers, Apsa 80 and Sandovit were tuken for
the trial. The experiment was undertaken under two
environments. Sandovil followed by Apsa 80
increased efficiency of Bavistin in reducing discase
severity though not significantly, but yield was
significantly increased in both environments. Both
stickers conld not effected efficiency of Dithane M
43,

i Zi2 <200
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MIZORAM

Integrated Nutrient in

Groundnut

Management

K. Laxminarayana

A field experiment was conducted during kharif,
2002 to study the effect of integrated application
of organic and inorganic manures on vield and
nutrient uptake -of groundnut. The highest vield
(21.07 g/ha) was recorded with integrated
application of optimum dose of NPK and FYM @
L3t/ha followed by 100% NPK + Poultry manure
@ 5t/ha (19.45 g/ha) and 150% NPK (18.70g/ha),
The balanced application of NPK has produced
highest pod yield in comparison with the application
of N alone or NE. Conjunctive use of organic
manures and inorganic chemical fertilizers produced
highest crop yield and maintains the soil lertility
status for longer time.

TRIPURA

Oilseed Improvement Programme

K. Chattopadhyay & K.R. Dhiman

SESAME

TRC-til-1-8-1 (11-12 ¢/ha), a selection [rom a
cross (BS-5-18-6 (G)- x B-67-) was found
premising under rainfed upland condition of
Tripura. Seed of this variety was distributed to KVE
and farmers.

YELLOW SARSON

Nine lines were sown in the month of Oclober
which were selected from different cross
combinations on the basis of early ness, pod shape,
seed color and seed size. After the selection for five
years on the basis of single plant, 2-3 lines were
found most promising, TRS-Y-01-5-1-1, aselection
from SS-1/85-2 gave 16.1 gha in 90 days with 150
om plant height and 163 siligua/plant. TRS-Y-01-
2-2-1, another selection from YSK-8301/85-2 gave
13 g/ha seed yield in 90 days with 130 cm plant
height and 145 siliqua/plant. SCRT lings were also
being maintained.
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SONTRIEAN

Twenty two high yielding lines of soybean were
evaluated under upland rainfed sitnation in autumn
season, 2002, Due o late sowing (second week of
October), average yield of those lines was observed
lower (5 g/ha) in comparisan to last year's average
(7.5 g/ha). The best performer was DS-93-108-13
(7.17 g/ha seed yield).

NATP IN IPNS
Coordinated trial on groundnut
M. Datta

Evaluation of groundnut germplasm

Groundnu cermplasm (100 nos) was screened
for their tolerance 1o soil acidity and some of them
showed 4 decling in pod no., pod weight and kernel
weight upon liming thus indicating their tolerance
1o the prevailing soil acidic condition. It is indieated
that pod no., pod wt. and kernel wt, on an average
showed a decline of 32%, 42% and 39% over
control upon liming in groundnut germplasm,
respectively,

Long term fertility trial

A fertility trial was conducted with inorzanic
lertilizer alone or in combination with organics and
biofertilizer in groundnut (var. ICGS — 76}, The
perusal of the productivily indicated that cow dung
(10t/ha) in combinalion with N, PsK,, and lime
(2.5tha) produced the maximum rise in pod no
(26.1%), pod weight (33.3%) and kernel weight
(30.8%) over control, Farmers practice (20kg PO,
+ 375 kg K,O/ha) could produce only 4.3%
increase in pod no. but a decline in pod weight and
kernel weight was noted.

Productivity evaluation of groundnut varieties

A field trial was conducted with 32 varieties and
the productivity parameters indicated that NRCG
3513, CSMG 84-1, NRCG — 6820, 10G BO3Y0),
ICGS — 76 and DRG — 12 praduced an appreciable
increase in pod no. weight and kernel weight as
compared to JL — 24 (check). The increase, over 1.
— 24 was 33 to 122% (pod no.), 60 to 220% {pod
wt.)and 33 to 233% (Kernel wt.)
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Organic farming in groundnut

A feld trial was conducted in groundnut (var
[CGS 70) and productivity parameter as noted at
the harvest is presented in Tahle 22

Tahle 22: Effect of organic socracs on groundnut

Treatment Podd Yield  Haulm yield
(i fha) {egfhak

T, = Control 596 22T
L= NPOK R Eime (25 0ha) 15 LR
T, (38 (Bucillus Polymiza) +

Bhizabinm (TAL 001 + PGERS

{wathout ferilizer) 0 36,80
T, - Cowdung { LU 275 3920
T4 ar [_\-tustanj il cake (§0ehay 158 205
,Ti = Compst { G 16201 24,5
T, = Giliricidia green leal { 10t/ 14.3 02
T, = Subabul green leal (10 ha) 122 18:5
1~ PSM 4 Rhizehium + PGPRA +

NP R 1825 2420
T = Farmers Practice (P, K. BT A0.200
s a 2 52
G5y a5 9.30

The application of cowdung (10 t/ha) could
produce the maximum rise in pod and haulm yield
from 8.96 1o 22.2 g/ha and 22,07 10 39.20 g/ha,
respectively. Fertilizer (N, P, K ) in combination
with PSM, Rhizobinm and PGPR 4 raised the
praductivity from 8.96 to 18.25 g/ha and 22.07 1o
24.20 in pod and haulm yield, respectively.
Gliricidia leaf, i applied 10t/ha (green leal) could
raise the pod yield from 8.96 to 14.5 g/ha but
farmers practice (P, K_ ] could not produce
significant increase in pod yield.

Germplasm screening of groundnut against
foliar diseases during kharif season

S. Biswas & M. Datta

One hundred genotypes of groundnut were
evaluated for their resistance against early leat spot
[(Cercospora arachidicola) disease. The genotypes
with accession numbers 813, 935, 045, 992, 996,
1001, 1006, 1021, 1026, 1045, 1056, 1057 and
11734 were found 1o be resistant with disease score
ranging between =1 and 3 in 9 point scale . Late
leal spot disease incited by Phacoisariopsis
persancta wis noted to ocour at last observation,
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i.c. when the plants were 13 weeks of old, and that
was only 3.67% out of 2260 spots
studied. Application of lime had very little etfectin
increment or decrement of disease incidence,
although, certain varieties, viz. 1026, 1067, 4104,
4467, 4589, and 10465 showed lower disease
incidence in lime applied field, while others viz.
1200, 4607, 4636, 4654, 4680, 4706, 6234, 6473,
6491, 11734, 11954, 11959, and 1048 showed
higher disease in lime applied field.

In this experiment 24
improved and newly
released  groundnut
varielies were screened
for their resistance lo
leal spot diseases. The
varieties such as CSMG
84-1 and M-13 were
found resistant (disease
score =1-3), while,
FeESG-8, NRCG-2588 and NRCG-3498 were
highly susceptible (=0 Lo 9) and the rests were
recorded as moderately susceptible (=4 0 0] to the
disease. Late leal spot disease with its incidence of
3.48% of total spots was Tound to appear on the
plants of 15 weeks of old and its incidence was
increased 1o 21.09% when the plant age was [8
weeks,

Early leal spot

Evaluation of fungicides for the control of foliar
disease of groundnut under Tripura condition

5. Biswas

During Kharif season, fungicides, like
Carbendazim(0.05% a.i.), Ridomil (0.2%),
Propiconazole (0.005%), Hexaconazole((.005%,
Copper oxychloride(0.2%), Mancozeb(0.3%), and
Kitazim(0.15%]), were applied thrice at 15 days
interval on the naturally infected field plots. The
funjicides was sprayed after 30 days of sowing of
ground nut cultivar JL-24. The disease incidence
were recorded at 10 days interval alier last spray in
9 point scale. Towas found that both Carbendazim
and Propiconzole were effective to control leaf spot
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desease . However, between them, Carbendazim
was better, It was found that Hexaconazole, COC
and mancozeb were effective to control rust discase
upto 10 days of spraying. Further one interesling
finding was obscrved that although both leal spot
and rust appearcd in groundnut simultaneously, they
are antagonistic to each other. Since, suppression
of leaf spot disease by spraving of Carbendazim
and Propiconzole enhanced rust incidence
significantly over control. Further, during Kharif
season carly leaf spot disease was most prevalent.
Only 9.27% of spots were found (o cause by late
leaf spot fungus (Phaeoisariopsis personata) alter
30 days of last spray.

During Rabi season, different combinations of
fungicides and furmaric extracts were sprayed in
controlling foliar discases of groundnut. The
treatments were Carbendazim + mancozeb (0.05 +
(0.2%:), Propiconazole + mancozeb ((.005 + 0.2%),
Carbendazem + COC (0.05 + 0.2%), Prapiconazole
+COC (0,005 + 0.2%), Turmeric (acetone exiracl
0.2%), Turmaric (aleohalic extract 0.2%),
Carbendazim (0.05%) and without spray (control).
The results revealed that spraying of chemical
fungicides both combination and alone
{Carbendazim) were equally effective to control leaf
spot discase, which mainly caused by late leaf spot
fungus (Phaeoisariopsis personata). Furlher, rust
disease was not tound during the season,

Screening of groundnut cultivars against collar
rot disease
T.K. Sengupla

The outhreak of collar rol disease was [irst
noticed in Tripura center. The cultivar showed the
symptoms of rotting of the collar portion, Succulent
elongated hypocotyl attacked by the pathogen at
the soil level causing the death of the seedlings,
The hypocotyls was damage by both soil borne
inoculum and by the inoculum already infected
cotyledons. The hypocotyls develops water soaked
and light brown lesions of the cultivars received
from ICRISAT (Table 23).
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Table 23: Varieties tolerant to the collar rot
disease

ICG - 10936
ICG - 2714

ICG ~ 10w74
ICG ~ 11143

Maoderately resistant
Morlerately resistant
Susceptible,
Susceplible,

Rust of groundnut

Rustof groundnut (C.D, Puccinia erachidis) has
been observed in some of
the groundnut varieties
grown in kharif season.
The disease spread
severely within short
period. Continuous
rainfall  and lower
temperature (28-30%)
might have aggravated the
disease. The disease
covers the lower surface of the leaves, also form
rusty appearance on the upper surface. Carbendezim
was sprayed to control the disease, but Carbendezim
could not control the discase,

RUST

Mustard

Two major diseases of mustard have been found
to occur 1n Rabi season — (a) Leafl spot — Alternearia
brassicae, (b) Powery mildew — Erysiphe
cruciferam quintals per hectare for both
carbendazim and copper oxychloride respectively.,
These two diseases lowered the Mustard yield
drastically. Both the varielies were affected.
Integrated discase management was adopted, Good
seeds chosen were dried properly. Seeds of hoth
the varieties were treated with carbendezim 1gm/
kg of seeds. Copper oxychloride and carbendezim
@ 3-4 gm/litre of water and @ 1 gm/flitre of waler
was sprayed on the erop respectively, Carbendezim
gave the best control, while copper oxychloride
sprays gave minimum control, The yield was 600
and 400 quintals per hectare respectively,
Sesasum

Charcoal rot of sesamum (Macrophoming
phaseoli) was observed in cight varieties of
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sesamum. The pathogen attacks mostly at the basal
region of the plants. The infected portion rots and
characteristically black. Mumerous pycridia and
sclerotia were found on the surlace of the infected
tissues, which looks like black dots. The fungus
survives well in the soil as well as on the infected
seeds and also on weed hosts, To control the seeds
were treated with carbendezim @ 1 smifke of seeds.

PULSES
MANIPUR

PULSE IMPROVEMENT PROJECT
S.V. Ngachan, & Vijai Pal Bhadana

CHICKPEA

Two Advanced Varietal Trial viz,, AVT and
A‘\J'Tl which were obtained from PR, Kanpur,
were conducted al both Langol hill as well as
Lamphelpat farm. Advanced Varietal Trial-1
comprised of 14 genotypes of chickpea. The trial
was conducted alter harvesting of maize, Among
14 entries, B-34, B-17, B-28, B-50, B-29 performed
well with the yield potential of 18.52, 18.37, 18.01,
1754, 16.6 giplant.

Similarly, Advance Varietal Trial-2 on chickpea
(8 lines) was also taken up at Langol farm. Among
the eight entries the lines, B- 104, B-102, B-107, B-
B-106, were giving yield 22,2, 21.2, 19.6, 18.5 2/
plant respectively.

MEGHALAYA

PULSES IMPROVEMENT
B.K. Sarma & G. Sahay

RICEBEAN

Two varietal trials viz. Research complex
Regional Trial (RCRT) and Advanced varietal Trial
[AVT) with 8 varieties in each (rial, were conducted
(Table 24 ) | In RCRT, variety BD-139-1 recorded
the highest vield of 14.84 g / ha followed by EC-
2074 (14.14 g / ha) and RCRB 6-10 (13,14 ¢/ ha).
In AVT the performance of RBL - 35 was best (7.0
g/ha). Forty nine germplasm were maintained and
evaluated of which the high yielding lines were
RBS2(28.31 g/ha), IC187911 (26.18 gfha ), IC 3074
(23,14 g/ha), ECIE181 (23.06 g/ha) and EC 114077
(19.89 g/ha ). Most of the lines were high yielders
with average trial yield of 12,59 g/ha,

MUNGBEAN

Four trials viz. two initial varietal trials (INT),
one AVT and another with the materials received
from BARC, Mumbai were conducted. However,
the yield from all the tials were very poor due o
heavy incidence of disease and in sitn germination
due to continuous rain during harvesting tome. The
yield ranged from 132 to 136 Kg/ ha only.

URADBEAN

Thirty-seven varieties were tested in three
different trials viz. IVT, AVT and BARC trials. As
in mungbean trials, the varieties failed to produce

Table 24: Promising varietics of pulses from different trials,

Rank

Ricebean (RCRT) Uradbean {GI'E) Pigcunpea (BARC)
Variety Yield (Kgfha)  Variety Yield {Kgiha)  Varicty Yield (Kg/ha)
] B1-139-] 1484 VBG 23 1295 BT-20 614
| »’-_I[ EC-20174 1414 RBU-28 1125 TT-44-4-1 q14
Bl RCRB-6-10) (ch) 1314 Q91140 1093 TT-44-4 410
f 1Y BRS1-2 1204 Qo453 1067 TAT 93-47 380
Y PRI 9301 1087 991127 1009 TT-32 anG
Entries 8 37 10
Trial mean . 1144 B0 266
SEM + 47 A 13
CD (5% 102 27
e e et S T 43 Anmiral epary 20602 - 20008
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gond yield due to continuous rain during maturity.
The performance of TU 97-74, ZKU-170and 2 K-
186 was somewhat better than remaining varicties.

Thirty seven germplasm were evaluated of
which ¥BG 23 recorded the maximum yield (12,95
gfha) followed by RBU 28, 990U-40, 99U-43 and
99-27 yielding 11.25, 10.93, 10.67 and 10.09 g/ha,
respectively.

PIGEON PEA

Ten varieties received from BARC. Mumbai
were assessed for their yield performance for the
second year. Highest yield was realized from BT-
20 {614 Kg / ha) followed by TT-44d-4-1 (414 Kg/
ha). In this trial also, yield was poor due to early
harvest to save the crop from grazing.

Pulses Germplasm characterization and
evalualion

B.K. Sarma, J.K. Singh & A. Pattanayak

Characterization was done on rice bean (G4),
green gram (30), blackgram (19}, horse gram (08},
Pegionpea ( 07), following the procedure given in
Minimal Descriptor of Agri-horticultural crops
{part-11 of NBPGR.

GREEN GRAM

Twenty nine germplasm were collected [rom
Sikkim, Darjeeling district of West Bengal and
Assam during 2000- 2002 and evaluated for 18
characters and the extent of variability found in
some important quantitative characters are
presented in Table 25,

Table 25: Quantitative characters of Green gram
germplasm.

Characiers Range
Daiws 1o 50% flowering 41-T9 days
Plant heigh 2.5 - 38.6 ¢,
Primary branches/plant 14- 50
Merof clusters/plant 1o 168
Podlsiclusters 1.6-3.6
MNar, of seedsiod L0 —86
Pod length 28 41 cm
Seed yieldplan 24 14lp
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A good amount of variability were observed on
plant vigour, plant growth habit, leaf color, leaf lei
shape plant surface. flowering tendency. pod
pubescence branching pattern, pod color and hiotic
susce[itibiljty eit:

BLACK GRAM
Nineteen germplasm were collected from
Sikkim, Darjeeling district of West Bengal and
Assam during 2000-2002 and evaluated for 19
characters and good variability were found for the
Quantitative and Qualitative characters studied are
given in Table 26.
Table 26: Some of the characters of black gram
germplasm.
Characters Range

41- B0 days
138 -28.2 cm.

Days 1o 50% Mowering
Plant height

Primary branches/plant 1.6-42
Mo of clusters/plant 30— 142
Podsfelusters 1.0-26
MNev, of seeds/pod 356
Poed length 3445 om

Seed yield/plant 30-170g

Variability on qualitative characters were
observed on plant vigour, plant growth habit, leaf
color, leaflet shape, plant surface, flowering
tendency, pod pubescence, branching patiern, pod
color and biotic susceptibility etc.

HORSE GRAM

Nine germplasm were collected from Sikkim and
Assam during 2000-2003 and evaluated for 16
characters and the extent of variability found for
the Quantitative characters studied are given in
Table 27.
Table 27: Some characters of horse gram
germplasm,

Characters IRange

Days to 50% flowering
Plant height

51- 67 days
395-62.8cm.

Brimary branches/plant il
Poudsdplant [6.5 - 46.8
Paul Jength 4.1- 4.9 cm.
Mo, ol seeds/pod 41 =57
Seed yield plant 43-223 g
100 seed weight L4216 g
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Sigmificant variability was also observed in plant
vigour, plant growth habit, leaf color, leal surface,
stem colour, flower colour, pod shape, pod surface
etc.

SOIL SCIENCE
BLACKGRAM

Response to molybdenum and lime in acid soil

MLS, ¥Venkatesh, Kailash Kumar,
B. Majumdar & Patiram

The effect of liming and levels and methods of
molybdenum application on yield and nutrient
uptake was studied, The treatments consisted of soil
{0, 0.5 and | kgfha), seed soaking (0, 50 and 100g/
haj and faliar (0, 0.01 and 0.02% application of
molybdenum,  Soil application of Mo @ lkg'ha
along with lime @ (.25 LR resulted in maximum
~zrain yield of black gram (13.9 g/ha).

Integrated Pest Management in pulses

AN, Shylesha, K. Rajasckhara Rao
& K. A, Pathak

PIGEON PEA

Biology of pod boring weevil Apion clavipes and
its natural biocontrol
The adult weevil lays eggs on the pods they are
hemispherical, golden yvellow coloured. The black
head of the grub is visible on the 3% day and on the
Fourth duy the eggs hatch and the arub enters into
the seeds and starts feeding on the developing arain.
Eges measure 0.8mm x 0.3mm and 10-15 egps are
observed during the peak infestation period. Grubs
are white and C shaped with prominent black head.
They feed on the grains completely and pupation
tikes place with in the pod. Total larval period is
completed in 8- 10 days, Pupae are exerate and are
found within the pod. Pupal period is for 8 days.
The adults emerge by making a hole in the pod.
The adults are black weevils having a good
ability of flight, Adult weevils feed on the leaves,
young shoot and flower buds. On young leaves
they make small holes and in flower buds they
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nibble the petals and the flower opening is atfected
and this will lead 1o poor pod set. The adult weevils
are also found feeding on young pods. In the first
generation on the crop when incidence starts there
is a long pre-mating period of 12-15 days. As and
when flowering starts in pigeon pea the adults start
maling und the pre-oviposition period of 3-8 days
is ohserved. Eggs are laid singly on the pods and
on an average a female can lay 15 eggs per day and
peak ege laying continues Tor 3-4 days, Males and
females are equal in number and adult’s longevity
ranges from 30-40 days.

Natural enemies

Two hymenopleran parasites have been recorded
on this pest feeding on the grubs and one egg
parasite has also been observed. The Eulophid
parasite lays eggs on the grubs by piercing
ovipositor through the pod and or from the entry
hole of the grub. The parasite grub feeds as an
external parasite and emerge on the 8" day,

Entomogenaus fungus Beanveria bassiana wis
tried in laboratory for the management of the adult
weevils, Spores of B bassiana when treated &
107 sporesfml  was found to be highly elfective
killing 90% of the test insects with in 3-¢4 days of
treatment and the conidial development was seen
on 81 day.

Chemical control of Apion clavipes

DilTerent insecticides were used 1o control the
Ao clavipes, These insecticides were sprayed two
fimes, one al inivation of flowering and the other
spray one-month after first spray, Among all the
insecticides sprayed decamethrin @ 0,005 %
recorded the lowest pod damage (22.33%) followed
by carhosulfan 25 DS @ 0.025% (37.66%) and
monocrotophos 36 SL @ 0.073% (43.60%).
Remaining insecticides, however, did not show any
reduction in pod damage were nuvan @ ().1%
{(51.33%), endosulfan 35 EC @ (0.15% (57.66%)
and cypermethrin 23 EC @ 0.01% (64.66%).
Control recorded the highest damage over all the
treatments (70%). But when the number of seeds
with in each pod was taken into account
decamethrin recorded the lowest percent seed
damage (8.6% ) Tollowed by carbosulban (17.68) and
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monocrotophos (19.37%). The highest seed
damage was in control (38.65%).

Studies on the behaviour and identification of
attractants for luring blister beetle adults
damaging pulscs, oilseeds and vegetables

K.A. Pathak & AN. Shylesha

Blister beetles Mylabris phalerata (small ones)
were the [irst to'emerge during June 3% week and
M. pustulata (higger ones) during 3% week of
August. The activity of these beetles increased when
the intensity of the light was more than 8000 Lux.
When the intensity of the light was more than 18000
Lux, the beetles migrated from grasses and other
pastures (o the main crop. The damage by these
beetles was severe when the light intensity was
between 80,000 m 1,80,000 Lux. Maize + French
bean intercrop system allracted more number of
blister beelle damage than Maize + Groundnut. This
was because of same height of both the crops in the
former system. Identification of male/fernale beetles
for the isolation of pheromones could not be done
due to the absence of sexual dimorphism,

TRIPURA

Pulses Improvement Programme

K.R. Dhiman & K. Chattopadhyay

BLACK GRAM

Nine high yielding, promising lines, derived
from various crosses along with check, B-12-4-4
WETE S0Wn in autumn season, Some of the identified
promising lines were shinning black seeded TRU-
99-16(13.3 g/ha), shinning black seeded TRU-99-
4 (16 g/ha), shinning green seeded TRU-99-29 (16
g/ha} and brown seeded TRU-99-14 (12-15 g/ha).

GREEN GRAM

Sufficient amount of genotypic and phenotypic
variances were observed among 23 different cross
combinations, sown in the month of June, 2002.
Thirty eight single plants were selected from them
on the basis of higher plant yvield, early maturity,
large pod length and more seeds/pod. Those lines
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were sown in the month of September, 2002 along
with local check (UPM-79-12), TM-4 (MH-%96-1/
BDYR-2) and TM-27 (ML-682/Pant-M-4) were
some of the sarly selections, which gave, estimated
yield of 15 g/ha in 63 days and [5.5 g/ha in 72
days, respectively. Twenty-seven plants and single
pods from plants were linally selected for generation
advangement.

PIGEON PEA
Germplasm evaluation

Twenty five germplasm selected from 100
accessions of Narth-East India, were evaluated For
conseculive 3% year on the basis of days to 50%
flowering, days to 75% maturity, plant height, 100
seed weight, seed/pod, grain colour, flower colour,
growth habit, stem colour, extent of branching,
Helicoverpa pod borer infestation and plot yield.
These lines were planted under two separate row
spacing (100 cm and 80 ¢m). A significant
difference was noted in respect of yield under those
two conditions. One m row spacing was found more
suitable than the 80 em. ICPL-10812 (173 ofhal
with 220 days maturity period was observed better
than others.

CHICK PEA

ICCV-00107 (6.67 g/ha with maderate resistance
to pod borer (scale-4)) was the best performer
among 23 sesi-short duration lines under
[nternational Chickpea screening Nursery
HCRISAT). No line was observed 1o resistant to
Helicoverpa pod borer,

Improvement of MULLaRP crops

BLACK GRAM

ZKU-8 (1593.33 kg/ha in 83 days) in AVT and
ZKU-62 (209028 kg/ha in 86 days) in IVT were
the best performers among 6 and 19 lines,
respectively in autumn season of 2002,
GREEN GRAM

ZKM-53 (128472 kg/hain 72 days) in IVT was
the best performer among 19 lines in the autumn of
2002.
FIELD PEA

Under the Improvement of MULLaRP crops,
IVT-Tall for NHZ on field pea was conducted. The
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general mean yield and maturity of the 16 high
yielding lines were 11.6 g/ha and 111.4 cm,
respectively. FP-2-1 (25 g/ha) and FP-2-9 (22 of
ha) were the best among those lines.

Improvement of Fiber crops
Cotton varietal evaluation

Anjali was the best performer among 14 lines
with 23,33 g/ha seed cotlon yield in 155 days under
the varietal evaluation for introduction of Hivsitum
cotton in Tripura state.

CROPPING SYSTEMS
MEGHALAYA

AGRONOMY
Integrated nulrient management in maize-
mustard cropping system
A.S. Panwar
The experiment comprised of 15 treatments

combination in maize-mustard cropping sequence
revealed that the growth and wield parameters of

maize varied significantly with the system of
manuring and levels of NPK applied. Application
of 100 % of the recommended dose of NPK through
inorganic sources alone or through inorganic -+
organic sources, recorded maximum yield (Table
28).

During the rabi season, maximum seed yield of
mustard {6.93 gfha) was recorded in the treatment
where 73 % of the recommended dose of NPK
through fertilizer + 23 through FYM/Azolla
compost applied to maize followed by
recommended dose of Tertilizer given to mustard.

Total productivity of the maize-mustard system
in terms of total maize equivalent yield (IMEY) was
maximur with substitution of 30 % NPK through
FYM and 50 % through inorganic fertilizer followed
by 50 % of NPK through inorganic sources Lo
muslard crop.

Integrated Nutrient Management in Maize
French bean Cropping Sequence

U.K. Hazarika & D.C. Saxena
Among the 13 integrated nutrienl management

lreatments, maize oy Vijay composite sown under
100%: recommended dose of NP (LO0:R:50) kgt

Table 28 : Effect of integrated nutrient management on yield of maize and mustards

Treatments Yield {q/ha)
Maize Mustard Maize yield  Mustard yield Total maize
(gfha) (b} equivalent
yield (qfha)
Control Contral 19,80 230 24,40
100 %% Recommended dose of fertiliser (RIF) 30 % RIF EERT 4.50 42.16
75 % RIF 75 % RIF 25.83 520 .23
755 RIF + 25 % through FYM 0% RIF 35,83 545 4673
S0 % RIF + 23 % through FY M 50 % RIF 2743 4,80 3706
S0 RIF + 25 % through FYM 75 % RIF 20.76 4,65 3706
T3 % RIF + 23 % through FYM 100% RIF 35.10 6.95 449,00
75 % RIF + 23 %6 through FYM ) 75 % RIF 35.43 6,70 4883
75 % RIF + 25 % through Azelle compost 15 % RIF 33.23 6,60 4843
5 %6 RIF + 25 % through Azolla composl 50 % RIF 35.93 6,15 4£8.23
S04 RIF + 25 % through Azolla compost 100 % RIE 27.06 6.50 4006
S0 % RIF + 25 % through Azolla compost 75 G RIF 28.90 .80 4150
S0 BIF + 5008 through FYM Sl Gs RIF 3733 (.70 50.73
A0 % RIF + 505 through Azolla compost 504 RIF 36.26 f.605 4956
Farmers practice Farmers practice 26,20 4.20 3460
CD (P=0.05) 2.54
B 44 Crrerod Keprory 202 - 204E
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ha + FYM [0tha recorded maximum grain yield
of 32.8 g/ha followed by 31,13 g/ha due to 100%
of the recommended levels of NPK + FYM 5i/ha
The grain yield decreased with the decrease in NPK
doses from 100% 10 25 %. Application of FYM 51/
ha gave an additional grain yield of 3.3 g/ha over
control (21.6 g/ha)

Integrated nutrient management in groundnut-
mustard cropping system

A Panwar & Rajesh Kumar

The experiment was designed to study the effect
of integrated nutrient management in groundnut and
its residual effect on mustard crop, Eight treatments
were lested in groundnut while in mustard during
rabi season only the recommended dose of nutrients
were applied to all the plots. The results of one-
vear study revealed that application
recommended dose of fertilizer NPK (20:60:40)
sipnificantly improved groundnut yield as compared
to 10t FYM or pig manurefha. Highest pod yield
of groundnut was recorded with the application of
10t FYM/ha + 75 % of the recommended dose of
fertiliser, which was however at par with the vicld
recorded due to application of arganic manures in
the presence of 50 or 75 % of the recommended
dose of fertilisers, (Table 29)

Table 29: Integrated nutrient management in
groundnut-mustard cropping sequence

Treatments Grovndout  Mustard  Groundnmt
vield vield equivalent
(gfha) [g'ha) vield (g/hay

Comtral 19.52 375 23.27

RIE {202 60 40 28.467 533 34.00

Y& 10 1l 26.53 5.50 32.08

Pig manure @ 14 tha 2304 S65 F0.0%

FYAL a0 [0 oo -

50 % RIF 3as &I 3175

B & 10 vha +

959 RIF 32.51 625 37.76

Pig manure @ 10 tha +

50 % RIF 362 .2 36,82

Pig manwre @ 10 ha +

T3 % RIF 3175 [ 8,12

CD (p=03i13} 3.95 055 2.32
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Yield of mustard was significantly influenced
by hoth the levels of NPK applied to mustard and
the system of manuring Lo the preceding groundnut.
Highest mustard yield was recorded with pig
manure applied @ 10 t/ha + 753 % of the
recommended dose of NPE, which was statistically
atpar with FYM 10 tha + 75 % of the recommended
dose of NPK and was superior to rest of the
freatments.

SOIL SCIENCE
MAIZE-MUSTARD

Integrated nutrient management

Kailash Kumar & Patiram

Long term experiment on INM for maize-
mustard crop sequence consisting of 20 treatment
combinations incorporating NPK fertilizer, lime,
FYM and biofertilizers was repeated during the
yvear. The grain yield of maize increased
significantly by all the fertilizer treatments when
applied along with lime andfor FYM over control.,
The highest yield of maize was recorded in lime +
FYM + bio. + NPK (43.6g/hal over control {B.8q/
ha}. Similar was the observation for the grain yield
of mustard. The maximum grain yvield of mustard
{600ke/ha) was recorded in lime + FYM + bio. +
NPK and was at par with lime + FYM + bio. + 75%
NPK (576 kg/ha) as against the control { | Lkg/ha),
Fertilizer doses over 50% caused detrimental effect
on the yield of both the crops in the plots receiving
no lime or FYM. Exchangeable acidity decreased
significantly in the plors recerving lime or lime +
FY M while the trend was reverse for exchangeable
Ca + Mg. Application of lime, FYM and
biofertilizers increased the DTPA extractable Fe,
Mn, Zn and Cu in the sojl.

MANIPUR
Use of microorganisms/biofertilizers in

increasing the productivity of some cropping
systems of Manipur

Mausumi Raychaudhori & 5. Raychaudhuri

Virreesrt Fegrary HEG2 - 20

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

Use of biofertilizer along with organic manures
and intercropping in maize based cropping
systems of Manipur hills

Intercropping maize with groundnul and
soybean increased the grain vield of maize over
control by 15,7 and 25.6 per cent respectively (Table
30 Intercropping with sovbean and groundnut was
found beneficial in increasing the grain yield of
maize over control though not significant. All the
treatments i the subplots also increased the grain
vield of maize significantly over control, The grain
yield increased with FYM @ 5 t/ha + A
(.-"1=AZGFU!J{I(:IC’J’ slram fh—'luc-z”!) o+ ,'12{},\;_;:';’.{.!'{.'”,!.'
(C2) was used as biofertilizer) by 20.4 per cent and
then further increased by 13.8 and 29.1 per cent
when coupled with ¥ NPK and full NPE
respectively. The percent increase was more when
maize was intercropped with soybean, Maximum
significant grain yield was obtained when FYM @

10 tha + Azetabacter was coupled with ¥ NPE
{33.5 g/ha) and became at par with full NPK (36.2
g/ha). The interaction was insignificant. Under
controlled condition FYM @ 10 tha + A + full dose
of NPK could give the maximum grain yield. This
vield can be further increased by 193 percent by
intercropping with sovbeun and curtailing half dose
of NPE.

Mustard was the second crop grown in this
system. The grain vield showed residual
significance of intercropping. The residual effect
of all the sub-treatments showed significant increase
in grain yield. The N and I* uptake by the grains
also showed the similar rend as that of the grain
yield, Maximum grain vicld was obtained with the
residual effect of FYM @ 10 tvha + A + Y2 NPK
along with the residual effect of soybean
mtercropping.

Table 30 : Dircect and residual effect of intereropping and treatments on the grain yield (g/ha) of

maize-mustard cropping system

Treatments Saole crop Intercropping with Mean
Groundnut Sovhean
Maize  Mustard Maize  Muostard  Maize Mustard  Maize Mustard
(Direet)  (Residual) (Direct) (Residual) (Direct)  {Residval) (Direct)  (Residual)
Contral 16,4 13 229 20 24.0 30 21.1 227
(4.9) (6.5)
Y FY M + Azotobacter + 22,0 il 27.5 3.2 6.8 43 254 353
Azosprrllnim (A) (6L} (8.5}
FYM + A ‘2RO 3E 3.2 4.1 34 53 302 4.39
(7.4) {12.00
EYM 4 4 + W NPE 234 a7 282 38 34.9 435 289 398
6.7 {10.5)
12 FYM + A 4 NPK 32.1 4.0 304 4.3 358 5.0 318 4,42
77 (128
FYM + A + ¥ NPK 29.4 4.4 335 4.6 7.7 5.5 KX ) 4,84
(9.0) (13.2)
FYM + A + NPK 31.6 4.2 389 4.8 382 5.1 36,2 4,72
9.4) {13.5)
Mean 26.1 36 0z 38 32.8 4.7
CD Maize Mustard
(Direct) (Residual)
Intercropping (1) N5 0B
Treatment (T T A4% (1. 59%%
1T NS NS
FYM denctes FYM @ 10 gha,
Figures in prrenthéses denote yield of intercropped erops. *2 and * indicate significance at | and 5 % level signilicantly
51 Lrerairal Reprors 20002 - 2000
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Nutrient dynamics of soils under ditferent land
uses/cropping systems and management for
increased production potential

Mauvsumi Raychaudhuri & 8. Rayehaudhuri

Integrated Nutrient Management in groundnut
based cropping syslem

The pod vield increased significantly by all the
residual effect of the main treatments excepl
Rldzabism inoculation over the control, Maximum
pod vield was recorded with Lime + FYM (184 gf
ha) over control (12,02 g/ha} followed by FYM
(171 gfha). Liming + FYM increased the pod yield
significantly over Ritizobiwm inoculation (13.7 gf
ha), The fertilizer level Y2 NPK increased the pod
vield significantly over control and became
significant with the full dose of NPK. The N and P
uplake by the pods showed the similar trend as that
of the pod yield, The straw yield increased
significantly with lime + FYM over control. The N
and P uptake by the straw showed the similar trend
as that of the straw vield. Interaction of fertilizers
wilh main treatment was nol significant lor pod and
straw yield (Table 31),

Table 31 : Effect of integrated nutrient
management on the grain yield(g/ha) of
Groundnut

Main treatment Fertilizer levels
NiPﬂKn NJZK ]II.'; Kll} N:!- ]'=ﬂ K‘_’a I.\']En“
Comtral 052 13.9% t.57 13.64
Rhiizobium 1237 17.40 158,67 16,28
Lime E300kgMha - 1339 16,24 1373 1659
FYM @ 10 ha 1637 527 L cHE 1768
Lime @500k +
YN 10 1/ ha 17040 18,23 1947 1843
Mean 14:01 1682 18777
T Mamn treatmentiMT) Feriilizen(l) _M'.[' 1T
26 327 NS

= and Findicate significance at'l und 5 per cent respectively

Effect on soil characteristics

The soil pH increased from 4.6 to 5.6 with lime
and further to 5.9 when combined with FYM |, The
pH and the K, Ca + Mg content of FYM were the
major fuctors causing an increase in the pH of the
soil to which it is applied. Lime by contributing Ca
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raises the pH and increase the availability of the
plant nutrients. FY'M increased the organic matter
content in the soil by 26.3 per cent significantly
over control {[.33 per cent). The exchangeable K~
and available P content also increased significantly
by 52 and 78.6 per cent over their respective controls
[0.30 cmol (p~)kg and [1.99 ppm]. Lime + FYM
wias the best treatment found and increased the pH,
available P and exchangeable ' to g maximum and
increased the yield to 18.4 g/ha,

Micronutrient status under different cropping
systems

Three cropping systems viz., 1) maize-mustard,
2} sovbean-mustard and 3) black gram-mustard
cropping systems were studied for their
micronutrient availability in soils under terraced
condition. The availability of Fe™* and Mn®" was
highest in maize bascd cropping system(84.50 and
55.34 ppm respectively) followed by soybean (Mn™
availability) and black gram (Fe*' availability)
based cropping systems respectively. The
availability of Cu®™ and Zn® was highest in soybean
based cropping system (2.19 and 7.97 ppm
respectively) followed by blackgram and maize
based cropping systems.

MIZORAM

CROPPING SYSTEM RESEARCH
N.5. Azad Thakur & K. Laxminarayana

A field trial was laid outin &hardf, 2002 to study
the performance of different cropping systems {Rice
sole crop; maize sole; groundnut sole; sovheun sole;
rice + groundnut, 4:2; rice + soybean,4:2; maize +
groundnul, paired rows; maize + soybean, paired
rows) in the upland terraces. Mustard was grown
as asecondary crop during rabi season after harvest
of khariferops. Recommended fertilizer doses were
applied for all the crops. At maturity the crops were
harvested and yield parameters were recorded. The
results revealed that highest grainfkerel yields were
recorded in sole cropping, where as the ecconomical
yields were higher in inter cropping, Maize based
cropping systems with legumes showed higher
profit than the rice based cropping systems.

rrvseand Wit 240002 <2003
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TRIPURA

NATP IN IPNS
M. Datta, K.R. Dhiman & N.I. Singh

Manurial effect on the productivity of rice-green
gram cropping systen.

A field triad was conducted in upland rice (var.
TRC-87-251) and green gram {(var, UPM-79-4-12
was ratsed as residual crop. The treatments apphed
in the experiment were T (control}, T (2.5 tonnes
cattle manure/hay, T, (T, + N P, K, 0, T (5 1 CM/
ha), T, (T, + NPK), T (10 t CM/ha), T (T, + NPK},
T(15 ton CM/ha), T,(T, + NPK}, T (20 ton Ch/
ha), T (T, + NPK), T (NPK). Data on productivity
are presented in Table 32

Table 32: Effect of organic manure on rice- green
Zram Crop sequence.

Treatment Rice (p'hal Grreen gram {ghal
Grain Diry matter Pod Haulm
']'U 17.9 223 i 1E3
s 325 316 103 16.7
A 3.5 473 10.7 16.3
e L 46.2 14.7 161
i ki) 9.2 1E L3
i 411 0.7 12.7 203
Ak 3ol G2 12:5 218
T 3.2 466 136 2249
i 337 53.2 1.3 246
Al FZA 470 (155 176
T 34.7 Faoy [4.9 0.2
A 4.5 360 g2 103
SEM 37 2 32 1.2
Lh(3%) i) 12.1 1.2 B2

The perusal of the data indicated that the
application of 5 tonnes cattle manurefha in
combination with recommended NP doses (60
300: 300 in T, produced an increase in rice grain
from 17.9 10411 g/ha and dry matter from 22,3 to
60,7 g/ha. In the residual crop of green gram, an
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increase in pod and haulm vield were 6.5 w 93.5%
and 42.4 1o 117.7% our control upon manuring in
the crop sequence.

Nutrient uptake after application of cattle
manure in cropping systems

Uptake of NPK and Ca both in grain and dry
matter was estimated in rice-green gram and rice -
field pea cropping systems. The perusal of the data
on nuirient uptake indicated that the uptake of
nutrients was appriciably raised alter manuring. The
maximum rise in nitrogen uptake was 2.9 times in
rice and 1.7 terms in green gram over control after
the application of 10 tonnes cattle manuretha in
combination with NPK (T,) and alone (T},
respectivity. P-uptake, 2.0 — 4.7 times and ca-
uplake, 2.6-3.1 times over control in rice-green
gram cropping sequence,

Nutrient uptake in rice-lield pea cropping
sequence was estimated upon manuring It is
indicated from the data that NPK and Ca uptake in
rice — field pea were raised from 1.6 — 3.5, 1.8 —
20,2247, 1.6 - 2.3 times over control after
manuring. The application of 10 tonnes cattle
manure/ha was observed Lo bring about the
maximum rise in nutrient uptake,

Nutrient uptake under the influence of
vermicompost and other organic sources

Nutrienl uplake is rice- field pea cropping
svatems was estimated in soils treated with
vermicompost and other organic sources. It 1%
indicated that nitrogen was raised 1.3 — 4.4,
phosphorus 2.2 — 2.4, potassium 1.6 — 3.9, calcium
1.5 — 4.2 umes over control after the application of
vermicompost and other organic sources in rice -
ficld pea cropping sequence.

N=USE EFFICIENCY AND N - RECOVERY

Nitrogen use efficiency and recovery in soils
treated with vermicompost and other organic
sources were estimated and presented in Table 33.
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Table 33 : N use, efficiency and recovery in rice
- field pea cropping sequence.

Treatment  Hice Field Pen

MUE M- WNUE N —

(kg graind recovery (kg Pod! recovery

kg {95] kM) %)
T, 6,1 194 10 13
T, 255, 23.5 a4 {£7
afs 1.6 .0 3.2 (L5
T 174 230 4.0 -
T, 213 e 0.z 1E
T 3 1428 o oy
T, 224 9352 23 2.5
i 18.4 683 4.8 2.8
it 144 417 80 a3
A 156 5100 43 a7
T 8.2 0.5 4.2 0y

N - use efficiency and N - recovery was estimated
in rice — field pea cropping sequence following
the relationship.

Y =%

' o

NUE =

N apalal
Where, Y, = grain yield under treatment
Y, = grain yield under cantrol
N -N,
N recovery (%) =

% 100

T

applicd

Where N, = uptake of nitrogen in rice grain and
straw under treatment

N, = uptake of nitrogen in rice grain and
straw from the control.

The perusal of the data indicates that 30 kg N as
cowdung supplimented by ¥ NPK (30:15:15) in
T, could produce maximum NUE (3 lkg arain/kg
N) and N - recovery (142.8%). In residual trial,
where field pea was grown, both NUE and N —
recovery were strikingly reduced.

Soil test crop response study
It is revealed that N,, P, K, produced an
increase in grain yield from 14.3 1 38 9 g/ha and
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15.6 10 43.3 q / ha under very low and low fertility
gradient, respectively. Similar was the rise in straw
vield from 20,3 10 56.0 g/ha and 22.5 10 57.3 g/ha,
respectively in v, low and low fertility gradient.
Under medium and high fertility, NGO P60 K30 and
N90 P30 KO produced an increase in grain yield
from 16.2 10 40.7 g/ha and from 12.2 to 38.2 g/ha,
respectivily, Straw yield was also raised from 24 8
to 42.7 gfha and 17.6 1o 44. 10 g/ha under medium
and high fertility, respectively.

FARMING SYSTEM
RESEARCH

Evaluation of Micro-watershed based
Alternative Land Uses in Hill Arcas (FSRIP)

E.M. Bujarbaruah (Project Leader),
K.K. Satpathy (Project Coordinator),
B.P.S. Yadav, K.K. Dutta,

B.P. Bhatt, J.M.5. Tomar,

D.S. Yadav, D.C. Saxena,

K.N. Agrawal, &

JL.L.Singh { Farm Manager, FSRP)

Dairy based farming system (FSW N

Dairy based farming was evaluated in micro-
wittershed of 1.39 ha. on 32.02 % hill slope. Annual
fodder like maize, rice bean & soyabean was put
under terraces & perennial grasses namely guinea
on riser and bunds. Two milch crossbred cows with
their follower were kept during the vear. The intuke
of different feed competent on fresh & dry matter
basis & ils price on feeding was calculated &
presented in Table-34. The data reveled thal major
cost of feeding was on concentrate feed which
seemed to be highly expensive & needed emphasis
to cut down concentrate cost & increase the
production of green fodders .

The major input / oulput statement of W_(Table
35) reveled that il the labour charge are deleted
considering family labour employed lor dairy
operation round the year then system seemed to be
econamically viable,

Adtiad Repory 2002 - 20T
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Table 34: Intake of different feed component on fresh & dry matter and its price on feeding W,
dairy cows (FSRP)

Feed ingredient  TM

152} Fresh basis DM hasis Price hasis

Tatal % of Total % ol Cost Total

intake total intake total Rs.f year feed

(kg intake (kglfyear (kgifyear cost (5o}
Concentrate BY.00 4225.0 9.5 3760.2 272 34391 .50 0.4
Green prass 22.29 3BS19.0 Bhd H3E5.8 621 12711.20 26.0
Paddy straw RO.00 840,00 4.1 1472.0 10.7 17848 6
Total 445840 ([40] 135 18.0 [0 ARERT S0 100

Note i Caleulation was done @ Rs. 814 fkg concentrate, Rs. (L33 kg green grass and Re, 0.9k of paddy straw

Table 35: Input / output statement of W, dairy growth the average height of Acacia trees was
based farming system of FSRE, ICAR Umiam , tecorded to be 1115 m with diameter growth of

Meghalaya for the year 2002 - 2003 (.33 m. The tree canopy was thinned by 25 %, 75%
and 100% so as to cullivale the crops in the
Input understorey plots, Data on pruned biomass are given

in Table 36. The phytosociology of ground

Sl No. Particulars Amount (Rs) vegetation was also recorded (Table 37). After

i T ke R, asis7on  manipulating the canopy, 2000 suckers of pineapple
2. Paddy Straw R 17500 Cvar kew ) and 6000 seedlings of large cardamom
o Vety. Medicing Nil were planted in the watershed area.
4, Miscellaneous R, L0000
i Labour charae 2.5 man days! ez i
dry @ Ry, 5000.00/month.  Rs.  1.50,000.00 Fable 36: Growth performance of Acacia
auriculiformis along with productivity (dry wi.
Total Rs. 18724200  basis) of pruned biomass (kg/tree)
Output
> v Parameters 25 % Ta% 1005
I Milk 42250011, Rs, 42,250,003 thinning thinning ihinning
G Rs, 10,00/ 1t
2, Green fodder 38,519 kg Rs. 12,711,000 Height, m R E B 15 U200 10,86+4,53
@ Rs. 050 f ke Diameter, m 0.580.12 0210017 11,1 80006
¥ Cow duu}g 3ruck Ra. 4.300.00 Spacing 33%21 3,758 LIn20
@ Rs. 1500.00 / truck . Mo of branches 240=055  480=2.50  58=2.39
4, Calves 2 nos. . Rs. L0000, 00 o teires
T : Branch biomuss 71132691 0381240085 204, 2106094
2t Rs. A A61.00 Leafbiomuss  1SEe09S 2856127 6064106
Twig dry 0.3420.21 1.5240.28 1LG1£0.75
biomass
Tree based farming system (FSW ) Numbersof 40 40 101

The tree based farming system comprised of - plants pruned
Acacia acuriculiformis stands. After 19 years of
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Table 37: Ground vegetation in under story of
Acacia auriculiformis

Spcies Mo, of Phiosocielogical
incliviclaals relationship
feep. .
Fregu-  Abund- Density
ey HICE
Ivven lendsatin 367 =Lil 1,00 4.0 {43
Lantoa Camirr La1=1.15 1.00 .67 E.65
Evpotoritm odavarm 433404 1.00 453 433
foeles elipiicns 0332057 033 1410 .33
Curcime angusifaba 100100 a7 1500 i)
Stvacliyiaehiz spp 3333351 067 10,00 G.67
Derperata eylindrical 123304093 1000 1233 1233
Ditstaren spp L A0 100 1.0 Fo7 167
Melastoma affine 1A Ok (a7 150 10K

Micrawatershed (VW)

In this block, 50 s-in{llingr-; each of Maorus atha,
Bauhinia variegata and Sypiingtonia populneq were
been planted. Data on growth rate are presented in
Table 38,

Table 38: Survival and growth performance
(£5D) of some forest tree species at W, Block

5L Tree Species Survival Height grovwtl
Mo (%) {em)

1: Moris alba A0 (09000, 01

2 Rawhing variegate 1000 120012

3 Symnglovia pogelica 1000 0.75£0.07

Agro-pastoral system (FSW )

This micro-watershed is of (.38 ha area having
average slope of 32% where efforts were made to
maximize the utilization ol local resources o meet
the food requirement of a Family consisting of two
adult and three children. The watershed has 0.49
ha, land under terraces, which were used for
production of cerzal, pulses and oilseed crops under
double cropping system and 0.33 ha. land under
terrace risers used for production of perennial fodder
such as guinea grass, Guinea grasses grown on the
terrace risers also stabilized terrace risers besides
giving fodder. Guinea grass grown on terrace risers
produced 5425 quintals(q) of green fodder among
which 217 ¢ green fodder was led to cow and heifer
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and excess fodder of 325.5 q were Ted 1o the cows
of Dairy unit. During the year paddy, maize, ragi,
groundnut, ginger and french bean as khavif crop
and mustard and french bean as rabi crops were
grown on terraces. The yield of paddy {8.5q/ha}
grown in lower terraces was very low as the crop
was affected by grasses grown on the terrace risers,
The yicld of maize (10.3g/ha.) grown on upper
portion of the terraces was also not satisfactory due
to dominance of guinea grasses grown on lerrace
risers. The yield of groundnut (12.25q/ha) and yield
of pinger (46,3g/ha.) was also below the average
vield due to higher water retention in terrace, during
rainy season. More water retention in the terraces
was due to grasses grown on the terrace risers, The
yield of french bean green pod {95.80g/Ma.) grown
in pre rabi season was higher compared to kharif
season ( 16.26g/ha ). In kharif season, [rench bean
vield was very much affected by the attack of insects
at flowering slage. |
Ragi grown on middle portion of terrace
produced 5.18 g/ha grain besides fodder for the cow,
Ragi proved to be more competitive with weeds
and could be grown under less management
condition. Mustard grown alter harvest of maizce,
paddy and ragi on residual soil moisture in the
month of October produced 4.33q grain /ha. Details
ol the crops grown in FSW, is given in Table 39,

Table 39 : Crops grown in FSW, during the year
2002

5L Mo Crops Area Avvield (iha.)
1k Py KD 5.5
Z. Maize 191883 10k 31
£ Paprorn - -

4. Ragn 5104 S8
i Savhean = =

. Groumdinut 13844 12325
s Ginger 456.8 463,30
& Turmeric = E

4k Tustazd 937.% 433
{13 Radish -

11. Rajmash - A

12 Frbrean (G pod) 3206 16,20
12 ErbeanlGpod) 3204 93810

One cow and one heifer kept in the watershed
as 4 subsidiary source of income and to utilize the
crop by product produced 3106 litre of milk with
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average vield of 8.5 litre per day. Total 14 q paddy
straw and 22.0 g. concentrate were given as
additional feed 10 the cow, Cow dung, urine, litler
(fodder residue) and weed biomass were
decomposed in a pit and utilized in terraces for
production of field crops and thus reduced the cost
al cullivation.

Agri. - horti — silvi pastoral system (FSW,)

This land vse system has 1,03 ha arca with 42%
hill slope. Agriculture crop put on bottom lermrace
tand, horticulture on middle portion with half moon
terrace and silvi-pastoral system on top portion. In
middle portion horticulture crops such as Assam
lemon |, guava, crange were removed and new
plantation of orange, assam lemon and guava were
done by changing the places ol old plantation as
the plants became very old and fruiting was very
low. The double row plantations of pineapple were
done on the contour line as sail and water
conservation measures and 10 getextra income [rom
pineapple without affecting the growth of fruit trees,
During the yvear under report a total of 1000 nos.
pineapple, 30 nos. guava, 30 nos, orange and 22
nos. assam lemons were planted. In the bottom,
agricultural crops such as french bean, capsicum,
brinjal, Wwmato, ginger and maize as Kharif crops
and french bean and radish as rabi crops were grown
on terrace land (1-13 terraces having gross area
1200 sq m). French bean, capsicum, brinjal and
tomato could not perform very well on botlom
partion due to continuous rain. The crop suffered
from wilt in tomato, brinjal and capsicum and attack
of insects in french bean at flowering stage. The
productivity of maize and ginger were 14.5 and 70.0
gtha, respectively, In rabi seasons radish and french
bean were grown on residual soil moisture. Radish
grown in 640 sq m area produced 75 kg, radish
which was sold @ Ks.2 /- per kg (4 nos, cach) with
2.3 kg radish seed. While French bean grown on
370 sq m area produced 12 kg seed . Guinea grass
grown on lerrace risers in bottom portion produced
90.3 g fodder, while Congo signal grass grown in
between the inter spaces of horticultural plants in
middic portion produced 19.45 g green fodder
during kharif season, Broom grass grown on upper
portion in between the inter spaces of forest trees
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produced 150.5q green fodder for dry winter
months.

Horticulture Based Farming System (FS W )

This block has been rejuvenated and developed
as horticulture dominant horti-silvi culture with
bamboo on ridges, froil trees on mild slopes with
pine apple as under storey crop and sole agricullure
in terraces at lower end. On an average, 130
secdlings of Assam lemon, 10 of guava and 90
seedlings of bamboo were planted alongwith 5000
pinapple suckers and 3000 large cardamom
seedlings. The survival of tree species 1s indicated
in table 40, Among the agricultural crops at lower
terraces paddy, rice bean and maize were grown
and the productivity was recorded as 11,48, 6,67
and 14.02 g/ha respectively. Radish was cultivated
as second crop in same terraces which recorded
productivity of T2.85 g'ha.

Table 40: Suvival and growth performance(=SD)
of some multipurpose tree species at W, block

5L Tree specics Survival Height Collar

MNa. (%) arowth (m)  diametericn)
Lo Assam lemon 000100 B R e )

2 Guava RLELSS (kG50 13 Ea4a 17

3 Bamboo T00.00£0.00 11280600 2532040

4 Pineapple LRI REARAIS .

ECONOMICS OF THE FARMING SYSTEM
RESEARCH

K.K. Datta, A.K. Tripathi

S.1B. Singh & Med Ram Verma

[n FSW,, there is about 1,393 ha arca out of
which area under forestland is about 0,435 ha and
11.943 ha planned for land use. In the system, 2 milch
cows were kept keeping in mind that its fodder
requirements will be met from the existing planned
land use system and the income from the dairy will
help to manage the food security of an houschold
congisting of 6-7 members. The furm budget record
showed that major external expenditure incurred
for the system is for labour followed by
concentrated feed and dry fodder. On an average
annual green fodder availuble from the system 1s

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

about 330 g, which 1s sufficient for the existing
cattle. The data from 1987-02 indicated that on an
average per day concentrated feed provided in the
system was about 9 kg, Per day maintenance cost
ol the system was worked out in order 10 get an
insight of the income generating capacity in the
system. Keeping in view ol the fact, cost incurred
for concentrate feed and green fodder was about 9¢
perkg, dry fodder of Re 1 per kg and Rs [ perkg in
casc of green fodder. Based on it, the estimate
showed thal about 38% of daily expenditure are
incurred on concentrated feed and 50 % on green
lfodder, Labour cost is about 47% in 1otal
maintenance cost. Depreciation of animals per day
was worked out to be 5 % based on difference in
price of animals in the beginning of the stage and
during dry period. The difference of amount was
divided by the number of inter-calving days so s
to arrive at the deprecation of animals per day.
Lactations period is considered as 7 based on the
information provided by FSRP system. The net cost
of maintenance (excluded the initial investment
arnount for shed cost and on miscellaneous items)
of the system per day is worked out to be Rs 215/,
Annual average milk available from the system is
4492 Titers. In addition to the income from milk,
10% income is added from the system, which is
assumed to be generated from sales of FY M, small
animals and from green fodder. 'To meet the brake-
even level of cost, the milk price should be Rs 13/
liter whereas existing milk price is Rs10/ liter. As
major cost component is on concentrated feed and
labour, il is necessary to reduce the concentrated
[eed costat least 50% from the existing feed cost,
Similarly, the required labour cost (including
supervision) can be eliminated from the system
since only family labour is used lor maintenance
of dairy animals. Under such circumstances per liter
milk price would be Rs.9, 58/,

In order to 1dentify the viability of initial
investment amounl, sensitivity analysis was carried
oul, The sensitivity analysis shows that at Bs 20,000
initial investment amount, the system will be
financially feasible where IRR, B/C and NPV are
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positive {Table 41). The amount of the net present
value s sulficient to manage the livelihood of two
persons only in the context of existing household
consumplion expenditure level. Major conclusion
arises from the above analysis that under subsistence
farming system in NEH region, where houscholds
food security is the major thrust, in that system dairy
system can be considered as a supplementary source
of family income rather than as a commercial
Farming,

Table 41: Financial analysis of Dairy base System
(FS-W)

Initial Discount.  Met Present  Benefif — Internal
Investment  mide Value Cost Rate of
{in Rs.) NPV Ratin{H/CC)  Returns
in s, in Rs. (TRR}
in G
B2000 WE = =27430 (5140 4
SN 16 % = 167 L9986 14
QU 10 % 10742 10982 14
20000 10 % 28024, 13172 25

Hydrological behavior of experimental
watersheds
K. K. Satapathy & K. K. Dutta

Hydrological behavior of experimental
watersheds in terms of total water yield, base flow,
surface flow (runoff) and peak Flow have been
studied and presented in Table 42 and Fig.18.
Maonthly rainfall and water yield pattern from
different experimental watersheds have been
presented in Table. 43, Maximum of 910.68mm
flow was recorded from AE-W  followed by
442 91 mum, 251 80mm, 126.31mm, 45.03 mm and
9.77mm from FS-W_, FS-W,, FS-W_ FS-W _ and
FSW, respectively against the annual rainfall of
2516 80 mm euring the year, No flow was recorded
from the watersheds FS-W . FS-W_ and FS-W,
during the year 2002,
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353
2682
L6
3915
2184
1639
141 4
1559
13
CTotal 251680
Me 2087
C Max 7L
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Experimental watersheds

FS-W,  F5-W, FS-W,

Negligible 12440 143.86
(00 31851 107.94
Negligible 442.91 25180

0.00 642

0
597
211.30
121.49
7516
15.57
303
801
0 0.36
0.00 44291
0.00 3691
000 21130

DDDO:}GGOGQQE

e

1692

‘Table 42: Annual water yield, base flow, surface Mow, peak fow, soil loss ete from experimental
‘watersheds of FSRP (2002)

FS-W, FSW, BFSW,_ ESW,  FSW,  ABW,

1187

7.61

126.31
6,627

412
565
977

0301

3203

Negligible Negligible 337.33

13.02 000 0,00 57335

45.05

Negligible  Negligible 910,68

4366 0.00 .00 3.3949

Total Water yield from experimental walersheds

FS-W,
a
0
0
0
1.00
4796
98.01
91.04
9.46
297
136
0
25180
22.89
98.01

e
1 Rainfall corrected by day For Hydrological analysis

FS-W,
0
0
0
0
85.39
21.96
3,04
0.67

15.25

126,31

14.03
#5390

s Sl L e e
e T e e 04

FS-W,
0

FS-W, FS-W, FS-W, AE-W,
] ] ]
0 0 i
0 0 1]
1] ] 0 016
[shel} 0 0 7.24
38.04 i ] 435.74
.15 0 1] 200,00
o1 4] 0 138.84
00044 0] o] alk 19
2.13 4] 0 56.79
103 0 0 11.22
0 ] 0 0,50
45.05 000 .00 910,68
4,10 00 0.00 10119
3894 .00 0.00 43574
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Fig. 18 Micro-watershed Development at Farmer’s Field

Micro-watershed Development at tarmer’s field

K.K. Satapathy, K.N. Agrawal,
J.MLS, Tomar, B. Majumdar, J.L. Singh

The Upper Shipra watershed comprising an area
of 923.64 ha onder Umsning community
development block in Ri-Bhoi district of Meghalaya
was selected as study area by a team of Scientists/
Technical Officers of ICAR. The data related ro the
watershed was collected through remote sensing and
made imagery of the watershed. Ground truthing /
verification was done on different aspects i.e. land
use! land cover, soil and slope aspects, geo-hydro-
morphology ete and thematie maps were prepared.
Based on the information collected from satellite
data this watershed was subdivided into six sub-
walersheds for identification of critical erosion
prone area. For prioritization a sub-watershed under
Mawpun village covering an area of 57.17 ha has
been selected for integrated development as mode]
project. This village comprising of rolling hill
topography was selected for introduction of
walershed technology on the integrated farming
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system approach. This small watershed provide a
unique lopographical situation with valley land,
steep to very steep slopy land with different crops
viz paddy both on wet land and on slopes, ginger in
buns on slopes, different vegetable crops, natural
pine forest etc. The steep slopes are cultivated and
exploited with the raditional agriculiural aclivities
of jhuming and bun cultivation and exposing the
soil in some places. Forest on high ridges are
disturbed and hill tops are becoming barren. In order
to restore the damaging action of the natural
resources scientitic approach such as land shaping,
application of soil and water conservation measures
in order (o control erosion and to augment ground
water recharge, providing inputs for seed and
fertilizers, introducing proven crop production
technologies for agricultural, horticultural and agro
forestry aspects was introduced. While developing
microwatershed plan for the watershed, attempts
have been made for developing common
enterprises, such as large water bodies for producing
fish, plantation crops, forest crops, pasture
development etc. for generating financial resources
for community welfare and cco-development.

tirmaead Keprore 2002 - 2003
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Local erop varieties were replaced by high
yielding varieties of radish, laipatta, French bean,
maize, tomato, brinjal etc. In some bun area cut and
fill method of terracing were done for settled
cultivation. New technique of crop cultivation
practices were adopled 1o get maximum return, Now
bwo crops are raised continuously for the last three
years under rainfed condition. The crops found
promising in the watershed are French bean (4.545¢
hal, laipatia (2,598 tha) and brinjal (2.667 Vha)

In areas with moderate 1o steep slope where
craps cannot be raised horticultural crops such as
Khasi mandarin, Assam lemon, Guava, Peach, Plum
and mango were transplanted alter digging pits of
standard size in between contour bunds to wilize
the land resources properly. To accelerate the growth
of these horticultural plants intercultural operations
like jungle cleaning, ring cleaning etc. were carricd
out from time 1o time.

The valley region of the watershed is mostly very
rich in oroanic matter conlenl or some time water
lageed. The waterlogeed regions of the watershed
were decided to be utilized as farm ponds Tor
pisciculture. Ten such waler harvesting tanks/ponds
with an area ranging (rom 0.06 ha to 0.12 ha with 2
m depth were excavated, out of which three were
put under composite fish culture. Catla, rohu,
mrigal, silver carp, grass carp and common carp
were stocked at a density of 8000 fingerlings per
heetare, The grass carp and common carp showed
i better growth performance when compared to the
other species cultured. The average individual
weight of [ishes after 14 months of culture was catla
350 gm, rohu 200gm, mrigal 150gm, silver carp
250gm, common carp 450zm and grass carp §10gm,
The estimated biomass in Pond A was 134.94 kg,
Pond B was 119.63 kg and Pond C was 213.27 kg
with a cumulative total biomass of 46784 kg and
the FCR obtained was 1.71. The cullure is being
continued for the second year as the growth of carps
15 expected (o be better in the second year in this
region. As the fish production cost is very high due
Lo supplementary fish feed therefore, the livestock
production system such as piggery, duckery and
poultry were combined with pisciculture. The
waster generated through these livestock systems
were recycled 1o farm ponds to serve as food lor

ol
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fish. For construetion of the different sheds locally
availuble materials were uiilized (Fig. 19).

Long term ellect of different alternative farming
systems on phosphorus fractions in an acidic
Alfisol of Meghalava

B. Majumdar & V.K. Mishra

The effect of eight watershed-based farming
systems consisting of Live stock farming, forestry,
agroforestry, agriculture, agri-horti-silvi-pastoral,
horticulture, natural fallow and abandoned jhum
land on different forms of phosphorus was studied
after 17 years of adoption under rainfed condition
on hill slopes of Meghalaya. All the forms of
phosphorus except organic P were highest in
agriculture land use followed by live stock farming
and agri-horti-silvi-pastoral land use and the lowest
wvalues of inorganic P was recorded in abandoned
Jjhum land followed by natural fallow, The
abandoned jhum land registered highest value of
organic P (340 ppm), which was 60.7 per cenl of
total Pwhile the contribution of organic Pio total P
was lowest (32.7%) in agricoliure land use
suggesting higher P mineralization in this system.
Among the inorganic fractions of P, the highest
value was recorded for Reductant soluble P,
Tollowed by Al-P, Fe-P, Occluded-P, Ca-P and
Saloid bound P respectively inall the systems except
natural Fallow and abandoned jhum land. Soil pH,
ECEC and base saturation showed significant
positive correlation with all forms of P,

Long term effect of different farming systems
on micronutrient status in acid soil

M.S. Venkatesh & V.K. Mishra

The effect of eight watershed based land use
systems were analysed [or micronutrient status afler
|7 years of adoption under rainfed condition on hill
slopes of Meghalaya. Available Fe, Mn, and Cu
contents were well above the eritical limit in all the
land use systems. The farming systems with
adequate soil conservation measures and with
application of manures and fertilizers (agri-horti-
silvipastoral & horticulture) maintained higher level
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Fig. 19 Development Plan and Introduced Technologies in Integrated Farming System at Mawpun Village

of all the micronutrients. Available Zn content was  7n and Cu contents were significantly and
below the critical limit (0.6 ppm] in forestry,  positively correlated with organic carbon and clay
agroforestry and natural fallow systems. Available  content in the soils.
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Effect of various land use systems on different

forms of potassium in an acidic Alfisol of
Meghalaya

M.5. Venkatesh, B. Majumdar,

Kailash Kumar & Patiram

The effect of eight watershed based land use
systems consisting of livestock ( W), forestry (W),
agro-forestry (W), agriculture (W), agri-horti-
silvi-pastoral | W) horticulture (W ), natural fallow
(W) and shifling cultivation (W} on soil potassium
[ractions were studied after continuous adoption of
different land use systems for 17 years under rainfed
condition in hilly terrain of Meghalaya. The farming
systems with adequate soil conservation measures
and with application of manures and fertilisers ¢ W
and W) maintained higher levels of water soluble,
exchangeable and non-exchangeable forms of K.
The shifting cultivation land use recorded least
amounts of laltice and total K. There was a
maximum increase of 245 per cent in available K
over s initial status in horticultural system whereas
the maximum increase in total K was recorded in
agricultural system,

Farming System Research at Tripura

K.R. Dhiman, N.P. Singh, M. Datta,
S. Biswas, T.K. Sengupta, S.K. Ghosh,
M. Niranjan, B. Santhosh & C. Datt

Geographically, agricultural land in Tripura is
comprised of upland, slopy land and lowland. In
general, uplands are under traditional agriculture
of almost monecropping. Jhum cultivation is
generally practised in slopy land. Valley land where
irrigation is available, is put to double or wiple
cropping. Various crops are grown in areas put under
larming system research in order o increase, the
cropping intensity. The crop productivity scenario
is presented in Table 44,

Duck cum Fish Production

An ares of 0.1 ha was excavated for water
harvesting siructure and run off water was
accumulated in the pond having ground water
source. Water was available throughout the season,
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A total of 44 ducks could produce 1252 no. of egg
and 20 kg of meat. Fish production was 2750 kg/

ha.

Table 44: Crop productivity scenario

Crop-variely

Diate of sowing
Mlaturity
Yiekd

Crop-viriely

Drate of sowing
aturity
Tield

Crop -variety

Dane of sowing

Maturiry
Yield

Crop-variety

Bate of sowing
Marurity
Yield

Crop-variely

Date of sowing
Maturity
Tield

Crop-variely

Dhate of sowing
Muturzty

Yield

[i%]

Pre-kharif!
kharif

1. Rice-TRC-
q7-251
15202

A0 duys

16 g/ha

2. Moong-
UPM 79-12

[05 2002
T3 days
3.8gfha

3. Scsame-
TRC-til-1-8

18.5.2002

000 clays

Sofha

4. Munee-
Prukazh &
Jhnm Yellow

25.05.02

Autumn

L Urd-TRU-
00-16 & 17

L1 2002
05 days
9 & L giha

I Groumdnu-
1CGS-Ta

10.9.2002
108 days
Tgtha

3. Cabbage-
]
25.9.2002

W days

IHtha

4. Brinjal-
Bhola nath

2E09.02

90 & 110 days 95 davs

48 & 23 gfha

5. Black gram
TRU-99-12

1105002
B0 dlays
Boha

T3 Uha

Winter

L. Mluize —
TERM-3

20.11.02
112 davs
39 yiha

2 Torin -
SCRT-1-2-4

20,12.02
B8 davs
Lyt

3, Temata-
Indam & 5-22
de Suraksha

1O 31000,
18712

S0 10 dlays

3LE, 8.3,
2000 s

4, Candiflower-
Frybrid-50

16.12.02
55 days
A.51ha

5. Brocoli-
Eiju Shiral

L1002
T days
A.50ha

. L parttin-
Lacal

21.11.02
535 days
3RO bundles
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Research support in NWDPRA at Tripura
M. Datia, K.R, Dhiman & N. P. Singh

Cropping Tilla land

In tilla land, various rice based cropping
sequence was undertaken and their productivity
along with water use efficiency is presented in Table
45,

Table 45: Cropping sequence in tilla land

Cropping Grain Water nze Waler use
SECUENCE (mm) efficiency
(KgMha-mm)

1 Il I 1I I Il

Rice-groundnut

8] (115 I8.32° 1467 B2 050 {86 153

Rice = Wung

) {11y LGS 5325 04k 3200 LB Led

Rice ~ blackaram

1 (10 TAT i ) MARRE L T e L B i e R

Data indicated that rice — groundnut cropping
sequence produced the highest productivity as
compared to other cropping sequence tested under
tilla land condition. Water use of pulse crop varied
fram 320 1o 350 mm but water use of rice and
groundnut was of high magnitude (940 — 942 mm).
Water use efficiency of upland rice varied from 1.83
ta 1.88 kg/ha — mm. The lowest waler use efficiency
(1.64 kg/ha-mm) was noted in mung.

Table 46: Effect of polythene mulch

Cropping sequence Productivity (pod/sesd)

Water conservation through polyvthene mulch

In order 1o increase the water use elficiency,
polythene muleh was used in upland and the
productivity of various cropping sequence was
presented in Table 46,

Data indicated that the use of polythene as mulch
could increase the productivity of sesamum,
groundnut and blackgram produced as a 2™ crop in
the cropping sequence. Similarly waler use and its
efficiency were also increased with the use of
polythene as muleh.

Cassava (var. local} grown as contour cultivation
in 3 - 5% slopy area produced 7.3 ttha and the
productivity of turmeric as intercrops with cassava
was 12.2 g/ha. Arhar (var, local) produced 2.0 o
4.46 ¢ pod/ha in vegetative barrier. Arhar grown as
sole crop produced 18.0 g pedfha and 7.0 g seed/ha
with 38.7% shelling. Sugarcane produced a
productivity from 7.26 to 26,80 t/ha under variable
fertility level.

Slopy land

In pincapple — Assam lemon land use system,
the productivity of pineapple was 11.3 t/ha and the
productivity of lemon was 3.87 kg/tree with 20 —
25 lemon/tree, In silviculture system, gamahar
{Gmeling arborea) showed 51.3cm girth ar breast
height and 10.87m height after 4 years of planting.
Banuna (var. sabri) was also planted in half moon
terrace in association with gamahar. The
productivity of banana is slopy land was 1.3 ton/ha
with 2 — 3 kg fruit of sabri variety of banana/tree.
The productivity of cavendish was 7 — 12 kgftree
{Fig 20 and 21},

Water use {nun) Water use efficiency

q/ha (kg/ha- num)
1 1 11 1]
Contral Polythene  Comrol  Polythene  Control  Polythene
Groundnut — Sesamum 18.23 733 9.33 209 212 HEs 454
Sesamum — Groundnut T 11.4 16.2 460 470 2.4 15
Sesarnurm — Blackgram T3 i6 163 167 2.2 2.5
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Fig. 21 Banana {var. Sabri) in half i terraces

Fig. 20 Pineapple - Assam lemon in sloppy land Rl
with pineapple as vegetable barvier

with hybrid napier as vegetable barrier

Low Land maximum yield of bhindi from 23.16 to 72.97 gf
*Vegetable production ha. Various bhindi hybrids were grown. F| hybrid
Bhindi (var. satdhari) was grown near water  Sakshi, F hybrid harishan and hybrid GC 99
haryesting structure and the productivity is produced 59,12, 56.45 and 40.99 g/ha, respectively,
presented in Table 47. Tomuto Indan 1116 produced 1625 t/ha and
cabbage (var. Hybrid 689) produced [3.6 t/ha

Tabled7: Productivity of bhindi, cowpea (var, Pusa Komel) produced 24,08 g/ha

* Treatment Productivity without fertilizer (NFK) but 37.45 of pod/ha was
 Control - 2316 produced in the presence of NPK.

NPK 3009

i 2242 Water Yield Behaviour

f "?G:_I;ﬁ;wwmmg éigg Waler vield behaviour of runofl waler was
' Cowdung + NPK 93 4T investigated in a pond situated in medium upland

- Mean 872 without having ground water source. With the help

of tarfel lining, the life of waler storage was [or

Data indicated that NPK (120:70:60) in  period of five months from Tuly to November (Fig
| association with cowdung (5t/ha) produced the 22-23).

Structure
=
(=]
(=]

Helght(cm) of Water in Water Harvesting

gl - 0 e ¢ eeeed
FEEFELESELESS

Month

Fig.22 Water Yield Behaviour in Pond Without Ground Water Source
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Fig.23 Water Yield Behaviour in Pond With Ground Water Source

Similarly water yield behaviour of ranoff water was  life of water storage was maintained for a period of
investigated in a pond situated in low land having 11 months from May to March.
ground water source. It 1s observed from that the

Fig. 24 Rain Water Harvesting in Polythene Lined Fig. 25 Water Harvesting Pond in Lower Hill
Pond Reaches

et (36 Annnerd Kepeors 20002 - 2003
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FRUITS
ARUNACHAL PRADESH

CITRUS
L.C. De

Studies on performance of micropropagated and
seedling origin plants

A study comprising of 40 numbers of
micrapropagated citrus plants and 20 numbers of
seetling originated plants was carried out. After four
years of planting, seedling origin plants were more
vigorous than the micropropagated ones. Scedling
originated plants attamed more plant height (2.32
m} compared Lo micropropagated fissue cultured
plant (1.82 m). Stem girth (4 88 cm), average
numbers of primary branches per plant (3.42) were
also higher in seedling originated plants. Whereas,
micropropagated ftissue culwred plant recorded
maximum canopy. spread (90.27 em x 87.55 em)
than the seedling originated plant. Fruiting for the
first time was also recorded in seedling originated

plant with an average ol 0.82 fruit per tree, whereas
micropropagaled plants did not come 10 beuring
even after 4 yvears,

Studies on compatibility of rootstocks on scion
of mandarin orange

Compatibility of four varieties of mandarin
orange (Khasi mandarin, Nagpur santra, Hill
mandarin and Sikkim orange) on different
rootstocks (Tarywn, Citrus volekamariana, Rough
lemon, Citres Latipes and Trifoliate orange) were
tested, Details about different growth parameters
of these comibations has been given in Table 48,

Growth performance of khasi mandarin under
high density planting

Performance of five year old khasi mandarin
planted in high density method (2.0m « 2.0m, 2.5m
x 2.5m, 2.0m x 3.0m, 4.0m «4.0m and 5.0m x 5.0m)
was evaluated, Maximum plant height (2.52 m)
was recorded at closest spacing (2.0m x2.0m). The
closest spacing also showed maximum diameter of
stem (5.54 ¢m), number of primary branches per
plant (4.6} and canopy spread (6.4 cm x 103 cm),
The data on other density plantings are, mentioned
in Table 49.

Table 48: Vegetatlive growth of mandarin orange on different rootstocks

Treatments Plant No.of  Spread Dia. of Dia, of
height  branches (E-W X N-5) stock seion
() plant {cm) {cm) {cm)
Khasi mandarin on Fanywm 62.5 6.5 34,70 % 29.00 1.67 137
Khast mandarin on Covelokamariana 515 3.5 26,30 x 28.30 1.45 1.1
Khasi mandarin on Trifoliate arange 1.0 3.0 57.5 x49.50 250 160
Sikkim orange on Tenyam 6825 525 24.75 % 24.50 1652 137
Sikkim orange on Rough lemaon T30 3.5 38,0 x 440 220 1.45
Hill mandarin on O fatipes 89.0 0 26.00x 30.33 270 1.80
Hill Mandarin an Ty 5.7 0 44,67 % 42.33 2:35 140
MNagpur santra on O, velekarmriana 95.25 3.75 46,25 x 47.00 200 1.55
Nagpur santra on Tanyum 72.50 3.5 33.25%35.25 1.92 L2

Table 49: Vegetative growth of Khasi mandarin under high density planting

Treatment Plant height Stem dia,
{em) {cm)

2k 20m Ak 5.54

25m x 2.5m 2:02 422

30m x 3hm 244 5.30

A x40 0y 2.6

A0m % 3.0m .82 29

67
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Spread No. of primary  No. of Fruits/
N-5 x E-W (cm) branches plant

Bid w1036 4.0 143

Th5m &2 225 (00

93.33 17867 167 0.00

35.40 x 42.21 097 (100

o .85 0,00
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Growih performance of Kinnow mandarin

Kinnow mandarin was planted in 1996 at an
elevation of 660 m asl . After seven years of
planting, the trees attained an average height of 2,22
m with diameter of trunk of 3.4 cm. Average number
of branches per plant were recorded to be 3.3. The
average canopy spread of the tree was 138, 1m x
151.40m. Average number of [ruits per tree was
10.90 with an average fruit drop of 53,04 per cent.
Dhata were recorded on vegetative growth as well
as fruiting and fruit quality of Kinnow mandarin
propagated by air layering (Table 30 & 511, Results
revealed that the average fruit weight was 130.035
g, fruit diameter of 6.58 cm, fruit length of 5.39
cm, juice content of 38.00 ml/Truit, Total Soluble
Solids of 8.50° Brix and 1.048 % acidity.

Table 50: Vegetative growth and froiting in
kinnow mandarin

Av. Canopy Av.Dia - Noof Av, No, Ay,

Plant spreai of trunk  primary  of fruit Froit

height  (m} tem} branches [tree  drop

{mj (=W x M-S} (%)

2022 128 Uk x 54 3.30 190 5.0
1514}

Table 51: Fruit quality of Kinnow mandarin

Av, A, A, Av, Mo, Av. Mo, Juice T. 5,87 Acidity
Truit Truit  Fruit - of  ofseed content Brix %o}
weight - 1. Ienpth juice.  per (1

@) () {eat vegicles Teuil Fruit]

130047 658 530 1100 1625 SR B L0458

Maintenance of Germplasm of sweet orange,
mandarin orange and rootstocks

[n the citrus germplasm block, [4 varieties of
sweel orange viz., Washington, Valencia Newton,
Rubi, Excelier malta, Rubi Blood Red, Whettawar
malla, Majurica, lalian Large, Daccus, Mosambi
Australia, Para Malta, Vanila, 'So]miangriang, and
seven varieties of mandarin orange namely
Mediterrancan, King Theppi, Nagpur Santra, Hill
mandarin, Sikkim orange, Wilking orange, Citrus
zigardio and nine rootstocks viz., Citrus
velckamariana, Rough lemon, Karna khatta, Citrus
taiwanice, C. latipes, Cleopatra mandarin, Citrange,
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Trifoliate orange and Kamla Australia are being
maintained,
Comparative performance of acid lime variety
ARL-1 and Assam lemon

In the third year after planting, Assam lemon
showed betier vegetative growth in terms of stem
diameter (3.1 em} and canopy spread (1,48 cm X
1.61 em), than the acid lime variety ARL-1 with
2.6em basal diameterand 110 cm x 1O em canopy
spread. But improvement of plant height was
comparatively higher in Acid Lime (1,38 m} than
Assam lemon (1.30 m).

Effect of rejuvenation on vegetative growth of
old khasi mandarin

The effect of pruning at different heights on
arowth, yield and fruit guality of old declining
Khasi mandarin was studied. The trees with pruned
primary branches produced maximum number of
new shoots (283.1) followed by the trees de- topped
at L.5m (105000 and 1.0m (60.90). Highest length
{13%7cm) of new shoots |, however, was recorded
for the trees with all primary branches pruned
whereas, tree pruned at 1.00 m produced new shoots
with maximum proximal diameter of 2.21 cm.
Unpruned trees (T,) had minimum values of all the
three growth parameters.

Effect of pruning in rejuvenation of old declining
orchard of Acid lime cv. ARL -1

The effect of pruning at different heights of
declining orchard of acid lime {cv. ARL-1), on
growth, yield and fruit quality was studied. The trees
with pruned primary braches exhibited maximum
number of new shoots (46.00) followed by the trees
detopped at 1.5m {41.00), 1.0m (30.25) and (13.87),
respectively. Highest length (1.46 cm) of new shoots
was also recorded in the trees with pruned primary
branches followed by the trees pruned at 1.00 m
and (1L.50 m respectively. Maximum proximal
diameter of new shoots (1.36 cm) was abtained on
tree with all primary branches pruned. Among
pruned lrees, trees with all primary branches pruned
attained the maximum canopy spread of 1.84 x
1.73m (E-W x N-8), Unpruned trees had minimum
vialues of all the three growth parameters except
average plant height and canopy spread.
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Studies on survival, vegetative growlh and
fruiting hehavior of 200 vears old transplanted
khasi mandarin

A study was conducled to explore the possibility
af shifting old Khasi mandarin trees from existing
site [0 a new site, by uprooting with maximum
primary and secondary root systems and
transplanting them in an accommodating large size
pits during February 2001, All primary branches
were pruned at 103,19 £ 3589 cm from main trunk
toreduce transpirational loss of water, The survival
of the transplanted trees was recorded 87 per cent,
The mean number of sprouts per tree was 2973
and average lenglh of one-year-old new shoot was
176.4 cm. The entire new shoot flowered or had
fruiting.

Studies on nutrienl management in khasi
mandarin .

An experiment comprising of 24 different
combinatians of major nutrients viz. nitrogen,
phosphorus and potassium and an another one on
micronurtients viz. Zn, Fe, Mn, and Mg has already
been set to evaluate the effect of different levels of
N, P, K and micronurtients and their inleraction on
growth, vield and fruit quality of khasi mandarin
spas to give a judicious fertilizer schedule that will
help in bringing aboul more meaningful fertilizer
recommendation for West Siang district in particular
and Arunachal Pradesh in general. Observations on
growth, yield and quality parameters are being
laken,

Indigenous citrus Fruits
L.C. De & (5. Bagra

Among the local fruits evaluated so far,
biggest size of fruil was observed in Rabab, The
average [ruil weight of Rafab from 15.00 number
ol sepments was 575.00 g with an average pulp
weight of 47455 g. Maximum number of seeds
per fruit (44.75) was obtained from Elaichi Nintbu
(Rough skin) but juice content per fruit was highest
i Rabab (151.5 ml). Both Elaichi Nisdu (Rough
sking and Rabab plants are found to arow in stray
conditions. Maximum TS5 of 1.2 “Brix and
minimum acidity of [.73 % were observed in

Elaichi Ninbu (Rough skiny, Rabab, Elaichi Nimbi
and Tanyunr are citrus froit and their juice can be
used in squash preparation, Tader (a wild litchi) and
Takeir can also be used in same preparation, though
later taste quite sour with highest acidity (6.80 %)
among all fruits those have been analysed so far
Empe nut can be eaten raw and also can be preserved
as dry [ruil alter drying. 1L contains good amount
of fat. Jakeris a large Cardamom having sweel lasie
al ripened stage with an aroma and found (o grow
i marshy jungles, Hisieplant is atall tree and Deer
consumes the ruits in wild but local people use it
in chutney preparation, This fruit is liked becanse
of bitter tuste with pungent smell,

MANIPUR

Technology Mission for integrated development
of Horticulture in NI states including Sikkim
{Mini Mission-1}

B. Narsimha Rao, Sunil Kumar,
Anjani Kumar Jha and Chandra Deo

Citrus Nursery

Tamenglong district of the Manipur state is
famous for Khasi mandarins. To meet the demand
of planting material in the state and to conduct the
demonstrations in the farmers field, nursery has
been raised at Laneol Farm of I[CAR Research
Complex for NEH Region, Manipur Centre, Imphal.

Passion Fruit

Manipur climate is suitable for Passion fruit
cultivation. Agrotechniques are to be standardized
for this crop tnder Manipur conditions. There is a
growing demand for the planting material of this
crop in the state. The variety Kaveri (Hybrid)
released by [THR, Bangalore is reported (o be high
yielder than the local varieties, The planting material
of var. Kaveri from [THR, Bangalore and other local
cultivars of the region are being studied for their
performance and to standardize the agro techniques
under Manipur conditions.

Kiwi
Kiwi is a new introduction to Manipur. There is
a need to evaluate different varieties of kiwi and to

Antanal Repare 20002 - 20008
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standardize the agro techniques under Manipur
conditions, The planting marerial has been oblained
from Sikkim Centre of [CAR Research Complex
and planted in the experimental farm of the centre.

Tomato seed production

Manipur centre is having good number of tomata
germplasm. Three varieties numely Manikhamnu,
Manileima and, Manithoibi have already been

released from this centre during the year 2000 and
many lines are under pipeline. To demonstrate the
latest package of these varieties and to supply the
seed material to the farmers and exlension agencies,
seed production of these varieties have been taken
up under KVK. Besides, performance of garlic,
onion and pineapple was evaluated and shown in
table 52, 33 and 34.

Table 52 : Performance of Garlic accessions (Mean values)

Acc. Mo, Height No.of Weight Ne.of  Weight Diamcter Waxy FEreciness Market- Yield /
of the  leaves/ ofthe  cloves’ of 50 ness AiErect  able plot
plant  plant  bulb  bulh  cloves AsWaxy  BrMod,  bulbs’  (mf)
(em) 1z} (] B:Mod.  Erect m ()

Waxy CiLeaves
Equatorial Polar  MNeck Ciless falldown
(cm) {em) fem) Waxy

33 3B T4 1014 L0 260 29 220 0.37 A A 65 G760

f] ilG 6.2 115 15.0 20.0 302 243 031 (B A 3 356.5

174 6.1 3.1 9.7 130 220 247 241 032 B A 2 G208

200 30.1 ad a1 112 27.0 205 79 030 B I ik GLAk

263 28.0 5.2 5.2 9.1 305 2.22 246 02 B A a4 1768

3 3.0 83 18.0 13.6 524k 359 2.67 {142 B A a3 252.0

ila 416 3.2 15.0 14.5 415 i 393 0.39 I M kh ST

a2 S8 9.0 212 114 B0 3.54 ENES il E A 64 13568

473 and 0.4 39.0 16.8 A 4.50 3.0 0.85 B A 65 2535.0

MGRZ 472 92 9.4 120 AR 286 240 0.3 B A il 5734

MGR3 3 . 2.9 [3.0 120 211 1.5% 0.26 B A 02 1798

MOGES 440 .1 08 140 20.5 1.65 225 0.28 B A [iX] 6174

MUGERS 44.2 7.4 13.2 T4 RO 298 279 .40 B A Gl 184

Table 53 : Effect of date of planting and nitrogen application on the yield and quality of Onion
under Manipur conditions

Treatments Height of  No. of” Number of  Numlier of Weight  Ginth Yield Yicld/ha

theplant  leaves/ Marketable  Unmarketable ofbulb  of the  /plot )

(zm) plant b/l ot hulbsfplot {33 TH {6m*)

(mm) (kg
DN 34.03 10,06 218 g2 9105 30,80 19.4% 324,83
DN, 3313 1057 225 k) T7.20 58335 17:2% 28716
DN, 52.52 9,90 231 69 75.65 55.55 1R.4E 306,43
D, N, 25.54 500 53 215 32.70 38.85 176 29.33
D, N, 24.62 FS50 T6 224 26.77 3712 .54 25.66
o, N, 26.85 8.02 87 213 19.82 35.04 200 3335
DN 24.05 .60 40 260 2142 33.55 079 13.08
DN, 2059 .30 53 247 19,12 L6 0.88 14.58
DN, 2477 0.20 47 253 1975 3200 065 10.75
T0 sunial feporr T02 2008
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Table 54 : Mean data for high densily planting in pineapple var. Kew

Spacing Plant  Number  Length Breadth Daysto  Days Eruit Fruit.  Fruit TSS
{em) height  of leaves/ of leaves of leaves fMower for weight  length  girth (*Brix)
(em} plant {em} (em) initiation maturity (kg) (e} fem)
2405120 00735 36.83 89.50 6,20 3220 6133 1.54 18.2 41,69 1553
A0ma0x S0 104.54 3820 04,61 6,13 467.0 G171 1.39 723 23 1683
Fandhxt) 101.20 36,75 01,12 6,67 512.3 H2H8 1.16 i7.25 3960 15.08
FIA5HL0 103.50 3127 95,54 23 46700 GLA.D 1.50 I7.17 41,19 17.48
25550080 100,78 41,18 H9.66 613 467.0 620.5 1.40 17.35 4085 1619
23535075 102,06 39.52 02,00 630 4677.0 634.6 1.29 16.75 5938 1531
MEGHALAYA allowed for 24 hours. The contents were filtered

Evaluation of growth parameters of Khasi
mandarin

A.K. Dubey & D.S, Yadav

Nucellar seedling, micropropagated and budded
plants of Khasi mandarin were evaluated for growth
characters, The maximum plant height (60.73 cm)
and leaf area (9.15 ¢cm®) was recorded in nucellar
seedlings. However, maximum number of leaves
per plant (38,20 and stem diameter {1.24 mm) has
been recorded in grafted plants of Khasi mandarin
on Citrus volkamariana rootstock ag given in Table
35.

Evaluation of growth parameters of lemons

Three lemon varieties namely Assam Lemon
Long, Assam Lemon Round and Kachai Lemon
were evalualed for growth characters. The
maximum plant height (52.52 cm) and leaf area
(10,60 cm®) were found in Assam Lemon Long,
while the maximum stem diameter (0,97 em) and
leaves/plant (65) in Assam Lemon Round.

CITRUS :
K. Rajasckhara Rao & K.A. Pathak

Isolation of pheromone from citros trunk borer
Monohammus versteegi

Citrus trunk borer adults were collected in large
numbers and the sexes were separated, The bodies
of the beetles were finely grinded with hexane and
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and the extract was evaporated till a brownish liquid
was obtained, This yielded a volatile substance.
The unidentitied volatile substance was isolated
from the female trunk borer, which successfully
altracted the opposite sex both in lab (95%
attraction) and field (75% attraction) conditions.

Table 55 : Comparative performance of nucellar
seedling, micropropagated and budded plants of
Khasi mandarin

Treatments Plapt  No.of  Stem Primary Leaf
height leaves ) dizmeter branch! avea
{em) plant (mm} plant {em?

Mueellar aiya 34400 102 240 215

seedling

Micro 3348 1360 081 120 814

propagated

Citeits 5778 3820 124 280 .67

velkamnariana X

Ehasi mandarin

CvusieffpesX 3406 19.20 117 300 6,36

B st rmandarin

Citrns iniwanicaX 3825  2L00 075 LED .96

Khasi mandarin

Citrns reshni X 2395 1LMY 073 300 a6l

Khasi mandarin

SEm () 629 448 3 - 0.29

CDat 5% 1835 13.0Z - (37 NS 083

Laboratory studies on the attraction of
unidentitied substance to trunk borer adults
M. versteepi adults were attracted towards the
pheromone source within 10 minutes when the
substance was kept at a distance of 3m. The
unidentified substance resulted in arresting the

Arrreece! Hepre 20002 - 2002
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borers to feed on citrus branches and attracted
towards the substance leaving the citrus branches.
The substance had created a change in the behaviour
of the beetle population in field, ie., a barking/
cracking sound was noticed within 5 minutes
indicated that the substance was having a
pheromone property, The substance attracted the
males continuously for 5-6 days in laboratory
conditions.

Management of Citrus trunk borer
Management of the trunk borer with different
IPM tactics was taken up at ICAR larm. The
orchards showed 30-40% recovery (growth) with
good flush. Shaking of the plants for a week when
the fruits are of pea size, resulted in good collection
of beetles, The method was very easy and [urther
their collection from April 3% week o May 2 week
has resulled in reduction in oviposition by lemales
because males emerge first during the season,

ENTOMOPATHOGENIC NEMATODES

AN, Shylesha, K. Rajasekhara Rao
& KA. Pathak

Bioassay of entomopathogenic nematodes on
citrus trunk horer

Entomopathogenic nematodes were bioassayed
on grubs of citrus trunk borer Monohamnries
versieegi. citrus butterfly larvae (Papilio domoleus)
and root grubs Halofrichia, and other insect pests
viz. Dioscorea leal eating saw [ly larvae,
Haplosonyx chalvbaeus (Taro corm borer) in lab
conditions. Stefnernena carpocapse was found to
be highly virulent against all these est insects.

GUAVA

ARUNACHAL PRADESH

Performance of two improved varieties of guava
at dilferent spacing
L.C. De

In general, Allahabad Safeda showed better
growth in lerms of plant height, basal diameter and
canopy spread than L-49, Closer spacing improved
plant height and canopy spread in Allahabad Safeda.
Number of fruits/tree was maximum (87) with
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closer spacing (3mx4m) in L-49, whereas the same
observed with wider spacing (dmxdm) in Allahabad
Safeda (81). Highest yield /tree was recorded in
Allahabad Safeda (14.2 Kgftree) with wider spacing
followed by L-49 with closer spacing.

MEGHALAYA
Evaluation of guava hybrids

K.D. Babu & D.S. Yadav

Out of nine guava hybrids evaluated for their
growth and yield performance, Hybrid-7 recorded
the highest fruit weight (153,14 g) and the highest
TS5 (11.50 %). However, the Hybrid-3 recorded
the highest no. of fruitsfiree (254.20) and highest
acidity (0.51 %), The Hybrid-3 recorded the highest
vield (36,93 kg/tree).

BANANA

ARUNACHAL PRADESH
Performance of different varietics of banana
L.C. De

Out of 30 genotypes of banana, nine cultivars
came into bearing. Among nine varieties, Pakle
{Local) had maximum plant height (3.75), stem
girth (70 cm), heavy male flower (930 g), bunch wt
(17.8 kg and bigger size of fingers (18.0 ecm), dia
250 g and pulp wt (165 g). No, of sterile flowers
was Tound least with Jeera banana (20) and
maximum with Vannan (35), Chini Champa had
highest no. fingers/bunch (17) and bunch length
{58cm).

NAGALAND

Collection, evaluation and development of
suitable agro-techniques for banana and papaya
under foot- hills of Nagaland

Naresh Babu

Influence of split application of nitrogen on
banana cv. Jahajee

The height (214,63 cm) and girth of pseudostem

(59.95 cm), number of fingers/ bunch (76.32) and

bunch weight (26,51 kg) were significantly superior
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under 240g N/ plant applied in 4 splits i.c.2, 4,6, §
months after planting. Split application of nitregen
hastened flower initiation and froil maurity by 16-
29 days and  9- 13 days respectively, Nitrogen
application has no significant influence on TSS and
ascorbic acid contents though significant
improvements in total sugar, acidity and sugard acid
ratio were observed at 180w in 4 splil doses,

Influence of different orchard floor management
practices on nuirient content of banana leaves
Leal’ nutrient levels were significantly
influenced by different orchard floor management
practices. The herbicide (glyphosate, 3mlf lit of
waler) reatment significantly increased the leaf N
content (2.61%) followed by green manuring with
cowpea (2.595). However, these treatments were
statistically al par with paddy straw mulching.
Paddy straw muleh recorded highest P oand K
contents (0.20 and 3.79% respectively], followed
by herbicide and black polythene mulch, which
were slatistically at par with each other.
Intercropping with French bean treatment resulted
in the lowest Ca and Mg contents of banana leaf,

Collection and evaluation of local banana
germplasms
Naresh Babu, C. Rajkhowa & 5.D, Rao

Evaluation of local and improved varieties of
hanana under foothills of Nagaland
Thirty genotypes of banana comprising 12 locul
varieties and 18 improved ones were collected [rom
different parts of Nagaland and adjoining arcas of
Assam during 2002 and the same were planted in
the Institute’s farm for their evaluation. Among
these penolypes  “Ghaspani® (Local) had highest
pseudostem height (245.01 cm} followed by
‘Manohar" (241 40 ¢m), ‘Ranga kol, “Malbhog tall’
and *Kaskol”. The girth ol pseudostem was recorded
highest in ‘Kaskol® (61.00cm) lollowed by
j&-,_lr:fahajee‘, ‘Robusta’, “Jati kol®, *Chinichampa’,
Bhimkol® and ‘Dimapur’ (local). *Robusta’
produced highest length of leaf (118.40cm)
followed by “Manohar’, whereas ‘Bhimkol” had
maximum breadth (61.20cm) of leaf followed by
Kaskol” (54.34em) and ‘latikol’.

LITCHI
ATC

TRIPURA
TECHNOLOGY MISSION
ML.Sankaran, Jaiprakash & S.Biswas

Seven high yvielding varicties of litchi, namely
Chess [, Sabi, China, Swarnarupa, Early Bedana,
Lale Bedana and Purabi, have been introduced from
ICAR Research Complex, Ranchi. The plants are
in esiablishing stage. Two leal diseases,
Anthracnosel Colletotrichun gloeosporioides) and
blight { Betrvodiplodia theabromee), were found to
affect young plants severely. The diseases were
controlled by foliar spray of carbendazim and
mancozeh mixtures, Tila land with gentle (g 10%)
slope are suituble Tor litchi cultivation to obtain
L4066 w0 [787 kg / plant Fruit yields from 15 vears
old plant.

PASSION FRUIT

MANIPUR

Application of plastics in Agriculture and
Horticultural Crops in Manipur

B. Narsimha Rao & Anjani Kumar Jha

Effect of Drip irrigation on the yield and quality
of different varieties of Passion fruit (Passiflora
edulis)

Passion fruit plants were transplanted during the
second fortnight of Sept.2002 by utilizing the
monsoon rains for hetter establishment and the drip
system was installed by the onset of dry spell in
Dec.2002. The experiment was laid out in a Split
Flot Design with three replications and the treatment
involving drip irrigation at different time interval,
mulching with different materials over Lwo varieties.

The experiment is under progress. Observations
are being recorded for further analysis and
presentation.

Effect of drip irrigation and nitrogen application
on the yield and quality of Passion fruit

This experiment has been taken up as an inter
crop under the partial shade of Parkia roxbarehii
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with a view to study the effect of partial shade and
drip irrigation on Passion [ruit. The experiment
was laid out in a Split Plot Design with three
replications and the treatments are as follows. The
drip irrigation was applied during the dry spells at
different intervals.

The flowering and fruiting has already been
started and recording of observations is under
progress. The preliminary observations indicated
that the flowering and fruiting is early under partial
shade of Parkia than in the open field.

PEACH
ARUNACHAL PRADESH

Performance of peach varieties at lower hills of
Arunachal Pradesh

L.C. De

Among three varieties of peaches, Sharbati
showed highest growth and bearing, It attained a
height of 4.10 metres, maximum basal diameler of
.63 cm and canopy spread (356.0 cm x 367 .0 cm)
and produced highest number of fruits per plant
{1149) fellowed by Floridasun and T.A 170,
Average weight of single fresh fruit was recorded
maximum in T. A. 170 (41g) followed by Sharbati
{34.2g) and Floridasun {25g).

MEGHALAYA

Evaluation of peach varieties
K.D. Babu

Three varieties of peach viz, Flordasan, TA-170
and Shan-e-Punjab were evaluated for their growth
and yield attributing characters. The highest leaf:
fruit ratio {6.66) was recorded in Flordasan variety
while maximum no. of froitftree (245.2) and the
highest fruit weight (36.09) were noted in variety
Shane-e-Punjab. The varicty Shane-e-Punjab also
recorded the highest fruit vield/oee (13.75 kgl
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PINEAPPLE

MANIPUR

Evaluation of Sub tropical, temperate and
indigenous fruit erops

B. Narsimhba Rao, Sunil Kumar,

& Anjani Kumar Jha

Effect of high density planting on the yield and
guality of pineapple

Various syslems of planting 1o hill slopes
including farmers praclices were evaluated o come
up with optimum plant density in pineapple var.
Kew, Best spacing treatment was 25x35x90 cm’,
which yielded fruits weighing on an average 1.5
kg each with highest TSS (17.48) and length of
leaves (95,54 cm). Spacing did not affect maturity
much, Highest fruit girth (41.09 cm) and fruit length
{18.20 cm) was recorded with a spacing of
25x40x 120 cm?®, while maximum number of leaves
per plant (41_18) was obtained with 25x50x80 cm?
spacing.

MEGHALAYA

Standardization of pineapple RTS
Al Nath & N, Rai

Eleven different concentrations (viz. (0, 10, 200,
30, 40, 50, 60, 70, 80, 90, 100 percentages) of
pineapple (Kew) juice were added and final TSS of
23% was maintained by adding desired guantities
of sugar. The highest score was recorded in juice
concentration 30% while lowest was recorded in
juice concentration 0% and 100% respectively in
terms of sensory attribuies.

TRIPURA

TECHNOLOGY MISSION
M. Sankaran, Jaiprakash & S. Biswas

Double row system of cultivation method for
‘Queen’ and “Kew' varieties has been introduced
for pineapple. f

TR - 2MAE
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Lime @ 500 kgMha and 3) Control in the main plot

VEGETABLES and 4 levels of NPK in the sub plots viz., 1) Contral,
21 2NPE, 3 NPK and 2 NPE. NPK refers to and
ARUNACHAL PRADESH kg of N, PO, and K Ofha. The experiment was

carried out in the \,'aﬂE:y {Lamphelpat Farm) after
harvesting of paddy. The experimental soil was
Performance of different vegetable crops acidic in reaction with pH 4.8, organic carbon
LCDe  631%, exch. Ca™ + Mg™ as 11.1 ¢mol (p7) kg!

Research work on various vegetable crops way 410 aviilable Pas 4(? ppm. _
undertaken during the period under report and the 1€ treatmenty viz,, .pr.lullry manure @ 10 t/ha
performance of different vegetable crops is given  nereased the )"Cldl significantly over L‘Oﬁl["uo‘]- The
N Table 56. fertilizer level also increased the yield signilicantly.
The interaction was also found significant too.
MANIPUR L_Jnde]' cr_meH(:d situation the yield increase was
linear with fertilizer (*=0.9346). Gradually the
slope declines with lime (1°=0.7445) and absolutely
Nutrient Management in Tomato Mattened with poultry manure [r*=0.0007). The
results depict that lertilizer application can be
nullified if powliry manure @ 10 t/ha is being used,
The experiment is initiated this year in a split  The maximum vield of 305.09 g/ha was oblained
plot design with (1) Pouliry manure @ 10 vha, 2)  with Poultry manure @ 10 t/ha + NPK (Table 57).

Mausumi Raychaudhuri & 8. Raychaudhuri

Table 56: Performance of different vegetable crops

Name of vegetable Varicty Best time of Duration  Size (Breadth x  Yield
planting (days) lengthyem
Cabbage Pride of India Oet-January G0-120 36 33utha
Radish Pusa Himani Oret-January 60-75 3xn 60 330gfmal
Radish REWT- Oet-January S0-60 8 172.2gfr00L
Knolkhol Whie Vienna Oat-December 50-60 9.2 dikgfstem
Cauliflower Pusa Himjyoti Oct-Movember 62-03 20 S10gfcurd
Sprouting Broceoli  KTS-1 Oet-Tanuary Q0- 100 20-25 250350 curd
Brussels Sprouts  [ild™s Ideal Oer-Tanuary 100-110 225 50- 120 sprouts fstalk
French bean Arunachal Lacal Feb-May, Aug-Sept 60 14-15 200-300g/plant
Ridge wourd Tripura Local April-May BO-90 IS5x 30 181 gffruit
Harbhajan April-May 33 17 {length) 14 fruits/plant
T-Dhari April-May 52 15 {lengeh}y 12 fruits/plant
Parvani Kranti x 7-Dhari April-May 52 19{length) 10 Frudts/plant
Bhindi Parvani Kranti x Harbhajan April-May 51 La(length) 12 Iruits/plant
Parvani Krant April-May 54 leflengthy 13 fruits/plant
Parvani Kranti x
Hibiscus rosa sinensis April-May 55 18{length) 16 fruitsfplant
| ass : 73 Loreegecd Reprare 20002 - 2003
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Table 57: Nutrient Management in Tomato with
lime, poultry manure and different fertilizer
levels

ONFK W“NPK NPK INPE DMean
Conirol 1345 204 2214 265 2105
Lime & 1328 1794 1748 I90E 16%5
SO0 kadha
P 445 2RLY LI 2282 2a0.1
Lk
Mean ikl i e ER i AT
D Main treatment{1r)  Fermilizer levels (F) Trx F
50.42% 480744 61754
Improvement of wvegetable crops and

development of sunitable agro-technigues
including plant protection

B. Narsimha Rao & Chandra Deo

Crop Improvement in Tomato

Seventy six breeding lines of F,, F, F. and
advance generation lines were grown during rabi
season after rice crop with uniform package of
practices. Selection has been done based on their
superior performance. Seeds of the superior lines
were collected for further evaluation and
advancement of generations, Ten sclections were
identified lor Advance Varietal Trial both in the
farmers field and research farm.

Improvement of Brinjal

Seven promising bacterial wilt resistant
selections were grown during bharff season under
foothill conditions of Manipur. Seeds have been
collected from the superior plants for further
evaluation and selection.

Evaluation of Garlic accessions under Manipur
conditions i

As part of ongoing project thirteen garlic
accessions oblained from the NRC Onion and Garlic
{Including local collections) were evaluated for their
growth, bulb and yield performance under Manipur
conditions. Highest plant height (60 3cm) and
number of leaves(10.4) were recorded in Ace, 475

and the lowest plant height (28cm) and number of
leaves(5.2) in Acc. 263, Similarly, maximum weight
of bulb (39g), cloves per bulb (16.8) and equatorial
diameter {4, 56cm) were observed in Acc. 475 and
the minimum weighl of the bulb (2.9g) and
equatorial diameter (2.11cm} were recorded in
Acc. MGR3S. The bulb vield per hectare was highest
in Accd7S (237.9q) and the lowest in Acc. 200
(6.1q). The overall performance of Acc.d475 is
promising.

Agro-techniques for Gnion in Manipur

In order to standardize the date of planting and
nitrogen application for onion yield and quality
assessment under Manipur condilion an experiment
was laid out during rabi season of 2002-03. The
onion variety Masik Red was grown in horticulture
block of Lamphelpat farm with three different dates
of transplanting (D - 17" Dee.2002; D,-2" Jan, 2003
and D -17" Jan.2003) and three different levels of
nitrogen dose (73, 100 and 125 Kg /ha) applied in
two equal splits- basal and 30 days after
transplanting, whole P and K was applicd basally.
Among the varions dates of planting, D days of
transplanting showed marked difference. For the
traits studied theight of the plant, number of leaves!
plant, marketable bulbs/plol, weight and size of the
bulb and yield) D transplanting gave best result
irrespective of N dose. However, TSS of onion was
higher in case D, and D, This might be due tw
dilution effect of bigger bulbs and more number of
marketable bulbs produced in I . Effect of nitrogen
level was over shadowed by date of transplanting.
Treatment DN was found to be the best.

NAGALAND

Collection and Evaluation of Solanaceous
vegetables for Yield and Quality

Maresh Babu

Influence of organic manures on growth and
yield of tomato (Lycopersicon esculentum L.}

A field experiment consisting five organic
manure treatments viz. FYM @ 200 ha, Green

76 Avpresrl Repnrs 20002 20003
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manure @ 20 ¢ ha, Azespirillion @ 25 kgl ha,
poultry dropping @ 5t/ha and FYM@ 20/ ha +
NPE @ 100: 60: 60 ke/ ha and theee tomato varieties
[*Shakti’, ‘Pusa Ruby' and "H 5§ - 101") was
conducted to study the response of organic manures
on yield of tomato, Significantly higher maximum
Fruit diameter (4.79 cm), fruit weight (73.39 g) and
vield (322.67 qf ha) were recorded in *Shakt’ than
Pusa Ruby and H.5. 101, Significant improvement
in plant height (12336 em), fruit length (3.27 em),
diameter (3,10 cm) and yield 329.26 g'ha) was also
noticed with the application of FYM+ NPK. The
studies have conclusively indicated that FYM @
206/ ha +NPK @ 100:60:60 kg/ha is ideal fertilizer
dose for obtaining higher yield in tomalo under
foothill conditions of Magaland.

Effect of different time of transplanting and
system of cultivation on tomato

The effect of date of transplanting (2nd, 3™ week
of August, Znd week of September and 3" week of
September) with four methods of cullivation viz.,
plain bed, plain bed with staking, raised bed and
raised bed with stuking was studied. Significantly
higher yield was recorded when the transplanting
was done in second and third week of August
(317 4%and 304.67 g/ ha respectively). Raised bed
with staking recorded higher yield (326.17q/ ha)
as compared to plain bed (23712 g/ha).

MEGHALAYA

TOMATO
Evaluation of tomato varieties
D. 5. Yadav & N. Rai

Nine baclerial will tolerant lomato varieties
namely BT-2, BT-1, BT-117-5-3-1, BT-12, BT-14,
Arka Abha, Shakti, KT-10 and KT-15 were
evaluated [or yield and yield attributing characters.
Maximum vield was recorded in BT-117-5-3-1
(288.75 g/ha) followed by Shakti (277.68g/ha) &
Arka Abha (277.50 g/ha).
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Evaluation of tomato varieties under polyhouse
N. Rai & D. 5. Yadav

Fourteen varieties of tomato namely BT-117-5-
3-1, 8el-3, KT-10, BT-10, Arka Alok, SEL-2, Sel-
1. Arka Abha, KT-15, T1-24, Shakti. Tura Local, BT-
12 and Sikkim Local were evaluated in polyhouse.
The maximum number of fruits (31) were reported
in Sikkim Local, However the maximum fruit
weight (61,16 g) was found in Arka Alok Tollowed
by BT-117-3-3-1 (49.89 g}, Maximum yield was
noted in BT-117-5-3-1 {342 g/ha) followed by BT-
12 (302.40 g/ha) and BT-10 (294 g/ha).

Breeding for disease resistance in tomato
.5, Yadav & N. Rai

Twenty lines of tomato were selected as tolerant
to bacterial wilt and blight disease among 130
segregating lines. The yield performance of twenty
selected lines was also better.

Generation advancement and evaluation in
tomato
D.5. Yaday and N, Rai

Generations of F_(25), B4 (25) F, (9) & F_ (3)
F7 {16} progenies of tomato were evaluated and
individual plant selection was made. Seeds of all
the lines were collected for further gencration
advancement and evaluation.

BRINJAL

Evaluation of Brinjal varieties
N. Rai & D.5. Yadav

Twenty-Tour varieties of brinjal were grown in
rainy season in open conditions, the varieties CH-
157-6-4-1 (353 g/ha), JC-4 (335 gfha) and JC-2 (225
g/ha) were found to be high vielders as well as
tolerant to bacterial wilt.

Evaluation of brinjal hybrids

One hundred and fifty F| hybrids of brinjal were
developed in diallel mating design as well as general
crossing and evaluated for yield atributing

Adreiael R 20002 <2807
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characters. Out of which few hybrids performed
superior 1o national check Pusa Hybrid-5 (long) and
Pusa Hybrid-6 (round)} for vield and yield
contributing characters as given in Tahle 58 |

Ewaluation of brinjal under open condition

Five brinjal varicties namely CHBR-2, RCMB-
7,JC-1, RCMB-10 and RCMB- 1D were evaluated
under open condition. The maximum yield was
recorded in CHBR-2 (361.66 g/ha) followed by
RCMB-7 (329.35 g/ha) and JC-1 (322.44 g/ha),

Table 58: Growth and yield parameters of brinjal
hybrids

Crosses Plamt  Mooof  Froit  Froit  Yield
height  branches weight shape  (g/ha)
[em) Y

RCMB-2 X

ROUME-a0 L(HL25 8.12 13573 Long S15.77

RCMEB-1 X

BL-64 21z .67 7558 Lomg 47865

ROMB-1 X

BR-Gd (.82 3.33 11261 Long .44

ER-40%

BH-54 G475 500 11500 Obleng 42097

RCMB-10 X

RCMB- L 7253 667 9564 Long 41444

RCMB-10 X

ROMEB-4 T500 B.00 L1087 Leng 41244

BBE-46 X

ER-40 GLGD 400 10767 Oblong 411,55

BB-46 X

BRB-an BLAG a0 10847 Oblong 406,88

RCMB-9 X

BE-60 a3.65 a0 Y041 Oblong 38777

ROMB-T X

BE-46 G1.50 i3 7441 Long 37866

Piza Hybrid-5 .55 525 14938 Long 41847

Pusa Hybrid-6 0540 A0 21578 Round 47433

CAPSICUM

Evaluation of Capsicum Hybrids and varicties
in polyhouse =

Seven hybrids of capsicum namely Indame-3,
Mahabharat, My-6801, Arun F,, Bharat, Alankar
and Anupam and one open pollinated variety
California Wonder were evaluated for vield and
yield attributing traits. Maximum fruil yield was
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recorded in hybrid Indame-3 (250.30 g/a) followed
by Mahabharat {236.70 qg/ha) and Hyhrid-6801
(223,70 g/ha). Highest weight of individual fruit
(156.25 g) was found in Mahabharat 156.25 g
whercas maximum number of Fruits ( 14) was noted
in Anuparm.

Effect of different packaging materials on shelf-
life of capsicum
A. Nath

Maximum shelf-life of 16 days (at 22 + 2 C and
85% RH) was achieved when fruits were packed in
cloth bag treated with KMnO, (1000 ppm) with
minimum weight loss (16.70%) while minimum
shelf-lile was recorded in Low density polyethylene
(LDPE} 100 gauge: LDPE 100 gauge perforated;
LDPE 150 gauge; LDPE 150 gauge perforated(?
mm in dia, 4 nos.} up to 10 days only at 22 + 2 C
and 85% RH.

IMPROVEMENT OF COLE CROPS
N. Rai & D.S. Yaday

CAULIFLOWER

Evaluation of cauliflower varieties/hybrids

Four open pollinated varieties namely BS-67,
Kartiki, SKAU-CF-9, SKAU-CF-9-2 and Tive
hybrids of cauliflower namely Summer Queen, 55
days, Amazing were evaluated in open condition
during winter 2002. Among four varieties SKAU-
CF-9 performed better with average vield of 240/
ha followed by SKAU-CF-9-2 (186.75g/ha).
Among the hybrids maximum yield was recorded
in Amazing (286.75g/ha) followed by 55 days (230
qrha).

CABBAGE

Evaluation of cabbage varieties/hybrids

Four hybrids of cabbage namely Simran,
Mahima, Bahar and Green Challenger and one open
pollinated variety Golden Acre were evaluated in
winter 2002, The large head size (16.39 em) and
highest individual head weight (1100g) was

Aol fepoer 2002 - 2iad
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recorded in Hybrid Bahar followed by Simran
(288.33 g/ha) and Green Challenger (279.33¢/ha).
The maximum yield (320 g/ha) was recorded in
ybrid Bahar.

BROCCOLI

Evaluation of broccoli hybrids

Two hybrids of broceoli namely Lucky F and
Fiesta F| and one open pollinated variety KT-8-T
were eviluated in winter of 2002, The maximum
yield was recorded in hybrid Fiesta (265 g/ha). It
was also observed that broceoli could be an
important crop among the cole crops in respect o
cold hardiness and it was found suitable for
cultivation in Meghalaya,

IMPROVEMENT OF TUBER ANDD
RHIZOMATOUS CROPS

COLOCASIA
Evaluation trial on colocasia

Twenly nine genotypes of colovasia were
evaluated for their growth and yield ateributing
characteristics. Among the genotypes, ML-1
recorded the highest vield of 265.6 g/ha followed
by Meghalaya Collection (196.9 gfha) and ML-9
(1915 g/ha). Although the yield performance of
genolype BCC-2 was comparatively lower than the
other high yiclding genotypes but it was resistant
to hacterial leal blight disease than the other
genotypes.

SWEET POTATO
Evaluation trial on sweet potato

Thirteen varieties of sweel potato were evaluated
for their growth and yield contributing
characteristics. Among the different varieties, the
highest tber length (19,25 cm) was recorded in
the variety 18-90-12-29, while the highest tuber
diameter (8.16 cm) was noted in CIP-440/27. The
highest yield was recorded by Sonipat-2 (489.0 g/
ha) followed by H-620 (436.0 g/ ha) and Co-3 (391.5
q'ha).
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IMPROVEMENT OF LEGUME
VEGETABLES

INDIAN BEAN /DOLICHOS BEAN

Eighty germplasm lines were collected from
NEH Region and Tribal areas of Chhattisgarh and
evalualed under terrace land condition, Nine
promising lines were identified on the basis of yield
and pod charaeteristics. The highest pod length was
recorded in RCDL-97 (15 em) followed by RCDL-
111 (14.02 cm). The highest weight of 10 pods was
recorded in RCDL-111(120.67 g). The highest yield
was recorded in RCDL-112 (2,998 kg/plant)
followed by RCDL-90 (1.340 kg/plant).

FRENCH BEAN
Collection and evaluation of French bean (pole
type)

Forty-Tive lines were collected from different
parts of NEH and Chattishgarh and cvaluated for
yield and yield atributing characteristics. The
highest pod length was recorded in line RCFB-1310
{16.16 cm), however the weight of 10 pods was
highest in RCFB-36 (120 g). The highest yield
(1.239 kg/plant) was recorded with RCFB-35
followed by RCFB-22 (1.108 ke/plant).

Organic Farming in French bean
D.P. Patel

The effect of different organic manures and its
methads of placement on the crop growth pattern,
green pod yield and seed yield of French bean
cultivar Naga local (pole type). Highest green pod
yield (89.03 g/ha) was recorded with application
of Libra organic manure (5t/ha) in furrows which
was significantly higher as compared to all other
arganic manures and method of organic manure
application. Lowest green pod yield was recorded
with Ekta organic manure (5t/ha). Furrow
placement and pit placement of organic manures
was found better as compared (o mixing
{broadeasting) of organic manures in whole plot.
Furrow placement gave highest green pod yicld
(62,11 g/ha) followed by pit placement (60.98 gf
ha) whereas mixing in whole plot produced only
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34.07 quintals green pod/ha. Germination found to
be poor in pil placement as well as furrow placement
of Ekta (5 t/ha) followed by Libra (3 tha) organic
manure { Tihle 59 ).

Performance of Rajmash cultivars in mid hills
of Meghalaya
D.P. Patel

Green pod purpose

Five bush type cullivars of French bean {Arka
Komal, IVR B ~1, MFB-2, MFB-3 and MFB-1)
were evaluated o study the growth pattern and
green pod vield during pre-rabi season. Variety Arka
Komal gave highest green pod yield (1506 g/ha)
followed by MFB-1 (110.4 g/ha) and MFB-3
(10200 gfha). Pod length was found maximum in
Arka Komal (16.1 em) and minimum in MFE -1
{137 cm). Seed yield was also recorded highest in
Arka Komal (13,79 g/ha) followed by MFB-1(11.8
qfha).

Seed yield purpose

Eight cultivars of Rajmash (HUR 15, HUR [50,
HUR 137, BHUR 168, HUR 138, HUR 139, PDR
14 and VL 63) were evaluated 1o study their srowth
pattern and seed yield during pre-rabi season, VL
63, HUR 138, HUR 139 and HUR 150 varietics
found Lo be promising with seed vield ranging 12-
16 g/ha. VL 63 was found dwarl and earliest in
maturily whereas BHUR 168 and PDR 14 took
long-time and produced taller plants.

Table 59: Effect of organic manures on green
pod yield of French bean

Organie manures Methods of placement Mean
TFurrow Pit  Broadeasting
EXM (10 0ha) 61,33 4441 S 4567
Bubit Manuire (T0Na) 5058 63.50- 3208 S0
Labra (5 ttha) BI04 FO.08 45,58 7257
Ekta (5 tha) 4883 325k 14467 38,69
Libra (2.5 Uha + G075 8033 2275 Sdal
Neem shiskd (1.0 Uha)
a2l 60,98 307

Medin

CD {P={L03): Organic nantres =14.23,
Methnds of placement=11.02, Intzraction=MN5

80

PDF Creator - PDF4Free v2.0

SIKKIM

VEGETABLE IMPROVEMENT

Yarietal evaluation of Okra

Ramesh Singh & Ashok Kumar

Maximum yield (178.4 ¢/ha), maximum number
of fruits per plant ( 10.00) and maximum weight per
fruit {25.36 g) was recorded in VRO-5 out of four
bhindi varieties evaluated,

Varietal evaluation of Brinjal against bacterial
wilt

Allthe I7 varieties of brinjal evaluated, showed
tolerance to bacterial wilt with differences in yields
parameters.  Highest yield (659,18 gfha and 2.47
kg/plant) was recorded in JC-4, highest number of
branches /plant (10.13) in RCMB-9 and the highest
nuwmber of fruits/plant (23.0) in RCMB-4.,

Evaluation of brinjal varieties suitable for poly-
house cultivation

Ramesh Singh & Ashok Kumar

Maximum number of fruits/plant was recorded
in RCMB-4 (13.50) and number of seeds per [ruil
inJC-4 (525). Highest yield was obtained in RCMB
4 (11.47 kgfplant) whereas minimum in RCMB —
9 (1.05 kg/plant). JC-2 showed early flowering (17
days) and BB-40 (41 days) showed late Mowering
in paly-house conditions.

Varital evaluation of bean

Out of 46 varieties of bean evaluated for yield
parameters, variety French Bean White was superior
in yield (247,50 g/ha). Maximum froit width (3.02
cm) and plant height (311em) was recorded in Wing
Bean White. Maximum yield/plant (1 1.70 kg/plant)
was recorded in Sikkim Local-18. Variety Wing
Bean White was found superior for yield 947.50 o/
ha) of all the varieties evaluated at Sikkim.
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TRIPURA

TECHNOLOGY MISSION
M. Sankaran, Jaiprakash & 5. Biswas

TOMATO

Oulof eight varieties lested, Selection-1, Selection-
3, RCHLTE and Arka Abha were found to be
promising. Yariety RCHLTE ook lesser davs o first
flower (37.50 days alter planting) as compared to
Selection-3 (64,50 days alter planting). The
performance of Arka Abha was better with the vield
af 3031 tondha in comparison with Selectio-2 {4.99
tonfha. ).

BRINJAL

Evaluation was carried oul with six varieties.
The varieties such as TRB-4, Singnath, TRB-2, and
TEB-% were found to be promising. The minimum
fruit weight was recorded in TRB-4 (200012 gffruit).
TRB-9 gave high vield (7,92 ton/ha) as compared
to o local variety (3.8 ton/ha).

BHINDI

Varietics such as Harbajan, Parbhani kranti =
Hihiscus, Bharka and Kaveri selection were found
pramising, The varicty Kaveri has shown 05
incidence of ¥V, The highest vield was recorded
in Bharka and Parbhani kranti x Hibiscus, W88
and 10.66 ton/ha respectively.

BROCCOLI :

Broceoll was cultivated in winter season and
found that it produced 37.33 g/h harvested vegetable
in the season under Tripura condition

NATP in IPNS in Vegetables
M. Datia

The effeet of various sources of organic matter
on mineralisation rate of organics in bhindi-tomato
cropping sequence on upland condition was studied.
The effect of different organics sources on growth
and yield of bhindi and tomato crops in the sequence
were in the order FYM @ [0 tonnes/ha,
recommended doses of NFE, FYM @ 35 tonnes/ha.

i 81
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Howeveramong the organics Glirieidia leaf or grain
legume straw are cheaper and locally available as
compared to FY M.

Another experiment was canducted on variable
slope situation in bench terrace (22-23% slope), The
performance was best with middle terrace followed
by lower terrace. Among the various treatment T,
i.e. first crop with gliricidia leal followed by second
crop with chhan showed good result.

The same set of treatments were tested on three
more slopes. [0 was seen that higher growth and
yield were recorded under lower slope (3.8%) as
compared o higher slope (13.6%:). Application of
leat mulehes in both the crops i.e. bhindi (kharil)
and brinjal {Rabi) recorded better yield of the crops
as compared o mulching in the second crop alone.

Application ol 100% P as MRP + gliricidia leaf
@ 4 ronnes/ha + PSB recorded highest vield of rice
and rock phosphate application 30 days before
sowing was most efficient than rock phosphate
application 13 days before sowing.

Screening of tomato varieties against wilt disease
5. Biswas

Eight tomato varieties viz, Selection 1, Selection
2, Selection 3, Arka Abha, Hyderabad, Bankura
local, and Tripura local, were screened during winter
crop season against will disease, Arka Abha had
good field resistance to wilt caused by Ralstonia
solanacearum ( Psendomonas solanaeearizn: )
giving highest yield. Two viral diseases, namely,
leaf curl and masaic, were noted in the field during
the season with high percentage of infection,
particularly the former one.

Screening of brinjal varieties against will
5. Biswas

Eight varieties of brinjal viz. PPC, TRB-4, TRB-
9, Singhnath, TRB-5, TRB-2, Hyderabad and local,
were scereened against wilt disease. The data
revealed that wilt was not severe in all the varieties
excepl Hyderabad where its incidence was 504,
The percent diseuse incidence in other varieties was
remained between (0 and 6.25%.
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Disease management of Brinjal wilt and Tomato
wilt

In winter season farmers grow brinjal and tomato
in vasl areas of Lembucherra, Mohanpur,
Fatikcherra in uplands situation. These two crops
are cash crops, But these crops sulfers everywhere
and enormous loss has been recorded due to
Bacterial wilt and Fussarial wilt Psendonones
sotanalearim of brinjal wilt and Fusariunm solani
for tomato will. Around 50-60% of crops die due
to these 1wo diseases.

Toreduce the wilting of the plants, crop rotation
programme has benn taken up before transplanting
of Brinjal and womato seedlings in Rabi season. In
Kharif season, maize, Amaranthus and Marigold
were sown and the plants were grown uplo maturity.
Root exudates of Maize, Amaranthus and Marigold
have the capacity to inhibit the growth of
Psendomonas and Fusarium sp. After the harvest
of Maize, Amaranthus and Marigold, the tomato
andl brinjal seedlings were sown in plols where
previous crops were grown in winler season. Both
tomate and Brinjal were locally collected and
susceptible to wilt diseases. Brinjal growth was
good and only 10% plants died. But tomato started
wilting after one month of planting. 40% plants dics
due to bacterial wilt. Yield of Brinjal was also good.
Aparl from Maize, Amaranthus and Marigold more
crops will be included which seems to have
fungistatic activity.

SPICES

MANIPUR

Integrated disease management
5.%. Ngachan

Evaluation of biocides against soft rot of ginger

Aqueous extractof plant materials (Cuscuita 5P
Juglans  sp. (Dry), Arremesia sp., Myrica sp.
Crysenthemum sp., Laniana camera sp., Mari zold
{(Tagetes sp.), Tulsi (Qcimwm sancium) and
Spilanthuws pcmella) al three different doses were
used as seed treatment (soaked for 6 hours hefore
planting) of ginger rhizomes in the month of A pril.
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Their field bio-efficacy against soft rot with
untreated control were compared in the farmers field
in germination, foliar growth stages (June, August).
Among the plant species Artemesia sp. showed
effective results with 98% germination followed by
Cuscutta sp. (45%). However, infection in the
month of July reappears. The remaining botanicals
could not show any effect on germination as well
as in the growing stages of ginger. Against
sclerotium lool rot of cucumber, the above plant
species were tested for their efficacy as fresh leaf
mulch. The results obtained in the farmer’s field
showed that Artemesia sp. and Marigold (Tugetes
sp.) were comparatively performing better against
aphids, mealy bugs and mosaic virus than foot rot.

MEGHALAYA
Improvement of Ginger and Turmeric
R.K. Yadav, N. Rai and D.S, Yadav

Maintenance of different varicties of ginger and
turmeric

Thirty four varieties of ginger and forty one
varielies of turmeric were maintained.

Marketing of Ginger in Ri-Bhoi District:

A.K. Tripathi, Med Ram Verma, 5.B. Singh &
K.K. Datta

A study was conducted to estimate the price
spread and share of producer and market
intermediaries in consumer’s rmupee in different
channels of ginger product. Selected markets of
Umroi, Umsning and Nongpoh were identified as
study area. Depending upon the farmer’s
information from where the products come, Umnroi
Madan and Umroi Umdobyrthih villages in Umroi
Block and Shopdek and Umtrou villages in
Umsning Block were selecled as study area, These
are the main ginger growing villages in Ribhoi
district. PRA technique was used 1o know the
marketable surplus. About 188 farmers were
parlicipated consisted of four villages. The
magnitude of marketable surplus varies between 47
10 75%. About 4 per cent of the product spoil and
aboul 30 percent kepl for seed. About 70 per cent
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of the farmers sold their produce within a month
after harvest in order to meet their cash
requireimenls.

About T9% of the marketing cost goes to the
intermediaries and rest is for actual marketing cost.
[n the netual marketing cost maximum AMeLNe goes
a5 lransportation (66%) cost. Among the
intermediaries, wholesalers “share is about 33%.,
followed by village traders (153%) and producers’
share in consumers” one rupee is about 219,

MIZORAM

TURMERIC

N.S. Azad Thakur & K. Laximarayana

Varietal screening trial

Anevaluation trial was conducted during kharil

2002 with nine prominent varieties of twrmeric
namely, Baktawng local, PDT-8, Meghalaya local-
II, RCT-1, FCT-11. PCT-12, Lakadang, Kasturi
Tanaka, Meghalaya local 11 Highest yield (fresh
weight basis] of wrmeric was recorded in RCT-1
(440,625 g/ha) followed by PCT-11 (414,575 g/ha)
and Meghalaya local T(328.79 g/ha). However, the
lowest yield was recorded in Baktawng local (210.6

g/haj.
SIKKIM

Improvement of production & productivity of
rhizomatous crops

Ramesh Singh & Ashok Kumar

Varietal evaluation of turmeric

Out L8 varieties of turmeric cvaluated for their
morphological and vield performance, variety
Pratibha was found superior in vield and rhizome
fresh weight (348.89 q/ha and 422.13 ofplant,
respectively) followed by ACC no. 96 (331,56 qf
ha & 40533 afplant, respectively).

Impact of different tree leaf mulching on the
productivity and improvement of ginger

An experiment on ginger variely Bhase was
carried out to observe the eflect of different ree
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leaf mulching consisted of Chilaune {Schima
willachi), utis (Alnus nepalensis), Banmara
{Eupatorium cannabium), Dhokare (Datura Futuosa)
and Tite Pati (Artimisia valgaris) for productivity
improvement, Maxium plant height (61.65 cm),
number of leaves per plant (17), leaf length (22 cm),
rhizome width (3,83 em) and weight of mother
rhizome (12833 gm) was found in Banmara leal
mulching, Whereas the maximum vield (788 g/ha)
was obtained in Utis mulching, Maximum fresh
rhizome weight (67850 2) was Tound in Dhokare
mulching. Maximum yield in Utis mulching was
due to greater sized mother rhizome, Maximum
rhizome length & width was found in Dhokare
mulching (6.69 cm} and Banmara mulching (3.85
cm) respectively.

Effect of rhizome weight, method of sowing and
intercropping on the production of ginger
Maximum plant height (67 46 cm) was recorded
in 75 gm rhizome weight + double row spacing +
French bean intercropping, The highest fresh
weight of rhizome (844,66 g/plant) and the highesi
total yield (761.12 g/ha) was recorded in 50 em
rhizome weight + single row + French beun,

TRIPURA

TECHNOLOGY MISSION
M. Sankaran, Jaiprakash & S. Biswas

BLACK PEPPER

Five high yielding varieties of black pepper,
namely, Pourmami, Sreekana, Subhakana,
Panchami and Paniyur — 1, have been introduced
from Horticulture Research Centre, Gove. of
Tripura, Nagicherra. The plants are in establishing
stage. For nursery raising of black pepper, trenche
method has been followed in shed provided by straw
{*Chhan’} instead of polythene as Tollowed in
conventional method. A leaf let preparation with
details of package of practices of black pepper is
under progress.
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AGROFORESTRY

Restoration of degraded lands through
agroforestry Models

Twenty one ha ol degraded land (13 ha in
farmers’ Feld and 08 ha in Institational Farm) has
heen taken up for restoration through various
agroforestry models and details of each agroforestry
svstem (AFS) has been mentioned below:

Soil fertility status
B.P, Bhatt and K. Laxmi Narayan

Soil samples have been collected from difTerent
depths along the slopes and the coposite samples
of each depth was analyzed to know the initial so1l
fertility status. The soils have been found poor
particularly in organic carbon and available
aitrogen. The details of the Fertility status have been
shown in table 6.

Table 60 : Soil fertility status of degraded land

Sail Organic Soil Available Available  Awailable  Cutt Myt
depih  earhon  pHo N {Kpha) K (Kghap P{Kgha) (mg (ng
(e} (R3] 1nogh Lidigr
0-20 157 524 10k 35 430,249 L) (R
0-40 1T Eih 2 I BTy B GR=RL 034 ILEL 067
E L1 R B 1 573 18 46150 LR 33 il

Agri-horticulture AI'S
B.P. Bhatt & J.M.S. Tomar

Khasi mandarin (Citrus reticrlata), Assam
lemon (Citrus femon), pear {(Pyrus communis),
Jackiruit (Artocarpus lakoocha ], Kinnow mandarin,
wild apricot (Prosus armeniaca), Peach (Fricaes
persica), guava (Pridum guajaval, tree bean {Parkia
renchruorghiid) and Myrica sp. have been planted under
agrihorticulture AFS. The survival and growth
performance of tree species bas been given in table
6l.
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Table 61 : Survival and growth performance of
fruit tree-crops

5, Mo, Plant species Survival % Height

aenwih (ne}

1 Clitenis seficidiia 002155 (ASE0CI0
ik (e heres: SO (A0 12
3 Porps conninis GLl=15.5 1 160,23
4 Artoea sy fakocka SOx20.5 050010
= Kinnow mandarin RIS L6720,00
& Prninas arniaiaed A0 L0 110wy, 14
7 Prunus peesice S0AE25.0 1200 1]
fi Purchim gueyoa FO=105 0542007
a Barkic raxberghi [EAREES I 0. 562005
10 Ayrie s [ EES [ e LUV ERAN

Agri-silviculture AFS

B.P. Bhatt and K.M. Bujarbaruah

In agri-silviculture system, 26 various
mullipurpose trecs including edible bamboo specics
have heen planted and their survival and growth
has been shown in Table 62,

Crop productivity in agrihorti and agrisilvi AFS

B.P. Bhait, A. Pattanayak, D.K. Yerma,
& LML, Tomar

Various location specific agricultural crops have
been intercropped with tree-crops and the crop
productivity has been shown in Table 63.

Crop productivity in managed stand of Pinns
kesiya

B.I. Bhatt

Pine is one of the most dominant forest species
of the region which forms unclassed as well as
classed forests of the region. Farmers of the region
are experiencing heavy agricultural losses in the
understorey of pine, hence voicing concern about
its deleterious effect on crop growth and
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Table 62 : Survival and growth performance of

various MPTs
5. Plant species Survival  Heipht
o, ki arowth {m)
1 Agathis ansiralis ERO£1d  DS0=00
2 Anloceplalis Bdics R 1501020
3 Albizie feled T ) RO L
! A spalain LEAL OO CLATE0L 1]
5 Beaenbse baleson S00x105  MNA

@ Brnbnesg Dot SOALELO OUF0RO0E

A B cachavenss 00100 MA
8 B it e T8 Q5020006
9 B pallida Mo=L00 MA
0 M venifricesa MRO=125 060005

11 Bashinia vaviegata BO0=1040 000010

L Chakrasia inelaris GHOE1ZS LH0.12

13 Dendrscalarmes hamilionii Ti0£105  Na

14 I dovgrsmiities SLOT00 NA

13 Dencdrscelmms sieteiis BOOn WA

I Ry glanerada (REIRIESAR FR VRS RS R

001000 082007

1T Fices redis
18 Gipaniecholog macrestaciya 0002100 NA

19 Cimelins arbares ThOx150 L0k s

) Semingtenic popuineg Ak0x12.5 4520008
FhO£125  NA
1. 342004

0003

2 Melocanna baccifera
21 Meswa fieren SO0
23 Michelia champaca A0 2L

24 Morus alla L0000 1La5xih2s

25 Plvllosiachvs bowlnesoides S0l NA

26 Saifitaria arboricolo SOOE1E0 050004

MA denotes Mot applicable as rhizomes were planted

productivity. Hence natural stand of pine {age 25
years approx, ) was seleciod and 75% canopy was
manipulated for growth of agricultural crops, I has
heen observed that perilla, pigeon pea, sweet potato
and rice bean could be intercropped successfully
with pine begides ginger, turmeric and colocasia.
The crop productivity has been given in table 64,
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Table 63 : Crop productivity in agrisilvi and
agrihorti AFS

5 Foud crops Crop vield Greenfilry
N {yfha) Dinmiass
yield ig/hal
1 haiee 1270023 NA
) Musiand (M 27 705 MA
3 Turmeric IanGT=l 12 NA
4 Ciinger a9 ] 50 M
3 Upland puddy SL0£E.12 183350507
&3 Ragi RLAREE SN R} FLURE SR
Bice bean .50 34
b3 Colucasia 2E00£12.34 NA
] Crroundinit
100 Biodl ] 17533045 NA
BO252 160,32 A
BEA26 18840112 MA
KGE15 15.67£0.56 WA
BO2SY 17,4023 NA
R | 18262423 NA

1 Sovhesn
Black sovbean-
Saybean MAW 052

481067
T30

411150
932045

Table 64 : Crops productivity in managed stands
of pine (Pinus kesiya)

5. Moo Food erops Crop vield
{ggfha)

1 Perilla ZRL+04T

2 Pigeon pea HeAE 34

i Turmreric 106, 6724083
4 Ginger 109,441,540
] Rive bean 332024

& Colocasia ESLOE. 3a
7 Sweel potalo Aol 23

Studies on intensive integrated farming system

1P, Bliatt, Mrs, Rajeswari Shome, 5.K. Majhi,
Y.E Sharma & K.M. Bojarbaroah

Studies on integrated agro-aquaculiure (TAA)
About 2.3 ha of marshy land of the Institutional
land was selected and water harvesting structiures
were created over 0.90 ha, to establish integrated
agro-aquacullure (LA A) models on the one hand and
Lo inerease the cropping inlensity by recyeling of
water into the system particularly during the lean
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period. After creating small ponds over 0.90 ha, rest
of the marshy land, i.e, 1.4 ha area was restored
for cultvation of high value crops, The components
of IAA include (1) fishery cum piggery, (ii} lishery
cum duckery, (iii) lishery cum goatry, (iv) lishery
cum poultry and () lishery cum dairy. The stock
density of ish fingerlings was 6000/ha. Composite
fish culture was practiced in a ratio of
2.0:2.001.5:2.0:1.0: 1.5, respectively, to calla, silver
carp, rohu, grass carp, mrigal and common carp. In
ong of the ponds, concentrate feed is being given,
whereas, one pond has been kept as control where
neither the concentrate feed norany integration was
done. However, lime was added to reduce the
acidity. Since most of the units were developed in
last part of the reporl under preparation hence the
dlata is vet to be taken, However, the data for other
integrated units has been shown in table 63,

Tahle 65 : Fish productivity with integrated
farming system

-5, No, Lnit established

; S[o_ckmg Fish’ -
- density production
ig/ha}
1 Piggery cum fsheiy 33 s 16413
2 Duckery cunt fishery 250 bivdstha - 1833
i Eomel pond Nl B

The average growth in each system was recorded
highest for silvercarp (206.7-585.3 gffish), Tollowed
by common carp, mrigal and catla, respectively. The
average body weight gainwas recorded to be 340,24
and 4,27 g/day, respectively, Tor pig and ducks. On
average, pig dung was applied @ 3532 ton/ha.
Similarly, droppings were added @ 742 ton/ha
(Table 66).

Table 66 : Growlh performance of pigs and
ducks in integrated farming system

5. Livestockfduck Initial weight®  Final weight
Mo after 12 month
of rearing

1 Duck {Assam Jocal}*

2 P

OLB7S (kefbird)
S (kg pglet)

210 (kgfhind)
L0 (kgfpig)

=Faur maonth eld ducklings were reared
“* e month old piglets were reared
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Crop productivity under integrated farming
svstem

After rehabilitating the 1.4 ha of marshy area,
various crops have been raised and their
productivity has been shown in Lable 67.

Table 67 : Crop productivity under integrated
farming system

5. Crops Grain/pod  Biomass
N vield (g/hal yield (gflag
1 Frenel bean {contamles) 0945 A

2 Lo Jarad piddy (RCPE L5781 3860 7124

3 Maize 14.27 R6.45

4 Mustard (V2T 5,34 N

Growth performance and economic analysis for
broiler chicks under integrated farming system

Broiler chicks are being reared in integrated
system. During the period under report. 04 batches
{each consisted of 100 chicks) each for 46 1o 50
days. On average. the birds gained the body weight
of 1.77 ke per bird alter 50 days of rearing compared
to 4.0 g initial weight. The mortalily percentage was
20.75%. Cost-benefit analysis have also been
warked out and on average, the net income was
recorded to be Rs. 13,955.00 from four batches of
broilers. Details of the cost-benefit has been shown
in table 63,

Introduction of potential medicinal plants in ATS
Y.P. Sharma & B.P. Bhatt

Putranjiva roxburghii, Cianamaminn camphora,
C. zevlanicum, Phyllanthis enmibelica and Taxus
baceata as a tree species and medicinal herbs-
Alpinia galanga and Curewmna caesio are being
cultivated into the system. Survival for tree species
ranged from 40.0-80.0%, whereas, the productivily
of Alpinia galanga and Curcuma caesia was
recorded to be 121.3 and 156.6 g/ha, respectively.
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Studies on edible hamhboo species of NEH
Region
B.P. Bhatt and K.M. Bujarbaruah

(i) Survey for edible bamboo species

(a} Young shoot consumption

On average, oul of 349 market places, 141
markets covering 2081 primary and secondary
vendors were surveyed and interviewed to
understand the major edible bamboo species, their
consumption pattern and cost-benefit analvsis of
tender bamboo shoots, Baribusa baleooa Roxb.,
B polymarpha Munro in Trans., B, mlda Roxb,,
Dendrocalamus giganiens Munro in Trans., D
heuniltonii Nees el Arn, D, longispathus Kurz, D,
menmbranaceis Munro in Trans., D). sikkimensis
Gamble, Melocanna baccifera (Roxb.) Kurz,
Plollosiachivs bambusoides Sich,, Sehizostachyum
dillona Gamble, Teinasiachyion wightii Beddome
and two unidentified spp.- Chingwa and Khupei
have been found commercial edible bamboo species
in tribal states of NEH, These edible species are
also cultivated in home gardens besides their
occurrence in forests,

Edible shoots are harvested ITom first week of
June to third week of September every year for

consumption. However, market days for its sale
varied from state (o state and even from place o
place within the stale, with average value of 84,13,
B3.78, 52.65, 8071, 76.43 and 41.63 daysiyr,
respectively, in Arunachal Pradesh, Manipur,
Meghalaya, Mizoram, Nagaland and Tripura, On
average, 1978816, 2188244, 442,031, 432.634,
441,592 and 201.331 ton of bambon shoots are
harvested annually, accordingly in the same states

for consumplion. Among various species, young
shoots of £ freonilronii are harvested and consumed
maximum (ea. [LEIE T2 tonfvr), followed by £
giganiens (ca. 109400 tondyed, I sikkimensis (ca.
1,079.20 londyr), M. baccifera (ca. 647, 160 (ondyr),
D hookerii (ca. 325,740 tonSyry and B. baleooa (ci.
272 470 wondyr), respectively, irrespective of states
surveyed, Genus Dendrocalamus contributed
T6.85% of the total requirements of bamboo shoots
in the region.

S0 lar diversily ol edible species was concerned,
a maximum of eighl species have been observed as
commercial edible species for Manipur, followed
by Tripura (06 spp.), and Arunachal Pradesh and
Magaland (3 spp. in bolh the states), Among species,
B hamilionii and M. baccifera have frequent range
of distribution as young shoots ol these species are

Table 68 : Cost-benefit analysis for broiler chick rearing under integrated farming system

Inputs (1s)

COutput (Rs)

Net Income {Rs)

1955 Kg
1700 Ka

1627 K
5234 Ke

SR054 kg @Rs

= 3773500

Rs. 13.955.00

Threugh dropping 20 bags

@ 20 feach = 400,00

Cost of birds G300.00 [ batch
Electricity 172840 [ batch
House LEO4.00 L rd batch
Feed (starter) 216500 [% th batch
Feed (Finisher) S2T000 Total wrt.
Drrinkers 233.00 63 kg
Electric Bulbs 280,00
Gunny bags 48,00
Beflector 150,00
Saw dust 132.00
Total Rso 38, 13510
Carrying - 200,00
Iransplantation ete,
Rearing cos - 1650,00
(2 hefiday for 132 days)

24, 18040
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seld almost i all the states. Significant {P = (.05}
varlations have been recorded for shoot length, basal
diameter of young shoots and shool weight among
species. However, shoot length and basal diameter
was recorded highest o D, gigantens and lowest 1o
Iowightil, respectively. Shoot weight was recorded
highest to D). gigantens (183 kgfshoot) and lowest
w5, dullooa {0,048 kefshoot),
(b) Fermented bamboo consumption

On average, out of 297 markel places, 118
markets covering 1200 primary and secondary
vendors were surveyed and interviewed to
understand the consumption pattern of fermented
bamboae products. The consumption of fermented
shoots for the region was recorded 1o be ca, 1,354,770
tonfyr. Among various states, per day as well as
annual consumption of fermented bamboo shoots
was highest (ca. 872.35 tonfyr) in Arunachal
Fradesh, followed by Manipur (242,92 ton/yr) and
Nagaland (126.74 tonfyr). Thus, 64,39% ol 1otal
consumption was noticed anly in Arunachal
Pradesh. Minimum consumption (1.97%) was,
however, noticed for Sikkim, Fermented products
are sold as slice fermented, crushed Termented,
fermented dry, fermented whole shoot, roasted
whole shoot in the region except Sikkim, where the
bamboa shoots are sold in boiled form. Bamboo
squash is also sold on the commercial scale in
Magaland state. The market days for various
products vary amaong states; however, il is sold [or
considerably longer period in Arunachal Pradesh
and for a minimum period in Sikkim. Since mixture
of the species is used for making fermented
praducts, it was nol possible o record the fermented
shoot consumption al species level. The
consurmption was highest [or crushed lermented
shoots in Arunachal Pradesh (ca. 573.4 ton/yr).
Whercas, in Manipur mixed fermented product
showed the highest consumption, Crushed
fermented product, Followed by slice fermented
products in Nagaland is consumed to a great exient
compared to other products,

(i) Nutritive values of some commercial edible
bamboo species

Ot of 25 edible bamboo species identified Tor
the region, 11 species- Bambusa baleooa Roxb., B.

PDF Creator - PDF4Free v2.0

BE

rprtans Wall, ex Munro, B julda Roxh.,
Dendrocalamus giganteus Munro in Trans., [,
hamiltonii Nees el Arn, 1, hookerid Munro in
Trans., 0. longispathus Kurz, D, sikkimensis
Gamble, Melocanna baceifera (Roxb.) Kurz,
Phyllostachys bambusoides Sieh. and Zuce, and
Teinostechyum wightii Beddome has been found as
polential edible species, which are sold in the
markels by primary or secondary vendors and used,
as fresh, fermented or rogsted. These edible species
are also cultivated in home gardens besides their
occurrence in forests. This paper reports the
nulritive values on some major edible bamboo
species of the region.

For different species, food energy ranged from
4.64-16.90 MVke and ash content from 2.07-
3.72%. For different species, crude lbre content
ranged between 23.05-35.47%, and the fat between
0,02-1,03%, and the carbohydrate from 4 48-5_19%:.
Among various species, the protein content was
determined high in Dendrocalamus hamilionii,
Phyllostachys bambusaides, Teinostachyion wightii
and Beenbisa baleooa, Young edible bamboo shoots
were also found rich in macronutrients, particularly
in caleium with a range of 1.20-1.86 g/100g, The
potassium content ranged from 0.021-0.027 g/100g,
phosphorus from 0.54-1.03 g/100g, and the
magnesium varicd from 0.041-00046 o/ 100g. Edible
shoots were also rich in vitamins, Among species,
the ascorbic acid ranged from 3.03-12.88 mg/ 100g,
tryptophan from 0.39-1.70 g/16 g N, and the
methionine from (.26-0.77 g/ 16 ¢ N, HCN content
wis also available in edible shoots, however, the
range varied from 0.009-0.020%. The study shows
that Dencdracalanuy spp, Melocanna baceifera and
Phyllosiachys bambuseides needs o be included
in various afforestation programmes in the region
where shifting cultivation has already caused
serious environmental degradation. Tt will serve the
twin purpose of restoration of degraded lands and
production of edible shoots for consumption of
various cthnic groups of the region. Besides, these
potential species could be recommended for
commercial cultivation owing to their multifarious
nature.
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Production Potential of Agri-horticulture AFS
J.MLS. Tomar

Tree growth, crop yield and cost benefit analysis
of guava (Psicum gueajava ov. Allahabad safeda),
Assam lemon (Citeres lemon cv. Local) and Peach
(Prunus percica v, TAT70) intercropped with three
upland rice varieties has been analysed. [t has been
recorded that upland rice varieties could he
incorporated successfully with peach. guava and
Assam lemon (Tuble 69).

Table 69 : Tree growth and crop yield (gt/ha)
under agrihorticuliure AFS

Characteristics Treveerap
Jiraits
Cruava ASSIHIT Peach Cantral
Lernam
Treepeineth
Drensity 4 A0 A
i gy
4 2
Plang heighiom) 455 +045 255 2031 555 20388
DBH feran A5 =002 TG =
Culiar 0.0 =405 352 LLOG @167
drametericr)
Canopy L20 £ 081 L6x 023 42+ 1401
el {mi)
Fruit yield Bedd+].39 C2V061e T REARESNIH
Tty
Coravine viehd of differans vice varvieties fgtia)
RCPL-1-24 ING 2302+ ATT 17552307 3022 x 1OR
ROPL-1-2% ZLITE2ER 20020 286 15.75 +2.86 FTRE w272
RCPL-1-29 LA GIET 2545 £ 100 303K £ 3,34 1568 + (095

Performance of pineapple in horti-silviculture
AFS

In an area of 20-40% slope, pincapple (cv.kew)
was planted (@ 40,000suckers! ha) in combination
with Mechilus bombycing, Grewillea robusta and
Acacia auricudiforniis. After one year of plantation,
maximum survival and growth of pine apple was
recorded in G, robusta. (Fio, 26)

Evaluation of Multipurpose tree species (MPTs)
for AFS

LMLS. Tomar & B.P. Bhatt

Six indigencus and exotic MPTs viz, Al
wepalensis, Parkic roxburghii, Symingtonia
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popiliea, Prmis cerasoides, Michelia oblonge and
Gmeling arborea were planted with a density of
416 plants/ ha. After 14 years of growth maximum
height was attained by M. oblonga Tollowed by P
voxborghii, While maximum DBH were recorded
by G. arboreq, followed by P roxburehii. The
growth behaviour of trees has been shown in table
0.

Table 70: Growth attribute of some multipurpose
tree species after 14 years of plantation

51 Tree species Height (m)  DBEH (cin)  Crown
No, spread (m)
I Almag nepalesis 18412419 25252412 727054
2 Packio raxburghii AL15 2509 27702871 9.00+240

3 Symiingionia popsinee 1366 £1.72 0 27 0862 60 656095
4 Prnes cerasoidos 12002168 21.02+2.83 670082
5 Michetia oflon g ZRAIALGD 26702000 GEG=].73
G Cimeling arbomwa IHO21.92 298446190 7.33&1.11

Evalnation of suitable Popuins deftoids clones
for AIF'S
JMLS. Tomar

Ten promising clones were selected out of 43
clones of Populis delivids on the basis of their
survival and growth performance in the nursery
condition. PIP-115, PIP-117. PIP-118, PIP-119,
PIP-121, PIP-203, PIP-204, PIP-207, PIP-209 has
been found best in growth performance (Table 713

Table 71 : Growth performance of Promising
clones of £ delioids

IName of Atthe time of planting  Increament after 6
clune miomths of planting
Height {m) CId (em) Height imp  CI} (cm)
PIP-115 2400 2,41 k24 L:013
PIP-117 247 220 037 k76
PIP-118 L.a1 1,70 035 043
PIE-114 207 1.7% .43 L4
FIP-121 236 247 .53 ez
FIP- MK 287 14 1.6l I.32
PLP-204 g 3 L6 {5 1%
PLR-207 P 2.0 L6 158
PIp-2i8 222 212 138 1.83
PIE-208 i | L84 0.27 L8
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Performance of multistoried AFS
JMLS. Tomar & B.P. Bhatt

This system consists of ditferent components viz,
tea, alder, black pepper and trmeric. The turmeric
were sown in the terrace along with (ea on the
risers. The vield polential has been given in table
T2,

Table 72 : Performance of Alder yield of tea and
intercrops under multistoried AFS

Caomponents Growth Yield
Awerage hetght (m) *1:45

Awvcrage collar diameter (cm) Anhe

Awerpge DBRH fem)y RO R

Crown spresd T4

Tea (Fresh bods) .3 wha

Turmeric 175 Ui

Black pepper {driedy 124 g plant

Long term elfects of agro-forestry systems on
s0il hydro-physical behaviour

R. Saha, V.K. Mishra & Patiram

Different agro-forestry systems (AFS) viz,
Arboretum, Khasi mandarin, Assam lemon,
Multistoried AFS (Alder + tea + black pepper),
Silvi-horti-pastoral (Alder + pineapple + lTodder)
and natural forest, developed during [987-1988,
were evaluated to study the long term effects on
soil physical properties. The soils were mostly clay
to silty clay in texture and acidic in reaction. Bulk
density of the soils under various systems varied
hetween 0.91 and 1.24 Mg m~, Macro and micro
aggregale percentage and mean weight diameter
(MWD} were recorded in the order; Natural forest
=Multistoried AFS = Silvi-horti-pastoral =
Arboretum = Khast mandarin > Assam lemon. The
maximum reduction i ransmission poces (=50pm)
by 46 % in khasi mandarin as compared to that of
natural forest indicated that the downward
movement of water is restricted and facilitating the

{90
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runofl, might be due 1o disintegration of soil
aggregates. The low wvalues of hydraulic
conductivity under Khasi mandarin, Arboverin and
Assam lemon systems in comparison to natural
lorest, could be aseribed to high degree of soil
dispersion. On the basis of investigaled parameters,
multistoried AFS appeared to be the most
sustainable and resource conserving in hilly agro-
ecosystems of Meghalaya.

Biomass productivity of MPTS in Tripura
M. Datta & K.KE. Dhiman

Multipurpose tree specics{MPTS) suitable for
humid subtropical region were planted in RBL with
eight replication in 1987, MPTS are divided into
three groups on the basis of spacing adopted in the
planting geometry. The tree species planted in 2 m
X 2 m spacing were i. Acacin auriculiformis i
Maoras alva i, Lewcaeana lencocephala iv.
Dadbergia sisoo. The tree species planted in 3 m X
3 om spacing were i, Gliricidia macilata, i,

Azadirachia indica 11, Michelio champaca iv.

Eucalypius hvbrid. And the tree species planted in
4 m x4 mospacing were 1. Tectona grandis il
Creneling arborea 1L Somania samian v, Albizie
lebbeck. Acacia auriculifarmiy were clearlelled and
boundary plantation were only maintained.

Growth characleristics

Growth charncteristics of MPTS are recorded
in the arboretum are reported in Table 73,

Data indicated that Ewcalvpius fivbrid attained
a maximum height {18.3 m) followed by Crmeling
arboreal 14.1 m), Albizia lebbeck (13,1 m),
Michelia champaca (129 m), Saeania saman (12,5
m), feciona grandis (12.4 m) etc. Moray alva was
of the lowest height 17.5 m. Basal girth and girth at
GBH of MPTS were found to vary from 43.5 1o
906.8 cm and 32.9 to 75.9 cm, respectively, Cmeling
arborea showed the maximum girth and the lowest
was recorded by Moras alva. Eucalvpiius iyhrid,
Gmeling arborea, Samania saman, Michelia
champaca, Albizia lebbeck and Tectona gandis
produced comparatively high timber value, resin
form 10.9 10 25.8 m* x 10 Yiree.
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Table 73 : Mean growth characteristics and the open space in Gmeling arborea, but Tectona

timber volume of old MPTS grandis showed the maximum wvailability of light
{92.5 %).
MPTS Height B GEH  Timber  Total
(m) fem) (cmd wvolume Timhber e
(m® x10°7 yolume Crop Productivity
fre) st Upland rice, pineapple, turmeric and ginger were
Latenvana HEEERR L7 Rty (o S 134 grown as intercrops and their productivity is
letcniceplialn ; presented in Table 74,
(iliricidin it 481 404 38 275
waculia
: . p e 3 i
Sepnnila soean 123 z5 05 165 1331 Table 74 I."Ol.ll.ltt.l"'llj’ of intercro Ps
Michelin 129 820 634 138 176.7

MEPTS Upland  Pineapple Turmeric Ginger

clignigaca !
rice (tonestha) (tonda)  (ondha)

Tectong grandis 124 793 577 109 354

Lty 183 928" 7200 258 232 (2 mx2 m Spacing)

Sidernel 3

Azaeliraelita 6.0 457 o] 3.9 152 Adeeein curicwliformiy (X813 T95 -

fnuidica Levcieana leaeneephala - 10,0 1206

Gimeling avborea 19,1 96.8 759 200G 1124 Lralbergia sivoo = 102 o 2

Athizin lelibeck 13.1 802 649 146 Ll Maves aiva - 6.3 5.0 -

Bolbergia sizen 102 5541 439 =5 1614

Moras aitu 7.4 435 a0 ap 30.2 i % HE SDatlg)

Mean LG 2686 55108 112 1154 Glivieidia meienlat Al a5 - 3

CV % 6.63 29.19 2646 67.68 55.74 Azadisachiv mdica (%] 1.6 - -
Mivhelia champace 58 43 = =
Errcalypius fphrid 4.4 135 - -

Fuel wood productivity
Data on the fuel wood productivity after 50 %
pruning in MPTS indicated that Michelia champaca Tectome grondis : & * 0%

(4m x4 m Spacing)

: i ; : 3 2
produced the maximum fuel wood 94.57 q/ha and Gmeliuc rborea 83 0.78
the least was produced by Eucalypius hvbrid (13 qf s sanan = 163 3 L4
b E. ) _Jm' SR ,’1 5 -dq Albizia lebibeck : 115 ; 0.574
a). Bven alter 50 % pruning, light available under p 5 o S i

the tree canopy was only 15.9 % as compared 1o

Fig. 26: Pineapple production in silvi - horti system

= @1 Avtwreed Fepure 2002 - 20053
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Data indicated that the productivity of upland
rice in agri-silvi system varied from 4.1 1o 6.3 g/ha
thus revailing a decline of 67.4 to 77.5 % compared
to grain yicld of upland rice produced in open space.
This is mainly due to low light intensity and intense
tree crop competition for nutrients in the Agro-
forestry system . On the other hand maximum pine
apple productivity was noted under Lewcacana
leucocephala (100 tonnes fruitsha) in2mx 2 m
spacing, under Eucalypius hybrid (15.5 tonnes
[ruits/ha) in 3 m x 3 m spacing and under Samania
sarnan(16.5 tonnes fruits/ha) in 4 m x 4 m spacing.
This productivity showed an increase of 21.9 to
1012 % over the productivity of pineapple(8.2
tonnestha) in open space. Black pepper which was
grown in a three tier system with Michelia
champaca —pineapple and Azadirachia indica-
pineapple combination showed a productivity of
204 g/plant (wet), 80 gfplant (dry) , 355 g/plant
{wet) and 107 g/plant (dry) respectively.

Turmeric which was grown in Silvi-horti system
in 2 m X 2 m spacing under went a variation from
5.0 to 12.76 tonnes/ha (net plot basis) and an
increase of 27.0 1o 72.4 % over the thizome yield
of turmeric produced in open space was recorded
in Lewcaeana lencocephala and Dalbergia sisso.
On the other hand, Moras alva showed a decline in
vicld of 32 4 % as compared to open space. Ginger
which was grown in Silvi-horti system ind m X 4
m spacing varied from 0.57 o 14 ton'ha thus
producing a decline of 37.8 to 74.6 % over rhizome
yield in open space.

Bamboo Resources
Bamboo exists inhill ranges and catchment areas
-particularly in moist locality along the gorges of
hills, springs and river banks in Tripura. The species
normally found are MulitMalocanna banibsoides),
Mirtingal Bambusa tulda), Yai(Bambusa pallida),
Makali Bambusa nutan), Dolu{Teinostachyum
dullooa) and Rupai{ Dendrocatamus longispaihies).
Total bamboo forest as recorded in Tripura is 938
km’® covering 8.94 % of the total geographical area.
The demand per capita is 42,7 numbers and
considering the total uses the overall demand per
annum counts oul o be 117.9 million units. The
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supply of the availability of bamboois 142.6 million
units per annum, thus indicating the absence of any
deficit in bamboo. The growth of some bamboo
species planted in 1994 in the arboratum is recorded
and presented in Table 75,

The perusal of the data on the grawth of bamboo
species shoved that Pechi (B, cacharensis) attained
amaximum height (10.07 m) and Muli showed the
least height(5.80 m). Maximum girth {22.37 cm})
was noted in Mirtinga(B. fulda) and MulifM.
bambusoides) showed the least gicth (1028 cm),
Makal (8. nutan) showed the maximum internode
distance of 24,64 cm and the lowest internode
distance 6.9 cm was noted in konkiss.

Table 75 : Growth of the bamboo species

Bamboo species Height  Girth Internode
[k 1T distince
fem}

Mol barakl 2. kaailtonrt) A 15,75 19,91
Pecchil B, cocharensis] L0y 19,46 SIS
Nl (M benibesoides) 580 1028 19,34
Wirtingal it o R 24,00
Kankiss (B actic) [ER3] 1177 .0
Iefakal (8 nettoee) Qo5 L34l 24.64
Yail®, pallida) TH5 L5:38 [8.98
Tl 74 G635 E21
ST 16,37 24,50 xSl

Physico chemical properties, Erodibility and
Nutrient availability

Soils under different toposequence

Soil physico chemical properties, erodibility
indices and nutrient availability in upland, slopy
Land and low land were estimated. Soils were found
acidic in nature and the soil pH is found to vary
from4.3t 53, 5.2to 54 and 5.0 10 5.5 in solls of
upland, slopy land and low land respectively.
Organic carbon varying from 187 to 7.66 kg
underwent a fall down the soil profile. Soils of
lowland are observed to contain more organic
carbon as compared (o soils developed in upper
toposequence. Water holding capacily varied from
32.5 to 40.2 kg/kg, 31.7 10 51.6 kg/kg and 22.7 10
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39.2 kgdkg in soals of upland, slopy land and lowland
respectively. The data on mechanical analysis
indicated that soil texture varied from sandy clay to
clay in upland and sandy clay loam to clay both in
slopy land and low lands, Migration of clay was
noticed in upland soils down the profile. Available
nitrogen concomitantly underwent a dechne from
808 to 155 kg/ha, 770 to 341 katha, 845 o 239 kg/
ha down the soil profile in upland, slopy land and
low land toposequence respectively. Thus indicating
the variation of N status from high to low. Available
phosphorus, on the ather hand underwent a variation
from 9.80 to 18.52 kg/ha. Thus indicating medium
to low availability, Available phosphorus varied from
low to medium in upland and medium to high potash
availabihity was noticed in slopy land and low land.
Available Fe , Mn, and Zn was estimated, Available
Fe in ppland underwent a decline from 40.89 o
7.91mglkg down the profile. In slopy land and
lowland, the variation of available Fe was 22.90 to
2545 mgflkg and 31.67 10 65.66 mp/kg respectively.
This indicates high accumulation of Fe in low land
compared to overlying soils. Similar was the trend
noticed in available Mn. The values of available Fe
and Mn are found ro be higher that the respective
critical limits, thus indicating adequacy in Fe and
Mn availability. Available Zn underwent a variation
from 0,15 ta 1,19 mgfkg in upland and in slopy
land and in lowland the variation was from 0.90 10
190 mgikg and 0.63 1o 2.32 mg/ke, respectively.
This indicates high availability of Zn in slopy and
low land,

Among the various erodibility indices, Clay ratio
was found to vary from .78 to 1.97. The lower the
rilio, the more will be the clay accumulation. The
silt-clay ratio was found o vary from 0.06 1o 0.81,
Lower the ratio more will be clay accumulation
compare o sill particles. Suspension percentage was
found o vary from 2.0 to 110 in the soils. The
greater the value, the more eusily the soil could be
eroded. Thus high suspension percentage in surface
soil of slopy Land indicaled the erosive nature, Clay-
available water ratio underwent a variation from
0.53 to 189, The higher the ratio the more would
be the relative permeability of soil for water, thus
reducing the possibility of soil crosion by run- off
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water, The dispersion and erosion ratio inconsistently
varied down the soil profile. Soils having dispersion
ratio more than 10 were generally erosive in nature,

Soils of shifting cultivation

Physico chemical properties as estimated in soils
in Dhalai were estimated. Soil pH varied from 4.1
to 5.3, thus indicating the presence of moderately
high acidity. Orgunic carbon varicd from 319 to
26.0 gfkg, thus indicating the variation [rom low o
high, Water holding capacity varied from 144 to
47.4 kefkg. Soil texture determined through
mechanical analysis varied from sandy clay loam
to loam. Nutrient availability of soils colleeled from
shifting cultivation site and the data presented in
Table 5. Available nitrogen was found to vary from
808 to 932 kg/ha, thus indicating high status. On
the other hand available phosphoras underwent a
variation from medium to high status, Available
polassium was maostly in medivm status. As the soils
were collected from first year of shifting cullivation
soils were observed to contain an appreciable
amount of nutrient availability due (o nutrient
rrnover and accumulation in slash and burn system
of shifting cultivation. Available Fe, Mn and Zn
were also found to be adequate in the soils under
study.

Among the various erodibility indices, clay ratio
was found 1o vary from 019 to 3.17. This indicates
the variability in the clay accumulation in the soils
under study. Silcclay ratio, onthe other hand varied
from 0,09 1o 117, Suspension percentage was lound
to vary from 3 to 12. Some soils could easily be
eroded and as indicated by high suspension
percentage. The high clay-available water ratio
(1.11 to 2,477 indicates high relative permeability
of soil for water and thus reduction in the possibility
of soil reduction by run-off water, The dispersion
ratio was found to vary from 8.01 o 18.52, thereby
indicating that the soils having high dispersion ratio
(=10} were susceptible to erosion. Erosion ratio in
some soils were also of high magnitude (17.5 10
24.92) and such soils are observed o be highly
crodable.
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SOIL AND WATER
MANAGEMENT

Integrated N management of Upland Rice

B. Majumdar

An experiment was conducted during kherif

2002, for 2™ consecutive year with 3 levels of N

{0, 30 and 60 ke/ha), 3 levels of biofertilizers (no
biofertilizer, Azotobacter and Azospirillun) and 2
levels of FYM (0 and 5t/ha) in combinations to
study the response of paddy (RCPL-1-29) to
integrated N management, The grain yield of paddy
increased with increase in N and FYM levels and
biofertilizer application. The treatment combination
of 60 kg N + 5t FYM/ha + Azetabacter registered
the highest grain vield (37.95¢/Ma) follawed by a
combination of 60 kg N + 5t FY M/ha + Azospivitlion
{36.2 g/ha). The available N content was recorded
more in the plots received Azotobacter compared
Lo Azespirillum.

Effect of split application of N in Low Land
Rice

B. Majumdar & Kailash Kumar

A field experiment was conducted during fharif

2002, for 2" year with 3 levels of N (30, 60 and 90
ke/ha) splitted as basal; 50% basal + 50% active
lillering, 30% basal + 50% panicle iniliation, and
50% active tillering + 50% panicle initiation, 33%
basal + 33% active tillering + 33% panicle initiation.
The tesulls indicated that grain and straw yields
increased up 10 60 kg N/, The maximum grain
(4030 gfha) and straw (53.20 g/ha) yields were
recorded when 60 kg Niha was applied as 50% basal
+ 50% at panicle iniliation stage and the grain and
straw yiclds were 21.4 and 187 per cent higher,
respectively, over the yields received when 60 kg
MNiha was applied as basal.
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Effect of P levels, FYM and lime on
micronutrient uptake by maize and soil available
micronuirients in Maize

MLS. Yenkatesh

A field experiment was conducted for 2
consecutive years during 1999 and 2000 (o study
the effect of P levels, FYM and lime on yield and P
uptake by maize. During this year (2002-03) the
grain and soil samples were analysed Tor
micronutrient status (o find out the effect of applied
P, lime and FYM on micronutrient content,
Application of higher levels of P resulted in reduced
uplake of micronutrients. Liming decreased the
uptake of Fe, Mn and Cu and Zn by grain. FYM
application increased the uplake of micronutrienls
as well a3 soil available micronutrients,

Integrated nutrient management for Maize-
Mustard Crop Rotation

Kailash Kumar & Patiram

Long lerm experiment on INM for maize-
mustard crop sequence consisting of 20 treatment
combinations incorporating NPK fertilizer, lime,
FYM and biofertilizers was repeated during the
year. The grain yield of maize increased
significantly by all the fertilizer treatments when
applied along with lime and/or FYM over control.
The highest yield of maize was recorded in lime +
FYM + bio fertilizer + NPK (43 6g/ha) ever control
(8.8g/ha). Similar was the observation for the grain
yield of mustard. The maximum grain yield of
mustard (6.0 g/ha) was recorded in lime + FYM +
hio fertilizer + NPE and was at par with Lime +
FYM + hio fertilizer + 75% NPK (5.76 g/ha).
Control plot has significantly low productivity.
Exchangeable acidity decreased significantly in the
plots receiving lime or lime + FY'M while the trend
was reverse for exchangeable Ca + Mg, Application
of lime, FY M and biofertilizers increased the DTPA
extractable Fe. Mn, Zn and Cu into the soil.

Lfficiency of phosphatic fertilizers in Soybean
B. Majumdar & Patiram

The field experiment conducted for fourth year
during kherif 2002 to study the response of soybean
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(o SSP, rock phasphate (RP} and their mixtures with
and without FY M indicated that application of SSP
@ 30 or 60 kg P,Oha alone or in combination
with FYM was superior 10 application of RP. A
treatment combination of 60 kg PO /ha applied as
SSP + RP (1:1) with 5t FYM/ha recorded highest
grain yield (27 g/ha) which was at par with the yield
(26, 7g/ha) received by the application of 60 kg PO
ha as SSP with 5t FY M/ha

Response to sulphur, boron and FYM in
Groundnut

ML.S. Venkatesh, B. Majumdar,

Kailash Kumar & Patiram

A field experiment was conducted For 3™ year
during kharif 2002 1o sty the effect of levels of
sulphur (0, 20 and 40 kgfha), boron (0, 1.5 and 3.0
kgiha) and FYM (0 and 5t/ha) in groundnut
productivity. Application of § @ 40 kgfha+ B @ 3
kofha + FYM @ Su/ha resulted in 51 % increase in
pod yicld over control. This treatment also resulted
in highest S and B contents in kernels (0.3% and
16 ppm respectively and the highest available 5 and
B (11.65 and 0.42 ppm respectively) in the post
harvest soil.

Response Lo molybdenum and lime in Black
gram

A field experiment was conducted during kharif
2002 1o study the effect of liming and levels and
methods of molybdenum application on yield and
nutrient uptake. The treatments consisted of soil (0,
0.5 and 1 kgfha), seed soaking (0, 50 and 100g/ha)
and foliar (0, 0.01 and 0.02%) application of
molvbdenum, Soil application of Mo @ 1kgiha
along with lime @ (.25 LR resulted in maximum
grain yield of black gram {139 gfha).

Status of micronutrients in different land use
systems of Meghalaya

Surface soil samples from Ri-bhoi district of
Meghaluya under various land use systems viz,, bun
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cultivation, terrace, natural forest and valley land
were analysed for available and total micronutrient
stutus (Table 76). Burning under bun cultivation
resulted in decrease of available Fe, Zn and Cu
whereas, available Mn increased 1o aboul four fold.
Total micronutrients also increased after burning
and a maximum increase of 44 per cenl was
recorded in total Mn. The level of available and
total micronutrients after 3 years of bun eultivation
was almost similar 1o their initial status, Highest
amount of available forms of Fe, Zn and Cu and
least amount of available Mn were noticed in valley
land, Organic carbon content was positively
correlated with available Zn and Cu,

Effect of different land use systems on P fractions
and forms of acidity in acid soil of Meghalaya

Distribution pattern of different forms of
phosphorus and acidity were studied in surface soil
samples collected from important land use systems
viz., bun cultivation, terrace cultivated land and
natural forest on hill slopes and paddy feld of valley
land of Ri-bhoi district, Meghalaya. Total,
exchangeable and pH dependent acidities decreased
alter closed burning of plant biomass under bun
Farming, maximum decrease (87%) being recorded
in exchangeable acidity, but the values of acidities
after two vears of bun cultivation were in the same
range 1o their initial values, Valley land showed the
lowest, while soils under terrace land recorded the
highest values of all kinds of acidity. Closed burning
under bun cultivation resulted manifold increase in
Ca-P and Saloid-P and 383 per cent increase in Fe-
P while Al-P decreased by more than 9 times.,
Among other systems, terrace land registered higher
values of different farms of P tollowed by natural
forest and valley land, The dominant forms of
inorganic P were Fe-P, reductant soluble P and
occluded-P (97 4 and existed in the order of
reductant saluble P> occluded P= Fe-F under
various land use systems on sloppy lands while in
case of valley land, the magnitude was in the order
of Fe-P= reductant soluble P> oceluded P,

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

Effect of tillage and organics on rice (Oryza
sativa) production, water loss and physico-
chemical behaviour of soil

V.K. Mishra

Ficld experiment was initiated in Eharif 2000
on & highly permeable foot hill sandy clay loam
soil (Typic Hapludalt) of Meghalava to evaluate
the effect of tillage practices (T, -no tillage; T, -
puddling with spade; T, -power tiller cultivator with
cage wheel and T3 -deshi plough) and organics (M,
-no organics; M| -mixed jungle grass, M, -
Amibrossia spoand M, -FYM on rice production.

Aller three years of experimentation, the rate of

water loss, mean weight diameter, transmission

pores reduced signilficantly under puddled
conditions compared to no tillage plots. The
magnitudes of reduction in these properties were
maximum under T, plots followed by T and T, The
grain yield was observed in order of T, (36.8 g/
hap= T, (34.5gMa)= T, 32.4g/ha= T, (30.60/ha),
Among the different sources of  organics, FYM
application was very much effective lor crop
production and maintenance of soil health, however
Ambrossia sp.owas also found a promising weed as
green manure and increased the grain yield by
16.2%, water holding capacity by 23.8 %, organic
carbon by 13.4 % and reduced the puddling index
by 16 % and bulk density by 11.1% compared to
no organic plots.

Table 76 : Effect of various land use systems on available micronutrient status (mg kg '} of soils

Land use Slope Fe Mn n Cu
syslens portion
Range Mean  Range Mean  Range Mean  Range Mean

Bun 17 year

{Before burning) Top 83307 213 3Xlle 74 (132-1.57 102 0.44-1.58 0.85
Mlicledle 12.4-32.4 256 F1-%1 48 0549138 100 032-1.10 (.65
Botom 11.5-301L58 193 4.0-80 55 0.36-1.14 086 0.36-1.11 0.35
hlean 229 i 1196 .08

Bun 1 year

{After burning) Tap 09268 211 16.7-30.6  20.0  0.43-1.40 68 027-1.13 .46
Middle 20.5-34.9 234 209276 234 (.38-0.80 .55 Ou40-1.50 (.85
Bottom 9.5-35.1 129 B6-393 233 0.32-1.01 063 028086 0.47
Mean 19.1 Y 0.02 (.39

Bun 2™ wear Top * 10.7-34.5 214 10.8-15.3 129 (0.41-1.27 084 (32-1.46 (.63
Middie 128333 200 37497 T (L4R-0.9% 064 024159 .61
Bottom 11.6-31.8 207 33-11.8 TA (.4B-1.56 081 025141 0:39
Mean 20.7 0.4 0.76 0.6l

Bun 3™ year Top 29.5-34.6 320 BE-109 o9 0.34-1.16 082 039174 (159
Middie l40-32.5 200 37-13.6 B0 0.50-1.76 087 044075 .59
Botom I53-342 272 3968 4.9 0.34-1.16 0.82 (280,53 (147
Mean 26.7 T.6 0.84 .65

Terrace Taxp 150-31.5 2356 5991 T.5  0.69-0.70 0.69  0.20-0.53 .40
Middle  11.6-33.4 19.1 5286 T3 0.48-0.61 054 0.24-0.48 .33
Botiom 150-347 233 5994 7.6 0.37-1.00 070 0.26-0.79 .4l
Mean 22.6 Tk (164 .43

Matural farest Topy 2009-38.5 347 IL4  O.4d6-0.62 0,52 0.57-0.66 .62
Middle 25.5-38.6 317 53 0.50-0.68 a8 0.40-0.58 .49
Botlom  209-30.2 269 6.6 041-0.60 054 0.26:00.41 0.39
Mean 311 7. .53 .50

Valley land 39.7-41.3 402 2204 4.2 0.93-1.36 L.15  D:48-1.18 1.0

Each value 15 & mean of G samples

96 Anravied Regrors M2 2063
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Effect of bun system of cullivation on physico
chemical behaviour of soil and crop production
under terrace condition

V.IL. Mishra

The experiment was started in 2001 on the basis
of indigenous fun systems of Meghalaya. Insecond
year, under different bun systems the ginger yield
was recorded in the order of alternate year of burnt
and grass bun (263 g/ha )= FYM- bun (228 gf
haj=grass bun (205 g/ha)= close burnt bun (182 g/
hajz=open burnt bun (166 gfha)= ridge (115 gf
hafzplain system (83 g/ha). [t was interesting o
note that the ginger yield was reduced 26 to 50 per
cent in second yvear and maximum reduction was
observed in close burnt bun and flat system. The
continuous burning also reduced the organic carbon
content and available nutrients in comparison Lo the
initial status of soil. However, the magnitude of
reduction was minimum in allernate year of burmt
and grass bun. The hydraulic behaviour like
hydraulic conductivity increased by 57.2 per cenl
and water holding capacity reduced by 14 .5 per
cent in close burnt bun over the flat syslem
indicating that the burning might be helplul in
creating good drainage system in erop rool zone.

Effect of different sources of organic mulches
on soil water and thermal regime and crop
production under maize-mustard cropping
sequence

V.K. Mishra & Ritesh Saha

Effect of different sources of organic mulches
viz. pine leaf, rice straw, jungal grass, and mustard
stalk on soil water and thermal regime and maize
crop production and its residual effect under
mustard crop was studied. Application of organic
mulch enhanced the profile soil moisture regime
{0-75cm) by 16.4-10 20.6 % aller maize harvest over
the contral plots, Among the dilTerenl source of
mulches, maximum maize grain vield (42,6 g/ha)
was tecorded in jungal grass treated plots. It is

interesting to note that the application of pine leal

as mulch material significantly reduced the grain
vield production over the control plats. The residual
effect of mulches was enhanced the seed
germination percentage due o presence of more soil
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moisture and consequently increased the mustard
grain yield. The maximum 3.2 and minimum 3.6 ¢/
hia vield was observed in jungal grass and no mulch
plots, respectively. The application of pine leaf did
not show any significant effect on grain vield of
mustard over the control,

Effect of raised : sunken bed system on rice and
French bean production

YL Mishra & Ritesh Saha

Raised ; Sunken bed system of cultivation was
used to increase crop productivity, cropping
intensity and in sie rain water conservation. Six
raised ; sunken bed width ratio viz, 1:1, 1:1.5, 1:2,
1:2.5, 13 and 1:3.31n 6 m long plots and compared
with control plots with ratio of 0:1 and 1:0 for
sunken and raised bed respectively. The width of
all the raised beds was 1m. French bean was
cultivated in raised beds and rice in the sunken beds.
It was observed that the average water submergence
depth in sunken plots varied from 1,11 1o 2,97 cm.
The rice yield in sunken plot increased by 16 —
28% over the control (Table 77). The moisture
content on raised bed under difTerent types of raised:
sunken beds was higher in all the layers of soil than
conteol, At (- 7.5 cm soil depth, the moisture content
on raised beds varied between 32.31and 38 4 % and
in control by 31.6 %. The raised and sunken bed
system reduced green pod yield of French bean by
11.2 10 27.9 % over the control plots.

Hydrological Behaviour studies of Micro-
watershed in Hills

K.K. Satapathy & R.K. Singh

Annual rainfall was recorded to be 1543 Imm
with maximum daily rainfall of 116.0 mm .
Maximum I of 130.0mm /hr and Annual EL | of
244 52 have been observed. Total flow varied from
4.47 10 60.87% of rainfall in the watersheds, SwTace
flow ranged from 0045 to 7.70%, while subsurface
flow ranged from 2.59 to 57.804% of rainfall. Soil
loss was also monitored in all the watersheds, and
recorded minimum of (.25 tha in W553 and
maximum of 62.3 1 t/hha where no inlerventions are
imposed and serves as a control walershed,

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

Agronomic interventions have bheen done in
WS, WSSI and WSS,. Bean, maize and ground
nut has been demonstrated along with maize +
ground nut intercropping, Local variety of rice was
transplanted in sloppy upland of 2.0m contour
intervals and the average vield was recorded to be
200,85 g/ha.

Table 77 : Effect of raised: sunken bed ralio on
rice and French bean produoction
Raised : Sunken

Rice vield (q/ha)  French bean

] Width Ratio green pod
Grain Straw (ep'hah
s fControl Tor sunken bed) 282 41.6 e
1L0dCantrol for raised bed) — — 11822
1:10 275 423 H4.4
Jihs o 83 BH.3
1:2(k 334 502 Ga i
1125 358 6300 L2
1:30 30.2 a2 1023
1:35 4.6 a4 1033

Soil hyvdro-physical behaviour and recovery
pattern under Jhum cultivation

V.K. Mishra & R. Saha

A study has been undertaken on the changes in

soil hydro-physical behaviour and recovery patiern

of hill eco-system under Jium cultivation. The

sample sites were selected at four different phases

! 8.00
' B.00
7.00
6.00
g, 500
4.00

! g 3.00
i
i

(cfs)

2,00
1.00

0.00 -——-—-——-—"/{

T4 LEE S

Hydrograph of WS1in Umrel dated 05-10-2002

of jlun cultivation on the basis of land use Factor
considering the ratio of cropping and fallow periods
i.e. phase [ (=10 years), phase II (5-10 years), phase
1T (2-5 vears) and phase IV (<2 yvears), One site
was also selected in conserve forest area for
comparative study ensuring the similar slope
condition (15 to 20%) and soil type {Tvpic
Hapludalf). The study revealed that the land use
factor of phase [V and 111 categories caused severe
depletion in organic carbon, clay content and
deterioration in structural behaviour and pore
seometry of soil, which led w low gvailability of
nutrients to the plants, The minimum erodibility
Factor (0.08) and dispersion ratio {(0.112) were
observed in conserve forest followed by phase 1
I, 1II and 1V, The value of saturated hydraulic
conductivity of soil was the highest n conserve
forest and the lowest in phase IV, whereas reverse
trend was recorded for unsaturated hydranlic
conductivily and diffusivity of soil. The soil
moisture tension (y) corresponding to volumetric
moisture content (g} relationship showed slow rule
of moisture release pattern at any suction with
decrease in land use factor. Thus the results suggest
that the land use Factor of phase IV and 11 resulted
inte poor hydro-physical behaviour and low level
of soil fertlity.

——— s

17 18 18 20 M 22 23 24
Time (Hrs)

Fig, 27 Hydrograph of WS, due to rainfall 15.30 hrs to 17.30 hrs,
total amount 30000 mm @ 1500 mm/hr.
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WEED MANAGEMENT

Weedflora of Kharif crops in Meghalaya
Rajesh Kumar & UK. Hazarika

Weed survey was conducted during rainy
seasons of 2002 in the Ri-Bhoi district of
Meghalaya, A total of 41, 24, 35, 47, 61 and 27
prominent weed species were recorded in upland
rice, lowland rice, maize, ginger, pineapple and
Khasi Mandarin wilth a densily of 233, 163, 289,
328, 451 and 301 species m? respectively. Tncase
of upland rice and muize, Galinsaga ciliara (Raflin,)
Blake, was the most dominating weed accounting
for 29.5 and 194 % of total weed population
respectively, whereas, in case of lowland rice it was
Ratalea fnelica (Wild. j accounting for 38.2 % of total
population. For ginger, pincapple and Khasi
Mandarin the dominating weeds were Borreria
(Rete)
Koel(14.1%) and Galinsoga ciliaie (Raflin.) Blake.
(13.5%:), respectively,

hispida L. (22.8%), Digltaria ciliaris

Use of weed and tree biomass for weed
management in rice

Rajesh Kumar, G.C. Munda & A5, Panwar

An experiment was conducted during Kharif
2002 using tender vegelative parts of commonly
available weed and tree species to study their effect
on weed growth and vield of wetland rice. The
species selected were Mikania macraniha,
Ambrosia artenisiifolic, Eupatorinm
adenophorion, Agerainm conyzoides, Galinsoga
Spp., Ervthring spp., Schima wallichi, Pinus kesiva
and mixture of grasses. The fresh vegetalive
malerial were applied one week ahead of
transplanting, @ 10t ha' The other reatments were
Butachlor 1.5 kg ai ha'!, two hand weeding {20 and
40 DAT) along with weedy check. The highest grain
yield (4.20 ¢ ha') was recorded with application of
Sehime wallichii followed by hand weeding twice
treatment (3.70 1 ha ). The lowest vield (2.8 t ha'')
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was recorded in weed check., The Weed control
efficiency was also highest in Sehima weallichii
biomass treated plot (68.5% ) whereas, in twice hand
weeded treatment the weed control efficiency was
3870,

Weed Management in direct seeded rice through
spatial diversilication

Rajesh Kumar, DLP, Patel & A.S. Panwar

An experiment was conducted during year 2002
to study weed management in rice through spatial
diversification. The treatments consisted of sole rice
and rice based intercrops taking three legumes viz;
agroundnut, soybean and blackgram (2:1 ratio).
Three weed management methods viz; hand
weeding twice (20 and 40 DAS), one mechanical
weeding (20 DAS) and pre-emergence application
of Pedimethalin (1.5 kg a.i ha'y with weedy check
were included in the trial, The experimental resulis
revealed that the intercropping system significantly
reduced weed number and total Weed bomass as
compared o sole crop of rice. Among the intercrops,
rice + groundnut with two hand weeding was
effective in checking weed population and the rice
equivalent yield was also maximum in the same
treatment. However, the sole coop of rice with two-
hand weeding recorded the highest weed control
efficiency.

Integrated weed management in direct-seeded
upland rice

Rajesh Kumar, Anup Das & UK. Hazarika

An experiment was initiated during the Kharif’
season 2002 on weed management in direct-seeded
upland rice through integrated approach, The
reatments included two herbicides, 1.e; Butachlor
and Pendimethaling soil and straw mulching and
manual weeding, The first year result shows that
application of Butachlor @ 1.0 kg ai ha! + straw
mulching applied @ 5t ha', reduced density and
dry matter of weeds and increased grain vield (26.3
q ha'y which was 34.6% higher than that .of
unweeded control,
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HOUSEHOLD PRODUCTION
SYSTEMS

MUSHROOM
MEGHALAYA

Button mushroom
Satish Chandra & A.K. Singh

Testing of different strains of Agaricus bisporus

Four strains i.e. AG, CM11, CM12 and CM L3
were evalualed, Long method compost was
prepared (1.9% nitrogen al the time of spawning,
88kgf m?* bulk density at 18 cm depth). During
spawen tun, which took one month, the minimum
temperature was 12.5 "C and maximum was 249
“CThe RH was 77%. Pinheads were seen eight
days after casing. Clusters of a weed fungus
Coprinus sp, were seen inside all the bags (score)
on 28.02.03 and on the surface of casing on15.03.03
in one bag (score3).

Chemical pasteurization of long method
compost Due to unfavorable temperature during
fruiting, crop recorded poor yield. The strain AG
gave highest (298g) followed by CM13 {T3g).
CMI1 {66g) and CM 12 (40g) per 10kg compaest.

Four treatments {T1-T4) along with contrel (T3)
were tested to see their effect on fungal count and
yield of mushroom. Fungal count was noted on Rose
Bengal Agar medium at 6days after plating (DAP).

Least fungal count (6.6x 10:g) was recorded in

3 (bavistin @ (1.53g/10kg compost). The highest
count {1.36x 10%) was observed in T2 (DDVEP 3ml
+ Bavistin 0.53g /10kg compost). T1 and T2 showed
much higher count than control. Data are shown in
table T8,

Effect of dipping treatment in EDTA solution on
the quality and shelf life of button mushroom.
In a study at room temperature (20-27%C) it wag
found that mushrooms kept well up o two days
and spoiled on 3" day. There was no difference

between 75,125 and 200ppm EDTA doses tested.

<100
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Storage studies at refrigerated temperature (6°C)
indicated 16 days shelf life without any visible
deterioration in colour and exiure in sirain AG,
CMILL, 12 and 13, There was no difference between
dilferent concentrations of EDTA.

Table 78 : Elfect of various treatments on fungal
counts/g in compost at 6 DAP on Rose Bengal
medium

Fungal countsis
of compost

Treatment

T1 FromalintBavistin 125 0P
{1aml+, 5o 10k g compost)
T2: DDVPS Bavistin 1. 30w P
(3ml+0.5g/1 kg compost)
T3 Bavistin {052/ 00k compost) il LY
T4: Formalins DDYE
CEamb=3ml 10k s conpost ) Adu il
T5: Control {water spray) L g

LA ip=finsy 5.703x000

Ovyster mushrooms
Liffect of substrate treatment and supplement on
vield of oyster mushroom

Oryster mushroom [Plewrones ostreatuys (Jacg.}
Fr.] strain x was grown on paddy straw with and
withoul rice bran supplement. Two methods of
substrate treatment i.e, hot water treatment (HWT)
at 80°C for 20 min and chemical sterilization
treatment (CST) were tested. CST consisted of
souking chopped straw in a solution of carbendazim
Tappm + formalin 300ppm for 18 hrs. Poly bag
method of cultivation was used with five
replications. The experiment was laid out in
randomized factorial design in an improvised green
house. Spawning was done @ 3% on wet wt. basis.
Each bag contained Gkg ol wel treated straw, The
bags were spawned on 21 Dec.02. [t took 19 days
o complete spawn run. The first harvesting was
done on 17 Jan,03 and last on SApril (03,

The result (Table 79) indicated that addition of
3% rice bran increased the yield by 40%. There
was no signmficant difference between substrate
treatment methods indicating that either method
may be used. Absence of interaction showed that
rice bran was equally beneficial in CST and HWT
treated straw for increasing vield.
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Table 79 : Yield of Postreatus as affected by
subsirate treatment methods and suppiementi

Supplement Suhstrate treatment
medivod
HWT C5T Averape
: | 2346
SWathoat rice hean 1382 1293
Avcrage 1 806.5 17695

Means fallowe:d by a different lewer are siniticantly diflereng
by LS00 Lest (p=005)

NAGALAND

Mushroom Production

The popularity of mushroom cultivation in the
state is increasing day by day. Six training
programmes were conducted in different corners
of the state in which 234 participants i.e. 52 males
and 182 females were taught about the cultivation
of edibic mushrooms by using the locally available
materials.

SERICULTURE

MANIPUR

Management of Castor for Rearing Eri
Silkworm (ROPS-4)
AB. Rai

Evaluation of different Eco-races of Eri
silkworm for their performance on castor
varieties (Summer & winter, 2002 to 2003)

The castor varieties namely Local red, DCH-
177, Local green and 48-1 sown at ICAR Farm.
Langol were used to study the performance of the
Eri silkworm during summer and winter 2002-2003.
The same race of En silkworm was used to test the
performance.

Consumption indices of Eri silkworm

(i) Consumption Index (Cl): The consumption
mdex (Cl) for total larval instar vary when
compared summer crop and winter crop rearing.
During the first crop rearing maximum consumpiion
index was recorded with 48- 1 {0.48) and minimum
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in local red and local green (0.41) while in second
crop the maximum consumption index was recorded
with local red (0.39) and minimum in 48-1 (0.31).
(ii) Approximate digestibility (A.I2.): The
approximate digestibility for both the crop remain
the same when fed on defferent varieties of castor
leaves. The maximum percentage for the total larval
instar was recorded in local green (83.30 & 73.25)
and minimum with 48-1 (30,13 &70.06) percent
for both summer and winter crop.

(iii} Growth rate:The growth rate increased in
stucceeding larval stages in both first and second
crop rearing. In the first crop reaving the maximum
growth rate was recorded with local red (0.44) and
minimum with 48-1 {0.36). Whereas in second crop
rearing, the maximum growth rate wasg recorded
with local red and local green (0.40) and minimum
with 45-1 (0.32),

(iv) Efficiency of conversion of ingested food
(ECI)%%: The efficiency of conversion ol ingested
food (ECI %) did not vary much for both the crop,
The highest ECI Tor total larval instar Tor both the
crops was recorded with local red (17,38 &15.28)%
[ollowed by DCH-177(17.25 &14.39)% and
minimum with 48-1014.80) in fivst crop andlocal
areen( 13,620 in second croping,

{v) Efficiency of conversion of digested food
(ECD) % : Similar rends were observed in both the
crops. The highest ECD for both the crop was
observed with DCH-177 (21,49 & 19.29) lollowed
by focal red (21.45 818,31 L ocal green (18.70 &
16.47) and lowest with 48-1 (18.47 & 15.28)
respectively in Tirst and second cropping

Rearing Parameters

(i) Larval duration: The larval duration varies
hetween first and second cropping. During the first
crop rearing 1t took 19 to 20 days to finished the
cocooning. But in second crop rearing the larval
duration prolonged due (o low emperature and took
35 days 1o complete the cocooning.

(ii) Mature larval weight (g/10 larvae):The
highest mature Larval weight (/10 larvae) was
recorded with local red (6111 & 58.20 g) and
minimum with 48-1{50.90g) in first crop but DCH-
177 (532,46} in second crop.

Vel Ko 20602 - 20001
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{iii) Larval mortality {%):There was a wide
variation in terms of larval mortality percentage.
The rate of larval mortality was very high in second
crop as compared to first crop. This might be due
to low temperature during the second cropping
periad, The highest larval mortality in the first crop
was recorded with 48-1(5.33%) and lowest on local
red and DCH- 177(4.00% in both variety) whereas
in second erop it was recorded highest with DCH-
177(60%) and lowest on local red (40%).

(iv) Elfective rate of rearing (ERR %) In both
the crops maximum effective rate ofd rearing (ERR]
was recorded with lopeal red (96.00 &50.83) and
the lowest was observed in 48-1 (84.00) in first crop
but in second crop it was recorded on DCH-
1773667

Cocoon Parameters

(n the firsl crop rearing magimum ¢ocoon
welght, shell weight, shell ratio and silk productivity
was recorded with DCH-177(26.7, 3.5, 13.14 &
0071 and minimum with 48-1(25.2, 2.6, 10.33 &
0.052). Whereas in second crop rearing, the
maximum was recorded with local green (24.08,
2.50, 10,52 & 0.007 1y and minimum with local red
(20,06, 1.90, 9.47 & 0L.0054).

Grainage Parameters

In the first crop rearing, the highest pupae wt.
(/10 pupae) was recorded with DCH-177{23.5) and
lovweest on local red(21,7) where in second crop the
highest was recorded with local green (20.40)
followed by DCH-177 (19.63), 48-1 (19.03) and
minimum with local red (18.90). As regards to the
rate of pupation the maximum pupation rale was
recorded with local red (96,00%) and minimum
with 48-1 {84009 )in the first crop while in second
it was recorded with DCH-177 (72.00%) and
minimum on local green (63.00%). The pupal
duration also varies in both the cropping; it Lakes
13 tol4 davs in first and 15 w 16 days in second
crop rearing respectively.

The rate of moth emergence is very low as
compare (o the previous rearing. The highest rate
of moth emergence is recorded with local red

: 102
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{94,265 ) and lowest on DCH-177 (82.86%:) in the
first crop where in the second crop rearing the
highest rate recorded with DCH-177 (7.04%) and
minimum on local green (3.83%). The fecundity
{cgeflaying) was maximum on DCH-177
(360& 103 )for both the cropr and the minimum was
observed on local red{322.67) during the first erop
and 48-1 (69} in second crop. Table 3. The hatching
ol the eges could not take place after the second
crop as the temperature decreases with fall of winter.
Thus, from the results it is known that the lirst
crop rearing (August to October,2002) showed
better result than the second crop rearing (October
o December 2002), Also it was observed that the
local variety (local red) was found more suitable
for feeding and more productive than other varieties,
The cocoons and egas stored under relrigerator for
different days revealed that cocoon could be stored
for moth without affecting the adult emergence.

Determination of foliar constituents of Castor
arieties

The data on ash content (40 present in the leaves
of castor varieties revealed that in general younger
the plant, the higher was the ash present in leat.
Thereafler it declined gradually until 120 DAS but
increased a bit coinciding with maturity of the crop
at 135 DAS. The highest percentage of ash content
wits recorded with DCH-177 during all the periods
of ohservations which varied from 7.50 {120 DAS)
to 10L68 % (45 DAS) (Table 6). Almost similar
pattern was recorded with crude protein. The highest
crude protein was recorded with DCH-177
(25.73%) followed by Local red (24.15%). Local
green (23.03%) and 48-1 (23.28%). The TN
was recorded with DCH-32 {22.23%) followed by
Jyotli (22.73%), As regards to leaf moisture, DCH-
177 recorded the highest (83.85% ) closely followed
by 48-1 (83.17%). The minimum leal moisture was
recorded with local green (80.02%) followed by
DCH-32 (80.68%), local red (81.38%) and Jyoti
(%2,46%). The mean leaf vield was maximum with
DCH-177 (4,44 vha) followed by Local red (3.63
tha), Jyoti (3.73 tha), 48-1 (3.35 v/ha), Local green
(3.49 t/ha) and DCH-32 (2.60 tha).
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On Farm Adoptive Research

Evaluation of castor variefies for leaf yield

Four promising varieties viz., Local red (non
powdery), DCH-177, Local green and 48-1 were
grown under foot hill condition (rainfed) in
experimental fields adopting two different practices
i.e. improved and furmer’s practices. Al Langol, all
the four varieties were sown and evaluated for their
leaf yield in two season (kharil and rabi) while in
Game village only two varieties namely Local red
and DOH-177 were taken for evaluation during
kharif season.

Location 1: Langol

Plant height (em): Kharil season is observed to be
mare Favaurable than Rabi season with regard 1o
height of the castor plant. Local red (164.20 em}
follewed by Local green (132,00 cm) under
improved practice (1P) recorded the highest in
Kharif and Local red (13480 cm) followed by
DCH-177 {13220 ¢m) in Rabi. For all the varieties
improved practice gives better plant height than
farmers’ practice.
Number of leaves/plant: There is no wide variation
beteeen Lhe two cropping seasons in terms of leaves
number per plant. While it ranges from 7.6 (Local
red) 0 9.2 (48-1) in Rabi, it is between 8.8 (DCH-
773 to 10.2 (48-1) in Kharif under improved
practice. The maximum number of leaves per plant
was observed during the period from 105 DAS 1o
120 DAS and the least i the initial and later stages.
Leaf area (em®): The leal area was maximum
during 105 DAS for all the 4 varicties and declined
gradually thereafter in both Kharif and Rabi
seasons, Among the four varieties Local green
{9763.52 cm™) exhibit the largest leaf area followed
by 48-1 variety (7292.57 cm?) under improved
prictice, The greatest area variation between the
two practices was also ohserved in these two
varieties. Leal area in Kharil scason was observed
to be almost the double of leaf area in Rabi season.
Leaf area Index (LAT): Local green with .51 LAI
followed by 48-1 with 0.66 LAI recorded the
maximum leaf area index in Kharit under improved
practice, while Local green {0.56) followed by
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Loeal red (0.48) recorded the maximum LATin Rabi
season under improved practice. DCH-177 variety
exhibits the least LAT in both the seasons, (0.41 in
Rabi & 0.58 in Kharif).

Leaf yield {g/plant): The fresh leaf yield in both
the seasons (Kharil & Rabi) was recorded highest
with Local green 189.80 gfplant Kharifand 139,80
afplant in Rabi under improved practice, While the
least leal vield was observed with DCH-177 in
Kharit and Local red in Rabi. Here too, scasonal
comparison shows that Kharil scason is more
favourable for leal yield than the Rabi season [or
all the 4 varieties. 1t is also observed that for all the
varieties maximum leal yield occurs when the castor
crap attains 90 DAS to 105 DAS and it declines
from 120 DAS onward.

Leaf yield (kg/ha): The highest leaf yield per
heetare in both the seasons {Kharif and Rabi) was
also observed with Local green under improved
practice (4686.35kg/ha) and farmers’ practice
{3965.37 kgfha) in Kharil, and in Rabi Local green
with 345180 kg/ha under improved practice and
3036.99 kg/ha under farmers” practice (P 1E1s
known from the given data in Table 6 that Kharif
season is more sBuitable for castor leaf production
than the Rabi season for all the four varieties. Local
red with 420734 kyg/ha in Kharif under improved
practice comes second in terms of leaf yield, DCH-
177 under improved practice gives the poorest
performance with just 2513.55 kg/ha in Kharif and
Local red with 2340.70 kgfha in Rabi.

Location 2 : Game yillage

Two promising varieties viz., Local red and
DCH-177 was taken [or evaluation at Game village,
which shows the crop itsell is performed beller
under improved practices than farmer’s practices.
Plant height: Between the two varieties, Local red
recorded 160,20 cm and DCH-177 110.60 cm under
improved practice and they were 148.20 cm und
9720 cm respectively, under Farmers” practice,
Number of leaves/plant: With regard to number
of leaves per plant, both the varicties exhibit similar
resull with their leal number ranging from 8.4 1o
940 in improved practice as well as farmers practice
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although improved practice shows lightly more
number of leaves on an average. Leal area {cm?f
plant). The Local red under farmers’ practice gives
better result than Local red under impreved practice.
Local red leaf area however is double to that of
DCH-177 in both the practices,

Leaf area index (LAT): There is minintal index
gap between the two varieties in both the practices,
the data ranging between .51 and 0.60 under
improved practice. and 0.54 and 0.5% under farmers
practice.

Leaf vield (g/plant): [n terms of leaf yicld Table 5.
indicates that Local red yielded about 30% higher
than DCH-177 in bath the practices and result under
improved practice is more impressive than the resull

under farmers’ practice as it 15 the case ol other
parmelers.

Leaf yield (kg/ha): The leaf yield was recorded
higher with indigenous varicties than exotic. The
highest yield was recorded aw 105 DAS in hoth
varielies as well as practices, Local red produced
{5061.65 and 4320.92) and DCH-177 (407410 and
3703 .65). The overall average leafl yield of Local
red was 3718.46 and 3232.57 and DCH-177 was
recorded 10 2380.24 and 2153.05 kgfha under
improved and farmer’s practices.

Thus, from the above discussion it may be stated
that Kharif season is more favourable for castor leaf
production than Rabi season. Also. improved
practice is found o be more productive than the
farmers’ practice in terms ol all the plant parameters
{Table 801}

“Pable 80 : Cost of cultivation of castor per hectare and Eri cocoon production

(A)  Improved Practices (IP)

I Land preparation
2. Fertilizer application (NPE @ 60:40:20 kefha)
3. Seed cost (5 kg/ha) @ Rs; 150/kg.

4, Sowing cost {15 man days @ Rs. 60/-)

5, First Interculiural aperation (20 man davs @ Rs, 60/

6. Second Intercultural operation (30 man davs @ Rs. 61

20 man days @ Rs, 60f-).

{By  Farmer’s practices (FP).

{Cost of improved practices - fertilizer application + terminal bud nipping.

(C)  Worm rearing & cocoon production (70 man days @ Rs. 60/

-

s 1,200,000

ol

5, 1.400.00
Rs. 75000
. S00.00
ks, 1, 800,00
s, LS00

-

Leafl harvesting including nipping of terminal buds (40 +

Rs. 3,600.00
Rs.11,538.00

Rs. 8,850.00

Ks. 4,200.00

(D) Total expenditure including cost of castor cultivation and worm rearing.

1. Improved practices @ (Ks.11,538 + 420000

2. Farmer’s practice  : (Rs. 8,850 + 4200}

Rs.15,738.00
Rs.13,050.00

Urea = @ Rs. 5.40/kg, Murate of Potash = @ Rs. 6.2(0kg, S5P - @ Rs. 5.5l0ka,
DAP- @ Rs. W8k,

£ R 2

PDF Creator - PDF4Free v2.0 http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

6]

FARM TOOLS AND
MACHINERY

Anthropometric Database of Agricultural
Workers of Meghalaya

RK.P. Singh, K.N. Agrawal & K.K. Satapathy

Seventy two different body dimensions related
to Tarm machinery design has been collected for
378 subjects i.e. 272 female and 306 male
agricultural workers from Ri-Bhoi, Bast Khasi Hills,
Jaintia Hills, West Khasi Hills and West Garo Hills
district of Meghalaya o develop anthropomeltric
data base. Study was also conducted 1o assess the
drudgery perceived, gender involvement and time
spent n various farm activities for cultivation of
paddy, maize, ginger and potato crops in Meghalaya
state, The ergonomical evaluation of the selected
traditional and improved Farm tools and machinery
was also done.

Fig. 28 Assessment of Ergonomical
Traditional Tools

Problems of

Plastics in Manufacturing of Agriculiural
Implements f

KN, Agrawal & 5. V. Ghadge

The transportation of implements on hills
becomes a major problem since mostly implements
are carried manually on slopes up 1o the field. Due
lo this weight of implement becomes very

e ()5
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important. As il has been a proven Tact that
maximum aceeptable work load (MAWL) decreases
non-linearly with the increase in ground slope. The
use of plastics for manulacturing of various
implements/machinery parts without affecting its
working efficiency and strength as an alternative
o conventional metals has been started under the
AICRP Project on APA at this centre, The various
parts of some of the popular toels and implements
such as ouler cover of maize sheller, metering
mechanisms of seed drill. fenders, pedal ete in pedal
paddy thresher have been identified o be replaced
with their plastic alternates. The replacement of
outer cover of tubular maize sheller reduces its
weight by 50.5% and 35.3 % reduction in workload
on the agriculiural workers. Experiments carried out
on male and female agricultural workers of
Meghalaya suggests about 17 and 2.5 per cent
reduction in HR and OCR of the subjects during
the maize shelling Lask by using plastic maize sheller
over the conventional metallic maize sheller.
However, the cost of the maize sheller noticed an
increase of 12.3 % over the conventional maize
sheller,

=L

Tig 29 Modified Maize Sheller with Plastie Outer Cover

Computer Aided Manufacturing of Improved
tools and Machinery

R.ELP. Singh

Dies and fixwures for the fabrication of wheel
hamd hoe, wheel hand hoe seed drill, octagonal
maize sheller, tubular maize sheller and groundnut
decorticator were developed and characterization
for requirement of raw material, standard

Ladfrgigd nl\'|'||J."r|' A 2

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

components and productien processes of nine
improved implements namely motorized wireloop
paddy thresher, pedal paddy thresher, groundnut
decorticator, wheel hand hoe, wheel hand hoe seed
drill, hand winnower (Fig 23, tubular maize sheller,
octagonal maize sheller, and fruil harvesters were
completed. Production manual for the baich
production ol nine prototypes namely Tubular
Maize Sheller, Octagonal Maize Sheller, Fruit
Harvesters, Wheel Hand Hoe, Groundnaut
Decorticalor, Hand Winnower, Pedal Paddy
Thresher, Motorized Wircloop Paddy Thresher and
Wheel Hand Hoe Seed Drill have been brought out.

Training of Local Artisans and Prololype
Multiplication of Farm Implements

R.K.P. Singh

Two short-duration and six long duration
training programme on Manofacturing and Use of
Improved Agricultural Implements were organized
for the artisans, blacksmiths and small scale
manufacturer of Assam, Manipur, Meghalaya,
Nagaland, Sikkim and Tripura states in which 133
manufacturers and state government technicians
were imparted training about fabrication of
improved tools and implements like maize sheller,
hand fork, garden rake, grass slashers, and wheel
hand hoe, ete. Fabrication of 20 numbers Motorized
Wireloop Paddy Thresher, 100 numbers of Manual
Fruit Harvesters, 230 numbers of PAU Wheel Hoe
Seed Drill, 255 numbers of PAU Wheel Hand Hoe,
2000 numbers of Maize Shellers, 50 numbers of
Groundnut Decorticator, 100 numbers of Pedal

Paddy Thresher and 05 numbers of Hand Winnower
were completed.

Commercialization of Farm Tools

C.8. Sahay, KN, Agrawal,
& K.K. Satapathy

A total of 39 different types of improved tools
and equipments were produced and sold 1o various
agencies and farmers of the region. Different state
departments, universilies, and research stations have
shown keen interest and happened 1o be the major
buyers of these implements. Apart from these, four
to five local manufacturers are identified and
encouraged to fabricate these implements and its
components. Initially the scheme was started with
twenty seven identified prototypes for
multiplication and supply, Based upon the demand
received from the various agencies, the number of
items was raised to thirty nine during this year
considering other on-farm requirements,

Prototype Feasibility Testing and Front Line
Demonstration

KN, Agrawal & RICP. Singh

Two prototypes were taken for feasibility studies
to evaluate its adoption while 3 implements and few
horticultural tools were taken for front line
demonstration to farmers” field, The feasibility
studies were conducted both at research farm aned
farmers field. The area covered and feed back
received from such studies are shown in Table 81.

el =

Fig.30 Training of Artisans in Implements Man

Py

ufacturing

Arnaed Regore 20002 - 2003
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Table 81 : Arca covered and feed hack from feasibility studies and front line demonstration of
farm tools and equipments

5L Equipment AreaNo. of Farmer’s Feed Back/Remark

No. Demonstrations

. UT Puddler .45 ha = Good in working in valley land Ticlds. Can be taken
Tor front line demonstration at farmer's field,

2. Self Propelled Paddy Transplanter 0. 10 ha #  Needs improvements before taking to farmer’s field,

Front Line Demansiration

. Vertical Conveyor Reaper (L35 ha # Nery high working efficiency compared o manual
harvesting
#  Difficult 10 be taken in smaller terraces and wet fields.
2. Tree Prunner & 1 Can be Propagated among farmers having archards
It reduces the risk of climbing on trees
Cost has to be reduced
3. Horticultural Tools 12 3 MNeeds more demonstration
Reduces the drudgery of aperations of weeding ete
4. Motorized Wireloop thresher 50h ; Good ac work needs large scale demonstration,
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Fig.31 Manufacturing Drawing of Hand Winnower {Assembled)
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AGRICULTURAL
STRUCTURES & POST
HARVEST TECHNOLOGY

Low Cost Poly House for Terraced Beds in hills

KN, Agrawal, R.K. Singh & K.K. Satapathy

Alow cost poly house for bench terrace has been
promoted by Agricultural Engineering division. The
total covered area of the constructed green house is
161.8 m’ covering three bench terraces at a vertical
interval of 1.2 m. The structure has been made with
the help of bamboo and covering is done using 200
micron UV film. The basic structure was made by
using the net of split bamboos with a grid of 9 x
127, The roof of the green house was made in the
form of three hemispheres in such a manner that
height of the roof from ground remains constant
(Fig. ). Each hemisphere is also made with grid of
bamboe split supported on truss made of bamboo,
A drop has been given at each end to compensate
the drop between two successive terraces. The
polythene is supported from both side using bamboo
splits on roof to overcome the pressure generated
by the heavy wind. The costof the poly house was
worked out to be Rs, 133.25/m? of floor arca. The
provision for natural ventilation was provided by
opening the sides of green house through cross
ventilation lo avoid excess increase in temperature
inside poly house, Two openings of the size 1.5 x

‘3 . g 3 o .
*QZ it s

¥ s L oA ]

Fig 32 Low cost green house made for terraced

land at Umiam
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2.0 m were kept for natural ventilation. The
construction of pely house on the terrace lead to
incredse in cultivable area by 19 % in form ol risers
which can be utilized for forage grass or creeper
vegetables, The crops grown and their performance
and cost benetit are given in Table 82 .

Traditional Post Harvest Technologies in NEH
Region

R.K.P. Singh & K.N. Agrawal

Documentation of traditienal method of post
harvest technology and food processing techniques
in Meghalaya, Nagaland, Manipur, Mizoram and
Sikkim states has been done. The indigenous
methods of processing of food grains as | rice,
maize, soy bean ete; horticultural produce like
turmeric and ginger; animal products such as fishes,
pork ete. were surveyed. IU was Tound that almost
in all the state of NEH region, majority of the
indigenous products is prepared from rice followed
by maize, soybean etc.

Popularization of Post Harvest Technologies
among rural youth

Under NATP project on Household Food and
Nutritional Security for Tribal Bachward and Hill
Areas various training programmes have been
conducted ( Table 83) and altogether 2634 persons
were trained.

x oy Y
Fig 33 : Training provided to woman in
preparation of Soy products
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Table 82 : Crops grown in low cost green house and their henefits

5L Crop Maonth of Planting  Area Under  Input Cost  Yield  Markei Rate  Benefit
Mo, crop {m2) [Tes.} (Kgl (Rs./kg) (HRs.)
Al Crop on Beds
I Capsicom May 32351 18 26 324 631
2 Tormala April 32.31 2300 24 200~ 250
i Brinjal May 350 210 35 10 398
1 French Bean Tune( 1* week) 19,38 85 2 16# 17
i Cabhage luly 62,70 78 63 124 478
. Cauliflower August 32.31 B0 22 12¢- 184
Tl Pea Descember 32.31 1005 23 16d- 263
4. French Bean Tanuary 35.0 a0 25 G- 320
4. Tomato March 62.70 1135 35 1G- 445
B. Crop on Risers
10, Bitter Gourl Tune 116 12 2.2 2~ 172
11. Bottle Gourd June 20,23 a5 35 - 525
2. Cucumber July 116 25 2 200 205
13, Bilter Gourd Movember L0 16 L} 4.6 20~ 2
14 Cruacumber Felruary 3031 24 26 124- RS
Total 433§

followed farming as an occupation (4996%), had
more than 5 members in their families (72.48%),

Table 83 : Training programmes organised

5L Training Programme Now of higher income (4983%) and literacy rate (67.34%)
Har. Programmmes over the national average. The dietary patlern was
Argani still traditional. Rice, meat, roots and tubers,
1. Pracessing of sovhean Tor food wses m fermented foods, green lealy vegeltables and fraits
2. Preservation and processing af fruits 20 were consumed every day, Dairy products and
and vegetables pulses did not play a significant part in the everyday
J: Stienafie storagé of food graims - 03 diet. Alcohol, fermented betel nut and whacco were
& Manulactaring of food grains stotage bins uz widely consumed by both men and women.
& :I“"‘“'“'h"‘d PrOdO e At s R 0L i Farming played a significant role in consumption
g of cereals and fruits. Urbanization, higher education

G Howschold praducton of mushrcacs a4

and income significantly influenced the
consumplion of non-traditional foods such as dairy

Nutritional profiles of tribal women in
Meghalaya

DAL Murugker, B.P.S. Yaday & P.1. Pal

Assessments of the existing, food consumption
pattern, and food taboos and special foods
consumed by tribal women.

About LE30 respondents from 325 Tamilies were
selected using stratified random sampling from
thirteen villages in Ri-Bhoi district of Meghalaya
tex study their nutritional profile. Socio-economic
parameters revealed that the majority of tribals those
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products, roots and tubers. The results of the study
therefore indicated that an increase in income and
level of education did nol mean a proportionate
improvement i the quality of food consumed.

Evaluation of the nutritional content of the diet
and assessment of deficiencies (if any) in the diet.

A significant difference (P<0.5) was seen i the
consumption of nutrients between low and high-
income groups in the three physiclogical states
studied. The consumption of protein (g/d) was
higher than the Recommended Dictary Allowance
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(RDAY in both income groups Tor Nen Pregnant
MNon Lactating {MPNL) wornen, in the high-income
group for pregnant women and lower than the RDA
in hath income groups for lactating womern. Energy
{ Keal/d)y and carotene levels (plefd) were lesser than
the RDA in all the groups excepl pregnant women
under the high-income group. The consumption of
calcium (mgfd) was lower than the RDA inall the
groups studied, Adequate amounts of ivon rich foods
{mg/d) above the RIDA was observed only in NPNL
women under the high-income group. However, the
consumption of vitamin C (mg/d) was adequale in
all the groups excepl in lactating women under both
IMEOME Zroups.

Mapping of unconventional foods and assessing
their nutritional quality

Using rapid rural appraisal technique, the plant
foods and cooked foods were identified. The plant
foods were then botanically identified at the
MNational Bureau of Plant Genetic Resources
(NBPGR), Shillong. They were also pholographed
for their documentation. A total of 71 raw, cooked
and fermented loods were identified. The proximate
principles like dry matter, protein, fal, ash, fibre
and minerals like caleium and phosphorus were
estimated,

FEED AND FODDER

MEGHALAYA

Fodder Production
J.J. Gupta

Broom (Thysanolaena maxima) : The broom
nursery wiis developed 3 vears back in 200m? area
with a total of 140 plants. The nursery was Turther
increased 3 years back in additional 200m? arca
adjacent 10 old one with 140 plants. The data of
fodder, flowers and sticks were recorded and
presented in Table 84, The fodder obtained from
1h area of 3 year old plants is sufficient to meet dry
matter requirement of one cattle unit, However, dry
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matter requirements of 2 cattle units can be fullilled
from Ih area of 5 years old plants. In addition to
this, dry broom sticks (9.11 — 13.77 /h) were
obtained for fuel use and flowers (1.56 — 2.36 t/h)
as a subsidiary source of income,

Table 84. Fodder and Mower yicld from broom

Particulirs 3 Years S Years
Ol Plants Old Plants
Eodder Yield fram Leaf (Lbh)
Fresh T0x091 b odl=3 5%
Doy 2864023 G 18] A3
ey Sticks Yield fh) RN ER R 13.77+2.87
Dy Flower Yield {17) 1.56 236

Soybean (Glyeine max Merr.): The soybean
(MAUS-98-2) seed @ 40 Kg/h was sown in 100m*
area afler enriching the soil with lime (0,50 /h) and
EYM (10 t/h) 30 days in advance. The fodder vield
alter 75 days in first cut was obtained 28 12+0.62
Vhwith 16.58% dry matter. The second cut of fodder
was taken after 30 days gap of first cul and yield
recorded 16502150 t/h with 21.19% dry matter,
The sovbean fodder has good palatability in rabbits
and contain high amount of protein 18-19% on dry
matter basis thal could be good for livestock
feeding.

Rice Bean (Vigna umbellata) : Eighteen
genolypes of rice bean were procured [rom Plant
Breeding Division, ICAR Reseurch Complex for
NEH Region, Umiam and sown in 36 plots having
6m? area each alter enriching the soil with lime (.50
t/hy and FYM (10 ¢/h) 30 days in advance to study
the fodder production. The seed was sown @
17.80+0.51 Kg/h with the distance of 30 cm row 1o
row and 15 cm plant 1o plant. The fodder yield was
recorded after 85 days of sowing. The fodder quality
was also assessed. Total nine genotypes (EC-18135;
RCRB-1-3; BRS-1-2; RBS-110: EC-2074; PRR-
9301 RCRB-6-10: EC-1667 and BD-139-1) were
found good in terms of fodder and nutrient yields
(Table 85 ).

110
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Table 83 : Fodder and nutrient vields from
different genotypes of rice bean

Genolypes Fuackler Iy Prateins  Fibre Minerals
Yield Todder  Yicld Yield Yield
{th) Yield it (th) [whi
sl

[0-1E60H 1667 048 Lk (h26
RCRE-1-5 1833 1144 1,51 (2
EC-18155* (L5E 128 0.3
RS2 (SR 1.3 AL
BRS-2 AT 1 .23
RRL-6 033 LG 017
RECRB-1-3 0,50 113 055
PRE-A402 1 Lo | .53 014
Cx M 12r-2 1167 050 070 (L]
BRE-1-2% 2500 064 e 0.33
RS 1 2583 437 064 1,50 .11
BC-2074% 28.33 502 0,7 1.59 4
PRE-G301* 2583 4.4 063 La? 028
RCRE-G-10F 2167 4.0 66 119 .30
EC-1667* 2322 4411 [HEH] 130 028
Gix-13d-0= 2333 4.13 (66 1.13

RBL-5Z 14.17 2.0 a4 (L86 021
EC-[12077 [ 1.5 036 077 022
A,k SE H)22=129 34720023 0532000 1 06e00? 0.2820.02

* Genolypes rearer o averiee values nd shows good performnmee

The contribution of non-seluble fibre, soluble
carbohydrates, proteins and minerals fractions in
total dry mateer vield (3.47 () are 31,46, 15 and 8
percents, respectively with .26 th digestible crude
protein. Thus, data indicated that rice bean fodder
is of excellent guality and dry matter and nutrients
obtained from rice bean fodder of 1h area is
sufficient to meet the nutrient requirements of one
lactating crossbred cow for one year.

TRIPURA

Development of feeds and fodders and their
nutritional revaluation

Chander Dait

Feeds and fodders development

Scarcity of feeds and fodders is the prime
constraint in animal production in the state. Hence,
there is a need to increase the feed resource base,
which can be achieved by cultivating the Todder
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crops, identitying newer feed resources, nutritional
evaluation and by other technologies as well.
Cultivation of fodder crops is more important in
order to improve productivity of ruminant animals.
Therefore, different crops like maize, sorghum,
grasses (napier hybrid, guinea grass, thin napier,
paragrass and broom grass), cowpea, rice bean,
chinese cabbage and oal were grown in order (o
provide green fodder. Horticultural / vegetable
wasles [ agricultural residues were also utilised as
leeds. In addition to 15 types of feeds including
cultivated fodders {leguminous and non-
liguminous) horticultural / vegetable by product /
agricultural residues analysed Tor proximate
principles in the previous year, few more were
analysed for the same, This included leguminous
fodders (Cliteria ternatea and Sesbanio aculeata),
horticulturalf vegetable wasles (tapioca leaves,
jackfruit waste, jackfruil seeds, banana Jeaves and
litchi seeds), agricultural residues (Arhar pod and
groundnut haulms). Agricultural weeds and fodder
trees also play an important role in the nutrition of
the animals. Four types of dicol weeds and 6 species
of fodder tree leaves were subjecied to chemical
analysis (proximate composition and cell wall
constituents) and fn vitre digestibity studies in
addition to 44 species of locally available feeds
subjected to such type of evaluation in the
preceeding years.

A survey work on feeds and feeding
management prevailing in the Stale is under
progress,

Variation in the nutritional characteristics of
some local feed stuffs,

Chander Datt & K. Chattopadhya

Twenty four varieties [ strains of paddy straw,
10 varieties { crosses of maize fodder collected from
plant Breeding Division of the centre and leaves of
T species of bamboo collected from elsewhere were
evaluated Tor their nutritional characteristics.
Proximate Composition : The CP conlent among
different paddy straw cultivars / strains varied from

3.66 10 6.47 per cent while CF content ranged from
26.43 10 33,44 per cent, Among the maize varieties

Asrrinad fepeare 2002 <2003

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

/ crosses the CP level ranged from 7.29 10 9.80 per
cent and the range for CF content was Tound 1o be
from 22.09 1o 28.07. Bamboo leaves of differem
species contained CP ranging [rom 10.09 to 1518
per cent, while the amount of CF varied from 21.81
10 28.76 per cent.

Cell wall constituents :The NDF, ADF,
hemicellulose, cellulose and lignin concentration
range was found to be 64.33 — 79,89, 40.39 - 53.52,
22.03 - 32.57, 28.95 — 40.36 and 4.10 — 5.97 per
cent, respectively among dilTerent types of paddy
straws. The corresponding values for different
maize varieties / crosses were | 53.10 64,53, 30.23
~38.75, 1749 - 2591, 22.29 - 33.69 and 2.92 -
4.73 per cenl. Among the bamboo species, the
respective values were @ 69.69 — 74.54, 39.20 —
46.59,27.23-33.24,28.73 - 3523 and 4.22 - 6.86
per cent,

In vitro digestibility: [n virro drymatier digestibility
(IWDMDY) ranged from 37.85 to 54.78 per cent in
case of paddy straw, 56.83 10 65.87 per cenl in casc
of green maize and from 34.98 (o 43.45 per cenl
for different species of bamboo leaves. List of the
local feed resources and their chemical composition
is given in Table 86 and 87,

Table 86 : List of the local feed resources
evaluated for their lorage quality.

Types of feed Warieties [ strains { species

1, Puddy strane
in= 24}

TRC-H7-251, C-10, RCM-%, Ngoba RCPL-
1-84-4, RCPL-1-2-30, , RCPL-1-151-131,
ROCPL -1-179-30, SPR-250 90-30-1-2-4,
SDR-ER090-20- 12-4, Pyznm white, RCM-
10, RCM- 11, TRC-02-2, REM- 12, NDR-AT,
NIDRE-359, SPL-BS048- 19-3-1-1, TOX-
3241, TOH-3093 -10:2-3-2, RCPL -1-3-1-
230, Pyzum Bed, Binni and Kali Khasa.

2. Maize Green
in= L0

Maveen, Tom Black, Thum Black  Naveen,
T Yellow, Jhum Red, Thiem Red «
Maveen, Prakash x Jhum Resl, Prakash,
Prakush x Jhum Black and Thum Yellow x
MNaveen.

2 Bamboo Leaves :
{n=T)

Heunbusa pllioa, Boaana, Boouian,
I Cacharensis, Dendrocalannes heanilioni,
I, sikkienensin and M Saenbioldys
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Table 87. Chemical composition (per cent on
DM basis) and in vitre digestibility values
{mean 7 ISE) of different types of feed
resources of Tripura.

Type of feed

Parameter Paddy Straw Maize preen  Bamboo leaves
(1= 24) (n=10) =T}

AL Proximate Composition

O BS00 e (L3 BOS1x 042 8359 £ (LG

L8] AT =008 357 =028 1242 = (LG

EE 122 £ 002 - L3+ 0.07 L.3G = .07

CF 2950 & (44 2553+ 055 I53R =078

MFE ATEL055  S5390=066 4404083

Tutal Ash FLAL=0.08 L0692 042 1o.41= 066

B. As per Yan Socstmethod of fibre analysis

Cell Conteats 2743 £ 100 4090« 100 36.90.+0.58
NIOE T25Te 1000 5001 =109 7301x0.58
ADFE 46,34 £ 072 4141 =1 1.51

Hemiceliulose 26,30 = 0,55 Il 12

Cellulose 43400 (.65 3205+ 009
Lignin 3.23 0 (00 5.59=0.43

. I wise digestibilily (Per cent)

RS BLS )
TVOMI

4500 110 LT 107
47.63 & LOE 6249+ 1.09

39,00 £ 108
41600 1,18

Status of essential minerals in the feed stoffs of
Tripura.
Chander Datt

Mineral elements play a variety of roles in
animal bady, the deficiency, excess or imbalances
of which is likely to cause a range of disturbances.
The local feedstulfs are the main sources of minerals
far animals. Hence, these were analysed For their
mineral contents in order Lo determine their status
in terms of macro {Ca and P) and micro {Fe, Cu, Zn
and Mn) elements, These feeds included cultivated
fodders {non-leguminous ; maize, oat, sorghum,
napier hybrid, guinea grass, thin napier, paragrass
and broom grass; leguminous; cowpes, rice bean,
Clitoria and Sesbania aculeaia), horticultural /
vegetable by-products (leaves of cabbage, sweel
potato, radish, tapioca and banana; jacklTuil waste,
seeds of jackfroit and litchi and tapioca meal) and
agricultural residues (paddy straw, GN haulms and
arhar pods),
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The other feed resources analysed for essential & P ratio was the widest (7.71 : 1) for fodder tree
minerals clements were agricultural weeds {grassy  species as compured to other feed stuffs.
weeds : n=13, dicot weeds : n=21) and Todder lree
leaves (n=20) as presented in Table 88 | The data  Tannin content in tree leaves
on their mineral composition have been presented The tannin content in 20 different species of
in Table 89. In general, cultivated leguminious  fodder tree leaves ranged from 0,85 to 8,11 per cent
fodders contained more of Ca, Fe, Cuand Mn. Ca on DM basis.

Tuble 88 :  List of local fodder sources analysed for their mineral contents.

Girass species Non-grass species Fodder trees
1. Panlcum sp, L. Mimase podico | Artacarpus hecerophylies
2. Imperara evlindervica 2. A Spi 2 Erythring indica
A Digitaria sp, 30 Enbryve Tuctians 3
4 Commelna bevnphalensis A Adieranshera seveilfy 4. Fevcacna leneoce,
5. Paspatwm netatin 3. Acalwhe indica 5000 Gimeling arborea
O Cvnerdon dacivlon & Ohadis Corndeulata G Alfizzic lebbeck
i e T Lenear aspera T Bambusa sp,
& Dacryloctiniun aegvoium 8, Phvalis minimao 8. Glirieidia sp.
9, Seraria plavea 9 Phellamihins rivuei 9. Grewia sp,
10, Echinochlen colonum 1, Cewnrella asintica 10, Muoringa ofelfera
1. Lepioctlan filiformis I Pormilaca oleraces L Acacia auriculiforis
120 Cyperas sp. 12, Mikania seandens 12, Zizypheer sp.
13 Sachilarum munjo 13, Chenopodium album 300 Morws sp.
14, Fogrrahovia duffusa 14, Fiews relipione
13, Amaranthus {1 13, Bawhinia variegate
16, Fuphorbia hivia 16, Cassia simea
17, Civandropais sp. 17, Dalbergia xisyoo
18, Sodanu torvim I8, Samanee sgeion
19, Corchorne acicangaelis 19, Bamibax ceila
200 Latuea sativa 20 Shorea robusta

ichiienmin crassipes
Table 89 : List of cultivated fodders, horticulture / veg. by-products and agricultural residues analysed
for their mineral content.

Catagory of feed Name

a. Cultivated fodders

L. Mon-leguminons Maize, oal, surghum, napier hybrid, guines grass.thin napier, para grass, broom Brass,
I Leguminous ‘Cowpea, rice hean, Clitoria, Sesbania acmleata,
b Hort, { veg. by-products Leaves ol cabbage, sweet potato, radish, tapiocs and banana, jackfruil waste, tapioes

meal, seeds of jackfreit and litchi.

¢ Agricultural residoes Paddy straw, grovndnut haalims, arhar pods,
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Table 90 : Productive and reproductive

performance of dairy animals
DAIRY FARMING
Parameters Mean = 51
.
MEGHALAYA
Lactation yield {Liwe) 287123 = 40164 {6}
Lactation length (Dravs) 330521400 16
Performance of crosshred cows and calves in Dry period [Days) G5.33210.42 (6)
=g Highest lactation yield (Litreactation) AR5
farm condition Highest Peak yield {Litre/day} Cow no. 10 213
B.P.S. Yadav Birth weight of calves (Ke)
Female 2625225 (1)
The productive and reproductive performance Male 352015 (4]
e piecs e et 2 = Gestation lengih {Days) 27347101 (6)
of Holstein —Friestan and Jersey crossbred cows Calving interval {Duys) 411001126 (6)
were studied in small herds of dairy farm. The cows Girowth rate in calves (g/d) VA2 GeA T2

were offered concentrate feed comprising of maize,
wheat bran & mustard oil cake fortified with mineral
mixturc and common saltand green grasses inrainy  Epidemiological studies on caitle parasites
season and paddy straw during winter scason as
roughage feed. The average productive and

reproductive performances of cows and input/output Faecal samples of 326 cattle were collected from
of farming du“”_g the year are Plrcselm':_d in Table  \rious Government furms of Meghalaya. Out of
90 & 91 respectively. The 9“"5'[133 1nldlcated '}hat these, 133 (41.41 per cent) were found to be positive
dairy farming seems to be sustainable in NE Hills. g0 yarious parasites.

Figure m parentieses indicated numbers of animals on observation

S. Bandyopadhyay & P. Devi

Fig. 34 Place wise incidence of Gastrointestinal parasites in Cattle
during the vear 2003-2004

T e e e et i S B Awnaal Repors 2002 - 2003
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From Figure | it has been observed that the per
cent of positive animals (cattle) are more in
Kyrdembkulai ( 18.947%) and Jowai (17.241%) than
the Upper Shillong (12.40%:). This might be due o
lecation of Upper Shillong  farm at a higher
elevation than the other two farms, Tt might also be
due o better care and maintainance of hygiene in
Upper Shillong farm.

Seroprevalence of parasitic infection in cattle
through ELISA

5. Bandyopadhyay & P. Devi

Serum samples from catile were collected from
different areas of Meghalaya. The antigens were
partially purificd using chromatographic lechniques
through FPLC system (Fig 35).

Table 91 : Input /output statement and revenue receipt of dairy farming

Period

Herd  Strength
Initial

Fimal

Details of input / output items
INPUTS:

Feed {Concentrate)

Paddy straw

Yety, Med. Semen & LI,

Fire wood & buckets, utensil rope and
other Miscellaneons

Labour charge

OUTPUT
Sale of product

Milk (@ Es_LOS per i)
Sale of Pancer
Sale of male calf 6 Nos,

Cow dung {16 trucks)@ Rs. | 500/ Truck

Product obtained in kinds

Heifers 3 nos. converted into cows
@Rs. 15,0004 cach :

200, of male calves @ Rs, 2,000/- each
Zno. of female calf @@ Rs, 56,0004 each

From 01.0L2H2Z (o 31.12.2002

No., of cows 7
Mo, of male calves 4
No. of female calves | 4
Total I3
Mo, of cows 10
Mo, of heifers 2
No. of male calves 2
No. of female calves 2
Total 1a
Expenditure
Amount (Rupees) { % Distribution)
Rs. 2,34,897.00 6180
Rs.  35.845.00 9.43
Rs. 3,275.00 .86
Es. 14.800.00 390
Rs, 91,250.00 24.01
Total Rs. 3,80,067.00 1}

Money receipt
Amount in Ks.
Rs. 2,93,500.00
Rz 2560000
Rs 9,800.00
Rs, 2400000

s, 1,05,000.00
Rs.  4.000.00
Es.  10.000.00

Total Rs. 4,48,860.00

(% Dstribution)
0558

057

2,18

535

26.25

Ly

Revenue deposited to office Rs. 3,29.860.00 {Rupecs three lakh twenty-nine thousand eight hundred sixty) anly,

Armpeief Rephord 202 - 2003
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Fig. 35 Seroprevalence of gastrointestinal Parasitic infection through indirect ELISA

TRIPURA

Management of Cattle
Chander Datt & S.K. Ghosh

Twenty crosshreed cattle comprising of different
age groups were maintained at the livestock farm.
During the rainy season, when availability of green
fodder was sufficient, the animals were allowed to
graze for 6-7 hours a day. Concentrate mixture and
cultivated green fodders (leguminous and non-
leguminous) were also supplemented in order to
meet the nutrient requirement. November to April
being the scarcity period in terms of availability of
areen fodders, the animals were mostly stall-fed.
The ration supplied during this period was mainly
pacldy straw supplemented with concentrate mixtura
and green fodders including cultivated fodders
{maize, cowpea, chinese cabbage) and tree leaves.

Due care was taken for the good health of the
animals. The animals were vaccinated against FMD
HS and BQ. Regular deworming schedule was
followed for the prevention of endoparasitic
infestation. Tick infestation was controlled using
Butox® {deltamethrion) during the months of
March — April and July — Seplember.

The average gestation period was 276 days. Out
of 5 calvings obtained, one was the rare case of
twin birth. A cow aged about 13 years gave birth to
two females calves. The surprising fact was that
the second calf was born aboul 80 hours after the
birth of first calf. Firstly, twinning in cattle is a rare
phenomenon. Secondly, even if it happens the time
gap between two births 1s few hours rather than such
a long one. The calf born second was slightly
heavier as compared to first one (16.0 vs 15.5 kg).
Yet another interesting point is that the said cow
herself was horn as twin and has given birth to twin
calves once earlier also.

e 116 Arual Rupore 2062 -200%
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IMAL SCIENCES

P1G
MEGHALAYA

Genetic improvement of selected indigenous pig
by crossing with Hlampshire.

Anubrata Das, 8. Naskar,
G. Kadirvel & 5.K. Das

Reproductive Performance of crossbred pig:

Various reproductive parameters of two
crossbreds (Khasi Local x Hampshire) with 50 %
{CB-5080) and 75 % (CB-75%) exotic Hampshire
inheritance level were studied and compared. Result
presented in table 92 indicates the higher age at
puberty: conception, first furrowing and less inter-
furrowing interval in CB-73% than CB-50%. But
the difference was not statistically significant
(P=0.05).

Table 92 : Comparative Reproductive
Characters of Two Crosshred { Mean = 5.E)

Sl Reproductive characters CB-50% CB-75%

20038+ 2586 270,60 £21.19

I Average age at Puberly

[chays) (25) (15]

2 Averngeage at 30585+ 26.92  FER.00 = 3141
Comceptivn (days) {250 {13}

3 Average age at first 4242522505 442,166 £ 5152
farrowing |davs) {25} (15}

4 Av Inter- Farrowing 21540+ 1642 20842 £ 18.74
intervils (days) (25) (5]

Whereas, all the litter traits of these two
crossbred were compared on the basis of first parity
information. Result (Table 93) indicaled thal
average litter size (LSB), litter welight (LWB) and
individual litter weight at birth (ILWB), litter size
at weaning LSW) and weaning percentage (WE)
was higher in CB-75% but the difference was not
significant, But other characters like individual
weight at weaning (ILWW) and litter weight al
weaning (LYWW) was significantly (P=0.03) higher
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in CB-75% than CB-50%. These may be due to
better milk production and good mothering ability
of CB-75%.

Table 93 : Comparison of different first parity
reproductive parameters, (Mean + 5.K)

Sl Parameters CB-50% CR-T5%

1 Aw Liter size at hirth 606 = (.42 .53 20,69
[LSB) (17} (153

2 Aw, Liter weight at birth - 5472 =044 57200« 098
kgl (LWE} (17} {13]

3 Aw Ind. Liver weight at (L3R5 = 0.34 0904 = .16
irth (k) (ILWE)

4 Av Litter size at 5625 = .48 6:33 £ 0.68"
wenning (LSW) (17} {15)

5 Litter weight at weaning 36038 = 3.01° 51610 =i4.487"
(LW (1T} {13]

6 Ind, Litter weight at GANT = Ahdd * B153 & 0ES"
weaning (kg (ILWW)

7 Average weaning G2R2 £ 447 100

percentage {WE)

Different super seripl indicates significant difference (P<0.03)
Number in parenthesis indicates the sumber of furmowing.
Mumber in parenthesis indicates the number of sows ineach breed.

Litter traits of different parities:

Data of different litter parameters of different
parities of CB 30% was recorded, analyzed and
presented in table 94, The average litter size at birth
was increased with the increase in parity. The
highest litter size was found 8.28 + 0,42 in 3™ parity
and decreasing trend was noticed thereafter. Exactly
similar trend was found in litter weight at birth and
individual litter weight at birth. Maximum litter size
at weaning was found at 4% parity and then started
declining. Whereas, highest litter weight at waning
and individual weight at weaning was found in 5%
and 6" parity, respectively. Average weaning
percentage varied precisely from 85 1o 96 per cent

Relationship among different litter traits:
Correlation among difTerent reproductive
characteristics were also calculated and presented
in table-4. Litter size at birth (LSW) was positively
and significantly comrelated with liller weight at
birth (LWB). Same trait is also positively correlated
with individual litter weight at birth {ILWE), litter
size at weaning (LSW) and litler weight al weaning
(LWW) and negatively with individual litter weight

gl Repore 202 20008
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at weaning (ILWW) and weaning percentage (WP).
LWH is pasitively correlated with ILWB, LSW, and
LWW and negatively correlated with ILWW and
WP, respectively. ILWEB has also positive
correlation with LSW, LWW and WP and negative
correlation with ILWW. In case of LSW, it is
positively and significantly (P<(L03) correlated with
LWW but it shows only negalive correlation with
ILW W and positive correlation with WF (Table 95).

All  India Network
Gastrointestinal Parasitism
Epidemiological studies on Pig parasites

Programme on

5. Bandyopadhyay

Faecal samples of 195 pigs were collected from
various Government farms of Meghalaya, Out of
these, 83 (42.56 per cent) were found to be positive
for various parasites (Fig 30).

Table 94 : Production and Reproduction Performance of different parities of CB- 50%.

51 Parsmeters Different Parities

No
| 2 2 4 5 13 {overalll

I Aw Litter Size at Birth ROA+£042 E192042 B28£042 25042 Tobx00% 602095 TI3w072
amn 1N (7 (7 08 o5

2w Litter we at hinth {kg) 54724044 7215 a4 BO7S 044 7452 044 T208 £044 3505 =075 0800 xhOS
i

3 v, Ind, Litter wint hirth (k) 0883 2034 OESI+034 09754034 902 ¢ (134 0057 £040 0916 2050 (8919 2 (L0535

4 Av. Litler size a1 weaning S623 048 GETS£048 6925 £ 048 TA3=048 482056 575066 651058
(17

5 Av. Litter wi at weaning (kg 36,039 + .61 42,6462 361 489462 361 56020 = D44 62615 £ 6935732 ¢ 300 SIL0E] = 4.06
{17

& Ind. Liter wi anweaning (kg) 6,007 + 044 6494 2044 7068 =040 7809 044 63520065 100 £ 1h6d TT61 £ 0054

A, weaming perecnlage 0282447 54008 & 447

Beh.507 + 447 TR « 447 BT £ 447 0583 £4.25

BO15 & 4,50

Table 95 : Correlation among different reproductive characters in crossbred pigs (CB-50 % ).

Sl Paramcters LSE LWRB ILWE  LSW LwWw  [LWW
1 Ay Titter size at birth (LSB) 1060
2 Ay litier welght at birth (kg (LWT) 0807 1.0k
i A Individual litter weight at igth (kg) (1ILWB) 0141 017 1000
4 A litter size at weaning (LSW) 0.661 0584 L1gT  1.0en
5 A liller weight an weaning (k) (LWW) (412 (.352 07 729 1000
fi A, individual litier weight at weaning (kgh (ILWW) 20269 0266 0069 0135 0470 L.0o00
7 Av, weaning percentage (W) L1850 0R4 (HDAS 05360 05100 (h025
118 Annieal Repore 20002 20602
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Nusnbsae Examined Numbsr Positive Farcant Poaltive

Fig.36 Place wise incidence of Gastrointestinal Parasites of Pig in Meghalaya during the year 2002-2003
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Fig. 37 Mean Egg per Gram (EPG) recorded from Jowai Govt. Pig Farm year 2002-2003

From Figure 36, it was observed that the parasitic  This is due to the better managemental practices
infection in pig from Jowai farm (58.779%) is higher  obsserved in Kyrdemkulai farm.
than the farm located in Kyrdembkulai { 31.65%).

B -~ S e e 119 Adbiveiial Bt 2002 - 2000
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Fig. 38 Mean EPG recorded from Kyrdemkulai Govt. Pig Farm during the year 2002-2003

From fig 37 and 38, it has been observed that
the EPG level is higher in pig during the period of
July to September and in some cases even during
the period of Oct. to December. This is due to the
congenial environmental factors (Humidity and
temperature) prevails during June to September Tor
development of parasitic egg in the environment

Nutritional evaluation of Job’s tears grain as
energy feed supplement for pig ration

J.J. Gupta, B.P.8. Yadav & 5. Doley

An experiment for evaluation of feeding
value of job’s tears grain as encrgy feed supplement
was conducted for 42 days duration on twelve
crossbred (Hampshire x Local) female pigs of 170
days age having average body weight 39+0.67 Kg.
The test diel was prepared by incorporating ground
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corticated Job's tears grain (CITG) at 60% level to
replace maize 40% and rice polish 20% as in control
conventional diet. The average growth rate (g/d)
and FCR values in pigs were recorded 458+16.05
and 4,040,004 respectively, on control diet, the
corresponding values were 37044.63 and 4.95+0.08
on test diet and it differed significantly (P<0.01)
The digestibility coefficients o DM (69 8640.22)
and phosphorus (52.29+1.15) were significantly
{(P<0.03) higher on control diet than test diet. In
contrary o this, higher digestibility of protein
(75.3020.99) was obtained in pigs fed test diet.
However, fibre and calcium digestibilily did not
differ significantly. It can be concluded that growth
performance and nutrient digestibility in finisher
pigs fed CITG at 60% level are within acceplable
range, Thus, Job's tears grain can be used as energy
feed supplement in place of maize.

Avrrehad Ragroer 2002 - 20008
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TRIPU

A

Induction of farrowing in crosshred pigs
S.K.Ghosh

Eight numbers of Hampshire x Local erossbred
sows were injected with 3 ml Iiren® (0,750 mg
Tiaprost) at 48 h before the expected farrowing to
induce it. The parameters like duration of second
stage of labour, time of farrowing, number of live
and dead piglets and weight of the piglets were
studied and compared to normal farrowing,
Induction of farrowing proved to be useful and
economical because the farrowing took place during
the day time only. Whereas most of the farrowing
took place during the night time in the non-induced
control group. The interval between the Iliren
injection and farrowing was 28.95+2.27 h. The
mean duration of second stage of farrowing was
2.97£0.26 h. Incidence of stillbirth was less in
induced group (7.89 %) than in non-induced group
(15%). The mean birth weight was slightly less
{1.03 kg) in induced group than that of the non-
induced group {1.16 kg).

Adaptive trial on crossbred pigs in Tripura.
Chander Datt & 5. K. Ghosh

The crossbred pigs (Hampshire x Local) were
evaluated for their production performance, During
the vear under report 14 farrowings were obiained.
The piglets were injected with Imferon at the age
of 3, 7 and 1[4 days in order to prevent piglet
anaemia. The pigs were fed on standard digts in
order to meel their nutrient requirements. The
production traits have been presented in Table B6.
Regular deworming schedule was followed in order
Lo prevent endoparasitic infestation. Tick infestation
was controlled using Butox (deltamethring at the
concentranon of 2 mi / litre. Vaccination was done
aginst swine fever after the age of 3 months.

These crossbred pigs are gaining wider
acceptance among the local farmers. In order to
popularise this breed, piglets of both the sexes were
sold to the local people. For the same purpose, the
local farmers were provided with the facility of
natural service from the boars of the centre.
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Tableb 96 : Average performance of crosshred
pigs (Hampshire x local) under Tripura climate.

5L Character Average value

Mo,
I, Litter size at birth (Mos) T2
2. Liter sizeai weaning {Mos) 5.4
3. Gestation period (Days) 11 L5
4. Individual wi (ke atwk O {birthy M 117
: F 114
5 Individual wi {kgy at wk & (weaning} i3 | 1118
F 11:53
6. Individual widkgz) arwk 16 M 32.58
F 33.41
T Individual wi fkg) at wk 24 Mo 584
F 4733
8 Individual wt (kg at whk 32 M 6270
F a4z

4. Dressing percent O4-Td

NAGALAND

Improvement of Naga Local pig

C. Rajkhowa & M. Karunakaran

During the year 2002-03 productive and
reproductive parameters of the first and second-
generation indigenous pigs of Nagaland have been
recorded and the values are presented in the table
97 and 98,

Outbreak of infectious microbial diseases in
animals

H.D. Karmakar & C. Rajkhowa

Retrospective survey of infectious disease
outbreaks in Nagaland has been carried out through
collection and analysis of records for all districts.
During last five years (1997-02) there was no
outhreak of rinderpest and sheep/goat pox among
viral diseases and anthrax, tuberculosis, brucellosis,
enterotoxaemia and C.C. PP (Contagious Caprine
Pluro Pneumonia) among bacterial diseases in
animals. Current trend of infectious discase
outbreaks during this period has shown a total of
737 vutbreaks of swine fever, 612 outbreaks of
FMD covering five years each and 1 outbreak of
rabics covering one year, with large number of
animals alfected and casualties due to these

Lrerierof Reprprr 20052 « 23
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Table 97 : Comparative growth performance of indigenous pigs of Nagaland at different ages

Parameters First generation
Muale
No.  Meant5SE Na

Birth weighe thg) S6 (304015 a4
Weight at weaning{kg) 35 4184035 3%
Weight at 90 davs (kg) 35 .00 1125 30
Weight at 120 days (kg) 32 7714028 30

‘eight at 150 days (kg) 31 SR0+034 3l
Weight at 180 days (kg) 30 1207+ 040 26
Weight = [0 months(kg) 23 22.46+].33 21

diseases. In poultry 15 outbreaks of ranikhet disease
were observed covering 3 yvears and 1 outhreak of
fowl pox covering one year. Among bacterial
diseases & outhreaks of hemorrhagic septicemia
covering two years and 2 outhreaks of black quarter
covering one year were recorded with large number
of animals affected and casualties during the
reported period.

Nature and distribution of the infectious discase
outbreaks has shown swine fever with the highest
average number of outhreaks per year (147.4 +
4173, number of animals affected per year
(TO9HE B+37.10) and number of animals died per
vear (1281.2413.538) followed by the values for
FMD, H.5., B.Q. and rabies among livestock
diseases. In poultry ranikhet discase was wilh the
highest average number of out breaks per year
(3+0.94), number of birds affected per year
(25324830 and number of birds died per year
(33+9.13) followed by fowl pox. However,
mortality rate in livestock diseases werg 100% in
rabies, 11.66% in swine fever, 3.23% in H.§., 2.32%
in FMD and 1% in B.Q., while poultry mortalily
rates were 25% in fowl pox and 21.72% in ranikhet
disease. During the reported period outbreaks of
swine fever and FMD were widely spreaded in six
districts each, while H.5. and fowl pox in two
districts cach and BOQ), rabies and fowl pox in one
district each out of  districts in this state.
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Second generation

Female Male IFemale
Mean+51E No.  Mean=5E Mo, Mean+51
(L5534 (002 20 (L5560 + (.02 17 0DAT + (004
4 B4 (123 I8 3925 +0.72 17 3.95 +0.80
(.96 +0.30 1% .45+ 0,29 17 6.90+0.34
D.da4 0,42 12 903 £0.04 B 9384043
11.7640.55 3 9.9 + 1.57 2 1203162
14,363,035 —_ - —_ —
33.86=2.85 —_ — —_ —

Table 98: Comparative study on the reproductive
traits in indigenous pigs of Nagaland

Parameters Parent stock First generation
Nos. MeantSE  Nos, MeantSI
of of
Obser- Ohsers
yation vt

Litter size al 25 8028 32 6. 50040, 24

birth

Lilter size al 20 406E325 27 4.37H044

WEATiNg

Litter weight 25 430032 32 4382028

ut hirth

Litter weight 20 16536108 27 I8 E=116

al weeaning

Ape alpuberty 20 176424543 34 LG5 1+2.72

Ape al first L3 290502058 30 257402158

Fasrowing

Gestation perod 25 11428+ 1.53 39 115 18=0005

Immunostimulation in Farm Anima

H.I}. Karmakar

Preparation of immunestimulator from
Mycobacteriiwon phlei was under progress during the
reported period. M. phled (IVRI-strain) was
cultivated in 2% glycerinated nutrient broth at 37°C
for 15 days. Dilipidation of M. phlei has been
completed for two batches of harvest. For this
purpose moist cell mass of M. plilei was extracted
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in Soxhlet apparatus consecutively with acetone,
ethanol, chloroform and chloroform-methanol
(87:13, ¥/ for 15 hrs each and finally harvested
with ether. The yield of dilipidated dry mass was
24.05% of the moist cell mass of M. phie

MIZORAM

Adoption of pig rearing practices
' N.5. Azad Thakur

Breeding practices

Rearing of crossbred pig is practiced only o a
little extent to Sikkim, followed by Mizoram and
Meghalaya, But heal detection and symptoms
identification are done by majority of the farmers
inall the states. However, the same trend could not
be observed in the case of age at first service, though
the farmers of Arunachal Pradesh (80.00%) and
Nagaland (70.00% ) are quite aware of it, Regarding
ather practices like maintaining male for breeding
purpose, breeding of female piglet in subsequent
heat and treatment of unconceived sow, a good
number of farmers fiom these states are following
these practices. The pooled data of all these practices
show that maintenance of male for breeding purpose
15 guite uncommon. There has been a wide gap in
perception regarding ‘sow Turrowed Lwice in a
year”, ‘average litter size al birth’ and ‘average litter
size ab weaning” This may be due to the fact that
totally non-descript nature of local pigs are reared
in the state for which uniformity in these aspects
are quite unlikely. Moréover, the farmers of these
state are getting very less number of piglets al
furrowing time and the mortality rate between
furrowing and weaning is also quite high. This needs
immediale improvement of management practices
to help farmers getting proper benefit.

Feeding practices

The farmers of the state are quite concerned with
the feeding of the pigs. Though scavenging is
allowed but one definite ration is provided in the
evening by a good number of farmers. Most
interestingly stall-feeding for pigs was a common
one being is practiced by 82 per cent of the farmers.

123
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Sirmilarly, all the farmers under the study provide
additional feed in any time of the day. Regarding
quantity of concentrate, majority of the farmers
(74.00%) provides more than 2 Kg of concentrate.

Healthcare practices

The majority of farmers in this state reat their
sick animals & deworm them periodically, The
healthcare practices in general are traditional in
nature and hardly the pigs were taken to Veterinary
Hospitals for treatment. Data presenis the most
alarming condition in respect of healthcare
practices. It seems that healthcare system is
somewhat uncommon/unattended in the rural arcas
of the state. Deworming is the only healthcare
practice followed by the farmers which is done
through indigenous method only by feeding some
local herbs or leaves of trees.

Housing management

Construction of sheds Tor pigsis a very common
practice in the state followed by 80-92 per cent of
the farmers. Cleaning of pig-shed and construction
of pucca and wooden floor is not that much
common. Water facility is hardly provided. The
housing facility available in the study area is the
construction of a set of barrier of bamboo or local
timbers and it is hardly covered o save the animals
from rain or excessive cold.

Piglel care and other management practices

Farmers take adequate care in deworming and
castration of piglets. But another important aspecl-
removal of naval cord and application of any
antiseptic lotion is almost neglected by them. This
leads to high mortality and morbidity among the
piglets. Weaning is also a neglected practice of the
farmers

Categorization of the tribal farmers according
to their extent of adoption of pig rearing
practices

The data revealed that majority of the tribal
farmers were having low levels of adoption in
respect of all the arcas of breeding (80.00%),
feeding (93.00%), health care (97.50%) and housing
{71.30%). { Table 99 )
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Tahle 99 : Extent of Adoption of Pig Rearing Practices by Tribal

SLMNo, Category Breeding Feeding
N=400 N=400
F r F

L. Low 320 80,00 372

7 Medium 53 [3:25 20

i High 27 673 8

Reasons for following traditional practices
Preference 1o local pigs for pork production has
been the most important Factor in spit of the better
performance in growth of the improved breed.
Reasons to follow the traditional practices 1s
absence of healthcare facilities as indicated by 90.80
percent of the farmers. The other important faclors
are susceptibility to diseases, inadequate transport
facility, lack of knowledge, non-availability of the
suitable breed in the local market, ete. (Table 100 )

Table 100 : Factors responsible for traditional
pig rearing practices N=250

SL. Reasons Fregue- Pergent- Rank

M. ney ape

b, Nonavailability of suitable 192 T80 Wi
breed in local muarkel

2. Costof breed 152 olLE0 X

3. Susceptibility of improved 201 BI040 1H
brecds Lo discases,

4. Mon availubility of feed 156 62,40 X

5. Absence of healthcare 227 B0,50 1L
factlities :

6. Lack of training 167 66,80 WIIT

7. Lack of knowledge ahout 198 720 W
betier management practices

8. Weak communication systein 186 F4.40 SIE

9. Transport 200} R0 1y

10, Taste preterence 243 U720 1

Association between selected socio-economic
variables and management practices (Adoption):

Traditional practices depend mainly on the socio
economic profile of the Tarmers and more the
farmers are exposed, greater is the chance to follow
improved rearing practices. The following table
{Table 101) indicates the association belween
selected socio economic variables and management

Health care Housing

MN=400 N=4010
P E e F r
93.00 390 9750 286 7150
5,00 10 S 162 40,50
200 L} 0.00 48 12040

i

practices [ollowed by the farmers. The 't
indicates a very uncommeon association. Generally
it is believed the more sound is the economic profile
higher is the possibility for the improvement. But
it is observed from the table that hardly any socio-
econnmic variable has exerted influence on
improved rearing practices.

With the traditional pig rearing practices, it may
be stated that improvement in management practices
is very difficult with the existing condition.
However, only livestock possession has significant
and pesitive influence on all the management
aspects. Land holding and annual income have been
found positively and significantly related to housing
which indicates that economic condition and land
possession are coming on the way for better pig-
shed construction (v’ value 0.2757 and 04131
respectively). The pooled correlation value,
however, indicates that except in livestock
possession the other socio economic variables are
negatively significant. This may be due to lack of
interest and will power to 1mprove the existing
condition.

value

Constraints:

Breeding management constraints perceived by
the tribal farmers

It was found that non availability of good boar
was a major limiting factor followed by piglet
mortality (68.00%) and third important constraint
was difficulty in heat detection (60.00%:)
Feeding management constraints perceived by
the tribal farmers

Major constraints under feeding management in
order of severity were high cost of feed (I rank;
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Table 101:  Association between selected socio-cconomic variables and management practices

SL. No.  Variables

Breeding Feeding
1 Age -0.1518 (11245
2 Family size -0.2558 00517
3 Education -n.2227 0.0447
4, Land holding (L3125 0.1960
i Livesiock possession 0.2436% 03337+
0. Annual income 0.2635 0. 4007+
T Social participation .2223 -0.2428

“* Sigraficant at 5% level ¥ significant al 19 level

67.00%), followed by lack of knowledge about
balanced feeding (I rank; 66.00%) and non-
availability of good quality feed materials (111 rank;
59.24%)
Health care constraints perceived by the farmers

Main constraints vnder healthcare were
difficulty in identifying disease symptoms in early
stage, veterinary hospital ave located at distant place,
in proper care of piglets, lack of knowledge aboul
vaccination scheduled, insufficient veterinary
hospital and dispensaries, high cost of medicine and
lack of staff in Veterinary hospitals.
Markeling constraints perceived by the farmers

Major constraints under this head were price of
produce is not remunerative, lack of accessibility
to market, existence of malpractice’s, lack of
processing facility, non availability of cooperative
marketing, exploitation by middle man and
lransportation.
Economical constraints encountered by the
farmers

Economical constraints include high cost of feed,
lack of credit facility, non availability of credit, Less
profitability and Inadequate credit facility.

NATP-JAI VIGYAN PROJECT
: N.S. Azad Thakur

A mission mode project was launched in Sept.
2000 at this Centre to uplift the socin-economic
conditions of the farmers.

Integrated Piggery Development

The selected beneficiaries and breeder farmers

were provided 3 (2 Females + 1 Male) and 8 (6

r* value

Healthcare Housing Pooled
-0.0691 .0809 01187
-0.2870 0.1362 -0.2329*
-0AG76% (L1815 -0.2429%
-0 1457 (L.4131% -0.13%4%

(2972% [L3230% ). 1454*

-LOBED 0.2757% ). 268 1%
i 1664 0.1652 -(.24060%F

Females + 2 Males) pre vaccinated White Yorkshire
breed of piglets, respectively along with feed and
medicine. In the year under report, 9 farmers have
returned a total No of 24 piglets, which were
redistributed o other Y selected farmers in Kolasib
& Adzaw] districts. The distributed piglets are being
monitored regularly for growlh rate, mortality,
furrowing and other management practices of the
piglets. The parasilic, skin, respiratory diseases and
urinary tract infection were observed in some of
the distributed piglets,

RABBIT
MEGHALAYA

Performance of crossbred rabbits

Anubrata Das, S.K. Das, S. Naskar & G. Kadervil

Productive and reproductive performances of
different crossbred rabbits produced through a 3x3
dialle] erossing involving Soviel Chinchilla (SC),
Newzealand White (NZW) and Meghalaya local
(ML) rabbits were studied to find out the best
possible combination.

The analysis of data revealed that highest litter
size at birth (720, litter size at weaning (5.62) litter
weight al birth (342.00g) was found in SN (5C x
NZW ). However individual litter weight at birth
was highest (55.10) in SL(SCx ML), In male litter

Anmid Kepaore 2002 2000
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weighl at weaning was highest in LS (ML x SC),
but weaning weight in femnale and overall weight
were highest in SN, Highest live weight in male,
female, overall at 90,120 and 150 days were
recorded in SN, however highest 60 days weight
was observed in SL. Highest growth in post
weaning period and in 90 days peried from birth to
markeling was found to be 20,46 and 17.12 gram
per day in SN (Table 102).

Table 102 : Productive and reproductive
performance of half bred rabbits

S1 Traits Grenetic Group
M
SN M5 SL L3
(8C x (NEW (6105 ML x
MEW) x 5C) ML) 5C)
I Liner size 720 .5k 5.85+ FA S
at hirth {133 027 0,25 .29
2 Limer weight 42,00 3FTO0 32231 325,560
ar birth {g) +3.27 £3.93 .69 +3.00
3 Individual 4750+ 5LA5¢ 3310z G426
litter weight 512 4461 337 3463
at birth (g}
4 Latter size al 562 550 5304 520+
weaning 022 037 21 0,30
5 Wiatd2 days
Migl 595,00 STTER Sa286 aldle
F 1667 SE3.04 GIOES 306.11
O G065, 54 S8046 57185 500,64
G Wiat 60 days
Miz) 925.00 863,75 013,93 .58
B 905.22 93522 102667 83167
o Q6011 BovAm 09530 80163
TOWL 90 davs
M ig) ISE6.6T 142594 154143 [462.01
F I5R9.56 148783 151025 144278
8] 153812 145689 152634 145245
8 W al 120days
M g 202636 1935000 197179 186411
E 2055.65 202696 200750 194267
Q 204101 198093 199465 190439
G W 150days :
Migi 2200.03 218469 218500 213611
T 224190 223833 213958 21HL0O0
Q 222547 221151 217229 215304
1 ARG from 17.12 15.41 16.35 15.54
bieth e 90
days (g d)
L1 ADG from kA6 13,26 19.89 17.77
42 1o W
days (g d)

= (26
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Organoleptic properties and consumption
pattern of rabbit meat

S.K. Das & Anubrata Das

Organoleptic properties and consumption
pallern of rabbit meat based on 121 consumers were
studied. [t was found that 47.62% consumers
reported flavour of meat as good, whereas 47.62 %
reported taste of rabbit meat as very good. Most of
the respondents (57.14 %) found colour of meat
white, Maximum consumers reporied that juiciness
and tenderness ( 9048 per cent) of meat was
medium (89.95 %), Most of the consumers (57,14
%) delineated that they take rabbit meal thrice a
week, Rabbil meat consumed per week per head
was in the range of 100-200g, which was as per
38,10 % consumers.

Microenvironment of rabbit house

Microenvironment of rabbit house was recorded
regularly in the morning. The average maximum
temperature, minimum lemperature, air lemperature
and RH in 2002-03 was found to be 26.63 + 1.05 "
C, 1669+ 1.79° C, 24.11 £ 1.09* C and 72 B8+
1.45 per cent. Highest maximum {30.32 ° C},
minimum (2563 * C) and air temperature (29,03 ®
C) were recorded in the month September and
highest RH was found in the month July (79.50 %),
The range of air temperature was 29.03° Co 17,10
° C. Range of RH was 79.50 1o 62.17 %. Multiple
regression analysis was done to find the effect of
air temperature and relative humidity on average
daily gain, dry matter intake and fed conversion
ratio. 1t was Tound that average daily gain; dry
matter intake and fed conversion ratio were
negatively correlated with both air temperature and
relative humidity. More incidences of diseases were
found during rainy season, which was in correlation
with the highest ambient temperature and BH during
rainy season.
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EEL

Improvement of Broiler Rabhit for meat in
Eastern Himalayas

S.K. Das & G. Kadervil

One hundred and ninety seven rabbits
consisting of 100 Soviet Chinchilla (SC) and 97
New Zealand White (NZW) were studied during
the year 2002-03. Rabbits were kept in low cost
thatch housing system in group. They were fed 50%
concentrate pelleted feed and rest DM was supplied
through congosignal grass, The composition of feed
was maize crusl 40 %, wheal bran 22 %, eroundnut
cake 25 9%, lishmeal 5 %, molasses 3 %, vitamin
and mineral mixture 2.5 %, common sall 0.5 %.
Weaning was practiced at the age of one month and
slaughtering was done at the age of four to five
months. Average weaning weight in NZW al one
manth of age was found 1o be 526,58 and 610.94g
in 2 and 3re generation with an improvement of
16.02 %. Improvement was reduced gradually in
subsequent ages i.e. 2m, 3m, 4m and 5m. Average
daily gain was found (o be 16.66 g/d in second
generation and 1680 g/d in third generation crops
with an improvement of only 0.84 %, However in
SC rabbit improvements of 4.80, 5.57, 1.00, 0.85,
(181 and (.78 % were observed in third generation
crops over second gcm‘.rmim crops al lm, 2m, 3m,
4m, 5m and 6m live weight respectively. Average
daily gain was found to be 17.24 and 17.09 g/d in
second generation and third generalion progenies.

[n NZW improvements were observed in second
generation crops over first generation in almost all
the traits ie. litter size atbirth (6.27%), litter weight
at birth (3.20%), litter size at weaning (22.90%),
litter weight at weaning (26.97%) and interkindling
period (38.79%:), The average value for all the traits
in NZW wasg 5,76, 312,42, 4.38, 2003g, 1.79 and
101 days, However, in SC rubbit no improvement
was found in second-generation crops over the first
generation, It indicates- that reproductive
performance of first- generation was better than that
of second-generation except in interkindling period
where minor improvement was seen in second
generation over first generation. The average figures
far litler size at birth (LSBY, litter wt at hirth (I 3WB).
litter size al weaning, litter wi at weaning, service
per conception (SPC) and inter kindling period
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(IKF) in SC were 579, 316,10g, 3.94, 1859 24¢,
1.74 and 83.21 days respectively. When NZW and
SC were compared, it was found that SC was better
than NZW in respect of LSB, LWE, SPC and IKP,

Rabbit Nutrition and Feeding
Roughage based feeding system for rabbit
production:

J.1. Gupta & B.P.S. Yadav

An experiment was conducted on 24 numbers
of New Zealand while rabhits (97043336 g) equal
sex ratio (5025 days old) for a period of 50 days o
evaluate the reughage based feeding system for
economic production. All rabbils were distributed
into 4 treatment groups and kept in individual iron
cages. The concentrate mash ration of 19% protein
level was prepared and fed in ad-{ibitum once in
the morning hours, However, mash ration was wet
m waler in the ratio of 121 (wfv) and made in to ball
before feeding. The rabbits of all four groups were
provided fresh roughages viz, T : Congosignal, T,
Rice bean, T Soybean and T : Job’s tear through
cut and carry methaods in ae-libiem during evening
hours. The pecformance (growth rate, feed intake
and FCR) of rabbits was recorded. Nutrient
digestibility coefficients (Table 103 ). revealed that
rabbits achieved significantly (P=<0.01) higher
growth rate of 17,702, 16 and 13.38+0.73 g/d on
sovbean and rice bean fodder respectively than
congosignal (7.92+0.81) and job's tears (8.63+0.96)
fodder and it saved 60 and 51 per cents concentrate
feed. Most ol the nutrients also showed better
digestibility coefficients on rice bean and sovhean
lfodder. It is concluded that almost 30% concentrite
feed can be saved from rabbit ration by feeding of
rice bean or soybean fodder.

Adaptive trial on broiler rabbit in Tripura
S.K.Ghosh

Two breeds of broiler rabbit viz. NZW and 5C
were introduced during 1997-98 under the project
“Adaptive trial on broiler rabbit in Tripura®™. The
animals were kept in individual cages made by

galvanised wire (size @ 30-60 cm x 33-40 cm),
Commercial pellets and green fodder (25-30 : 70-
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Table 103 : Growth performance and nutrient digestibility in New Zealand While rabbits

Particulars Treatment Means = SE £ CD
T Congosignal T,: Rice Bean  T,: Soybean T Job's Tears
Growth Performance:
Growth Rate {g/d} TA2+08] 133852073 170216 B.6350.96 5. 249K
DM Intake (o/d) Concentrate  47.67=0,80 43 830142 41.33+1.02 42500072 4. 14%%
Roughage 32.50043.23 45671 .65 625054288 23834171 10.8(**
Total 80,175£3.20 E0 50 169 [03.83+2.07 6R.I3w2 28 D55 %
Fibre Intake Ratio (%) 40.00r+2 41 51.000h=1.3% 60,001,549 37334284 561
FCR on Total DM Intake 10.628+1.13 5.86°+0.20 6.31°0.75 84670102 JoddEs
FCR on Concentrate Intake  6.33%:0.64 2870012 256030 5.21%+0.53 LB
Nutrient Digestibility (% ):
Dy Matler 05.42b22 18 68.0251.635 6598170 S0.88+2. 52 B A45ke
Protein TLO4 088 Te. 8] 34 742601 14 6562131 4 ROk
Fibre 110720406 2RETR0 62 29.610+1.39 G644 0.58 3,500
Tther Extract 60,08+1.24 49385139 39.05:+1.08 A5, 14080 4,750
Caleium 3733021 .69 4341542 106 47, 141,14 29 104112 G524
Phosphorus 47,3751 80 AN 14%+2 50 38,47+ 1,73 2276152 T.D5H*

75y were used as their feed. The green fodder
included leaves of mulberry, cauliflower, cabbage,
cowpea, maize, radish, turnip, carrol and grasses
like dubgrass, napier ete. During the period under
report 65 kindlings were recorded in both the breeds.
When productive and reproductive performance
were compared between the two breeds, il was
observed that both the breeds performed equally
well. No significant differences were observed
between the two breeds in respect of their litler size
al birth, litter weight at birth, litter size at weaning,
litter weight at weaning and individual weight at
90 days of age.

Induction of kindling by PGF,a and its effect on
reproductive and productive traits in broiler
rabbil

5.K. Ghosh

This study was designed with an objective to
reduce the cost of production of rabbil by reducing
the pregnancy period without any effect on
production. Two breeds of broiler rabbit viz. New
Zealand White (NZW) and Soviet Chinchilla (5C)
were included in this study. Thirty induced kindling
(13 NZW and 17 SC) and equal number of normal
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kindling {14 NZW and 16 5C) were studied for this
experiment. In the treatment group, pregnant does
were given 0.1 ml of iren® (0.015 mg Tiaprost)
intramuscularly on 26™day of pregnancy. The equal
amount of normal saline was also injected to the
control group of animal. The gestation periods
were recorded as 28.0640.35 and 30.3640.33 days
for treatment and control groups,respectively, Litter
size at birth (No.), individual weight at birth (g}
and litter size at weaning {No.) were found (o be
6.01+0.52 and 6.16+0.39, 50.1240.28 and
AR.97+0.36, 5.2540.41 and 5.1640.29 in treatment
and control group, respectively, Individual weight
at weaning (g) and at d 90 {day of slaughter) (kg)
were observed to be 687.460+4.14 and 1.88+0.07,
respectively in treatment group and the
corresponding values were recorded in the control
group were 093.76+4.30 and 1.89+0.08,
respectively. No  significant differences were
observed between the two groups in respect of their
different reproductive and productive traits though
the gestation period was reduced by around 48 hours
in treatment group. Therefore, it can be concluded
that induction of kindling would he a successful
programme in broiler rabbit production wnit.
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Studies on productive and reproductive
performance of crossbred rabbit

S.K. Ghosh

In order to improve the productivicy
crossbreeding programme between NZW and 5C
was undertaken from the last year and their
productive performance was studied only in first
generation (FL). Twenty two (L0 NZW male and 12
SC male ) crossbreeding were performed and their
praductive performance was recorded (Table 104)

Table 104 : Productive and reproductive
performance of crosshred rabbit

Trait MW hale S Male
Gestation pericd {(day) A2 £ 035 319040
Litter size at birth (Mo} .50 40 5, 20 11}
Individual wi, ar birth {g) 5 16+1.14 5320128
Littes size al weaning (No.) 5.50+0.70 530+0.38
Individual wi. at weaning (kg
M (LAS0+003 0.83=0.06
F- OB EO+005 0.85=00 .04
Indivicinal wi.at 20 days
af age(ke)
A 202£0.08 2.00:HK0
F. [.98£0.06 | 9=ty
GOAT
MEGHALAYA

Epidemiological Investigation of parasites
through autopsy Examination of Goat
slaughtered in Meghalaya

S. Bandyopadhyay

A total of 29 number of stomach and intestine
of goat were collected from local unorganised
slaughter places located in Shillohg. The goats were
brought from various places located in different
altitudes of Meghalaya, Out of 29 viscera following
parasites were recovered and identified
[ Oesophagostomim radiainm (A8, 27%)

2. 0 venulosum (37.93%)
3. Haemonchus sp.in abomasum) (51.72%)

Haemeonchus sp.(in reticulum) {41.37%)
Tricheris ovis { 41.37%)

Brunostonm sp. (31.039%)

Moniezia benedeni and M. expansa (31.03%:)

R

Effect of concentrate feeding on carcass guality
of local goats
B.S. Yaday 5. Doley & [.J. Gupta

Thirteen local male goats of 9-10 kg bady weight
were procured, castrated and conditioned for 15
days before experiments. They were divided into
two groups, on body weight basis with group
average of 9.42 + (.15 and 9.67 £ (.25 Kg.
Randomly one group of goats was provided with
concentrate mixture of 16 % CP @ 100 g ‘head /
day in addition to grazing, whereas another group
was kept only on grazing. After six months of
feeding experiment, the goats were slaughtered as
per the standard procedure. The dressing
percentage, moisture and crude protein contents in
meal were estimated for carcass evaluation. The
moisture and crude protein contents were little
higher in carcass of goats kept on grazing, whereas
dressing percentage was little higher in group I
where concentrate was supplemented but
differences were not significant. The resultindicated
that feeding of concentrate mixture o local goals
did not show any significant effect on carcass
quality specially on dressing percentage, moisture
and crude protein content.

POULTRY
MEGHALAYA

Poultry Nutrition and Feeding
Effect of phytase enzyme supplementation on
level of rice polish utilization in broiler chicken
ration:

J.1. Gupta, 8, Doley & B.P.S. Yaday

An experiment of 28 days duration was
conducted on 21 days old Vencob strain broiler
chicks to study the feeding value of rice polish at
various levels of inclusion in ration with enzyme
phytase. Total 162 birds were distributed into 27

PDF Creator - PDF4Free v2.0 http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

groups with 6 birds in each under deep litter system.
The experiment was conducted in faclorial design
of CRD with 3 levels of rice polish (13, 30 and
45K g/ 100K g of feed) and 3 levels ol phytase
enzyme, (0, 10 and 20 /100K g of [eed). The diets
were made isonitrogenous (21 % crude Protein) with
the help of GNC, Soya meal and fishmeal, The leecd
and water were provided to birds in ad-libiim. Feed
conversion ratio (FCR) and feed cost per Kg body
weight gain was calculated on the basis of growth
& feed consumption of birds (Table 103). The
results revealed that as the level of rice polish
increased the growth rate reduced. However, there
was not any significant difference in the
performance of chicken fed rice polish at 15 % or
30% levels, The supplementation of enzyme
phytase did not improve the feeding value of rice
polish in broiler chicken ration. Thus, rice polish
can be fed to a maximum level of 30% to broiler
chicken even without supplementation of phytase
CNEYIME,

Table 105 : Performance of broiler chicks fed
rice polish based ration with phytase enzyme

LEffect of different brooding systems on
subsequent performance in broiler chicks:

S. Doley, J.J. Gupta & B.P.S. Yaday

Two experiments were conducted in the month
of May-June and Nowv.-Dee. 2002 to study the
different broading systems and its subsequent afTect
on the performances of broiler chicks under sub-
tropical conditions at mid altitude of Meghalaya.
Unsexed, day-old Vencob sirain broiler chicks were
brooded separately in two groups for 21 days. The
chicks of group-T was provided electric Hoover
whereas, chicks in group-1I was provided only
charcoal angithi and a zero watt electric bulb during
night hours for light purpose on standard feeding
of practice. The body weight of chicks was recorded
at 0, 21, and 49 days of age. The cumulative feed
intakes during different period and mortality were
also recorded and feed conversion ratio {FCR) was
caleulated. The performance of chickens brooded
in different brooding system are presented in Table
106.

Table 106 : Impact of various brooding system
on boiler chicken performance

Particulars Group Yalue

Treatments Performance & 512 TWlectric T, Charcoal Angithi

Growth  Feed FCR Feed Hoover

Rate ;“mkﬂ' Cost (Rs.} May-June May-Junc Mov.-Dhee.

(/) ELr":{g Body Weights (g)
{g.?d} 21" Drays A5000£8.28 46409 £ BAE ATT.O0£10.59
49 Drays 176932429 85 1890002400 1600.28£82.65
T1: 45.20° 133 3.0m A2
(RP, 15 P, ) =252 &1 =013 + 1,79 Feed Intake {pid)
T2: 46,74 134 2838 28920 0-21 days S0 7Tx0.60 49, 132050 3556+1.83
(RP, 15 P,10) £166 =216 +£003 =032 21-40 days 126.64=1.47 126832015 137.79x1.11
T3 4742 137 2,89 28700 Mortality (%)
(RP, 155 B20) =142 #7216 + 0014 + L33 0-4 days 0 0 0
T4 44.07% 139 314 0,18 :
(RE,30; P, 00+ 119 =081 =009 089 4-21 days 0 0 2
T5: 45320 14l 312 RUSER 2149 days 392 BB 3.5
(R, 30; P10} =077 171 + {108 + (8] (=40 days 3.92 392 5.3
T6: 42150 138 320 EIEEY Growth rate {gid)
(RP 30 E20) =171 =385 =004 .38 0-21 days 24032064 25702001 16372057
'”I:, : 34'729’ '335 3-33"[ 3"’-40"'; 21-49 days 47174140 SL0T=155 4367234
ﬁ g 45: 7, 0) :;;-3; T}_“-N 5:331 ;T‘_;m (4% days 354140066 37.9420.82°  31.97x145
(P, 45; PLIG E0.66 £33 =000 L0082 Feed conversion Ratio (FCR)
T 3155 135 4.013r 18.45% 0-21 days 2. 160,07 200004 217008
{RP, 45; P20} + 1,24 + 347 =010 + (L9 2140 days 2004 2.49+0.07 R L R
L5 (LR NS5 1.43%% 4.19+%# 0-49 days 255103 2384 05 Z.94:0.5100
¥ Brooding Cust {Rs/Bind) (=21 days
RP: Level of Rice Polish inelusion in diet (KgilD0Kg): P2 level of
Phytase Inclusion in diet (gf100Kg) ** Level of significance at 1% 3L12 32.12 =
1130 4 Lieribad Kepoey 1002 2000
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The result revealed that Day-old chicks could
even be brooded with the help of charcoal Angithi
only and an arrangement of light during night hours
for better post brooding performance in rainy as
well as winter season too in remote villages of
northeastern region where electric is not available,

NATIONAL AGRICULTURE TECHNOLOGY
PROJECT

Diagnaostic survey on rural poultry in Meghalaya

LI Gupta, $. Doley & B.PS. Yaday

A diagnostic survey with objectives:

i.  Torecord the present poultry productian
stafus.

ii. Torecord feeding, breeding and health
cover aspects;

ifi. Toidentify constrains faced in markeling
of egg/meat was started.

Total 14 villages were selected from all 7
districts of Meghalaya to achieve above targets with
the help of Animal Husbandry & Veterinary
Department, Govt, of Meghalaya. Total 25 farmers
from each identified village were selected as the
targel groups and informations collected as per
approved questionnaires through participatory
discussion method, The different feed samples fed
to poultry were also colleeted for nutritional analysis
during visits. The following salient informations are
recorded,

* Onan average 15.85 birds per family are

reared by tribal people of Meghalaya and
majority of farmers are not satisfied with
their present stock of desi type.

On an average 47.41 eggs per hen per annum
are obtained from desi bird and sold at an
average rate of Rs. 2,90 per egg.

The survey indicates that 97.71% farmers
are interested Lo keep improved rural poultry
breed of dual purposes suitable to their agro-
climatic conditions. However, 99.71%
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farmers need subsidy on poultry feed
whereas 47.14% farmers need loan and
77.71% farmers only need training for
upliftment of rural poultry production
through improved way of management
practices.

Muost of the poultry owners offer self
produced cereal grains and kitchen waste to
their desi bird and in daytime allow for
scavenging. But those farmers who keep
broiler chicken provide commercial
compound mash feed to their birds.

The farmers never spent money on veterinary
medicine even on broiler chicken. They
procure medicine only from Govl. agencies.
The average mortality of 19,75 per cent is
reported and major diseases recorded during
survey are Coceidiosis, Salmonellosis, RD,
CRD, MD and Fow] Pox.

AICRP on Poultry Improvement {Rural
Poultry Production)
M. Niranjan & 8.K. Ghosh

During the present year evaluation of dual
purpose germplasm viz. Vanarajaand Girirraja was
continued from previous year both at farm and
farmers level. Data regarding to various parameters
are presenied in Table 107,

Giriraja showed better body weight than
Vanaraja at all ages both at farm and farmers house,
Age at sexual maturity was less in Vanaraja. Egg
production upto weeks of age was more in Vanaraja
at both locations than Giriraja. Mortality due to
predolous was upto 40% at farmers house due to
heavy body weight, The farmers could sell these
birds @ Rs.90/- per kg live weight when they are
around 2-2.25 kg due to their coloured feathers.

Evaluation of Gramapriya

Anegg type backyard variety is under progress,
Twelve hundred hatching eggs were procured from
Project Directorate on Pouliry, Hyderabad and
incubated in the institute hatchery. Hatching data
is presented in Table 108,
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Table: 107 : Comparison of two breeds of poultry
birds.

Parameter Vanaraja Giriraja
Farm Farmer  Faoin Farmer
20 week hody
wezht (g)
M 258164 231892 278204 266170
5144 +83.02 4246 6268
F 205594 191347 224500 213417
EERN B [t} + 50,41 4+ 7216
A0 week body
weight (gl
M 372125 337327 4274467 3DE643
+5190 4623 26362 06217
F 271036 243246 323863 2E96.38
S4B 43671 47745 £4263
Age ul [irst
cop (Days) 15100 18123 1620 190062
Egriz nurtiber wpts
Al-weeks of age. 13 290,64 3263 2374
Epg weight at &0 1,33 il H3
week of age (g) +iL18 - 4 028 =
Feed consumption [ 2887 142.9
per diy between 19- 4 L1162 + 1816
20 weeks of agedz)
Feed consemption 223,05 254 51
per day between 39- £ 1413 12,63 -
40 weeks of azeip)

Table 108 : Hatching performance of

Gramapriya

Yariety Mo. - Mo.of No. Fertility Hatching (%)
epps fertile  chicks (%o
set g hatched

Gramapriya 1088 A8 Tk 2123 o8 TE 7097

Evaluation of Guinea fowl under Tripura climate
M. Niranjan

Pear] variety of guinea fowl (Numida melea @ris)
was evaluated during the current year. Fertility was

77.65 per cent and harchability on fertile eggs set
was 87,59 per cenl. Birth weight (23.67 g). 4 week
(189.54g), 8 week (536.23g), 12 week (847.18g),
16 week (1103.638) and 20week (1236.78g) body
weight was  recorded. The egg  production
during laying eyele (April Lo September) was
92.67 eggs, Egg weight was 40.17 g.

NATP-JAI VIGYAN PROJECT
N.8. Azad Thakur

A mission mode project was launched in Sept.
2000 at this Centre to uplift the socio-economic
conditions of the farmers.

Backyard Poultry Production

A total No of 1260 eggs of “Vanaraja’ were
procured in 3 batches from the Project Directorate
an Poultry, Hyderubad, hatched at State Gove.
Hatchery and day old chicks were reared at this
Centre up to 6 weeks of age and distributed 10 the
selected beneficiaries of Kolasib districl. A rotal
no. of 320 birds were distributed to 32 selected
beneficiaries in different villages of Kolasib distriet.
The distributed birds are constantly monitored for
the survival, mortality, laying performance, etc,

Jai Vigyan Household Food and Nutritional
Security for Tribal, Backward and Hilly Areas
on Poultry Production (MM III)

8.V, Neachan & A. Suresh Kr. Meited,

Under this NATP Project eggs from Project
Directorate on Pouliry, Hyderabad were obtained
and chicks were produced and distributed among
the farmers, Out of 10,290 fertile egas, only 3760
healthy chicks were produced after accounting for
the losses in transit and hatehing during the year,
2002-2003, Out of the last consignment of 1260
fertile cggs, BUG eggs were incubated for production
of Vanaraja chicks. The percent hatchability on total
egg set ranged moderately from 42.0 to 64.29 %
for all the six batches of eges set during the vear
(Table 109,
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Table 109 : Chicks Production at the Centre

81 Kpgs Eggs Broken latch Chicks
Mo, requisioned setna. (%) ability produced
T (Mo}

1 2100 1507 282 452 724

T 147 1004 257 5.0 it

3 L4770 B 2] 220 413

4 1470 Fr 263 471 211

a 1470 1126 330 He3 724

B 2100 1HES 12.6 3.0 786
160,25} 629 205 A0 3760

All the chicks produced were raised up 1o the
age ol six weeks and the average body weight was
601 g with a feed efficiency of 2.16. The mortality
has been around 13.34% up to the age of six weeks.
On an average females weighed 2450 g at the point
of lay and at the same age the male weighed 3180
g. The range of bodyweight was for females
between 1700 g to 3200 g and in males 2600g to
3700 g at different location of rearing. The females
matured between 156 to 178 days of age with an
average age of 167 days. During the first month of
lay egg production was 9.6 per month. The averase
body weight at twenty weeks of age lor the birds
reared in the Open and the Semi-open systems was
2360 g and 2520 g respectively, the average body
weight of females and males was 2580 g and 3130
grespectively at forly weeks of age, At seventy two
weeks of age, the average body weight of famales
and males was 3430 g and 4350 g respectively. The
sexual maturity of Vanaraja pullets was 167(av.)
days produced 32 to 36 egas in inilial 100 days
production period. The average weight of first ceg
laid and at seventy two weeks was 40 gram and 62
grespectively. The laying potential of the hens was
recorded , 140 to 170 eges per henfyear and the
percent of hatchability on fertilized egg set under
farm condition was found between 72 to 91, The
survivability under farm condition was recorded at
BT (110).

This Centre continued to distribute chicks from
its nursery afler rearing them for 6 weeks under
controlled conditions, During the reported year,
2041 grown up Vanaraja chicks were distributed in

nine districts of Manipur, however, the last
consignment was under progress (Table 111).

Table 110 : Performance of Vanaraja birds in
farmers’® unit

Particulars Vunarajs

Male Female
A, byowt (g)
al 2 owhos 2750 2240
at A whs 130 25840
at 72 whs 4330 TN
Ay Bpz praductionat 72 whks, § Nouwk ) 4
Ay, Egg werght( g )
19 egg 40
at 40 wks S8
al T2 whs a8
Aw, Sexual matrity (days) 167

Table 111 : Distribution of Vanaraja Chicks from
Nursery to households in different districts of
Manipur

Districts Tih - 8th - %th10th ITth 12k
batch  batch batch  bateh batch  batch

Bishnupur 14 30 - - - Uinder

Chandel 160 FiNY - - Progress

Churachandpur 16 25 26 35 75

Imphal West 0. 44 66 13 al

Imphal East 23 20 s 36 41

Senapati 95 &18] - 45 i

Tamenglong 3 = = -

Thoubal 12 - 14 o 55

Likhiu] 14% 1k 130 it

Tinal St 7a 284 322 4oz

Mortality statement

During the brooding period, to note the
overall incidence of various problems, code of
diseases, and mortality percentage have been shown
below. Mortality rate was found to be highest in
batch no. 8 with 33.0% where as lowesl was
reported in batch no, 11% with 2.3 at the 4" week of
age (Table 112).
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Diseases/Code

A, Respiratory diseazes
C. Reproductive problems
E.Mon-specific disenses
G Accidents

I Urinary dissases.

B Dagestive disorders
ID.Mervous diseases
F. Weakness.

H. Spectfic diseazses
I. (hers.

Table 112 : Mortality Statement

Code Tth 8th Sih Tikth 11th
A 23 et 12

B

(e

n

E 21 i 2 14 14
F 1 (] B

G 42 64 38 17 8
H 20 T2 10 2
1

1] 15 b 1z

Tortal (no} 135 200 2 73 0
Mortality{ %)18.7 332 116 14,28 227

Socio-economic Impact assessment

Further, the performance of Vanaraja chicks at
farmers’ location under free range and semi range
systems of rearing is being assessed for evaluation
of impact of poultry farming, Thus, Information on
socio-economic impact was collected from 240
beneliciaries and analyzed. Types of rearing were

Locations of the practice

Locations Open system
Rural 83
Peri-urban 37
Urhan 20

Category of [arming practices

Type of rearing Nao. af
beneficiaries

Open System 140

Semi-open system 100

Period of operation
Duration of rearing  Open system

In weeks 62.0

Mortality (7 weeks onward)

Mortality Open system

(%) fup-to 62

weeks,)

20

21

Average Egg Production / bird
Open system

[ during 62
whs life span)

No.f bird 196 eggs

Semi-open
System

i
40
39

Av. Sex ratio

st B

1:3
| KTk

Semi-open
syslem
56.4

Semi-open
system
(56.4
weeks )

1.1

Semi-open
system
{during 564
wks life span)
156 egps

Total Costs, Total returns and profit per bird

categorized into 2 systems (Open and Semi-open System Total Costs  Total returns  Profit per
* systems) covering 140 in the Open system and 100, bird
Scmi-opcn syslem Open Rs20321  Rs.592.17 Rs.383.95/
: ; bird/62 wks.
O t ;
ccupallon ] Semi-open  Rsd67.79  Rs.594 Rs. 120,21/

Occupations Open system  Semi-open .

s hird/65.4
ipmo g 48 :jé“ i Profit per Year per hird
bl e ; Open Rs.324.59
Poultry business 22 8 T
Service 27 32 Semi-open  Rs.113.15
Small business 13 5 FioRter ot yes bind

g Open Rs.27.05
Labour 21 22 e
Other 9 17 Semi-open Rs.9.43
A ; 0 Input - Ouipul Ratio

Educational Level of the beneficiary O 1.00 : 2.91
Level Open system  Semi-open p : S

gyslem Str oy AL
Primary 2 = = : : :
High school 21 3 The items of costs include purchase of price of
Secondary class 53 71 birds, Feeds, medicines, mortality etc. and the out-
College 23 24 put values as eggs, culled birds/ male birds disposed
Other 4] 52 off, consumption of eggs and meat during the reared
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periods. It may be stated that the awareness among
the sample beneficiaries of the qualitative standard
of Vanaraja strain and the economic implications
inan encouraging trend for the acceplance as a layer
bircd for rural poultry at household level. Vanaraja
birds have been continued to distribute 1o the
farmers along with a suitable package of practices
for improving the rural poultry production using
an improved breed as a profitable venture. The price
of Vanaraja chicken eggs for hatching purpose cost
Rs. 500 to Rs.10.00 per unit, on live weight, Rs.
750010 Rs, 85,00 per kg was offered. Farmers
produced own chicks at their level for replacement
of the stock.

Vanaraja chick production Under Natural
Condition

Farmers in the rural areas regarded Vanaraja
birds as a goad laver as such eggs produced by the
farmers incubated the hatching eggs using local
hens for production/propagation of next generation
chicks. The chicks are maintained under traditional
systern of rearing with the mother hens. Percent
hatchability ranges from 61.5 to 83.3 in which 10
to 16 fertile eggs were set of incubation i.e. per local
broody hen. The weight of the day old chicks was
in the range of 42 to 46 g which is extremely good
size even under the controlled conditions of
hatching, Wanaraja chicks produced by the
progressive (armers are sold at the rate of Rs, 18
per day old chick and the RD F1- strain vaccinated
day old chicks are sold at the rate of Rs. 20.00.

Records of broodiness of Vanaraja hens were
collected from 3 beneficiaries. The farmers stopped
the habit by withdrawing eggs from the birds.

One beneficiary from Ukhrul disirict has
managed lorce incubation of Vanaraja hen by
keeping in a basket and allowed to sit on eggs as
the farmer had no alernative. They, thus multiply
the chicks at the household level (1133,

Chick Production under Artificial Incubation
system

Progressive farmers from Imphal East and West
districts brought fertile eggs produced at houscholds
and incubated every week under artificial incubation
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at state Govt, Farms., In this way multiplication and
dispersion have been in a4 continuous process.

Table 113 : Chick production using Local hens
in Hills and Rural areas

Total eggs Chicks  Hatchability District falls

s6t(No.) hatched on total eggs
{No.)  oset (%)
185140 129 L] Churachandpur. Irnphal East.

Imphal West. Bishnupur,
‘Thoubal, Senapati & Ukhrul

-Walues in the brackets indicate the no. of parameters

From the available records in state Veterinary
Hatchery , it had been seen that the percent
hatchability was to be highest in the month of June
2002 with 81.7% and the lowest in November with
44 3%, Totality of 14,921 fertile eggs from those
farmers were brought and incubated at the state
farms. Out of that 8,326 chicks were hatched out
with overall percentage of hatchability, 58 8%
MNow, it may be mentioned that the halchability of
Wanaraja produce at household level gives very
impressive results and the dispersion, as well as,
multiplication process among the farmers indicates
that Vanaraja bird is accepted as a profitable poultry
bird for backyard poultry farming by the local
farmers.

One bencficiary from Ukhrul district has
managed force incubation of Vanaraja hen by
keeping in a baskel and allowed 1o sit on eggs. They,
thus multiply the chicks at the household level,

Demands of such chicks are very high. Chicks
were dispersed in all the districts for raising as
productive birds, Average weight of 3.5 kg in male
and 3.2 kg in female (adults) are recorded in
farmer’s unit with minimum feeding consisting of
rice bran (75%), cooked rice {(waste), broken ricel
maize, weeds (ad.libitum), plantain tree/leaves,
leaves of cabbage/ cauliflower, etc, Field snail is
given, as main caleium source during laying period
and it 15 available readily in the state at a low cost
price throughout the year,

Feeds, feeding system and management
Management of hirds are basically in traditional
fhackyard systems and birds are penned inside

Aarraed Repoge 2002 - 2003
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during night time. Birds are allowed to search
themselves for feeds available in and around
homestead, gardens, fields, crop-harvested areas.
Birds are provided households-wastes, food grains,
and other crop-byproducts with little supplement
of home-prepared feeds during the growing period.
The foodstufls used by the armers are mentioned
below, When, the reaches laying stages, farmers
used to give FIELD SNAILS as major calcium
source. Most of the farmers in the plain provided
75% rice bran and available green leaves ad-libitum.
Though, some farmers used to give rice bran with
little quantity of readymade feed in city areas (Table
114).

Table 114 : Feed -stuffs used in the farmers” units

Items Observations/IRemarks
Rice bran Rz 2-5/kg

Wheat bran R, 6.50ke

Eroken rice/maize s B-10kg.

Leaves of cabbage, cauliflower Bs. 2-3kg

Field snail Rs. 2/kg.

Altenanthers phellogengide weed | Available year round
Wild palak leaves
TPlantain leaves, plaints { cut )

Readymare feeds

Avuiluble September 1o June
Whenavailable in rucal areas
Rs. 15/ks.

In general, farmers provided the feed ingredients
available at households in a ratio mentioned below
Grower (7 - 22 weeks ) Layer Feeds

Maize - 28 kg 36 kg

Rice bran - 60 kg 35 kg

Cone, 12 ke 9 kg

Min. mixture 500 g 500 g (sometimes)

Vanaraja birds seem to consume efficiently a
wide variety of stuffs and endow with better
capability of utilization feed ingredients of higher
content of fibre. :

Preference towards the Vanaraja birds

The progressive farmers in and around the urban
and peri-wban areas prefer to rear Vanaraja as a
meat bird and came Lo the centre for chicks.
Demands of the farmers could not be arranged by
the unit due to technical problems, however it will

L
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be [ulfilled in the near future, The imported
commercial broiler breed strains and other colored
birds of meal type strains cost Rs. 15/- to 18/~ per
day old chick in the local market / dealers. In case
of the Vanaraja which are produced locally cost
about Rs.20.00 per chick at hatchery door. Il is
evident from the reports which were maintained al
hatcheries. Demand is in upward trends which may
be due adaptation in the agro-climatic condition and
high resistant (o the fatal diseases as Ranikhet, IBD
ele, Farmers have a choice of the staim as a layer
which can survive and produce economically in the
local condition.

Records on reproductive performance
(Preliminary }

Farmers maintained birds and produced
hatching eggs. From there chicks were produced
and those birds had attained maturity age.
Performance of the birds are mentioned in Table
115.

Table 115 : Production records of Yanaraja (I11-
generation )

Ttems Observalions/Remarks
Apeal [ *ege { dave ] 167 (560

Egrp weight (1 lmdegg ), g 460} (55)

Fipa colour Lrown colour
Weightat meaturity { female ), kg. 2A0{36)

Weight at 24" wh. { male }, kg 3.20(Z5)
“Weight of chicks on "0 duy (g 450 (o)

Walwes inthe brackets imdicate this no. of paramelers

Fggs produced in farmers unit have a good
shell texture, size is bigger and heavier 18-20 g than
that of local eges. Colour of the egg 15 brown and
more attractive than that of local ene. Average chick
weight produced by the farmers using natural
incubation has found to be 44 g and chick produced
from the third generation have almost same average
weight that of the mothers (more numhbers of
parameters are to be recorded later on.). It indicates
from the available information that the local farmers
are utilizing the Vanaraja (germplasm) for
consumplion in the form of eggs and meat or
garning income in a small way.
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FISH

Fish Biodiversity of North Eastern India
B.K. Mahapatra, K. ¥inod & B.K. Mandal

North Eastern Hill slates of India have
diversified aquatic resources endowed with a rich
variety of icthyofauna which are yet to be exploited.
In the present updated inventory of the NEH States,
atotal of 274 fish species have been included which
belongs 10 114 genera under 37 families and 10
oriers, The fish fauna of NEH region constitutes
as much as 34 % of those reported and recorded
freshwater fishes (806 species) of India. Out of 274
fish species, almost all fish species are treated as
food fish (99.27%) followed by ornamental fish
(91.24%), cultivable fish (17.52%:) and sport fish
(3.28%).

NMative Ornamental Loaches of NEI States and
their Conservation

Loaches form an important group of Indian
Ornamental Fish having good demand due to their
small size, bright bands, blotches, colouration,
peaceful nature, hardiness and compatibility. The
North Eastern Hill States are the home of as many
as 45 loach species which belonged 10 15 penera
under 2 families. Among the 43 potential loaches
L0 species are already popular among the traders
and hobbyists both locally and globally by specific
trade name. Although the trade is not organized,
the fishes are collected from the natural habitat by
local fish collectors and are sent to Kolkata by some
traders. All the loaches are becoming vulnerable in
NEH region due to degradation of water bodies,
pollution, poisoning, over fishing of broods and
Juveniles. The conservation status of the 45 species
are Critically Endangered - 2 (4.4%), Endangered -
11{24.44%), Vulnerable - 11 (24, 44%)), Low Risk-
near threatened - 05 (L1 11%), Data deficit - 01
{2.229%) and Not evaluated - 15 (33.33%),
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Incorporation of some terrestrial weeds as feed
in pond culture ol carps

K. ¥inod, B.K. Mahapatra & B.K. Mandal

The three common local weeds viz., Vernonia
anthelmentica, Bidens pilosa and Ageratum
contyzarides have been incorporated as feed for grass
carp in the composite fish culture system of which
Vo anthelmeniica was found 1o have a better
acceptance and the growth of grass carp was
significantly high when compared 1o the pond where
A, conyzoides and B. pilosa were given,

Broodstock maintenance of some carp species

B.K. Mahapatra, K. Vinod & B.K. Mandal

In Labea rofita, both males and females were
found to mature in 2+ year age. Inthe case of mrigal
and red rohu, males were found o mature in 1+
year age whereas the females in 2+ year age. The
males of chocolate muhseer Neolissocheilus
hexagonolepis were found to attain sexual malurity
above 130 mm while the females above 250 mm
length, when they attain I+ and 2+ yvear age
respectively.

Growth Siudies of stocked Indian Major Carps
and their impact on fisheries in Umiam reservoir,
Meghalaya

K.¥inod, B.K. Mahapatra & B.K. Mandal

Umiam reservoir, the largest in Meghalaya was
primarily developed for hydro-electric power
generation. Although there is no organised fishery
in this reservoir, the common carp, Cyprinus carpio
stocked in carly 1970°, forms the mainstay of
fishery. In July 1999, about 2,50.000 numbers of
fish lingerlings of Indian Major Carps were stocked
by the Department of Fisheries, Govt. of Meghalaya
with a view o enhance the vield. The growth
performance of catla, rohu, mrigal and calbasu were
promising.  Highest growth rate was observed in
catla which registered 1.5 kg in [+ vear, 6.0 kg in
2+ year, 9.5 kg in 3+ year and 12.0 kg in 44 vear of
stocking. A prowth rate of 0.6 kg, 1.9 kg, 3.1 kg
and 4.3 kg was recorded in the case of rohu alter 1,
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2, 3 and 4+ vear of stocking respectively. The
growth of mrigal was comparatively less which
attained 0.45 kg in 1+ year, 1.5 kg in 2+ year, 2.25
kg in 3+ year and 2.9 kg in 4+ year of stocking. A
growth rate of 0.65 kg, 1.9 kg, 2.8 kg and 3.5 kg
was recorded in 1, 2, 3 and 4+ year of stocking
respectively in calbasu, The studies on fish catch
and species composition at Lad Umsaw market
indicated a substantial contribution of the stocked
Indian Major Carps ranging from 7.45% to 67.77%.
The yield of the reservoir was calculated (June 2000
to May 2001) and was found to be 97.87 kg ha' yr
'. The stocking of fish fingerlings is therefore a
prime need in Umiam reservoir for fish yield
oplimisation. Proper stocking and harvesting
schedules, selection of the right species mix for
stocking and employing appropriate gears would
certainly help in the improvement of fishery in
Umiam reservoir.

ANIMAL HEALTH AND
DISEASES

Detection of Salmonella virulence penes by PCR.

H.V. Murogkar, I. Rahman, Ashok Kumar,
B.R. Shome, and Rajeswari Shome

The occurrence of different virulence genes viz
Pef, Sef and SopE was studied in a total of 95
isolates belonging to §. Typhimurium (51), §.
Enteritidis (36), 5. Bareilly (3}, and S. Paratyphi B
(5) serovars by polymerase chain reaction {(PCR)
assay, using their specific primers. The sopE gene
was found to be present in only 36 of the 95 isolates,
all of which belonged to S, Enteritidis serovar. It
was found o be absent in all the 8. Typhimurinm,
S. Paratyphi B and 5. Bareilly isolates. The gene
was found to be present only among the S.
Enteritidis isolates and appeared to be serovar
specific. The phenotypic expression of the gene was
detected with the help of dot-ELISA using anti-
SopE serum. It was detected in 31 out of the 36 5.
Enteritidis isolates and was negative for rest of the

S. Enteritidis and all the 5. Typhimurium, S.
Paratyphi B and 5. Bareilly isolates studied.

The sefgene, detected by the presence of a 1103
bp product, was found to be present in only 36 of
the 95 isolates, all of which belonged to 5.
Enteritidis serovar. It was found to be absent in all
the 5. Typhimurium, . Paratyphi B and §. Bareilly
isolates. sef was found to be present only among
the 5. Enteritidis isolates as it is serovar specific.
The pef gene, detected by the presence of a 700 bp
PCR product was found to be present in 83 of the
95 isolates, Forty-nine out of 51 S. Typhimurium
strains showed the presence of this gene, Thirty-
one of the 36 S. Enteritidis strains and all the five
§. Paratyphi B isolates were also positive for pef
gene. All the §. Bareilly isolates were negative for
the gene.

Occurrence of Campylobacter jejuni in livestock
and poultry:

Ashok Kumar & H.V. Murogkar

A total of 102 faecal samples of animal and
poultry origin comprising goat (28), cattle (21),
poultry (43) and duck (10) were processed for
isolation of thermophilic Carmpylobacier species.
Of these, 14 isolates of Campylobacter were
recovered from poultry samples (32.56%). On the
basis of hippurate hydrolysis test, all the 1solates
were found to be C. jejuni. Further characterization
of the isolates at subspecies level, revealed that only
2 C. jejuni hydrolyzed DNA. None of the isolates
were positive for rapid hydrogen sulphide (H,S)
test. Thus, the results of biotyping showed that out
of 14 C. jefuni, 12 (85.71%) belonged to biotype I,
and 2 (14.28%) to biotype II. The study indicated
that necessary measures need to be adopted ©
minimize the Campylobacter infection in pouliry
so as to reduce the potential threat to human health
in the region,

Presence of bacterial pathogens of zoonotic
importance in livestock products:

A total of 24 beef and 36 pork samples were
processed for isolation of Salmonella sp. and E. coll.
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Nine Salmonelia isolates consisting of three
serovars, 5. Hnteritidis (3), 8. Paratyphi B (2) and
S. Typhimurium (4) were recovered from the
samples, while £, coli could be isolated from all
the 48 samples tested,

A total of 136 samples comprising of beef (36),
pork (36), mutlon {12}, poultry meat (34) and cow
milk {18} samples were collected and processed for
isolation of Aeromonas sp., thermophilic
Campylabacier and Listeria monocytogenes. Seven
beel and 8 pouliry sumples were found positive for
Campyiobacter sp, Nine beef, 6 pork, 3 mutton and
4 cow milk samples were positive lor Listeria sp.
Five beef and eight poultry samples revealed the
presence of Aeroinonas hyvdrophila. Out of 22
Listeria isolates, only 14 could be characterized as
L omonceytogenes, Amongst 15 Campylobecter, 14
were O jejnni and only one was C. coli. The study
indicated the need for better quality control for
livestock preducts 1o minimize the potential threat
1o human health in the region.

Detection of stn gene in Safmonella serovars
isolated from livestock products

LV, Murugkar& Ashok Kumar

Presence of sin gene in salmonella serovars
isolated from beef and pork being sold at retailers’
level was studied. Seventeen Salmonella isolates
consisting of three serovars, S, Typhimurium 4,
8. Bnteritidis (3) and 8. Paratyphi B (3) isolated
from beef and pork were subjected 10 PCR for the
detection of sin gene with the known primer. The
gene could be detected from all the isolates
irrespective of its source of isolation. fr-vitro
expression of the enterotoxin gene was studied with
the help of dol-ELISA using a standard anti-
enteroloxin serum, Fifteen of the 17 cultures were
positive for the enterotoxin production.

Rapid identification of Listeria monocytogenes
in marketed meat by PCR assay:

Ashok Kumar, B.R. Shome, H.V. Murugkar,
Rajeswari Shome & H. Rahman

A multiplex PCR (mPCR) assay specific for I,
monocylogenes was standardized based on genes
encoding hemolysin (AlvA ) and invasion associated
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protein (fap) genes, Mutton and beef samples from
the retail outlets in and around Shillong, Meghalaya
were collected and processed using UVM modilied
Listeriz enrichment broth and PALCAM medium
agar plates, The enrichment broth cullure and the
representative colonies from the agar plates
suspected to be Listeria were sereened directly Tor
the presence of AlyA and jap genes with their
speciflic primers by a single tube mPCR using intact
bacterial cells. Five (3 from mutton and 2 from beef)
oul of eight suspected cultures were found o be
positive Tor hlvA and fup with the specific
amplification of 234 bp and 131 bp fragment from
fyA and fap genes, respectively (Fig.40). The
cultures positive for the two genes were further
confirmed  bacteriologically 1o he L.
monocylogenes, Other 3 suspected cultures when
examined hacteriologically were found to belong
toother species of Listerie. The mPCR method (akes
8 hr for the enrichment as well as detection of L.
manocytogenes directly from intact cell avoiding
priorisolation of genomic DNA form bacterial cells
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Fig. 40 Detection of Listeriolysin O
(hly A) and invasive associated

protein  (iap) genes of L.
monocytogenes in raw meal by
multiplex polymerase chain
réaction. Lane 1-5 suspected
cultures, lane 6-10 sitandard
cultures and lane M is the marker
(Gene Ruler Cat No.SM0323, MBI
Fermentus)
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RAPD analysis of Escherichia coli O157 and
(0149 sirains isolated from pig and poultry in
Meghalaya

B.R. Shome, Rajeswari Shome, H. Ralman,
Ashok Kumar & H.Y. Murugkar

Amongst baclerial enteropathogens, E. coli
infection has been a threat to the livestock industry
including poultry. The pathogenesis and coneurrent
infection caused by various E. coli strains in
different age groups is quite intriguing, especially
in view of the multiplicity of the serogroups. Out
of 118 strains of F. coli isolated from diarrhoeal
cases, the six pathogenic isolates belonging to
serogroup 0137 (2 - poultry origin) and O 149 (3 -
pig origin and 1 - poultry origin} were analyzed for
comparative genome analysis using randomly
amplified polymorphic DNA (RAPD) profile.

Twenty number of 10 mer synthelic
oligodeoxyribonucleotides (Kit G, Operon
Technologics Ine, USA) were used. OF the 20
primers, opg-3, 4, 5 gave repraducible and scorable
amplicon profiles for two 0157 and two 0149
isolates originated from poultry and pigs,
respectively. However, opg- 7 and 8 gave positive
results additionally for two more E. coli 0149
isolates one each from pig and poultry. Other
random oligonucleotides primers did not amplify.
The comparative amplicons with opg-3, 4 and 5
were obtained after reamplification of the first
amplification products, in the range of 350 10 1600
bp. With opg-3, 1009 similarity was observed for
0149 isolates from pig whereas the two Q157
isolates exhibited only 70 % similarity(Fig.41).
Almost similar trend was observed for opg-4 and
opg-5. The amplicons with opg-7 and § were in the
range of 500-1100 bp. With opg- 7, all the three
0149 isolates of pig and poultry origin were
clustered in one genotype(Fig.3). Though more than
506 similarity was observed in case of O157
strains, the striking difference between the strains
was also evident, For opg-8, all the four 0149
strains from different geographical locations and
source of isolation were clustered in one genotype
and both the 0157 isolates were clustered in another
genotype showing more than 90%. The results
showed the importance of genotyping in the

epidemiological studies of £. coli in the region,
However, more work is required and especially,
significance of O149isolates need 1o be ascertained
for developing control measures.
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Fig. 41: RAPI analysis of sel ected Escherichia coli
(157 and 0149 strains isolated from pig and
poultry in Meghalaya.
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Fig. 42 : RAPD-PCR profile of Escherichia coli
strains isolated from pigs and poultry

Genotyping of Salmonella isolated from animals
and poultry by plasmid profiling and randomly
amplified polymorphic DNA

As phenotype is not always a true representation
of genotype, consideration of antigenic makeup of
bacteria alone is not enough to design an effective
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polyvalent vaccine, Therefore, the need for
genotyping arises. A total of 14 Salmonella isolates
belonging o 5. Typhimurium 4,5: 1 :1.2 (9) and 8.
Enteritidis 1,9.12:gm (5) were studied Plasmid
profiling and RAPD analysis. The isolates were
clustered into 5 genotypes {3-3-1, 3-2)(Fig. 43)
according to plasmid profile. Interestingly, RAPD
~ PCR fingerprints obtained with random primer
OPG-8 and OPG-10 (Kit G, Operon Technologies,
USA) also clustered inlo 5 genotypes (3-3-1, 3-2).
The results of these clustering using 1D AAB
Software based on RAPD fingerprints were 100 %
cangruent (o each other. There was no commonality
in clustering of any isolates between the sublypes.

T e
-

T O® P10 1112 11 74 M
-

e ’ ar, 1

e : e R | B 0y
ot e Ml e u._! 5
; 6] R iy 43
--_--“"‘"""'--.’ 13

o . T8

Fig.43 Plasmid profile of Salmonella isolated from
Poultry and Pigs. Lane 1-8 8. Typhimurium and
Lane 9-14 S, Enteritidis isolates.

Nine 8. Typhimurium and 5 5. Enteritidis isolates
were clustered into 3 and 2 unique genotypes,
respectively as evident by the dendogram analysis
of the results obtained by both the methods (Fig,
44 & Fig. 43). These findings give enough clues
for selection of isolates required for future works
in vaccine development.

Detection of Shiga toxin genes (six/f, six2) and
enterohemaolysin toxin gene (hlyA ) in Excherichia
coli strains isolated from pig and poultry by
Polymerase Chain Reaction

Escherichia coli strains have been reported 1o
posses a battery of virulence determinants, which
contribute to its pathogenecity. In piglets, E. coli
strains producing Shiga like toxins cause severe
enlerotoxaemia, which is also known as edema
discase. In addition. enterchaemolysin (ilyA) is a
plasmid coded virulence factor and is always
attributed to high pathogenecity of £ coli strains,
Keeping in view that the PCR is a fast and reliable
method for the identification of virulence
determinants in field isolates, 118 E. colf isolates

L:&Gu&éz%shmhguam Simgle Band Malch [Tokyance 3205%)

e
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Fig. 44 Dendogram hased on Plasmid profile of Sefmonella isolated from Poultry and Pigs.
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Fig. 45 Profile similarity of Salmonella by the RAPD analysis of opg 8

eludicean distance.

(31 from piglet diarrhoea and 87 from cases of
colibacillosis in poultry) were screened for the
detection of Shiga toxin genes stxf and stx2 and
enterohemolysin gene iiyA by PCR. Outof 113 E.
cali strains, only one isolate from piglet belonging
ta 0141 serotype showed the presence of stx2 toxin
gene (Fig. 46). Similarly, one E. coli strain (E111)
of poultry origin belonging to O108 serotype
showed the presence of hlyA toxin gene (Fig. 47}

584 bp —w
38 bp —»

Fig. 46 Detection of Shiga toxin gene (sfx 1 & six 2)
in E. eoli strains isolated from pig in Meghalaya.
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series based on the UPGMA clustering base on the

Interestingly, none of the isolates revealed the
presence of stef gene, The presence of stx2 and AlvA
gene in only one strain each of 31{3.22%) and 87
(1.15%) originating from clinical case of pig and
poultry, respectively and the absence of sixl
indicated that there might be some other virulence
genes contributing to the disease process in pig and
poultry in studied geographical zones in the state
of Meghalaya.

1

DS DA A M

1550 bp —P

Fig. 47 Detection of hemolysin gene (hiy A) in E.
colf isolates from poultry in NEH Region.
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Diagnosis of atypical blackleg from clinical
samples by polymerase chain reaction (PCR)

[ncidence of black quarter like disease (atypical
blackleg) in cattle of Manipur vaccinated with
classical Clostridinm chanvoel vaccing, reported
during early to mid eighties was controlled by the
use of bacterinftoxoid developed using the clinical
isolates of pathogenic Closiridimn perfringens Type
A, Earlier, reemergence of atypical blackleg and
identification of causative agent based on
bacteriological, pathosenecity test, typing of the
isolates by toxin and antitoxin assay and PCR assay
{incollaboration with University ol Arizona, USA)
was also reported. The present study described
standardization of rapid PCR based diagnostic
method using directly the clinical material obtained
from cattle suffering from atypical blackleg.
Template DNA was prepared by boiling the
supernatant for 10 min obtained alter witurating the
affected muscle sample in extraction buffer and
centrifugation. Multiplex PCR using 6 primers
specific for the major toxing of C. perfringens
namely, epa (alpha loxing, cpb (beta loxin), cpb-2
(beta-2 toxin), etx (enterotoxing, cpid (iota A) and

cpe (epsilon). Among all the primers, only primer

specific for epa amplified (324 bp) the template
DN A inall the four field samples that indicated the
presence of the alpha toxin gene. On bacteriological

ERTRENNE T € OOnOn

examination, from more than 955 of cases Gram
+ve, anaerobic rod shaped organisms were isolated.
The anaerobic bacilli were highly proteolytic,
hemolytic, DNase, lecithinase and gelatin
liguefaction positive. Based on cultural,
biochemical, and biological assays the isolates were
identilied as CL perfringens Type A. In multiplex
PCR analysis for cpa, cpb, eix, (A, cpe, and cpbZ,
I isolates were found o be only cpa toxin gene
positive (Fig, 48). None of the cullures were
positive tor C. chanvoe! either bacteniologically or
by PCR using . chanveei specific primer. RAPD
analysis further confirmed the homogeneity amaong
Cl. perfringens Type A isolated from Arypical
Blackleg. The presence of the gene in the sample
and RAPD resulis amply suggested that the disease
was caused by O perfringens Type A and therelore,
a refined vaccine other than traditional vaccine
against black quarter, need 1w be  developed o
protect the cattle of Manipur from atypical blackleg
disease.

Detection of the sta, pef A and sef C genes in
Safmonella isolates rom animals and poultry by
multiplex PCR

Salmanella infection has always been a
waorldwide problem as an important enteropathogen
causing severe economic losses (o livestock and

1 234567 8 M 910111213 14 15 1617M, bp

1031
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400

100

Fig. 48 Detection of alpha toxin (o toxin ) gene among the anaerobic bacteria isolated from clinical
case of Atypical Blackleg in cattle of Manipur
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poultry. A total of 23 Safmonelia were isolated from
animals and birds. Out of which, 13 isolate were 5,
Typhimurium {pig-5, mice-6 and poultry-21 and 10
were 5. Enteritidis (mice-4, rabbit-1 and poultry-
5). Multiplex PCR was standardized using specific
primers for s, pef A and sef C genes. Highly
specific amplicons of 617, 700 and 1103 bp were
obtained for stn, pef A and sef C, respectively
(Fig.49). All the 23 isolates were found positive
for st gene, Six out of 13 S, Typhimurium and 4
outof 105, Enteritidis were positive for pef A, Five
out of 10 & Enteritidis were positive lor sef C.
Amongst S. Typhimurium, 6 isolates were positive
for bath st and pef A. As regard to §. Enteritidis, 5
isolates were containing all the three genes studied
and rest were positive only for s,

Fig. 49 Detection of the stn, pef and sef genes in
Salmonella isolates from animals and poultry by
multiplex PCR

Virulence factors in Escherichia coli isolates
from marketed meat in Meghalaya

Rajeswari Shome, B.R. Shome, H.V. Murugkar,
Ashok Kumar & H. Rahman

Although Escherichia coli forms a part of
normal gut flora of man and animals, the presence
of virulence factors makes the organism potentially
pathogenic. Meat and meal products are found Lo
be one of the potent sources of the infection in case
of u'nsanitar}-' and unhygienic slaughtering of
animals and further food processing chain. Out of

PDF Creator - PDF4Free v2.0

a total of 53 samples comprising beef (28), pork
(15) and mutton (10) processed, E. coli were present
in 18 (64.28%), 14 (93.33%), and 10 (100%)
samples from beef, pork, and mutten, respectively,
Thirty two isolates were sereened further for the
presence of some of the fimbrial antigens by slide
agglutination test. Twenty-five isolates (beef- 9,
pork- T and mutton- 9) were found to harbour F 17
fimbrial antigen. Similarly, 16 isolates (beef — 8,
pork -1 and mutton -7 were positive for K 99. Only
two [ eodi (O 108 & O 8) isolates from beef were
positive [or K 88 and F6 respectively. All the isolates
were negative for I 41 fimbriae and haemolysin.
Only one isolate originating from beef was positive
for Congo red binding lest indicating its
invasiveness. Only two, one each from mutton and
beef origin had both stxd and six2 and hfy (Table
116 ). The presence of such £. coli with virulence
factors in the food chain reemphasizes the need for
special caution in meat production process.

Rapid detection of non-0157 Shiga toxin
producing Escherichia coli (STEC) in faecal
samples in an organized dairy farm

Shiga toxin producing Escherichia coli other
than Q157 of varying pathogenecity have been
found in the Facoal flora of wide variety of animals,
however, the most important source of infection for
human is the cattle, In the present study, faecal
samples (n=36) from diarrheic (23) and apparently
healthy cattle (13) in an organized dairy farm were
processed directly for shiga toxin (stx) and
enterohaemolysin (hly) genes of E. coli by
polymerase chain reaction using their specific
primers. Two samples were positive for both stx 1
and stx 2 genes; as well as for Ay gene (Fig. 50).
Interestingly, both the samples were from cattle
suffering from diarrhoea, On further sereening, none
of the samples was found to be positive for rfb O
157 gene indicating that the samples were positive
for non-O 157 STEC. This appears to be the first
report of the occurrence of non-0157 STEC in dairy
cattle from the region. The study clearly emphasizes
the public health concern to the dairy workers and
dairy products consumers in the region,
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Table 116 : Virulence determinants of Escherichia coli isolated from foods of animal origin

Serotypes  Anti-F Anti Congo Targel genes
with O157:H7 red
source
P17 F6 F4l I'4 F5
(KB88) (KY) stxl  Eixl stx2 hly rfl QI57
&
stx2
1.Fork
025 (6) Ml ie +{1) +(1
0110 (3) +H1y - - - - +2) +2
0113 (1) + - - - + + - - - +
0153(31 + 5 - = - + - - & +1)
2. Beef
08 (1) + + + + * - -
011 (1) . - - & . -
M7 ) - g - + 2 5 -
063 (2) +(1y - - - +H1)} + - = -
082 (3) it & - - +H2) - = - =
0101 (1) + - - - + - -
D110 (1) + - - * + + - %
uUT (2} +{1} - - - +1)  #(1) -
3. Mutton
08 (1} + - - - * + -
(11 (3) + - - - - + -
020 (1) + - - - + + - + + +
UT (2 D - - - + * - = -
1 23 4 5 6 M 7 89 10M 1112 1314 1516 M bp
584 > e 500
348—w ‘,—-300
A& 200
da

Fig. 50 a: E coli stx] and stx2 from meat samples pure culture; b: E cali Rly from meat

samples pure culture

Weather based (Agrometeorological) Data from
North-Eastern Region:

H. Rahman, B.R. Shome, Ashok Kumar,
H.V. Murugkar & Rajeswari Shome

Agromeleorological data for Meghalaya state
from two different locations, namely, Shillong and
Cherrapunji for 10 years (from 1992 1o 2002);
Mizoram Tor 10 years (1992 to 2002) from one
centre (Aizawl); Tripura for 10 years (1992 10 2002)

from one centre (Agartala) ; Manipur for 7 years
{1996 to 20023 and Nagaland for 6 years (1997 10
2002) were collected. Monthly average of the
requisite parameters was calculated and wherever
required the requisite classification as per the
intensity of individual parameters was also
computed. The processed data is now being
arranged as per the requirement of the EPITRACK
software developed by PD_ADMAS,
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Retrospective trends of important diseases in
various states of North-Eastern Region:

Month wise disease incidence/prevalence data
for all the seven districts of Meghalaya collected
for 13 years (1990-2002, Fig. 51) from the State
Department was analyzed. The Foot and Mouth
disease, Haemorrhagic Septicemia, Swine fever and
Ranikhet Disease were Tound 1o be prevalent
throughout the year, however, for FMD, most

outbreaks were observed during the months of
April-May-Tune and in the months o July-Aug.
For Haemorrhagic Septicemia, most outbreaks were
during the months of March - mid June and during
mid-Aug to mid Oct. For Swine lever, mostof the
outhreaks occurred during the months of mid-Jan
1o mid-March. For Ranikhet Disease, the outhreaks
were uniformly distributed throughout the year.
Similarly data from Mizoram (three years, Fig, 52},
Tripura {one year) and Manipur (six years, Fig. 33)
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Fig. 51 Major livestock and poultry discases of Meghalaya (1991 to 2002)

——SF
~&- /D
=== Salm,
==Fp
=BG

- 1S5

el :

-
2000

1890

Yoars

2001 2002

Fig. 52 Major discase outhreak in Mizoram
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Fig. 33 Major disease outhreaks in Manipur

was also collected and analyzed for the major Table 117 : Seroprevalence of IBR in livestock

disease prevalence pattern in the region. speclesin NEH Reglon.
Seroprevalence of  infectious bovine W ANbAl faien
rhinotracheitis (IBR) in NEH Region: Cattle  Huffalo Goats  Mithuns Total
Na No, No. No. Mo
i - Tested/ Te

A motal of 431 sera comprising 317 from cattle, .,:: _,_‘,few T:s;tedf 3\: s 1‘2@#
72 from mithuns, 38 from goats and 4 from ]
5 : ¥ Meghalaya 220041 NT I3 NT 258754
buffaloes were collected and screened for infectious 118,64} Ba.21) 2003)

bovine rhinetracheitis (IBR) using A-B ELISA Kit

obtained from PD_ADMAS, Bangalore, The — Miroram 7;14; 40 NT N L2
prevalence of IBR was found to be high in the region Gt R
(Tablel117). It varied from state to state and species Magaland  NT NT NT T2 724
of animals. The average seroprevalence was found X (et 11220
tobe 23% (Table. 117 Fig 54 ), The prevalence was Manipur 304 NT NT NT 204
very high in Mizoram (51.85%). This may be due 120,00 £20.00)
1o the fact that all the animals tested from the state ot TET A 5:T0 S L R VA 11
were with one or the other reproductive disorder, _ (2000 00y [(E4210 2500 e25.00)

Figuires in parentheses mdicate percentiy
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Iig. 54: Prevalence of IBR in NEH region

Seroprevalence of brucellosis in NEH Region:

A total of 315 sera comprising of 233 [rom cattle,
72 from mithuns, 6 from goats and 4 from buffaloes
were collected and sereened for brucellosis using
A-B ELISA Kits obtained from PD_ADMAS,
Bangalore. The prevalence of brucellosis is found
tr be high in the region (Table 118), It varied from
a state to state and species of animals, The average
seroprevalence was found (o be 22.53%. The
prevalence was very high in Mizoram state
(56.94%, Fig.35) . This may be due 1o the Tact that
all the animals tested from the state were with one
or ather reproductive disorder.

Table 118 : Seroprevalence of Brucellosis in
livestock species in NEH Region.

State Animal species
Cattle  Buffale’ Goats Bithons Total
No No. N Ma. No.
Tested/ Tested/ Tested!  Tested/  Tested/
+VE +¥e e Vi +¥e
Mephalaya 15616 NT (it} MA 1e21T
(10.25) (16.00F (L1049
Migoram T340 0] W MA EAVE
(194 (25.00) (56.94)
Magaland  NT - NT NT T2/13 T3
C1E.0S)  (1R.05)
Tutal 23356 41 'l T3 AT
(24.03) 2500y {160HN (I805) (2153
Figures in parentheses indicale percentage
o
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Fig. 55:5¢roprevalence of Brucellosis in NEH region

TECHNOLOGY TRANSFER

N. Prakash, P.P. Pal & Rajesh Kumar

Besides conducting a number of research
studies, the division was also engaged to the
development of human resources, taking developed
technologies in the farmers” field and managing the
NATP Project on Institution Village Linkage
Programme (IVLP).

Involvement of village durbars in participatory
communication for rural development of
Meghalaya

This study was conducted to assess the role of
village durbars (Durbar Shnongs) in community
development, find out the present mode of
communication in durbar system and to know the
perception of the villagers about durbar system in
respect of participatory mode of communication.
This study was conducted in 10 randomly selected
villages from Ri-Bhoi district involving 250
villagers and 20 durbar heads & secretaries as the
sample.

To understand the involvement of villagers in
community development programmes taken up hy
the village durbars, nine areas were identified and
the participation of the villagers was found out by
personal interview method (Table 119)

With regard to perception of the villagers about
participalory method of communication in the
durbar system it was chserved that in most of the
cases the villagers were consulted (Table 120
though the villagers (70.00%) observed that
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decisions were not taken on the basis of consensus,
In other aspects also a good majority of the farmers
expressed the same view.

Table 119 : Involvement of villagers in
community development programme.

N=250
5. Areas Participation of the
No. villagers
Frequency Percentage
. Social Foresiry 72 28,80
2. Upliftment of communication
fasiliny 145 S8.00
3. Drinking warer faciliny 235 400
4. Educations] fagilities 17 42 80
5 Health improvement programme 1466 66,44
4. Rural electrification programme 175 T4
7. Transporation facilities 214 85.60
# Creation of Marketing facilily 134 5360
9. Odber social activities like
sports, culivral programmes, e, 118 87.20
Table 120 : Perception of villagers.
N=25{

5L Areas of Development
No.  Propramie

Willagers Consulted

Always  Frequentdy  Rarely  Never

1. Genenal body nueting 150 15 1 75
i5 called hufore (B00) (6000 (RO (30,00
implementing and
development
Progsamme,

3 Villager’s consent 15 Ll ] 20 115
saught in implementing {00 (200} (3000 (46,00
aiy specilic progmmme,

3. Useofmataal esources 170 10 &) 55
i done by consensus C(BRO0) (400 {6,000 (22.00)
anly.

4. Individual problem s L] 3 20 135
given as importance (50,000 [200) (B0 (34.00%
ns the communine
preblem,

5. Commanity problem 190 20 A0 35
are solved with the CTR00)  (8.00) (200 (14
invalvement of the
villagers ¢

G, Exchange of idens i} 0 5, ]
aboui development (2E.000 (.00 CLOO) GRH
of the villape tnkes .
place in Durbar
ihgeting

T Willagers sre llowed 210 20 5 15
10 shons their adeas GBI (R [Z00) (60D
apenly in ol the
MEEling

8 Decisions are laken 50 4] 15 LTS
i the bisis of 20000 [(4.000 ) {70000}

Lonsenses only
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The analysis of the perception of wvillage
headmen and secretaries regarding participalory
method of communication revealed that almost all
the respondents (60.00 %) were ‘strongly agreed’
to "agrecd” (30.00 %) on this aspect. As per their
perception the durbars worked as a purely
democratic system (100.00 %) and any central govt.
scheme was launched only afler discussing in the
durbar system (70.00 %) etc.

Table 121 : Perception of Village Headman and
Secretaries

MN=20
S, Aveas Strongly Agree  Disagree
Naw: Agree
1. The central Govt, Schemes are 16 4 ]

irmplemented after detailed
discussion in the durbar ondy,

2. MGOFs are allowed to work 14 3 1
in Lhe village after obiaininge 000y {23000 (500
permission from the durbar
with the meeting of villagers,

& Agricultural bused 3 10k 1
programmes launched by (5000 (30003 (5405
TERSANCH Ofgani salions and
aihers are allowed after
ablaining consent of e
villagers,

4. ‘The villagers are always taken. 18 2 [t}
inwe conlidence before CO000) (10,007 (000}
launching any comemunily
development project.

5. Villagers participation is 12 [ A

(000 (20000 {0.00)

always ensured hefore taking (80000 (30.00) (1000
up any village developmental
programine.

6. The villagers are allowed 1o 17 3 ]
cxpress their agceplance or (B30} {15.00) ¢0,00)

rejection Ko any
developmental progeamme
7. The durbars work as purely 20 0 i}

demacratic system. L0000 (0000 (0.00}
8. The hielp of the outsiders s 4 15 U}
sought afier obtaining the (25003 (75000 (0.00)

permission from the
COmimon villagers.

The existing communication system of the
Durbar Shnongs of Meghalaya though not purely a
participatory one in letter and spirit, a great deal of
flexibility is exercised by the Durbars. However, it
will not be fair to compare this system with that of
ideal participatory communication as this system
has certain limitations being an elected body. S1ill
the way these Durbars are involving the common
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villagers in all community developmenl aspects
needs to be highlighted and followed by other such
organizations.

Role of tribal women in organic vegetable
cultivation in Meghalaya

R. Kumar, P.P. Pal & M. Prakash

Vegetable cultivation in Meghalava is the
domain of tribal. women only. In general, though
the bulk of the cullivation practices in agricullure
are carmied out by the women folk, this participation/
involvement in vegetable cultivation is almost 100
per cent. Moreover, vegelable cullivation does not
include any chemical fertilizers, plant protection
chemicals ete. As aresult, women can easily manage
their fields, which is in the vicinity of their residence
and only small-scale cultivation praclices practised
in the state. A study was conducted in 4 randomly
selected villages of Meghalaya taking 160 tribal
farmers (o assess the role of tribal women in organic
vegetable cultivation.

Table 122 : Involvement of farmers in vegetable
cultivation (Activity Wise)

N=l6l

Activities Male Female Joint

(e L] [ 2 FoP

L. Land prepacation 24 1500103 8750 28 LT.A0
2 Currying of FYM 25 150071220 7625 1% B2
I Collection of seeds ETMEEY 1M 8125 13 H2
4. Mursery prepacation O RTST AR CHEE T Tar 1000
5. Trangplanting Lo a2 145 9060 140 875
0. Weading CoR I T S B | Bk
7. Earthing up Il A83 B 5500 &I 3813
B. Whlering FS 3T 207000335 2062
9. Digense and nest a 437 136 8300 17 062
AN B E Rl
L0 Harvesting 4 A0 15609750 00 (L)
LI, Carrying and sellingof 2 1.25 15§ 9875 0 (.00
produce

It was observed that almost all the activities
perlaining to organic vegetable cultivation were
carried out by women only. The assistance of male
was observed only in land preparation and carrying
of FYM (15 per cent each). In other activities, the
involvement of male farmers was almost negligible.
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A knowledge test was also conducted among the
tribal women to assess their knowledge level in
organic vegetable cultivation. It was observed that
majority of the tribal women (33.75%) did not have
adequate knowledge in organic vegetable
cultivation. Only 20 per cent of women had
adequate knowledge about proper cultivation
practices, compost preparation and discase
management elc.

The problems related to organic vegetable
cultivation as revealed by the tribal farmers were
high cost of compost (95.00%), transportation
problem {85,004 ); non-availability of quality FYM
(87.50%), lack of alternative to quality FYM
(T8.75%) ete. (Table 123 ).

Table 123 : Problems related to Organic
Vegetable Cultivation

N=160
Problems Frequeney  Percentlage
1. Man availabilivy of quadicy FYM 140 A27.30
2. Qruality seed 102 5375
3. Regulated Masket 490 4.3
<. Transpovtation 78 48785
3. Seed prodiction fazility 82 3k23
6. Compast making frua:illly 17 BAET
T Mo ether altertive o quality 126 8IS
FY M .
BoCost of compost is very high 152 50K
9. Trangporation of comgost 152 LR
10, Lack-of knowledge and exposure 1 4688
L1, Disease and insect problem in 84 a2.50

loeal variety increises

The improvement in the eiisung low profile
organic vegetahle cultivation greatly depends upon
providing adequate skill and knowledge about
averall cultivation practices. This must be
supplemented with basic facility like making of
quality compost, easy availability of FYM, sced
production facility and regulated market in the near
by areas. This will not only help the tribal women
to get the remunerative price from the produce but
also influence the male to involve themselves to a
greater degree tor the overall development in socio-
economic condition of the tribal families,
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Communication source utilization behaviour of
the tribal farmers of Meghalaya in agriculture

I Pal, M. Prakash & R, Kumar

In spite of having a large number of
communicalion sources and channels, the farmers
perceived only a few credible sources of
information. This information source credibility is
decided by the degree of trustworthiness and
experiness accorded to a source by its respondents
al a given time. In Meghalayva, a number of
communication sources of channels are active 1o
provide various information to the tribal farmers in
respect of agriculture. Henee a study was conducted
o identily different sources and channels engaged
in transmitting knowledge to the farmers about
agricultural practices.

This study was conducted among the three ribes
of Meghalaya — Khasi, Jaintia and Garo taking 50
farmers from each to make the sample size 150,
The farmers were selected based on the criteria like
age, land holding, occupation and social interaction.
The improved agricultural practices considered for
the study were adoption of any improved variety,
fertilizer application, adoption of plant protection
medsures and use of improved tools and
imnplements.

It was observed that personal localite and
personal cosmopolite sources were the major
sources of information utilised by the farmers in
all the improved practices except in farm tools and
implements where other sources were consulted.

The impact study of different sources revealed
thatin case of variety personal cosmopolite sources
were ranked as the most influential one by (22 %)
of the respondents followed by fertilizer application
{15.33%) and plant protection measures (12.6%).
Personal localite source was observed to have
highest influence in fertilizer application (78.00%:)
and plant protection measures (66.00% ) and found
influential in the case of variety (11.33%). Other
sources were found influential only in farm tools
and implements (55.33%). The reasons delineated
by the respondents for preference of different
sources where accessibility, detailed information,
scope for future reference, scope for detailed
discussion, information and input supply ete.

Though the respondents did attach high degree
of reliability and creditability on mass media it was
the least preferred source in case of information
acquisition by the farmers.

Farmer — scientist interaction for improved
vegetable cultivation - An experience of
Meghalaya

The vegetable production scenario ol the state
is not very bright though favourable climate for
vegetable cultivation exists in the state.
Unfortunately the vegetable cultivation has
remained as the household practice only and no
effort has so far been made to make it a commercial
venture. Through TVLE, the farmers have been

Table 124 : Sources of information utilized by the respondents

Improved farm

Sources of Information

Practices
Personal Personal Localite Mass Media Other Sources
Cosmopaolite
K J G K il G K I G K J G
Ienprovedd variety 14 . 12 i 29 17 =i 4 11 2 3 10 q
(28.00) (24,000 (14000 (52000 (34.000 (74000 (8.0 (22,000 (4.00) (6,001 (20,000 (8.00)
Fertilizer application 8 1 14 39 32 46 {0 2 [i] 3 5] 1}
(16,007 (22.000 (28,000 (FE.00) (64.000 (92000 (0007 (4007 (000 (6,000 (10.00) (0,00
PPM I3 f 0 21 ] 43 3 1} 0 13 b i
(26.00) (12,000 (0.00y 42,000 (70000 (BE.OG {6,000 (.00 (OO0 (26,000 (18.00) (14.00)
Farm Tools 0 0 [¢] 22 LG 29 { i] QO 28 34 21
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constantly interacted and motivated to go for
commercial cullivation of tomato and capsicum for
a period of seven years. Finally sixty farmers who
have sizable valley land and assured irrigation
facility were selected for this venture. The land
holding of the farmer varied from one acre o two
acres and the land was utilised for both Kharif and
Rabi scason. The farmers were provided with Indo-
American hybrids seeds pre tested in the research
field along with chemical fertilizer and planl
protection chemicals and five spravers for
application of plant protection chemical.

The total cultivation process of all the farmers
in both the seasons was monitored by a team of
scienlists, starting from nursery raising to selling
of produce. The package of practices for tomato
and capsicum cullivation was followed as per the
recommendation of the concerned division of TCAR
Rescarch Complex anly. The average vield recorded
for theee consecutive years ( 1998-2001) 15 presented
in Table 125,

Table 125 : Yield of different vegetable at
farmers’ field

Year  Season  Name of variety Averape
Yield
{Kg/ha)
1958 Kharif  Rupali (Hybrid romata) i
-to-  Rahi Maishali (-do-) 341
-do-  Kharif  California (eapsicum) 134
=do-  Rabi -do- 186
1999 Kharif  Rupali (Hybrid iomuto) 243
-do- Rabi Waishali (-do-) 302
-do- Kharif  Culifornia {capsicum) G5
-do-  Rabi -di- 197
2000 Kharif  Ruopali 289
-o- Rabi Waishali a2
-do-  Kharif  California {capsicum) 133
-do-  Rahi =tla- 178

The yield recorded for three consecutive years
clearly indicated that commercial vegetable
cultivation, particularly of tomato and capsicum is
very much possible in this part of the state. As
tomato and capsicum have got marketl price
throughout the year, the farmers could feich a
handsome profit out of these two vegetables.
However, due to lack of transport and storage
facility, the farmers neither could dispose off the
total produce nor preserve for future selling which
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has prevented the farmers, from earning the
expected remunecration.
Institution Village Linkage Programme (IVLP)

K.M. Bujarbaruah, N. Prakash, P.P. Pal,
R. Kumar, §. Naskar & K. ¥inod

ICAR Research Complex for NEH Region has

‘been implementing a pilot project on Institution

Village Linkage Programme in 13 selected villages
of Ri-Bhot District, Meghalaya since 1996, This
project has been included into NATP from 1999
onwards. In this project 1000 Tarm families have
been adopted for their overall development in
agriculture, livestock, horticulture, mushroom
cultivation, vegetable production, pisciculture and
related aspects. Another important aspect covered
under this project is the drudgery reduction in
agricultural operations especially for the women
farmers.

For enbancing rice productivity, four ICAR
developed varieties namely, RCPL-1-28, RCPL-1-
29 RCPL-1-87-8 and RCPL-1-87-4 were cultivated
covering nearly 7 hectares of lowland and upland.
Similarly, RCM-1-1, RCM-1-2 and RCM-1-3
varieties of maize of this Institute have covered 5
hectares of land. The seeds of hybrid tomato and
capsicum have been introduced among the selecled
farmers for commercial vegetable cultivation, which
has been immensely popular among the farmers.
The preventive measures taken up against soft rot
disease of ginger has helped the farmers to get
quality produce.

In the livestock sector, so far 200 piglet of
improved breed (87.5% Hampshire Inheritance)
were distributed among the farmers to increase pork
productivity as well as to replace the local low
productive pigs, The farmers were also trained in
management practices and vaccination schedule.
Concentrated feed was also provided for gaining
faster growth. Rabbitry, which is comparatively a
new venture has also been taken up under this
praject and so far 40 pairs of rabbits have been
distributed among the farmers along with feed and
housing technology.

In fish production, ten farmers were identified
and they were trained in scientific fish culture

Airstieel Rogroee 2003 - 20

http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

practices. The pre-stocking, stocking and post-
stocking management practices were demonstrated
to the beneficiaries.

Mushroom spawn has been distributed among
the selected unemployed youth Lo help them start
their own venture for additional income generation.

Improved agricultural tools and implements
suitable for hill agriculture like long handled
weeder, maize sheller, grass cutter, hoe ete have also
been provided to the farmers for reducing drudgery,
specially for the women farmers. Moreover, pedal
paddy thresher, knapsack sprayer have also been
given to the farmers for its use on community basis,

In the initial stage of this project saplings of
citrus and guava have also been distributed to the
farmers, which are about to bear fruits in the farmers
field.

For the successful implementation of this
project, altogether 7 On and Off campus training
programme for the practising farmers have been
conducted within this year. Moreover, the Farmers
have been taken to Assam and Delhi to help them
understand the benefit of modern cultivation and
livestock management practices.

Table 126 : Adaptability Assessment of RCPL-

1-28 and RCPL-1-29 in the farmers® field
(Upland)
Paramelers RCPL-1-28 RCPL-1-29 Local
variety
(Maniphow
Aren (Sa.m) 0 20 200
Germination percentage 43 a4 a6
Plant height (cm.) 92 a3 95
Mo, of hillstsgm. 24 24 18
Mo of titlerahill 3 13 4
Nooof grains/panicle iT1 173 32
1000 grain wi. {zm) 2523 g | 22:29
Yield (Kagfha)  Max. 3313 3389 2341
Min, 2312 2455 1786
A 29712 b 2113
Cosl- Benelil ratio | ] 1:2.4 -

The performance of these varieties was
compared Lo the local variety to help the farmers
understand the potentiality of the introduced
varieties. At the same time, the adaplability of these
varieties was measured against cerlain parameters
like germination percentage, plant height, no. of
hills/sgq.m. etc. The difference in yield, which is

presented in the table, has helped the farmers to
replace the local variety with that of improved one.

Table 127 : Performance assessment of improved
varieties of rice (RCPL-1-3 and DR- 92) in
lowland condition

Parareters RCPL-1-3 DR-92 Local
yariety
{Lakang)
Area {Sg.m) 200 200 206
Germination percentage a4 a6 pili}
Survivabilivy Fercentage 92 a5 4
Blant height {em) 52 53 39
Na. of hills/Sq.m 24 27 19
Mo, of tillershill ] LS i
Mo, of gruins/panicle 154 159 il
LOKICY srrain i, (g 23212 26,93 228
Yield (Kgfha)
M. 36t 3710 2519
Min. 2639 2714 1938
Avp. 3113 3123 2208
Cost- Benefit ratio (e 2 122 =

The data clearly showed the better performance
of the introduced varieties. 1t was observed that both
the varieties (RCPL-1-3 and DR-92) performed well
in respect of number of grains/panicle, 1000-grain
weight and yield. The yield of the crop clearly
shows that the introduced varieties could adapt the
local condition very well,

Table 128 : Performance assessment of improved
variety of maize in the farmers’ field

Parameters RCM-1-1 RCM-1-2 RCM-1-3 MLY
ArcafSag.m.) 500 SO0 S00 506
Plant Ieighe jemy 205 171 213 L

Cob length (e} 151 15 18,3 137

Cale girth (em. ) 719 T2 8.59 533

Mo of cebsdplant 1 1 i 1-2

Av. Yield (Kgmhal 30004100 3000-3100 0004200 1700-1800
Cost- Benefitratic 1:6.5 1:3.0 L:bg -

Verification Trial was taken up to assess the
production potentiality of RCM-1-1 RCM-1-2 and
RCM-1-3 as well as to increase the overall
production of maize as settled cultivation. It was
observed that the introduced varieties could well
adapt the farmers condition and the yield was
recorded as high as 4000-4200 Kg/ha whereas the
yield of local variety, MLY, was only 1700-1800
Kao/ha.

1153 Avinnald Bopeor 2002 20067
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Table 129 : Performance assessment of hybrid
variety of tomato in the existing micro farming
situation during the Kharif season

Parameters Var, Gotia VarSwraksha. Var Khasi
Local

Arca Sg.m A0 400 400

Germinarion Percentage 80 T8 74

Mo, of froitsplo S 34 12

Frum size (zicth) T3em T.Sem 4. 2cm

Average weight! fruil 53 &m 57 pm 39 pm

Yield (kgha) 32300 FLG00 2700

Cest — Benefit ratio 1.5 1:6.6 o

Gotia and Suraksha were introduced considering
the better performance of the varieties in the farmers
field. The results obtained so far has indicated that
the introduced varieties could perform better in
respect of fruil size, average weight of the fruit,
thinner pulp and average yield.

Table 130 : Performance of high yielding variety
of capsicum in the existing micro farming
situation during Kharif season

Parameters Yariely Laocal Cost-
(California  Variely Bencfit
Wonder) ratin

Areal5g.m.) 10 400 170

Mo of fruits plat 7 1%

A, Weisht Mruit (zm) Gl a7

Survivabilily percentuge DX B7

after Transplaniing

Yield (ke Q300

15500,

This intervention gave better results when the
variety was judged against parameters like number
of fruits/plant, average fruit weight and the yield.
Though the local variety has shown a better survival
percentage after transplanting in the field the same
trend has not been observed in other aspects. Due
to bad weather condition and without use of any
inpul, this variety performed well in the farmers’
field.

It was revealed that production performance of
Large Black was better than crossbred under village
condition. Bul crossbred were more adoptive than
Large Black pig, which is reflected through
mortality. It was also found that the mortality per
cent was higher in the case of LB as compare (o
B 5l
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Table 131 : Performance Assessment of two
breed of pigs under traditional system of rearing

Parameters Large Black Crosshred (75 %
(LB ‘Hampshire
Inheritance)

Imtitial body weaght (Kg)
Average hady weight at
& months of age (Kg)
Average body weight
8 months of age (Kg)
Average bady weight

L | year of age (kg
Average daily body
weight gain (giday)
Cost- Benefit ratio

1095 £ 093 (100
2370 £ LO2(%

9,62 & 0.85 (10}
1945 £ 075010

025 ¢ L3T(H 2735+ 115 (9)

AROR £Z35(T) 429223169

150,92 & 12,36 (7). 133.20 £ 18.62(9)

112 Eil:1

On Farm Trial on “Assessment of standardized
ration on growth and performance of pig”

Table 132 : Production performance of crosshred
pig

Production traits Tvpe of feeding system
With 50 % Without
balanced ration balanced ration

Tnitial body weight (Kg)
Avg. hody weight a4

926x L1510 200 =1.26 (10)

maonths (Kg) 1261 = 1.96° LL7d = LG5
Ave body weight at 5

maonths (Kg) lo.sb = 2,75 14,18 & 1.77°
Avg, hady weight atd

months (Kg) 201322013 16,88 + | 92°
Ave body weightat 7

months (Kg) 24.65 =414 20,48 x 2,36
Aovg, body weight at 8

muonths {Kg) 29041 4,184 2304=21.05%
Avg, bady weight at

9 months (K 3378+5.150 27.57+4.57"
Ao, body weighe ar 1

year (Kg) 49082 6,29 16,54z 4,12
A, daily hody weeight

frain (pdday) 130801 &.14* L0129 + B.053"
Mortality %) 1m0 1

Coat- Benefil ratio 1:2.1 1:1.6

Results indicate that mean body weight at
different ages differ significantly (PCO.05) hetween
two groups with a similar management and housing
system. Similarly, average daily body weight gain
{g/day) also differs significantly (PCO.01) between
two feeding groups. Mortality rate was also higher
in traditional feeding system. So it may be
mentioned here that with the feeding of 50 percent
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balanced ration, significantly mere productivity can
be achieved.

8-8: On Farm Trial on “Assessment of
performance of broiler rabbit breed in
micro farming situation™

Table 133 : Production and reproduction
performance of Rabbit in adopted village under
IVLP

Traits New Zealand  Soviet
White Chinchilla
1. Litter Sie at birth 5262041 548+ 0.56
2. Litter weight at birth (g) 320.62% 1973 34B.63 3 3591
3 Individual liver weight st 6200 1 3,37 6362 2,19
birth (g}
4, Litter size st weaning 2,92 £0.95 3.06 £ 086

ITE3.B4 £ 42,65
610.57 + 32,25

1947.68 + 37 .86
035.97 + 28,15

5. Litter weight at weaning {g)
6. Individual Litter weight at
WeAnLNg

T. Avernge weight at 90 days () 1565.28 + 43,15

8 Average weight at 180days(g) 2524 45 + 62.92

o Awerage daily post weaning 10,65 + 2.85
body weight gain (éday)

Cost- Benefil ralic

LBT2.08 £ 38.46
276628 & 75.25
1215+ 235

L:1.4 1:1.6

The results revealed that the Soviet Chinchilla
breed performed little better than New Zealand
While breed of broiler rabbit in over all production
as well as reproduction parameters,
§5-9: Composite pisciculture in the IVLP adopted
villages .

Table 134 : Growth of fishes in 14 months of
culture [

S5l Species Average Average
No. initial final
weight (pm)  weight (gm)
1. Catla 14.15 410.56
2 Hahu 6,60 20
5E Mrigal 407 125375
i Silver carp &0 50000
3 Grass carp 2. 81300
6, Comman carp 453 52530
A Gonius 2758 221575

Certain constraints were observed among the
farmers in practising composite fish culture with
management practices in total. Some farmers were-
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feeding the fishes as long as the feed was supplied
to them and subsequently feeding was discontinued
by them, Also, some farmers were not following
the application of lime and cow dung as per the
recommended schedule. All these factors directly
reflected on the production,

NAGALAND ;
Socio-economic and personal characteristics of

leaders and non-leaders
5.5. Gadge

The study was conducted in Teneiyphe-1 and
Ngwala villages of Nagaland. Traditional leaders
were found in the upper age group. The finding
focused the importance of G.B.(Gaon Burah} in the
progress of the Naga villages. It was lound that all
the leaders belonged to medium annual income
group. Non-leaders in majority were found in low-
income group (< Rs. 10,000). Majority of the
leaders in different leadership patterns owned farm
size between 1.1 to 2.5 ha. Majority of the leaders
belonged to high socio-economic status, while the
maximum numbers of non-leaders were found in
medium socio-economic status. Majority of leaders
were found in high degree of scientific oriertation.
Majority of non-leaders (62.12%) were found in
medium degree of scientific orientation, About
82.4] per cent of leaders were found in high degree
of mass media participation. All the political and
functional leaders were having high degree of social
participation. About 73 per cent of traditional
leaders were found having high social participation.
The percentage of leaders having high information
source use pattern wag 86%. The non-leaders having
high information source use pattern were only 19%.
Majority of leaders (93.20%) had high level of
extension contact, while the maximum number of
non-leaders had low to medium level of extension
contact.

Gap between role expeclation and role
performances of leaders in village
developmental work

5.5. Gadge

The research work was conducted in Teneiphye-
I and Ngwala villages of Nagaland to find out the
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gap between role expectation and role performances
of leaders in village developmental work. The
minimum gap (19%) between the role expectations
and role performances of the leaders was found
related to rising of funds. Out of total 150
respondents, 80 respondents expected their leaders
to give emphasis on the improvement of economic
and social condition of the resource poor. But only
46 respondents said that their leaders were
performing this role. The highest gap (41%) was
found when leadership role of making simple, easy
and affordable technological solutions was
concerned. While considering negative roles of
leadership, the maximum gap found was regarding
*Securing advantages of governmental help for self-
development with profil motive, ie. (26%). The
average gap found related to negative role
performances and people's expectations [rom their
leaders was (9%).

TRAINERS’ TRAINING CENTRE

The Trainers” Training Centre {TTC) of I[CAR
Research Complex for NEH Region, Umiam is

engaged in planning, organizing and conducting
training courses Tor refreshing the knowledge and
upgrading the skills of the scientists/trainers of
Krishi Vigyan Kendra’s (KVK's), the field
functionaries of the State Departments of
Agriculture, Horticulture, Soil & Water
Conservation, Animal Sciences, Fisheries ete,
including NGO's in the North Eastern Region of
India. The TTC conducted need-based quality
training programmes during 2002-2003 (Table
135:.

All the 86 participants have been benefited
immensely from the above need-based and quality
training programmes conducted by TTC where State
Govt. ofTicials (409, ICAR staff (35) along with
KVEK Scientists/ In charges (11) were (rained.
Participants from Meghalaya (76), Assam (6),
Tripura (1), Manipur (1), Sikkim (1), and Arunachal
Pradesh {1) have attended the trainings, The
participants belonged to different categories
including Scheduled Tribes (56} Scheduled Caste
(2), OBC (5), and General Category (23).

Table 135 : Training Programme conducted in TTC during the period 01.04.2002 to 31.03.2003

SL Training Programme Period No. of Sponsoring  Remarks
No Participanis State
M F T
1. Plasticulture Interventions for - 29" Aprte 15 21 36 Meghalaya  Trg. programme condueted under
Horticulture & Agriculture FrMay, 02 L AICRP (Agril. Engg) and in
Development in Meghalaya collaboration with Meghalaya Small
Farmers Agri-business Consortium,
Shillong,
2. Rabbit Production Technology 20— 24 5 ] Il Meghalaya
Aug., 2.
3. Peultry Production Technology 19 - 22 12 k] 15 Meghalaya
Mo, 02,
4. Rural godown scheme for - 12 Dec. 02, 24 - 24 Meghalaya, Collaborated training programme with
KK Scientists/Tncharges of Assam, NIAM Jaipur
NEH Region Tripura,
Manipur,
Sikkim
Total 56 3 8o

Il — Male; F— Female: T - Total

136
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RODENTS

All India Network Project on Rodent Control
K.A. Pathak & D, Kumar

Survey and surveillance

The regular survey conducted on rodents showed
the occurrence of Bandicota henpalensis, Rattus
nititidus in fields and adjoining areas and &
bengalensis, Ratus rattus and Mus muscslus in
houses, stores, godowns, Bandicota bengalensis is
recorded as predominant species. Highest rodent
activities were recorded during July to September
and least during December-February, Upland areas
harboured maximum number of active burrows.

Damage assessment and control operations in
yarious crops

Rodent damage in paddy, maize and groundnut
was recorded at various locations. Cumulative
damage to the tune of 2.63 and 1.92 %, at vegetative
stage, was recorded in lowland and upland rice,
respectively. The damage increased to 7,34 and 5.03
% at grain formation stage. Early maturing varietics
suffered higher losses (up to 9.16%). Two
treatments, at 13 days interval, with rodenticides
(racumin, bromadiolone and zinc phosphide)
proved effective and very less damage was observed
at maturity, Maize cobs suffered losses of 5.86 %
that was reduced 10 1.79% after treatment with
different rodenticides. Groundnut crop was
damaged up to 6.79% at pod formation stage. (lable
136)

Table 136 : Damage assessment and control

Locations Damage %
Vegetative  Grain Maturity
stage formation

Stage®

Rice lowland 2.63 734 L85

Rice upland 1.92 5.03 Loy

Maize - 5,86 Il

Groundnyt 4.33 6.79 -

** Treatmenl with different rodenticide baits

PDF Creator - PDF4Free v2.0

Efficacy of rodenticides (Table 137 & 138)

Fields: Treatment of Rodent burroves in upland
areas, having paddy, maize and groundnut, with
fresh bait of racumin (0.0375%) prepared from
ricumin tracking powder for one day resulted in
79.00% reduction in active burrows. In these lields
damage was considerably low after treatment.
Average consumption of racumin bait, when used
on bait stations, was 39.25% and 42.63 in | and 2
days treatments, respectively in fields.

Zinc phosphide 2% bait, kept in bait stations
(made up of bamboos) was consumed 1o the tune
of 29% and rodent activities were reduced
significantly in paddy fields, Bamboo bhait stations
proved very effective during rainy seasons for
keeping the poisons baits in the fields.

Table 137: Burrow treatment with rodenticides

Rodenticides Mo, of No. of i
aclive active reduction
burrows  burrows  in active
treated after 7 burrows

days of
treatiment

Racumin bait (0.0375%)

Eice fields 70 14 BOLO0
Mauixe fields 4 10 .27
Groundnut fields 37 8 7837
Animal farm 113 20 52,30

Zine phosphide (26)

Rice fields 25 4 H4.00
Uncultivated 51 4 8233

upland area

Animal farms: Rodent activities were recorded
high in animal farm because of the storage of
various kind of feed used for rabhits and pigs.
Rabbit feed and pig feed were used as bait material
for control of Bandicota bengalensis, Fresh bait of
racumin by using animal feed as bait material was
found very effective. In one-day and two days
treatment consumption recorded was 45.30 -
50.00% (av. 47.65) and 42,85 — 52.71% (av. 47.78),
respectively, at different locations and  effective
control was achieved within 10 days of treatment.
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Treatment of rodent burrows with racumin
tracking powder was found very  effective, One-
day treatment of RTP resulted in 82% reduction of
active burrows.

Houses, shops & Godowns: Bandicota
bengalensis and Mus muscrdis were recorded as
predominant species. Use of anticoagulants
(Racumin and Bromadiolone) proved effective in
controlling these species, Racumin was found more
effective than bromadiolone against 5. Bengalensis.
Average consumption of racumin bait recorded was
3471 — 41.36% and 35.29 — 43.26% in | and two
days treatment, respectively. Effective control of
rodents with anticoagulants was achieved within10-
12 days with 1 day treatment of racumin and 2 day
treatment of bromadiolone. Zinc phosphide (2%:)
bait was found very effective in controlling rodent

population with an average consumption of 17.00-
20.00% in one day treatment. But, its use was not
recommended in urban areas and animal farms
because of hazards posed to the non- target
Organisms.

Evaluation of new rodenticide (racumin paste)
in Laboratory:

Evaluation of Racumin paste was conducted
under laboratory conditions against B. bergalensis.
In ‘No choice’ test, 100% kill of experimental
animal was achieved within 3-10 days after one day
feeding and within 3-9 days in 2 and 3 days
treatment. In ‘choice test’ one day feeding resulted
in 90% kill, while 100% kill in 2 and 3 days
treatments.

Table 138: Effect of different rodenticides exposed on bait stations

Locations /Rodenticides

1 day treatment

No. of bait
stations
Fields
Kacumin bait (003755 i 105
Zine phosphide (2%) b 60
Animal farm 5
Animal feed based racumin bait (0.0375%) 42
Shops -
Racumin bait (0.0375%:) 115
Houses
Racumin bait (0.0375%:) 160
Bromadiolone (0.005%) a0
Zine phosphide (29 A0
B = = 158
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2 day treatment

Av. Bail Now. of bait Av. Bait
consumed (96)  stations consumed (%)
39.25 A0 42,63

2900 - -

4763 20 47.78

3471 40 35.29

41.36 30 43.46

A3.00 15 35.21

18.50 -
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Sl
No.

1
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Name

Drr. Kirti Singh

Shri Satpal Singh Yerma,

Dr. B.S. Hansra
D, I8 Samra
Dr. Akshayaber Singh

Prof. V. EMahajan

Shri Shyamal Duta

Shri K. M.Seth
Lt.Gen. (Retd.)

Shri B.K Vaish, [AS

Shri Ashutosh Jindal

Colonel Anil Nakra,
SM(Retd,)

Colonel PP.Sharma,
YSM (Retd,)

Dr RS Misra,

Shri (3.5 Raju

Shri K.IBenny, CSC
along with 27 farmers

5ri Tarun Kapoor, [AS
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Designation and Address

Ex-Chairman, ASRE, New Delhi

IMC nominee by ICAR
New Delhi

ADG (AE), ICAR, New Delhi
DG (NEM), ICAR, Krshi Bhawan
Professor, W T C, IARI, New Delhi

Professor, Member of QRT.

His Excellency the Governor of Nagaland
His Excellency the Governor of Tripura
Principal Secretary & Commisioner,
Depll. OF Fisheries, Govt. ol Tripura

DM & Collecter, West Tripura, Agartala

Executive Pilot,Pawan Hans Helicoplers Lid,
MNew Delhi

Executive Pilot,

Pawan Hans Helicoplers Lid, Safdarjang Airport,
New Delhi-3

Principal Scientist,Regional Centre (TCR), BBSR
Directar, SIPARD A.D. Nagar, Agartala

Director, ASHA
Damdamia, Tripura West

Director (P), S1WN

™k

Date of Visit

st May 2002

9 May 2002

21 May.2002
26 Tune, 2002
1# & 2™ July, 2002

30" June o
3 July, 2002,

2w Moy, 2002

21# Nov,, 2002

23" Nov, 2002

1% Dec,, 2002

4 Jan., 2003

4" Jan., 2003

24 Jan., 2003

7" Feb., 2003

10" Feh., 2003

215t Feh., 2003
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Research Articles:

Maujmudar, B., Venkatesh, M.S,, Kailash Kumar and Patiram
(2002) Effect of levels of potassium and FYM on yield
and uptake of nutrients by sweet potato and different forms
of K inan acid Alfisol of Meghalava. fowenal af Potassivm
Reseavch, IR (Accepted for publication),

Majmudar, B., Menkatesh, M.5., Kailash Kumar and Patiram
(2002) Effeet of nitrogen, sulphur and pig manure
application on yield, nutrient uplake and guality
parameters of maize-mustard crop rotation and residual
nutrient build up in an acidic Alfisol of Meghalava,
Jowrnal of Hill Research, 15(2): 63-70.

Majumdar, B., Venkatesh, M.S. and Kailash Komar (2002)
Ellect of nitrogen and farm yard manuee on vield and
nuirient uptake of turmeric (Curcwma fonga L.} and
different forms of inorganic N build up inan acidic Alfisol
of Meghalaya, fndian Jowrnal of Agriceltural Seiences,
T200): 528-531.

Venkatesh M5, Majumdar, B., Kailash Kumar and Patiram
{2002) Effect of Phosphorus, FYM and lime on vield, P
uptake and forms of soil acidity in Typic Mapledalf of
Meghalaya, Jouwrnal of the Indian Society af Soil Science,
S00(3): 254-258,

Venkatesh M.S., Majumdar, B., Kailash Kumar and Patiram
(2003) Status of micronutricnt cations under various land
use systems of Meghalaya, Jouwrnal of the Tndion Suciety
af Soil Science, 51 (1) 60-64.

Yenkatesh M.3, Majumdar, B., Lal, B. and Kailash Kuemar
{2002) Relative performance of sulphur sources on sulphur
nutrition of groundnut in acid Alfisol of Meghalaya., Indian
Sowrnal af Agricuimral Sciences, T2 (d): 216-219.

Singh, AK. and Narayana Bhat M 2002, Control of frenchbean
rust through fungicides and a nem based formulation.
Indian Phytopath 53 (2); 241-243,

Prasad M.Santa Lakshmi, Prasad M. Srinivas, Sharma Y. and
Singh AK. 2002 Management of brown spot disease of
rice, Indian Journal of Hill Farmg. 15(1): 15-17

Prasad M.Srinivas, Prasad M.S.Lakhmi, Singh A.K. and
Sharma Y. 2001 Effect of containers and fungicidal
application on the storage of Khasi Mandarins. Indian
Journal of Hill Farmg 14(1): 56-62

Sharma Y.P. Singh A K., Prasad M.Snnivdas Prasad and Prasad
M.5.Lakshmi 2001 _[trogenic effect of eitrus management
with systemic fungicides Indian Journal of Hill Farmg.
14{17: 78-83

Prasad M.5. and Prasad M.S Lakshmi .Singh A K and Sharma
Y. 2001, Reaction of cilrus germplasm to different fuagal
diseases in Meghalaya [ndian Journal of Hill Farmg
14010 113-116
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Chandra, 5., Singh, AK., Sharma, Y.P. and Prasad
M5 Lakshmi 2003, Bamboo dust: A substrate for growing
oyiter mushrooms (Plearotus Spp.) pp. 275-277 In Proc,
Approaches for Increasing Agriculoueal Productivity in
Hill and Mountain Ecosystem (Eds: B.P.ihan,
K. Bujarbaruah, Y.P.Sharma and Patiram) [CAR
Research Complex for NEH Region, Umiam, Meghalaya

Prasad M.5., Prasad M5 Lakshmi, Singh, A.K. and Sharma,
Y2003, Diseases of rice and their management in NEN
Region. pp. 267-274 In Proc. Approaches for Increasing
Agricultural Productivity in Hill and Mountain Ecosystem
(Eds: B.P.Bhat, K.M.Bujarbaruah, Y.P.Sharma and
Patiram} ICAR Research Complex for NEH Region,
Umiam, Meghalaya

Mermia, DKL and Sarna, B, (2003) Metroglyph analysis of
maize inbreds in Northeast India. J Assemn Science Society,
December, 2003(1n press),

Werma, LUK Thakar, R Singh, NK and Mishra, 5.8, (2002).
Heritability and genetic advance studies in F, population,
F, population, parents and Pooled population of intra
indica crosses of rice grown under late sown condition.
Mysore S Ageil Sei 36(3): 222-230.

Sahay Gitanjali; Verma, DK Duorai, A Anng and Sarma, B K,
2002, Bhartiva Krishi Anusandhan Parishad Padap
Prajnan Prabhag ka Utar Pucvi Parikshetra Ke live
Kismon ke Vikas mein vogdan, Jigyasa (In Hindi).
September: 33-42.

Rajesh Kumar, Pal P, Prasad K, and Prakash N, 2002
Modernizing Tribal Piggery: & delineated Approach
(Research Bullerin No- 47).

Pal B.F, Kumar Rajesh, Bankey Bahari, Prakash N and Parsad
K., 2002, Pereolation of Improved Agricultural
Technologies in Meghalaya villages, Mysare J. Agril,
Scientist, 36: 162- 164,

Prasad K., Burman B.D. and Kumar Rajesh, 2002, A problem
solving approach of Agricultural Extn. for Development:
A guide to the Extn. workers. Zoveam Lonetin, 44 (2); 39-
42

Babu Narcsh, P. Venkateswarlu and R. . Verma (20017,
Perlformance of selected brinjal lines in Nagaland, Inefian
JOEN Farm, [4 (2 29- 33

Babu MNaresh and Anamika Sharma, Effect of Integrated
Nutrient Management on Productivity of Banana and soil
Properties. Abstract published in “Global Conlercnce on
Banana and Plantain™ from 28- 31 October 2002 at
Bangalore, pp 126,

Karmakar, H.DL(2003). Amtibicgram of bacterial pathogen
isalated from repeat breeder cows in Sikkim, No PP-47,
in the “XXI Conference of IAVMI on 7% w0 9% Feb,'03 in
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ICAR Research Complex for NEH Region, Umiam,
Meghalaya,

Karmakar, LD, (2003} Bacterial pathogens isolated (rom
cervical mucus of repeat breeder bovine cows in Sikkim.
No. PP-48, in*X X1 Conference of IAVMI an 7w 9"
Feb, 02 in ICAR Research Complex for NEH Region,
Umiam, Meghalaya.

Farmakar, HLID, (2007 Bacteriological study of abortion in
hovine cows in Sikkim. No, PP-30 in “XXI Conference
Al TAVMIT on 7" 10 9% Feb '03 in ICAR Research Complex
for NEH Region, Umiam, Meghalaya,

Dey, [ Das, A and Karmakar, H.DU2002), Mycotoxin in feeds
and its detonification o improve production performance
of livestock, Indian Dairy Mon, 545)35-4

Singh, .1, Sharma, S.K., Sharma Anamika and Sharma A
(2003 Evaluation of varicus extraction methods for
estimation of Potassium content in Plant materials of
different field crops of Nagaland, Advences in Flant
Sciences 10{1} 131-136,

Sharma, A Sharma Anamika and Sharma, 5K, (2002). The
scope of improving the existing system of Poultry farming.
fioved. 13 (1,2% 147-150,

Sharma, A: Lal, B.C.; Sharma, Anamika; Sharma, 5.K. &
Singh, 1{2002) ~“Factor productivity and real cost of
production of major cereals and non-cereals crops in
India”. *2™ International Agranomy Congress on
Balancing Food and Environmental Security — A
continuing challenge, TARL New elhi, Movember 26 10
30. PP 16-17.

Sharima, A; Lal, BCL; Sharma, Anamika; Singh, 1 & Sharma,
S.EL {20033 —*To study the prollem faced by the farmers
for Adoption of improved Maize cultivation practices in
Hills™. 5" Indian Agricullural Scientists and Farmer's
Congress”. Yigyan Parisad, University of Allahabad,
Adlahabad, February 15 & 16, PP 13-14.

Sharma. A; Sharma, Anamika & Sharma, S.K. (2002) -
“Alternate cropping system of Magaland in Morth Fast
region of India™, Mawe & biosphere. Vol No, 7(3).
December, PP 13-16.

Sharma,.5.K.: Singh 8P Sharma Anamika and Sharma A,
(20033, Status of Available Nitrogen, Phosphorus,
Potassium and Physio-chemical characteristios of Acidic
soils of Marth Tast Region with special reference o
Magaland State, Fowernal of fnteracadenia, Vol 7013 123-
126,

Sharma, Anamika and Sharma, 5. K. (2003). Scoring technigue
for rose evaloation. Sowesel of Qraamental Horticwdtiee,
New Series. Vol. 6 (1) 50-34.

Babu, K. D, S, Yadav, ¥. 5. Prasad and ¥, B, Sharma {2002}
Pre harvest it drop in Khasi mandarin (C seficulaia
Blamee), Crop Res 23 (20 308-312,

Dubey, A K., A, Nath, R.K. Patel, K.D. Babu and D, 5. Yadav
(2002), Standardization of maturity indices of Kinmow
under Meghalaya condition. Pragressive Hortienitre,
34013 119-122

Mishra, M., LP Singh, 8. Govind and [0S, Yadav (2002), Elfect
of wiacantanol on micropropagation of cerlain citrus
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N. Rai, 105, Yadav and R, Yadav (2002). Standardization
of paclobutrazol a, concentrations in vegetable
crops. Veg Sei, 2% 149-53.

Babu, Dinesh K, and 1, 5. Yaday (2002). Screenning guava
hybrids for yield iand quality traits. Seuth Indian
Horticuwltere, 30 (1-27: 190-194

Babu, Dincsh K. and [} S, Yadav (2002), Effect of
Dichlorophenoxy acetic

A acid on yield and quality of Khasi mandarin (.
retfonlata Blanco), Sourh
B Bndtan Horticatore, 5001-33 31-335,

A Tripathi, N, Mayak, 8.5.K Das: Economics of Groundnut
Production under frantline demonstration. inAgricuitural
Exlension Review volume, Mov — 2002,

A K Tripathi, 8.B.Singh & K.K.Datwa: Constraints and
Prospects of slow growing crops, viz, Maize Pulse and
pilseeds in Morth Eastern Eegion in India {Abstract)
Published in Indian Journal of Agricultral Bronomics
Voluime — 57, No- 3 July — Sept 2005 page 379 - 380,

Dauta, KK, C. de Jong and Singh, O.P (2002}, Feasibility of
subsurface drainage for salinity contred in the trans-
Gangetic region of India, Irrigation and Drainage, Vol
51, Ne d {Wiley & Sons lul publication}, pp275-292,

Datta, KK & C. de Jong (2002) Adverse effect of waterlogging
and sodl salinity on crop and land productivity in northwest
region of Haryana, India, Agriculural Water Management,
Yol 37, Mo 3.pp222-238,

Datta, K. K. (2003) Farmer’s Participation in Sub-surfuce
Drainage Project: Experience from Harvana, in
Institutional Change in Indian Agricolture, In: Pal, Suresh,
Mruthyunja, Joshi, PK, and Raka Saxena. (Eds.)
Institutional Change in Indian Agriculture, National
Centre for Agricultural Economics and Policy Research,
pp 2552604

Datta, FLK and Singh, 3.1 (2003} Analysis ef waditional

agricultural Practices of NEH Region, In; Bhat,B.F,
Bujarbaruab, KM, Sharma, Y.P and Patiram, (Tds.)
Approaches for Increasing Agricultural Productivily in
Hill and Mountain Ecosystem, HCAR Rescarch complex
for MEH Region, Pp 283-289(,

Singh, Datta, KK and Nagachan, 5.% {2003} Economic
Analysis of Shilting Cultivation, In: Bhatt,B.F,
Bujarbaruah, E.M, Sharma, Y.P and Patiram. (Eds.)
Approaches for Increasing Agricultural Productivity in
Hill and Mountain Beosvstem, 1CAR Rescarch complex
for NEH Region, pp 323-33(L

Gupti, L1, Doley, 3, and Yadav, B.12S. 2001, Performance of
broiler chicks under different types of management
practices. Indian I, Hill Farming 14 (2): 120-122,

Gupta, 1., Yadav, BRS, and Hore, DK 2002 Production
potential of buckwheat grain and its feeding value for
poultry in northeast India, Fagopyrum, 19:101-104,

3. Agrahar - Murugkar., P, P Pal and B P 5. Yadav 2002,
Dietary pattern and foad consumption pattern of the tribals
of Meghalaya and ils relation with socio- economic
factors. fed.J Notr Diedes. (In press).
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Agrahar-Murugkar, D., AND Pal, PP {2003). Intake of
Nutrients and Food sources of nutrients among the Khasi
tribal women of India. Nutrition: The International
Journal of Applied and Basic Nutritional Sciences (In
press).

De,L.C and K.R.Dhinan { 2002 ) : Growth , flowering and
corm production of gladiclus as influenced by
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15¢2): 69-74

D¢, L.C, B. K. Bhatiacharjee and K. R, Dhinan (2002} Effect
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Baghel, 5.5., Singh, S.B. and Singh, LM. (2002) The WTO
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Agricultural Productivity in Hill and Mouontain
Ecosystem, organized by Indian Association of Hill
Farming & 1CAR Complex for NEN Region Umiam,
Meghalays {in press).

Singh, 5.B., Datta, K.K., and Ngachan, 5., (2002) Adoption
ol Agroforestry Technelogy in Mizeram — an Economic
Analysis, Agricultural Economics Research Review
{revised version communicated ; Ref, Mo, AERR:234
dated 120502003,

Singh, 5.B., Mishra, LK., and Datita, K.K. (2002) Financial
analysis of Selected Agro-Horticuliure systems in
Meghalava, Journal of Hill Research (Ref Mo, THR: 800/
2002 daned 111102}

Singh, 5.8, Singh, BB and Datta, KK, (2002}, Shifting
Cultivation and 1is Sustainability in India"s North-Eastern
Hill Agriculiure, Agricultural Situation in India: Val.
LAV 0):467-472

Sunil Kumar, K. 2002, Variability of Mangifera species in
Manipur. {In) Proceedings on Recent advances in life
scignces (LS. Yadav, Bdited), Manipur University, Tmphal
- 1579

Tripathi, A, Singh, 5.13. and Daua, K1 {2002) Constrainls
and prospeets of Slow Growing Crops, viz. Maize, Pulses
and Chlsceds in North Eastern region in [ndia Indian
Tournal of Agricultural Beonomics 57{33:379-380.

Yadav, AL KL and Raychaodhuri, S. 2002, Recent advances in
phylogeny and taxonomy of rhizobia, Biofertiliser
Merarsletter 1002) :26-30,

CGhosh 5. K. Persistant penile frenuwlum in a boar and its
management- a case report, Communicated to : The Indian
Tournal of Animal Reprodiction,

Niranjan, M, and Chander Datt, 2003, Egg quality trates of
khaki Camphball and desi ducks. Indian J. Poultry Science,
(Submirted).

Book chapter

Majumdar, B. (2002} Soil and land use survey and land
capability classification. Integrated watershed
management for sustainable development. (Bds; KK,
Satapathy and K.K. Duta) pp. 27-30.

fenkatesh M5, (2002) Biofertilizers In: Integrated watershed
management for sustainable development, (Bds; KK,
Satapathy and K.K. Dutta) pp. 213-215.

Patiram {2002) Soil fertility management, In: Integrated
watershed management for sustainable development.
(Eds: K K. Satapathy and K.K. Duua) pp. 121-126,

Singh, A K, and Chandra, 5. 2002, Mushroom Cuoltivation,
Pages 227-230 /i Integerared Watershed Management for
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Sustainable Development (Eds. K.K.Satapathy and
K.E.Dutta). ICAR Research Complex for NEH
Region, Umiam, Meghabaya,

Chandra,5. Singh, AJ.2003. Use of Plastics in Mushroom
Cultivation in MEH region.Pages 183-190 in Plasticulture
Intervention for Agriculture Development in North
Eastern Region (Eds. KLK. Satapathy and Ashwini
Kumar), ICAR Research Complex for NEH
Region, Umiam, Meghalaya,

Yerma, 1V E; Pattanayak, A and Dhiman, KR, (2003) Boro
rice production system in northeastern India: A Research
Perspective. fook Chaprer In Bore Rice., Proc. NSM-
2R ey - Singh, Mahbely Hossain and R Thakurn, IRRI-
Inddic Office, New Delhi. pp. 137-160.

Verma, VK. 2002 Population Improvement for the
Development of hybrids, composite and synthetic varieties
of maize. Book Chapter. In Approaches for Increasing
Agricultural Productivity in Hill and Mountain
Ecosystent. Eds. Bhatt, B.I"; Bujarbaruah, K .M. Sharma,
Y and Patiram pp219-232

Durai, A.Anna; Pateanayak, A: Verma, D.K: Sahay, Gitanjali
and Sarma, B K. (2002} [nroduction of BExotic Rice
Waricties in rainfed Lowlands of Meghalaya . Book
Chapter. In Appreaches for Increasing Agricultural
Productivity in Hill and Mountain Eeosysiem, Eds, Bhau,
B.P: Bujarbansah, K.M.: Sharma, Y.I% and Patiram pp237-
241

Verma, DMK Sarma, B.K and Gugpta, FLS {2002) Sability
analysis in baby corn in themid hills of Meghalaya, Book
Chapter. In Adv, Maize Prodn, Tech, & Quality Impvt.,
Proc, NSM-2ZK. Ed.: C.F.Awasthi, Indian Scc. Agril.
Bicchemasts- P.C., 20002: pp. 44-47

Verma, DLK. and Singh, WKL (20023 Agro-informatics and ies
strategic role in Agricultural Rescarch, In Fundamentals
of Bioinfomatics. Ed Irfan Ali Khan and Ativa Khanum,
Ukaaz Publications, Hyderabad, India, Pp.110-177

Mandal, 5.5 Akhear, 5.A: Pandey, A; Verma, DK, and Sinha,
NLKL (2002} Plant Biotechnology in modelling of
biopharmacenticals for cancer. Book Chapter. In Role of
Binotechnology in Medicinal and Aromatic Plants %ol
VI Special Volume on Diseases, {Edt) Irfan A Khan and
Aliya Khanum, Ukaaz Publications, Hyderabad, [ndia

Bhattachajee, 5K and L.C.De (2003} Dablia” In; Advances
in Floriculeure, (Communicated)

De, L.C and 5K, Bhattacharjee (2003%:" Post harvest
management of cut flowers and Loose flowers™, In:
Advances in Floriculiure”, (Communicated)

Gupta, LI 2002, Non-conventional feed resources for poultry
production in Arunachal Pradesh. In Resource
management perspective of Arunachal agriculwre. Ed.
k.A. Singh, Published by ICAR Res. Complex for NEH
Region, Arunachal Pradesh Centre, Basar- 791101, India,
pp. 139146,

Giupita, 1.1, 2002, Heoschold production system: Broiler and
ceg production. In Integrated watershed management for
sustainable development Eds. KK Satapathy and K. K.
Dutea, Published Iy ICAR Res, Complex for NEH Region,
Umiam, Meghalaya, pp. 263-265.
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Dratta, KK, Singh, B, and Tripathy, A K. {2002) Evaluation
of Watershed Management Programmes and Project Cost
Analysis In Satapathy and Dutta (eds) Integrated
Watershed Management for Sustainable Development,
ICAR Research Complex for MEH Region, Umiam
{Meghalaya):323-324,

Goswanmi, 5.M., Sarma, B.K. and Singh, 5.B. (2002) Food
Security of Noith East India, for Twenty First Century. In
Datta Ray, B. {eds), Agenda for North East India, Concept
Publishing Company, New Delhi; 321-43,

Gupta 1), 2002, Household production system; Broiler and
egg production. In Integrated watershed management for
sustainable development Eds. KUK, Satapathy and KK
Dutta, Published by 1CAR Res. Complex for NGH Region,
Umiam, Meghalaya, pp. 263-263.

Crapta, LI 2002, Nen-conventional feed resources for poultry
production in Arunachal Pradesh, In Resource
management perspective of Arunachal agriculture. Ed,
k. AL Singh, Published by ICAR Res. Complex for NEH
Region, Armachal Pradesh Centre, Basar- 791 100, Tndia,
pp. 129-146,

A present and futere perspectives. In @ Microbial
Bictechnology for Crep Production- Past Present
and Future Perspective Bds. Yadaw, A K.,
Raychaudhuri, 8, and Talukdar, N. C. Soctety for
Promation of Utilization and Resources Technology,
New Delhi, [ In press )
reference 1o taxonomy and phylogeny of
diazotrophs. In @ Microbial Biotechnology for Crop
Procluction- Past Present and Future Perspective Eds.
Yadav, A. K., Rayvchaudhuri, 3, and Talukdar, M. C.
Society for Promotion of Utilization and Rescurces
Technology, Mew Delhi, ( In press )
5B Singh (2002} Economic Aspect of Floriculture In Lyndem,

B. (eds) Floviculture, Centre for Distance Education.

MEHU, Shillo  ng: 63-70.

Singh, S.B., Darta, K.K. and Singh, Kh, B, (2002}, Determinants
of Production and Instability of Rice in North-Eastern
State of India. In Datta Ray, B. (eds) Agenda for North
East fndin, Concept Publishing Company, New Delhi:
A0-46,

Tadav, A, K. and Raychaudburi, S, 2002, Biofertilisers in
integrated plant notrient supply system . A practical
approach. In @ Integrated Nuteient Supply Management
Systems, Bd. NP Singh, Concept Publishers, New Delhi,
p. LO7-123.

BOOKS

Bhattacharjee, S K and LoC.De (200337 Advanced Commmercial

Florieullure . Published by Pointer Publishers, (2 sels

vols JPP-686., Jaipur. Rajasthan

L.C and S.K.Bhattacharjee (2003):" Post harvest

mamagement Flowers and Ornamental crops. Pointer

Publisher, Jaiper, Rajasthan. (Communicated)

Bhattacharjee, 5K and L.C.De (2003)™ Medical berbs and
Flowers *. Pointer Publisher: Pointer, Taipur ,
annslhan. (Communicated)

De,

andd
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Yadav, A. K., Raychaudhuri, 5. and Talukdar, N. . Eds
Microbial Biotechnology for Crop Production- Past
Present and Futere Perspective. Society Tor Promotion of
Utilization and Resources Technology, Mew Delhi. { In
press )

Papers for Poster Session in 8" Agricultural Science
Congress { April 4- 7, 2001), Guwahati and 5" Biennial
Conference of Animal Nutrition Association of India held
at W.B. Univ, Anin. Fishery sciences, Kolkata from 20 -
22 nov. 2002,

Yadav, B.PS. Sahoo, S.K. and Gupta, L1 Performance of
ATOWINE pigs on deotled rice polish based ration.

Gupla, L1, Yadav, BIS. and Doley, 5. Tob's tears {Coix
lachryma jobi) grain as energy feed supplement for pig
ration,

Gupta, L1, Yadav, B.PS. and Hore, DK, Production potential
of buckwheat  grain and its feeding value for pouliey in
X1 Conference of [AVMI held at ICAR Res. Complex
for MEH Region, Umiam, Meghalaya from 7-9 Feb. 2003,

Gupta, L1 Doley, S, and Yadav, B.RS, Ingidence of diseases
in rural pouhry of Meghalaya in the %" Asian Congress of
Mutrition from 237 Feb to 277 Feb 2002, New Delhi.

[, Agrahar- Muregkar, BE Pl and B K. Das Effect of socio
econamic status on the feod consumption pattern of the
tribals of Meghalaya,

Hesearch Papers Presented in Seminar / Symposium /
Conference ele,

Do M. Rai, Sr. Scientist, Division of Horticulture, ICAR
Research Complex for NEH Region, Umiam, Meghalaya
attended training on “Advances in vegelabls preduction”
held af Indian Institute of Vegetshle Research, Varanasi
from 3-23 December, 2002

D D, 8. Yadav, P3 & Head, Division of Horticolure, [CAR
Eesearch Complex for NEH Region, Umiam, Meghalaya
attended Regional seminar on Turmerie held at Shillong
on 28" Movember, 2002,

Vermia, DK, and Sarme, BE, (2002} Corvelation Study in Baby
Corn (e ways L) in the mid hills of Meghalava (Abser).
Proc of the International Conf on Vegetables on
“Wegetables for Sustainable Food and Nutritional security
in the Mew Millennium™ at Dr. Prem Nath Agricultural
Science Foundation, Bangalors, India during 11-14,
November, 2002

e L.C, ALK Dubsey and M.Rai (2002 ) Evaluation of local
and improved varieties of banana at low altitude of
Arunachal Pradesh , Abstracted in proceedings on * Global
Conference on Banana and Plantain * held at Bangalore
from 28-31 October 2002,

Soybean Genotypes Evaluation in Mid-altitude of Meghalaya.
Gitanjali Sahay and B.K. Sarma. Paper for poster session
of National Seminar on Approaches for lnereasing
Agricultural productivity in Hill and Mountain Ecosystem
from Cetober 18 - 20, 2000,
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Performance of Pigeon Pea (Cajamus cajan) varieties in
Meghalaya. G. Sahay and B.E, Sarma,

Ghosh,5.K. and Das, Asit. Studies on behavioral and physical
signs of estrus in Black (Rengal goat,

Ghosh,S. K., Dalt, Chander, Das, Asitand Niranjan, M., Studics
on productive and reproductive performance of New
Zealand White and Sovier Chichilla rabbils

Ghash,5.K. Induction of kindling by PGF,A and ils effect on
reproductive and productive traits in brotler rabbit,

Ghaosh, S K., Yaday M.C. Meur 5 K. Sharma B Komar, S, and
Uma ShankarEffects of virification using  different
cryvoprotectants on the morpholegical abnmormalily of in
vitre matured buffalo cocytes.

Ghosh, 5., Yaday, M.C. Meur 5K Sharma, B.Kumae, 5. and
Uma Shankar. Stdies on post-thas lvability of vilrified
in vivro matured buffalo cocyees using  rypan blue,
Abstracts No, 1-5 were published in X111 Annual
Convention and Mational Symposivm on “Reproductive
Technologies for sugmentation of fertility in lvestock™ al
IVRI Tzmagar from Movember 14-16,2002.

Ghaosh, 5. K, Yadav. M.C. Meur. 5. K. .Sharma, B_Kumar,S.
Cryopreservation of o vitre matured buffalo oocytes Iy
witrification,

Ghosh,S. K., Yadav,M,C, . Meur,S. K. .Sharma,B.Kumar,S. A
stuely on fa vitro maturation and fn viro fertilization of
follicular oocyies from buffalo (Bubalus bubalis). Abstract
Mo 6 & 7 were presented and published in 9" International
Congress on Biotechnology in Animal Reproduction at
Tamilnado Very.and Animal Science University.Chennal
from December 2-4,2002,

Chander Datt and Niranjan, M. Cellwall composition of
tree leaves used as odder for rurminants in Tripura,
In Prec. : “Seminar on Grassland and Fodder Development”
held at IGERL, Thansi (U1 from Oct 30 10 Now [,2002,

Babu Narcsh and Anamika Sharma. Effect of Integrated
Mutrient Management on Productivity of Banana and soil
Propertics. Abstract published in “Global Conference on
Banana and Plantain™ from 28- 31 October 2002
Bangalore, pp 126,

Karmakar, HD.(2003), Antibiogram of bacterial pathogen
isolated Irom repeat breeder cows in Sikkim, Mo PP-47,
in the "XXT Conference of LAVMI on 7th to 9th Feb, (3
i JCAR Research Complex for NEH Region, Umiam,
Meghalaya,

Karmakar, .1, {20021 Bacterial pathogens isolated from
cervical mucus of repeat breeder bovine cows in Sikkim,
Mo, PP-48, in* X X1 Conference of TAVMIL on Tth w Sih
Feb.'03 in ICAR Research Complex for NEH Region,
Umiam, Meghalaya,

Karmakar, FLD. (2003) Bacteriological study of abortion in
bovine cows in Sikkim, No, PP-50in *XX1 Conference of
[AVMI on Tth o %th Feb,"03 in ICAR Research Complex
for NEH Region, Umiam, Meghalaya,

Sharma, A; Lal, R.C. Sharma, Anamika; Sharma, SK. &
Singh, L2002) —Factor praductivity and real cost of
production of major cereals and non-cercals crops in
India". ‘2nd International Agronomy Congress on
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Balancing Food and Envirenmental Security — A
continuing challenge, TARIL New Delhi, November 26 to
S0 PE L6-17.

Sharma, A Lal, B.C : Sharma, Anamiks; Singh, J & Sharma,
5K (2003) —To stucly the problem faced by the farmers
for Adoption of improved Maize cultivation practices in
Hills”. Sth Indian Agriculiural Scientists and Farmer’s
Congress”. Vigvan Parisad, University of Allahabad,
Allzhabad. February 15 & 16, PP 13-14.

B.Marsimha Rao, and K.Sunil Kumar, attended *Awareness
campaign cun workshop af Technolopy Mivsion” from 16-
18" May, 2002 at State Guest House, Imphal Organized
by State Depantment of Herticultre and Soil Conservation,
Manipur,

B Narsimha Rao and 5. Raychavdhurd, participated as resource
pessans in the Two days workshop cum Exhibition on
‘Orpanic farming and Vermiculture for sustainable
Agriculture’ organized by SDDC, Senapati at Mini
Stadium Senapati and delivereed the guest lecture on *
Vermiculture and Vermicompost- Problems and prospects
in Manipur” on 24™ Jan, 2003,

M. Raychavdhuori, B.Narsimba Rao, S, Raychaudhuri, and V.R.

Suresh, participated in the workshop organized by the
G B.Pant Insitute of Himalayan Environment and
Development, Morth East unit, tanagar and REL, Manipur
Centre, Imphal for identifying the issues and activities on
ntegrating culture and sustainable Nairal Revource
Meanagement Challenges in the North Eastern Indin' and
presented the views of the group on Conservation of
Bicdiversity and Deforestation and Land Rehabilitation
on 2™ Jan2003

. Raychaudhuri, attended ‘Sivth Agriculinral Science
Congress’, NAAS, Bhopal, 10-12 Fely. 2003 and presented
an article entitled ‘Evaluation of different thizobial strains
on groundnut in an acid hill soil”,

. Raychaudhuri, atfended the 1™ Novth Eastern Regional
warkshap on production and guality contrel of
Biofertilizers " held at Guwahati University, Guwahati on
26-27" Feb'2003 organised jointly by Regional
Biofertiliser Development center, GOI and MNorth East
Biotechnological Association, Guwahati.

Singh, 8.B. and Ngachan, $.V,, attended Problems and
Prospects of Shifiing Cultivation in Manipur State, (invited
paper) “Workshop on Population, Food Production and
Envivonment of Manipue™, 28" July, 2002, Department of
Agricultural Economies, College of Agriculiure, Central
Agricultural University, Imphal.

W, R Suresh, atiended workshop on ‘Sustainable fisheries
development in Loktesk Lake' 8- 10 March, 2003 arganized
by LA & WIL South Asia, New Delhi at Imphal.

Popular Articles

. Rai, DnS. Yadaw, &, Nath and RE. Yadav (20021, Clow-
chow: A peorman vegetable lor north-gastern hills region.
Indlian Farming, 52(9): 18-20,.

Yadav, B. E. |, Yadav, D. 8., Rai, N. and Patel, K, K, 2002,
Vaigyanik dhang sc khira ki kheti. Vishwa Krishi Sanchar
44y 4744,
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Bujarbaruah, K.M and  Chander Datt 2002 Agroforesiry for
higher animal production in North-Eastern Hill Region.
Theme paper. In Proc. Seminar on Grassland and Fodder
Development held at IGFRLIhansi, Unar Pradesh,from
Chet 30 o Mow 1,2002,

Biswas, 5., as, S.K., Das, N, and Das, D, (2002). Effect of
seasonal variation and host genotypes on diseases of
mulberry in Darjeeling, Inidan Phytopath., 35(1 : 30-33.

Biswas, 5., Das, D, Chattopadhyay, 8., Das, S.K. and Mandal,
K, (2002), Roor mealy buglParapuio sph of mulberry in
Darjecling hills — its severity, Mology and control,
Sericologia, 4213 : 39-48,

Verma, K. B.K.2003, Rabi Makka, Uttar Purvi Parvativa
Eshetron ke liye vardan: Ek Paridrishya. Purvanjali
{Hindi). Octeber, 2003 ppl3.

Verma, VKL and Sarma, BUK. 2002, Palential of baby com in
north eastern region. Indian Farmers’ Digest, April,
HN2pp20-21,

Mausumi Raychaudhuri 2002, Nutrient Managemen! of acid
soils of Manipur, Indian Farming. 52 (6). 13-3.

Marsimha Rao,B. and Harishu Kumar,P. 2002, Improved
package of Practices for higher vields in Cashew (In
Telugu), Swarna Sedyan.Feb.2002:32-5,

Singh, 5.8, Datta, K.K. and Singh, K.B. {2002) Nature and
Canses of Forest Resources Degradation in NEH states,
Tourmal of Nonh Eastern Council, 22 (3):d4-49

Sunil Kumar K., Suresh,V.R., Mgachan, 5.V, and Raghumani
Singh, Th. 2002. Tree bean; a potential multipurpose ree.
Indian Horticulture, 47{3):10-1,

5. Raychaudhuri Collaborated with REDC, MO Agriculture,
GOIL, as expert in 5 ‘weeks training programme on
“Production and Quality Control of Biofertilisers” with
theoretical and practical courses at RBDC, Imphal during
26,1103 10 131203 for the techmical officers from State
Agriculture Dept., Meghalaya,

Talks Delivered

B. M. Rao, delivered becture on “Seope and Production of
Vermicompost” in a training programme organized by the
Regional Biolertilizer Development Centre, Imphal 1o the
extension stafl of the state Department of Agricullure on
137 June, 20002, '

B. M. Rao, delivered lecture on “Scope of Development off
Horticalture in Manipur”™ in a training programme
organized by KVE o the lamers on 157 May, 2002 at
ICAR Rescarch Complex for NEH Region , Manipur
Centre, Imphal

B. N. Rao, delivered lecture on (i) Organic larming in
Horticulture {ii} Problems and prospects of Horficulure
in Manipur in a \raining programme  organized by the
Regional Biofertilizer Development Centre, Imphal (o 1he
extension officers of state Department of Agriculture an
oh s, 2002

B. N. Rao, delivered lecture on “Latest package of Practices

for Passion Fruit and Pineapple' in a waining programme

organized by the KVE and State department of

Horticulture and Soil Conservation, Imphal at ICAR 1o

the: farmers of Imphal Easl District on 26" Aug 2002,

M. Rao, delivered leciure on “Vermiculiure and

Vermicompost- Problems and prospeets in Manipur” in a

workshop on Organic farming and Vermiculture for

B,
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sustainable Agriculture organized by the SDDC, Senapati.
Manipur on 247 Tan, 2003,

B. M. Rao, deliversd lecture on the eve of World food day
organized by the KVE, ICAR, Imphal on “Prospects of
Passion fruil cultivation in Manipur” an 16" Oer, 2002,

BN, Rao. delivered two guest lectures an 3 and 4" Dec, 2002
(i} “Problems and Prospects of Passion fruit Cualtivation™
(i} “Problems important insect pests on lruits and
vegetables and their control measures” in the training
programme arganized by the KV ICAR, Imphal at Pueal,
Senapati District, Manipur,

Mawsumi Raychaudhod, delivered lecture on "Response of
bicfertilizers in different eropping systems of Manipur
on 12-06-2002 in an orientation conrse on biolertilizers
and organic Tarming for State level officers of department
of agriculiure condueted by Regional Biofertilizer Centre,
Manipur, [rphal,

Mausumi Raychaudhuri, delivered lecture on “Response of
biofertilizers in differest Horticultural crops™ on 08-08-
2002 in o two day training course for Stale level officers
of department of horticulure conducted by Repional
Biolertilizer Centre, Manipur, Imphal,

5. Raychaudhuri, delivered lecture on “Azotobacter and
Azospirillum Biofertilizer in non-legume crops” in two
days “{hientation Course on Biofertilizers and Organic
Farming’ organized by Regional Biofertilizer
Drevelopment Centre, M Agriculture, GOT, Tnphal on
12-13 June, at Mantripukbei, Imphal, Partivipants were
senior level State Govt, Officers {Agriculire) like SDAOS,
SMSs, A, Deputy Drectors,

5. Raychaudhuri, delivered lecture on the topic “Application
methodology and precautions on biofertilizer use ™ in “Two
duays Extension Training Programme on Promotion of Use
of Biofertilizers” organized by Regional Biofertilizer
Development Centre, MO Agriculiure, GOL, Imphal on
B-9 August, 2002 ar Mantripukhri, Imphal,

5. Raychaudburi, delivered lecture on “Azotobacter and
Azosprillum in Horticolwral crops™ in Two days
Extension Training Programme on Prometion of Use of
Biofertilizers” organized by Regional Biofertilizer
Development Centre, M/O Agriculture, GOL Imphal on
89 August, 2002 at Maniripukhri, Imphal. Participants
were officers from State Horticuliural Department from
all parts of manipur.

5. Raychaudhuri, delivered lecture on “Different methods of
composting” in “Two days Orientation Course on
Biofertilizer and Organic Farming” organized by Regional
Biofertilizer Development Centre, MVO Agriculiure, GO,
Imphal on 12-13 June, a1 Mantripukhri, Imphal.

3. Raychaudhuri, delivered lecture on “Organic farming for
sustainable Agriculture ™ in two days exhibition cum
workshap on “Vermiculture and Organic farming for
Sustainable Agriculture” organized by Senapati Hill
Distriet Development Council (SDDC)an 23-24 January,
2002 at Senapali. Participants were NGOs, social workers,
farmers and students.

5. Raychaudhuri, delivered lecture on “Use of bioferiilizer for
higher erop productivity™ in farmer’s training programme
arganized by Regional Biolertiliser Development Cenire,
MO Agriculture, GOL, Imphal on 8.3.2002 at Imphal.
Participants were social workers and [armers,
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6. List o scie

oratat

TISTS AND TECHNICAL OFFICERS

b

Agricultural Engineering
Dircctor

Scientilic
: A Dr. K.K. Satapathy, PS
Dt Boprbarin Sri KN Agrawal, Scientist-55
Sri C. 5.5ahay, Scientist-55
Dr. A, K. Mishra, Scientist-S5 till 31,10.2002
Sri DS, Bundela, Scientist on study leave
Sri R. K. Singh, Scientist on study leave
Sri 8.V, Ghadge, Scientist on study leave
Sri R, K. P Singh, Scientist

Meghalaya (Headguarlers)
Joint Director (I1. Q.)

Dr. Y. P Sharma

Agronomy Dr. U. 8. Saikia, Scientist since 06.03, 2003
Scientific Technical

Dr. . C. Munda, P‘S Sri K. K. Dutta, Sr. Trg. Asstt. (T-7)

Dr. D. C. Saxena, 55 Sri 1.K. Bharali, Manager OM Cell (T-7)

Dr_ A S, Punw;llr, 55 . Sri V. Dkhar, Tech, Astt (T-6)

Dr. LLK. Hazarika, $5 Sri A V. Rynjah, Tech. Officer (T-5]

T Sale L SEIEnE (o) Sti Chakra Borah, Fitter (T-4)

Dr. Rajesh Kurar, Scientist Sri. C. Adhikari, Tech, Officer (T-5), ARIS Cell
Technical

S ; L 5 Farming System Project
Sri Rajen Srivastava, Technical Officer (T-3)
Sri Avinash Chandra, Trg, Asst. (T-5) |
i = (e Technical

Agricultural Economics and Statistics SriJ. L. Singh, Trg. Astt. (T-6)

Scientific Agroforestry

Dr. K. K. Dutta, PS Scientific

Dr. AL K. Tripathy, S5 Dr. B. . Bhatt, §S

: , Sri ML S, Tomar, Scientist
Technical

Sri Ratan Kumar Das, Tech. Officer d .

Technical

" 9 ' Sri L. K. Mishra, ¥ icer (T-3

Agricultural Extension Sri L. K. Mishra, Tech. Officer {T-5)

Scientilic Animal Nutrition

Dir. Marendra Prakash, 55 Scientifi

Dr. Rajesh Kumar, Scientist (35) aLient] Lo d

$ri P P, Pal, Scientist Dr. B. 1.3, Yadav. FS
Dr. I. J. Gupta, S8

Technical Officer .‘E)nIuLé D[u"[n]ka.h;urugi_:ar. Scientist

§ri PK. Sarmah, T-7 (Sr. Trg, Asstt.) TRt Rely aeleliter

Sri P Nath, Tech. Officer{Pholographer)

i

[ - B 167 Adtrniad Rogewt 2002 - 2003

PDF Creator - PDF4Free v2.0 http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

Animal Reproduction

Scientilic

Dr. 5.C. Saxena, PS

Dr, RE. Bardolo, PS

Dr. Anubrata Das, PS

Dr. 8. K. Das, Scientist, S8
[, 5. Naskar, Scientist, 58
D, G, Kadirvel, Scientist

Technical
Sri H. H. Bareh, Tech, Officer(T-51

Entomology

Scientific

D, K. AL Pathak, PS
Dr. AL N Shylesh, S8
D, K. % Rao, Scienlist

Technical
Sri M. C. Sharmah, Tech. Officer{T-5)

Fishery

Scientilic

Dr. B. K. Mandal, PS
Dr, B, K. Mahapatra, SS
Dr. K. Winod, Scientist

Technical
Sri P. Nayak, Tech. Officer{T-5)
5ri Rakesh Kumar, Tech. Officer(T-3)

Horticullure

Scientific

Dr. DS, Yadav, PS

Dr.N, Rai, 8§

Dr. A, K. Dubey, Scientist

Sri Amit Nath, ScientistFST)

Sri K. Dinesh Babu{on study leave)
Shri R, K. Yadav :

Technical
Sri Debbruta Paul, Tech. Officer(T-3)

Plant Breeding

Scientilic
Tir. K. R. Dhiman, PS

Dr. B, K. Sharma, PS tll 31.10.02
Dr. A, Pallnayak, Scientist (SG)
Smit. G Sahay, Scientist

Dir. D K. Verma, Scientist

Ms, Alpana Das, Scientist

Sri Annaduarai, Scientist

Smit. Promila Devi, Scientist

Plant Pathology

Scientific
Dr, A. K. Singh, PS
D, Satish Chandra, PS

Soil Science

Scienlific

[, Patiram, PS

Dir. Kailash Kumar, 88

Dr, Babulal, 55

D VK. Mishra, 55

D, B. Majumdar, Scientist

Dir, K. Lakshmi Narayana, Scientist
D M. 5. Venkatesh, Scientist

D, R, Saha, Scientist

Vety. Parasitology

Scientific
Dir. 5. Bandyopadhya, S5

Vety. Public Health

Scientilic

Dr, H. Rahman, PS

Dr. Ashok Kumar, 85

D B. B. Shome, S8

Dr(Mrs) B. Shome, Scientist-55

Dr. H. V. Murogkar, Scientisi-S8

Dr. 1. Shakuntala, Scientist{on study leave)

Adminisirative Section

Smt, M. ). Kharmawphalang, Adm. Officer

Sri. G Sinha, Asst, Adm.Officer

Sri AL €. Deh, Asstt. Finance & Accounts Officer LA
Smt. June Dikhar, Asst, Adm. Officer

Shri B. K. Das, Asst. Adm. Officer

Smt. D. 5. Dkhar, Asst. Admn. Officer

511 H. S, Chakrabarty, Asst. Adm, Officer
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Instrumentation Cell
S AL KL Acharjee, Instrumentation{ T-6}
Sri M. Khacpuli, Tech. Officer{T-5)

Hindi Cell
ari H. C. Joshi, Dy. Director (0.1}

General Farm Management

Dir. N. R. Roy, 8r. Farm Manager (T-9)

Shri GG, P Singh, Trg. Assu(T-6)

Shri D. Medhi, Farm Manager{T-8) (posted in ZC-11T)

Estate and Securily
Shri 5. K. Biswas, Draltsman (T-3)

Technical Cell
Shri Ajit Khound, Tech, Officer (T-6)
Smit. P. Purkayastha, Tech. Officer{T-3)

Library
Sri M. D0 Sivem, Tech. Officer {T-6)
Sri Gulab Prasad, Tech. Officer{ T-5)

Manipur Centre

Joint Director
Dr, 5. V. Nangchan

Scientific

Dr.A, B. Rai, 58 (Ento)

Dr. (Mrs.) Mausami Ray Choudhury, S5

D, B, Narsimha Rao, S5(Hort.)

Sri LM, Singh, Scientist{ Agro/Seed Tech) on
deputation to CAL, Imphal

Dr. 5. B. Singh, Scientist{Agril. Econ)

Dr. K, Sunil Kumar, Scientist{Hort)

Technical

a1 L.L. Sinite, Tec. Officer(T-3)

Sri Raghumani Singh, Tech, Officer{T-5)
Sri K. Lokeswar Singh, Incharge KVE

Administrative
Sri K, Jongou, Asst. Adm. Officer
St G.AL L Devi, Asst, Adm. Officer

Tripura Centre

Joint Director
D, K. R, Dhiman upta 20, 11,2002
Dr. N, P. Singh from 20.11.2002

Scientific

D, M. Dutta, PS{Sail Sc.)

D T K. Sengupta, Scientist(SS)1(PL Path)
Dr, L. C. De, Scientist{Hart)

Dr.5. Mitra, Scientist{Agro)

Dir. K. Chattopadhya, Scientist(PHE)

De.C. Dutt, Scientist{ AN)

Dr. 8. K. Ghosh, Scientist{An. Reproduction)
Dr, M. Niranjan, Scientst{Poultry Science)
Dr. B. Santosh, ScientistiFishery)

Technical

Dr. Asit Chakraborty, Farm ManagerPoultry) (T-6)
Sri L. Pandy, Tech.Officer(T-5)

shri Achyut Roy, Tech. Officer{T-3)

Shiri Shanbhu Deh, Tech, Officer (Livestock)

Sh. T.A, Khan, Trg. Asstt. (T-3) (posted a. HQ)

Sh. G.P. Kar, Trag. Asstt. (T-5) (posted ac HE)

Sh, LL. Singh, Trg. Asstt. (T-0) (posted at HO)

Sh. P K. Sarmah, Sr. Tre. Asste. (T-7) (posed at HQY

Administrative
a11 M. P Rajak, Asst. Adm. Officer

Sikkim Centre

Joint Director
D, LS. Srivaslava

Scientilic

Dr, FLP. Singh, 885 {Agro)

Dr. R K. Awasthe, 55 (Soil Sc.)

Dr. Ramesh Singh, 55 {(Hort) & VT KVE

Dr, Asit Das, Scientist {AN)

Dr. Debasis De, Scientist (AN}

Dr. Ramesh Chandra, Scientist (An. Reproduction)
DrR. K. Jangra, Scientist {(Hort)

Dr. Matvar Singh, Scientist (A}

Technical
Sri 8.B. Singh, Farm Manager(1-8)
Sri B.K. Mishra, Farm Manager(T-6)

Administrative
5ri D Joseph, Asst. Adm. Officer
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Nagaland Centre

Joint Director

D, C. Rajkhowa Itom 15.03.2002
Scientific

Dr. Naresh Babu, Scientist{ Hort)

Dir, H. D. Karamkar, Scientist{ Vety. Parasitology)

Sri. 8 5 Ghadge, Scientist{Ag, Extn.)

Administrative

Sri H. 8. Nongbri, Asst. Adm. Officer
Mizoram Centre

Joint Director

Dir. N.8. Azad Thakur up to 30.12.2002

I, K. AL Pathak from 30.12.2002

Scientific
Dr. Kamta Prasad Scientist{ Agril Exin.)

Technical
Sri Bikram Debrma, Tech. Officer

Administrative
Sri S, K, Das Biswas, Asst. Adm, Officer
Arunachal Pradesh Centre

Joint Director I/C
Dr, L. C. Dde from 28,1,2002

Administrative
Sri D C Bhuyna, Asst. Adm. Officer
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KYK, Manipur,

Sri K. Lokeshwar Singh, Treg. Associate{T-7)
Mrs, R, Jasumati Devi, T-7

Sml. S. K. Rama Trg, Asst. (1-6)

Sri L. Ingobi Sing, Trg. Asst(T-6)

Smit. Nz. Santombi Devi, Trg. Asst.(T-6)
Sri. Kh. Hera Singh, Trg. Asst. (T-6)

Sri G P Kabui, Trg. Asst.(T-6)

Smt A R Devi, Tre. Asst (T-3)

KYK, Nagaland

Sri D, K. Sonowal, Trg. Associate (Posted at TTC, Umiam)
Sri R.CL Verma, Trg. Assoc.

Sr. W, Ranen Singh, Trg. Assoc.

Smit. V. Kenny Naleo, Trg. Assoc.

Sri. A K. Khan, Trg. Aszoc

Sr. R, K. Tarat, Trg. Assoc. Posted at ZC, Umiam

D {(Mrs.) Anamika Sharma, Trg. Assoc,

Dr. 5. K. Meiti, Trg. Asst. posted at Umiam

Smit. Ng, Sanatombi Devi, trg. Asst. posted at Manipur

KVK, Arunachal Pradesh

Sri Vishwakam, Trg. Assoc. T-8
Sri K. K. Dutta, posted at Umiam
Shri Ivoli Borah, Trg, Assoc., T-6
Shri Bharati Saloi, Trg. Assoc.'T-5

KVK, Tura, Meghalaya
Mr. Jyoii Bora, Trg. Assoc, T-6
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