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The activities of the Institute during the year
centered around research an cereals, pulses,
oilseeds, horticultural erops. soil and waler
conservation, agroforestry, development of farm
tools und implements, animal health und production
aspects, fishand fishery sciences and social sciences
research, Extension of the evolve technologies to
farmerss” field both through institute based project
and IVLP wus another important area. The Institute
also handled around 40 NATP projects besides the
projects on Technology Mission on Horticulture.

While, the Institute head quarter at Barapani,
concentrated mostly on screening/developing
suitable crop and animal varieties including the
development of agro-techniques for agri-
horticultural crops. the regivnal centres served as
the location lor multilocational testing of these
varieties including development of location specific
production and protection packages. Besides. this
the regional centre al Arunachal Pradesh served
as germplasm evalvation and maintenance
particularly for bamboo resources MPTSs, citrus
species and indigenous fruits, Similarly, the regional
centre at Sikkim and Tripura developed two and
three tier agroforestry models based on large
cardamom + MPT and MPT + blackpeeper +
pineapple respectively. The regional centre at
Manipur could develop and release high yielding rice
varieties-Maniphou 5 and 7 having production
potentiality of 6-8 t/hactare. The centre also
released three tomato varieties suitable for rice
based cropping system.

In the field of rice research, screening of
different varieties continued and highest yield was
recorded in IRAT 112 followed by IR71524-44-1-
L. F3 and F5 segregating population from different
cross combinations were advanced to F4 and Fo
generation under upland ecosystem. Similarly, 13
genotypes for low land ecosystems were also
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evaluated besides, advaneing aromatic rice lines
through RCRT trials. Varietal trials under high
altitude conditions were also carried out taking the
estrlier institute released varieties, Megha Rice-1
and Megha Rice -2 as local checks.

Under hybridization programme 7 genotypes
were used under diallel mating. 21 F1 hybrids were
also evaluated and performances of DR-92/TET-
16471 followed by 16451 were observed o be better
in yield character per plant. Comparative
assessment of local und exotic varieties indicated
potential yield of 40.85 g/ha from DRP-11 followed
hy the variety Sahyadri (40,40 g/ha).

In rice biotechnology, attempls were made to
develop ingect resistant wansgenic plants. Under
this programme, 22 and 12 hygromycin resistant
plantlets of IR-36 and RCPL-1-2C respectively
were initially recovered Irom 2 independent
mansformation experiments. PCR amplification
indicated presence of cry IA © gene. In-vitro
sereening for toxicity against stem borer confirmed
expression of the gene of interest. Research work
on development of cold telerant rice varieties
through anther culture was alse continued using G
S medium. A total of 534 plants were evaluated for
various agro botanic characters.

Different rice praductions and protection
meusures under different agro climatic locations
were developed through integrated nitrogen
managemert, integrated pest management,
integrated management of rice diseases including
response of nitrogen to selected hybrids 1o support
the recommended/ developed varieties.

Under muaize improvement progranime,
promising entries of maize were identified besides
initiating attempts to develop high yielding, short
duration hybrids and compaosites through chain
crossing und line x tester methods, Nucleus and
breeders’ seed were also produced in addition to
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carrying out 110 numbers of front line
demonstrations in farmer’s field. Similarl y 20 entries
of maize were evaluated for rabi season and the
best entries identified. Different intercropping
experiments with maize were also carried out. The
sereening of varieties were supported by the pest
and disease control measures developed against cob
borer etc,

In pulses production sector, research work of
the Institute was confined to the varietal evaluation
and development of agronomical packages including
diseases and pest control measures for ricebean

(63germplasm), , urdbean, pigeonpea, black aram,
green gram (15 lme%} lentil (11), French bean (16)
and fieldpea (6). Pigeonpea was identified to be
one of the important pulse crop for the region havin z
multiple uses including its use in contour bunds for
soil erosion control measures.

Mustard, groundnut and soybean were
particularly found to be very promising oilseeds
under the hilly ecosystems of northeastern region.
In addition to this the state of Manipur, Nagaland
and Tripura were observed to be having higher
potential for sun flower and sesamum. In soybean
F, generation produce were evaluated for rust and
frog eye leal spot disease resistance in an effort to
release a variety suitable for the region. Around 82
promising varieties/lines of groundnut varieties fiom
ICRISAT and NRCG were evaluated and
agronomical packages developed. Under different
treatment combinations, the yield of groundnut varied
between 16.24 g/ha and 29 g/ha indicating
tremendous potentmlmes of this crop in the region.
In mustard, M-27 variety was still found to be a
dominating variety with little exception to the yellow
sarson variety released earlier by the institute from
its Sikkim centre.

Fruits, vegetables. spices and ornamental plants
were the main areas of activities under horticulture
sector development. In an effort to propagate citrus
improvement. soft wood grafting on different
rootstocks was carried out and maximum per cent
success (80%) was recorded when Cirrs grandis
was used as rootstock. Field evaluation of such soft
wood grafted plants of Khasi mandarin was also
carried out besides studying the effect of plant
growth regulators and effect of different chemicals

on seed germination. For rejuvenating  declined
occhards, the method of top working i.e. de topping
of the declined tree at different heights was observed
W be one of the effective methods. Other fruits
covered under different experiments were guava,
pineapple, peach, papaya, aonla, banana, kiwi and
pussion fruits,

Under vegetable research programme, 26
virieties of tomato, 24 of brinjal, 80 of Indian beans,
24 ol French bean. 24 of boitle gourd, 24 of
cucumber, 13 of sweet potato, 31 of colocasia
besides 4 number of germplasm of cabbage. radish.
bhindi, vambemn etc were evaluated. screened and
recommended after developing suitable agro-
techniques as per the need of specific areas.

Among the various spices. the instilute
concentrated on refining the agro techniques for
the pre release variety of turmeric through multi
locational trials. In addition to this, varietal evaluation
of ginger and large cardamom was carried out both
as sole crops, inter crops (ginger) and for
development of large cardamom based agroforestry
system. Reseuarch on floriculture was carried out
with its base on gladiolus. gerbera. tubrose and
marigold particularly at Barapani and Sikkim centre.

Soil and water conservation measures
developed in institute were taken (o the farmers
field for assessment under partial area treatment in
a watershed named Shipra watershed where
hydrological evaluation of land use system facilities
were also created, In addition to this, efficacy of
RS and GIS systems for the treatment of severely
degraded watershed was also studied for natural
resource management planning, Climatologic water
demand of major crops grown was also assessed
besides devicing meany for efficient utilization of
harvested water through micro irri gation systems.

Under agroforestry programme MPT species
were collected and evaluated under different land
use systems besides evaluating multi storied
agroforestry system with turmeric, colocasia, ginger,
large cardamom, tea etc as components of multi
storied system. One project on development of non-
forest waste land through AF model was also
initiated. In addition to this, bamboo species of the
region were also collected. conserved and
maintained,
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A systematic atlempt was made to develop
suitable agricultural farm implements and
machineries through the blending of indigenous and
acquired knowledge / skills particularly to réemove
drudgery of the women agricultural work force.
Several farm implements were manulactured and
training imparted to the artisans on manufacture,

Inanimal science sector, pig, rabbit, poultry and

goat continued to be the major thrust areas of

research. Contribution of the earlier developed pig
variety towards economic security of the tribal
farmers was assessed through the Fai Vigyan
Project of NATP in addition to continuing the work
on comparative assessment of the variety at Institute
level. In an effort to popularize artificial insemination
in pig. semen collection and preservation techniques
were [urther standardized.

Bamboo leal based feeding was assessed
particularly with respect 1o the content of HCN in
bamboo plants. Efticacy of different treatments on
reducing the HCN content was found out through
which a good recommendation to reduce up to 72.20)
per cent HON through only sun drying of the leaves
for 24 hours could be arrived at, Different feed
formulae for all the above species of animal were
prepared through the incorporation of locally
available feed ingredients,

In animal disease sector the institute had the
distinction 1o initiate work on DNA based animal
disease diagnosis. Steps were taken (o standardize
PCR protocols i disease diagnosis. Research on
weather based animal disense forecast and also
developing asound animal health information system
through disease monitoring and surveillance were
also initiated.

I
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In fishery sector, research on composite fish
culture, cage culture and cold water fisheries
received the main thrusts. Several terrestrial weeds
were identified as feed components for composite
fish culture. Silk worm pupae and grass hopper were
also identified to be valuable sources of fish feed
besides finding out a replacement of fish meal up to
20 per cent through the use of African snail flesh.

Under farming system research project, data
collection on hydrological parameters and soil health
reégeneration as influenced by systems like, dairy
based FS. agro pastoral FS, agri horti pastoral, silvi-
pastoral ete. farming systems were continued. Crop
compatibility under different systems were also
studied. Soil loss could be checked from around 42
t/ha to around 2.5 t/ha particularly under agri horti
silvi pastoral system of land use which also continued
to be the best lund use systems. Another significant
obseryation was that the slopes up to around 60%
could be converted into terraces through inital
contour bunding of 4 to 5 vears duration.

The Institute was actively engaged in extending
the evolved technologies for the benelit of the
farming community through off farm trials. front
line demonstrations and training and visit
programme, Such extensions of the programmes
were preceeded by PRA exercise in order to assess
desired interventions. In addition to this, technology
assessment and refinement programme under [IVLP
was also taken up based on cluster approach.
Specific studies were also conducted to assess the
areas through which drudgery of the farm sector
women could be reduced. Several Kisan Mela/
Kisan Gosthi were also arranged.
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ICAR Research Complex for NEH Region has
completed more than 20 years in the service of tribul
farmers. The complex was established in 1975 under
the aegis of ICAR — New Delhi. an apex body for
the agricultural rescarch in India, with its Head
Quarter ut Shillong, which was shilted to s actuul
site at Umiam (Bara Pani) in 1991 It is unique in
the respect that all the disciplines of agriculture.
horticulture. animal science, lfarming systems
research. agro forestry and agricultural engineering
are at the same platform 1o accomplish the overall
development of the farmers through multidisciplinary
approach.

The Complex hus six centres, i.e.. one for cach
hill state of the entire region, located at Lembucherra
(Tripura). Kolusib (Mizoram), Imphal (Manipur),
Busar (Arunachal Pradesh) and Tadeng (Sikkim)
with its Head Quarter at Umiam (Meghalaya), to
generate the technology fordifferent agro climatic
zones of the entire region. Six Krishi Vigyan
Kendrus (KVKS) are functional o disseminite and
broadcast the technology among farmers, generated
through research, One TTC (Trainers” Training
Centre) is also organising trainings for the officers

Thrust areas

2. INTRODUCTION

ol State Gavernment Organization/NGOs. ete. so
that a network could be made o train the farmers
as well as trainers also. While selectng the sites
for different states. the entire NEH region has been

considered as one unit and research centres are so

located as o represent the varying altitudes and
agro climatic zones of the region. This has helped
inrational utilizaton of scientists avoiding duplication
of work and the total outcome of the research al
different centres could thus be utilized for specific
latitudinal range and agro climatic zones of all states.

The main complex is located at Umiam about
22 km away from Shillong nearby the Umiam Luke.
which is the major source of power for entire state
of Meghalaya. The latitude and longitude of the
plage are 20°30°N and 91 [5'E. The 1O ha fanm
has mild to steep slope and flat vallevs, which
provide suitable site for almost all kinds of
agricultural reselrch for hilly topography. Bench
terracing on mild slope and contour bunds and half
moon terraces on steep hills have been developed
for conservation of soil and water resources.
Trenches and earthen dams have also been made
to harvest the runoff water. At present, the areu
under cultivation is around 60 ha,

To evolve sustainable integrated farming Systems for the hills of the regions to replace jhum
(shifting cultivation) for increased productivity.

+ Restoration of degraded jhum fallow lands through tree based farming,

- Deyelopment of feed and todder resources including local fodders for different li\{csl;ﬁ'ck.
- Improvement of Citrus plantation (o rejuvenate the Citrus industry.

To increase the overall productivity of ditferent crops through research in cereals, pulses. oil-
seeds. horticultural and other economic erops,

« Animal health coverage and improvement of livestock production systems.
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Mandate

To undertake the basic and applied research for delivering technologies based on sustainable
larming systems for different agro climatic and socio-economic condition of the region.

To improve the productivity of the crops, livestock and fishery.

To act as a repository of information on natural resources, different farming and land use

systems of the region.

- To provide training in (i) research methodology and (ii) use and applitation of improved
technologies for enhancing agricultural productivity.

To collaborate with the state departments for the agricultural development in the region. and
testing and promotion of improved farming and land use technologies.

- Tocollaborate with National and International agencies in achieving the aforesaid objectives.

- To provide consultancy.

NATP Projects

During 2001-2002 a total number of 42 projects
were in operation under National Agricultural
Technology Project. The projects are:

Strength and Manpower

The Institute has 15 different disciplines viz.
Plant Breeding, Agronomy, Soil Science, Plant
Pathology, Entomology. Agro forestry, Agricultural
Economics and Statistics. Agricultural Engineering,
Agricultural Extension, Horticulture, Animal Health,
Veterinary Parasitology, Animal Nutrition, Animal
Productionsnd Fisheries. Al present there are more
than six dozens ongoing projects in the institute, The
institute, headed by the Director has a total number
of 607 (excluding KVKs and TTC) staff in position.
The statt position of the Institute is presented below.

Category Sanctioned Filled Vacant
Scientific 192 112 80
Technical 318 248 70
Administrative 154 113 41
Supporting 136 134 2
Total 800 607 193

Library

The Institute has established a sophisticated
agricultural research library, which has acquired so
far 15,899 books. In addition, there are 7713 reports
and 10.015 back issues of several publications. It
has subscribed 61 foreign and 33 Indian journals.
The library also has 21 CD Roms. The library has
been providing good services to the scientists and
other categories of users visiting the library regularly.

Computer Facilities

The Institute has a rich computer database of
library resources. Itisalso praviding computerised
datubase on Environmental Degradation in North
East India by scanning six regional and national
newspapers. Library is connected with NICNET,
and rendering Selective Dissemination of
Information Services to its scientists by accessing
the International Data Base available with IASRI,
New Delhi including E-mail services. Internet
Services were provided to all the staff by ARIS
cell of the complex. A website htp://
icarneh.ren.nic.in has been launched depicting
update staff position and other important information
and publications.
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Budget

The budget of the institute for the year 2001-
2002 is given below:
(Rs, in lakhs)

Budget Allotted Expenditure

Plan 569.00 553.93

Non-=plan 1410.00 1232.27

Total 1979.00 1786.20
Linkages

The institute regularly providing advisory
services to the department of agriculture and other
allied sectors. Biennial interface meetings are held
at the institute to discuss various problems 6f
agriculture and related matters for 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
publication of Books, Newsletters, Annual Reports
and Technical Bulletins

IMPORTANT EVENTS

A three days National Seminar on
“Approaches for increasing Agricultural
Productivity in Hill and Mountain Ecosystem was
organised at ICAR Complex from 18-20 Oct. 2001.
Hon’ble Chief Minsiter of Meghalaya Sh. E.K.
Mawlong inaugtrated the Seminar.
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Sh. E.K. Mawlong, Hon’ble C.M. of Meghalaya
imaugurating the National Seminar

Dr. J. 8§ Samra, DDG (NRM), ICAR, New
Delhi, visited the ICAR Complex on 4" April, 2001.
He reviewed the progress of the Institute and
inspected Research farm, laboratories and

inaugurated the Dairy Farm of the Complex on this
accasion.

Dr. J.8. Samra inaugurating the Dairy Farm

Dr. M.S. Swaminathan, an eminent scientist
and founder of M.S. Swaminathan Résearch
Foundation, Chennai, visited the exhibition stall of
ICAR Complex at AAL, Khanapara, Guwahati
during 5" Agricultural Seience Congress. Dr. J. S,
Samra, Deputy Director General (NRM), ICAR,
New Delhi was also present on this occasion.

Dr. Swaminathan visiting the exhibition

Anngeed Keport 2000124412
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Dr. J. 8. Samra, Deputy Director General (NRM),
ICAR, New Delhi visiting the exhibition along with
D M. 8. Swaminathan

A 21 days Summer Institute on Agriculture for
Hills and Mountain Ecosystem was organised at
ICAR Complex for NEH Region, Umiam from 10"
July to 30" July wherein 25 participants [rom all
over the country parteipated.

X =

Participants of Summer School

Ms. Sashi Mishra, TAS, Additional Secretary,
DARE and Secretary, ICAR, New Delhi visited
ICAR Complex on 21* February, 2002 . Dr. K. N.
Kumar, IAS, Director, NRC on Values and Ethics
(ICAR), New Delhi was also present on this
oceasion,

Smt. Sashi Mishra, IAS, Secretary, ICAR, New Delhi
on her visit to ICAR Complex , Umiam

A RS I TR

A five day training Programme on Management
of Orchards with special reference to Citrus
Decline in Meghalaya was organised at ICAR
Umiam from 12 th— 16" Feh. 2002.

g Lwn

Frckamds with spenal Ribeeort

s Declme w Magholoye 3
Gt 16T Y. 2002
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Training on Citrus Decline

Farmers’ Fair

A farmers’ [air was organized at the Institute
where nearly 200 farmers took part. This was
organized (o expose the farmers towards research
activities as well as o facilitate them to interact
with the Scientist of this Institute on different aspects
ofagriculture, animal husbandry, fishery and allied
sectors, Apart from the Director and Scientists the
Honble Chief Minister of Meghalaya was also
present in the fair.

Visits

During the period under report, altogether 60
farmers, 212 school children and 52 rural
enterprenures visited this Institute. They were taken
to different research farms, laboratories and
exhibition hall to appraise them of on going activities
of this Institute.

- Annaal Repart 2001-2652
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CROPSCIENCES

RICE

MEGHALAYA

UPLAND Varietal evaluation

A. Pattanayak and A. Annadurai

Four yield trials: two sereening trials and one
regional trial (RCRT) were conducted in upland,
Bali recorded the highest yield in both RCRT-U|
and IVT-U(H) although the yield was lower than
previous year. In the national trials no genotype was
found superior 1o the local checks Bali and RCPL
1-29. In international upland rice observational
nursery (IURON), a total of 55 genotypes were
evaluated with four international and one local
checks. The highest yield was recorded in TRAT
112, followed by IR 71524-44-1-1.

In the screening of F, segregating generation,
seven progenies each of five crosses were evaluated
in randomized block design in two replications.
Superior progenies identified in each crosses were
advanced to F,. In another screening trial 100
selected progenies of F, segregating population of
12 crosses involving [ET 13783, IRAT 144, IET
13459, Yamuk and Bali were evaluated. Selections
were effected towards number of effective tillers,
total spikelet. spikelel fertility and single plant y‘icki.
Forty six superior progenies identified were
advanced to F_.

“ 3. RESEARCH ACHIEVEMENTS

E
%

Response of selected cultures to nitrogen
under high and low input management

D.C. Saxena and N.P. Singh

On pooled basis, the results indicated that 50%
recommended dose of nitrogen (RDN) along with
10t FY M/ha significantly gave higher yield (35.28
g/ha) which was 1435, 1923 and 41 36% higher
over 150, 100 and 50% RDN, respectively. Among
the rice cultivars, CH-988 recorded maximum yield
to the tutie of 37.37 g/ha followed by VL-Dhan-
221 (33.90 g/ha).

Integrated pest management
KA. Pathak, A.N. Shylesha and K. Rajasekhara Rao

National screening nursery (Hills)
All the 59 advanced/initial yicld AICRP trial
entries recorded reaction of 6-10 WBPH adults/

nymphs/10 hills with the damage score of 3 in the

0-9 scale as per the Standard Evaluation Systems
of IRRI, s and wdamage score of 1 (<5 insects/10
hills) at 50 days alter sowing (DAS).
Multiple resistance sereening trial

To identify multiple resistunces against insect
pests 80 promising advanced cultures weré tested
in upland field. The entries have shown zero damage
(immunity) to both leaf folder and stem borer at 30
and 50 days after sowing (DAS) were VSR-8, 15,
31,33, VL4041, BL 245, CB 96001, 98013, 980176,
JGL 3827, 3918, MTU 1044, RNR 19994, RYT
2662, TTB 281-47-2 and PHB 71. Another 7 entries
viz. CB 97033, 98006, BR 8. BPT 1788, JGL. 420,
3858, MTU 1036 showed less than 10% damage
by leal folder and stem borer at 30 and 50 DAT.
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Optimum insect pest control trial

Eight promising varieties were evaludted for
their yield potential and insect pest reaction under
need based protection (carbofuran 3G @ 1.0 kg
a.f./ha at the time of transplanting) and spray with
monocrotophos 0.05% at milking stage for the
control of gundhibug. RCPL 1-87-4 was used as
check. Under protected conditions RP 294 1-43570)
had the lowest stem borer damage (1.25 % deud
hearts) and highest yield of 4,18 t/ha. The other
best varieties were KAUM 39-29-2-1-2, RP 2932-
44087, Jaya, MTU 1243-15 und RCPL 1-87-4
(Local check). Due to severe blast incidence, yield
reduction was observed in some varieties. The
differences between the protected and unprotected
interms of insect damage and yield is given in Table
&
Screening varieties for resistance to insect
pests in plant breeding trials (IVT)

All the 10 varieties under VT recorded 2.1 10
2.9 WBPH/plant. Incidence of Chaetocnenta (2-

3/plant) started from 45 DAS and continued till 70
DAS. Like wise leaf folder (10-30% damage) was

noticed an all the varieties and 1ts incidence was

high during 50-80 DAS. Gundhibug and stem borer
incidence were negligible.
Advanced varietal trial

In this trial. 17 varieties were secreened for
resistance but nodifference in infestation levels due
to mnsect pests was found, as the mcidence was
negligible. In general, the leaf folder damage was
severe al 43 DAS,
Research complex regional trial

As the incidence of all the inseet pests of rice
was very negligible in RCRT trials. wll the 15 varietics
did not show any significant difference in pest
damage. The pest incidence followed the same
pattern as in [VT and AVT except the leaf folder,
which caused severe damage on all the varieties at
45-50) DAS.

Table 1. Differences in insect damage and yield in protected and unprotected plots

Variety Dead hearts While ears WMDL/10 hills  Vield

(% of TT) (% of PBT) (t/ha)

up P up P up p wp P
JGL.246* 939 276 9.69 40 375 0.00 220 2.60)
Jaya® 708 1.50) 1125 400 575 150 140 322
RP2941-43570* 380 125 1041 328 6.30) 150 274 418
KAUM59-29-2-1-2 675 270 7.94 312 475 100 294 397
RNR 939 * 9.16 473 593 1.06 250 1.25 156 268
RP 293244087+ 8.05 1.59 7.50 86 825 500 1.60 354
MTU 1243-15 5.62 270 100 395 280 075 144 314
RCPL 1-87-4
(Local check) 7.36 1.66 925 400 4.25 125 170 31l
TN [# 7.36 300 6.84 325 300 0.75 1.29 1.80

* Severe blast ineidence: WMDL- Whorl magei dampged leaves, UP-Unproteced, P- Protected. TT-Total tillers,

PBT- Panicle bearing tillers

s e s
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Integrated nitrogen management

B. Majumdar, M.S, Venkatesh,
Kailash Kumar and Patiram

A field experiment was conducted during
kharif. 2001 with 3 levels of N (0, 30 and 60 kg/ha),
3 levels of biofertilizer (No biofertilizer, Azotobacter
and Azospirillum) and 2 levels of FYM (0 and 5t/
ha) in combinations to study the response of upland
paddy (RCPL-1-29) to integrated nitrogen
management. Results indicated that yield of paddy
increased with increasing N and FYM levels and
biofertilizer application. Among the treatments, a
combination of 60 kg N, 5t FYM/ha and Azotobacter
registered highest grain (35.4 g/ha) and straw (48.9
g/ha) yields lollowed by a combination of 60 kg N,
5t FYM/ha and Azospirillum. FYM has influenced
the grain and straw yield at each level of N
application.

Epidemiology and management of diseases

M. Srinivas Prasad, M. Santha Lakshmi,
Y.P. Sharma and A K. Singh

Two varieties of rice viz. HR 12 and IRAT 144
were sown under upland conditions at weekly
intervals starting from 3 May 10 9 June. Blast disease
(Pyricularia grisea) appeared in first week of June
in HR-12. The severity increased by 20 July. In the
early date of sowing (5 May and 19 May) the
incidence was comparatively less (20%). The
severity of blast disease was more (82.47% and
92.09%) in late sowings (2 and 9 June). In IRAT
144, the incidence of blast was less, The favourable
weather parameters were observed to be high
relative humidity (90-91%), low sunshine hours (3-
6 h), more rainy days (26-28) and minimum
temperature (20°C).

Brown spot (Helminthosporium oryzae)
disease appeared late in the season during August.
In both varieties, the incidence of brown spot was
more. The severity was more (66-69%) in late sown
crop as compared to middle-sown crops (44%;) in
IRAT 144, In HR 12 also the incidence of brown
spot was more in late sown crops (55-38%).

10

Integrated management of rice diseases

A field trial was undertaken to study the effect
of integrated use of fertilizers and fungicides on
incidence of rice diseases with two varieties of rice-
HR 12 and RCPL 1-29, under upland conditions.
Carbendazim (0.05%) as Bavistin was sprayed at
40, 80 and 100 days after sowing in protected plots.

Application of carbendazim at three intervals
reduced the blast disease in HR-12 (9.82%) and
RCPL 1-29 (3.46%). Combined (reatment of
carbendazim and fertilizers also considerably
inhibited the disease occurrence in both varieties.
Application ol fertilizers only increased the blast
severity in HR-12 (41.11%).

Brown spot disease appeared during July in
HR-12 and its severity increased by August.
Application of normal doses of fertilizers reduced
the incidence of brown spot in HR-12.

Chemical control

Seeds of two varieties of rice (HR-12 and
RCPL 1-29) were treated with different fungicides,
ie., KTU 3616, Beam, Hinosan, Bavistin, Contaf
and SAAF. The crop was sown in upland. Incidence
of different diseases was recorded.

All fungicides reduced the incidence of blast
disease in HR-12 and RCPL 1-29. However, Contaf
(1L.3ml/ D) and KTU 3616 (1.2 ml/ I) considerably
reduced the disease (2.96 and 4.19%) as compared
to control (88.15%) in highly susceptible HR-12. In
resistant RCPL 1-29 also Contaf (1.5 ml / 1) and
Beam (0.4 g /1) effectively reduced the blast disease
(2.72 and 3.35%).

In HR-12, Beam (0.2 g / liter) reduced the
brown spot disease considerably (12.59%), followed
by Contaf (17.53%) as compared to control
(51.85%). Hinosan and Bavistin also inhibited the
brown spot disease considerably (12.59%), followed
by Contaf (17.53%) as compared to control
(51.85%). In RCPL 1-29, Contal (1.5 ml) and
Hinosan (1.5 ml) reduced the brown spot disease
(20% ) considerably when compared to control plots
(57.04%). However, seed treatment failed Lo
increase grain yield indicating that seed treatment
alone may not be beneficial.

Screening against blast disease

Twenty cultivars of rice. received from

VPKAS Almora, were tested under natural field
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conditions. Among them, three were highly resistant
(VLRB 5,11 and 20), ten were resistant (VLRB
L2859, 10. 02,13, 14.15 and 19) and four were
moderately resistant (VLRB 2.4,6 and 18) to blast
disease,

LOWLAND Varietal performance

A. Annadurai and A. Pattanayak

Eight yield trials including two research complex
regional trial viz., RCRT (lowland) and RCRT
(aromatic rice), five national trials (AVT-IE, IVT-
[E, IVT-IM, IVT-BT and IVT-]) and one
mternational irrigated rice observation nursery were
carried out. Besides these vield trials, seed
multiplication of seven advanced varieties were also
taken up.

In RCRT for lowland, 13 genotypes were
evaluated. ITA 222, which ranked second in the
last year ranked first this year. In the regional trial
for aromatic lines (RCRT-Aromatic Rice) six
advanced genotypes selected were evaluated along
with three checks. All the test entries except IET
16339 were found better than checks with an yield
advantage of around 89 (IET 16309) to 17% (IET
16310) over the high yielding check, Pusa Basmati.

Hybridization and selection
A. Annadurai and A. Pattanayak

Crossing was effected in seven genotypes viz.,
Mawri, Ngoba, Bapna. Jowai, Manipur, T 9846-7-
1-1-2P-M and Tox 3055-10-1-1-1-2 in 4 dialle
mating design. Twenty-one F, hybrids were also
evaluated for their performance. Highest yield/plant
was observed in DR 92/IET 16471 followed by DR
92/IET 16451, Other crosses showing superiorily
over the parents were IR 61979-138-1-3-1-2/UPR
1425-1-1-4, DR 992/UPR 1425-1-1-4, Ngoba/IET
16469, DR 92’IET 15482, DR 92/UPR 1425-1-1-4
and Manipur/IET 16451. Individual panicle was
harvested separately and advanced to F, for further
selection in subsequent generations. .

Compartive study of local and exotic varieties
including hybrids

A. Annadurai and A. Pattanayak

A study was conducted with eleven indigenous
and improved varicties of NEH region and eleven
exotic varieties and hybrids. Among the twenty two
genotypes evaluated, DRPI1 exhibited higher
potential yield of 40.85 g/ha. Another exotic variety
showing potential yield more than the best local
check, Mawri (40.20 g/ha) was Sahyadri (40.40 g/
ha).

Nutrient response of selected hybrids

D.C, Saxena and N.P. Singh

The results of the second consecutive year of
the experiment indicated highest grain yield (38.13
¢/ha) was produced by the local HYV - RCPL-1-
87-8, followed by Hybrid DRRH-1 (33.5% q/hu).
Hybrid KHR 2 yielded poorly (25.81 g/ha). The
application of nitrogen increased grain yield. The
highest grain yield (34.01 g/ha) was recorded with
120 kg N/ha followed by 90 kg N/ha (32.51 g/ha).
However, a reduced grain yield (33.70 g/ha) was
observed when high dose of N (150-kg/ha) was
applied. The increasing level of potash, increased
grain yield irrespective of doses of N application,
The interactions of 90 kg N and 80 kg K O/ha gave
highest grain yield in DRRH-1, whereas, Hybrid
KHR-2 and RCPL -1-87-8 produced highest grain
vield at interaction of 150 kg N and 80 kg K,O/ha.

Performance of hybrids and HYVs under
efficient management of nitrogen

D.C. Saxena and N.P. Singh

In the second year of experimentation. it was
observed that RCPL-1-87-8 producing 36.73-g/ha
grain yield was at par with DRRH-1, (35.02g/ha)
but produced significantly higher yield than RCLP-
1-3 (32.78 g/ha). The hybrid RCPL-1-3 and DR-
92 was significantly superior 1o two other hybrids
viz: KHR-2 (27.87 g/ha), ADTHR-1 (27.46 g/ha).
The tall variety H-2686 (A) (26.43 g/ha) remained
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poor grain yielder. But on pooled basis, RCLP-1-
87-8 signilicantly out yielded other varieties in grain
vield recording 3530 g/ha. followed by at par yields
of DR-92(33.93 g/ha), RCLP-1-3 (33.76 g/ha) and
lybrid DRRH-1 (33.75 g/ha). The application of
nitrogen in two equal splits produced significantly
higher grain and straw yield in both the years and

also on pooled basis as compared 1o splitting of

nitrogen in three doses (509% N at planting + 23%
N at tillering + 25% N at PI stage). In ternis of
straw yield. the local high yielding variety H-2686
(A) has produced significantly higher straw yield in
the year 2000-01 and also on pooled basis giving
an yield of Y883, 101.70 and 100.30 g/ha,
respectively, followed by ADTHR-1 and DRRH-
Iz

Response of selected AVT-2 1-M (H) cultures
to nitrogen

N.P.Singh and D.C. Saxena

In the second year of experimentation. the
results showed that the growth and yield atiributes
significantly increased up to 100% of RDN, but the
maximum values of these parameters were
recorded with 150% of RDN. However. the yield
of rice increased linearly with the increase in
nitrogen levels recording maximum yield to the tune
of 38.33 g/ha ar 150% of RDN. Among the rice
cultivars, RCLP-1-87-8 recorded maximum yield
(43.09 g/ha) followed by RCLP-1-3 (43.18 g/ha).
The hybrids were poor yielder as compared to
HY Vs during both the yeurs.

Studies on efficient nutrient management
ALS. Panwar and U.K. Hazarika

Trials on effect of treatment variables on
growth and yield of low land rice (RCPL 1-87-8)
was combined for second consecutive year. It was
observed that highest yield (o the tune of 40.7 g/ha
(2000-2001) and 37.4 g/ha (2001-2002) was
recorded with the application of FYM @ 5.0 t/hu +
73 % ol the recommended dose of NPK + Azolin
dual cropping, followed by the 100 % of the
recommended dose of NPK with same bio-organics,

N i i TR

The yield recorded with the application of FYM @
S tha + 75 per cent RDN and/or 100 per cent of
the recommended dose of NPK + [noculation with
Azospirillum waus almost similar to the yield
recorded with 100 % of the recommended dose of
NPK applied without any bio-erganics, The yield
also improved due to application of FYM @ 5 ¢ /ha
+ Azolla | Azospirillum as compared o control but
remained inferior 1o the yield recorded with the
application of FYM @ 10t /hu alone (Fig.1).

Figl. Useof bio-organics in rice

Response to nutrient management and
growth booster

UK. Hazarika, A.S. Panwar and N.P. Singh

The experiment was initated to study the
performance of rice (¢v. RCPL 1-87-8) on neem
cake and crop booster, a growth promoting
substances enriched with micro elements and
vitamins, under low land situation. The results
indicated that crop applied with 60:40:30 kg NPK/
ha + neem cake @ [0 g/ha along with crop booster
1.5 kg/ha produced highest grain yield (38.5 g/ha),
which was superior to all the trearments except the
treatment with 5 g/ha of neem cake upplication along
with recommended dose of NPK + 1.5 kg crop
booster (34.8 g/ha). Application of recommended
dose of fertilizer wlone and 10 g/ha neem cake in
the presence of crop booster significantly increased
yield over control.

Evaluation of new herbicides
Rajesh Kumar and NP Singh

A lield experiment was continued for second
consecutive year to assess the ellicaey of six
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herbicides in transplanted rainfed rice. The highest
grain yield (44.10 ¢/ ha) was recorded with
Riceguard followed by two hand weeding (42.70 g/
ha).

Integrated nutrient management

U.K. Hazarika, N.P. Singh and D.C. Saxena

The experiment was repeated for the second
consecutive year with I8 different integrated
nutrient management approaches under wetland
conditions. The results revealed that application of
FYM improved the grain and straw yield of rice.
The grain and straw yield of 37.39 and 57.81 g/ha,
respectively, was recorded with application ol FYM
@ 5 t/ha which was significantly superior to control
(26,80 g/ha grain and 45.27 g/ha straw). Application
of 2.5 t/ha of FYM also improved the grain yield
but the extent was not significant. However, linear
increase in straw yield was recorded with increasing
level of FYM. Increasing level of N alone and in
combination with zinc¢ sulphate significantly
increased the grain and straw yield. It was also
observed that yield increased significantly with the
increasing dose of fertilizer N. Height, tillers/m?*and
the results were overwhelming when the N doses
were integrated with zinc sulphate. It was also
observed that application of zine improved the yield
as compared to N alone, but the response of zinc
was found in decreasing order with the increase in
N doses. Application of 90 kg N with zinc sulphate
25 kg/ha enhanced grain and straw yield and was
significantly higher over 60 kg N + 25 ke/ha of zine
sulphate and 30 kg N alone.

Effect of tillage and organics on soil health
water loss and energy requirement

V.K. Mishra and S.K. Gupta

Field experiments were conducted on a highly
permeable foot hill sandy clay loam soil (Typic
Hapludalf) of Meghalaya to evaluate the effect of
different tillage practices (zero tillage-T , puddling
with spade-T . power tiller cultivator with cage
wheel ~T, and deshi plough-T,) and organics (no
organics-M , mixed jungle grass-M , Ambrossia sp.

— M, and FYM-M.) on rice grain yield, eneray
rtquﬂ‘cmu:nl. water loss and nutrients status of soil.
The rate ol water loss reduced significantly under
puddled conditions over the zero tilled plots. The
magnitude ol reduction in water loss was the
maximum in T, plots followed by T, and T,
Consequently, the grain yield was observed in order
of T.>T >T>T,. The energy requirement for
production of rice varied from 11.56 x 10* MI/ha
for T to 14.24 x 10" MJ/ha and T, tillage practices
with the outputof 11170 x 107 10 133,10 x 10* M/
ha, respectively. The T, T, and T, treatments were
at par and significantly superior to T’ for root length
density. The different sources of organics
profoundly enhanced the root growth, yield and build-
up of the fertility status and water storage capacity
of soil but their effect was almost at par with each
other. Puddling by power tiller cultivator mounted
with cage wheel was found (o be the most effective
tillage practice for water conservation, grain yield
and energy production. The negative effect of tillage
practices on soil fertility particularly depletion in
organic carbon status could be checked with the
application of FYM or grass @ 10 t/ha in the foothill
soil.

Insecticide evaluation trial

K.A.Pathak

Effectiveness of promising and new
insecticides (which includes combination products)
against major insect pests was studied. Bulldock
(Beta-cylTuthrin 025 SC) (2.5% a.i.) @ 12.5 g a.i./
ha applied plots recorded lowest number of insects
(green leal hopper (GLH), white backed plant
hopper (WBPH) and leaf folder) with highest yield
of 4.53 t/ha. The other best treatments were
Bulldock Star 262.5 EC (B-cyfluthrin 12.5 ¢ +
chlorypyriphos 250 g/litre)(26.25 a.i.) @ 393 g a.i./
ha, Upacy 50 DF (acephate 45% +cypermethrin
509%) (50% a.i.), Confidor Ultra 100 EC
(imidachloprid 50 g + betacyfluthrin 50 g/lit) (10%
a.i.) @ 30 g a.i/ha, chlorpyriphos 20 EC @ 500 g
a.1./ha. Confidor 2002 SL (20 % a.i.)(imidachloprid)
@ 20 g a.i./ha, Calypso 240 SC (24% a.i.)
(Thiacloprid) @ 120 g a.i./ha and Ezeetab
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(deltamethrin 25% a.i. in tablet). @ 10 g a.i./ha. The
monocrotophos check 36 WSC though reduced all
the pests did not give higher yield.. The control plot
showed highest incidence of all the insects with
lowest vield (2,78 t/ha).

Comparative studies of occurrence of

diseases
M.Srinivas Prasad and Annadurai

Occurrence of diseases on the local varicties
im comparison with direct introductions of exotic
varieties und the influence of the diseases on the
yieldand yield contributing characters under rainfed
lowland conditions of Meghalaya was studied. Test
entries in this study were grouped into three
categories, i.e., (a) Indigenous and improved
varieties of NEH region viz. RCPL 1-4; RCPL |-
30, RCPT 1-87-4, RCPL 1-87-8. RCM 9. DR 92,
IET 16310, IET 16313, Basmati 370, Ngoba and
Mantri ( b) exotic varieties viz. Sahyadri,
Krishnaveni,Chaitanya. Pratibha, Vajram and
Dhanyalakshmi and (¢) exotic Hybrids viz. DRRH
I, KRH 2, ADRH 2, CNRH 3 and Pant Shankar
Dhan.

One or other fungal diseases affected almost
all the genotypes. Brown leaf spot was found to be

severe. Leal scald (Rhinchosporium oryzae). was

found only in two genotypes viz. RCPL 1-30 and
DRRH 1. Two other diseases observed du ring this
cropping season were udbatta (Ephelis oryzae) and
Rhinchosporium spot. However, these two diseases
were found only in RCM 9 and IET 16313.

With respect to yield, Hybrid DRRH-1 even
though found affected by all the diseases exhibited
higher potential yield of 40.85 q / ha, which showed
scope of rice hybrids in this region. Another variety
showing potential yield more than the best local
check Mantri (40.20 q / ha) was Sahyadri (40.40 g
/ ha) showing resistance against all the diseases.

Effect of split application of nitrogen

B. Majumdar, M.S.Venkatesh,
Kailash Kumar and Patiram

A tield experiment was conducted during kharif

2001 with 3 levels of N (30, 60 and 90 kg/ha) splitted

R R

as basal: 50% basal + 50% active tillering; 50%
basal + 50% panicle initiation: 50% uctive tillering
+50% panicle initiation and 33% basal + 33% active
tillering + 33% panicle initiation. The results revealed
that grain and straw yield of lowland paddy,
(Manipuri) increased up to 60 kg N/ha application
and splitapplication of nitrogen has significant effect
on grain and straw yield. Highest grain (33.3 g/ha)
and straw (30q/ha) yields were recorded when 60
kg N/ha was applied at 509% busal + 50% panicle
initiation stage.

HIGH ALTTTUDE Yield trials
A. Pattanayak and A. Annadurai

One advanced varietal trial with advanced
breeding lines with two dates of sowing and two
[nitial Yield Trial (IVT) were conducted. In the
advanced variety trial (AVT - 1) with two dates of
sowing, RCPLI- 10C was the best for normal
sowing (first week of May) while NEH Megha Rice
2 was best for late sowing. In VT 1 highest yield
was recorded in RCPLI1-12C (F8 — 5-3P-7-3). In
IVT 2. RCPL1-13 (1F8-5-3P-5-1) was the best
under normal sowing whereas the check variety
NEH Megha Rice 2 was the best under late sowing.
These results suggested that NEH Megha Rice 2
is the best variety for high altitude areas under late
sown conditions. In the on-furm trials conducted at
five locations in East and West Khasi Hills, RCPL 1 -
10C and RCPLI-11C, RCPLI-12C and RCPLI-
13C continued to perform well. Average yield of
last three years (1999-2000 1o 2001-2002) was
computed as 42.5 g/ha, which is much higher than
NEH Megha Ricel or NEH Megha Rice2.

BIOTECHNOLOGY
Development of insect resistant transgenic
plants

A. Pattanayak, Alpana Das and B. Bhattacharjee
Twenty hygromycin resistant- gis positive
plantlets of IR36 and 12 hygromyein resistant- gus
positive plantlets of RCPL [-2C were initially
recovered from two independent transformation
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experiments. Amplification of erv/A(c) through
PCR indicated the presence of ¢rylA(¢). These
genotypes were advanced to T, generation after
selecting the F -derived seeds over hygromyein.
Molecular analysis for integration of the
transgene(s) through PCR amplification (Fig.2)
showed presence of the gene. /n vitro screening
for toxicity against stem borer larvae confirmed
expression of the gene of interest (Fig.3).

S
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Fig. 2 Molecular analysis through

PCR amplification

Fig. 3 Invitro screening against stem borer larvae

Transfer of AGP gene for enhancing starch
synthesis

A. Pattanayak, A. Das, B. Bhattacharjee

Transformants regenerated using AGP gene
were advanced to T, generation following the

method described above. Mandelian segregation
pattern was observed for hygromycin resistance,
An increase in the seed weight and seed boldness
was observed. Stability of expression would be tested
in T, generation.

Development of cold tolerant rice through
anther culture (NATP-CGP)

A. Pattanayak, A. Das, A. Annadurai, B. Bhattacharjee

Two crosses viz., Manipur x CT 9846 and
Manipur x TOX 3055 were used for anther culture.
Manipur was used as one of the parents as it is the
most widely grown local cultivar and has desirable
grain guality characteristics. Twelve F plants from
each cross were used for anther culture. Only G5
medium was used for anther culture as all the parent
genotypes showed best response in this medium,
However, in this experiment agarose was used a
gelling agent 1o improve the quality of callus. A total
of 6000 (approx.) anthers were cultured. Only
anthers pre- treated at 10°C for 8 days and
screened by cytological staging were used for
culture. Average callusing percentage was 11.97.
MSB medium was used for plant regeneration from
anther-derived callus. Plant regeneration (green +
albino) percentage was 35.07 out of which
approximately 31.5% plants were albino. So far, 230
green plants have been regenerated, These plants
are under hardening.

A total of 646 green plants were regenerated
last year. Out of these 85 failed to establish in pot
and 27 were sterile. Thus, a total of 534 plants were
evaluated for various agrobotanic characters. Eight
genotypes were found to be highly resistant to blast
and were found to possess desirable plant
characteristies (Fig.4).

Quality analysis
P.D. Thongbam, A.Anna Durai and A.Pattanayak

Crude protein content, total carbohydrate
content, glutinous or nonglutinous and aroma qualities
were studied in five popular rice varieties. Protein
was found to be highest in local Ngoba (10.09%).
There was no significant variation in total
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Fig.4 Rice genotype highly resistant to blast

carbohydrate content (79.67 — 83.00%) among the
genotypes studied. Chakhow amubi. the local
variety of Manipur, was found to possess aroma
and glutinous characters.

GENETIC RESOURCES
B.K.Sarma and Janak Kr. Singh

A total of 280 accessions were collected during
the period under NATP — Plant Biodiversity. The
state and district-wise collection of rice germplasm
is collated in Table 2.

Table 2. Statewise collection of rice germplasm

State District Number of

collection

Arunachal Pradesh

A

West Kameng b
LEast Siang
Chunlang

Tirap

Barpeta
Boengaigaon
Imphal East
Thoubal
Churachandpur
Bishnupur
RiBhoi 21
West Khasi Hills
East Sikkim
North Sikkim
South Sikkim
West Sikkim
Darjeeling

17

s

Assam 60

Manipur 49

Meghalaya

Sikkim/West Bengul

Total

280

One part of the materials collected was
conserved m the National Gene Bank along with
passport data of each collection for medium term/
long term storage. All the collections were allotted
IC (Indigenous collection) numbers by NBPGR.
New Delhi. The remaining part was kept for
evaluation and characterization. Two hundred thirty
germplasm and 210 germplasm of previous year’s
collections from upland and lowland ecosystems.
respectively were evaluated. Wide variability was
observed in different germplasm.

ARUNACHAL PRADESH

Performance of wetland paddy

K.A. Singh

Fourteen wetland rice varieties were evalualed
for their yield performance. Among the varieties
tested RCPL-1-151-1P gave highest yield of 46.4
g/ha. followed by RCPL-1-230, RCPL-1-179-3P,
Tox 324-221-2-3-2, SPR 88090-30-1-2-4 and ITA
222, Yields of PSL 85048-19-3-1-1 und Tox 3093-
10-2-3-2 were about 30 g/ha.

Inaddition to the above. |8 rice varieties (rom
Khampti tribe area of the State were also evaluated.
Outof these, only two varieties produced grain yield
Le. Amrujoha (26.5 g/ha) and Bahadur (9.0 g/ha).
Other 16 varieties flowered but they produced only
chaffy grains. Therefore, these 2 fine rice varieties
were recommended (or low altitude of Lohit district
only.

Evaluation of upland rice varieties

Seventeen varieties were evaluated for their
yield performance under upland situation. Variety
IR 65907-203-1-B gave highest yield of 31.0 g/ha,
followed by IR 66421-039-1-1, RR 168-1 and local
variety Bali (28.6 g/ha). The yield difference
between highest yielding variety and local variety
Bali was significant (2.4 g/ha).
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MANIPUR

Breeding for high yielding disease resistance
and quality for main kharif

5. ¥ Ngachan

Ten selected progenies from the cross Prasas/
IR-24 and one line from the cross BR-1/Leimaphou
along with four check viz., RCM-9 (RC Maniphou-
7). RCM-10 (RCC), (Fig.5 & 6) Leimaphoun (SGC)
and Prasad (NC) were tested for their performance
under low lund transplanted condition. The lines viz.,
IMC-17-30-6-12, MC-17-8-2-16, MC-17-8-16-1
performed significantly better than remaining entries
including checks and yielded 7.8, 7.7 and 7.3 t/ha
respectively, These lines showed mild reaction to
pest and diseases. The maturily period ranges from
130 to 143 days, The lines are being tested in the
farmers’ field.

Fig. RCM-10, ready to release

A preliminary trial with eightcen progeny lines
selected from the different crosses viz., Prasad/IR-

24 (MC-17 series). Napnang mumei/Basmati-370
(MC-21) BR-1/Basmati-370 (MC-23) Napnang
mumel/KD-2-6-3 9me-26), br-1/rem-7 (MC-30),
IRT-109/Basmati-370 (MC-31) were conducted
under valley condition at Lamphelpat farm. The line
viz., IMC-17-8-2-11, MC-23-8-26-2, MC-30-5-17
and MC 17-50-3-1-1 were found higher yielder
giving 9.26, 8.4, 8.26 and 8.20 t/ha respectively.
However these lines were statistically comparable
10 RCM-9 (920 Vha) in terms of yield.

Fifteen genotypes of advance generation
selected from the cross of Akhanphou Prasad (MC-
16) were maintained at Lamphelpat to be utilized in
future studies for developing short duration and cold
tolerant varieties for pre-kharif.

Co-ordinated trials

Research Complex Regional Trial on Rice
comprising of 15 entries including 4 newly developed
varieties at the centre were conducted during main
kharif under valley condition. The yield differences
were found significant. The entries, SPR-88090-
30-1-2-4, RCPL-1-151-1p, MC-17-8-2-16-2, PSL-
85048-19-3-1-1, ITA-222 and RCPL-1-2-30 gave
significantly higher yield i.c. 8.83, 8.35, 8.33,8.0.9.3,
8.0.6.7, 8.03 t/ha, respectively than rest of the
entries.

The experiment on aromatic rice was laid out
inmain kharif under valley condition. Among these
genotypes. Basmati-370, [ET-16332, Pusa-Basmati
were comparable and significantly higher yielder
Le. 8.43, 7.50, 7.30 t/ha respectively than rest of
the entries,

Response of different levels of potassium
under valley condition

During kharif season, four levels of potassium
(0. 20, 40 and 60 kg/ha) were tested for Varietal
performance of four varieties (RCM-9, KD-2-6-3,
Prasad and Pusa-743) in split plot design with three
replications. In general, with increase in levels of
potassium there was increase in grain yield being a
maximum of 30.43 g/ha at 60 kg K,0/ha. Among
the varieties, KD-2-6-3 performed well recording
a highest of 54.97 g/ha RCM-9, Pusa-743 and
Prasad. Though individual effect of variety and
potassium level was not significant, interaction (K
X V) was significant (Table 3).
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Table 3. Influence of different levels of
potassium on the performance of four
promising varieties of rice under valley
condition of Manipur

Trealments Grain yield
Potassium level (kg/ha)  Kg/plot Q/ha
0 5.696 4745
20 5.946 49.527
40 6.044 50.35
60 6,054 50.43
SEM 0777

C.D. (0.05%) NS

Varieties

RCM-9 6.267 52.21
KD-2-6-3 6.599 54.97
Prasad 3.062 42,17
Pusa-743 5.812 48 41
SEM + 0,469

C.D. (0.03%) NS

(KX W) 130

Evaluation of biocides against blast disease
Nine aqueous extract of plant materials at three
different doses applied thrice (25, 35 and 45 DAT)
were compared for their field bioefficacy against
leal and neck blast of paddy with two conventional
checks (Tryeyelozole and Cuarbendazime) and
untreated control. All the treatments were
significantly superior over untreated control. In

general, there was decrease in disease infection (leaf

blast and neck blast) with increase in dose of the
pesticide of respective treatment. Among the
botanicals aquous extracts of Mvyrica, cuscuita,
Tulsi, Mary gold proved effective and showed
encouraging results against leaf blast infection. In
addition, Lantana camera came oul to be effective
against neck blast, but not against leaf blast. As
regards to yield, the treatment of Tryeyclozol (1-2
g/lit of water) registered highest yield followed by
Carbendazime (1-3 g/t of water). Among biocide,
Juglan gave higher yield closely followed by Marry
gold, cascuta and Tulsi, which can be taken
advantage to contain the leal and neck blast under
Manipur condition.

RS

Integrated pest management

A.B.Rai

Population dynamics

Under lield stem  borer
(Scirpopnaga incertuluy), vall midge (Orseolia
arizae), leaf folder (Cnaphalocrocis medinalis),
grass hopper (Oxva chinensis), whorl maggot
(Hydrellia philippina), rice hispa (Dicladispa
armigera) were found to be of much significance
to rice crop during kharif season in the region.
Infestation of gall midge and stem borer appeared
from second fortnight of September and reached
peak during first week of October (3.76% Silver
shoot and 2.27% dead hearts). Grasshopper
oceurred throughout the crop period causing 4.33
t0 24.34% leaf damage. Mujor activity of leaf folder
and whorl maggot was observed during August-
October (3.20 and 2.89% leaf damage). Green leaf
hoppers were observed throughout the period being
Lairly active from August to October. Among natural
enemies, spiders were seen associated with rice
pests being fairly active during first fortnight of
October. During reproductive phase of the crop,
some new sucking pests like green bug, black bug
and small spotted bugs were observed in serious
proportion feeding on rice panicles.
Monitoring of yellow stem borer using sex
pheromone

Three pheromone baited (5 mg - mixture of Z-
11 hexadecenal and Z-9 hexadecenal 3:1 ratio)
sleeve traps were placed in an acre field, 60m apart
in a triangular pattern above the crop canopy
throughout the cropping season *kharif . 2001, The
data on weekly counts of pheromone trap catches
of yellow stem borer and corresponding field
infestation revealed appearance of stem borer from
September to November with a maximum peak
during 4" week of September (av. 6.67 adults/trap/
week) and corresponding values for maximum field
infestation was observed a week later during first
week of October (2,27% dead hearts) (Table 4).
This envisages the close synchrony between
pheromone trap catches and field infestation
showing potential of pheromone trap for use in
estimation as well as management of pesi
population,

condition,



Table 4. Weekly counts of stem borer using sex pheromone and its infestation under field

condition during ‘kharif® 2001

Week Pheromone trap catches
Trap-1 Trap-2 Trap-3
[ August
2
3 0] 4] 0
- 0 0 i}
1 September 1 { 4]
2 0 - l
3 2 3 |
4 2 13 5
I Dctober 8] 4 0
2 | 1 (0]
3 {0 (0 2
- () | 1
I November 0 0 0
2 0 0 1
53 (8] ! (

=

Av. Catch % infestation EM/m? AM/m*
[ trap
DH WE

(.00 0.00 0.00 (.00 .00
(.00 0.00 0,00 0.00 0.00
(r.33 0.00 0,00 (.00 .00
L.67 (.00 .00 0.00 (00
00 (.52 0,00 (010 (.00
(.67 1.20 0.00 0.10 0.00
1.33 227 0,00 010 0,00
(.67 .00 0.00 0.20 1.00
0.67 0.90 0.00 0.00 0.00
.67 0.00 L.27 010 1.00
0.00 0.00 2.69 0,00 0.00
(.33 (.00 4.00 .00 (.00
0.33 0.00 572 (.00 (.00

EM = Egg mass; AM = Adult moths; DH=Dead hearts, WE=White eurs, Pheromone Irap instalied : [3.8.2001,

Date of Planiing = 2.8.2001, Variety = RCM-Y,

Crop loss assessment due to major pests

An experiment was laid out in paired plot design
with six replications, of RCM-9 transplanted on
4.7.2001 under valley condition. Plots under
protection received alternate spray of Quinalphos
(0.05%) and monocrotophos (0.04%) at 15 days
interval, while unprotected plots were allowed to
be damaged by naturally occurring paddy insect pest
complex..Results revealed a significant difference
mn yield between treated and untreated plots. There
was 135,15 per cent reduction in potential yield of
rice recorded due to insect pest complex, which
can be avoided under protected condition.

Insect pest management

Pest incidence as affected by dates of planting

A study on the effect of dates of planning on
major insect pest infestation in 4 varieties of rice
(Prasad, KID-2-6-3. Pusa-743 and RCM-9) indicated
under split plot design with 3 replications revealed
that early transplanted crop (last week of June)
suffered less by insect pest and registered the highest
yield (31 g/ha) compared to that of the crop was
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planted later. The minimum yield was recorded
when the crop planted on 14" August (8 g/ha) due
to maximum pest infestation viz., stem borer (1.89%
DH & 16.73 WE), gall midge (3.04% SS), thrips
(9.42%), whorl maggot (1.87%). Among the
varieties, Pusa-743 registered highest yield (21.67
g/ha) followed by Prasad (19.50 g/ha), KD-2-6-3
(17.83 g/ha) and RCM-9 (12.67 g/ha). The later
also highest PRST infestation.

Pest incidence as affected by different levels
of potassium fertilizer

An experiment with 16 treatments (four levels
of potassium x four promising rice varieties) was
undertaken in split plot design with three replication
under peat soil. Among the different levels of
potassium (0, 20, 40 and 60 kg K,O/ha), the crop
fertilized with higher dose of |_)omss_ium (60 kg K,O/
ha) suffered less by insect pests (31.86%
cumulative infestation) and gave the maximum yield
(50.42 g/ha), almost similar to that recorded with
40 kg K O/ha (50.33 q/ha and 34.35% cumulative
infestation) which can be advantageously used for
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vield increase and less pest attack. The highest yield
was recorded with KD-2-6-3 (55 g/ha) followed
by RCM-9 (52.25 g/ha), Pusa-743 (48.42 g/ha) and
Prasad (42.17 g/ha).

Insecticidal control
Nursery protection trial with seed dip
treatment and granular application

Three seed dip treatments (3 hours) viz.,
Chlorpyriphos (0.2% ), Phosphamidon (0.1%) and
Quinalphos (0.25%) were compared with
conventional granular insecticide (Carbofuran 3G)
application at five different dosages i.e. 2.5, 5.0.
7.5, 10, 15,20 and 25 g/sqm 5 days after sowing for
their effectiveness against major pests of rice. Seed
(RCM-9) was sown on 2.6.2001 and observation
on pest infestation was recorded till maturity of the
seedling. The grasshopper, thrips, hispa, whorl
maggot and stem borer were observed infesting the

crop in seedling stage. Among the different dose of

granular insecticide, carbofuran 3G @ 2.5105.0 ¢/
sq. m area 3 days after sowing as well as 3 houars
seed dip treatment of chloropyriphos (0.2%) were
found highly effective against insect pest infestation
in nursery,

Evaluation of combination products, new
molecules, constituents of combination
products against major pests

The trial involving four combination products,
three constituents of combination products, two new
molecules and two old insecticides in new
formulations were evaluated in comparison to check
insecticide (Monocrotophos) and untreated control
against major pests of rice under valley condition.
The crop was planted on 3.7.2001. The first round
of application of these treatments was given 30 days
after transplanting (DAT) and second need bused
at45 DAT. The overall results on insect infestation
and gruin yield revealed that the combination
products viz., Nurelle D 505 (Chlorpyriphos 50% +
Cyfluthrin 5%). @ 625 ml/ha, Bulldock Star 262.5
EC (Betacyfluthrin 12.5 g+ Chlorpyriphos 250 g)
@ 1500 ml/ha, Upacy 50 DF (Acephate 45% +
Cypermethrin 5%) @ 1000 g/ha and Confidor ultra
100 EC (Imidacloprid 50 g + Betacyfluthrin 50g)
@ 300 ml/ha performed better than their constituents
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like confidor 200 SL (Imidacloprid) @ 100 ml/ha,
Bulldock 0235 SC (Betaeyfluthrin) @ 500 ml/ha and
Chlorpyriphos 20 EC @ 2500 ml/ha and were
superior over check insecticide. Among other
insecticides, Thiacloprid as well as deltamethrin and
phosphamidon in new formulations were
comparable with check insecticide and superior 1o
untreated control. The overall less insect infestation
(13.09% cumulative) and the highest yield (4181
g/ha) way recorded with combination products
Confidor Ultra followed by Bulldock Star (13.53%
infestation and 37.64 g/ha). Nurelle D (16.86%
infestation and 36.39 g/ha), Confidor (22.50%
infestation and 36.11 g/ha), upucy (18.86%
infestation and 35.14 g/ha), Bulldock (21.73%
infestation and 35.00 g/ha) and chlorpyriphos
(22.71% infestation and 34,03 gfha). Remaining
insecticidal treatments registered yield ranging from
21.67 10 25.56 g/ha with cumulative infestation range
ol 33.27 to 41.90% which were by and large
comparable (o check (37.08% infestations and 22.92
g/ha) and superior to untreated control (63.66%
infestation & 19.72 g/ha).

Evaluation of promising granular insecticides
and schedule application against major pests

Single application of different granular
insecticides viz., Chlorpyriphos 10G (1000 g a.i./
ha), Cartap 4G (800 g a.i./ha) and fipronil 0.3G (75
g a.i./ha)at 20 days after transplanting (DAT) along
with application of their counter part spray
tormulations viz., Chlorpyriphos 20 EC (500 g a.i./
ha), Cartap 50 SP (300 g a.i/ha) and Fipronil 5 SC
(50 g a.i./ha) once at 60 DAT, twice at 50 and 70
and thrice at 45. 60 and 75 DAT were compared
with Carbofuran 3G (75 g a.i./ha) plus
monocrotophos (400 g a.i./ha) twice at 50 and 70
DAT as well as untreated control. The test
insecticides have recorded 1.57 10 3.06% DH (dead
hearts) as compared to 3.36% DH in carbofurdan +
monocrotophos spray treatment (check) and 8.7 1%
DH in untreated control. At heading stage, test
insecticides registered 3.67 to 7.67% white car
(WE) as compared to 7.33-11.33% and WE in
check treatment WE in untreated control. As regards
to silver shoot (SS) the test insecticides registered
0.73 10 2.47% SS as compared 1.11% SS in check
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and 3.47% S8 in untreated control. All the insecticide
treatments lowered leal” folder damage (0.48 to
1489%) as compaed to untreated control (3.11%),
[n general, the insecticidal treatments involving 2
or 3 spray recorded lower pest infestation than
single spray application. The highest yield (30.83 g/
ha) was recorded with Fipronil 0.3G (750 g a.i./ha)
at 20 DAT + 3 application of its counter spray
formulation Fipronil 5 SC (50 ¢ a.i./ha) at 43, 60
and 75 DAT followed by Cartap 4G 800 g a.i./ha +
3 spray of Cuartap 50 WP (300 g a.i./ha) at same
periods as above (27,50 g/ha) and the corresponding
values for cumulative pest inlestations were 13.26
and 15.67% as against 22.00% infestation and 24.33
g/hayield in check and 50.27% infestation and 19.33
¢/ha yield in untreated control.

Evaluation of promising varieties under
protected and unprotected condition

To lind out degree of protection and the
optimum yield potential of eight promising paddy
varieties including local, the trial was conducted in
paired plot design with three replication under valley
condition. The six promising cultures included were
MTU-1243-15, RNR-9891, KAUM-5929-2-12, RP
2932-44087. JGL-246, RP-2941-43570 along with
Jayaas susceptible check and high yielding variety

RCM-9 as local check. Soil application of

Carbofuran 3G @ | kg a.i./ha was applied 5 days
before uprooting the seedling in case of all the
varieties considered under protected condition only.
The protected plots (P) after transplanting received
alternate spray of Monocrotophos (0.02%) and
Quinalphos 0.05% at 15 days interval. The
unprotected plots were allowed Lo be infested by
naturally occurring pest population.

In general, none of the variety/culture exhibited
resistant/tolerant reaction towards the pest. The
varieties in descending order namely RP-2941-
43576, RP 2932-44087, RNR 9891 and Jaya were
observed 1o be highly susceptible to blast disease
leading to considerably low yield as compared to
rest of the varieties, The variety KAUM 5929-2-1-
2 showed high yield least difference under protected
(39.17 g/ha) and unprotected condition (54.17qg/ha)
as compared to others, thus compensating the yield
gap possibly through host plant resistance. The

corresponding values for cumulative pest infestation
in protected and unprotected plot were 18.35 and
33.40%. It was followed by RCM-9 (53.75 g/ha
(P) and 40.42 g/ha (NP), MTU-1243-14 (38.75 ¢/
ha (P) and 21.67 g/ha (NP). and JGL.-246 (38.33 g/
ha (P) and 20.42 g/ha (NP). The cumulative pest
infestation in these varieties under P and NP were
27.38 and 40.55%, 18.55 and 30.96% and 22.64
and 33.08%, respectively.

Varietal screening

Among eight entries (DRR Hyderabad) under
multiple resistance screening trial compared for their
performance with check TN-1 under valley
condition, the entries viz., SYE-14-9-8, 4-32-5-8,
VSR-5, 8, 10,31.VL. 4041, 4049, BL. 245, CB-95019.
98004, BR-1,4(a),5,9. 18, BPT-1788, CR-589-46-
2-1,IET-15924, JGL-2813, 3827, 3918, 420, MTU-
1042, 1044, RNR-19994, RYT-2662, 2663, TTB-
281-50, VI-96-3538, DRRH-1, LTJ-2, PHB-71.
BPT-107-18-1, 112-6-2, 2157, JGL.-3858. M-45-20-
1, MTU-1036, SYE-14-9-8 and VL-97-3656
recorded nill incidence of dead hearts by stem borer
and silver shoot by gall midge. The highest incidence
of dead hearts was recorded with CB-98006
(21.67%) followed by CB-97049 (4.65%). VSR-
28(4.25%), while the highest incidence of silver
shoots was recorded with VSR-28 (6038) followed
by CB-97033 and CB-98002 (both 3.39%) as
agdinst check TN-1 (2.94% DH & 0.00% SS).

Fairly less population of plant hoppers was
recorded in 35 entries (DRR, Hyderabad). Varietal
reaction noted for other major pests revealed entries
viz., CB97053, TTB 285-7151-1, TTB 292-426,
KAU 9410-9, RNR 20582, RP 4295-50945, TTB
283-38-3, JAU 1661, RP4295-50942, TTB 292-40
CB-95072, CB 96035, RP 4295-50944. RP 3896-
49319 against stem borer with 0 to 3.33% DH as
against 7.01 DH in check TN-1 (70.1% DH), KAU
9410-9, RP 3447-57565, RNR 20458, CB 98098,
RP4295-50942, TTB 285-715-1, ARC 6630 with 0
to 0.95% SS as against av. 2.31% SS in check TN-
1. CB 96035, CB 97053, CB 98004, RP 4295-50930,
RP4295-50946, TTB 285-715-1 with 1.24 to 1.93%
leaf damage by leaf folder against av. 2.91% in
check TN-1, MO1, CB 97043, CB 97053, KAU
9410-9, TTB 285-715-1, TTB 286-731, TTB 291-
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943-1 and TTB 292-426 with 7.61 to 18.41% orass
hopper damage leaf as against 29.56% damage in
check TN-1,

Among different insect pests observed in 39
hill entries (DRR Hyderabad) under National
Screening Nursery trial (NSN-Hills) sown on
23.5.2001, the population of rice hispa and whorl
muggol were comparatively higher. None of the
entries was found immune (o infestation of rice
hispa. The highest incidence of hispa at 90 DAS
was recorded with 4RP-2278-8-3 (T0.29%) leaf
damage) followed by VL-97-3821 (4.8 leaves/hill),
HPR-2140 (4.8 damuged leaves/plant), VL 97-3682,
HPR 2158, 4PR 2866-98-37, VL 98-4187 (3.4 all
leave/hill). 4 PR 2251-4-2-1, VL. 98-4036 (3.2 both
leaves/hill) and VL 81 (both 0.8 damaged leaf/hill)
and CH 988 (1.0 damaged leaf/hill). As regard to
whorl maggot, a maximum of 2.33 damaged leaves/
hull was recorded with entries viz., HPR-2140, 2158,
UPR-2866-98-37. HPR 2021 while the darmage was
nil in case of entries VL 98-4009, VL. 93-3635. 93-
2767, HPR 2128, V1. 98-98-4034, 98-3894, 9840144,
98-4045, UPR 2253-4-1-1, 2284-9-4, VL 95-6446,
RCPL. 1-35. I-37. The entries viz.. VL 96-6747,
RCPL 1-38. 1-39. HPR 2040, 2086, 2087. VL Dhan
221 and K-39 did not germinate. The infestation of
stem borer, silver shoot. leal folder was fairly low.
The crop failed due to water stress condition
coinciding with reproductive phase of the crop.

MIZORAM

RCRT upland trial

K. Laxminarayana and N.S. Azad Thakur

Fourteen upland varieties namely CNAX-2888-
13-12-H, UR-600-32, CT-6942-9-1-2M-IP. IRAT-
216, IR-659507-064-1-1B. IR-65907-203-1B.
WAB-5650, TRC-87-251, RCPL-1-29, IR-6338()-
16, TET-13459, IR-65907-206-4-B, WAB-96-1-1.
IR-66421-0389-2-1-1 were sown in the second
week of May al the spacing of 20 X 10 e¢m. The
trial was laid in three replications and a fertilizer
dose of 80-60-40 kg N, PO, and K Ofha was
applied. Among the varieties, the highest grain yield
of 39.0 g/ha was recorded with TRC87-251,

followed by ONAX-2888-13-12-H (35.0 g/ha) and
IR-66421-0389-2-1-1 (34.8 g/ha).

RCRT lowland varietal trial

Fourteen lowland varietics namely, RCPL- 179-
3p. RCPL-1-151-1P, RCPL-1-87-4, RCPL-1-230,
DR-92, SPR-88090-30-1-2-4, TOX-3241-21-2-2-3,
TOX-3093-10-2-3-2, PSL-85045-19-3-1-1, ITA-
222, RCM-Y, RCM-10, RCM-1 | and RCM-12 were
evaluated during Kharif 200]. The seedlings were
transplanted in the second fortnight of June at 4
spacing of 20x 10 cm. The trial was laid out in three
replications in & RBD and a fertilizer dose of 100-
60-40 kg N, PO, and K,O/ha was followed. Of all
the varieties, RCPI -1-179-3P recorded the highest
grain yield of 51.2 g/ha followed by PSL-85048-
19-3-1-1 (50.6 g/ha) and RCPL-1-230 (49.4 g/ha).
It wats observed that RCM-12 recorded the lowest
grain vieldof 259 qa" ha. However. the other varieties
showed a yield poteritial of 34 to 47 g/ha.

Advanced varietal trial
conditions

Under upland conditions, 15 varieties viz, AVT-
2701, 2702, 2703, 2704, 2705, 2706, 2707, 2708,
2709, 2711, 2712, 2713, 2714 and 2715 were
evaluated during kharif 2001. The seeds were sown
in the third week of May at a spacing of 20 x 10
cm. Among all the varieties, AVT-2709 performed
better with an average grain yield of 30.3 g/ha
followed by AVT-2705 (26.2 g/ha). However, the
ather varieties recorded a yield potential of 13 1022
q/ha, except AVT-2704. which recorded the lowest
grain yield of 8 g/ha. The straw yield of these
varieties ranged from 75 (0 247 g/ha, 7.1 1o 17.8
tillers/hill, und 106 to 199 grains/panicle with a test
weight of 2.46 to 3.40 e

[n another screening trial under upland
conditions, 14 varieties (AVT-2901., 2003, 29034,
2904, 2905, 2906, 2906, 2908, 2909. 2919, 2911, 2912,
2913 and VL-206) were evaluated in three
replications in a RBD. The seeds were sown in the
second week of May at a spacing of 20 x 10 cm
and a fertilizer dose of 80-60-40 ke N, P.O. and
KO ha' was followed. Among these varieties, the
hu‘rhest grain yield (40.3 g/ha) was recorded for
AVT-2901, while the lowest grain yield of other
varieties (AVT-2907, 2908, 2910, 2906, 2903, 2904,

under upland



2902, 2909 and VL-206) ranged from 24 1o 30 ¢/
ha.

Advance varietal trial under irrigation in
medium hills

Under this trial, a total of 10 varieties (AVT-
2701,2702, 2703, 2704, 2705, 2706, 2707, 2708, 2709
and AVT-2710) werce screened. The trial was

replicated thrice in a RBD and a fertilizer dose of

100-60-40 kg N, P,O_ and K,O ha' was applied.
The seedlings were transplanted in the third week
of June at 4 spacing of 20 x 10 cm. The results
showed that AVT-2702 has recorded highest grain
yield (43.4 g/ha) followed by AVT-2705 (42.6 g/ha)
and AVT-2706 (40.3 g/ha). while the lowest yield
(29.2 g/ha) was observed with AVT-2701.

Integrated nutrient management in lowland
K. Laxminarayana

A field experiment wus conducted to study the
effect of integrated application of erganic manures
and inorganic chemical fertilizers on yield
performance and nutrient uptake of lowland paddy.
The experiment was laid out in three replications in
a RBD with 12 weatments viz. 50% NPK. 100%
NPK, 150% NPK, 100% N, 100% NP. 100% NPK
+ FYM @ 15 t/ha, 100% NPK + Poultry manure
@ 5 t/ha, 100% + ZnSo, @ 20 kg/ha, 100% NPK
+ green manure @ 5 t/ha, 100% NPK + P
solubilizing bacteria inoculation and control. An
optimum fertilizer dose of 100-60-40 kg N, PO,
and K,Oha was followed.

The resulis revealed that the highest grain yield

(74.66 g/ha) was recorded with the application of

optimum dose @ 5 t/haand 100% NPK + FYM @
15 t/ha (70.37 g/ha) and 100% NPK + Poultry
manure @ 5 t/ha (68.96 g/ha). Application of organic
manures could be compared to application of higher
than the recommended doses of NPK. It was
observed that the grain yield was significantly
increased with the graded doses of NPK application.
However, balanced application of NPK has resulted
higher grain yields than the single nutrient
application. The results indicated that combined
application of organic and inorganic sources of
nutrients produced highest crop yields and
maintained the soil fertility status.

o]
)

Effect of BGA on yield performance

A field trial was conducted during kharif, 2001
to study the effect of blue green algae on yield
parameters of lowland paddy. The experiment was
laid out in three replications in a RBD with eight
treatments viz, control, 40 kg N ha'', 80 kg N ha',
120 kg N ha!, BGA, 40 kg N ha'' + BGA. 80 kg N
ha'+ BGA, 120 kg N ha' + BGA. An uniform dose
of P @ 80 kg P,O, ha' and K @ 60 kg K,0 ha'
was applied al basd] The N was applied as er the
treatments in three split doses (Y2 at basal, each Y4
at tillering and panicle initiation stuges, respectively
in the form of urea. Straw based culture of BGA
was mixed with the fine sand and broadcasted in
the field after transplantation of the paddy. The
collected plant samples were processed and
analyzed for N concentration.

The results revealed that the highest grain yield
(51.42-q/ha) was recorded with the application of
120 kg N ha! + BGA followed by 80 kg N ha'! +
BGA (51.06 g/ha). The grain yield was signiticantly
increased with the increased doses of N up to 120
kg/ha whereas the graded doses of N boosted up
the production to an extent of 10 to 20% in
comparison to the application of fertilizer N alone.

Cropping system research

K. Laxinarayana

The yield performance of different cropping
systems was studied during kharif and rabi
seasons. The treatments (Rice sole crop; maize
sole; groundnut sole: soybean sole; rice + groundnut,
4:2; rice + soybean, 4:2; maize + groundnut, paired
rows; were replicated thrice in a randomized block
design. Mustard was grown as a secondary crop
during rabi season after harvest of kharif crops.
Fertilizer doses of 80-60-40; 100-60-40: 60-60-40;
60-60-40; 50-50-40 kg N, P205 and K20 ha-1 were
applied for paddy, maize, groundnut, soybean and
mustard, reSpectively. Entire doses of P and K at
basal and N in three split doses (V2 at basal, %4 at
tilllering and % at panicle initiation stage) were
applied. Plant samples were analyzed for nutrient
composition. Results obtained are presented in Table

b 1



Table 5. Yield performance of crops under different cropping systems

Cropping system Paddy Maize Groundnut  Soybean Mustard — Maize
equivalent
yield (q/ha)

Paddy sole 2325 - - 4.07 23.58

Muize sole - 29.16 - 227 33.05

Groundnut sole - 8.30 - 287 16.78

Soybean sole - - 663 3.03 23.60

Paddy + groundnut, 4:2 10.9 - 3.28 - 243 16.64

Paddy +soybean, 4:2 11.75 - = 4.45 1.73 23.76

Maize +groundnut (paired rows) 19.33 3.50 - 2.10 27.93

Maize = sovbean (paired rows) 1875 - 2:13 1.16 26.67

NAGALAND

Varietal trial

A.K. Khan and B.P. Hazarika

Sixteen short, medium and long duration
varieties including local, high yielding and hybrid
were lested over four years (1998-2001) inupland
and lowland condition. Masoori dwarf gave
significantly higher average yield (52.5 g/ha) over
four years , followed by Kushal (53.20 g/ha)
whereas, Ranjit and Bahadur occupied third and
fourth rank among high yielding varieties with
average production of 43.18 and 41.34 g/ha,
respectively. Teke, RCM-5, Pant- 10, Masoori (Tall),
IET-6666, and RCM-9 and BPT-5204 showed
average production of 26.10, 29.09, 34.34, 35.34,
35.93, 36.87 and 36.96 g/ha, respectively.

Hybrid rice (6201 and 611) varieties were also
assessed for production potential. The yield was
recorded to be 51.36 and 52.41 g/ha, respectively,
for the two varieties. Among scented rice, U.P.
special (Hingjeera) recorded highest average yield

(27.67 g/ha) over four years, followed by Joha

(Assam) 21.56 g/ha.
Wild rice

Eight wild accessions were collected and
multiplied at wide spacing (50 x 30 ¢m) to obtain
seed for further evaluation. Maximum yield was
recorded for accession No. 1 (36.92 g/ha), followed
by No. 4 and 5, with a yield of 30.45 and 31.92 g/ha
respectively. Rest of the varieties exhibited
comparatively lower production potential.
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Similarly wonder rice (Melhite Kenye) was
planted with three different spacing viz. 45 x 40, 45
x 60 cm in RBD along with a local practice.
Treatment with close spacing 45 x 40 em (full plot
unrooted) gave significantly higher yield 55.00 g/
ha, followed by treatment with spacing of 45 x 60
cm (40.00 g/ha).

SIKKIM

Nitrogen management in transplanted HYV
rice under submerged conditions

R.K. Avasthe

An experiment was conducted on Pant Dhan-
10 to identify the best method of nitrogen application
to increase yield and nitrogen use efficiency. 30 day-
old seedlings were transplanted with 20 x 15 em
spacing between rows and hills, 2 seedlings were
placed at cach hill in plots of 6 m”. Nitrogen was
applied @ 120 kg/ha through a combination of
farmyard manure and urea. Phosphorus and
potassium were basally applied before sowing
through SSP and MOP @ 60 and 40 kg/ha,
respectively. Nitrogen was applied at different times
through 9 different methods. Of the nine methods
of N application adopted, the highest grain yield was
recorded for the treatments where N was applied
in three splits, i.¢.. Y4 broadcast and incorporated at
transplanting without floodwater + % top-dressed
at maximum tillering stage + Y2 al panicle initiation
stage (57.63 g/ha), followed by Y2 broadcast and
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incorporated at transplanting without floodwater +
Y4 top-dressed at maximum tillering stage + ' at
panicle initiation stage (55.0 g/ha'y and 1/3
broadeast and incorporated stage + 1/3 at panicle
initiation stage (53.0 g/ha ') as compared to the grain
yield in the contral plot (12.63 g/ha).

TRIPURA

Upland rice
K. Chattopadhyay and K. R. Dhiman

Three trials were conducted for khari(=2001,
Besides yield estimation, varieties were evaluated
on the basis of height, spikelets/panicle, panicle
length, fertility, effective tillers, flug leaf length,
grains/panicle, 1000 grain weight, plant yield and
lolerance to leaf blast and drought. Generation
advancement of crogses has also been done.

Adaptive trial; Twenty upland varieties yvere
evaluated, IET-168%06 (223 g/hay, [ET- 16423 (21.7
g/ha) and Annada (20.1 g/ha) performed better than
others,

AVT-VE: Twenty entries, including two ckeck
varieties, Heera and Aditya and one local check,
Rasi. were evaluated on the basis of yield and yield
contributing charaeters. Due to some unwanted
reasons like late sowing. heavy bird damage and
heavy gundhi bug infestations, all yielded very low.
All lines performed better than Heeru. The yield
performance of IET-16934 (1560 kg/ha) and [ET-
16810 (1400 Ri/ha) were better than the others,

Evaluation of Jhum lines : Local upland rice
varieties, which has been cultivated by jhumias since
long, are the treasure of variation of plant characters
and rice quality. Saventeen diverse lines were raised
in replicated fertilized plots. Some of them were
small bold white seeded Guaromalati, small red
seeded Aduma, round seeded jhum binni -Badia,
medium bold red seeded, Kataktara, ete. Aduma
(19.3 g/ha) was the best in respect of seed yield.
This was followed by Mamy yathlok (18.8 ¢/ha),
Garomalati (17.8 g/ha) and Kataktara (17.5 g/ha).

Hybridization : F, generation was raised from
the crosses ol various upland and jhum (tila)
varieties aiming to improve the local land races.

[
o

Some cross combinations, like TRC-87-251 (Ngoba/
Garomalati) / Bandana were found promising. Seeds
were harvested in bulk and selection for the
promising plants delayed up to F, generation.

Lowland rice

Three varietal trials ol transplanted rice were
conducted under shallow or medium shallow water
depth situation in kharif 2001.

AVT Semi deep-water paddy: This All India
Coordinated trial included 9 entries and local cheek
variety. Pyzum. All lines performed better than
regional check. Sabita (1546.7 kg/ha) and local
check, Pyzum (2467 kg/ha). The estimated paddy
yield of long and slender seeded TET- 16958 and TET-
17305 was 5293 kg/ha and 4883 kg/ha, respectively.

Varietal trials of aromatic rice: Evaluation

improved basmati ling, two small seeded aromatic
local rice, Khasa und Kali khasa and one long
slender seeded scented sticky local variety. Binni
was repeated. It was observed that, the improved
basmati line , IET-16310 was the top of the list with
23.3 g/ha estimated seed yield. Khasa (22.3 g/ha)
and Kali Khasa (21.8 g/ha) also performed better
than the rest.

Yield trial for low land rice: Thirteen diverse
genotypes were evaluated. This not only included
high yielding semi dwarf varieties, but also some
tall traditional genotypes, like, Pyzum. Some of the
varieties were medium bold seeded and some of
them were long slender seeded, like. RCM-12. One
high yielding line from this centre, namely, TRC-
299-F-41. found suitable for waterlogged condition,
gave the highest seed yield, ie, 41.8 g/ha. The seed
of this Tine is long and medium bold. Another variety,
RCM-12, developed in Manipur center of the
Institute. also performed better (38.0 g/ha) than
others.

Hybridization: To improve the quality like,
aroma and yield performance of some highly
acapted line of Tripura , namely Khasa (aromatic),
Pyzum (tall pureline), Binni (local aromatic), were
hybridized with Basmati-370, DR-92 and RCPL- |-
§7-4. Seeds from various crosses were shown and
seeds from individual plants were harvested 1o raise
the F, generation,

Vnaveead Keport 200126842



Effect of organics in long term manurial trial

M. Datta

A field trial was condueted in upland rice (var.
TRC-87-251) and moong (var, UPM-79-4-12) was
grown as residual crop, The treatments applied in
the field trial were cattle manure alone or in
combination with NPK. The yield data are presented
in Table 6.

Table 6. Effect of organics on rice-moong crop
sequence

Treatment Direct Residual
experiment experiment
Upland rice (¢/ha) Moong
Grain Straw Pod yield
(q/ha) (q/ha)
Ty = Control 17.12 26.72 4.07
Ty - 2:5 tonnes caule 21,32 29.98 23235
manure/ha
T2 - 'l-'T + NPK 35.20 449.0 383
(6030307
Tz - 3 tonmes €M 1589 31.0 250
T = ']"3+NPK- 37,28 57.12 Fied
Tg = 10 tonnes C.M 0.1 3A§.54 4.62
T(J = 'I'j + NPK 37RO S6.3() 4.67
Ty — 15 tonnes €M 300 37.68 527
Tg - T3 + NPK 3644 52.22 6:32
Ty - 20 1onnes CM 28.30 14,93 7.24
Ty - Ty + NPK 37,90 52,88 TE
Ty1 = NPK 3328 4491 3.47
SE (%) 2.02 9.98 078
CD (5% ) 411 20,31 154

-

From the perusal of the data it is observed that
cattle manure alone from 2.5 o 20 t/ha produced
24.5 1o 75.8% and 10,7 to 44.2% increase in grain
and straw yield over control, respectively. But in
combination with NPK (60:30:30), there was an
increase i grain and straw yield over control from
105.910 121.4% and 83.4 1o 113.8%, respectively,
The trend in increase in grain and straw yield
indicated significant production in Ty after the
application of 5 t cattle manure/ha and NPK.

In residual trial, 15 t cattle manure/ha + NPK
in Tg, 20 t cattle manure/ha in Ty and 20 LCM/ha +
NPK in Ty significantly produced moong with 60,2
to 77.9% increase over control.

Soil test crop response study

Under variable fertility gradient, upland rice was
grown Lo study grain yield. It was observed that the
coefficient of variation concomitantly decreased with
the inerease in soil fertility thus indicating low
variability in grain vield in various combinations of
NPK doses. Under very low and low fertility
gradient, NgPgo K produced an increase in grain
yield from 11.66 to 41.29 g/hia and 23.98 to 34.13 ¢/
hut respectively. On the other hand, under medium
and high l-L‘.I‘T.i|Ll}f. NL)UP3U|<3(] and N'_;_UP}()K?,U
produced an increase in grain yield from 13,98 o
31.97 g/ha and 28.31 to 34.97 g/ha, respectively.
Under high fertility, fertilizer requirement was
observed to be low and only 23.5 % increase in
arain yield over control was noted.

Integrated disease management

T. K. Sengupta

Integrated disease munagement ol rice was
done in upland situation in Kharif season, As local
varieties grown by the farmers are susceptible to
blast disease. varicties were collected from the
larmers Lo screen the varieties against blast disease
of rice and to evolved control measures. Pusa 2-
21, a susceptible variety, was kept as control. All
the varieties collected [rom the tribal farmers were
included in the experiment. These were Garomalati,
Gaduma. Mamithutru, Kalikhasha, Kechkibada and
Jolly. Only hold and disease free seeds were
selected. Before sowing seeds were freated with
carbendezim @ kg of seeds. In pusa 2-21 variety
both leal and neck infection was serious. As a part
of disease management, seed treated varieties were
sprayed with carbendezim three times during their
growth period. Some pin head spots of leaf blast
type was recorded in treated varieties. No neck
infection was noticed. In Pusa 2-21, both leaf and
neck infection were recorded. On the other hand,
the local varieties could thrive amidst high pressure
of inoculum even under water stress condition.
Carbendezim @ 1g/litre of water provided proper
control of the blast disease. The treated varieties
yielded much better than that of Pusa 2-21. It has
been found that with proper disease management
practice the blast disease of rice.



Banded leaf blight disease

Banded leaf blight disease of rice was recorded
in the variety TRC 87-251in kharil season.
Treatment of seeds with carbendezim @ lglkg of
seeds and foliar application with carbendezim @ lg/
litre of water was found to control the disease. Along
with carbendezim, blue copper and dithane M-45
was also tested. Among these, carbendezim gave
the best results.

MAIZE
MEGHALAYA

Varietal improvement in Kharif maize

D.K. Verma and B.K.Sarma

Fifteen trials were conducted to evaluate 505
strains including 221 CIMMYT materials to identify
high yielding, disease resistant strains of medium.
early and extra-early maturity under rainfed
condition. Superior strains identified from different
trials are listed in Table 7 and 8.

Development of new strains

In order to increase maize productivity in
rainfed agro-ecosystem of hills, efforts were
continued to develop high yielding, short duration,
yellow flint hybrids and composites through chain

crossing and line x tester methods possessing
resistance to f. turcicum leaf blight.
Nucleus seed production

Nucleus seeds of RCM-75 (3Kg); RCM-76
(0.5 Kg), RCM 1-1 (12Kg), RCM 1-2 (6Kg); RCM
1-3 (13Kg), OCM-2 (6Kg), Coix (4 Kg) were
produced by maintaining line and/or distance isolation
for further production of Breeder Seeds during.
Breeder seed production

Breeder seeds of RCM 1-1 (108Kg), RCM 1-
2 (78Kg), RCM 1-3 (110Kg). RCM 1-4 (8Kg),
OCM-2 (12Kg), Coix (4 Kg) were produced by
maintaining rime and/or distance isolation for further
production of Breeder Seeds during Kh-2002.

Front line demonstrations

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

One hundred ten frontline demonstrations
(FLDs) were conducted in West Khasi Hills (36):
Ri-Bhoi (51) and East Khasi Hills (23) districts using
Vijaya Comp, RCM 1-1; RCM 1-2 and RCM 1-2
in collaboration with State Department of
Agriculture, Meghalaya and Division of Extension
of the Institute. The date of planting at various
farmers’ fields ranged from 28" April 2001 to 28
May. The fertilizers and other inputs provided to
individual farmer were in the form of Urea @ 3.5
kg/acre, SSP @ 7.5 kg/acre, and MOP @ 1.25 kg/

Table 7. Promising entries of maize identified under different maturity groups

ZCT 101

Rank IET(EE) IET(VIM) TET(VM) IET(FSM) IET(EM) ZCT-102
I Z1-107 TKMH-549  Navjot HKH - 1206 F-1562 L-152 Z1-209
(61.95) (73.61) (102.87) (98.25) (48.97) (51.48) {55.00)
i} Z1-108 PRO-355 X - 1095 Zauari-2027  X- 1105 2005 Z1:213
(55.35) (69.12) (98.16) (97.24) (41.54) (49.63) (54.25)
111 Z1-105 Zauari-2030 L-173 AAMH- 203 GK-3043 L-168 Z1-201
{48.753 (67.66) (94.86) (96.14) (41.27) (41, 14—_) (49.85)
Trial Mean 52,78 60.33 76.52 76.43 32,34 32.34 3727
Entries 11 17 28 28 27 34 32
SE % 0.221 0.119 0918 L12] 0.233 0.414 0.318
D 8.94 7.49 478 6.38 544 4.89 3.98

“Figure in pargnthesis indicates grain vield (g/ha)
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Table 8. Promising entries of maize identilied under different maturity groups

Rank AET AETZ- IET(FSM)  EVT-17 Prr RORT- RCPC-  ROBC-
(AZEEM)  1EM (TCIMMY'T (CIMMYT 2001 2001 001%=
2001 “20u1)
I JH 3125 FH-313% NECH-110 POPOUI.CE PICEH-75-2XCL  Vijayy RCPC-12 Laxmj
i41.45) (44.37) (44,04 (62.38) 04935 (92,42 (5945 (3893 (1383
1l TH-3795  Megha Sneha-H166 BAYBVOR-N  PIOCAH-150-1XCL NE Comp ROM-TS ROM-|-3
{30 86) (35,77 (43160 (59.37) (ORS (3R 32 1o, 13 3744y 1548
111 Suryu Mahikaneliin Bisen 851 ACROSS PAOCSIT-6.3XKCL  MOU-S08 ROPC-27 MLW
(34.36) (35.46) (413169 GEVO2/U0HAS2 04935 [ (A7.08) (14449
(54.42) (51,709
Trial Mean 33,48 32.12 RRE 40495 449 38 52,64 22.61 12.78
Entries i £l 28 25 1926 14 31 17
BE -+ (298] 1.113 0.808 1.260 LG L.802 |28 1018
ch 436 7.32 244 3.29 .34 4.34 322 ;84

=Figure in parenihesis indigates graln vield (g/hady == Baby com yiekd.

acre. Pesticides used were Classic-20EC, Diafuron
3G and Folidol Dust-2%. The inputs were distributed
on the spot viz.. Mawkyllei, Nonglait, Tethnorgbah,
Labyrtun and Umjynrew in West Khasi Hills;
Mawlasnai, Pyllun, Umkbuti, Garo basti, Umden,
Umroi Byrthih, Umro Madan and Laban Soro in
Ri-Bhoi: Jaiaw, Mylleiem, Nongtungur, Mylliem Ba,
Mylliem Kyndong, Mylliem Marhaniang and
Mawnianglah in East Khasi Hills. The average yield
perdemonstration observed in West Khasi Hills for
Vijaya Composite was 1381 Kg/acre, for RCM 1-3
way 1304 Kgfacre. For RCM 1-2 it was 932 Kg/
acre and for RCM -1, 1410 Kg/acre. In Ri-Bhoi,
it was 1431 kg{r’aure for Vijoya composite and for
RCM 1-2, it was 988 kg/acre; while in East Khasi
Hills Vijaya Composite had recorded 1133 ke/acre.
Twenty maize meetings (U riew hadem ka jingla
kynduh) were organized, one each at each village
to discuss and disseminate the information regarding
package ol practices of maize and one at Research
Farm, where farmers were imparted training on
improved maize technology.

Further, in Jaintia hill district ehere 60 FLLDs
were conducted in similar fashion, average yield of
Vijaya composite, RCM 1-1, RCM 1-3 and Suwan
per demanstration area recorded to be 3943, 5528, s - : :
5540 and 6488 cobs/ucre (Fig 7). Fig 7. Freniline demonstratin on maize at farmer’s

field




Varietal evaluation in Rabi maize

D.K.Verma and B.K.Sarma

The initial evaluation/suitability trial was
conducted with the 20 entries viz,, RCM 1-1, Vijaya
Composite, Navin, RCM 1-3, Gujarat Makki-1.
MLY, NE Composite, RCM 1-2, MCU-508. SW/
DMR-91-300-1F2, Munneng, MLW, Suwan-8529,
Dewaki, POP.903.C.2. P30CRH-75-2XCL-04935,
BA.98903-N, P30C8H-156-1XCL-04935,
ACROSS 98902/90352 and P30C8H-69-3XCL-
04935 to identily high vielding strains of early
maturity under rainfed pre rabi condition after the
harvest of first crop. The superior strains identified
were Suwan, Vijaya Composite and BA-989 03N,
which had yielded 12.63 t/ha, 11.84/ha and 9.87(/
ha of green cobs.

Studies on maize based intercropping

S.K. Gupta and V.K. Mishra

Groundnut (var. JL.24) with maize var. Vijaya
composite performed well and the maximum yield
of maize was obtained when shown in paried row
of maize. The LFR was also highest with this
treatment elosely followed by maize sroundnut (1:3)
ratio which produced 1.841 LFR, whereas. maize
+ groundnut 1:6 ratio gave the LFR 1.505. The
mixing of seed of maize + groundnut in 1:1 ratio
gave the LFR 1.287.

Utilization of indigenous entomopathogenic
nematodes (epns) for the management of major
insect pests of rice and maize

AN. Shylesha, K. Rajasekhara Rao and Gitanjali Devi

Maintenance of laboratory insect culture

The insects that are used for baiting were
cultured and maintained on artificial diet so that a
continuous supply of larvae was available through
out the experimental period. Greater wax moth
larvae (Galleria mellonella) and rice moth larvae
(Corcyra cephalonica). G. mellonella larvae
were maintained on an artificial diet consisting of
corn meal-200g. wheat flour —100g, wheal bran-
100g, milk powder-100g, yeast tablets-100g, honey-
175 mland glycerin 175ml.

e PR R A T
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Mass production of Steinernema carpocapse
Steinernema carpocapse culture was obtained
from Division ol Nematology TARI New Delhi. The
same wus cultured using labaratory host Galleria
mellonella using standard procedures. The cultured
nemutodes were used for testing efficacy on
different insect pests prevailing in the region.

Bioassay on maize cob borer

Cob borer- Stenachroia elongella is the major
insect pest of maize. The chemical control meastires
may lead to environmental hazards as green cobs
are preferred for consumption. A bioassay study
was conducled to see the efficacy of the
entomopathogenic nematode in bringing about
mortality of the larvae in laboratory conditions.

Twenty well grown healthy larvae of cob borer
S. elongella were placed over a wet filter paper
containing juveniles of Steinernema carpocapse
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 trap for release of nematodes.

Maost of the cob borer larvae were killed after
48 hours of release and by 72 hrs >90% mortality
was observed. The juveniles emerged from the
cadavers on 9" day alter death of the larvae. The
juveniles were washed in sterile water and stored
at 8-15°C in BOD incubators.

Efficacy of 8. carpocapse on stem borers of
maize Chilo partellus and Sesamia inferens

Efficacy of the EPN S. carpocapse was
studied on stem borer Chilo partellus and on stalk
borer Sesamia inferens using the petry dish method
similar to that of cob borer. Twenty larvae of C.
partellus and 10 larvae of S. inferens were used
for the trial and five replications were maintained.
The mortality was observed after 24, 48 and 72
hours of release.  All the C. partellus larvae were
killed within 48 hours of release:and in case of Stalk
borer it 80% of the larvae were killed in 48 hours.
The juveniles emerged from the cadavers after 8-9
days of death.
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MANIPUR

Improvement of maize
S.V. Ngachan

Among 16 entries of maize, SWDMR-91300
gave highest yield followed by Navajat, Prabhat,
Swan-8529 and SETELAGOS-85 with yield
potential of 84.50, 76.05, 71.89, 69.29 and 63.70
kg/ha respectively.

Use of biofertilizer in maize based cropping
systems

Mausumi Roy Chowdhury

The experiment was repeated at Krishnagiri
farm, in a split plot design with maize-mustard
cropping systems. Main treatments consisted of 3
intercropping systems viz. 1) sole maize, 2) maize
intercropped with blackgram and 3) maize
intercropped with soybean. Sole maize was sown
60 em apart and r-miz.e—blackgramz‘s_oybaun Were

sown in alternate rows (1 : | ratio ) spaced at 30
e¢m apart and plant 1o plant distance was kept as
recommended for both crops. The sub-treatments
were (i) control: (1) FYM @ 5 t/ha + B, (iii) FYM
@ 5 t/ha+ B +% NPK, (iv) FYM @ 5 t/ha+ B +
NPK: (v) FYM @ 10 tha + B; (vi) FYM @ 10 ¢/
ha + B + Y2 NPK: (vii) FYM @ 10 t/ha + B +
NPK. NPK denotes the recommended fertilizer
dose for maize i.e. 80, 60 and 40 kg of N, PO, and
KO respectively. The experimental soil was clay-
loam in texture with pH 4.8, Organic carbon 16.8 g
kg, alkaline KMn0, oxidizable N 144 mg kg and
available P (Bray-2) 5.7 mg ke . The treatments
were applied in harif and their residual effect was
tested in rabi. Azotobacter were used as
bir_;uf’ertili:’:er{B_). The grain yield of maize and
mustard are presented in Table 9.

Intereropping with both the crops increased the
grain yield of maize over control. Intercropping with
soybean was the best treatment found and could
merease the grain yield of maize by 26 and 21 per
cent over control and intercropped with black gram

Table 9. Direct and residual effect of intercropping and treatments on the grain yield (g/ha) of

maize-mustard cropping systems

Treatments Sole crop Intercropping with Mean
Black gram Soybean
Maize M_usmrd Maize  Musiard Maize.  Mustard Maize Mustard

. Direct  Residual Direet  Residual Direct Regsidual  Direct  Residual
Control 17.3 3 2006 2.2 244 2.4 210 202
FY M+Azatobacter{A) 297 3.4 32 4.0 33.3 4.2 A4 387
Yo FYM + A 24,1 23 269 33 298 32 26.9 2.95
BEYM + A+ 2 NPK 2949 3.l 29.7 38 30 37 294 353
BWEYM + A+ NPK RIVK: 3.9 3.1 4.5 43 4.9 34.9 445
FYM + A + 1 NPK 33 4,5 31.8 54 46.8 37 37.2 5.19
FYM + 4 + NPK 36.1 48 37 5.6 451 58 39.6 5.44
Mean 287 338 299 4.11 36.1 429
D Maize (Direct) Mustard (Residual)
Intercroppiny (1) NS (.56
Treatment (T) 4.86% ().55%%
IxT NS NS

FY M = FYM @ 10 vha, %% and ¥ indicase significance at 1 and 56 lovel significanily
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respectively. All the treatments’in the subplots also
increased the grain yield of maize si gnilicantly over
control. Maximum significant grain yield was
obtained when FYM @ 10 t/ha + Azotobacter was
coupled with %2 NPK and became at par with full
NPK. The results showed similar trend as that of
the earlier year. The interaction was insignificant.
Under controlled condition FYM @ 10 t/ha +
Azotobacter + full dose of NPK could give the
maximum grain yield. This yield can be further
increased by 25 per cent by intercropping with
soybean and curtailing half dose of NPK. The N
and P uptake by the grains also showed the similar
trend as that of the grain yield.

MIZORAM

Varietal performance

K. Laxminarayana and N.S. Azad Thakur

Five varieties of maize viz., RCM-1-1, RCM-
1-2, RCM-1-3, MLY and MLW were sown in the
first week of May at a spacing of 45 x 30 ¢m. The
trial was replicated thrice in a RBD and a fertilizer
dose of 100-80-60 kg N, P205 and K20 ha-1 was
applied. It was observed that MLW performed better
with a kernel yield of 49 g/ha, closely followed by
MLY (48.8 g/ha) and RCM-1-3 (48.6 q/ha). The
variety RCM-1-2 recorded lowest kernel yield of
27.8 q/ha. It was found that the kernels of RCM-1-
2 were smaller and having low test weight of 13.7
g/100 kernels, whereas the other varieties showed
a test weight of 22.6 to 26.4 g.
Baby corn

In an evaluation trial, five varieties of baby corn
namely RCM-1-1, RCM-1-2, RCM-1-3, MLY and
MLW were sown in the first week of May at a
spacing of 45 x 30 e¢m. The trial was laid out in
three replications in a RBD in 5.0 m2 plots. A
fertilizer dose of 100-80-60 kg N, PO, & K,O ha
' was applied. Of all the varieties. MLW recorded
highest kernel yield (50 g/ha) followed by MLY
(46.7 g/ha) and RCM-1-1 (43.3 g/ha). Lowest kernel
yield of 26.7 g/ha was recorded with RCM-1-2,
which might be due to lower number of cobs/plant,

|

lesser dry matter production and lower test weight
of 13.1 g/100 Kernels.

NAGALAND

Five varieties of maize viz. M1Y, MLW, RCM—
I-1, RCM-1-2 and RCM-1-3 were tested in RBD.
Variety MLY gave significantly higher average yield
(30.31 g/ha), followed by RCM 1-1 (29.81 g/ha).
Composite maize (Vijaya) with yield record of 41.00
g/ha was found suitable for foot-hill areas of
Nagaland with less problem of cob borer (20 to 25%).

SIKKIM

Studies on integrated nutrient management

An experiment with hybrid maize ProAgro P-
4640 was conducted on integrated nutrient
management for increasing maize yields during
March 2001-2002. The seeds were sown with a 50
cm distance between row to row and 30 ¢m from
plantto plant with 11 treatments in four replications.
The seed rate was 20 kg/ha. Phosphorus and
potassium were basally applied before sowing
through SSP and MOP @ 60 and 40 kg/ha,
respectively. Dolomite was applied @ 2 t/ha.
Nitrogen was applied through urea @ kg/ha'
through a combination of farmyard manure and urea
with and without seed treatment with Azophos
(Azotobacter inoculant). FYM was incorporated
basally before sowing to supply 1/3, ¥2 and 2/3
nitrogen while rest N was supplemented through
urea as top dressing at knee-high stage (full dose)
or split applied at knee-high stage and tasseking.
Highest grain yield of 99.50 g/ha was recorded in
the treatment with Azophos seed treatment with 40
kg N through FYM at sowing and two-split top-
dressing of urea, i.e., half at knee-high stage and
half at tasseling. This was followed by the treatment
where 40 kg N was applied through FYM at sowing
and two-split top-dressing of urea (half at knee-
high stage and half at tasseling) that produced a
yield of 88.50 g/ha ' as compared to 27.0 q/ha grain
yield in control.
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TRIPURA

Varietal evaluation
K. R.Dhiman and K. Chattopadhyay

Eleven varieties were sown in the second week
of May. 2001. Yield and yield contributing characters
were estimated. Number of seeds/cob and cob girth
revealed direct positive correlation with yield. White
seeded variety, Sweta performed best in respect of
seed yield among these varieties. The seed vield of
Sweta was 41.1 g/ha. It has average seed vield /
plant of 95 g and the average plant height was noted
120 em. Navin Exp. Vir (37.6 g/ha), Kanchan (36.42
(/ha) were some of the better performers among
the rest.

Evaluation of local jhum varietics

Twao jhum varieties of Maize, namely, Jhum
Black and Jhwm Yellow were evaluated inautumn
season in 2001 on the basis of yield and yield
attributing characters, like, plant height, number of
cobs /plant, cob girth. cob length, seeds/cob, 100
seed weight. seed weight/coband days to maturity.
Jhum black and jhien yellow matures in 126 and
L7 days respectively and their average number of
cobs /plant was 2.29 and 2.0. They were having
reduced cob size, but shows prolificacy to a greal
extent.

PULSES
MEGHALAYA

Varietal improvement

B. K. Sarmaand G. Sahay

Ricebean

Two varietal trials viz. Research complex
Regional Trial (RCRT) and Advanced Varietal Trial
(AVT) with 8 varieties in each trial were conducted.
In RCRT, variety BD-139-1 recorded the highest
yield of 14.83 g/ha. followed by EC-2074 (14.14 q /
ha) and RCRB 6-10 (13.14 g/ ha). In AVT the
performance of RBL - 35 was best (7.0 g/ha).

TR AR R SR e

Forty nine germplasm were maintained and
evaluated ol which the high vielding lines were
RBS2 (28.31 g/ha), ICI8T91 1 (26.18 g/hay, [C 3074
(23.14.g/ha), EC18181 (23.06 g/ha) and EC 114077
(19.89 g/ha). Most of the lines were high yielder
with average trial yield of 12.39 g/ha (Fig.8)

Munghean

Four trials viz. two initial vartetal orials (1VT),
one AVT and another with the materials received
from BARC, Mumbai were conducted. However,
the yield from all the trialy was very poor due Lo
heavy incidence of disease and 1 it germination
due to continuous rain during hurvesting time. The
yield ranged from 132 to 136 Kg/ ha only.

Urdbean

Thirty-seven varieties were lested in three
different trials viz, INT. AVT und BARC (rials. As
in mungbean trials, the varieties failed o produce

Fig 8. A Ricebean variety undeér RCRT trial
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good yield due to continuous ruin during maturity,
The performance of TU 97-74, 2KU-170 and 2 KU-
186 was somewhat better than remaining varieties.

Thirty-seven germplasm were evaluated of

which VBG 23 recorded the maximum vield (12.95
g/ha) followed by RBU 28, 99U-40, 99U-43 and
99-27 yielding 11.25, 10.93, 10,67 and 10.09 g/ha.
respectively.

Response of genotypes to date of sowing
D.P. Patel and N.P. Singh

Experiment was repeated for the second
consecutive year o find out the optimum time of
sowing for black gram. This year all the varietics
did not show any significant variation in yield.
Highest grain yield was recorded when the crop
was sown in the 2" week of August (11.9 g/ha).
which was significantly higher than all the dates of
sowing. Significant reduction in grain yield was
observed when crop was sown beyond the 3% week
of August. The main cause of reduction in grain
yield was moisture stress and drop in lemperature
at grain filling stage.

Integrated nutrient management

D.P. Pateland N.I%. Singh

All the treatments except phosphotica (1.0 gf
m?) and Rhizobium (1.0 g/m?) showed significant
increase in grain yield over control. Application of
FYM (5 l.fkm) + NPK (30;60:40 kg/ha) + thphutm
(1.0 g/m?) + Rhizobiwm (1.0 g/m?) produced highest
grain yield (13.9 g/ha) which was followed by the
yield (12.5 g/ha) recorded with FYM (5 t/ha) + NPK
(30:60:40 kg/ha) and found significantly higher than
all the other treatments. Control crop produced
grain yield of 5.1 g/ha. '

Pigeon pea

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

Performance of Rajmash genotypes in mid hills
D.P. Patel and N.I% Singh

Thirteen genotypes - HUR 15, HUR 130, HUR
76, HUR 137, BHUR 168, HUR 138. HUR 139,
PDR 14, VL 63, Arka Komal. IVR FB 1. MFB 2
and MFB 3 were initially evaluated to find out the
suitable line for green pod as well as seed vield.
Arka komal, MFB 3 and IVR FB 1 lines were found
suitable for green pod yield where as VL 63 was
found suitable for seed yield.
Response of French bean/Rajmash to date of
sowing

This experiment was continued in the 2 year
and French bean variety Naga Local (Fig.9)
produced significantly higher green pod yield (89.8
g/ha) as compared to Meghalaya Local (78.3 ¢/ha)
and Munipuri (74.7 g/ha). Highest green pod yield
was observed in the crop sown in last week of July
(123.4 g/ha), which was [ollowed by crop sown in
the I week of August (110.9 ¢/ha). Further delay
in sowing significantly reduced green pod yield,
irrespective of the variety.

Fig 9. Naga local Frenchbean - a promising varicty

MANIPUR

Chickpea

Fourteen entries of chickpea, under AVT were
sown on 7.12.01 after harvest of maize at rainfed
foot hill condition, Among these, B-12 was found
highest yielder followed by B-30, B-20, B-29 and
B-19 with yield potential ol 1844, 1706, 1508, 1410
and 1407 kg/ha respectively.
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Similarly the experiment Wwith eight entries of
AVT of chickpea was sown in rabi season at Langol
hill farm after harvest of maize crop. The yield
differences were found non-significant. Among
these B- 105 recorded highest yield followed by B-
103, B-102, B-104 and B-108 with yield of 1526,
1370, 1337, 1312 and 1303 kg/ha respectively.

Integrated nutrient management in black gram
based cropping system

Integrated nutrient management experiment on
black gram was repeated with 5 main-treatments
viz., control, lime @ 500 kg/ha, FYM @ 10 t/ha,
Lime + FYM and Rhizobium inoculation; and three
sub-treatments viz., NPK (25 kg N, 26 kg P and 25
kg K/ha), Y2 NPK and Zero NPK. The experimental
design was split-plot with three replications.Lime
was added in furrows at the time of sowing. The
lreatments were applied in black gram and their
residual effect was tested in groundnut(Table 10).

Table 10. Effect of integrated nutrient
management on the grain yield (g/ha) of
blackgram

Main treatment Fertilizer levels

N NPy Ko N Py Ko, Mean
Control 5.0 8.4 11.0 8.4
Rhizobium 6.2 9.7 11.9 9.3
Lime @500keg/ha 9.8 2.9 14.2 12:3
FYM @ 10 vha 10.9 13.9 131 126
Lime @500ky +.
FYM @10 t/ha 14.1 14.6 i 14.7
Mean 9.4 11.9 13.1
Pl Main treatment Fertilizer MT x F

(MT) (F)

3.33 [.94 NS

The grain yield increased significantly by all
the main treatments excépt Rhizobiwm inoculation
over the control. Maximum grain yield was recorded
in Lime + FYM (14.7 g/ha) over control (8.4 g/ha)
followed by FYM(12.6 g/ha). Liming + FYM
increased the yield significantly over Rhizobium
inoculation(9.3 g/ha). The fertilizer level ¥ NPK
increased the grain yield significantly over control
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and became at par with the full dose of NPK. The
N and P uptake by the grains showed the similar
trend as that of the grain yield. The nodule weight
inereased significantly with all the main treatments
over control. Interaction of fertilizers with main
treatment was not significant for grain vield, The
results showed similar trend as that of the previous
year though the overall yield was less compared to
that of the previous year.

TRIPURA

Varietal evaluation of Pulses
K. R. Dhiman and K. Chattopadhyay
Blackgram

AVT 2+1: Five lines were sown in autumn
season, 2001 under IVT of coordinated project of
MULLaRP, Seed yield of KU-10 and KU-11 were
1992.59 and 1985.19 kg/ha, respectively, They
matured in 75-82 days. 100 seed weight of KU-11
was high (5.1g). Their plant height and pods/plant
were 52cm and 60cm and 32 and 26, respectively.

IVT-2001-2002: Twenty lines in three
replications were evaluated in autumn under [VT-
2001-2002. Dark green seeded KU-32 gave the
highest seed yield of 2122.22 kg/ha in 85-90 days.
The average plant height and pods/plant was
recorded as 45-50 em and 55, respectively.. Black
seeded KU-45 and KU-3 yielded 2055.56 and
1994.44 kg/ha respectively.

Initial evaluation trial of developed lines:
Twenty-two lines were selected from different
crosses. For testing for 2 consecutive year. On the
basis of yield, yield paiameters. diseases and pest
infestation, stability of performance and considerin g
the effect of seasonal rainfall, weather conditions
and other constraints, some of the lines like shinning
black seeded TRU-99-16 (13- 15.5 g/ha), shinning
green seeded TRU-99-12 (14-14.5 g/ha), Shinning
green seeded TRU-99-29 (13.7-14.1 g/ha) and
brown seeded TRU-99-14 (12-15 g/hu), were found
1o be promising.
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Cropping System Research
Sabyasachi Mitra and M. Dutia

Effect of Bio-Mulches on yield and water use
of kharif blackgram

The experiment was conducted 1o study the
effect of various bio-mulches on growth and yield
of kharif blackgram. The experiment was laid out
in a Factoria] RBD with three replications. The crop
vartety T9 was sown and harvested on 13/9/01 and
28/11/01, respectively. The data presented in Table
LT showed that application of Chan (Saceharum
sp.) + Glyricidia (Glyricidia maculata) leaves in
111 ratio recorded maximum number of pods/plant
(42.7). seed/pod (7.4) und finally stgnificantly higher
seed yield (10.6 g/ha) of the crop as compared 1o
that obtaittied with Chan + Acacia (Acacid
auriculiformis ) leaves (1:1) (9.7 ¢/ha) or with rice
straw (8.2 g/ha). respectively. Among the three
mulehing rates tested, mulching at the rate of 7.5 v/
ha resulted maximum number of pods/plant (39.5),
seeds/pod (7.9) and seed yield 11.2 g/ha) which was
significantly higher than that with 5.0 t/ha (9.5 qf
ha) or 2.5 t/ha (7.8 g/ha) rates, respectively.

Table 11. Effect of bio-mulches on growth and
yield of kharif blackgram

Yield _:gt_t,.rihu’teé and yield of
Kharif blackgram (2001)

Treatment

Pods! Seeds/ Seed

plant pod Yield
? s tg/ha).
Mulch type
Rice Straw 129 6.7 8.2
Chan + Acacia leaf (1:1) 364 7l 0.7
Chan + Glyricidia leaf (1:1) 42,7 Tt 10,6
SEm+ 2,25 0,37 (142
CD(P=0.05) 6.7 111 12
Muleh rate :
25 1/ha G T8
5.40 t/ha 381 T2 9.5
7.5 1ha 3005 79 1L
SEm+ 205 ¢ 039l biag
EDIP=0.05) 6.1 1.1 1D
CV9) 1801 s Sy N

Alley cropping

An experiment was conducted with an
objective to study the efficacy of three different
leguminous species, viz. Arahar (perennial) , subabul
(Leucaena and  Glyricidia
(Glyricidia maculata) as hedge row component
as well us to determine to what extent the
recommended fertilizer dose of the Rice- Cowpen
crop sequence, which was grown in the alley can
be reduced through green leal addition. The sloppy
land was converted in o bench terrace and the
hedge rows were planted at both end of the riser.
The hedge plants were cut at a height of 2 m and
the leaves and tender twigs were applied in the inter
- row space after 20-25 days in rice and at 2-3 leaf
stage in cowpea. The lertilizer treatments were 100
% chemical fertilizer, 75 % chemical fertilizer + leaf
manure @ 5 t/ha and 50 % chemical fertilizer +
leal’ manure @ 5 t/ha. The chemical fertilizer was

lencocephala)

applied in rice crop only while cowpea was arown
on residual fertility only. Rice was sown and
harvested on 22/5/01 and 12/9/01, respectivel v while
cowped was sown and harvested on 15/9/01 and
30/11/01, respectively.

Among the three hedge row species tested,
application of arhar leaves recorded maximum grain
yield of rice (22.4 g/ha) which was significantly
higher than that with subabul leaf (19.3 g/ha) but
statistically at par with application of Glyricidia leal
in this regard. Similar trend was obtained in case of
suceeeding cowpea crop and maximum seed yield
was recorded with arahar leal (37.4 g/ha) followed
by Glyricidia leaf (36.3 (/ha). Besides both subabul
and arhar produced significant amount of fuel wood
which may generate extra earning from the hedge
Crop.

Application of 75% recommended fertilizer
along with green leaf manure was statistically at
par with 1009% recommended fertilizer in its effect
on rice grain yield (20.6 & 23.6 g/ha). Similar trend
was observed in case of cowpea. This indicates
that under upland situation fertilizer use can be
cconomized through application of green leaf as
manure.
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Integrated nutrient management
Sabyasachi Mitra

The experiment was conducted to study the
effect of various ‘sources of organic matter on
growth and yield of kharif blackgram. The
experiment was laid out in a Factorial RBD with
three replications. The crop variety T9 was sown
and harvested on 15/9/01 and 19/1 1/O1. respeetively.
Application of poultry manure recorded significantly
higher seed yield (8.0 g/ha) of blackgram as
compared to Glyricidia (Glyricidia maculata) leaf
(6.2 g/ha) or FYM (6.2 g/ha). Both poultry manure
and Glyricidia leaf when applied 1o the crop
recorded significantly higher number of pods/plant
(39.2 & 39.6, respectively) as compared to FYM
(31.7) The seed yield and yield attributing
characters of the crop, viz. pods/plant and seed/
pod increased significantly with application of
manures up to 5.0 t/ha (7.6 g/ha, 39.0 & 5.9,
respectively) beyond which the increase was not
significant,

Green gram

AVT 2+1 : Under AVT2+1, poor average yield
was recorded which might be due to poor soil
fertility, heavy rainfall during vegetative stages and
root and stem rot. KM-2 was the highest yielder
among them with 470.37 kg/ha seed yield.

IVT 2001-2002 : Out of 15 lines under IVT
2001-2002, KM-60 performed the best with 1422.22
kg/ha seed yield. Tt matured in 75 days and average
plant height and pods/plant was recorded 60 cm
and 20, respectively. 100 seed weight was 3.7g,
KM-1 and KM-44 were the next to come. They
yielded 1255.57 and 1216.67 kg/ha, respectively.

Lentil

Eleven selected lines with two replications were
sown in the first week of December, 2001, IPL-93
out yielded others with estimated seed yield of 9.5
g/ha which was followed by IPL-91 and [PL-92
with 7.0 g/ha each. All these lines included in this
trial have been tested for the last three years. [PL-
93 came up with the first position. This was followed
by IPL-91..
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Pigeon pea

One hundred accessions of North-Eastern
states. supplied by ICRISAT. were evaluated during
period of 2000-2001, on the basis of days to 50%
Howering, days to 75% maturity, plant height, 100
seed weight. seed/pod, grain colour, flower colour,
growth habil, stem colour, extent of branching,
Heliothis pod borer infestation and plot vield.
Among those lines, 25 lines were selected and
evaluated in 2001-2002. ICP-9039 (22.3 g/ha) and
ICP-9044 (21.7 g/ha) were abserved better than
others. Alllines were late maturing (220-270 days),
tall (average height 3.5-4 m). semi-determinate,
semi-spreading, gréen -stemmed and almost free
from Heliothis infestation. Average seeds/pod varied
from 4 10 5 whereas average plant yield was noted
as 40g to 70g.Grain color showed wide range of
variation, starting from white to deep red and even
coffee black.

Rice bean

This pulse crop has already been established
lor its capability to withstand water stress situation
lo a great extent as an autumn crop in rainfed upland
of Tripura. Fourteen lines of rice bean were sown
by the end of September, 2001.The best yielders
were EC-1667 (8.67 g/ha) and EC-2074 (8.63 q/
ha). Evaluation of rice bean lines has been repeated
for the consecutive last three years. So many lines
were tested to find out the suitable high yielding
variety (or varieties) for uplands of Tripura. Those
lines were raised in autumn seasons of 1999, 2000
and 2001. Considering the stability of performance
and average yield, EC-1667 (9.39 ¢/ha), BD-139-1
(8.83 g/ha) and RBL-52 (8 g/ha) could be
considered for multi locational (rials for future
recommendation in this state.

Field pea

Six high yielding pea lines were evaluated for
the consecutive three years under different
environmental situations (including different dates
of sowing). Yield evaluation trials were conducted
under two sowing dates, i.e., end of November and
second week of December, 1999. The average
value of these two trials showed that bold seeded
line TRC-pea-9 was the highest yielder (14.65 g/
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ha) and Pant -P-2 gave 12.75 g/ha seed yield. Same
trial was repeated and the crop was sown by the
second week of December.2000. Despite of
thunderstorm and heavy shower during the middle
stage of flowering all lines except. late maturing,
TRC-pea-9. performed well. TRC-pea-8 gave 19.5
q/ha seed vield which was followed by T-163 and
DMR-7 with 19 g/h. each. This was very much at
per with last year results in late sown condition. In
2001, trial was raised in the end of November, TRC-
pea-8 gave the highest seed yield of 16.2 g/ha and
this was followed by DMR-7 (15.53 g/ha). The days
o 50% flowering ol this two lines was recorded
54-60 and 54-56, respectively. The developed line.
TRC-pea-8 that has been so far established its
superiority, can be put in advanced evaluation and
multi-locational trials.

OILSEEDS
MEGHALAYA

Soybean

B.K. Sarma and G. Sahay

Twao trials were condiicted viz. evaluation of

F, generation of various crosses and one trial under
Darjeeling hills condition (Table 12, Fig.10). F,
generation evaluation for rust and frogeve leaf spot
(FELS) disease resistance was conducted with 29
hybrid lines, Line DS93-104B x JS80-21 (H,) gave
highest yield (26.76 q/ha) with disease score 1 for
rust and 2 for FELS, followed by Bragg x DS93-
104B (H,) yielding 25.6 g/ha and disease score
Ifor rust and 0 for FELS, Pusa 16 x PK416 (H )
yielding 24.00 g/ha and disease score 1for rust and
2 for FELS, PUSA16 x PK1137 yielding 23.90 g/
ha and disease score for rust land 0 for FELS, IS
(SH) 89-48 x DS93-104B yielding 23.83 g/ha,
disease score for rust 2 and 3 for FELS.

Under Darjecling hill condition 9 varieties were
evaluated. Bragg performed best with 25.12 g/ha
followed by NRC-24 (19,37 g/ha), NRC— 18 (18.75
g/ha), NRC-19 (11.67 g/ha) and PK1137 (10.0 g/
ha). respectively. Average yield of the trial was 12.86
g/ha.

Fig. 10 Sovbean variety ready to harvest

In germplasm maintenance\evaluation. eighty-
nine varieties were evaluated. JS (SH) 89 —4R
recorded 31.10 g/ha yield followed by JS (SH) 89 -
2(26.30 g/ha), IS (SH) 89 — 58 (25.80 g/ha) PK —
1137 (22.20 g/ha) and TAS — 41 (20.80 g/ha).
Average trial yield was13.01 g/ha.

Phosphorus use efficiency by soybean in acid
Alfisol

B.Majumdar, M.S. Venkatesh, Kailash Kumnar and
Patiram

A field experiment was conducted for third
vear during kharit 2001 to study the response of
soybean to SSP (single superphosphate), RP (rock
phosphate) and their mixtures with and without
FYM. The results revealed that SSP @ 60 kg P,O.
Ma singly or in combination with 5t FYM/ha was
superior to RP @ 30 or 60 kg P,O. /ha alone or
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Table 12. Promising varieties of oilseeds from
different trials

Rank

Snyhmn 1 Sovbiun Groundout
{Darjeeling Hillsi (65 4]
1
Varieny Yield  Variwy Vield  Viriety  Vield
{haiha) {Kgfha) (kg/ha)
| IS 30 B 512 NROG 2775
PUEEH 1241
1l IS TE30 O ONREA 1937 §1034 i
89.7
111 INISHY -25%8 RRER 1875 ey 2480
A5 -BRAMK
v - ah LU ONRCS 1167 NROG 2225
-6
Y PK-1137 2230 PK-1137 looo  Joev a2
LR
s Hy i b
Tranl mean 1301 128G Lay )
BEM 3 1.6 2K 1.3%
Lg% 4.0 L 3

with FYM and was at par with mixture of SSP +
RP @ 60 kg PO /mha with FYM with regard to
gram and straw yields of soybean. The effect of
SSP @ 30 kg PO, /ha was almost equal 1o RP @
30 or 60 kg P,O./ha.

Soybean diseases and management

Santha Lakshini Prasad, M.Srinivas Prasad,
Y.P. Sharma and A.K. Singh

Seventy five soybean cullivars were tested in
field for their resistance against common foliar
diseases Le. rust (Phakopsora pachyrhizi), frog-
eye leal spot (Cercaspora safina); powdery mildew
(Microsphaera diffusa), yellow mosaic and
mosaic. Sereening was done under natural discase
Pressure.

Twenty-eight cultivars showed multiple
discases resistance against above mentioned
diseises and were comblclely [ree from powdery
mildew disease. These cultivars were NRCs
1,2,7,12,19.22,24,28: MACS 24, MACS 49-1, PK
262,471,564.416,327, 1135,1125,1112: JS 75-46. 1S
B0-21, JS (SH 89-2), IS (SH 89-49). DS 93- LOSB,
Monita, Durga, Pusa 16, VLS 45 and KB | I'7. The
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seed vield runged from 5.5 -13.9 g/plant among
test cultivars. Two cultivirs i.¢. NRC 12 and 2#*3
were early miaturing varicties so they escaped rust
incidence. Two cultivars MACS 24 und DS 93-
LOSB showed resistant to highly resistant regction
torust, frog eye leal spat. powdery mildew, vellow
mosaic and mosaic with higher yields (9,09 and
13.85 &/ plant, respectively), NRC 28 and Pusa 16
also showed resistance (o all the diseases but the
yield per plant was less. Purple seed stain caused
by Cercospora kikuchii was observed on sceds
of some cultivirs after harvest, Higher number of
purple stained seeds (28.35%) were obseived in
NRC 12, followed by NRC 31 (27.5%).

Varietal Response of Soybean to Lime

Patiram

Qut ol 5 varieties of saybean tested lor their
response to liming on anacid Alfisol of Meghalaya
all the tested varietics responded o iming @ 2y
ha. Among the five varieties. Ankur and TS 80-1
peformed better thar the others. The mteraction of
varieties x lime was non-significant. S this study
revealed that none of the tested viriety 1s wlerant
to soil acidiry.

Biocontrol of sovbean rust

Santha Lakshmi Prasad, M. Srinivas Prasad,
Y.P.Sharmaand A.K. Singh

Studies on biocontral of soybean rust disease
were continued. Trichothecium roseum was used
as biocontrol agent. 7. roseum spore suspension (1.5
x 10" conidia / ml) was sprayed on 30-days old
soybean plants as pre and post inoculation
treatment. Uredospore suspension (2 x 10 spores/
ml) was sprayed on soybean plants [or artificial
inoculation. Additional s praying of T. roseum was
done five days after inoculation. In one set of plants,
Dithane M-45 @ 0.25% was spraved 24 hrs after
inoculation. As check, some plants were inoculated
with rust wredospores only. The disease incidence
was recorded as number of rust lesions and per
cent sporulating pustules / trifoliate.

Number of rust lesions was minimum in plants
sprayed with 7 roseum 24 hrs befare inoculation
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of rust uredospores. As compared 1o check,
biocontrol agent spray as post inoculition also
reduced the rust lesions but not at par with pre-
maculition spray., Dithane M-45 spraying proved
as effective fungicide for control of the rust disease.
Lesion density was less in upper trifoliate leayes
when compared to lower leaves,

The sporulating pustules (%) were less in
fungicide sprayed plants followed by biocontrol
agenl pre-inoculated plants, This indicated that both

fungicide and bioagent reduced the sporulition of

rust fungus. In check plants, the per cent sporulating
pustules were more.When the leaves of soybean
plants sprayed with 77 rosewm were examined under
microscope, white mycelium parasitizing on rust
pustules was observed.

Effectiveness of granular and dust /powder
formulations against insect pests of soybean

KA Pathak, A.N. Shylesha and K. Rajusekhara Rao

Ditferent insecticide formulations comprising
OF S granular, 2 powder/dust and one soluble liquid
formulation were used to test their efficacy on two
Insect pests of soyhean viz. stem {1y and leaf folder.
The granular insecticides were broadeasted and

mixed insoil while the powder and liquid formulations
were used as seed treatment as such without
application of water. All the granular insecticides
showed superiority in pest reduction over the dust/
liquid formulations. Among all the insecticides
carhofuran 3 G @ 1.0 kg w.i/ha recorded lowest
stem fly incidence (3 damaged planets/6 sq.m.) and
highest yield (3.845 t/ha) followed by cartap
hydrochloride 4G @ 800 g w.i./ha and carbosulfan
6G @ [.Okg ai/ha. Though fipronil 0.4 G @ 75 g
a.i/hu plot recorded lowest leal folder and
Sperdoptera litura damage, there was no increase
in yield. The control plot recorded the maximum
number of insects (12.55 leaf folder damaged plants
and 1.99 stem fly damaged plants/6 sq. m.) and
lowest yield (1.567 tha) (Fig. 11),

However, the natural enemies present in
soybean ecosystem like coecinellids and spiders
were ull significantly lower in granular insecticide
treated plots and moderate in seed treatment plots
and highest in control plot (46.21 coceinellids and
25.33 spiders/6 squm.). (Fig. 12). Granular insecticide
application in soil resulted in almost 50% reduction
m coccinellids and 65 % reduction in spiders and
the ST was comparatively safe.

14 T
BCabofuran 36 @1.0 kg aiha
B B Carbosulfan 6G G1.0 kg aiha
510 O Chiorpyriphos 106 (1.0 kg alha
% O Caldan4 G @ 800 g aitha
=g .
L B Fipronil 0,46 @ 75 g aiha
-g 8 B Carbosulfan 25 DS @ 29k need
B i W Aceplte 75 SP ) 20/ky seed
2 4
z O viclachiopiried 200 SL &3 Slikg
i seedl
2 B Control {Unprotected)
U -t
Fig 11. Effect of different formulation of insecticides on insect-pest of soybean
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Fig 12. Effect of different formulation of insecticides o insect predators in soybean

B Carbofuran 36 @1 .0 kg aiha
B Carbosulfan BG @1 0 kg alha
O Chiorpyriphos 10G @1.0 kg

O Caldan 4 G @ 800 g aitha

B Fipronil 0 4G @ 75 g alha

B Carbosulfan 25 DS @ 2gkg
I%& 75 SP i@ 2g/kg seed
O Imidachioprid 200 SL.@ Smika
.ma (Unprotected)

Influence of seed treatiment on germination of
groundnut and soybean seeds

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

Five inseclicides were screened for their
efficacy on seed germination both in laboratory and
field conditions. The seeds of groundnut and
soybean were treated with these insecticides and
kept on a germination paper under optimum
conditions. Under both the conditions seed treatment
of all the insecticides resulted in high germination
of groundnut without any toxi¢ effects on cotyledons
(Fig. 13) whereas in the case of soybean, only three
insecticides viz. acephate 75 SP, carbofuran 3g und
imidachlorprid 200 SL as seed treatment showed
high percent of germination in both lab and field
conditions (Fig. 14).

Groundnut
Three trials were conducted viz. Evaluation of
selections from JL-24, Screening for Al Toxicity

]

40

Tolerance and Optimum sowing time of promising
virieties. A set of germplasm was also maintained.

Six promising varieties of groundnut 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 0.79 g/ha. Average yield of 2™ date of
sowing was higher i.e, 12.17 g/ha. Confectionery
variety, ICGV 86188 was highest yielder with 16.51
g/hayield. In A" toxicity tolerance trial, 100 lines
were screened out of which ICG —3241 (19.09 g/
ha) observed to be best, followed by ICG — 1822
(16.28 g/ha), ICG — 6513 (15.17 g/ha), KG-3073
(14.93 g/ha) and ICG - 7269 (14.57 g/ha). Averige
yield of the trial was 0.69 ¢/ha.

Sixty eight entries were maintained and
evaluated of which NRCG — 1241 was performed
best with 27.75 g/ha yield followed by JI. — 24,
ICGV/88338, 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 o/
ha.
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Fig 14. Effect of different formulation of insecticides on germination of soybean seeds in lab and field conditions

Eight selections from JL. 24 were evaluated for
the third year. On the basis of three years evaluation
JL 24/98-6, JL - 24/98 — 8, J1.—24/98-7 and JL. 24/
98-10 were found higher yielder than parent JL-24.
Average yield of the trial was 20.91 /ha. The percent
yield increase over JL-24 was 25.8%. 25.3%, 15.3%
and 12.9%, respectively.

Performance of groundnut varieties under the
mid altitude of Meghalaya

N.P. Singh and D.P. Patel

Twenty-one varieties - [CGS 76, TKG 19A. K
134, ICGV 86390, GG 12, DRG 12, TG 26, BAU
13, CSMG 84-1, GG 20, HNG 10, GG 13, B 95,
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LNG 2, OG 52-1, GIRNAR [, ICGS 44, VRI2, R
9251, ICGS 11 and VRI 4 were evaluated along
with JL 24 as check for their growth parameters,
yield and yield attributes durin 2 kharif 2001, Highest
mean pod yield was recorded in 10GS 76 (22:8.q/
ha). followed by ICGS 44 (22.0 g/ha), ICGS 11 (20,6
¢/ha) (Fig. 15), CSMG 84-1 (20.3 g/ha) and BAU
L3 (19.5 g/ha). All these varieties were found at
par with each other, Remaining variéties also
produced higher than check variety JL. 24 (13.1 g/
ha) except B 95 (11.6 g/ha), which produced lowest
pod vield.

Figl5. Performance of groundnut variety in
Meghaluya

Performance of groundnut to different date of
sowing

Rajesh Kumar and D.C. Saxena

A lield experiment was conducted takin £ wo
groundnut cultivars i.e,, ICGS 76 and TKG-19 (A)
sown at four different dates i.e.. 23% May, 25" June,
20" July and 21* August. The data reveals (hat
highest yield (21.82 q ha'') was recorded with ICGS
76 when sown on 25" June followed by a yield of
16.24 g ha! when the same cultivar was sown on
20™ July. The lowest yield (4.67 q ha') was
recorded with cultivar, TKG19 (A) sown on 21° of
August.

Effect of Rhizobium and PSM on growth and
vield of groundnut
A.S. Panwar and N.P, Singh

The experiment was continued for the 2
consecutive year (o study the effect of biofertiliser

and inorganic phosphorus on groundnut. Tt was
observed that application of 60 kg P.O./ha recorded
maximum yield of 27.39 and 29,12 (/ha during 2000
and 2001, respectively. Seed inoctilation either with
Rhizobiwm or PSM alone marginally improved the
yield but when applied together, significant increase
in pod yield over control was observed. The podd
yield further increased with the application of Neem
cuke @ 3 t/ha or FYM @ 10 t/ha. However,
maximum yield to the tune of 31.28 g/ha (pooled of
WO year) was recorded due o application of 3t
FYM/ha in the presence of Rhizobium and PSM,
followed by 3 t Neem cake/lia with the same
biofertilisers,

Response of groundnut to mulching
A.S. Panwar, N.P. Singh

With a view 1o study the response Gl groundnut
genotypes to mulching, three groundnut genotypes
viz. K-134, HPS-11-9703 and ICGS-76 were kept
in main plots while five mulching treatments - M-
No muleh. M2- Grass mulch, M3- Ambrossia weed
muleh, M4 Polythene mulch on bun and M3-
Polythene mulch on flat bed were keptin sub plots
(Fig.16). The treatments were tested in Split Plot
Design with three replications. An mquisition of
the data revealed that groundnut cultivar ICGS-76
recorded maximum pod yield to the tune of 22.31
g/ha of groundnut, while lowest was recorded with
K-134 (16.92 g/ha). Amongst the different mulch

Fig 16, Mulching in groundnut
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treatments highest pod yield w the tune of 23.03 g/
ha was recorded due to polythene mulch on bun,
followed by 22.18 q/ha on flat bed. The grass or
Ambrosia mulch also improved pod yield as
compared to control but remained inferior to
polythene mulch, irrespective of land configuration,

Influence of biofertilizer and bio organic
sources of nutrients on groundnut

N.P. Singh and U.K. Hazarika

The experiment was conducted to.study the
effectof 12 treatments consisting of two phosphorus
levels (0 kg, 50 kg PO /ha), two lime (0, 2.5 t/ha);
with and without Azolla compost and phosphorus
soliubilising microorganism (PSM-27). The data
revealed that crop applied with 50 kg P,O/ha +
2.5 tof lime/ha + composted Azolla @ 2.5 t/ha
registered maximum pod yield (25.67 g/ha), followed
by lime at 2.5 t/ha + Azolla compost 2.5 t/ha (22.67
Q/ha). It was observed that application of Azolla
compost. lime and phosphorus improved yield
significantly as compared to control. Further, the
yield increased due to combined application of these
fertilizers.

Response to secondary micronutrients

MLS. Venkatesh, B. Majumdar, Kailash Kumar,
Patiram and V.K. Mishra

Effect of sulphur and boron with or without
FYM in acidic Alfisol

In a field experiment conducted during 2 year
(Kharif 2001) to study the effect of sulphur and
boron with or without FYM on groundnut, highest
pod and straw yields (33.51 and 37.96 g/ha,) were
obtained with the application of 40 kgS,3kg Band
St FYM /ha. Application of FYM significantly
increased the pod yield over control.

Effect of sulphur, phosphorus and phosphate
solubilisers in acid soil

The results of field experiment conducted durin g
2% year (kharif 2001) to study the effect of sulphur,
phosphorus and phosphate solubilisers on groundnut
in acid soil revealed that application of § @ 30 kg S
and P @ 60 kg PO, /ha produced maximum dry
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pod yield (35.0 g/ha). Among the 2 stains of P
solubilisers, the effect of Bacillus polymixa was
better than that of Pseudomonas striata on yield
of groundnut.

Management of early leaf spot (Cercospora
arachidicola Horl) in groundnut

S. Chandra and A.K. Singh

To develop economical control measure [or
carly leaf spot (ELS) disease, effect of spray timing
and frequency on ELS severity and yield was
studied. Two varieties, f.e.. JI. 24 (susceptible) and
ICGS 76 (tolerant) to ELS were grown in rainy
season following recommended cultural practices.
A fungicidal mixture Dithane M-45% (0.2%) +
Bavistin ® (0.1%) was sprayed at 10 days interval
starting 30 days after sowing (DAS). Spray
schedule consisted of four, three, two and single
spray applications. Timings of single spray
treatments used were 35,4555 and 65 DAS. An
unsprayed check was kept for comparison. Thus,
in all there were eight treatments including check.
The experiment was done in a completely
randomized block factorial design. ELS severity was
recorded at 100 DAS on a 0-5 scale (where 0 = no
infection and 5 = >50% leaf area affected) and
percent disease index (PDI) was calculated.
Percentage defoliation was also recorded. The crop
was harvested at 110 DAS dry pod yields, 100 kernel
wi. und shelling percentages were recorded.

Result indicated that disease could be controlled
up to 69% in JL. 24 and 44% in 1CGS 76 through a
four-spray schedule treatment. There was
significant (P < 0.05) variety x treatment nteraction,
indicating that differential response to control due
to resistance in ICGS 76. PDI ranged from 16.86
(four spray) to 53.78 (check) in JL 24 and from
15.93 (four spray) to 28.05 (check) in ICGS 76.
Single spray at 35 DAS und 65 DAS recorded 45.52
and 56.25 PDI respectively and were par with check
(33.78). This was because spraying too early (35
DAS) could not protect the crop for longer period
(100 DAS) and late spray (65 DAS) was less
effective in reducing PDI. Dry pod yield ranged
from 1093 kg ha' (check) (o 3159 kg ha' (four
spray) in JL 24 and 3029 kg ha' (check) to 4617
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kg ha™ (four spray) in ICGS 76. Mean yield
averaged over treatment was high (3502 kg ha') in
ICGS 76 when compared to JL 24 (1949 kg ha!).
Four. three and two spray significantly (P=0.03)
increased 100 kernel wt. in JL 24. In ICGS 76
three, two and single spray at 55 or at 65 DAS
increased 100-kernel wt. There was significant
variety X spray interaction. 100 kernel wt. ranged
from 39.54 g (check) to 50.64 g (four- spray) in JL.
24 and from 52.21 g (check) to 61.98 g (three-
spray). Mean shelling percentage was significantly
higher (68.65%) in ICGS 76 and when compared
10 JL 24 (67.16%). Variety x spray interaction was
not significant for shelling percentage.

Integrated Pest Management in Groundnut

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

100 groundnut lines were screened against
insect pests. Twelve varieties were found to be
susceptible to jussid damage with > 8 jassids/leaflet.
Varieties ICG-4083 and [CG-4070 were found to
be tolerant to jassids. Varietal reactions for pod
damage by false wire worm Gonocephalum
halfmansgi revealed that varieties ICG-3674, ICG-
3259, 1CG-7030, ICG-1785, ICG-5185 and ICG
6988 were found to be susceptible for wire worm
damage with >15% pod damage. Varieties 1CG-
1822, ICG-3273, ICG-4075, were found to be
tolerant to wire worms damage. Leaf folder damage
by Nacolea vulgalis was very less during the kharif
2001 on all the varieties screened.
Effectiveness of insecticides against
groundnut foliage and pod damaging insects

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

All the insecticides reduced the damage by
foliage feeding insects upto 60-90% and pod boring
insects (10-30%) compared to control plot.
Comparatively granular formulations were better
than the powder formulations in reducing the pod
boring insects (false wire worms). The highest
damage (30% pod damage) by these false
wireworms was noticed in control plot. Carbofuran
3G @ 1.0 kg/ha was the best treatment with highest
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yield (3.108 t/ha) followed by carbosulfan 6 G @
1.0 kg a.i/ha (2.921t/ha).

Rapeseed and mustard
Performance of mustard cultivars at different
row x plant spacing

U.K. Hazarika and D.C. Saxena

An experiment was initiated during rabi season
of 2001 with three spacing to assess the
performance of mustard cultivars. 1t is revealed
that mustard cultivar M-27 was found most
promising (6.22 g/ha), followed by TS-8 (4.80 ¢/
ha) and TM-4 (4,18 g/ha). Plant spacing of 30 x 15
cm was found 1o be better and recorded highest
seed yield (5.59 g/ha), followed by 5.06 g/ha at 25
X 15 cm. Among the interactions. M-27 at 25 x 15
cm plant spacing was found best producing 7.67 g/
ha of seed yield, followed by the same variety at 20
X 15 ¢m plant spacing (6.20 g/ha) (Fig.17).

Fig 17. M-27, a promising mustard cultivar

MANIPUR
Groundnut

Integrated nutrient management in groundnut-
mustard cropping system under rainfed
foothills

The performance of groundnut (var, JL.-24) was
studied with application of eight different treatments
combinations of organic and inorganic sources of
fertilizer including control during *kharif* 2001. The
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yield differences as alfected by different tredtmenis
were non-significant. The highest pod yield of 1.47
kg/plot was recorded with the treatment of FYM
2.5 t/ha + Rhizobium followed by N, P .0, and K.O
(30:30:50 kg/ha). The minimum yield was recorded
with Cortrol (0.87 kg/plot) followed by the treatnient
of Rhizobium alone. Effect of Rhizobium and

residual lime and FYM on the grain yield (q/ha) of

groundnut under different fertilizer levels is
presented 1 Table |3,

Table 13. Yield of groundnut as affected by
different treatments

Treatments Grain yield
Potassium level (kg/ha)

Kg/plot Q/ha
T, Contrul 0.87 1.1.60
I, Rhvzobiom (.97 12,93
I, Rhizabium + 1S kg N 1.42 18.93
T, Nitrogen 30 ke/ha (.37 18.27
T, FYM 5 t/ha 144 19.20
T, FYM 2.5 Uha + Rhizobium 1,47 19.60
T, FYN 2:3 Ui+ 1S ka Niha 1.15 15.33
T, NP (30:50:50 kolha) l.46 19,47
SEM+ 192
C0(L05%) NS

Bate of sewing = 27 42001, Spacing

Plol size : 1.53m & 5 m

Note : Common application af PO, and K0 (50:30 Relha)
in tredatment No. 3 to T were made

M} = 30 em,

Direct and residual effect of inorganic and
organic inputs on groundnut

The experiment was initiated with 5 main-
lreatments viz., control, residual lime @ 500 kg/ha,
residual FYM @ 10 Uha, residual Lime + FYM and
Rhizobium inoculation: and three sub-treatments
viz., NPK (25 kg N, 26 kg P and 25 kg K/ha), ¥
NPK and Zero NPK in the same plots after
blackgram. The experimental design was split-plot
with three replications. The groundnut cultivars GG-
20 was taken as test crop.

The pod yield increased si gnificantly by all the
main treatments except Rhizobium inoculation over
the control. Maximum pod yield was recorded with
residual lime + FYM (17.9 ¢/ha) over control (11.8
g/ha) followed by FYM (17.6 g/ha). Residual effect

LT
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of liming +FYM increased the pod yield significantly
over Rhizobiwm inoculation(13.8 ¢/ha). The fertilizer
level Y2 NPK increased the pod yield signilicantly
over control and became at par with the full dose
of NPK. The N and P uptake by the pods showed
the similar trend as that of the pod yield. The straw
yield increased significantly with residual lime +
FYM (384 g/ha) over control (30.4 g/ha). The N
and P uptake by the straw showed the similar trend
as that of the straw yield. Interaction of fertilizers
with main treatment was not significant for pod and
straw yield,

Integrated nutrient management in groundnut

The experiment was repeated this year in a
split-split plot design with the following main
treatments, sub-treatments and sub-sub-treatments.
Main treatments were two levels of lime viz, ()
and 2.5 t/ha lime as L and L, respectively. The
sub-treatments were two levels of P viz., 0 and 50
kg PO, as P, and P, respectively. The sub-sub
treatments were four combinations of mierobial
inoculations, viz., 1) Control, 2) TAL 1000
(Bradyrhizobim). 3) Bacillus polymixa (PSM),
4) PSM + Bradyrhizobium. 11.-24 cultivars was
used as the test crop. The experimental soil was
clay loam in texture and taxonomically classified a5
Ultsol with initial chemical characteristics as pH
4.9, organic carbon 2.10 per cent, exchangeable Al
as 1.24 emol(p”) kg and available P as 7.94 mg/
ke.

The pod and straw yield and their respective
N and P uptake . nodule number and nodule wei ght/
plantincreased significantly with lime levels, Plevels
and microbial inoculations. Rhizobium and PSM in
combination increased the pod yield significantly
over control by 24 per cent. 50 kg P. ,O./ha in
combination with Rhizobium and PSM inoculation
increased the yield significantly. Maximum pod vield
of 19.9 g/ha was obtained with 2.5 t/ha liming + 50
kg PO, + Rhizobium 4 PSM inoculation. The lime
X phusphorm interaction was significant for pod
yield. Rhizobium and PSM alone could not increase
the nodule weight significantly but in combination
with 50 kg PO /ha and lime @ 2.5 t/ha the response
was positive (Table 14),
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Table 14. Effect of integrated nutrient management on groundnut pod yield (g/ha)

Lime level ! Microorganisms
---_ | Control Rhizobium ©®  PSM R+ PSM Mean
. : Py f P"“ J P.ﬁ ! .’"psn,:' ' l'" L By ?’sﬁ_ ) Py P s
e R7 1.5 89 Bl G R {1 5 [2:6
U0 e 0T LT = SRR RN v R S 7 199 83 18.4
Mean 0I5 - 1895 e es pe s 1268 173

Lime | 278 © Plevels 1.32%=  Mieroorganisms gt

A indicates Sand | percent Jevel of significanée, respectively.

The yield attributes viz,, plant height, numbers
of nodules, nos. of pods. dry nodule wi.. root and
shoot dry wi., secondary roots ete, with respect (o
single plant were also recorded. The exch. Al
content of the sail (collected after harvest) reduced
to 0.19 emol (p*) kg with liming @ 2.5 t/ha i.&..
R2.6 percent less than the control [0.820 emol (p*)
kg '], On the other hand the soil exch. Ca®*+ My
and availuble P increased significantly 1o 9.34 ¢mol
(p7) kg ' and 23.83 ppm respectively with liming
over their respective controls [5.33 emol (p*) kg
and 12:41 ppm]|
Organic farming of groundnut

The experiment was repeated for second yeur.
The [TL‘LlllTIt_I'lI_\ taken were (1) Control,
(DN, P, K, (NPK), (3) NPK + lime 0.5 tha, (4)
L0 UVha FYM, (5) Mustard cake @ 1 /ha (MC).(6)
FYM+ Rhizobium inoculation, (7) MC + Rhizobium
(8) FYM +"1/2 NPK + Rhizobium (9) Mustard
cake + 1/2 NPK + Rhizobiim and (10) 12FYM +
[/2 Mustard cake + Rliizobiunm. The experiment
was laid out in RBD with 4 replications, Initial
chemical characteristics of the experimental soil was
clay loam in texwure with pH 4.9, organic carbon
19.2 g/kg and available P content 8.4 mg/ke. FYM
used in the experiment contained 0.8, 0.6 and 0.9
percentages of Ny P and K respectively, Groundnut
cv. TG-22 was used in this experiment.

The pod yield increased significantly with all

the treatments over control except NPK. FYM @

10 t/ha along with Rlizobium increased the pod
yield significantly over NPK and NPK + lime.
Maximum significant pod yield of 24.3 gfha was
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obtained with % FYM + ¥ Mustard cike +
Rhizobium. The yield attributes viz. nos. of pods,
nos. of nodules, nodule dry weight, pod dry weight,
root and shoot dry weight per plant were recorded.
The kernel weight and 100 kernels weight followed
the similar trend as that of the pod yield,
Agronomical management of groundnut under
rainfed foot hill condition

The performance of groundnut {TKG-19A) was
studied with application of nine different treatment
combinaticns of organic and norganic sources of
fertilizers and lime during kharif, 2001, The yield
differences affected by different tredtivients were
insignificant. The highest vield (11.89 g/ha) was
recorded with P L0, and KO (30:50 kofha) + lime
2.5 1/ha flowed bv P.O, & K,0 (50:50 kg/ha) and
P.O. + K.O (50:50 lwfh.l} lime 2.5 t/ha +
hmh rilizer,

Mustard

In all, eight reatments incorporating organic
and inorganic sources of fertilizer alone and in
combinations as well as control were tested lor theit
influence on yield and yield autibuting charucters
of mustard (Var. M-27) under rainfed {oot hill
condition. All the treatments were significantly
superior over contral. N, P.O_and K0 (30:30:30
kg/ha) + 8 (ZnSo, 20 kg/ha) proved |Iu'hc the best
treatment recording significantly highest yield (9.07
q/ha) over all other treatments. It was followed by
N, PO, and K,0 (30:30:30 ke/ha). FYM + 0%
N, PO and l\;() FYM + 50§ N. PU & KO +
Sulphur and FYM 4 S,
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Performanee of groundnut varieties under
rainfed foot hill condition

Among 13 ditferent varietics of groundnut
tested, ICGS-65 have given the highest vield (28.67
g/ha) closely followed by 1ICGV-86390 (2844 ¢/
ha). TGS-1 (25.33 g/ha), OG-52-1 (25.11 g/ha),
ICGS-44 (24.67 g/ha) and VRI-2 (23.11 g/ha). The
lowest yield was recorded with VRI-3 (9.11 g/ha)
followed by TAG-24 (10.22 g/ha). TG-20(11.78 g/
ha) and JL-24 (18.00,g/ha).

Residual effect on mustard

Mustard wus the second crop grown in this
system and its grain yield i presented in table. The
grain vield showed residual significance of
intercropping. The residual effeet of all the sub-
treatments showed significant increase i grain
vield. The N and P uptake by the grains also showed
the stmilar trend as that of the grain vield, Maximum
grain yield was obtained with the residual effect of
FYM @ 10 t/ha + Azotobacter + NPK along with
the residual effect of soybean intercropping.
Evaluation of different Rhizobial strains on
groundnut

The experiment was initiated in association with
RBDC, Imphal 1o assess the efficacy of differem
Riizobial strains on groundnut. The experiment
was carried out at Krishnagiri Farm, Langol Hill in
split plot design with three replications. Two
groundnut varieties were tested viz,, 1) TRG-19A
and 2) JL-24. Different Rhizobial strains tested
were iz, 1) Control, 2) TAL-1000. 3) 1GR-6, 4)
NC-92 and 5) JCG-48. The varieties were kept in
the main plots and the Rhizobial straing in the
subplots. The experimental soil was taxonomically
classified as Ultisol. The pod and straw yield data
were presented in Table 15.

The yield atrthutes viz., no. of nodules. no. of
pods. dry nodule wt.. dry pod wt, plant height. root
length, shoot length, root wi.. shool wi. ete. with
respect o single plant were recorded and showed
significant characteristic difference between the
two cullivars and their interaction with the different
strains. The culiivars showed significant difference
in pod and straw yield. JL-24 gave the highest
significant vield over TKG-19A for both pod and
straw. [GR-6 and NC-92 strains increased the pod

L D
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vield significantly over control and TAL-1000. The
interaction was significant for both pod and straw
yield. The result revealed that all the strains except
TAL-1000 could increase the pod and straw vield
of JL-24 cultivars significantly, On the other hand
these strains had very insignificant impact on the
other cultivars. The N and P uptake by the crops
(pod and straw) showed similar trend as that of
their respective yields.

Table 15. Effect of different Rhizabial strains
on two groundnut cultivars

Rhizobial

strains  Pod yield (g/ha) Straw vield (g/ha)

TRG-19A JL-24 Mean TKG-19A JL-24Mean

Conuol 1088 13,1 1199 1853 1848 [8.51
TAL-1OU0 10013 13,56 LL&S 1688 18231734
(G- FOLFT 187 4T 13sE A2 zEAn
NC-92 LT el 1438 1667 240320.35
JEG=48 10.55 1664 13:59 1819 23.0320.74
Mean 10,52 15,99 I7.57 i

Pl Pl yield (gay Struw yield (a/la)
Variety (V) 267 3288

Strains (81 .94= 3.05%

Vik 8 2,74% 2,74
Soyhean

Performance of soybean varieties under foot
hill condition

Among the ten promising varieties of soyubean
tested, Pusa-16 (29.83 g/ha) and JS-335 (29.50 ¢/
ha) were compuarable and registered significantly
higher yvield than test of the varieties. The minimum
yield was recorded with MACS-13 (6.08 ¢/ha)
followed by PK-471; PK-472, NRC-2 dnd Brage.
Development of package of practice for
Thoeiding (Pirella ocymuoides)

Thoiding/Hecy (Pirella oevmoids) (Fami
labiatae) a ‘kharil” season oilseed crop commonly
arown in hills and used for religious cooking as well
as hair purpose. The crop was grown under three
fertility levels with three spacing to find out optimum
plant population and fertilizer requirement. The
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maximum seed yield of 7.24 g/ha was recorded
under fertility level of 30:30:30 kg N, P L0, and K0/
ha. Among the spacing the hlghexl yleld wias
recorded with 50 x 30 em. The yield differences as
affected by fertility levels and spacing individually
were non-significant but interaction (FxS) was
significant.

MIZORAM

Groundnut
N.S. Azad Thakur

Under evaluation of groundnut, ten varieties
namely, ICGV-86590, NRCG-3953, ICGV-87187.
[CGV-86325, ICGS- 1, JL-24, NRCG-1407, ICGS-
65, ICGS-44 and Girinar-1 were sown in the second
week of August at a spacing of 40 x 20 cm. A
fertilizers dose of 60-40-40 kg N, P,0, and K,O
ha' was applied. Lime @ 5 t/ha was applied
uniformly well in advance of sowing of the crop.
Among all the varieties, ICGV-86590 recorded the
highest pod yield of 19.66 q/ha with an average of
40.5 pods/plant having a test weight of 40.20 2. The
other varieties showed and yield potential of 15 to
19 g/ha, except ICGS-65, which showed lowest pod
yield of 12.91 g/ha. It was observed that the kernels
ol ICGS-44 were bold and having a test weight of
68.2 g, while ICGV-86325 was recorded highest
shelling percentage of 78.76 followed by JL-24
(76.63%). The major insect pests recorded were
leaf fodders (Nacoleia spp) and Spodoprera litura.

Integrated nutrient management in groundnut
K.Laxminarayana

A field experiment was conducted during
kharif 2001 to study the effect of integrated
application of organic and inorganic manures on
yield attributes and nutrient uptake of groundnut.
The experiment was laid out in three replications in
a RBD with 14 treatments viz. 50% NPK. 100%
NPK, 150% NPK, 100% N, 100% NP, FYM @ 15
tVha, 100% NPK + FYM @ 15 t/ha, Poultry manure
@ 5 t/ha, 100% NPK + Poultry manure @ 5 t/ha,
Pig manure @ 5 t/ha, Rhizobium inoculation, 100%

NPK + Rhizobium and control. A fertilizer dose of
80-60-40 kg N, P,O, and K,O ha! (100% NPK)
was followed. The requils showed that highest pod
yield (24.03 g/ha) was recorded with the application
of 100% NPK + FYM @ 15 t/ha followed by 100%
NPK + pig manure @ 5 t/ha (23.87 g/ha) and 100%
NPK + poultry manure @ 5 t/ha (22.68 q/ha). That
balanced application of NPK has produced highest
pod yield in compartson with the application of N or
NP. Inoculation of groundnut with Rhizobium also

showed significant response than the application of

30% NPK. In conclusion, conjunctive use of organic
manure ard inorganic chemical fertilizers produced

highest crop yield and maintains the soil fertility

status for longer time.

Mustard
N.5. Azad Thakur and K. Laxminarayana

Anevaluation trial was conducted during rabi,
2001 to study the performance of 17 mustard
varieties (Sangita, Varuna, TM-4, Vaibhav, TM-2,
Sharma, Pusa Bahar, RL-3159, Bio-902, Pusa Bala,
Rohini, RH-819, Kranti, RH-30, PCR-7, Peela Sona
and Hybrid Brown). The crop was sown in the first
fortnight of Nevember at a spacing of 2m x 1.5m.
A fertilizer dose of 50-50-40 kg N, P,Q_ and K.,0
ha'! was followed. Other intercultural operations
were done as per the schedule. The crop was
harvested at maturity and grain yield was recorded.
Among all the varieties, Krasnti found to be superior
with highest grain yield of 9.94 g/ha followed by
RL-3159 (7.92 g/ha), TM-2 (6.92 g/ha) and PCR-7
(6.74 g/ha), while the lowest yield was recorded
with Pisa Bala (2.42 qg/ha).

Insect pests

Aphids and mustard sawfly were observed as
the major insect pests, In late sown crop the damage
is very high due to pest infestation.

NAGALAND

Oilseed and pulse

Mustard, linseed and sesamum were grown in
rainfed condition both for kharil and rabi season.
Among mustard variety, TCN-42 and M-27
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performed well and recorded highest yield (6.8 and
7.00 g/ha, respectively) followed by TCN-43 (6,59
g/hi). TCN-44 did not perform well for rain-fed
condition due to all and long duration nature:
however. its productivity was recorded to be 5.47
g/ha,

Besides TON series and M-27 two more
varieties of mustard-Kesari-100 and Pilasona
(progeny Lype) developed by Pro-Agro were
evaluated in rain-fed condition as well as in valley
land. Pilasono was completely damaged due to
severe wilting im valley but the same perfarmed well
in rainfed with the production of 4.66 g/ha. Results
revealed that the varieties TCN-42 most suitable
for rainfed condition. However, performance may
be given to the tall with the long duration varicties
of mustard wherever irrigation facility is available.

Lingeed (Neem) and Sesamum (Local) were
also grown and found suitable for foothill under rain-
ted condition with the production of 6.0 and 5.5 ¢/
ha.

SIKKIM

Evaluation of optimum plant density and date
of sowing of mustard at mid altitude

K. Singh

The mustard/toria variety M-27 was sown in
splitdesign with different plant densities. The highest
seed yield of 11.78 g/ha was recorded when the
crop was sown on 15" October, followed by 25"
October, 3" November and 15" November sown
crop with the production of 11.0, 10.83 and 10.0 g/
ha, respectively. Whereas, the highest seed yield
of 12.45 g/ha was recorded with 30 x 10 em,
followed by the yield of 10.82 g/ha with 30 x 15 e¢m
spacing.

Performance of mustard/toria varieties at
mid altitude conditions

Twelve different mustard/toria varieties were
tested at Tadong Farm during rabi 2001-2002 and
crop was sown in October last week. Among various
mustard varieties. Kranti gave the maximum seed
yield of 7,06 g/ha, whereas in toria the highest yield
of 7.66 q/ha was recorded with M-27.
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TRIPURA

Sesame
K. Chattopadhyay and K. R. Dhiman

Eight lines of sesdame were evaluated as
summer crop and yield and vield attributing
characters were noted under that situation,
RAUSS-17-1 gave the highest yield of 12.4 g/ha.
This was followed by BS-3-18-6(G)-2 (cream
colour seed) (11.7 g/ha) and TRC-1-8-1 (10.9 g/
ha). TRC-1-8 was a selection from a cross (BS-5-
[8-6(G)- x B-67-). This was further improved
through single plant selection (TRC-1-8-1) in the
previous years, Single plant vield of this line was
noted 7g and the average plant height and capsules/
plant was recorded 108 em and 124, respectively.
Yellow sarson

Thirteen selection lines were sown at the end
of November, 2001, Among those linés, SCRT-1-2-
I and SCRT-1-2 -3 performed better than others
with 16.4 g/ha seed yield. These lines have been
continuously evaluated for the last three years at
Lembucherra in ICAR, Tripura centre. The uverage
yield data of some selection lines like. SCRT-1-1-5
(13.3 g/ha), SCRT-1-2-3 (13.12 ¢/ha), SCRT-1-2-4
(13 gfha), SCRT-1-2-1 (12,9 g/ha) and SCRT-1-1-
2 (12.8 g/ha) reveales that they must be considered
for muld locational trials in Tripura.

Twentynine lines were selected in the last vear
from 15 cross combinations on the basis of early
ness, pod shape, seed color and seed size. These
lines were sown in November.2001 in replicated
plots. Some of them showed their huge potentiality
of high yield and earlyness.

Mustard

Seventeen varieties of mustard (B. juncea)
were evaluated in winter to find out suitable, high
yieldmg short duration varieties for irrigated uplands
of Tripura. Among the early-matured lines, dwarf
variety, TS-38 matured fully within 80 days and
performed also well with 7.3 g/ha seed yield, TM-
6 matured in 95 days with 9.5 g/ha seed yield and
TS-36 also was harvested within that period and
yielded 7.65 g/ha. Kranti ok more than 105 days
to mature fully and the seed yield of that variety
was 8.3 g/ha

Vol Repiser 2001-2002



Soybean o

Twenty five high yielding lines of soybeun were
evaluated under upland situation in autumn season,
2001, utilizing prolonged rainfall and swil residual
morsture. Average vield of this crop was 7.11 g/ha,
The best performer was DS-93-79-" A" (10.83 (/ha
seed yield). Some other outstanding lines were
NRC-21 (10.4 g/ha). MAUS-53-2(10.0 g/ha), DS-
93-108-13 (9.5 g/ha), etc. Number of pods/plant
shows the highest positive phenotypic and genol ypic
cotrelation with the yield, It also shows high
heritability and reveals that selection for this trait
may improve yield.

Groundnut
Evaluation of groundnut germplasm for soil
acidily tolerance

M. Datta and S. Mitra

Liming ameliorated soil acidity and the effect
of liming on the productivity of groundnut was
studied tosereen out the acidity tolerant germplasm
(Table 16).

Groundnut germplasm showing 4.2 1o 70.0%
and 6.3 1o 81.3% dccrczlse in pod and seed vield/
plant upon liming is observed to have tolerance to
soil acidity.

Integrated nutrient management in groundnut

A Tield trial was conducted in groundnut
(varlCGS 76) with Bradyrhizohinm (JGRADY and
phosphate solubilizing hacteria (Bacillus Polymixa).
It was observed that Bradvrhizobium amd PSB in
combination with phosphate and lime produced 19.6
to 18.7% and 20.9 to 29.1% increase in pod el
haulm yield over control, respectively. 100 pod and
seed weight insfgnificantly varied from 117 to [43g
and 88 to 109 g with 71.5 1y 85.2 shelling percent.
Integrated disease management of oilseed
crops
Groundnut

Thirty lines of groundnut were received from
ICRISAT for screening against early leaf spot and
late spot diseases of paddy. Late leaf spot disease
(Phaenisariopsis personata) has been found 1o
be predominant. Dark hlack spots of 1.4 - 1.88mm
in diameter covered the entire leaflets. Lesions are
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Lable 16. Effect of liming on groundnut yield
(g/plant)

Acdession Control Lime Peveehit deerease
Numiby ovier controf
Pud Seed Pod  Sceed  Pod Seed
N1 183 |45 0.8 i S 51.7
TEES B3 &3 55 Al 354 5§
LS 5 T N 7. 53 46,2 ATty
24710 155 20 Wl S5 41w
Fax lah 30 125 80 2.9
14FH H.0 oLl | 2.0 A0
4407 s %S 9.4 e
44732 1.0 0 1.3 S5 33
g5 2mo0 bp 7§ TH 00 3]
4513 7.0 o [ < A 56
4534 [7.5 1.5 3.8 WS L
4590 a4y 143 125 B0 4390 ®1.3
4607 173 110 45 25 743 754
4685 TR 8.0 S0 3 Al (2.5
s680 3200 g0 e os 76,4 .
4706 Iy 7.5 400 §7.1 42,0
R [Fin 1700 4.5 RN [ g4
52 4 7.5 5.5 80 45 3543 8.2
473 12.5 S 4.5 ) R O
G491 iy 65 78 45 Tilw 0L
19427 2l &d (3 75 40 6.3
10964 5.0 2.5 i35 i i1 40.0
LI738 110 7.8 6.5 40 5800 467
11748 90 50 15 all  all 3
11324 5.5 T 45 25 |82 .
| 1954 f1.5 ) R 7 2 A S0
L1459 a0 535 30 20 §2.3 636

darker on the lower surface, The late leaf spot
disease covers the entire leaflet, and no variety has
been found to be free from lawe leafl spot diseadse.
Fungicides used were  carbendezim.
dithiocarbumate, captan, copper oxyehloride. J1.-
24 could notstand due to high inoculim pressure.
Among the fungicides carbandezim @ leflitre
proved o be effective. Captan, Dithiocarbaimate
and copper oxychloride ranked after carbendezim.
Serecning of groundnut cultivars against collar
rol discase

The outbreak of collar rot disease was firs|
noticed in Tripura Centre. The cultivar showed the
symptoms of rotting of the collur portion. Succulent
elongated hypocoryl was attacked by the pathogen
al ground level causing the death of the seedlings,
The hypolosyl was damaged both by soil borne
moculum and by the inoculum already present
cotyledons, The hypoloty! developed water soaked



light brown lesions. 1CG 10936 as found to be
moderately tolerant to collar rot.
Diseases of mustard & sesamum

Two major diseases of mustard - leaf spot
(Alternaria brassica ) and powdery mildew
(Erysiphe cruciferam ) were found to oceur in
rabi sedason whereas charcoal rot of sesamum
(Macrophonting phaseoli) was the major disease.

BIOFERTILISER
MEGHALAYA

Performance of Azolla (Azolla caroliniana) to
the level and sources of phosphorus and
varying depth of water

UK. Hazarika, A.S. Panwar and D.C. Saxena

The experiment was conducted [or the second
consecutive year to assess the production potential
of Azolla under different water levels and varying
doses of phosphorus. It was observed that increase
in pond water depth up to 15 em increases green
biomass yield of Azolla. Among the sources of
nutrients supply (phosphorus) highest biomass to the
tune of 181.9 kg/year/pond of 6 m* (37.38 t/ha/year)
was recorded with the application of 20 kg P,O,
through SSP, while FYM produced only 138.6 kg/
ha/pond (27.70 tha/year) (Fig.18).

ol R

Fig 18. Azolla - a bio-organic source of nutrients
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Utilization of organic wastes and mineral
fertiliser in improving the soil quality and crop
productivity in Meghalaya

N.P.Singh, D.C. Suxena and L.J. Bordolei

Preparation of PSN Compost was started in
March. 2002. The well decomposed Compost was
harvested in the last part of June, 2002. The
harvested compost was applied @ 10t/ha to Kharif
Rice (RCPL-1-87-8) to study its elfect on growth
and yield of the crop. The Kharif Rice was
transplanted on first week of July, 2002, At present
analytical works are going on in the laboratory to
determine the nutrient status of the compost as well
as 10 study the nutrient uptake pattern by the crop
[rom different organie (compost) and inorganic
(fertiliser) sources.

WEEDS

Weed survey in Meghalaya

Rajesh Kumar, N.P. Singh and U.K. Hazarika

During Kharif season of 2001, survey of weed
flora in abandoned Jhum and cropped land of
Umsaw, Umsning and part of Umroi was conducted.
The data revealed that dicotyledonous weeds were
more dominant than monocot weeds in the recently
abandoned Jhum land. Among the dicot, weeds of
compositae family were more than others species.
In Jhum land abandoned for more than two years.
weeds of Poaceae and Cyperaceae family were
more dominant. Importance value index (IVI) of
dominant weed species for the three location i.e..
Umsaw, Umsning and Umroi were Galinsoga
parviflora (41.7, 28.1, 76.3), Ageratum
conyzoides (18.2, 50.1, 41.5) and for Spilanthus
acmella (11.4, 16.0, 4.8). Among the monocot
weeds recorded, Imperara cviindrica and
Digiteria sp. showed the highest relative density
(29.0. 14.1,26.9 and 10.6, 17.4,9.7). Cyperus iria
had the highest relative density (18.7 and 23.4) in
rice field of Umsaw and Umroi whereas: in
Umsning, Echinochloa crusgalli had the maximum
relative density (13.5). Ginger crop surveyed in
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Umroi showed that the relative dominance of
Ageratum conyzoides, which was followed by
Galinsoga parviflora (21.2) as the second mast
dominating weed.

Weed shift studies
Rajesh Kumar and N.P. Singh

The study was undertaken to assess the
dynamics of weed due to Crop rotation, competition
among the various species and herbicides
application in the experimental plots. It was
ohserved thut there was distinet change in the weed
flora composition in lowland rice. During 1989-91,
weed species like Monochoria sp.. Echinochloa
crusgalli and Echinochloa colonum were the
dominant species. While, during 2000-2001, the
weed species eyperies irid, scirpus sp. and Rotala
rotundifolia were the most dominant one. Under
upland condition, weed species like Gulinsoga
puarviflora, Ageratum conyzoides ete continued
to be dominant species.

MUSHROOM
MEGHALAYA

Mushreom cultivation

Satish Chandra, A.K. Singh and Y.P. Sharma

Effect of supplementation on vield of Pleurotus
sajor-caju’

The experiment was conducted as per
guidelines provided by All India Coordinated
Mushroom Improvement Project duri ng September-
November 2001. Six supplements i.e. neem cake.
wheat bran, rice bran and cotton seed cake each
@ 5% dry wi. of substrate and soybean meal and
deoiled soybean @ 2% dry wt were tested. The
unsupplemented chopped paddy straw substrate
served as check.

Rice bran supplement recorded the hi ghest yield
(1864 ¢/ 6 ke wt. straw), followed by neem cake
(1774 g). These two supplements were significantly
(F =0.05) different from un-supplemented check

)
(E5 )

(1339 g) but were statistically at par. The lowest
yield (1092 g) was recorded in cotton seed cake
supplement, Wheat bran (1625 g). soybedn meal
(1189 @) and dewiled soybean (1322 g) were not
significantly different from check. The biological
efficiency ranged from 67% (¢heck) to 93% (rice
bran). Rice bran supplement could increase yield
by 39% when compared 1o u nsupplemented check.

MANIPUR

Standardization on cultivation of Lentinus
edodes (Shiitake)

Trials were conducted to compare and
standardize cultivation of Lentinus edodes (shiitake
m Japanese) on different woods and saw dusts of
local materials.

Cultivation on wood logs

Wood logs of Quercus serrata, Q. acutissima,
Alnus  nepulensis, Sachina wallicfii,
Castanopsis sp. felled in the months of November
and December were drilled with small holes of 1x1
cm and L35 to 2 em deep at a distance of 20-30 ¢m
long axis and 6 cm between each row alternating
the rows. Spawning was dore in the month of
January end to second week of February by
mserting wood plug spawn and sealed with paraftin
wax. The log size of 15 to 20 cm dia was selected
for all the treatments. They were kept in shade/
shed in the flat piles and after eight months keptin
slanting position leaned against supports with proper
watering and wetting logs and gunny bags (Fig 1Y),

Fig. 19 Cultivation of mushroom on wood logs
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Fruiting on wood logs of Quercus spp. started

L8 months after spawning. In Alnus nepalensis

fruiting took 16-17 months, However, the yield on

Alnus nepatensis was 1/3 lower than that of

Quercus species, Sachima wallichii could not
praduce any fruiling as more contaminations were
observed with other moulds and fungi.
Cultivation on saw dust

Non resinous saw dust of Phoebe sp..
Michelia champeaca, Cinnameomum
cecicodaphne, Allanthus spp., Gmeling arborea,
Mangifera indica, Melia azadirachia elc. were
collected and treatments of (1) saw dust mixture
(80%) + Rice bran (20%), (2) saw dust mixture
(70%) + rice bran (20%) + dried leaves of vaks

(LO%), (3) saw dust mixture (50% ) + Paddy straw

(409) + rice bran (10%) were selected for
cultivation of Lentinus edodes. In all the treatments
CaCO, of 0.2% were added. Spawning completed
in the 1 week of January,

The ingredients thorough mixed were adjusted
to water content 60-65% (saw dust 2 months after
collection soaked in water overnight and powdered
leaves and rice straw for 2-3 hrs.). About 3-4 kgs
of substrates is filled in polypropylene bags
(500x160mm) immediately and heat/steam
treatment is given. After cooling, the bags were
inoculated with saw dust/wood plug spawn and
covered the holes with adhesive tape. The
polypropylene bags were removed when mycelia
bump formation turned brown,

On synthetic saw dust logs, the saw dust
mixture with rice bran gave the highest yield
followed by mixture with oak leaves in the first year.

NAGALAND

Cultivation of mushroom

B.P. Hazarika, D.C. Baruah and Joseph Kikon

To popularize mushroom cultivation among
educated and unemployed youth of Nagaland,
artificial mushroom production was undertaken.
Efforts were made to cullivate the Plewrotus sp
.of mushroom by using un-chopped paddy straw
instead of chopped one to reduce the cost of labour,
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In this method, yield of mushroom was slightly
higher. During the same time, mushroom spawn
production is also undertaken in the centre.

FRUITS

MEGHALAYA

Citrus improvement
AK. Dubey and .S, Yaday

Soft wood grafting in Khasi mandarin

Khasi mandarin wus propagated through soft
wood grafting on different rootstocks namely Citrus
volkamariana, C. latipes, C. grandis, C. reshnii
and €. taiwanica. The results indicated that percent
success (80 %), plant height (38.40 em), scion length
(20.30 ¢m) and diameter (17.85 mm) were highest
when Citrus grandis was used as rootstock.
Howeyer, highest graft survival (73.90%) was
recorded in Citruy latipes, followed by Citrus
volkamariana (T2.64%) and C. grandis (70.95%).
The results also indicated that 16-20 em long root
stock produced maximum sprouts (8.00), length of
scion (1015 ¢m) and leaves per scion (15.40 ¢m) as
compared to 8-10 cm long root stocks. Scion
contuining different internodes viz. 3-3, 6-8, 9-11
and 12-14 were used (o standardize the length of
scion for soft wood grafting.

Field evaluation of softwood grafted plant of
Khasi mandarin

Khasi mandarin grafted on different rootstocks
viz. Citrus latipes, Rangpur lime, and Citrus
volkamariana were planted in field for evaluation.
Maximum mortality was observed in Citrus
volkamariana. The plant height (100.30 ¢m), stem
diameter (2.33 em) and plant spread (80 cm, 70.87
cm) was found to be highest when Rangpur lime
was used as rootstock.

Effect of plant growth regulators
The foliar application of GA, and urea
significantly increased growth of Citrus latipes and
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Fig 20. Khasi mandarin in bearing

Cirruy reshnii. Application of GA, - 30 ppm + 1%
urea induced highest stem girth, whereas plant
height was found (0 be highest when GA,-50 ppm
alone was spraved on Cirprns laripes,

Studies on effect of different chemicals on seed
germination of Khasi mandarin

Among the different chemicals (KH,PO,,
Ascorbic acid, GA, and KNO.,). percent
germination was recorded highest (61.50%) when
seeds were treated with KNO, at 2.5%
concentratton for 12 kours, The plant heighl {1543
em) and leaves per plant were found to be h ighest
with the treatment of 39 KH.PO, for 18 hours.
Dipping ol seeds in 500 ppiﬁ concentration of
Ascorbic acid induced highest root spread (14,00
cm).

In vitro proliferation ability and control of pre-
harvest fruit dropping in citrus

K.D, Babu and D.S. Yadav

Tenweck old ovules of Khasi mandarin, Assam
Lemon and Kagzi Lime were inoculited in
Murashige and Skoog media supplemented with Malt
Extract 500 mg!l 'to study their proliferation ability
i vitro, Maximum number of shoots was nioticed
in Khasi mandarin (5.9), whereas Assam Lemon
registered the maximum number of nodes (4.11).
shoot length (13.5 er1) and caltre weight (0.12 g),

RN

Kagzi lime was found to be intermediary with
respect to its ability (o proliferate in Vi,

Control of pre harvest fruit drop in Khasi
mandarin

A field experiment was conducred in RBD with
nine treatments and five replications to control the
pre harvest friit drop in Khasi mandarin (Cirris
reticulara Blanco) during the vear 2000 and 2001
using mrowth hormorie 2.4 - D20 ppmy), fungicide
Curbenduzim{0. 1% / Bordeausx mixive! | %) el
micro nuirients ZnSo ( 0.3% ) + MnSo,(0.5%) +
MgSo, (0.5%) alone and in differenveombinations
besides Paclobutrazol 20 ppm. All the trestments
were found to be effective in controlling the fruit
drap significantly. However the combintition of 2.4-
D + Carbenduzin / Bordeaux mixture + ZnS0, +
MnSO, + MgSO, was found 1o he the best witli
minimum pre harvest fruit drop (8.39% ), maximum
drop control efficiency (64.22 %) and maximum
retention of fruils alter drop (328.0 fruits/iree). The
untreated control registered the maxinum fruitdrop
(23.45% yand minimum retention of fruits after drop
(312.0 fruits/tree) (Fig. 200

Foliar fertilization of secondary and frace
elements to Kinnow mandarin

A trial was condueted to establish the effect of
magnesium, zine and manganese on yield andquality
parameters ol Kinnow mandarin, Tree foliage
sprayed with magnesium sulphate(0.5% ), zinc
sulphute(0.5%) and manganese sulphate(0.5% )
wlone and in different ¢ imbindtions. The maximam
number of fruits (246.2).and yield (34.07 kg) were
recorded with the application of zine sulphate((0.5%)
+ mangunese sulphate(0.5%) spray. Maximum fruit
weight (140.0 g), fruit voltime (154.5 ml). fruit length
{624 mm). fruit diameter (69,2 mim), rind thickness
(5.9 mm), total soluble solids (10.8% ), T$S/acid ratio
(13.00) and ascorbic acid (37.5 mg/100g) were
registered by magnesium sulphate + zine stlphare
+ manganese sulphate. The highest juice content
(38.75 %) was recorded by zinc sulphiue +
manganese sulphate as well as magnesium sulphate
+ zine sulphate + manganese sulphate spray. The
untreated control registered the minimum values for
most of the characters.



Evaluation and development of agrotechniques
for some important fruit tree species

K.D. Babu and D.S. Yaday:

Guava

Nine-year-old guava hybrids (Psidium
guajava L) evolved at this institute were evaluated
for various horticultural traits. Out of nine hybrids,
Hybrid-3 recorded the maximum yield (36.35 kg/
tree) and maximuni number of (ruits/tree (252.00),
followed by Hybrid-1 (30.93 kg/tree). However,
Hybrid-7 registered the maximum fruit weight
(153.12 g). The seed content was found fo be the
least in Hybrid-7. Total soluble solids were the
highest in Hybrid-7 (11.50 %). followed by Hybrid-
F(11.20/%) whereas the maximum ascorbic acid
content was noticed from Hybrid-3 (260.25 mg/
100g). followed by Hybrid-1 (245.20 mg/100g).

Chinese goosberry

The fruits of four cultiyvars of Chinese
gooseberry (Actinidia chinensis Planch) viz.,
Allison, Monty, Bruno and Abbott were evaluated
for physico-chemical properties. The fruit length
was maximum in Bruno (66.60 mm). Thz maximum
fruit weight (68.44 ¢) and fruit volume (67.20 ml)
were noticed in case of Abbott. The (otal soluble
solids were the highest in Allison (15.60 9%). Bruno
recorded the highest amount of dscorbic deid
(171.20 mg/100g) and acidity (1.98 %). The least
amount of ascorbic acid (91.50 mg/100g) and acidity
(0.89 %) werefound in Allison whereas the total
sugars were the highest in Allison (10.16 %).

Papaya

Seeds of fourteen varieties of papaya (Carica
papaya L.) were collected and treated with GA,
at different concentrations (0,75,150,225 ppm) for
4 hours. The treated seeds were sown in nursery
and observed for characters like germination
percentage, seedling length, vigour index and time
taken for germination i.e. 60 days after sowing. The
1000 seed weight of the cultivars ranged from 12,02
g to 17.23 g with Coorg Honey Dew having the
maximum, followed by Pant papaya-1 (16.74 g) The
untreated control recorded the maximum time taken
for germination (3 1.84 days) with minimum values

h

for other characters under study. Increase in GA,
concentration upto 150 ppm significantly increased
the germination percentage (66.17 %). seedling
length (17.39 ¢cm) and vigour index (1368.04) dind
minimum time taken for germination (29.72 days).
But higher concentration of 225 ppm was not found
beneficial in improving the characters under study.
The untreated control recorded the highest time
taken for getmination (3 1.84 days) with minimum
values for germination percentage (42.40 %),
seedling length (10.98 ¢m) and vigour index
(469.14). The maximum germination percentage
(84.00 %), seedling length (20.00 ¢m), vigour index
(1679.20) were recorded by Coorg Honey Dew and
the minimum time taken for germination (27.00 days)
was recorded by Pant Papaya-1 at GA, 150 ppm
concentration. '

Peach

Physical thinning in peach variety TA-170:
The shoots of 90 —100 ¢m length were ¢hosen in
peach (Prunus persica (L) Batsch) variety TA-
170 1o standardize optimum thinning interval between
fruits. A thinning interval of 5,10,15,20 and 25 ¢m
were adopted and the excess fruits were removed.
An increase in thinning interval from 5 to 15 ¢cm
brought out significant increase in fruit weight (55.24
@) fruit length (60.12 mm), fruit diameter (59.00
mm). fruit volume (57.20 ml), total soluble solids
(12.80 %), ascorbic acid (225.00 mg/100g) and total
sugars (6.32 %). Further increase in thinning
interval beyond 15 cm was not effective in
significantly improving the fruit characters. Thusa
thinning interval of 15 cm was found optimum for
obtaining good quality fruits.

Chemical thinning in peach variety
Flordasun: 2.4- ID-(50, 100 ppm), GAS, (100, 200
ppm)., thiourea (2, 3 %) and carbaryl (0,06, 0.10 %)
were foliar sprayed at full bloom stage on peach
variety Flordasun. All the treatments were
significantly effective in improving the fruit
characters over the control. The best thinning was
obtained with thiourea 3 % on 50 days after spraying
which resulted in minimum fruit retention (48.50 % ).
The best results for fruit weight (57.64 g), fruit length

(58.85 mm), fruit diameter (5740 mm), fruit volume
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(59.50 ml), total soluble solids (12.85 %), titrable
acidity (0.70 %) ascorbic acid (212.30 mg/100g)
and total sugars (6.15 %) were found with the spray
of GA-100 ppm besides the least incidence for
leaf curl (1.60 %) on 15 days after spraying,

Standardization of leaves to fruit ratio
(LFR) in peach variety Shane Punjab: A study
was taken up to determine the optimum LFR for
best quality fruits in peach variety Shane Punjab.
Among the various LFR maintained (control,
10:1,20:1,30:1,40:1 and 50:1), the best quality fruits
with respect to fruit weight (48.10 g), fruit length
(48.85 mm), fruit diameter (49.00 mm ), fruit volume
(50.20 ml), total soluble solids (12.30 %), ascorbic
acid (220,30 mg/100g) and total sugars (6.10 %)
were obtained with an LFR of 30:1. A wider LFR
of 40:1 and 50:1 were not found to be effective in
significantly improving the characters under study.

ARUNACHAL PRADESH

Orange
Studies on compatibility of rootstock on scion
of mandarin orange

An experiment was conducted with four
varieties of mandarin orange (Khasi mandarin,
Nagpur santre, Hill mandarin and Sikkim orange)
on different rootstocks (Tanyum, Citrus
volckamariana, Karna khatta, Rough lemon,
Citrus latipes and Trifoliate orange). Maximum
plant height (55.1 cm) and stem diameter (1.7 em)
was recorded with Hill mandarin on Citrus latipes
rootstock after one year planting of scion. Tanyum
local rootstock showed significant effect on number
of branch (4.7) per plant in case of Khasi mandarin,
Karna Khatta on length of new shoot (21.0 cm) in
case of Sikkim orange as scion. Maximum canopy
spread was recorded to be 36 ¢cm x 27 ¢m with
Khasi mandarin on Trifoliate Orange rootstock.
Performance of Nagpur santre on different
rootstock showed that shoot (10.9 ¢m), number of
branches (3.4) per plant and plant height (40.7 cm)
were highest with Tanyum (Table 17).
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Table 17. Vegetative growth of mandarin

orange on different rootstocks

Treatments Plant  No, of Length Canopy Stem
height  branches of spread tiameter
lem)  per shoot  {em) (em)

plant (em)

Khasi mandarin on

Famyum 37.1 4.7 130 21x183 |3

Khasi mandarm on

O volekamuriang 43.0 2T 84 14 % 148 Yl

Khasi mundarin on

Triftlinte oringe R 2.0 S -36%27 1-2

Sikkim orange on

Tanyum 379 a0 14.7 22'%:937 1.1

Sikkim orange on

Rough lemon 21.0 3.0 Th 2§32 |4

Sikkim oratee on

Karna khatla 43.0 2.0 21.0 0 x 23 Tl

Hall mandarin on

Tayuin 54:2 2.0 18.5 32,54 26.5 |45

il mandarm

. fatipey 531 A 17.8  37.5%30.0 |70

MNagpur santra on

. volckamariana 383 2.5 1.7 27 %20 1.3

Nagpur sanfra on

Tanyum 4.7 G4 10.9 25 x 228 1.2

Effect of rejuvenation (Top Working) on
vegetative growth of old Khasi mandarin

A top working schedule on rejuvenation was
laid out in an old declined orchard of Khasi mandarin
with five treatments including un-pruned control
during 2001, The trees were detopped at three
different heights of the main trunk (0.5 m. and 1.5m)
and all primary branches pruned of a tree. Data on
vegetative growth parameters viz. number of new
shoots per tree, average length of new shoots and
proximal diameter of new shoots, were recorded in
the month of March 2002 (Table 18).

Table 18. Rejuvenation of old declining
orchard of Khasi mandarin by top working

Treatments No. of new Length Diameter
shoots/tree of new of
shoot (cm) proximal
: end ofnew
shoot (cm)
Detopping (Metres) o L
.50 2042847 B30 £53.52 074740245
100 43.3226.58 T0.62£20.02  [1274%1,83
a0 90.6+25.440. 90.70£25.57 0.964+0,89
All primary branches 277940500 859052400  0.862+0.1%
praned ;
Conteol 1T£10:70 17132705 0:49+0.13
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Varietal/genotypic evaluation of different fruits
L.C.De

Peach

Among three varieties of peach, Sarbati
showed highest growth and bearing. It attained a
height of 4.10 meters, maximum basal diametér of
6.63 cm and canopy spread 9356.0 ¢cm x 367.0 em)
and produced highest number of fruits per plant
(249), followed by Floridasun and T.A 170. Average
weight of fresh fruits (5 Nos.) was recorded
maximum in T.A. 170 (205 g) followed by Sharbati
(171 g) and Floridasun (125 g).
Guava

In general, Allahabad Safeda showed better
growth in terms of plant height, basal diameter and
canopy spread than L 49, Closér spacing improved
plant height and canopy spread in Allahabad Safeda.
At 4m x 4m spacing, Allahabad Safeda attained
1.62m plant height, 3.7cm diameter and 155 cm x
162em canopy spread whereas at 4m x 3m with
1.99m plant height, 3.7em diameter and 207 ¢m x
177em canopy spread. Maximum canopy spread
(207 em x 177 cm) was recorded with Allahabad
Safeda at closer spacing).
Aonla

In the forth year of planting, vegetative growth
of aonla varieties was studied. Out of six genotypes
(NA-6. 7. 10, Kanchan, Chakaiva, Assam local),
Assam local had maximum plant height (309.5 em),
maximum basal diameter (7.52 em) and canopy
spread (299 cril x 269.2 cm). Slowest growth was
recorded in Chakaiya (186 c¢cm plant height, 4.64
em basal diameter and 153.6 ¢cm x 153 ¢m canopy
spread.
Banana

Reproductive performances of 30 varieties of
banana established in germplasm block were
recorded. Among them, Pakte (local) had highest
bunch weight 926 kg) followed by Jahaji 912.50 kg),
Vannan (9.7 kg), Malbhag (9.3 kg), Chini Champa
(8.6 kg). Rasthali Robusta (8.1 kg). Kait Khullang
(7.2 kg), Kanai basi (7.1 kg), Gross Michel (6.4
kg). Karpure Chakrakeli (5.3 kg). Red banana (4.1
kg), Bharat mani (2.3 kg). Garo maina (2.2 kg) and
Dokli (1.6 kg). Maximum number of fingers per

hand was recorded in Vannan and minimum with
Jira banana. Pulp recovery of single finger was
recorded highest in Pakte local (116.2 g) and lowest
in Jira banana. Both Jahuji and Pakte Local showed
maximum number of hands per bunch (Fig.21).

Fig 21. Germplasm evaluation of Banana

MANIPUR

Evaluation of subtropical, temperate and
indigenous fruit crops

Post harvest studies on guava

Guava [ruits are highly perishable and can be
stored only for a few days at room temperature
and experience moisture loss, surface enzymic
browing. shrivelling and development of fungal rots
on storage beyond one week. Therefore. an
experiment was undertaken to study the effect of
various post harvest treatments on shelf life and
quality of guava variety Allahabad safeda. Six
treatments were tried comprising of 500 ppm
Bavistin, 100 ppm KMnO, (ethylene absorbant), 8%
CaCl, and 200 ppm Gibberellic Acid (GA ). The
fruits subjected to various treatments were kept
under refrigerated conditions at 5°C temperature
and 85-90% relative humidity where as control fruits
were kept under room temperature.

Among various treatments tried, fruits treated
with Bavistin 500 ppm + GA 200 ppm recorded
superiorkeeping quality (31.24 days), lower titrable
acidity (0.26%), high reducing sugar (4.88%), non
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reducing sugar (1.94%) and total sugar (6.82%) at
24 days after storage. Followed by this, fruits
treated with Bavistin 500 ppm + KMnQ, 100 ppm
and Bavistin 500 ppm + CaCl, 8% xet.urded superior
biochemical paramieters und shelf life,
Management of fruit drop in mango cv. Moreh
Though flowering and fruit set are profuse in
the Moreh eultivar of mango, fruitdrop is a serious
impediment in mereasing its productivity. To regulate
the fruit drop , an experiment was conducted using
plant growth regulators such as NAA and GA3 at
3 levels of 20, 40 and 60 ppm each in six vear old
orchard. The mean values of various yield
characters showed that the treatments varied
significantly for number of fruits. weight of fruits
and yield per plant. Among the yarious lreatments
tried plants treated with 60 ppm GA, recorded
highest number of fruits (19.67) per pldIlI maximum
values for fruit weight (270.83 g), TSS % (12.63 %)
and fruit yield per plant (5.70 kg). This was followed
by plants treated with GA 40 ppm with significant
improvement in all the parameters studied except
for average fruit weight

Guava
N.S. Azard Thakur

The saplings of Allahabad Safeda were
planted in 1986 at a spacing of 5 x 5 m. A fertilizer

=5

dose of 600-400-300 g of N. P,0, and K,0 along
with 20 kg of FYM per plant was applied. Average
yields of 41.8 kg (396 [ruits) per plant with an
average weight of 105.4 g. were recorded

NAGALAND

Banana

Naresh Babu

Effect of weed management practices on
growth, yield and quality of banana

A field experiments was laid out with cight
treatments. in a randomized block designed with
three replications during 2000-2001 to study the
effect of different weed management practices on
growth, yield and quality of banana cv. Jahaje.
Results indicated maximum height (141,08 cm) and
girth (57.33 em) of pseudostem in hand weeding
treatment, followed by black polythene mulch.
However, number of functional leaves were not
influenced significantly though leaf production and
leal area showed significant increase among
different treattents. Varying fingers per bunch of
different weed control measures showed significant
increase in yield (Table 20). The mulch of black
polythene signilicantly influenced the chemical
composition of the friits. Ascorbic acid content wius
highest (6.83 mg/100 g of pulp) under black
polythene mulch and lowest in control (Table 21).

Table 19. Effeet of various post harvest treatments on Keeping quality of guava fruits

Treatments

Self life  TSS (%) Acidity Sugar  Non- Total Physio-

(Ge) (%) reducing sugar logical

sugar (%) (%)  loss of

weight (%)

T, -Bav. 500ppm + KMNO, 100 ppm 30.17 10.72 0.195 4.51 211 6.62 221
T,-Vab 500 ppm + CaCl, 0% 3038 1146 0.288 424 2.36 6.56 3.46
I‘ CaCl2 8% + KMNO, 100% 3217 1.3 0.31 4.89 (.49 5.38 476
T -GA 200 ppm 31.93 10.93 0.42 4.57 1.75 6.32 2.83
T.-Bav 500 ppm + GA 200 ppm 3124 1077 026 4,88 1.94 682 7.19
T, (Control) 11.20 10,18 0.56 4.03 1.67 5.70 3247

* Observationstecorded after § days of storage

R
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Table 20. Effect of different weed management
practices on growth and yield of banana

Weeding Pseudo-No, of  No. ol Yield

management D stem fane- fingers/ (kg/

practices bicight tional bunch  bunch)
(i) leaf

Hund weeding s 0,12 Oif 44 Ity 74

Bl arash muteh 122748 414 532481 1438

FPaddy trash noulels 1328 392 O3 2.6

BLCE polyihene 13358 1.7 6396 17.29

muleh

Double crpp af 123.33 LA B 8T 1217

French hean

Diouhle erp o 137,24 IR0 47.22 13 80

COW Pes

Glyphbsie (3 iy 127300 1608 35,23 14.08

Control L17_ 60 T.36 43,35 45

C.D. ar 3% doa6 NS T.40 368

Table 21. Effect of different weed management
practices on quaiity of banana

Weeding managemént 188 Alidity T80 Ascorbic
pragiices (BN (%, sugars | actd
(%) ContEnt
mg/ 100 ¢
ol _j)ulpl) 4
Himg wieeiliig pE S T R T E R
Banana trash soulcl 263 0.4 j i i
Paddy sl mulh 48 044
Black polythene 2574 0,37
ek o
Douhla crop ol TSN 0498
Prﬂ"; 1 et e
23,09 Qigd
Glyphosate (3 miflie) | 2362 039, 1545/
Contral e 190367 458" "Lis
C10. 4t 54 246 0060 206)

Effect of weed management practices on the
nutrient uptake of banana
Studies undertaken with 7 weed management

practices showed that 41l weed control treatments

significantly reduced the total weed population and
weed dry weight as compared to control, The highest
weed control efficiency (90.53% ) was recorded
with the use of black polythene muleh. Observations
revedled that the uptake of nutrients, i.e., N, PO

and K,0 was significantly higher in unweeded plm
(94.21,21.36 and 23.15 kg/ha, respectively) while
the lower uptake of these nutrients was obtained
under black polythene mulch. Weed population

caused considerable reduction in the nutrierits
uptake by the banana plants and reduced the yield
(47.84%).

Papaya
Naresh Babu and Anamika Sharma

Performance of twelve papaya cultivars was
tested during 2000-2001. Results showed thal the
frutt set. number of fruits per plant, pulp and pulp/
peel ratio was signiticantly higher in Pusa Delicious
while the Truit Jength, width and weight was the
highest under Pusa Giant, followed by Pusa Dwarf.
Seed and peel percentage was significantly lower
with Pusa majesty and Cod, respectively. Plant
height ways significantly more in Pusa Giant while
the yield was higher in Coorg. Honev dew (41.07
kg/plant), followed by Pusa Majesty. The highiest
totul carotenoids, 1otal sugars, sugar-acid ratio.
ascorbic acid and TSS wis found in Pusa Dwarf.
Honey Dew, Co3s and Pusa Delicious respectively.
Titrable acidity varied from .10 10 0.21 per cent
(Table 22).

Table 22. Fruit quality of different cultivars of
papaya

Cultivars Total Total TS8S  Ascorbic

carotenoids sugar (%) acid

(mg/100g) (%) (mg/100g)
Co-| S.Z) 10.96 1360 6252
@2 OuUR() LS 1451 47,50
Co-3 .39 1016 1350 41086
(-4 574 B.02 1090 3532
Ca-5 457 1902 4370 7186
-6 385 Vst 1155 28,37
Pusa Dwwar! i I40 1336  a7:75
Pusa Delictous 5.63 986 1408  56.84
Pusa Giam 358 026 9009 7140
Pusi Majesty 7.51 .95 958 36,01
Coorg Honey Dew 0.85 40 1090 4729
Hiiney' Dew 5.62 1245 1061 4189
I at 3% 1.82 Zor 255 4.56
SIKKIM

Kiwi fruit
Performance of different cultivars

Unlike previous year, four cultivars were
evaluated for their growth and yield performance
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under mid hill condition. There was nol much
variation in the morphological character of different
cultivars. Flowering was [irst noticed between third
weeks of April in Allison but fruiting was found to
oceur at an edrly date in Bruno. Monty was
observed to be late bearing variety. The fruits of
variety Bruno were biggest in size (7.03 em length)
with maximum juice content (17.16 ml). The variety
Abbott was found 1o be prolific bearer 9229.46
fruits) but the fruit yield in terms of kg per vine was
recorded to be highest (13.48) in Allison. The fruits
of Allison were highestin TSS (15.37°B) and lowest
in acidity (1.319%]). There was no difference in the
moisture content of different cultivars and it was
remadined in between 85.94 to 86.61%.
Effect of pruning and manuring

The result of a trail with four pruning intensity
(5, 10, 153 and 20) indicated that more the number
of buds left on the cane, the more was the number
of shoots. The shoot which grew from first bud
carry no or few flowers but thereafter the number
ol flowers per shoot increased to a maximum of 5
or 6, which remained constant along the entire length
ol the cane. The cane pruned to 15 buds produced
significantly higher yield than other treatments. None
of the pruning intensity did affect the physico

chemical characteristics of the fruits except that of

size and juice content of the fruit, which deereased
with increasing number of buds per cane. An
application of 1000 g N, 500 g K, and 1000 g PO,
was found to be optimum for better growth and
development of eight years old vine.
Propagation of different cultivars

In a propagating trial with five concentrations
of IBA (0, 2000, 4000, 6000 and 8000 ppm) and
three types of cutting (hardwood, semi-hardwood
and softwood cutting) on different cultivars showed
that in all types of cuttings, application of IBA
increased the percentage of rooting and number of
roots per cutting. Maximum rooting (88.0%) was
obtained when the softwood cuttings were treated
with 6000 ppm of IBA while lowest (12.0%) was
noticed in untreated hardwood cutting, Trréspective
of the type of cutting and IBA conc., the variety
Monty produced less number of roots per cutting.
In varieties Abbott. Allison and Bruno, cutting taken
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from distal portion of the shoot was found o be
best in their rooting ability while in Monty. cutting
taken from middle portion of shoot rooted betler,

Passion fruit
Germplasm collection

A total of seven germplasm were collected
from different sources and maintained under field
condition for further evaluation of important
characters (Fig 22).
Seed germination

Freshly extracted seed treated with 0.2%
bavestin were sown in the raised nursery bed al a
depth of 5.0 cm in last week of February. The beds
were mulched with dry grasses and watering was
done regularly with the help of rose cane. About
68.0% germination was recorded within 20 days of
sowing,

Fig 22. Passion fruit - a new introduction

VEGETABLES

MEGHALAYA

Improvement of Solanaceous vegetables
D.S. Yaday, N. Rai and R.K.Yadav

Tomato

Twenty-six varieties of tomato were evaluated
during spring/summer grown in rainy season in Open
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condition. The varieties hamely PSR-364 (275q/ha),
CHRT-4 (250q/ha). Sel-7 (238.5 g/ha) and Sel-1
(235 g/ha) were found to be high yielders. Data on
yield and quality parameters of five promising
varieties are mentioned in Table 23.

Table 23. Yield and quality parameters of five
promising tomato varieties

Virieties Plant  No, of  Froil  Yield  Pevicarp 154 Acidity
height  branches weight  (q/Ma)  (or) (%) (%)
lem) i) piearp

thickness
{emy)

PSR-364 50300 D) WA 27500 04T 500 049

CHIT— ITED 400 4150 25030 0.5 400 {h5s

Sal-T AzAD S0 STNL 23850 A6 505 (E

Sel-| ARl A0 T 23350 0 4200 Do

Pusy

Gtivray 300 5 4333 216067 L3 420 036

Breeding for disease resistance in tomato:
Five advance lines showing tolerance to late blight
were selected from a population of F, generations.
Seeds were collected for generation advancement
and selection.

Generation advancement and evaluation
in tomato: Families of F,. F. & F_ progenies were
evaluated and individual plant selection was made.
Seeds of 58 lines were collected for further
generation advancement and evaluation.

Effect of, paclobutrazol (PP,,,) on tomato:
Plant growth regulator namely paclobutrazol in
various concentrations were applied twice i.e.,. 20
and 40 days after transplanting. The paclobutrazol
@ 30 mg/L. was found most effective treatment for
increasing yield and quality of tomato variety
Manikhamnu (Sel-1)

Brinjal
DS, Yadav, N. Rai and R.K. Yaday

Twenty-four varieties of brinjal were evaluated
in open conditions and the varieties CH-157-6-4-1
(353 g/ha), JC-4 (335 g/ha) and JC-2 (225 g/ha)

il

were found to be high yielders and resistant to
bacterial wilt (‘Table 24).

Development of bacterial wilt resistant
hybrids in brinjal: Since bacterial wilt is a major
problem in brinjal, 150 F hybrids were made by
using bactertal will resistant lines o find oul
resistance ol high yielding hybrids to wilt.

Table 24. Yield and its contributing characters
of brinjal varieties

YVarioties Plant  No. of Fruit Yield
height branches diameter ((/ha)
{¢m} {em)
CH-157-6-4-1 341200 12404 9,26 33320
1€-4 a8, 00 149,80 6.6l 335.75
o2 SO0 15.06 LT3 335,60
BR-40 145,00 15.30 5.67 34225
CHBR-2 265.00 9,42 8.95 285.50

Improvement of legume vegetables

N. Rai, DD.S. Yadav and R.K. Yadav

Indian bean

Eighty germplasm lines were collected from
NEH and tribal areas o.i'ChhutLisga.rh: and evaluated
under terrace land ¢ondition. Ten promising lines
were identified on the basis of yield and pod
characteristics. The highest vield was recorded in
ICARDL-112 (2.890 kg/plant) followed by
ICARDL-111 (2.193 kg/plant).

French bean

Collection and evaluation of French bean
having pole type growing habit: Twenty-four
lines were collected and evaluated for yield and yield
contributing characters were recorded. The highest
yield (350.51 g/plant) was recorded in RCFB-24
followed by RCFB-6() (195.91 g/plant).

Studies on effect of paclobutrazol on
French bean Meghalaya Local (pole type):
Paclobutrazol @ 150 mg/L. was found to be best
treatment for increasing yield and suppressing
vegetative growth.

JBEE 2



Response of french bean genotypes to inter
and intra row spacing

D.P. Patel and N.P. Singh

Like previous year French bean (Pole type)
variety Meghalaya Local selection produced
signiticantly higher green pod yield (91.3 g/ha) than
Meghalaya Local (77.5 g/ha). Highest green pod
yield of 90.6 g/ha was recorded with 30 x 15 cm
plant spacing. The lowest yield to the tune of 78.8
q/ha was recorded with 40x15 em.

Improvement of cucurbits
R.K. Yadav, N. Rai and D.S. Yadav

Bottle gourd

Germplasm collection and evaluation of
bottle gourd: Twenty-four germplasm of bottle
gourd were collected from dilferent parts of NEH
Region.

Effect of paclobutrazol [PP”_‘} on hottle
gourd: The efficacy of different levels of soil
applied paclobutrazol (PP, ) for increasing yield
of bottle gourd var. “Meghalaya Local” was studied.
All the concentrations of paclobutrazol significantly
decreased vine length, leaf size and fruit length,
whereas side branches, number of fruits per plant,
fruit diameter, TSS and dry matter content were
increased. Application of paclobutrazol also caused
early appearance of female flowers on the nearest
node. Among all the treatments, paclobutrazol at
150 mg/L was found best, followed by paclobutrazol
@ 175 mg/E=for increasing yield and quality of bottle
sourd variety “Meghalaya Local”.

Cucumber

Germplasm collection and evaluation of
cucumber: Twenty-one germplasm of cucumber
were collected from different parts of NEH region.

Effect of paclobutrazol (PP,.)) on
cucumber: Four concentrations of paclobutrazol
and two concentrations each of NAA and MH were
applied at two true leal stage. PP, @ 125 mg/l,
NAA @ 100 mg/l and MH 200 mg/l were found to
be among highly effective treatments for increasing
vield of cucumber variety of Meghalaya Local by

increasing number of pistillate lowers and number
of fruits/plant. PP,,. 125 mg/l recorded 55.5 and
34.0 per cent more yield over NAA 100 mg/l and

MH 200 mg/l respectively.

Germplasm collection and evaluation of Chow-
Chow

N. Rai, R.K. Yaday and D.S. Yadav

A wide range of variability was ohserved out
of five entries evaluated. The data indicated that
the variation ranges in leaf length (10-14 ¢cm). leal
breadth (9-18 cm), leafl stalk length (2.5-10.5 em),
female flower pedicel length (0.4-1.3 ¢m). corolla
length (0.2-0.5 c¢m), calyx length (0.1-0.4 c¢m),
number of flowers per cluster (4-8). length of
gynoecium (0L05-0.5 em), days to sprouting of fruits
from harvesting (10-18 days). fruit weight (93-345
@), fruitlength (10.11-17.20 ¢cm), fruit diameter (3.40-
7.40 ¢cm). number of fruits per pit containing health
vines (100-150), spine length (3-3.50 m), pulp
thickness (3.10-5.10 ¢m). specific gravity (0.95-
1.O1), TSS (3.40-6.00%), acidity (0.043-0.068% ).
Juice (78.88-90.20%) and price ranges in
Meghalaya (Rs 1-24).

Bitter gourd
R.K. Yadav

Effect of paclobutrazol (PP_.,) on bitter gourd
Studies on plant paclobutrazol concentrations
revealed that paclobutrazol @ 100 mg/l was found
to be most effective treatment for increasing the
yield of bitter gourd variety Meghalaya Local.

Improvement of tubers and rhizomatous crops

R. K.Yadav, N, Raiand D.S. Yaday

Evaluation of sweet potato

Among thirteen varieties of sweet potato tested,
the varieties Sonopat (325 g/ha) and S-107 (286 g/
ha) were found to be promising.
Evaluation of colocasia

Out of 31 varieties of colocasia evaluated, the
varieties ML-9 (325 g/ha) and SJ-1 (296 g/ha) were
found to be high yielder.
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Integrated pest management in colocasia
KA. Pathak, A.N. Shylesha and K. Rajasekhara Rao

Twenty-five varieties of Colocasia were
sereened against the major insect pest Corm borer
Haplosonyx chalybaeus, Varielies BCC-1 and
BK-Col-1 were found with less than 10% plant
damage compared to susceptible C-3, and Sonajoli
(>60%).

MANIPUR

Tomato
Role of biofertilizers in tomato

The experiment was conducted during 2001-
02 in the valley to study the elfect of different
biofertilizers on growth and yield of tomato variety
Pusa Gourav with a view o cconomize/substitute
the use of chemical fertilizers. The experiment
consisted of eight treatments including Azotobacter
Azospirillum and phosphate solubilizer (PSM)
individually and in combination along with varying
levels of Nitrogen (0-90 kg/ha). Potassium and
Phosphorus fertilizers were kept constant @ 60)
kg/ha.

Among the various biometric parameters
studied. the number of [ruits per plant and fruit yield
(Vha) showed significant variation among different
treatments. 1t was observed that fruit yield/ha in
cuse ol Azotobactor + 20 ke N or Azotobactor +
PSM + 60 kg N or Azospirillum + PSM + 60 kg N
were on par with that of full dose of nitrogen (90
kglha). This in turn revealed the scope for
substituting the use ol N-fertilizers in tomato by
employing biofertilizers like Azotobactor,
Azospirillum or Phosphate solubilizer either
individually or in combination.

Crops improvement in tomato

Advance breeding lines of generation F‘, Fﬁ,
F I, and F, were being raised under uniform
package of practices. Observations were recorded
on growth and yield parameters. The lines which
showed superiority in performance were selected
and seeds collected for further evaluation and
advancement of the generations.

R AT R

Cabbage
Management of cabbage pests

I cabbuge, the mujor insect pests abserved
were diamond black moth (Plutella xyiostella),
Cabbage butterfly (Pierts brassicae), tobacco
caterpillar (Spodoptera litura) and aphids
Cutworms (Agrotis
ipsilany were observed in initial stage of plant
growth. An experiment with [l treatments
comprising of five botanical (Artemisia sp..
Kanghuman, Cuscuwtta sp.. heemazol), new
molecule (Imidacloprid 200 SL), combination
product (Acephate 25 + Fenvebrate 3 - Koranda)
and new formulation (Betacyflutarin 0.25 SC), three
conventional msecticides (DDVP, Endosulfan and
Quinalphos) in comparison to untreated, control
were tested against major pests of cabbagee under
valley condition. The cabbage (cv. Locul) was
planted on [.1.2002. Three rounds of need based
treatments were given on 18.2.200, 6.3.2002 and
I8.3.2002. As regards to pest infestation, the
treatment Imidacloprid 200 SL registered highest
vield (4433 kg) with overall least incidence of DBM
(10.50/5 plants) and less cutworm affected plants
(2.67/plot) as against 21.41 kg vield/plot with
DBM/S plants and 4.67 cutworm affected plants in
untreated control. Next in order of effectiveness
was ethanolic extract of Kanghwnan and Artentisic
sp. each @ 2 ml/lt of water which recorded 34.82
and 35.62 kg yield/plot respectively and the
corresponding values for pest infestation were 13.00
DBM and 2.67 cutworm altected planis/plot, 15.84
DBM/S plants and 4.00 cutworm affected plants/
plot, respectively.

(Cracivorg brussicae).
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Pea
Management of insect
vegetable purpose pea
Cutworm (Agrotis opsilon) in early stage as
well as aphid (Cracivora brassicae & Myzus
persicae) and pod borer (Heliothis armigera &
Etiella zinckenella) at pod formation stage were
observed infesting pea crops (Cv. Arkel) sown on
27.12.2002 (Plot size 3x 1.5m, spacing : 30x 10 cm).
Two spray of thirteen treatments including untreated
check first starting at 18.2.2002 were given

pests infesting
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coinciding with profuse build up of pest populatior
and second spray 15 days later. Among these
treatments, leaf extract of wild neem (Melia sp.),
Zatropha gossipifolia and Agaratun convzoides
each at 3 ml/lt of water and ready to use hotanicals
(Neemectin 0.15%) and Imidacloprid 200 SL (1 ml/
It of water) were found highly effective aguinst
sucking pests (Cracivordg b-m-.a'.i':"c't_;e'" And Myzus
persicae) and Bulldock star (Betacyfluthrin +
Chlorpyriphos 262 EC) 0.04% and Koranda
(Acephate 25 + Fenvelerate 3) ).03% aguinst pod
borers infesting pea under valley condition. The
highest yield of three picking first starting from
13.3.02 was recorded with the treatment of
Imidacloprid 200 SL (1333 g/plot) followed by
Bulldock star 262 EC (1327 g/plot), Koranda (1323

g/plot). Among the plant products, the highest of

997 g/plot was recorded with Neemectin 0.15% (2
miAitof water) followed by leal extracts of Zarropa
gossipifolia (973 g/plov), Agerdatun 5p. (913 g/plot)
and Melia sp. (903 g/plot) as against 593 g pod
vield/plot in untreated control.

MIZORAM

N.S. Azad Thakur

Tomato

The variety Anmol F hybrid (396) was planted
during pahi, 2001 at a spacing of 435 x 30 em. A
fruit yield of 112.20 g/ha was recorded. Tomato fruit
borers were observed as major inseet pests,
Radish

The variety Japanese White was sown during
rabi, 2001 at spacing of 30 x 10 emi. A yield of160
g/ha was recorded,
Cole crops

The seedlings of knolkhol (cv Rotal Sluis) were
planted in the pits at a spacing of 30 x 20 ¢m. An
ayerage yield of 75.26 g/ha was recorded, The
seedlings of cabbage (cv Golden Acre) was planted
during first fortnight of November, 2001 in the pits

ata spacing of 30 x 20 em and an average yield of

62.78 g/ha was recorded.

e

Cubbage butterfly, aphids, diamond back moth
and bagrada beetles were recorded as the Major
imsect pests in different cole crops,

Pea

The varety Rachana was grown during rabi
season in the first fortnight of November, 2001. the
seeds were dibbled at a spacing of 45 x 15 ¢m and
followed the imtereultural practices. The green pods
were harvested at weekly intervals and an average
vield of 20.93 g/ha was recorded.

Pod borer and powdery mildew were recorded
as the major insect pest and disease on pea crop
resulting with severe vield losses.

TRIPURA

Bhindi
Performance of different varieties of bhindi in
summer season

Ten genotypes of bhindi (3 improved varieties
and 7 hybrids) were evaluated during summer
season. Out of 10) genotypes. H-8040, TRCBH-1.
TRCBH-2 showed early fruiting (52-55 days)
whereas Harbhajan had late fruiting (61.5 days).
TRCBH-1 artained maximum plant height (178,25
cm) followed by TRCBH3- (167.5 cm) and
Hmbhalun (159.75 em). Number of fruits/plot
(4m ) and highest yield (g/ha) was récorded with
TRCBH-3 (282.0, 85-29. respectively) followed by
TRCBH-1 in respect of number of fruits and P.
Kranti in terms of yield.

Gourd
Evaluation of ridge gourd hybrids

Five hybrids of ridge gourd viz. Green Gold.
Summer Queen, Namrata. Lata and Raveena were
evaluated under upland condition during summer
season. Out of five genotypes, Namrata produced
maximum number of fruits/ha (89,000) followed by
summer Queen and Green Gold. Highest vield (77.9
g/ha) was also recorded with Namrata,

Yambean
Yambean - a potential leguminous tuberous
vegetable for upland of Tripura

Yambean (Pacchyrhivzus tubeérosus). a
leguminous tuberous vegetable, locally known as
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“Sakalu® can be easily grown in sandy loam soil of
Tripura One or two seeds should be planted per hill
at 25-30 em distance during July-August. Earthing
up is very much essential alter one month of
planting. Deflowering should be done to produce
quality tubers. Few plants should be kept separately
to produce seeds for future use. In general plant
produces one tuber (100g-1000g) during January-
February,

Collection and evaluation of local vegetables

A number of locul vegetables such as Indian
beans (Teliamura, Noldugi, White purple, green
poded), kakrol. bottlegourd, bitter gourd, brinjal,
(Bholanath, Singhnath), Chilli (Guwahati Black,
Jhum), Pumpkin, ridgegourd were collected from
different parts of West Tripura and evaluated at
the centre. Among Indian beans, Teliamura was
found to be early fruiting type whereas white poded
as late [ruiting type. Undulating and unutilized
uplands were found suitable for beans and cucurbits
and top flat uplands (5 per cent slope) for
solanaceous and tuberous vegetables.

Introduction and evaluation of high value
vegetables

Some important high value vegetables such as
sprouting Broccote (KTS-1), Brussels sprouts
(Hild’s ideal). capsicum (Pusa Deepti, California
Wonder. Anupam), French bean (Pusa Parvati,
Mizoram purple), Broad bean (Pusa sumeet) were
introduced and evaluated at different land situations
during winter season.

Vegetable based cropping system
An attempt was made to findout the suttable

vegetable based cropping system under upland
situation. Qut of different combinations, the
following were found Lo be more suilable.

i) Bhindi - Cowped - brinjal/tomato.

i) Cowpea/bhindi - chilli-radish.

iy Amarnath - Radish - Laisag/Palak.

iv) Ridge gourd/Ashgourd-bottle gourd/

Indian bean.

Disease management of brinjal and tomato wilt

[n winter season farmers grow brinjal and
tomato in vast areas of Lembucherra, Mohanpur,
Fatikcherra in uplands situation. But these crops

sulfer enormous losses (50-60% ) due to bacterial
wilt and fusarial wilt. Pseudomaonas solanalearum
of brinjal wilt and Fusarium solani for tomato wilt.

In an effort to reduce the wilting of the plants,
crop rotation programme was taken up before
transplanting of brinjal and tomato seedlings in rabi
season. In kharil season maize seeds (Zed mays)
amaranthus seeds and marigold branches were
sown and the plants were grown upto maturity. Root
exudates of maize, amaranthus and marigold might
have the capacity to inhibit the growth of
Pseudomonas and fusarium sp. Alter the harvest
of maize, amarnthus and Marigold tomato and brinjal
scedlings were sown in p lots where previous crops
were grown in winter season. Both tomato and
Brinjal collected locally were susceptible to wilt
diseases. Brinjal growth was good and only 10%
plants died. But tomato started wilgting after one
month of sowing. 40% plants died due to Bacterial
wilt, Yield of Brinjal was also good. Apart from
Maize, Amarnthus and Marigeld more crops are
planned to be included in future to consolidate the
study.

FLORICULTURE
MEGHALAYA

R.K. Yadav,N. Rai and D.S. Yadayv

Collection, evaluation and maintenance of
gerbera germplasm

Twenty three varieties of gerbera were
evaluated during the year 2001 for eight characters.
The highest plant height (30.93 em) and no. of
leaves/plant (38.33) were recorded in Alesmera and
RCG-95, respectively, under polyhouse condition.
The longest stalk length (46.87 cm) was measured
in RCG-114 while maximum stalk diaméter (0.56
em) in RCG-65 under the same condition. The
maximum flower diameter (9.78 em) was found in
Popular followed by Alesmera (9.37 cm). However,
maximum number of flowers/plant (5.00) was
recorded in G. S. Lal, followed by Orange Glame

(4.89) (Fig. 23).
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Fig 23. Gerbera at Umiam

Evaluation and maintenance of gladiolus
germplasm

Twenty varieties of gladiolus were evaluated
during the year 2001 for eight characters. The
highest plant height (141.00 ¢cm) and spike length
(116.33 em) were recorded in Appolo. However,
there was no significant difference for number of
leaves/plant. Early flower opening was noticed in
W. Boquel. The maximum spike diameter (11.13
cm) and [Mowerdiameter (12.00 em) were observed
from G.W. Pecka and Bellarina, respectively. The
highest number of florets/plant (21.33) was counted
from N0.77-59-32, followed by Red Majesty (20.67)
and No.82-18-16 (20.67). However, maximum no.
of spike/plant(2.00) was recorded in Wild Rose,
followed by Dorsan Dol (1.67) .

Vase life of gerbera cut flowers under
polyhouse and open conditions

Longevity of different gerbera cut fTowers was
evaluated under polyhouse and open conditions. The

Ay

maximum vase life of cut-llower(19 davs) was
recorded in RCG-95 (17.67 days) and Black Heurt
(16.67 days) treated with vase solution containing
AgNO3 @20 ppm + sucrose @ 49%. The highest
water uptake (31.00 ml) was observed in RCG-93
I'he maximum water uptake (31.00 ml) was
recorded 1 RCG-95 under polvhouse condition,
however under open condition the highest water
uptake (33.00 ml) was measured in RCG-113. The
[lowers w

cutl treated with vase solution

containing AgNO3 @ 20 ppm + sucrose @ 4%,

cre

I'he longest vase life was recorded in RCG-113 was
19.00 and 17.00 days under polyhouse and open
conditions respectively. followed by Alesmera 18.33

and 16.33 days in the saume conditions,

SIKKIM

Gerbera
Ramesh Kumar

Varietal evaluation

Scvenleen varieties ol gerbera were
evaluated lor the
conseculive year in open condition. The varieties
J.S. Lal, Divas memory, Pride of Sikkim and Salman
spray recorded more plant spread as compare 1o
all other cultivars. The length of stalk varied from
20.36 1o 41.60 cm with maximum being observed
under the variety General kesar, followed by Orange

glem (36.00.cm) and 1S, Lal (35.72 cm). The time

maintained and second

taken from flowering 1o wilting wis observed o be
maximum (16.74 days) in Divas memory and
minimum 911.40 days) in Yellow dueen. Maximum
number of flowers (32.70) was noticed in Genetal
kesar. followed by Red monarch (28.17) and Salman
spray (26.63) but the flowers of lurgest size were
praduced on Divas memory, Favoury rahman, Benzo
and Orange glem.
Seasonal response of cultivars

An experiment was earried out 1o assess the
seasonal response of gerbera in different months
and the results indicated that vegetative and floral
characters of different cultivar varied with the
season. Among different months, maximum plants
spread (37.0 em) were recorded in May while the



number of leaves were found o be maximum (44.0)
in June. Tume taken from bud emergence to bud
burst ranged from 10.86 days in May to 14.40 days
in December. Stalk length and flower size was
observed to be maximum in April (41.11 and 9.30
cm, respectively). However, flowers produced
during winter months lasted longer as compared (o
those flowered during spring and summer months.
Highest Hower production (6.91) was obtained in
March. followed by in April (6.11).
Micronutrient trial

A field trail was conducted with three levels
(0, 02% und 0.4%) of each of Fe. Mn and Zn.
Spraying of 0.2 or 0.4% Zn improved growth and
flowering. However, none of the level of Fe and
Mn exhibited significant (P= 0.05) effect on plant
spread and number of leaves. Spraying of Mn and
Zn irrespective of their concentration produced
more number of flowers (31.84 and 31.76.
respectively) with largestsize (10.03 and 10.28 em.
respectively). Flower longevity was observed to be
maximum (5.72 days) with the application of 0.2%
Zn as compared to all other treatment.

Gladiolus

Ramesh Kumar

Varietal performance

Seven varieties were evaluated for their flower
quality and corm production. Her Majesty took the
least number of days (99.10 days) for flowering,
whereas delayed flowering (114.34 days) was
observed in Friendship. Spike length was recorded
to be maximum (95.16 ¢cm) in American beauty and
it was closely followed by Eighth wonder (91,42
cm). Number and size of floret varied (rom 12.73
to 15.17 and 9.87 to 10.60 c¢m, respectively in
different varieties. Highest corm and cornel
production was obtained in Eighth wonder while
lowest was recorded in oscar,
Effect of staggered planting

A replicated trial with staggered planting of
corm from January to December was carried out
to explore the possibility of round the year production
of cut flower. It was observed that planting during
winter months resulted in better growth but
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flowering was delayed and maximum of 141.11
days was taken by December planting to induce
flowering. Earliest flowering (84.44 days) was
noticed when planting was done in June. Though
number and size of floret remained unaffected
throughout the season but the planting beyond
October in hills resulted in very poor propagation
coeflicient and it is the'only March planting whieh
provided better propagation coefficient (2.20).
Studies on corm size and depth of planting

An attempt was made to investigate the effect
of six corm sizes viz. 1.90-2.50, 2.50-3.20, 3.20-
3.80, 3.90-5.10, 5.10-6.00 and 6.00-6.50 cm along
with three depths of planting (3.00, 6.00 and 9.00
cm) on flower quality and corm production of cultivir
Eighth wonder. Plant height increased with the
inerease in bulb size but decreased with the depth
of planting with minimum (100.95 em) being
recorded under deepest planting. Spike emiergence
was earliest (80.00 days) when largest corm was
planted. Similarly yield and quality of spike improved
significantly as the size increased at the time of
planting. Deep planting (9.00 em) delayed the
sprouting of corm by 12.14 days. Propagation
coetficient inereased with the increase in the size
of corm planted but decreased with the depth of
planting.
Breaking of corm dormancy

An experiment was undertaken to overcome
corm dormancy by treating them with different
growth regulators and storage temperature. The
results revealed that over 66.0% sprouting was
registered within on month when dormant corms
were soaked for 24 hrin 5 ppm BA solution. Soaking
in 20 ppm of IBA induced 100.0% sprouting. The
effect of GA, was slightly weaker in this regard
and there was no difference when IBA and was
used alone or in combination with GA,. Higher
concentration of NAA inhibited sprouting but the
lower conc. (5 ppm) proved to be beneficial for
breaking the dormancy in corm. Alternate heating
at 30°C and cooling at 4°C at 15 days interval for
45 days had a better effect than the cooling alone
on the sprouting of summer corms, which showed
delayed and uneven sprouting.
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snaet Hoeport 2000120857



TRIPURA
L.C. De
Giladiolus

Performance of exotic varieties of gladiolus in
Kharif season

The experiment wis conducted with twelve
varieties of gladiolus viz. Fidello. Peter pears,
Novalux, Eurevision. white prosperity. Jester, Oscur,
Tropic sea, High style, Creamy white, Shillong Mix
and TRC-G-2 during Kharif season in the year 2001.
Among them, High style and Peter pears showed
early flowering, Ostir, Novalux, White prosperity,
Bis Bis and creamy white bloom in the middle of a

Fig 24. Peter Pears

season whereas Tropic sea, Sylvia and Eurovision
were identilied us the late flowering types.
Maximum spike length was recorded with White
prosperity (110 ¢im) lollowed by Tropic sea (100
cm) and Creamy white (85 em). Oscarand Tropic
sed produced highest number of florets/spike (13)
followed by _Hi'gh style (12 and TRCG-2(12).
Largest basal floret was obtained with white
prosperity (10.5 em) followed by Peter pears (10.0
¢my (Fig 24),

Round the year production of tubergse

An attempt has been made to produce
marketable tuberose spikes alomost raund the year
through the use of bulbs of different grades (1.5
em to 3.0'em), planting at different depths (3-6 ¢m)
and-at 15 daysintervals from the month of February
1o May. A dose of 200 kg N, 200 Kg P505 and
150 Kg KoO was recommended o produce 2.00.000
- 2,50,000 spikes from one hectare of land.
Nitrogenous fertilizer was applied in four split doses,
25 per cent at planting and other doses @25 per
cent-afterone month of planting.

Performance of improved varieties of marigold

Out of Bivarieties of French Marigold, Orange
winner and Queen Sophia come into [lowering in
summer season. For winter season, Queen Sophia,
Red Brocede, Star Fine and Golden Boy were found
promising.

Round the year production of cul flowers of
rose varieties through staggered pruning

An experiment was conducted with six
varieties of rose (American Pride, Flamingo. Kiss
of Fire, Taymahal, Bazazo and cassaniva) and thrice
pruning (Feb-March, July-August and October-
November ina year) to produce maximum number
of flowers. American Pride had largest spike and
Tajmahal gave big size flowers for all the season.
Pruning upto 30-45 e height along with 3-4 well
formed shoots was found to be effective for
production of good quality flowers.
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SPICES
MEGHALAYA

Improvement of ginger and turmeric

R. K.Yadav, N. Raiand D. S. Yadav

Evaluation and maintenance of different
varicties of ginger

Out ol 35 varieties, it was observed that the
maximum plant height (64.33 ¢m) was noted in
Karakai (Fig.25), which was significantly superior
to all but Tinglaidon, Acc- 294 and Ernad ginger
varieties. Maximum number of tillers per plant
(10.33) was recorded in Tinglaidon, Karakai and
Acc- 27. However, varieties Meghalaya Local,
Jorhat, Acc- 15 and Ace- 294 were at par with
Tinglaidon, Karakai and Acc- 27 for the trait number
of tillers per plant.

Fig 25. Ginger variety Karakai

Maximum number of leaves per plant (216.67)
was recorded in Karakai, which was significantly
superior to all the ginger varieties studied. Maximum
leaf length (25.66 cm) was noted in Tinglaidon,
however most of the varieties were at par with
Tinglaidon for this trait, Maximum leaf breadth (3.10
cm} was recorded by Ace- 27 and all others were
found at par with Acc-27. On an average, Acc-49
recorded the maximum yield of 183.33 g/ha.

Evaluation ol different varieties of turmeric
Among the turmeric varieties under study, it
was recorded that maximum plant height (105.00

6Y

c¢m) was noted in Mydukum. However, most of the
varieties were at par with Mydukum for this trait.
Maximum number of tillers (6.00) was recorded
for Lakadang. VIK-145 and RCT-1. Most of the
varieties were also at par with above-mentioned
varieties for this trait. Maximum number of leaves
per plant (49.67) was recorded under TC-17 (RCT-
I). however, no significant differences among the
varieties were found for this trait. Maximum leaf
length (56.56 c¢m) was recorded in PCT-8, which
was statically at par with Kuchi Pudi, Mydukum,
TC-17 (RCT-1), CLI-315 and CLI-316. Maximum
leaf breadth (14.11 ¢m) was measured in TC-17
(RCT-1) und Kuchi Pudi (Fig. 26 & 27).

Fig 26. Turmeric at Farmer’s field

Iig 27. Megha Turmeric-I
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Post harvest studies

A.Nath

Storability of *Gin kinnow” a blended beverage
from Kinnow

Kinnew muandarin juice and ginger were
blended in the ratio of 0:3(), 5:25, 103:20). 15:15.20:10),
25:5 and 30:0 and squash were prepared from these
blends. Total soluble solids (TSS) were fixed at 40
t040.5 °B. KMS was added us preservative @ 0
ppm. 100 ppm, 150 ppm, 200 ppm and 250 ppIL
The squash from 25:5 blend and scored the hi ahiest
in terms of sensory attributes.

Storage studies on osmotic dehydrated
carambola slices at room temperature
Osmotic dehydrated carambola slices having
TSS 68 % were kept in different packaging material
such as LDPE (100 gauge and 200 gauge), plastic
and glass jars for one year to assess the storage
quality of the product both the glass and plastic jurs
were found te retain the avour and taste of the
product, whereas product stored in LDPE could not
be able to retain the (Tavour at roon lemperature.

Mint syrup and RTS preparation (new product
development)

Mint syrup having different TSS (40. 45 and
50 %). juice content (20, 25 and 30 %) and acidity
(2.0, 2.5 and 3,0 %) with KMS 300 ppm and RTS
having different TSS (15, 18 and 20%), acidity (0.5.
0.9 and 1.2 %), juice content (10, 15 and 20 %)
with KMS added @ 100 ppm were prepared. Syrup
containing TSS 45 %, acidity 2.5 % and juice content
25 % and RTS with TSS 18 %, acidity 0.9 % and
Juice content 15 % were found hi ghly acceptable.

Storability of carrot and beet root tuity-fruity

Carrot tuity-fruity having TSS 70% and best
root tuity fruity having TSS 72% were kept in
different packaging material such as LDPE (100
gauge and 200 gauge), plastic and glass jars. for
one year (o assess the storage quality of the product.
Both the glass and plastic jars were found to retain
the flaveurand wste of the product, whereas produet
stores in LDPE could not be able 1o retuin the
flavour at room temperalure,
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MIZORAM

Turmeric
N.S. Azad Thakur and K.Laxminarayana

Under a screening trial, nine varieties of
turmeric namely, ROT-1, Lakadang, PCT-I1,
Meghalayi Local-IL, PCT-12, Baktawng local, PCT-
15, Meghalaya Local-I and Kasturi Tandka were
evaluated dunng khdrif, 2001, The rhizomes were
planted during first week of April ata §pacing of 40
x 20 em. The trial was laid out three replications in
4 RBD and a fertilizers dose of 160-80-80 kg N,
P,O. and K,0 ha' was applied. The Crop was
harvested in the second week of January 2002 and
the yield parameters were recorded. It was found
that RCT-1 was performed belter with an average
yield of 100 g/ha followed by Lakadang (70,21 al
ha) and Kasturi Tanaka (69.35 g/ha), while the
varicties PCT-1Land PCT-12 were recorded lowes(
rhizome yield of 27.7 and 34.7 g/ha. respectively.
The other varieties were recorded an average yield
of 47 to 69 g/ha.

FEED & FODDER
MEGHALAYA

Technique for estimation of HCN in bamboo
plant and losses during processing

J.J. Gupta and B.PS. Yaday

A simple technique after little modification of
the one described by Haves was developed for
HCN estimation in bamboo. The samples were
collected from different portion of bamboo plant.
The HON coritent was estimated in these samples
as fresh and after giving various tredtments.
Maximum concentration of HCN (0.97%) was
estimated in top shoot portion. The base shoot
portion contained & marginal value that varied from
0.41-0.46% and minimum in matured leaf 0.03%.
The losses in HCN caoritent of shoot portion after
giving different treatments are presented in tuble
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25. The results indicated that 72.20% HCN was
lost even due to 24 howrs sun drying.

Thus. it was concluded that those green herbs
containing high amount of HCN be lirst cut.and left
in field as such at least for 24-48 hours and then be
fed to the livestock loavoid eyanide poisoning (Fig
28).

Fig 28. HCN estimation in bamboo

Table 25. Loss of HCN concentration in
bamboo shoot during treatments

Treatments HON values in Shoots Portion (%)
Top Shoot Base Shoot
Eresh (LOF (000 (U BT NIV
Sun Dry Q.27 (72204 0.23 (43.97)
Cven Dry 018 (82.02) 0.18 (36.95)
Boilud 000 L0000} 000 (o000}
Figure m purentheses fepresen) 7 1ogs of HON i Gompalison o

fresh s doning vadious  ireatmidis

NATP on nutritional profile of tribal women
D. Agrahar-Murugkar, B.2S. Yadavy and P.P. Pal

Under the projeci, all together. 11 out of 13
villages were surveyed from Meghalaya covering
a total numbers ol 795 women and children. [t has
been observed that, majority of the villagers made
their living from farming either tilling their own land
(32.8% having land more than 1 acre) or working
agagricultural laborers (38.3%). On average, more
than 50% of the energy in the diet of tribal women
was derived from carbohydrates mainly rice and
roots and tubers, The protein requirements were
generally met by flesh foods. Locally and seasonally
grown fruits and vegetables were consumed in
plenty. Milk was rissing from the diets of most
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participants. The calcium deficiency was met out
from lermented foods especially fermented fishes,
which are a staple and consumed in small quantities
everyday. However, habitual consumption of betel
leat with lime adds significantly to the caleium
consumption. Consumption of visible fat in the diet
1s very less as most of the [ood is eaten boiled.

STKKIM

Chemical composition ol some important
fodders

Asit Das and Debasis De

Samples of some important fodders of Sikkim
were collected from three different locations.
Broom grass was found to be the most popular
fodder species.Different varieties of hybrid napier
are also grown by the farmers. Among the annual
grasses, maize and oats are most important during
Kharil and Rabi season. respectively. Among the
leguminous fodder, Desmodium sp. though found
naturally in native pasture, is not se popular among
the furmers due (o its low biomuss yield. Rice bean
18 the most popular leguminous fodder, which can
be cultivated almost round the year,

Chemical composition. though revealed that
broom grass is inferior in quality in comparison to
other perennial grasses. it’s availability during lean
period and its role in soil conservation makes it an
integral part of farming systems prevailing in Sikkim,
Guatemala grass also remained available during lean
season, however, is reported (o cause haematuria
on sole feeing and hence is not popular among the
farmers (Table 26).

Chemical composition of some important tree
fodders

Tree fodders are gencrally cultivated in terrace
risers; terrace borders, farm boundaries and in
degraded land. Tree fodders are important
component of farming systems prevailing in Sikkim
viz. Silyi-pastoral system, silvi-horti-pastoral system,
agro-horti-silvi-pastoral system and as a shade (o
large cardamom plantations. Chemical composition
of some of the important tree fodders was worked
out Table 27,
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Table 26. Chemical composition of some important fodders of Sikkim

Fodder’s name

DM
OM P
Hybrid Napier 25.00 BR.13 325
BIN 82048 =193 +1. 16 +(),5]
Hyhrid Napier 25,30 84.24 496
NB2I +1.79 +1.394 +).29
Dhutesaro 2517 RIS 7,258
Setario podmifolic 4} .74 +1.16 +{),39
Nandi setaria 21.26 88,15 7.5
Setarvia sphaceelara 1,16 +[_16 +().38
Dillis 2192 88.27 802
*1.93 +1 .80 =().14
Broom arass 26:13 RE.83 4.94
Thyvsaerolaena meaximeg =209 +1:33 +{1.34
Guatemala grags 21.28 H7.60 3,649
Tripsavcum faxim +).28 +1.54 i) 44
Cininei griss 7349 88.60 681
+3.18 097 67
Hvhrid Napier Co | 2073 Y37 7.05
=510 )66 (.55
Signal grass 21.60 88.26 675
€196 =110 2067
Out 22,40 88,95 1074
+2.15 +1.24 =074
Maize 18,33 89,00 T.75
=2 33 +1.46 +(). 34
Rice bean 19.00 88,30 16.16
+[.§3 +|.39 +{).15
Desmodium 2944 85.20 16.77
+2.47 57, +(hB2
Seritro 2141 §7.20 521
h =119 =LI§ =058

Herbal composition of mixed jungle grass
Samples of native pastures were collacted from
ICAR farm Tadong. Three composite samples of 1
kg (fresh basis) were collected in different seasons
and separated into different constituents. The
predominant species during monsoon include
Persicaria nepalensiy (19.5-22.5%). Galinsoga
perviflora (19-20%), Atrimisia vilgaris (20-22% ).
Ageratum conyvzoides (5-T%). Crystella
parasitica (6-7%), Hyvdvatis scandens (6-9%),
Seraria palmifolia (3-3%), Thysanlaena maxima
(2-3%) and Cynodon dactylon (3-4%). During
winter, however, the predominant pasture species

% DM basis

NDF ADI HC Cellulose Lignin
6937 41.34 28,02 24,99 fr.80)
] 32 073 =097 + ()83 +063
67.85 4ns7 2694 1737 5.15
+7 35 =304 000 = ()14 .14
(09 ] 3,72 26i63 23,83 a82
+1.15 #3004 +] .44 +2. |8 +) 17
61,59 34,3 2704 3265 .45
1,45 #3449 60 =165 +(}.37
6354 3708 27.64 2303 541
*£1.72 #0222 145 +193 40041
73,99 4645 2755 29,97 9,26
+(),%2 £ M 056 =100 .56
(3,89 3554 2749 23.149 3.56
+2.30) £].89  #].42 +7.33 ={J,41
58,54 2794 2916 2107 344
+| .45 =153 .86 1,37 +).31
56.02 3267 23.35 2543 2
+].11 +] %1 =163 e o) L) 34
56.95 380 2518 2342 5.24
+] .84 #4114 +1.62 +1.240) +(),38
53.50 3495 18.55 26,70 3.15
+].74 £1.74 =174 +1.49 (.07
SK.50 36,50 22,06 79.97 5.23
+2.01 2200 +091 +].43 #()2
47.13 35.78 11.35 23.97 4.03
+00.43 £1.06  +0.53 w7 +1).44
5370 40.67 12,03 2029 5.806
+1.28 +1.76 ERG! #2343 =151
53.63 40.83 [2.79 29,63 6.73
23U =119 4025 +2.71 +(),33

were, Eupotarivm sp (25-309% ). Agératum
conyzaides (26-30%), Seraria palmifoli (4-8%),
Crytella parasitica (5-9% ). The composition ol
summer pasture was almost similar 1o that of
monsoon. These findings will also help w formulate
feeding strategies based on mixed jungle grass.

Feeding practices of different livestock

A survey was conducted 1o study the feeding
practices followed o feed different categories of
animal in different districts of Sikkim. It has been
found that cattle are generally fed concentrated
mixture consisting of maize grain, maize bran,
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Table 27. Chemical composition of some important tree fodders

Local name Botanical name DM
OM
Barhar Artocarpus lakoahe 28,15 8781
=[5 ()88
Nevare Ficis hookerii 29:15 $9.92
=2.08 +().38
Gogun Scudraria nepalensis 27.80 83.63
+1.45 +2.66
Dudhilo Ficus nerifolia 28.17 90,04
+1.16 +0.03
Khanyun Ficus ennia 2549 89.58
3 T 81
Chuletro Brasiopsis hainla 2448 89.50
+2:35 +0.68

mustard cake and a hitde amount of salt in wet form.
In most instances concentrate mixture 1s cooked
with vegetable waste und fed. Most of the cattle
are stall fed. In some area cattle are Ireed to graze
for a certain period of the day. Forest lands continue
to be important source of fodder for cattle in the
state, Cattle are fed 25-40 ke/head/d green fodders
consisting of tree fodder and cut jungle grasses, and
1.5-4.5 kg paddy straw/head/d. Stall feeding of goat
is very common in Sikkim. They are allowed to
graze 1o a limited extent in some part of the state,
Stall fed goats are fed 4-13 kg/head/d of green
fodder consisting of tree fodder and cut jungle
grasses. Generally abenat 100g of maize grain twice
or thrice in a week along with little amount of salt
are given to male goats. Sometime millet waste is
also fed to goats. Female goats are offered maize
grain only during kindling. Earlier yaks were reared
by grazing but now-a-days lor better performance
of unimal farmers feed their yak with concentrate
mixture, consisting ol gram, wheat, fTour, mustard
cake. mustard oil, maize bran, molasses and salt,
twice a day. In few cases use of tea liquor with
coneentrate mixture has also been found. Sheep’s
are reared entirely by grazing. They hardly receive

% DM basis

cp ND AD HC Cellulose Lignin
1207  49.66 22.82  24.82 1§.93 723
071 =057 =74 x0.42 +2.73 +1. .85
PL7T 4480 2469 20.10 16,63 6.15
007 76 =134 22193 =1.60  =0.67
1399  40.27 22.82" 743 19.65 343
090 230 £291 075 332 #0349
10.57 3653 2573 1080 1804 427
067 2205 2228 038 +3.15 066
1168 4194 29.16 12,78 20.83 3.43
+0.78 =146 =085 073 #2398 100
9.31 6313 41835 18.28 33.52 5.27
=043 2094 £3.09 %390 +375 D328

any concentrate or salt. Sometimes they are fed
millet waste.

Tree fodder and jungle grass fed to cattle and
goats

A survey was conducted to identify tree fodder
and grass fed to cattle and goats of Sikkim. About
42 tree fodder species and 50 grass species were
identified and sample were collected for chemical
analysis. Some poisonous plants have also been
identified which animal usually eats during fodder
searcity Le.. in the month of March-April.

TRIPURA

Fodder development and nutritional evaluation
of local feeds
Chander Datt
Fodder development

To increase the productivity of ruminant animals
particularly for milk production it is necessary that
intensive system of animal rearing be followed for
which forage crops have to be cultivated on an
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extensive basis. With this view. different crops like
cowped, ricebean, maize . sorghum, oal. chinese
cabbage and grasses (napier; thin napier, para grass,
guinea grass and broom grass) were grown during
the year under report. These cultivated crops and
other agricultural by-products used as fodder were

analysed forproximate composition. The yield of

cultivated green fodders like maize. cowpea and
grasses were recorded.

Chemical composition and nutritional
evaluation of local feed resources

The local weeds including grasses and non-
grasses (dicotyledons) are the important and major
source of nutrients for ruminands during rainy season
(April-October). Similarly during lean period
(November-March). feeds are less available. tree
leaves are normally supplemented to the animals.
Hence, 13 species of grasses, 17 species of non-
grasses and 14 species of fodder trees enlisted in
Table 28 were collected, identified and analysed for
proximate principles, cell contents and cell wall
constituents. /n vitro experiments were also
conducted in order to determine their dry matter
digestibility (IVDMD) and organic matter
digestibility (IVOMD),

Average CP contents (per cent DM basis)
were generally lower n grasses (9,14) than non-
grasses (15.05) and fodder tree leaves (16.05). On
the other hand, CF percentage was higher for
grasses (28.56) than non-grasses (17.40) and tree
leaves (18.82). Average cell contents (percent DM)
were the lowest in grass species (29.39) followed
by tree leaves (52.80) and dicots (35.17) whereas,
a reverse trend was found for NDF, Lignin
concentration was found to be the highest in tree
leaves (9.74 per cent) and the lowest in grass
speeies (4.34 per cent). Percentage of IVDMD and
IVOMD (Table 29) averaged 45.24 and 48.15.
46.43 and 49.64 and 47.38 and 50.10 in grasses.
non-grasses (dicots) and fodder tree leaves.
respectively,

Major and trace minerals were dlso determined
in fodder tree leaves and some local grasses using
atomic absorption spectro photometer, In fodder
tree species (m=Y9) the mean values were 0.72 per
cent, 0,17 per cent, 195.70 ppm. 10.74 ppm, 81.23
ppm and 281.90 ppm for Ca, P, Fe, Cu, Zn and Mn,
respectively. It seems that Ca: P ratio'is quite wider
a8 compared to their dietary required ratio.

Table 28. List of local fodder sources used for chemical composition and in vitro digestibility

studies

Grass species

Non-grass species

Fodder trees

L. Panicum sp. I, Mimosa pudica L. Artecarpus hererophvlius
2. bnperata cylinderica 2. A. Spinusus 2. Envthrinaindica
3. Digitaria sp. 3, Enhydra fluctuans 3. Fieus hispida
4. Commelinag benghalensis 4 Alreranthera sessiliy 4. Leucaend lencocephala
5. Paspalion notatum 3. Acalyphaindica 5. Gmelina urborea
6. Cynredon daindon 6. Ovaliy Corniculaia 6. Albizzia lebbeck
1. Elewsine midica 7. Leueas aspera 1. Bambusa sp.
8. Dactyloctinium aegyptinm & Phyalis minimo B Glivicidia sy,
9. Setaria glavca 9. Phyllunthus niruri 9. Grewia ip,
10, Echinochloa colontim 10, Centella asiatica 10, Moringa oleifera
L. Leptochioa filiformis L1 Portuluca oleracea 11 Acaciaanriculiformis
12. Cyperus sp. 12, Mikania sceandens 2. Zigyphus sp.
13, Sachharum munja L3, Chenopodium album 13. Morus sp.
14, Boerrahavia duffusa b4, Ficus religiosa
15, Amaranthues viridis
L6, Euphorbia hirta
1T, Gyandropsis sp.
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Table 29. Chemical Compostion (on DM basis)
and in vitro digestibality of different fodders

found in Tripura

Proximate Composition
Parameter Grasses

(n=13)

DM

LI AR

OM
(8360 - U3.58)

({524 - 16,12}

EE

(U&7 = 1T
GF 28,56

(15:62 - 34.65)
NIFE 4916

14083 « 54.43)
TOTAL ASH I 1,50

(A2 - 16,34

Non-grasses
(n=17)

Iy, 34

(5,71 - 25.00)
8589

(R192 - w42y
15.08

912~ 18.47)
227

(129 - 3.68)
1740

17.57 -25.12)
560,60

(3860 - 55535
|44}

358 - 18.08)

As per Van Soest method of libre analysis

55,17

(44,86 - 63,78
4413

(3622 -

Cell contents .39

(1E.56 - 40.78)
NDF T0.61

(342281 .44
ADIF 33,98

(20.29 -42.3%)
Hemicellulose 36,63

(28:.2] - 42.84)
Eellulose 27.33

{13215 -38.74)
Lagnin 4.34

(2,60 - 6.06)
Stlica 228

(16 - 5.53)

I vitra digestibility (Per eent)

IVDMD 45.24

(35,62 - 53.61)
IVOMD 48,15

3793 - 36.62)

(17.54
6.1
(671~ 2441}
16.82

{7.93- 3992

T - 12967
(32 8.14)
4643
(38.2%:- 53.56)
49,64

(41.38:-:59.12)

Fizores i parenthgses idicute (e range.

ANIMAL SCIENCES

MEGHALAYA

PIG

Fodder Trees
in=14)

353

(2350 - 45,99)
8093

(T7.68 - D38T)
16,015

D44~ 2330
2.93

1173 =41.60)
I5.82

(10005 - 29.41)
523

(42,28 - 58:12)
L7

16,13 - 22.32)
S2.80

(29.92 - 63.84)
47.20

(3320 - 70.08)
26.76

(18,86 - 38.69)
244

(1281 - 35.00)
15.43

(9.32 - 26.44)
.74

(328 - 34.23)
1.51

(003 - 613

47.38
(36,95 -63.18)
50.10
(3923 - 63.64)

Genetic improvement of selected indigenous
pig crossing with Hampshire

Anubrata Das, S. Naskar, G. Kadirvel and S.K. Das

In continuation with last years progress in 50
% exotic inherited (Local x Hampshire) the

productive and reproductive performance of 75%
exotic inherited pigs is presented in Table 30, (Fig.
29). The litter size at birth was 8.10+0.28 and litter
Size at weaning was 6.44+0.29 and individual weight
atweaning was 7.49£0.39 and age at first farrowing
was 250.35+72.32 days, which was a little higher
than 50% inherited animals. However, there was
significant difference between the characters.

Fig 29, Upgraded pig breed with 75% exotic
inheritance

Table 30. Production and reproduction
performance of different crossbred pig

Parameters Different crosshred
T5% R7.5%
Litter size at birth
Mule 4.40 = 0.25 2,56+ 0.59
Female JI8 =023 340 £ 0.70
I'otal 8.10 = 0.28 6.4 = 1.04
Litter weight at birth (kg) 807 = (132 683+ 1.9
Litter size at weaning
Male 338 £ 0,22 1,90+ {341
Female 3.06 £ 0.23 2.6() = )48
Total 644 £ 0,20 450 = 0,78

Litter weight at weaning 4495 =201 31.60 =557
0.99 % 0.02
749 + (139
250.35472,32

1.20 = 0.07

Individual weight at birth (kg) +
7.00 = 0.22

Individual weight at weaning (kg)
Age at first [arrowing (Days)

Improvement of local pig

Anubrata Das, S. Naskar and G. Khargharia

Under the NATP project a survey on local pig
of Meghalaya was undertaken to find out the pig
production system and also to find various
constraints of pig production faced by the farmers
in the state. The survey was conducted mainly in

200F-20432
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the districts of East Khasi Hills, West Khasi Hills,
Jaintia Hills and Ri Bhoi district. The constraints of
pig production were evaluated. In the next phase
of the project, to maximize the production potential
of the local pig ol Meghalaya through selective
breeding, a total of 30 number (20 females and 10
male) animals were procured from various villages
of the state. The animals were kept under the same
managemental condition in the mstitute farm. The
breeding of the procured animals was started to
find out various productive and reproductive
performances of the local pigs and the data
generated were recorded were kepl accordingly.
Details are presented in Table 31 & 32.

Table 31. Productive and reproductive
performance of Khasi local pig of Meghalaya

Parameters Mean = SE
I, Litter Siz¢ al Birth 7.33 =065
Male 350 £ 0:51
Female 383 £ 048
2. Lilter wt at birth (keg) 459 2+ .46
Male 2,92 * 031
Femuale 238 2029
3. Litter size -l weaning 358 = 0,34
Male [50 + 1125
Female 208+ 028
4. Liter wt al weaning (kg) 13,34 = 1.74
Male 5.54 = (094
lemale TR0 = 147
3. Individual wt. At birth (kg) 0,63 £ 0.01
fo Individual wi. At weaning (kg 373 £0.26

Table 32. Various linear body measurements
of Khasi local pigs of Meghalaya (inch)

Age Height Body Neck Heart Belly
length girth  girth circumference

Lday 3.82 7.00 3.69 6.89 7.38

= (s =059 £0.52 £055 =146
28 day T.87 11.16  9.39 11.33 1280

+ 098 =+ 126 =170 £192 =216
56 day  9.88 13.92  11.25 [352° 1623

+ 1.54 + |54 +2.16 =202 = 240
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Integrated piggery development for Eastern
and North Eastern region (NATP)

Anubrata Das, 8. Naskar, G, Kadirvel and S.K. Baishya

According to the technical programme for the
year 2001-02, out of 80 farmers from 10 villages, 8
from each village and 10 societies/ breeder, 64
[armers from 8 villages and 7 societies were
selected from 4 different district of Meghalaya. In
each farm family. 3 piglets (lmale and 2 female)
and in each society 8 piglets ( 2 males and 6 females)
were given along with 50% balanced concentrated
ration. Institute looked after health care measures.
Detailed growth parameters were recorded. The
production and reproduction performance of these
distributed animals are presented in Table 33 and
34 (Fig.30).

Fig 30. Upgraded sow with piglets at farmer’s field

Table 33. Production performance under
village level

Name of  Initial body Average in hody weight at
the Village weight (kg) different ages
~at 3 months
Smonths 6months 7months

Urnisaw 12.25 17.491 2515 2728
Muwkriah 13.89 20.75 2948 37.23
Nangumlong 15.29 1894 2379 34.06
Pyllun 1000 18.45 2481
Sorreidblet 11.62 17.65  25.82
Kyidem 11.00 15.84 24000
N-&ng-i;ffﬂ_ln 12.64 16.33 258t
Pomlum 9.30 17.50 27065

tunbdl Bapos J001-2082



Table 34. Reproduction performance of pig
under village condition

Reproductive parameters Range Average
Age at [rst hear (months) T= 16 11,19
Age al firsl Turrpwing (months) =24 15.76
Litter size at birth 4-9 6.52
Litter weight al birth (ke) 3:3,6.7 5.67
Individual weight ar birthikg) (.87
Litter size a1 woaning 2—-0 .00
Litter weight at weaming (kg) 12 = 365 37.50
Individual weight at weaning (kg) - 6.88

Studies on preservation of boar semen in
relation to artificial insemination

S. Naskar, G. Kadirvel, Anubrata Das and Dilruba Hasin

Collection of boar semen through gloved hand
technique was standardized. Semen was collected
in a sterile plastic bottle and the gel fraction was
strained by Buchner funnel with gauge. Immediately
after collection, physical and morphological
characteristics were evaluated by standard methods
(Fig.31).

A total of 25 semen ejaculates were collected
from seven young Hampshire boars with the
presence of estrous sow. Average volume of semen
was 102.66=19.44 ml with thin milky in colour. The
pH ranged from 7.24 to 7.84 with average of
7.3520.19. Average motility percentage of these
ejaculates was 79.06+3.94. Average percentage of
live and abnormal sperm was 86.38+4.64 and
242943 83 respectively.

Fig 31. Semen collection through artificial
insemination
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The semen with more than 80% motility was
diluted in BTS (Beltsville Thawing Solution) at the
ratio. of 1:3 and preserved at 17 °C — 18°C and
evaluated at O hrs, 24 hrs, 48 hrs, 72 hrs and 96 hrs
after preservation on the basis of sperm motility,
percentage of live sperm and abnormal spermitozoa.
Results indicated that with the lapse of time. the
motility percentage of spermatozoa decreased and
abnormality percentage increased. However it was
observed that, motility was more than 60 per cent
up to 72 hrs, which can be used for Artificial
Insemination. Moreover, a total ten sows were
inseminated with the diluted semen and the
Conception Rate (CR) in first insemination in Non-
Return (NR) basis was70 %.

Development of DNA based diagnostic for
important livestock and poultry diseases
(NATP-CGP)

B.R. Shome, Rajeswari, Shome, H. Rahman,
Ashok Kumar, H.V. Murugkar and 1. Shakuntala.

Piglet diarrohea

E. coli and Salmonella sp. were found to be
the major organisms responsible for the piglet
diarrhea. Citrobacter fruendii. Proteus vulgaris.
Pseudomonas  fluoreseence, Enterobacter
acrogenes. Clostridium butvricum, Cl. rectum, Cl.
perfringens and Cl. Paraperfringens, etc. were
the other organisms identified.
Colibacillosis

Out of 73 fecal samples from diarrhoeal cases,
56 yielded E. coli as pure or mixed infections.
Serotyping of E. coli showed high antigenic
heterogeneity. A total of 25 different *O° groups ol
E. coli were recovered. The predominant
serogroups were 06, 08, 09, 026, 063, 089, 0101,
0107, 0131 and 0149, Most of the E. coli isolates
were found to be enteropathogenic/ enterotoxigenic
when tested in-vive. In-vitro antibiotic sensitivity
test revealed 100% sensitivity to norfloxacin and
chloramphenicol followed by 88% sensitivity (o
gentamicin and enrolloxacin, whereas 100%
resistance was observed aguinst tetracycline
Salmonellosis

Seventy-three fecal samples from piglets
suffering from diarrhoea were enriched in
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tetrathionate broth and cultivatéd on Brilliant green
agar. The colonies were purified on MacConkey
agar, characterized biochemically and further
confirmed using polyvalent Salmonella *O°
antisera, A total of 21 isolates of Salimonella
recovered were serotyped as Salmonella
Typhimurium (4. 5:i:1,2). Experimental inoculation
of isolates proved (o be fatal to the mice. In-vitro
antibiotics sensitivity test revealed 100 % sensitivity
to chloramphenicol, 81% sensitivity 1o gentamicin
and norfloxacin and 100% resistance lo-amoxycillin
and tetracyeline.
Streptococeus suis infection in piglets

During postmortem examination of piglets
showing pneumonic changes in lungs, the samples
were collected and cultured on blood agar. On the
basis of cultural, morphological and biochemical
characteristics, the isolates were identified as
Streptococeus suts. The organism was found highly
virulent in guinéa pig and mice. The infection caused
by Streptococcus suis are not usually recorded.
However, its involvement in various infections of
pigs especially in pneumonic cases should be given

right diagnostic emphasis for effective control of

the disease.
Atrophic Rhinitis

Investigation of swine suffering from
respiratory discases at the state piggery unit,

Nongstoin, Meghalaya revedled oceurrence of

atrophie rhinitis amongst the animals, A total of 23
nasal swabs collected were processed for isolation
and identification of causative organisms.
Borderella, _'f)mnch:'.\"c»prfc-t's was found to be

responsible for the disease. Further detailed analysis

revealed that all the 11 B. bronchiseptica were
non-haemagglutinating with the RBCs from cattle.
goal. pig and duck. The isolates produced amylase
enzyme in-vitro,

Characterization haracterization of virulence
factors/toxins
Bordetella bronchiseptica

Six isolates of B. bronchiseptica recovered
from pigs were analyzed for virulence factors. None
of the isolates showed DNase or proteinase activity
but 4 out of 7 (57.12%) isolates showed amylase
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activity, of which iselates No. PBBR-()7 and PRBB-
09 showed maximum activity. Sugar lermentation
test showed varied results, While three s0ldtes
namely, PBB-01, PBB-04 and PBB-0Y were
maltose fermenting, only PBB-07 could ferment
xylose. None of the isolateés eould Terment
Galactose. sorbitol. mannose, sucrose or trehalose.
The isolates were found non hemolytic when tested
on agar plates incorporated with 3% calf. rabbit.
goal, sheep and chicken blood.

The hemagglutinating property of the
bronchiseptica solates revealed that fresh culture
of the isolates, including bacteria in the initial log
phase of growth, failed to give any hemagglutination
response. Further, the hemagglutinating reaction of
the 1solates under study gave a positive response
only with rabbit RBCs and fuiled 10 elucidate any
response with RBCs of other animal species studied
viz. cattle, goat, duck and pig. The only plausible
explanation to this could be due to certain antigenic
variations resulting out of repeated cultures of the
old isolates on different media.

Plasmid distribution pattern amongst the
Bordetella isolates

The plasmid numbers in six isolates of B.
bronchiseptica ranged from 1 —4 of 3.5 kb 10 28.7
kb sizes, three isolates were having multiple plasmids
(3—4 numbers) (Fig.32). The only common plasmid
was of 22.1 kb —24.1 kb size. Clustering of plasmid
profiles using Pearson product at 4 % autofit (AAB
software, USA) taking isolate No. PBB 3 as
reference showed that, four out of six isolates were
having more than 92% similarity, whereas, the
overall similarity was 51.8% among all the isolates.

Fig 32. plasmid profile
of B. bronchiseptica
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Dendogram generated by Un-weighted Pair
Group Method using Arithmetic averages
(UPGMA) with simple band match at 3.20%
tolerance generated 4.¢lusters with similarity from
46.67-100% (Fig 33); whereas UPGMA clustering
using Pearson product at 4.00% autofit generated
5 clusters with similarity ranging from 55.95-
95.06%. UPGMA clustering using Euclidean
Distance at 4.00% autofit also generated 5 clusters
having scales ranging from 112.72 to 391.08. The
clustering analysis of UPGMA using both: hand
match and amount at 3.20% (olerance also
generated 5 clusters ranging from 41,21-75.58%.

Pmu;iﬁ-;.; e e e
iy 17 28 :

Fig 33. Dendogram of B. bronchiseplica

Identification of polypeptide profiles
Bordetella bronchiseptica

A total of 23 -27 major polypeptides bands were
detected 1n the molecular weight range of 13.4 -
114.0 kDa in whole cell extract of B.
bronchiseptica isolates (Fig 34). The two isolates
namely, BB-04 and BB-09 were citrite negative
strains and showed major differences in the
polypeptides in the molecular weight range of 35-
A8 kDa and 55-62 kDa with other 1solates. Isolate
BB-07 presented a unique band in the molecular
weight range of 35.2 + (.5 kDa absent in other
isolates.

Identification of major immunogens
Bordetella bronchiseptica

The hyper immune serum was raised in rabbits
against whole cell preparation from B.
bronchiseptica field isolates No. PBB-09.
Polypeptides separated by SDS-PAGE were blotted
on to the polyvinylidene difluoride (PVDF) and
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processed further using raised hyper immune serum
and dnti-rabbit lgG-Horseradish peroxidase
conjugate. All the immunogenic protein bands
separated were in the range of 20 to 100 kDa. Few
immunogenic bands were also visible in the
molecular weight aboyve 100 kDa.

kDa

97.0
66.0

45.0
30:0
20.1

14.4

Fig 34. A whole cell polypeptide profile of B.
bronchiseptica

Escherichia coli

Analysis of plasmid profile of 45 E. coli isolates
revealed 35 different patterns of multiple plasmids
with a common one in the range of 23.1 kb - 26.4
kb. Moreover, the eight enterotoxigenic/
enteropathogenic isolates showed plasmid similarity
ranging [rom 64.75% to 91.53% in the dendogram
of overlaid graph based on plasmid protile similarity
with Pearson product (AAB soltware, USA Y at 4%
autofit. The common plasmid was predominant in
all the eight strains with an amount ranging from
23% o T2%.

Bacteriological quality of pork sold in
Meghalaya

Ashok Kumar, H.V. Murugkar and H. Rahman

To assess the quality of pork sold for human
consumption in and around Shillong, a totul of 38
pork samples were processed for total viable count
(TVC), differential viable count for faecal coliformis.
faccal strepotococci. Staphylococeus aureus and
isolation of specific pathogens like Salmonella,
Campylobacier sp. and Listeria monocytogenes.

The pork samples from Laitumkhrah had the
highest TVC mdicating the lower microbiological
quality of pork. As regards the differential counts,
lowest faecal coliform and S. aurens counts were
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observed from Barabuzar. The differential counts
for all the major groups of indicator organisms, viz..
fagcal coliforms, S. aureis and faccal steptocoeei
were highest in case of the samples from
Laitumkhrah, No Sabmonella, Campylobacter sp.
or Listeria monacytogenes could be isolated from
thesge samples. The .\?L__Ll‘iil[ft-'mﬁ in bacteriolngical
guality observed from the samples collected from
various locations could be due to the health staws
of animal slaughtered or the sanitary and hygienic
quality of slaughtering followed at different
localities, However, all the samples were within the
acceptable levels of bacterial counts as per Bureau
of Indian Standards (BIS).

Characterization of virulence Factors/toxins of
Salmonella

LY. Murugkar, H. Rahman and Ashok Kimar

Production, purification and characterization of

Salmonella enterotoxin (Stir)

Salmonella enterotoxin (Stn) has been found
Loy be one of the magor virulenee factars involved in
the pathogenicity of the organism. Production and
purification of Stn was achieved by production of
toxin in brain heart infusion broth and subsequent
purilicatipn by fractional ammonium sulphate
precipitation, dialysis and gel filtration
chromatography. The molecular weight »f the Stn
was found to be approximately 60 kDa in SDS-
PAGE. Detection of Stn was carried out with the
help of rabbir ligdted iledl loop assay (RLIL) as a
bialogical method and biken test. staphylococeal
coagglutination test and dat-ELISA
immunological tests. A comparative evaluation of
the various Sth detection methods indicates greater
usefulness of the immunologicul tests yis o vis
RLIL. Amongst the three immunological assays,
viz. biken test, CoA test and dot-ELTISA. the latter
was found to be the most suitable in terms of its
accuracy, simplieity and rapidity.

as

Detection of virulence genes of Salmonella
Detection of Salmonella enterotoxin (sin) gene

by Palymerse Chain Reaction (PCR) was carried

oul in 95 Salmonella isolated from poultry. pigs,

cattle ard humans. In the PCR assay, s gene was
found w be present in all the 93 isolates thit were
detected by the presence of a 617 bp product in the
shi gene segment, Considering ils cent percent
detection level. this method has a potential 1o be
used as a diagnostic tool tur rapid detection of
Salmonella Irom held samples.

Weather Based Animal Disease Forecasts
(NATP-MNI)

Monitoring, surveillance and forecasting of
livestock diseases

H. Rahman, B.R. Shome, Ashok Kumar,

Rajeswari Shome, H.V. Murugkar and 1. Shakuntala.

Duta collection  Irom Meteorologicul
department: Meteorological data with respect to
Meghuluya wis collected fortwo locativns nimely
Shillong and Cherapunj from the Regional
Meteorological Centre, Borjhar, Guwahati as per
the requisite proforma supplied by the lead centre.
All the data regarding available parameters for
Shillong for seven vears were collected on the month
wise basis. Monthly average of the requisite
parameters was caleulated and wherever required
the requisite classification as per the intensity of
individual parameters wasalso computed.

Animal Health Information System through
Maonitoring and Surveillance (AHIS_DMS) -
NATP DMS

H. Rahunan, B.R. Shome, Ashok Kuinar,
Rajesyari Shome, HL.Y. Murugkar and 1. Shakuntala.

Serum samples from various species have been
collected as per the priority of the region and taking
into account the mandate of the project defined by
PD_ADMAS. Alter approaching all the State
Directorates in the region, suceess could be
achieved in case of Mizoram. Meghalaya and
Tripura only. Serum colleetions from variops species
have been started and the same is preserved for
[urtheranalysis. ELISA and dot-ELISA have been
standardized.
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CU PD_ADMAS {Co]lal:u-n'aling Unit-Project
Directorate on Animal Disease Monitoring and
Surveillance

H. Rahman, B.R. Shomie, Ashok Kumar,
Rajeswari Shome, ILV. Muragkar and 1. Shakuntala,

Serum collections from various species have
heen sturted and the same is preserved for further
analysis. ELISA and dot-ELISA huave been
standardized. The following diseases were studied:
Screening for pig diseases

Regular screening and post-mortem
cxaminanon are carmed out i the Institute Pig Farm
and nearby villuges. Faecal samples from piglets
suffering from diarrheea were screened for
bacterial pathogens in various organized and
unoreanized farms. S. Tvphimuriun 4,5,12:1:1.2, 8.
Enteritidis 9.12:a.m. S. Bareilly 6.7:y:1.5 and S.
Paratyphi B 4,5,12:b:1,2 serotypes were confirmed
by the National Salmonella and Eschericlia
Centre, Kasaull. Different serotypes of
Escherichic coli were also isolated. of which 06,
065, 08, 09, 0107 and O101 were predominant,
Sumples were also positive for different
Clostridium sp. and they were identif-ed as CL
buryricum, CIL. rectum, Cl. perfringens and CL
paraperfringens based on their morphological,
cultural and biochemical characteristics.
Sereening for cattle diseases

Serum samples from cattle in Government
Cattle Furm, Upper Shillong, Meghalaya, and Dairy
Linit of the Institute was screened for the presence
ol antibodies against brucellosis with the help of
STAT (Standard Tube Agglutination Test) and RBPT
(Rose Bengal Plate Test). All the samples were
found to be negative tor Brucella antibodies.
Screening for goat diseases

Respiratory affections amongst goats in
Government Goat Farni, Nongshillong, Meghalaya
was investigated in the month of May-June 2001,
Serum samples were also collected. Sraphyloccus
sp.. Klebsiella sp., Shigella sp. and Flavobacteria
sp. were isolated from the nasal swabs of affected
animals.

Screening for rabbit diseases

Regular sc¢reening and post-mortem

examination are carried out in the Institute Rabbit

Farm and nearby villages, Animals in the
Government Rabbit Farm. Upper Shillong.
Meghalaya. were also screened for respiratory
hacterial pathogens following reports ol respiratory
distress. Bordetella bronchiseptica. Pasteurella
multocida, Staphvlococeus aurens and
Streptococeus sp. were associated as the important
respiratory pathogens. The necropsy findings
revealed that highest mortality was due to
pneumonid. followed by trauma, nephritis and
peritonitis,

Serum samples were also collected for
seroscreening of important rabbit diseases.

Prevalence of larval cestode of zoonotic
importance in the livestock

C. Rajkhowa and 8. Bandyopadhyay

The prevalence of Cysticercus cellulosae was
investigated in 185 pigs slaughtered in different
locations of Shillong and 7.02 per cent were found
to be positive. Cysts were commonly observed in
the thigh muscles, under neck and tongue of the
animals (Table 35).

Table 35. Prevalence of Cysticercus cellulosae
in pigs slaughtered at Shillong

Period Total number Total number

of animals of animals

éxamined found posilive
DOetober w March 45 3 {067T%)
Murch to May () 4 1330
June (v Seplember 110y 6 (15.45%)

Epidemiological studies on pig and cattle
parasites

C. Rajkhowa, S. Bandyopadhyay and P. Devi

Faccal samples of 303 cattle and 253 pigs were
collected from various places of Meghalaya. Out
of these, 48 (13.84% ) and 111 (43.87%) were lound
to be positive for various parasites from cattle and
pig, respectively. Percent of positive animals are
more in pig. This might be due to poor hygienic
environmentin pig farms as compare to cattle farm.

Percent of positive animals in cattle are more
mn Kyrdemkulai (18.947%) and Jowai (17.241%)
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than the Upper Shillong (12.40%). This might be
due to location of Upper Shillong farm at a higher
elevation than the other two farms. It might also be
due to better care in maintainance of hygiene in
Upper Shillong farm.

Parasitic infection in pig from Jowai farm
(58.77%) is higher than the farm located in
Kyrdemkulai (31.65%). This is due to the better
managemental practices obsserved in Kyrdemkulai
Farm.

Separation and purification of antigens
C. Rajkhowa, §. Bandyopadhyay and P. Devi

The parasites (both Haemonchus sp. and
Oesophagostomum sp.) were trichurated
separately and the materials were treated with 60%
ammonium sulphate. The materials were then
centrifuged and the precipated materrials were
collected. The precipitated materials were digsolved
using 0.5 M PBS (pH 8.0, 7.5 and 4.0).

The supernatant material of 60% ammonium

sulphate precipitation were further treated with 80%

ammonium sulphate. The precipitated material were
again dissolved using 0.5 M PBS (pH 7.5, 6.0 and
4.0).

Both 60% and 80% amonium sulphate
precipitation, higer molecular weight protein was
separated when the pH was neutral or alkaline in
nature (marked as red arrow). But lower molecular
weight protein was separated when the pH was
acidic in nature ( marked as yellow arrow)

From the SDS PAGE of Hemaonchus sp.
antigen, it was clear that there was a definite role
of pH for separation of difféerent molecular weight
protein in SDS PAGE. The antigens of
Oesophagostomum sp. was divided in two groups.

4. 80% ammonium sulphate precipitation (pH

7.5, Neutral)
b. 60% ammonium sulphate precipitation (pH
8.0, Alkaline)

80% amonium sulpahte precipitaion (pH 7.5)
showed comparatively better separation of protein
than those of 60% ammonium sulphate precipitation
(pH 8.0). As we have not done the SDS-PAGE in
other pH gradient, it was not possible to Interpret

the role of pH for separation of different molecular
weight in case of Oseophagostomum sp.

Chromatographic separation of membrane
associated antigens of Fasciolopsis buski
collected from slaughtered animal

C. Rajkhowa, S. Bandyopadhyay and P. Devi

The parasites were triturated in pestle morter
using Milli Q water. The malerials were then
centrifuged at 10,000 rpm for 20 minutes. The
sediment material was then treated with 0.3 %
Sodium Deoxycholate and incubated for one hour
at 37"C. The materials were again centrifuged at
10,000 rpm for 20 minutes. The supernatant was
collected and dialysed in dialysis sac (Snake. Pierce,
USA), against Milli Q water for 24 hours at 4'C.
The membrane associated proteins were
fractionated in Sepahdex G 100 column in FPLC
system (Pharmacia Biotech). The flow rate Was
adjusted t0 0.5 ml/minute. The fractionated protéins
Obtained from Sephadex G 100 column were further
fractionated using Resource Q ¢oluimn. The flow
rate was adjusted to 1 ml/minute.

The membrane associated antigen wis first
fractionated using Sephadex ‘G 100 column. The
result showed 3 protein fractions of different
molecular weight, Using anion exchange column
{Resource Q) did Further fractionation of these 3
proteins, The result showed the presence of one
protemn each in peak 1. 2 but 3 protein fractions in
peak 3.

The total protein present in the membrane of
the parasite initially fractionated in 3 different
proteins according to their molecular weight. The
proteins, which are of similar molecular weight, can
not be separated with this technique. For further
separation of these proteins fractions iselated in
Sephadex G 100 column. Peak 1 and 2 separated
m sephadex G 100 column showed only one protein
after passing through lon exchange column
(Resource Q). These findings confirmed the
presence of only one protein each in these 2 peaks,
but the 3% peak of Sephadex G 100 ¢olumn showed
total 3 protein fractions after passing through lon
exchange column (Resource Q). These fi ndings
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clearly eonfirm the pregence of 3 proteins of similar
molecular weight but different in ionic strength in
the 3" peak.

Pig nutrition and feeding

B.PS. Yadav, S. Doley and J..). Gupta

Growth performance of pigs on various rations
formulated without maize grain

Experiment was conducted on crossbred
(Humpshire x local) growing piglets to evaluate
growth performance on various rations formulated
without maize grain. Twelve piglets were randomly
divided into four groups and allotted experimental
ratons during growth trial of 70 days duration. The
control group (T ) was olTered concentrate mixture
containing crust maize grain; where as experimental
groups were offered rations formulated without
matze grain, Treatment groups were offered rations
formulated with rice polish and wheat bran (T
wheal bran and banana stem (T.) and wheat bran

and sweet potato (T,) and all rations were made

isonitrogenous. The average growth (g/d) of piglets
were observed 171.33; 176.33 and 186.33 in
treatments T, T, and T, respectively in comparison
to 277.00 g/d of control group (T,). The study
indicated that rations formulated without maize grain
did not supply sufficient energy and protein needs
of growing piglets.

MIZORAM

Integrated piggery development (NATP)
N.5. Azad Thakur, A K, Saikia and P. Goswami

As per the technical programme, 9 beneficiaries
including a breeder farmer from edch village and 4
villages each form Kolasib and Aizawl districts,
respectively were selected, The piglets were
distributed to 36 and 5 nos. of beneficiuries of
Kolasib and Aizawl districts, respectively. Out of
these 41 beneficiaries, 37 were of poor category
and 4 nos. of breeder farmers. The initial body
weight was recorded followed by monthly growth

rate up to one year of age, It was observed that the
daily gain in body weight of the distributed pigs is in
the range of 150 to 300 g with an average of 160 ¢/
day per pig during the first 6 months of age and
about 200 g in the second 6 months of the year.
The concentrate feed was also distributed to the
beneliciaries at the rate of 64.77 feed per pig. Along
with the feed supplement. medicines were also
provided to the farmers whenever needed.

Some female pigs were observed to come to
their first heat after attaining an average age of 11
to 13 months. Some of the females were found to
be conceived and attained a gestation period of | to
2 months, while the others had given birth of 7-8
litters per pig. The litter weight at birth was recorded
to be 5.60 kg with an average body weight of 800 g
per piglet. At the initial stage of their growth, most
of the piglets suffered from skin infestations, liver
dysfunction, urinary tract and respiratory infections.
Different species of parasites recorded in pigs under
the study were Strongyloides sp.. Ascaris sp..
Oesofagostomun sp., Trichuris sp., and Coccidia

Sp.

NAGALAND

Improvement of local pig (NATP) survey
report on Naga Local Pig (NATP)

P.P. Rohilla and H. Choudhury

Sample survey has been conducted in various
districts of Nagaland to study the existing pig
production system and constraints at farmers level,
It has been observed that Naga Local pig with short
and erected ears long snout, pot bellied and small
size pigs are purely indigenous animals with native
tract lying around 93.95"5E longitude and 25.27°N
latitude. Various local communities of farmers are
rearing these pigs mostly in free-range system with
supplemented feeds and fodders available with
them. Generally small size herds are maintained by
the farmers at close proximity to their houses using
open and kutcha housing as night enclosure.
Veterinary aids presently available in field condition
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are not sufficient to support the animal to resist
themselyes from diarrhoea, gastro-intestinal
parasitism, swine fever and FMD. Detailed study
of various parameters during survey has given useful
information on body measurements, produetive and
reproductive performances along with carcass
characteristics of the animals, Mortality trend intield
condition showed prenatal mortality around 10%
including abortion (8% ) and stillbirth (15%): pre-
weaning mortality 20% and annual adult mortality
5% Though pig population in Nagaland is highest
among all NEH states, the presentsurvey on Nuga
Local pigs clearly reflected geneti¢ degradation to
these small size pigs with pooer productive and
reproductive performances and lack ot proper
feeding, management and health care practices
which can be improved further by seientific
intervention.

Improvement of Naga Local Pig

D.T. Pal, H. Choudhury and H.D. Karmakar

Research has also been conducied on Naga
Local pig at Research Farm of the Institute for
improvement of production system to maximize
production peramimal. Required germplasm ol pigs
have been collected from different areas of the
state. The animals are maintained under uniform
conditions of housing, feeding and health care in an
intensive system of management. The animals have
performed well up to the next generation for various
economic traits in organized farm. Reproductive
performance “of the dnimals has shown some
improverment in farm condition with higher litter size,
litter weight at birth and weaning, and reduced
gestation period as compared to the field (Table 36).
Growth performance of the first generation piglets

have also been recorded along with body surface

measurements up fo adulthood. Various causes of
mortality in these animals include preméatare birth
(10.68%). crushing (16.50%), winter stress (16.5%)
and E. coli infection (25.24% ). along with noticeable
in availability of milk (9.7 1%), cannibalism (9.71%),
tympanitis (0.97%) and other causes (7.77%). The
present observations havé shown better
performances of Naga Local pigs in farm collection

84

with further scope of genetic improvement as well
as improvement through belter nutrition,
rmanagenient and health care.

Table 36. Some reproductive traits of
indigenous pigs of Nagaland under farm
condition

Parameters Nos. of  Mean + Si
vhserva-
tions
Litter size at hirth (LSB)- nos. 31 6. 3240.49
Litter weigh at hirth (LWH)-kg 21 356038
Litier size ul weaning (LSW)-nos 16 388067
Litter weight at weaning (EWW)-ke 16 1T 05314
Gestation petiod (GP)-days A L2 830.68

TRIPURA

Adaptive trial on cross-bred pigs

Chander Datt, 8.K. Ghesh and M. Niranjan

Production performance of the crossbred pigs
(Hampshire x Local) introduced at this centre in
March, 2000 was further evaluated. The pigs were
fed on standard diets according to their
requirements. The production traits of the pigs have
been shown in Table 37. During the year under
report, 8 farrowings were obtained. The piglets
were given iron (Imferon) injections intramuscularly
at the age of 3. 7 and 14 days in order o prevent
piglet anaemia. The mortality rate upto wearing
stage wiis about 15%. In general, the pigs weighed
about 55-60 kg at 8-8.5 monthy of age. Butox
(deltamethrin) at a concentration of 2 ml/litre was
used control tick infestation during March-April and

July-September. Vaccination wag done against

swine lever after 3 months of age. For prevention
of endoparasitic infestation, regular deworming
schedule was followed. No other major disease wias
observed. The local farmers were provided with
the facility of natural sérvice from the institule boars
so as o improve the desi stock.
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Table 37. Average performance of crossbred
pigs (Hampshire x Local) under Tripura
climate

SI. Character Average
No value
L. Age w first service (days) 247
2. Age at first farrowing (diys) 6l
3. Gestution penad {(days) 114
4. Litter size al hirth (No's) T.00
3. Luter size al weanimg (No's) 5.80
6. Litter weight at birth (kg) 8.035
7. Liner weighl at weaning (kg) 68.56
8. Sex ratio at birth (M - F) 55 .45
Y. Sex ratio al weaning (M : I) 56 : 44
[0 Individual weight {kg) at week O(birth)

M: 1.14

E; 1.21
L1 Individual weight (kg)at week 8 (weaning)

M- 1100

£ 12,00
L2, Individual weight (kg) al week 12

M: 19,00

g 21,87
130 Individual weight (kg) at week 16

M: 32.25

F 34,53
14, Individual weight (kg) at week 20

M 40.52

E: 38.83
5. Individual weight (kg) ar week 24

M: bil.28

F: 44 80
6. Dressing percentage 72.00

RABBIT

MEGHALAYA

Studies on general and specific combining
ability of rabbit.

Anubrata Das, S. K. Das, 8. Naskar and G. Kadirvel

In continuation of previous year programme
analysis of data showed that out of three pure bred
rabbits viz. New Zealand White (NZW), Soviet
Chinchilla (SC) and Local (LC)—NZW encells the
other two breeds in all the productive and
reproductive performance except in the live weight
at 180 days.

Effect of early weaning on the growth , feed
efficiency and carcass characteristics of broiler
rabbit under two feeding regime

Anubrata Das

Growth rate of 30 nos. each of NZW and SC
was assessed in different concentrates feeding and
concentrate feeding plus green feeding in different
weaning regime i.e., 4" week, 5" week and 6"
week. Al 12 week of age, the body weight of NZW
breed under group i ,ii and ii1 were 1095.00 and
990.00,1244.00 and 1195.00 and 1425.00 and
1394.00 g, respectively in different feeding regime.
The body weight of group iii was significantly
(p<0.01) higher than group i & ii in NZW and in
SC breed the 30 day weight of group iii was
significantly (p<0.05) different from group i. In all
the three weaning groups of both the breeds, there
were no significant difference in body weight due
to breed and varied feeding treatments. In general
rabbits fed on concentrate feed attained higher body
weight than those fed on concentrate plus green in
both the breeds (Tables 38-39),

Bacterial pathogens from upper respiratory
tract of rabbits

Ashok Kumar, Rajeswari Shome, H.V. Murugkar, B.R.
Shome and H. Rahman

Among the various causes of rabbit mortality,
diseases involving respiratory system have been
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The performance of different cross bred were
compared and the Table 40 depicts that SC X NZW
(SN) performed best in litter size at birth, litter
weight at birth and weaning, litter weight at 90 days
and average post weaning daily weight gain where
as NZW X SC (NS) showed better results in litter
size at weaning, individual litter weight at weaning
and litter weight at 60 days.

The carcass trait of different group of rabbit ,
i.e..SC,NZW, local and pulled cross bred presented
in table 3 shows that the dressing percentage was
highest in NZW (53.47%) however, there was no
significant difference with SC (53.37%) and in
crossbred animals. The over all dressing percentage
was 32.84+1.22.



Table 38. Performance of pure breed rabbit

Parameters

Litter size at birth

{25}
420.40

Litier wi. at bieth(g)
S £19.15%
e 125)
Individual liter wi. at birth{g). 6315
e e e
(Z3)

Litier size at weaning 5042

Litter wiai weanin i
Ii'lf-ii"r'_3i:_du al litter ."-'V.l.__':lt'
weaning(g) ¢
Live wt. at 90 days(g)

o Live wioat 120 days (g)

Live wi. *at 1 RO Jay.sz {g)

AV, Daily gain in post weaning 2
Period (g/d) o ) :

reported to be one of the major causes. A total of
171 nasal swabs were collected from adult rabbits
comprising 117 healthy and 54 with respiratory
distress manifested by coughing, sneczing and
dyspnoea with nasal and ecular discharges. The
samples were screened for presence of  bacterial
pathogens. Diseased rabbits were found to harbour
both Sraphylococeus aurens and Pastewrella
miultocida significantly more than their healthy
counlerparts. Bordetella bronchiveptica was
isolated from diseased rabbits only. Streprococcus
sp. was isolated along with P mulrocida or B,
bordetella from diseased rabbits. Other respiratory
bacterial flora included Diplococcus sp.,
Staphylococeus epidermidis, Bacillus sp. and
Micrococeus sp. The study establishes the role of
S.aurews, Pomultocida and B. bronchiseptica as
important etiological agents for respiratory diseases
of rabbits, however, Streptococcus sp.,
Diplocoecus sp., S. epidermidis, Micrococcus sp.
and Bacillus sp. as primary respiratory pathogens
of the rabbit remains obscure. Antibiogram studies
against 10 antibiotics revealed varying results with
highest (100%) sensitivity to enrofloxacin,
ciprofloxacin. followed by erythromycin, gentamicin
and chloramphenicol (87%).

Table 39. Performance of crosshred (F-1) rabbits

Parameters SN N&

Litter size at birth,, 6.22+().25% 5724025
19 {10y

Litter wi at birthig) 3U3.5364%36.80 359.00+25.31
() (L0

Tnd. Litter wit. 4l birth{g) 64.20x6.31 62,89x2.70
(93 (10)

Litter size al weaning 5,430,537 3.37+0.30%
(7 _ £7)

Litter wi. 4l weaning(g) 34 T5£349% 33262262
(7} 17

Ind. Litter wi al weaning{g) 59615 597+19#
(38 (39)

Litter wt, at 60 days(a) BRI=18 HOB% 19
(38) (39)

Live wt..at 90 days(g) 1584431 1509441
(38) (34)

Live wt. at 120 days(a) 2109+27 2106428
(38) (34)

ADG In post weaning 20.59=1.87 [9.01=1 44

Period(g/d) (38)% (34)

SL LS NL LN
3.70x0.21 6.00+0.26 5,4040. 34 S80%0.20)
(10) (10 (L) (1t
328955847 4B 1=17.05 306.00=2245 3648722531
(10) (1) (L0) (1t
58294224 59.0344.20  55.731.83  63.31%4.51
(LOY (L0) (10) (1
5.00=0.22 4.75+0.31 4.75+0.37 3882030
7y (§) (8 (8.
2671x122 2780+161 2579= 194 2RES2L T
{n (8) (8 (8)
534=16 584=13 S6O=13 S93=13
(335) (38) (373 (39)
Td6=24 169+16 677+13 702£16
(35) (28) 37y (35)
1482236 155832 1405432 IS30=33
(35) (38) (37) (34)
21252314 2090+32 1916442 198 ]+35
(24 (38) (32) (30
19.76+0.99  20.29+1.03 19.48+1.05 19.52+1.27
(35) {38} 37 (34)
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Growth Performance of Angora rabbits
maintained on two different housing systems

Ramesh Chandra and H.D. Karmakar

A grawth trial was conducted for 138 days
(from 42 to 180 days of age) with 22 rabbits of both
sexes. Theweaners were randomly divided into two
housing system of 11 each, as and when they were
weaned at 42 days from their mothers. All the
animals were maintained under uniform feeding and
management conditions. The both groups were
maintained on pellet feed at the rate of 50 gm for
weaner, 75 gm lor grower and 100 ¢m for adult per
ddy. Pellet feed was composed of crushed maize
40%. wheat bran 13%, groundnut cake 30%, fish
medl 5%, molasses 8%, mineral mixwure 1.5% and
salt 5%. The weekly body weights of all the rabbits
were recorded [rom weaning to 180 days. Though
the initial body weight of the weaners was dlmost
similar (595/586 gm) in both the system and
thereafter body weight at 90, 120 and 180 days was
found higher in out door system (1440.91+32.21,
1845.45+19.60 and 2381.25+23.02 gm, respectively)
than indoor system (1346.36:29.46, 1785.00+29.86
and 2100.00+64.12 gm, respectively).

As far as mortality in Angora rabbits is
concerned, the highest mortality (33.33%) was
recorded due to Nephritis, followed by congestive
cardiae myopathy (16.67%), Enteritis (16.67%),
Hepatitis (16.67%) and Pneumonia (16.67%),
respectively. )

Effect of cold process pellet feed on
performance of rabbit
Debasis De and Asit Das

Effect ot cold process pellet feed on feed
intake and digestibility of young rabbit

Forty two crossbred (SC x NW) young (42 d)

rabbit were randomly divided into seven groups six
each and were housed individually in mesh wire
cages with facilities for feeding watering and
excreta collection in a well ventilated house. Animals
of groups 1, I, III, IV and V were fed concentrate
mixture and cold process feed in the ratio of 100:0,

70:30. 50:50, 30:70 and 0: 100. respectively along with
ad 1t mixed jungle grass. Animals of groups VI
were fed hot process pellet feed and ad lib mixed
jungle grass. Rabbits of group VII were solely fed
on mixed jungle grass. Feed was offered twice a
day to all animals. Fresh drinking water was supplied
free of choice to all the animals. Metabolism trial
was conducted at the end of three months growth
trial. Voluntary feed intake was measured and
recorded for two consecutive days in every week.
Total dry matter (DM) intake and digestible DM
intake (DDMI) was significantly (p<0.01) higher in
groups V as compared to that of other groups. DM
(g) and DDM (g) intake was lowest in groups VII
but DMI in terms of g/100 kg body weight (bw)
and g/kg W™ were significantly (p<0.01) higher
in groups VII followed by group V. DM digestibility
was significantly (p<0.01) lower in only jungle grass
fed group ie., group VIL So, it can be conducted
that cold process pellet can complelely replace
concentrate mixture/hot process pellet without
affecting DMI and digestibility.

Effect of cold process pellet feed on growth
raté and feed conversion efficiency of growing
rabbits

Growth trial was conducted for 91 days. To
measure the daily weight gain all animals were
weighed on two consecutive days at 7d intervals,
belore leed and water was offered. Tortal live weight
gain and average daily gain (ADG) was negative in
animal fed only jungle grass. Live weight gainand
ADG were similar among the groups | to V1. Total
DM intuke in 91d growth period was significantly
(p<0.01) lower in group VIL as compared to that of
other groups. Total DMI was highestin group I but
similar with group II1, IV and V. Feed conversian
ratio (feed: gain) was similar among the groups I o
Vi. But, total feed cost was significantly (p<0.01)
higher in group | and VI as compared to that of all
cold process pellet (CPP) fed groups (f.e.. groups
I 11, I, TV and V). Among the CPP fed groups

lTeed cost was similar and 1t was lower in CPP fed

groups. So. it can be concluded that cold process
pellet can completely replace the concentrate
mixture and hot process pellet feed without affecting
growth rate and feed conversion efficiency. Cold

Aupned Bopart 2001-2002



process pellet feeding can reduce the total feed cost
and feed cost per kg weight gain

Effect of cold process pellet feed on carcass
characteristics of rabbit

At the end of growth trial rabbits were
slaughtered to study the carcass characteristics.
Weight at slaughtering was significantly (p<0.01)
higher in group ['as compared to that of groups 'V,
VI and VIL. Weight at slaughtering was lowest in
group VII. Hot carcass weight, commercial carcass
weight and reference carcass weight were similar
among the groups 1, 11, LI and 1V, but were
significantly higher than that of group VII. No
significantly differences in weight at slaughtering,
hot carcass weight, commercial carcass wei ghtand
reference carcass weight were observed between
group V and VI. Commercial dressing percentage
and hot dressing percentage did not differ
significantly among the groups. Among no edible
parts, gastro intestine (GI) tract (% wt. at
slaughtering) was significantly (p<0.01) higher and
skin (% wt. at slaughtering) were similar among
the groups I to VI but it was significantly (p<0.01)
lower in group VII. Among edible parts, reference
carcass weight (% commercial carcass weight) and
weight of liver and heart (% commercial carcass
weight) did not differ significantly among the
concentrate and cold process pellet (CPP) fed
groups. No significant difference in réference
carcass weight was also found between CPP (i.e.
group V) and hot process pellet (HPP) (i.c. group
VI) fed group. So, it can be concluded that replacing
100% concentrate mixture/hot process pellet with
cold process pellet feed did not make any difference
in dressing percentage and reference carcass
weight.

TRIPURA

Adaptive trial on broiler rabbit in Tripura
S8.K. Ghosh, Chander Datt and M. Niranjan
Two breeds of broiler rabbit viz. New Zealand

White (NZW) and Soviet Chinchilla (SC) were
ntroduced at the centre during 1997-98 under the
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project **Adaptive trail of broiler rabbit in Tripura”.
The animals were keptin individual cages made by
galvanized welded wire (size: 50-60 cm x 35 - 40
cm), Commercial pellets and green fodder (25-30) :

70-75) were used as their feed. The ercen fodder
included leaves of mulberry, cauliflower, cowpea,
radish. turnip, carrot, cabbage and grasses like
dubgrass, napier etc. When productive and
reprhducti% performances were compared
between the two exotic breeds, it was observed
that both the breeds were performed equally good.
No significant differences observed between the
two breeds in respect of their litter size at birth.
litter weight dat birth. litter size at weaning, litter
weightat weaving and individual weight at 90 days
of age.

GOAT & CATTLE

MEGHALAYA

Goat

Respiratory infections among goats in
Government Farim, Nongshillong, Meghalaya were
investigated. Staphyloccus sp., Klebsiella sp..
Shigella sp. and Flavobacteria sp. were isolated
from the nasal swabs of affected animals.

Goat feeding and nutrition

B.P:S. Yadav, S. Doley and I.J. Gupta

Comparative performance of goat during
winter season

Thirteen male goats of average body weight
9.58+0.14 Kg were selected and during condluumno
period they were castrated. The goats were
randomly divided into two groups and offered
concentrate mixture @ 1% of body weight in
addition to grazing in group | and goats of group 11
were provided only grazing on native pasture. The
study lasted for 90 days during peak winter of
December (o March months.

The study revealed that only grazing on native
pasture during winter supported a growth of 15 to

Wapstul Mepeasd 20001-214



16 g/d where as supplementation of concentrate
offered a growth of 23 1o 24 ¢/d. It indicated that
growth of goat drastically reduced during winter
due to less availability of green vegetations and cold
weather. Itis only 40% to 50% growth in comparison
to- growth of rainy season on grazing and
supplementation of concentrate respectively.

Epidemiological investigation through autopsy
examination of goat slaughtered in Meghalaya

C. Rajkhowa, S. Bandyopadhyay and P. Devi

A total of 56 number of stomach and intestine
of goat were collected from local unorganised
slaughter places located in Shillong and follwing
parasites were recorvered and identified

1. Oesophagostomum radiatum (25%)

Q. venulosum (26.79%)

Haemonchus sp. (87.5%)

Trichuris ovis ( 41.07%)

Bunostomum sp. (12.50%)

Moniezia benedeni and M. expansa
(19.64%)

7. Amphistomes (21.42%)

Out of these 56 animals, 43 ( 76.79%) were
found to be positive for Haemonchus sp. Out of 43
Haemonchus positive animals in 37 animals,
parasites were exclusively recovered from
reticulum, while in other 6 positive animals the

S e

parasilés were recovered from their normal site of

predilaction Le. abomasum, Interestingly, in these 6
animals no Earasit'es were recovered from
reticulum.

SIKKIM
Goat

Causes of mortality in Sikkim local goats
The highest mortality (33.33%) was found due
to pneumonia, followed by contagious carprine
pluero pneumonia and systematic infection (9.52%).
The month wise mortality ranged from 4.55% (July)
to 31.82% (February). The highest mortality was
recorded in the month of Feb. (31.82%), followed
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by March (22.72%), June (18.18%) and April
(13.64%), respectively. The incidence of mortality
in females was found higher (71.43%) than male
(28.57%). The season wise distribution of mortality
percentage revealed highest mortality in rainy
(57.14%) and lowest in winter (42.86%) season.

Effect of different levels of concentrate
supplementation on growth performance of
Sikkim local goat fed mixed jungle grass based
diet during summer

Fifteen male Sikkim local kids (6-9 months of
age) were divided into three groups of 4 each in an
experiment. Mixed jungle grass (sumimer season,
Mar-May) was offered as lib to all the animals.
Concentrate was supplemented @ 0.5 and 1.5% in
groups 1. IT and 111, respectively. The trial was
conducted for 90 days during which weekly change
in body weight and feed intake was recorded.
Consumption of jungle grass was 499, 482 and 447
g/day. Concentrate consumption was 92, 185 and
324 g/day and total dry matter intake (DMI) was
592, 668 and 772 g/day and DM digestibility was
64.30, 70.80 and 70.20%, in groups I, IT and I11,
respectively (Table 40).

Table 40, Effect of concentrate
supplementation on grewth performance of
kids fed mixed jungle grass based diet during
summer

Parameter I 1 1 SEM
Initial body weight (kg) 4.7 146 13.8 1.19
Final hody weight (kg)® Le6 196 180 2.2
Chinge in weight (kg)* La 50F a2r 058
Average daily gain (g/day)®*  23.3% 556" 47.3" 3.6l

*P20.05: *+P<0.01

Total DMI was significantly (P<0.05) higher
in groups III in comparison to other groups.
Digestibility of DM was significantly (P<0.05) higher
in groups I1and 1T in comparison to group I. Initial
body weight was 14.7, 14.6 and 13.8 kg. Whereas,
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the final body weight was 16.6, 19.6 and 18,0 kg
with average daily gain of 23.30, 55.56 and 47.30
g/d. in groups I, IT and TI1, respectively. Average
daily gain was signiticantly higher in groups Il in
comparison to other groups. Hence, it was
concluded that maximum growth rate during
summer season ¢an be obtained in Sikkim local kids
fed with mixed jungle grass alongwith the
concentrate feed @ 1.0% of their bady weight.

TRIPURA
Calttle

Management of cattle

Chander Datt, S.K. Ghosh and M. Niranjan

A small herd of about 20 crossbred cattle was
maintained at the livestock farm. The availability of
green fodders including cultivated and non-cultivated
(grassy/non-grassy weeds) species was sufficient
during rainy season. During this period. the aiimals
were allowed to graze for 6-7 hours a day. The
animals were also supplemented with concentrate
mixture and some quantity of cultivated fodders like
napier hybrid, thin napier, guinea grass, paragrass,
broomgrass, sorghum, maize, cowpedand rice bean
in order to meet their requirements. During the lean
period from Novemberto April, however, the animals
were mostly stallfed mainly on paddy straw
supplemented with concentrate mixture and also
green fodders like maize, cowpea, Chinese cabbage
and tree leaves like jackfruit, Leucaena, dumur efe.

For breeding, natural service was practised.
During the year under report a total of 6 calvings
were obtained with equal number of male and female
calves. The average gestation period was observed
to be 285 days. The animals were vaccinated
against FMD in the month of February followed by
HS and BQ vaccination. Endoparasite infestation
was prevented by regular deworming. Tick
infestation was successfully controlled using Butox
(deltamethrin) at a concentration of 2 ml per litre
during March-April and July-September.
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POULTRY & DUCK

MEGHALAYA

Effect of Different brooding systems on
subsequent broiler chicken production

J.J. Gupta, 8. Doley and B.P.S. Yaday

An experiment was conducted on Vencob
strain broiler chicks under deep litter to study the
different brooding methods and their effect on
subsequent performances. One hundred fifty
unsexed day-old chicks were divided into three
groups and brooded separately for 21 days. The
birds ol group 1 were provided electric brooder
where as, birds of group 11 were provided electric
brooder along with a provision of angithi alse.
However. the birds of group [1I were provided
angithi and an electric bulb for light purpose only
during night hours. The twenty-four chicks having
nearer to group average body weight were taken
out at 21 days of age from all three groups and
further distributed into three groups to study their
subsequent performances. All chicks were offered
conventional compound mash diet and water in ad-
libingm containing 20 and 22% dietary protein levels
in starter (4-21d) and grower (21-42d) ration,
respectively.

The bird’s brooded in-group Il was showed
better subsequent performances in terms of growth
rate (50,04 g/d) and FCR (2.41) than other groups.
However. the subsequent performances of bird's
brooded in-group Il were equally well as group 11
and achieved growth rate of 49.11 ¢/d and FCR
2.45 with 6% mortality during brooding period,

Therefore, it is concluded that day-old chicks
can even be brooded simply with the help of angithi
only and an arrangement of light during night hours
in remole areas of villages.

Production and utilization of buckwheat grain
in poultry ration

The buckwheat (Fagopyrum esculentum
Moench) seed was collected from NBPGR.
Regional Station, Umiam, Meghalaya and sown
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consecutively three times in same plot ( 100m?) after
the gap of 20 days of previous crop in the months
of February, June and September, respectively. The
soil was enriched with FYM @ Sth once in the
beginning only.

Maximum crop duration was recorded in first
crop during Feb. — May and minimum duri ng Sepl.
—Nov. The maximum plant height was recorded in
second crop during June — August which received
highest rainfall 1268mni. However, grain yield, dry
matter in grain and coat to grain ratio were not
affected due to rainfall, sunshine hours and
temperature. Although, maximum grain yield 7.71
a/h was recorded during third crop in the month of
Sept. —Nov. All together, total 20,09 g/h grain yields
was recorded. The chemical unalysis data revealed
that grain contuins good amount of protein and
energy and at par with other cereals like maize
and wheat ete. Thus, it is concluded that three crops
of buckwheat can be successfully taken in a year
inacid soil at mid altitude of northeastern region.

A feeding experiment of 28 days duration was
conducted on seventy-two numbers 21 days old
Vencob broiler chicks to study the growth
performances and nutrient wilization fed buckwheat
(Fagopyrum esculentum Moench) grain. Three
isoproteic (22%) test diets were prepared which

contain buckwheat grain meal at the level of 15. 30
and 45% and compared against control conventional
ration. All mash diets were fortified with minerals
and vitamin mixtures. The growth performances of
chicks and their nutrient utilization are presented in
Table 41. The results showed that under-utilized non-
conventional cereal like buckwheat grain could be
fed 1o chicken to the level of 30% without any
adverse effect on growth, nutrient utilization and
physiolagy of birds.

Rural poultry (NATP)

Under NATP project, all together, 8 villages
were surveyed from 4 districts of Khasi and Jaintia
Hills of Meghalaya covering a total numbers of 200
farmers. It has been revealed that on average, tribal
people of Meghalaya rear 14.29 birds per family
and birds are of desi types only, which produced
average 54.58 eggs/bird/year (Photo 2). Majorities
of farmers are not satisfied with their present stock
and most of them (95%) desired to keep improved
breed of dual type (meat and egg), suitable for their
agro-climatic conditions. Almost 100% farmers
want some subsidy for purchase of improved breed,
feed and other related materials. The 86% tribal
farmers want training for upliftment of rural poultry
through better way of management practices. Most

Table 41. Growth performance and nutrient balance in chicken fed buckwheat grain based

ration

Particulars ...-3--Ti‘.é:§_f:l-)19nl. _M_é;ans 4 L’.SD *
S .Cm'ttro;l"':_ . Is%Buckwheat '30'.%-Btickwheﬁl 45% Bt"m_kwl_ica.ft

Growth Performance: .
Growth Rate (g/d) 831 .4¢ 3927216 5.52%
Peed Intake (g/d) 108153 " 108+318 o NS
Feed Conversion Ratia  2.5940.07 27740.08 0.58=
Nutrient Balance (2/100g intake)
Dry Matter 67.06"+1.16 62.22°40.67 62.60750.18  46p%
Protein 64.4432.08 61.5722.27 58374142 56.31£1.77 NS
Calcium 35.01'42.36 35.21%1.75 2LO0169 - 2079150 875
Phophoras 41.26+1 33 51.4933.65 46,8442, 10, - A7.77=220 NS
Different SUperseripts ina row dif} 1‘ia;'r"S’E.g-n_ific'mig-_ly '.(-Pﬁz'{};'f'iﬁi'}*_', (P<0.01)%%
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of poultry owners offered self produced grains and
kitchen waste to their desi birds and allowed for
scavenging in daytime. However, those farmers
kept brotler chicken. they provided commercial
mash ration that purchased @ Rs. 12/Kg from open
market. The farmers never spent money on
veterinary aids even on broiler chicken. which
increased average mortality up to 22.81%. The
major discases recorded are coccidiosis,
salmonellosis. RD, CRD, MD and fowl pox.

Development of DNA based diagnostics for
important livestock and poultry diseases
(NATP-CGP)

B.R. Shome, Rajeswari, Shome, H, Rahman,
Ashok Kumar, H. V. Murugkar and I. Shakuntala

Duck virus enteritis (Duck plaque)

The examination of sick birds during an outbreak
at the duck farm near Umsning, Meghalaya showed
symptoms like pasted eyelids, droopiness. and
watery diarrhoea. Inappetence, extreme thirst and
reduced egg production along with high mortality
were also reported. Consistent presence of blood
in the body cavities and extensive hemorrhagic
lesions on intestinal musculature and lymph node
was found during post-mortem examination. The
disease was diagnosed as duck plague.

Formalin inactivated virus vaccine was
prepared in the laboratory using the infected tissue
material and was inoculated in the rest of the flock
along with supportive therapy. The mortality was
drastically reduced.

Infectious Bursal Disease

Two outbreaks of IBD were recorded during
the period. The dead and ailing birds were brought
to the laboratory and postmortem was conducted.
The inflamed bursa filled with caseous material was
collected, triturated, centrifuged and supernatant
(50% Bursal suspension) was tested positive by
AGPT test using IBD standard serum. Antibiotic
cover with supportive therapy in the infected (lock
improved the condition.

Colibacillosis

Out of 56 fecal /intestinal contents subjected
to bacteriological investigations, 50 isolates ol L.
coli were recovered. Interestingly, two strains of
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E. coli were tound 1o be highly pathogenic belonging
to O157: H7 serotype which is recognized as one
of the pathogen of public health importance at global
level. Other predominant serotypes were O and
O78.

MANIPUR

Poultry production (NATP-MM-III)
S.V. Ngachan

Introduction of Vanaraja germplasm and
popularization of the breed in the hilly and
backward tribal areas of the state

Actotal of 7770 fertile eggs were procured from
Project Directorate on Poultry. Hyderabad and
produced healthy chicks. The per cent hatchability
on total eggs set ranged from 46.7 to 71.4% for all
the seven batches. All the chicks produced were
raised upto the age of six weeks. Their average
bady weight was 594 g with a feed efficiency of
2.16. The mortality has been around 3.5 upto the
age of six weeks. This centre distributes chicks {rom
its nursery after rearing them for six weeks under
controlled conditions. Details of the distribution of
chicks to different farmers in nine districts of
Manipur are presented in the Table 42.

Table 42. Distribution of Vanaraja chicks from
nursery to households in different districts of
Manipur

District Chicks supplied (number)

1 2»:1 3 il i _;lh "lll

bateh batch bateh batch bateh batch
Bishnupur - - - - [}
Chandel 34 50 - - - 110
Churachandpur 10 - - - - 20
Imphal West 85 55 - 55 a0 16
Imphal East 58 30 - - 5 68
Senapati 45 120 - - 5
Tamenglong 70 180 - = - =
Thoubal 23 20 - = = 43
Ukhrul 153 a0 20 20 - 246
Total 446 485 20 15 i 625

The average body weight at twenty weeks of
age for the breed reared in “Open”™ and “Semi-
open’” system was 2300 g and 2520 g respectively.



Al seventy-two weeks of age, the average body
weight attained was 3430 g and 4350 g in the above
system of rearing. On average females weighed
2450 g at the point of lay and at the same age. the
male weighed 3180 ¢ at different locations of
rearing in Manipur. The female matured between
164 to 173 daysof age (Average is 168 days). During
the initial 100 days of lay. 36 (0 38 eggs were
produced.

Another dimension of atilization of Vanaraja
eggs was by hatching them to produce day old chicks
inand around Imphal have access Lo the state farm
where hatching tacility exists. Data from 16 different
families who had hatched ehicks in state farm were
collected. Several setting observations ranging [rom
2-10, 6 families on fertile eggs ranging the six
families produced 38-417 chicks with hatchability
0f 57.9 10 76.6%. The chicks produced were either
retained for continuation of the stock or for disposal
@ Rs. 15/- per chick without vaccination and Rs.
I8/~ with vaccination.

The beneficiaries in remote hills and villages
also adopted a similar approach by resorting to
natural incubation using local broody hen. Data
collected from 135 beneficiaries have indicated that
460 fertile eggs were set under locally available
broody hens at different intervals (1-4 limes) to
generate 320 (day old) chicks with an average
hatching of 69.6%. However, it is clear that
beneficiaries were effectively utilizing the eggs for
higher income generation through production of
chicks.

The impact of poultry farming at rural level is
clearly evideiit from the manner in which the eges
were utilized for consumption. sale as table eggs
and fertile eggs, besides generating chicks for
replacement of old birds for backyard farmin o The
basic objective of the project to provide food and
nutritional security is met through poultry farming,
although ina limited way:,

MIZORAM

Backyard poultry production

N.S. Azard Thakur, A.K. Saikia and P. Goswami

Under this project, a total of 1680 fertile eggs

of "Vanaraja” breed were received from project

Directorate on Poultry, Hyderabad in 4
consignments. Around 20-47% of the eges were
found unsuitable for setting due to damage during
transpiration, The eggs were kept in the
Departmental hatchery at Aizawl, It was observed
that the per cent mortality was high in the first two
weeks as compared to subsequent weeks of growth
and the survivability attained maximum at the
advanced stages. The growth pattern of the chicks
appeared to be higher than the anticipated weight
at six weeks ol age, which might be due to feeding
of concentrated feed at the nursery level of rearing
The chicks were vaccinated against Ranikhe
disease in the initial stage of rearing. The mortality
of the chicks was due to bacterial diseases like
salmonellosis, callibascillois Omphalities etc.

Atotal of 49 beneficiaries were selecled from
Kolasib district and were distributed 4-6 weeks old
birds. The beneficiaries reared the “Vanaraja™ birds
under free range system by feeding locally available
wild grasses, vegetable leaves, rice. broken maize,
dry fish, kitchen wastes ete. It was observed that
the sex ratio in the distributed chicks was found to
be 1:1:35 (male to lemale ratio).

The birds were found matured between 22-28
weeks of age with an average maturity of 173 days
924.7 weeks) and started egg laying. The egg
production during the first month of lay ranged from
8.18 o 20.9 per bird. Some of the farmers set eggs
under brooding hen and a total of 53.22 per cent
natural hatchability was recorded. The mortality of

grown up birds at farmers household level was

mostly due to diseases like fowl pox, salmonellosis,
arthritis, respiratory infections ete, and preventive
measures were adopted accordingly by supplying
medicines. mineral supplement elc.

TRIPURA

Evaluation of guinea fowl under Tripura climate

M. Niranjan

Pearl variety of guinea fowl (Numida
meliagris) was evaluated during the current year.
Fertility was 75.17 per cent and hatchability on fertile
egg set was 92.23 per cent. The growth rate was
maximum upto 12 weeks of age and started



declining thereafter. Therefore, 12 week was most
appropriate market age for guinea fowl. Total
number of eggs produced was 92,80 between April
1o September months and age at sexual maturity
was 225 days.

Evaluation of index selection in white Leghorn

M. Niranjan

During the current year two White Leghor
lines i.e. IWH and IWI were selected for genetic
improvement of part period egg production and
reproduced. The production traits like egg number
upto 280 days of age, egg weight at 20 and 40 week
of age and age at sexual maturity (Table 43) were
measured in both the lines,

Table 43. Performance of two white Leghorn
lines

Line Epgno. Egg  Ageat  Body weight
t0 280 weight sexwal
days of (g} . maturity 20th  ggth
age (days) = week 1
(no.) A (g) i

IWH  84.17 5210 158

1wl 81.:63

Bl gt e g

Evaluation of Rhode Island Red (RIR) breed
in Tripura

M. Niranjan

Five hundred fertile eggs of RIR were procured
and incubated in the institute hatchery. The
percentage of fertility was 83.17 and hatchability
on fertile eggs set was 88.62. The birds are under
evaluation for production traits.

AICRP on poultry improvement
M. Niranjan and S.K. Ghosh

All India coordinated research project on poultry
improvement (Rural Poultry Production) was
initiated at Agartala centre at the end of the year
2000-01 and the actual work has been initiated
during the year 2001-02. The main objective of this
centre Is to test various stocks developed for rural
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poultry production North Eastern region. During the
present year one thousand fertile egps each of two
dual purpose type of germ plasm viz. Vanaraja and
Giriraja were procured from Project Directorate on
Poultry, Hyderabad and University of Agricultural
Sciences, Bunglore, respectively. Their
performances are reported in Table 44 and 45.

Table 44. Hatching Performance of Vanaraja
and Giriraja

Variety No. No.of No Fertility Hatchubility
egp chicks
TES FES
Vanaraja 934 804 TO0 B 08 74,95  §7.06
Girirajn 907 830 747 91.51 82.35  90.00

Table 45. Body weight and mortality

Variety Body Weight (g) Maortality
(pér ent).
At ek 6th week
Male Female Male Female
Vanaraja 37725 327.16 720,39 658.05 752
Giiriraja 405.97 36223 §15.39 7T17.83 8.23

Of the total number of number of birds
available, half of these at 6 weeks of age were
distributed to twenty farmers each of Vanuaraja and
Giriraja. BEach farmers received 13 birds. Remaining
fifty per cent are being maintained at Institute farm.
Growth rate and production performance of the birds
at farm will be compared with that of the birds
reared under backyard system at [armers level.

FISHERIES
MEGHALAYA

Survey for fishery resources of NEH region
and assessment of their ornamental potential

B.K. Mandal, B,K. Mahapatra and K. Vinod

The surveys conducted have revealed that the
NEH region has diverse ichthyofauna. There are
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many small fishes like Brachydanio revio, Danio
dangila, Badis badis, Colisa lalia, Botia striata
and Lepidocephalus guntea with ornamental value
which can be grown in aquarium throughout their
lite span. These are referred to as ‘classified
ornamental fishes'. The large food fishes which
are attractive like Nortoprerus chitala, Channa
striatus and Labeo calbasu has also great demand
as ornamental fish during their juvenile stage and
these are referred as  ‘non-classified ornamental
fishes™ (Fig 33).

The diversified ornamental criteria were also
noticed in many of the collected fish species like
beautiful colour (e.g. Tetradon cutcutia, Colisa
lalia), stripes and banding pattern (e.g. Botia dario.
Botia striata) attractive appearance (e.g.
Notoprerus chitala), keeled abdomen (e.g Chela
labuca), small size (e.g. Nemacheilus sikimensis
max. total length 35mm), peacetul nature and calm
behaviour (e.g. Ctenops nobilis). transparent body
(e.g. Chanda baculis, Chanda ranga), hardiness
Danio dangila, Brachydanio rerio),
compatibility (e.g.Puntins shalvniws), beautiful
jumping behaviour (e.g. Esomus darnicus),
chameleonic habit (c.g. Badis badis), charming
predatory habit (e.g. Glossogobtus giuris) and
longivity (e.g. Channa, gachua, Channa barca).

There are many native ornamental fish species,
which are abundant in nature but needs proper

(e.g.

exploitation as they are not given any importance in
commercial fishery. Few examples to cite are
Brachydanio rerio, Danio dangila, Badis badis,
Lepidocephalus spp., Botia dario etc. Although,
some species like Pentius shalvnius have very
good market even in the overseas. their natural
population was found to be less.

Assessment of potentiality of the exotic
ornamental fish species in Meghalaya

A survey was carried out in the aquarium shops
of Shillong to assess the potentiality of the exotic
ornamental fish species. [t was understood that
the local hobbyists prefer the exotic fish species to
beautity their aquarium. The exotic fish species
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are not bred here. These fishes are brought mainly
from Kolkata.

The cost of these exotic fishes are very high
(Gold tish - Rs. 60-80 per pair; Angel - Rs. 80-160
per pair; Sword Tail - Rs. 30-50 per pair: Kissing
Gourami - Rs.70-90 per pair; Discus - Rs.400-300
per pair; Oscar - Rs. 150-200 per pair: Silver shark
-Rs.120-150 per pair). Hence, studies have been
inmtiated in this line to develop the breeding and
farming techniques of some of the non-native
ornamental fish gpecies like gold fish (Carassius
awratus) and  koi carp (Cyprinus carpio var, ko),
which has got tremendous scope in the region.

Identification of some terrestrial weeds as feed
components in composite fish culture

Three common terrestrial weeds viz. Vernonia
anthelmentica, Bidens pilosa and Ageratum
conyzoides have been identified as feed
components in composite fish culture comprising
of Catla, Rohu, Mrigal, common carp, grass carp
and silver carp. These weeds were fed in the
morning hours, an hour prior to the administration
of rice polish and mustard oil cake, in specially
designed feeding trays made of bamboo. The
response to these weeds by the grass carp was
good, and among the three tested weeds. Vernonia
anthelmentica was found to have a betler
acceptance when compared to the other two
weeds.

Growth performance of Indian major carps in
Umiam reservoir

The growth of Indian Major Carps in Umiam
reservoir was assessed to study the performance
of culture-based fisheries in this reservoir. The
studies have shown that the growth of Catla catla
was 1000g , Labeo rohita was 600g , Cirrhinus
mrigala, was 350 g and of Labeo calbasu was
650g after one year of stocking, The contribution
of stocked Indian Major Carps in commercial catch
in terms of flesh biomass production was 24.53%.
The studies have indicated that the culture-based
fisheries would help in optimizing the fish yield in
Umiam reservoir.
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MANIPUR

Nutritional studies

Evaluation of silkworm pupae as protein
source in feeds for Labeo rohita

A 40 day feeding trial wuas conducted to
evaluate the etficacy of powdered Tasar Silkworm
pupae (Antheraea proviei Jolly) in formulated
feeds for the major carp Labeo rohita. Silkworm
pupae were found to be an effective source of
protein in feeds for Cyprinus carpio in earlier
experiments during 2000-01. Ten fingerlings of 4.3
to 4.9 g individual live weight were stocked in
circular plastic containers having filtered pond
water, in three replications for each treatment and
control. Four formulated, pelleted (2mm. dia.) feeds
F, (control), F,, F, and F, with varying levels of

pupae and fish meal along with other constant
ingredients were prepared so as to get 30% crude
profein (approximately) in ¢ach feed, similar to that
used for Cyprinus carpio in earlier study,

The feeds were offered ad. b, in two split
rations daily. The left over leed and faccal matter
in the tubs were siphoned out and separated for
analysis. Water in the tubs were changed in every
alternate day. Vigorous aeration was provided in all
the containers. The fishes in each container were
weighed alive before start and at the end of the
experiment after starving them for 12 hours.
Although the control feed (F) produced highest
weight gain (2.36g) lowest FCR was recorded for
F.(2.01) followed by F4 (2.11). The weight gained
with F, (2.11 g) and F, (2.12 g) were also
appreciable when compared to F . This showed that
15 to 20% fish meal can be substituted with
Silkworm pupae in feeds for Labeo rohita (Table
46).

Evaluation of fish feeds containing grass
hopper as source of protein

Grass hoppers appear in swarms in cultivated/
harvested paddy fields and grass lands in Manipur
during September-December months. They were
collected in large quantity by two persons holding a
fine mosquito mesh net (20x8 feet) spread vertically
one feet above the ground and running for about
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20m then quickly folding lengthwise and twisting
the net into a tight rope to immobilize the hoppers.
They were then hund picked. Two persons could
collect a total wet weight of 2.5 kg in two hours.
The hoppers were predominantly of the species
Oxya chinensis (about 96%). These were then
oven dried and theirproximate composition analysed
as having 27.2% dry matter. 47.25% crude protein,
2.4% ether extract, 1.0% crude fibre, 23.58% NFE
and 25.98% Ash.

Table 46. Weight gain, nutritive value and
survival parameters

Parameters Feeds

FI Fz F_‘ F4
Weight gain (g, avernge wet wi/lish) 2.36 1.14 2.11 212
Daily weight zain (g) 010 005 0,07 010
Dy feed intake (g) 5.8 59% 428 447
FCR. .81 458 2001 240
Survival (%) 40 70 100 90

Seven fingerlings of Cyprinus carpio var.
communis were stocked in all glass aquaria
(3x1.5x1.5 feet) in two replications and were fed
on four different diets (40% protein) made with the
ingredients and combination as shown in Table 47.
The proximate composition of the feeds 1s shown
in table 20. All the feeds were accepted by the fish
and gave 100% survival. The experimental design,
feeding rates, and water management were same
as in earlier experiment. Although maximum weight
oain (2,11 g) and lowest FCR (3.0) were recorded
for F, (control) containing 45.64%fish meal, the
appreciable weight gain (1.98 g) obtained with F,
containing 22.84% each of grass hopper and fish

Table 47. Proximate composition of grass
hoper incorporated feeds (% dry matter basis)

Aarnried Ropori



meal showed the possibility of using grass hopper
as protein ingredient in feeds (Table 48).

Table 48. Parameters monitored in the feeding
trial

Parameters Feeds

Ir E F K

1 2 k| +

Weight gain (2. average
wel wi./lish)

21 U198 43 1.31

Daily weight pain (g) GO7 007 0.05 0.04
Dry feed intake (g) 6.33 T.33 543 9.02
FCR. 300 37 38 6.90
Survival (%) 10D 100 100 100

Optimization of African snail flesh as protein
source in fish feeds

Preliminary studies conducted earlier (2000-01)
showed that 10 to 20% fish meal can be replaced
using African snail flesh in feeds for Cyprinus
carpio, To optimise thig, the experiment was
repeated with different feed combination using
fingerlings of Cyprinus carpio (10.0-12.05 ¢). The
fishes were stocked in aquaria (3x 1.5x1.5 feet) and
fed on the diets for 40 days. The experimental desi en,
feeding rates and water management were similar
to earlier experiments.The fluctuation in water
temperature, pH, dissolved oxygen and alkalinity of
the water during the trial was 23.4-25.5°C, 7.68-
8.62, 5.6-6.9 ml/l and 53-58 ppm and were within
desirable range. Maximum weight gain was obtained
with F, (6.3g) Li)l]ldlﬂln“ 40% fish meal and no snail
flesh, followed by F, (5.85 g) in which fish meal
was replaced by snail flesh upto 20 and more than
20% replacement reduced growth considerahly (F,
and F). Although F, showed better weight gain.
lnwcql FCR was rcwrcled for F, (1.70). Highest
protein digestibility was for F, (52.30%). The results
of the feeding trial are shown in Table 49.

Protein requirement in supplementary feeds
for Osteobrama belangeri

Osteobrama belangeri, an endangered
medium carp in Manipur, is highly prized and has
good demand. Induced breeding and composite
culture with major carps are successful. However

Table 49. Values of the parameters observed
in the feeding experiment

Parameters Feeds

¥, FE % &8
Weight gain (g. average 3.2 385 412 6.3
wel wi./fish)
Daily weight gamn (g) D08 0.12 (10 0.6
Dry feed intake (g) 5.99 9,97 11.78 11.98
Pratein digestibility 52.30 -56.81 36.30 38.71
EC.R. 288 170 280 1.90
Survival (%) 100 100 100 100
Stability (%) T8.30 78.11 740 78.4

the protein requirement of the fish is not known in
order to formulate feeds while culturing them. A
preliminary study was thus conducted, using feeds
containing different levels of protein. The
experimental design, feeding rate and water
management were similar to carlier experiments.
Four pelleted feeds (2mm. dia.) with protein levels
of about 20% (F,). 30% (F,), 40% (F ) and 50%
{(F,) were prgplntd (Table 50). Four lmhu. each
(I(J‘S.—IS.I g) were stocked in all glass aquaria with
two replications and were fed on the respective diets
for 30 days. Maximum weight gain was obtained
with F, and F, (2.86 and 2.71 g respectively)
containing 30.3 and 40.3% crude protein. The
optimum level is expected to be between this. These
two feeds also produced the lowest FCR of 2.12
and 2.41. Survival was 100% with F and F,

Table 50. Feeds with varying levels of protein
(% dry matter) and their ingredients

Ingredients Feeds
Lk
Fish meal 6 20 A6 | a0
Silkworm pupae 10 25 B9 45
Azolla pinnara 35 %S 15 5
Affam.-.u,ii.r_ﬁwg philazeroides 17 1o 10 3
Wheat flour 29 7 9 2
0l 2 2 2 2
Vitamin & mineral mix 1 1 1 1
Caleulated protein (%) 2028 3006 40.42 50.08
Calorific value (K. Calle) 349 355 394 4.3

Supplevite-M
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TRIPURA

Effect of different levels of dietary protein on
growth of Notopterus notopterus

B. Santhosh

So fur there is no information available on the
protein requirements of Notopterus notopterus.
Different types of pelletted feeds were prepared
with protein contents of 20, 30, 40 and 50 per cent
using fishmeal. ricebran, groundnut, oil-cake and
wheat flour as ingredients. Experiments were
conducted for four months in glass aquarium tanks.
30 per cent mortality was observed in the treatment
with 50 per cent protein.

Data regarding the specific growth rate, feed
conversion ratio and protein efficiency ratio were
collected and the biochemical analysis are still
continuing. The preliminary results indicated a
significant variation in weight gain among the
treatments. Both SGR and FCR were the highest
in the group of fishes fed with 30 per cent of protein.

Effect of self recruiting populations of
Notopterus notopterus and Oreochromis
mossambicus in composite fish culture
experiments with Cyrinid fishes

B. Santhosh

Three composite fish culture ponds of area 0.1
h. were stocked with Catla catla, Labeo rohita,
Cirrhina meigala, Cyprinus carpio 4nd
Crenopharyngoden idella at the ratio 2:1:1:1:2 with
a stocking density of 6000/h. along with 3 males
and 8 females each of adult Notoprerus notopterus
and  Oreochromis mossambicus. The third pond
was kept as a control. All the ponds were fertilized
with organic and inorganic fertilizers and no artificial
feeding was done except for grass carp. The
productivity was maintained optimum throughout the
year.

N. notoptreus lingerlings were observed after
two months of stocking and the tilapia fingerlings
were found within one month of stocking. Regular
and repeat breeding was observed in tilapia where
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as there was no further breeding for N, notoprerus.
Growth rate of all fishes were similar during the
initial months of stocking in all the ponds but there
was gradual reductionin the growth rate of all the
cypinids stocked along with tilapia. After one year
of experiment it was observed that there was a
significant reduction in the growth of common arps
(Cyprinus carpio) and Rohu Labeorohita (*180
and 250) in the pond with tilapia than the control
pond (610 and 792). Total fish production was found
higher (4610 kg/h) in the stocking pond with V.
notopterus followed by the control (3820 kg/h) and
(3350 kg/h) stocking pond with tilapia.

Occurence of the digenetic trematode
Centrocestus formosanus in the gills of five
species of fresh water fishes

The diagenetic trematode, Centrocestus

Jormaosanus is the most common larval digenean

mainly infecting the gills of fresh water fishes of
Tripura state. Of the 9 species of fishes examined
(Table 51), the infection was noticed only in §
species of fishes. The prevalence was the highest
in Aplocheilus panchax (79.5) and the mean
intensity was the highest in Channa orientalis
(8.0). There was no infection in Cirrhina mrigala,
Cyprinus Mystus bleekeri and
Oreochromis mossambicus.

carpio,

Table 51. Prevalence and mean intensity of
infection of Centrocestus formosanus in five
species of fresh water fishes

SI.

Host Prevalence Mean
No. (%) Intensity
1. Aplocheilus panchax 79.5 8:5
2. Chanvea orientilis 14,2 8.0
3. C striatus 29.2 2.7
4. Heteropnicustus fossilus 44,1 3.6
5. Puntius ‘conchoniys 61.1 4.0
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RODENT CONTROL

MEGHALAYA
K.A. Pathak and D. Kumar

Survey and surveillance

Surveillance at Barapani farm revealed that
maximum active burrows were recorded in upland
areas  in the month of September followed by
August and least in February.

Damage assessment

Rodent damage at various locations was
recorded in paddy and maize. Highest damage was
recorded in upland paddy (22.73) ranging between
2.74-42.53% in different terraces in Plant Breeding
field. Damage to lowland paddy ranged between
5.28-17.34% at different locations. Maize cobs were
damaged to the extent of 7.41%. Bandicota
bengalensis was recorded predominant species in
fields.

Evaluation of rodenticide

Burrows in upland paddy field were treated
with fresh bait of racumin (0.0375%) prepared from
racumin tracking powder, for one and two days

treatiment of racumin bait, respectively.

When racumin bait was kept on bunds and
inside the fields, average consumption of bait
recorded was 39.04 —43.16%. 42.55 —43.94% and
37.65 — 38.52% in one, two and three days
respectively, at various locations. After treatment.
rodent population reduced signilicantly m treated
areas (Table 52 and 53),

Zinc phosphide bait (2%) in houses, shops and
godowns was consumed between 15.38-19.00% in
I day and effective control of rodent population was
achieved within 1-2 days. Racumin bait (0.0375%).
when used for 1.2 and 3days, gave effective control
within 3-11 days in houses;, shops and godowns. The
average conswmption of racumin bait ranged
between 36.44-41.66%, 40.08 —46.41% and 36.71
—41.35% in 1, 2 and 3 day exposure, respectively.

Evaluation of racumin paste, a new formulation,
is in progress in laboratory against predominant
radent species.

Table 52, Burrow treatment with racumin bait
(0.0375%)

Locations I day 2 days

Moo of % NO, of %

: ) : i 2 burrows reduction burrows reduction
which resulted in 81.67 and 80.00% reduction in h,;ﬂtﬂ; of ‘.,:1-:\,5 esred  of ;1;'1':\;2
active burrows, respectively. In these fields the burrows burraws
-1 - P 7 g "| : ¥ : ) _.-\- - . 3 - - - }
f.lgmdge was observed considerably low after Riss. opitad g Bilg % 86100
br eat.ment. . ) . . Rice lowland 57 82.46 I'5 8607

.In other fields also a cumulative 1e.duclrtm’ol Uplind uneiilvited) 56 82.14 PR
81.60% (r’dnge 19.49“8246(%“) 'dnd 8149 (783?— Maize field 40 79,49 g S0.00
86.67%) was observed after one and two days o) 7 Average 173, 81.60  S4  81.48
Table 53. Exposure of racumin bait (0.0375%) on bait stations

Locations 1day 2 days J days

No.ofbait  Av. bait No.of bait  Av. bait No.of bait  Av. bait
stations consumed stations consumed stations consumed

Rice lowland 20 42.40 15 42.55 15 38.52

Rice upland 20 43,16 15 43.94 12 38.33

Maize field 25 39.04 10 43.60 10 37.65

e T S
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ERI SILK WORM

MANIPUR

Collection and maintenance of Eri Silkworm
under Manipur condition

The eggs ol eri silkworm (white race) first
obtained from the State Department of Sericulture
(Jirtbam) in the first week of February, 2001 (6" &
8" February, laid eggs) were maintained
continuously on locally available castor varieties
(Green and Red Type) in laboratory at room
temperature and used for various studies. Tray
rearing was carried out according to standard rearing
practices. Daily three feedings in first instars and
four feedings in later instars till cocoon formation
were provided at regular intervals at fixed timings.
Beginning with the larval hatched for first 48 hours
alter a gap of 16 days (incubation period) in last
week of February, 2001 were taken for detail
studies on bionomies performance as well as cocoon
qualities were also analysed.

Beginning with eggs laid on 6" February, 2001
tll 26-2-2002 during the period under report, the
worm over an annual cycle completed six
generations (egg to egg generation) taking 66 days
(Feb— April), 50 days (April-June), 62 days (June-
August), 46 days (August — September), 47 days
(September - November) and 109 days (November
- February), respectively. Effective rate of rearing
(ERR) varied from 88.95 t0 90.61 per cent.

Bionomics
Developmental duration

Incubation period varied from 8-10 days. There
was more than 90% egg hatching ranging from 90
10 95.8%. The eriworm passed through five larval
instars taking a total of 22-32 days. Between instars,
there was a short period of quiescence in which
larvae remained inactive and stopped feeding. Pupal
stage lasted for 19-26 days. Male lived shorter (7-
9 days) than female (12-17 days). The mature
larvae measured on an average 6.45 + 0.27 cm in
length and 1.27 + 0.08 cm in width. Cocoon were
elliptical in hape measuring 3.67 +0.31 cm in length
and 1.89 + 0.21 em in width, Mature larva weighed
on an average of 5.24+ ().88 g as against first instar
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larval weight of 0.002 g. One DFLs egg weight on
an avreage of 0.54+0.28 g having an average
266.87+94.40 number of eggs per female per laying.

Cocoon quality and character

The fully mature larvae when offered different
kinds of substrate (dried leaf bunches and bamboo
made Chandrika), successfully formed cocoon.
Based on 100 random cocoon observations in each
substrate, good cocoon varied from 77% (mango
and guava leaves) to 85% (bnana and ecalyptus
leaves). Stained cocoon were noticed higher in case
of mango and guava, where as it was minimum in
Banana leaves followed by Chandrika. Thus the
good shell (silk) recovery was observed from the
cocoon formed on Chandrika (13.61%) followed
by Eucalyptus (13.37%) and guava (5 7%). Mango
(54% and Banana (11.01%). Weight and size of
cocoon varied when formed on different kinds of
substrate. Number of green cocoon per kg
(quantitative) and per litre (volumetric) varied from
405 to 750 (533+89.06) and 170 to 206
(195.6421,79), respectively.

Impact of coupling on fecundity and viability
of eggs

In natural condition, mating lasted for 48 hours
which was compared with artificial decoupling made
3, 12 and 24 hours of mating. Fecundity did not vary
much by period of mating. Viability of egg under 3
hours of mating was significantly low. As regards
egg laying and hatching characteristics, the
maximum of total eggs laid was recorded in first
day and maximum on second day. Fecundity varied
on an average 200.87 + 94.40 egg per female.

Effect of Cocoon refrigeration on eclosion
(White race)

There was no significant difference in adult
emergence upto 38 days of storage in refrigerator,
which varied from 70-90 per cent as against 90 per
cent under normal room temperature. Adult did
emerge even upto 55 days of refrigeration but were
deformed.

Evaluation of nutritional efficiency of Eri

Silkworm in relation to castor varieties
White race and Assam race of eri silkworm

was reared indoor at room temperature on different
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SIX castor varieties (2 locals and 4 exotic).
Consumption index of white race (individual intake
of leaves) varied among the different varieties.
Higher consumption index was observed from the
feeding of leaves of local red variety (77.51 g)
closely followed by Jyou and DCH-177. The
minimum value was recorded with 48-1. When
leaves of all varieties were provided in mixture (o
larvae, consumption index was the maximum (82.47
g

The gross growth and net growth efficiency
were maximum when reared on Bangalore tree
followed by 48-1, local green, DCH-177 and local
red. Among different varieties, growth rate equal
and higher on local red, local green, 48-1, Bangalore
tree and DCH-177. Tt was minimum on Jyoti.

Efficiency of conversion of ingested food to
body biomass (ECI) was maximum when reared
on Bangalore tree closely followed by local green,
48-1. DCH-177. local red and Jyoti.

The highest consumption index of S*.
generation Assam race(individual intake of leaves)
was recorded on Bangalore tree (45.55 g). The
quantum of feed consumed by larvae on remaining
five varieties did not vary appreciably which ranged
from 44.12 g (green stem) 1o 45.07 g (DCH-177).

In 6" generation race individual intake of

leaves (C1) was recorded to be maximum on DCH-

32(21.99 g) followed by local green (21.77 g). The

nrinimum value (C1) was récorded with48-1(19.58
g) followed by Bangalore tree, Jyoti and DCH-177.

Individual approximate digestibility was
maximum on BPCH-177 (60.14%) followed by local
green (59.90%) and Jyoti (59.81). The minimum
was recorded with Bangalore tree (49.88%). ECIT
did not vary much among the varieties which varied
from 28.92 (DCH-32) 10 29.67 per cent (Jyoti). As
regards to EDC, it was maximum on Bangalore tree
(59.18%) followed by 48-1, DCH-32, Jyoti, DCH-
I'77 and local green (48.26-53.25%).

Evaluation of castor varieties through bioassay
of silkworm rearing and cocoon production

White race (2™ generation - April -June)
Silkworm rearing parameters: Higher

mature larval weight was recorded on Bangalore

tree (4.76 g) closely followed bylocal red (4.72 g),

HESSEEER S S ]
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48-1 (4.71 g), DCH-177 (4.61 g) and local areen
(4.58 g). The minimum was recorded on Jyoti (4,30
). However, the highest mature larval weight was
recorded when worm reared on mixed leaves of all
the tested varieties (4.92g). The laryal mortality
ranged [rom 22.67% (local green) to 29.33% (Jyoti).
Effective rate of rearing (ERR) was maximum on
local green (77.33%) followed by Bangalore tree
and 48-1 (both 76%), DCH-177 (73.233% )y and local
red (72 %),

Cocoon parameters: The highest single
cocoon weight was recorded with DCH-177 (1.93
g) followed by Local green (1.83 g). Jyoti (1.57 g).
local red (1.56 g). The shell weight was recorded
10 be maximum on Bangalore tree and DCH-177
(both 0.25 g) closely followed by local red (0.21 g),
48-1 and Jyoti (both 0.19 g). The pupal weight was
maximum when reared on DCH-177 (1.67 g).
followed by local green (1.65 g) and Jyoti (1.37 ).
The mimmum was recorded with 48-1(1.23 £). The
highest shell ratio was recorded from feeding of
leaves of Bangalore tree (16.08%) closely followed
by local red (14.06%), DCH-177 (13.49%). 48-1
(13.33%) and JIyoti ( 12.55%).

Grainage behaviour

The percentage of moth emergence varied
from 70 (Jyoti) 1o 85.5 (local green), The highest
fecundity (egg per female) was recorded with local
red (295 eggs) closely followed by local green,
Bangalore tree, 48-1, DCH-177 and Jyoti. The
hatching percentage did not vary much among
different varieties which varied from 91.00%
(DCH-177) to 95.87% (local green).

Assam race

(5" generation : September-November)

Silkworm rearing parameters : The highest
mature larvae weight was récorded on Bangalore
tree (5.68 g) followed to that of DCH-32 (5.52 g),
DCH-177 (5.45 g) , local green (5.39 g) and Jyoti
(5.32 g). The larvae fed on local green, DCH-177,
Bangalore tree and Jyoli registered low mortality
(10-12%) as compared to that of 48-1 (21.33%)
and DCH-32 (32 %). The effective rate of rearing
(ERR) was maximum on local green (90 %) closely
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followed by DCH-177. Bangalore tree and Jyoti (88
o 89.33%). It was minimum on DCH-32 (68 %)
followed by 48-1 (78.66% ).

Cocoon parameters : The highest single
cocoon weight was recorded with DCH-177 (2.92
g) followed by local green (2.88 g), Ivou (2.83 g),
Bangalore (ree (2.76 g ), 48-1(2.71 g) and DCH-32
(2.44 g). The maximum shell weight was recorded
with Jyoti (0.53 g) followed by local green (0.43 g)
and DCH-177 (0,41 g). It was minimum when fed
on Bangalore tree (0.36) followed by DCH-32 (0.38
gland 48-1 (0.39 g). The highest shiell ratio and silk
productivity per day was recorded from feeding of
leaves of Jyoti (18.66 and 0.096) closely followed
by local green and DCH-177. The minimum values
were recorded with Bangalore tree.

Management of Castor for rearing eri silk
worm (Samia cynthia ricinni)- NATP(ROPS-4)

S.V. Ngachan, A.B. Rai and Nemneihoi

Performance of some local and exotic castor
cultivars under rainfed foot hill condition

An experiment with 6- Castor Celtivars (5
exotic: DCH-32, 48-1, DCH-177. Jyoti. Bangalore
tree and 1- Local ) spaced at 90x45 c¢m in a plot
size of 1.5x3 m was carried out.
Plant height

The highest plant height was recorded with
local green at different growth stage (202.00cm at
120 DAS) except 90 days after sowing. The lowest
plant height was recorded with DCH-177 (133.35
cm at 120 DAS ).
Number of leaves

Number of leaves per plant. it did not vary
much among the varieties upto 105 days after
sowing. At 120 DAS, the highest number of leaves
were recorded with the variety DCH-32 (16.73
leaves) followed by Jyoti. Among the different
castor varieties, the maximum leaf area was
recorded in the variety Bangalore tree during all

the period of observation with 1003.20 sq.cm. of

leaf urea at 120 DAS. 362.49 sq.cm.
Leaf yield

At 120 DAS. Bangalore Tree type produced
highest fresh weight of leaves per plant (136.67 g)
followed by DCH-32 (124.33 g), DCH-177 (122.5

e e
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) dyoti (112.5 g) Local Green (88.33 g) and 48.1
(71.33 g). The maximum dry weight of leaves per
plant was recorded with DCH-32 (40.10g) followed
by Bangalore Tree (38.90g).

FARM MACHINERY AND
POWER

MEGHALAYA

Power tiller utilisation
R.K.P. Singh and K.K. Satapathy

Considering the concentration of the power
tillers at different locations, a survey was conducted
to examine the utilization pattern. problems being
faced in its operation, availability of spare parts and
repair and maintenance facilities and related
aspects. Twenty-four power tiller owners from six
different villages and Government run hiring centers
were contacted for the study. It was observed that
average annual use of power tiller in the state was
only about 481 hrs ranging from 260 to 950 hrs and
was mostly used for ploughing and puddling
operations. Custom hiring of power tillers is very
common among small land holding category of
furmers and hiring charge is Rs.120/-hr by the
private owners and Rs.1235/-ha (for 3-4 operations
of ploughing/puddling) by the Government owned
hiring centers. Majority of farmers expressed
satisfaction over usefulness and economic return
by the use of power tillers, but articulated
dissatisfaction on availability of spare parts, repair
and maintenance lacility on time and matching
implements for sowing, weeding, harvesting,
threshing ete.

Identification of mechanization gaps of major
horticultural erops
K.N. Agrawal, R.K.P. Singh and S.V. Ghadge

A study was conducted Lo identify the prevalent
cropping practices and existing mechanization gaps

for major horticultural crops grown in the region
such as citrus, pineapple, arecanut, ginger, turmeric.
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large cardamom, vegetables, ete. It was found that
area under traditional fruit crops varied between
0.1-1.0 ha. Citrus is preferred as homestead crop
while pineapple is grown on small and large plots
on hill slopes after jhuming (Shifting Cultivation).
The vegetables are grown as major cash crop while
large cardamom is main commercial crop of Sikkim
state. Ginger and turmeric are major Spices grown
in the Meghalaya and Sikkim. The human power
was found to be matn power source since most of
the growers are using traditional tools. The human
power requirement for land preparation, planting,
weeding, harvesting was found to be 50-70, 25-30,
40-60 and 70-100 man-days/ha, respectively. The
identified mechanization gaps were categorized in
three categories 7.¢., new developments, developed
but needs adoption in the region, already
commercially available and needs popularization.
Based on this some improved tools and implements
were identified and evaluated. To collect, the
information regarding improved tools and
implements available across the country. A total of
37 manufacturers of improved implements were
contacted and 14 types of small hand tools and
implements were procured for adoption and
demonstration purpose. The preparation of directory

of tools suitable for horticultural cultivation is under

progress.

Anthropometry of agricultural workers

R.K.P. Singh, K.N. Agrawal and K.K. Satapathy

To g&_-:m:mfe ergonomic database of agricultural
workers of Meghalaya, an anthropometric survey
was conducted in Ri-Bhoi, East Khasi Hills and West
Khasi Hills districts of Meghalaya. Data on 69
different body dimensions having direct implication
of agricultural tools and implements design were
collected from 400 agricultural workers (200 male
and 200 female) in the age group of 20-45 years.
Subjects were selected randomly from different
villages. It was found that body dimensions of
agricultural workets of Meghalaya were significantly
different than the people of other parts of the
country. The average value of stature, eye height,
elbow height, knee height, sitting height, sitting eye
height, hand length, palm length, hand breadth at

metacarpal I11 and weight of male agricultural
workers were 157.5, 146.3, 98.1, 45.0, 81.5, 72.9,
16.3, 9.4, 7.7 ¢m and 49.3 kg respectively.
Corresponding value of the female workers were
150.4, 137.7,94.2, 42.3, 76.2, 64.9, 16.0, 9.0. 7.6
em and 43.7 kg. Data were also collected on time
spent, drudgery perceived and gender involvement
in different farm activities being carried out for
paddy., mdize and ginger cultivation in Meghalaya.

Status of farm mechanization

S.V. Ghadge and K.K. Satapathy

A study on major crops, cropping patterns and
the level of mechanization ol major operations was
conducted. The survey indicated that multipurpose
dao, spade, hoes, sickles, country plough. bamboo
made leveller and transporting baskets were the
common types of hand tools and implements used
in Meghalaya. These are manufuctured by age-old
traditional methods in stall forging workshops
spread across the state. All the hand tools and animal
drawn equipment need improvement for increasing
capacity, efficiency and life. There is a special need
of appropriate tools for paddy land puddling,
transplanting/sowing, weeding, harvesting and
threshing besides suitable implements for
horticultural erop production and processing.

Prototype manufacturing of agricultural
implements

R.K.P. Singh and K.K. Satapathy

Characterization of identified prototypes were
completed and manulacturing drawings of wheel
hoe, hand winnower, maize sheller, citrus harvester
and pedal operated paddy thresher were prepared

Using tooling, die, punches, jigs and fixtures total
75 numbers of pedal paddy thresher, 75 numbers of
fruits harvesters, 55 numbers of wheel hoe and 50
numbers of seed drills were fabricated during the
year. To develop human resources in manufacturing
technology, three traininf programme of 3 days, 10
days and 20 days duration were organized for the
artisans and blacksmiths of Meghalaya and Sikkim
state under NATP project on Prototype
Manufacturing of Agricultural Implements in which
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altogether 48 participants participated and learnt
about fabrication of maize sheller. wheel how. fruit
harvester, garden rake and grass slasher.

Study on food and nutritional availability and
post harvest activities

R.K.P. Singh, K.N, Agrawal and K.K. Satapathy

Beneh mark survey was conducted to study
the present status of food and nutritional availability
and post harvest activities being followed in ten
identified villages. Data were collected through a
structured schedule containing infoermation on
household composition. land holding. sources of
irrigation, farm inventory, tools and implements used,
animals resources, crop enterprises, post harvest
technologies being used, food consumption and
dietary pattern. months in which problem is faced
regarding food availability, processing/preservation
technique used for foods items, product prepared
indigenously for preserving shelf life of the food
grain and horticultural crops, type of packaging used
for storage of food items and [ood grains etc.

Traditional method of soybean processing

R.K.P. Singh and K.K. Satapathy

Study of indigenous method of soybean
processing was conducted in Ri-Bhoi and East
Khasi Hills district of Meghalaya. It was found out
that the people of Meghalaya consume soybean in
the form of fermented product called Tungrymbai.
(Fig 30) The steps involved in preparation of
Tungrymbai is cleaning, soaking, removal of skin,

cooking and packing and incubation, Cleaning of
soybean seeds is done to remove impurities like
stone, mud. dirt, chatf, etc. and followed by washing
with water.  After cleaning and washing, the
soybean sceds are soaked in water for about 8-10
hours. The outer skin is normally removed before
cooking by rubbing the soaked seeds gently in
between the two palms and then it iy removed
through repeated washing of the soaked grain
through water. After removing the skins the soybean
seeds are cooked with water for 5 to 6 hours. When
itis well cooked. the product is allowed to cool down
and then it is ready for packing and incubation.
Packing and incubation is done to ferment the
cooked soybean. This step is very important,
because it governs the quality of the linal product.
For packing the cooked soybean, leaves of
Clinogyne dichotoma (locally called ‘Lamet’) are
used. The cooked seeds are placed in a bamboo
basket whose interior surface is well lined with the
lamet leaves and folded over the top surface of it.
After proper covering the digester (or basket)
containing the cooked soybean is hung over the
cooking place (chulah) of the house to maintain
warm condition and faster fermentation. The
incubation is done for 3-5 days to get the desired
product. The color of this product is brown and the
smell is somewhat unpleasant with mild pungency.
[t was ussumed that the logic behind the mechanism
of this fermentation could have been due to the wild
fungi (or bacteria) present in the leaves used for
packing and incubation. After the product is well
fermented, it is ready to make different food items.
The people of Meghalaya consume the tungrymbai
after making a delicious food item by frying the
fermented product with mustard oil, garlic paste,
green chilly, turmeric powder and ground roasted
sesame, salt ete.

Agricultural implements manufacturing

R.LP. Singh and K.K. Satapathy

A survey of units engaged in manufacturing of
agricultaral implements was conducted in the East
Khasi Hills and West Khasi Hills district of
Meghalaya. The information was collected on types
of agricultural tools and implements manufactured/
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fabricated, raw materials used, manufacturing
facilities available. processes followed ete. for the
fabrication of products. It was observed that most
of the local artisans who manufaciure the
agricultural tools are concentrated at few places
like Mylliem, Sohryngkham, Mairang etc and
manufacturing of agricultural implements is done in
blacksmith workshop using mainly the bellow and
rotary type blower, hammer. anvils, tempering/
quenching trough etc. The most commonly
manulactured tools are different types of Khasi
spade, dao, kitchen knile, fish cutting knife, axe,
etc. Most of the units at one place are
manufacturing similar types of tools and implements
and products made by various units are almost
similar in shape, size and quality. Raw materials
used are mainly rejected leaf springs of automobiles,
MS angle, MS flat etc. and coal as fuel. Workshops
are made of wooden piers with thatched or Gl sheet
roof and kutcha earthen flooring. Individuals own
most ol the units and workforce comprise of 5-7
labours generally unskilled and hired from the
locality on contractual basis. Tools manufactured
are seasonal in nature and quantity of products
varies according to demands and supply basis. There
is no proper system for the sale of products and
manufacturers have o sell themselves either at
Shillong or during weekly village market, There are
no firms manufacturing improved and approved
agricultural tools and implements.

Adaptation of attachments on light weight
power tiller

C.S. Sahay

The various attachments such as plough, puddler
and leveller were adopted with the AAT 3000 model
light weight power tiller and tested for its suitability.
Two types of plough attachment namely chisel type
(Fig 37) (for heavy soil of valley land) and mould
board plough (Fig 38) (for lighter soil in upland)
were tested. The power tiller was tested in valley
and terraced lands and different parameters were
noted. The actual field capacity was found to be
0.018 and 0.027 ha/h in valley land and terraced
land conditions respectively. A bullock drawn
rectangular blade puddler was modified to make it
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suitable for power tiller through a single point hitch.
The axis of hitch was vertical and it was acting like
a hinge. The frame joining the puddler with power
unit was made in such a way that it allowed seating
of operator on the wooden seat above puddler (Fig
39). The actual field capacity of the puddler was
found to be 0.30 ha/h with field elficiency of 70, 4
%. A 1.2 m long wooden plank was used for the
levelling operation. The field capacity was found to
be 0.32 ha /h with field efficiency of 77%.

el
Fig 37. Puddler attachment with light weight
Powertiller

1

Fig 38. Light weight Powe

i _ - P,é,\‘
rtiller with developed
attachment

Fig 39. Animal drawn puddler
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Prototype feasibility testing and Front Line
Demonstration

KN Agrawal, C.S, Sahay, R.K.P. Singh and S.V. Ghadge

Five prototypes  were taken for [easibility
studies to evaluate its suitability while 7 implements
and few horticultural tools were taken for front line
demonstration in the farmers’ field. The feasibility
studies were conducted both at research farm and
farmers filed. The area covered and feed back
received from the study are given in Table 54.

SIKKIM
Agricultural Mechanization
R.K.P.Singh, S.V. Ghadge and K.K. Satapathy

A survey was conducted to study the present
status of agricultural mechanization in Sikkim state.

Data on crops grown, cropping pattern, tools and
implements used ete. were collected from all the
four districts of Sikkim districts using stratified
random sampling technique through a structured
proforma. Based the
mechanization gap was identified for major crops
grown in the state. It was observed that most of
the agricultural operations are performed manually
with the help of animate power sources and no

on observations. a

improved tools and implements are used at present.
Based on identified mechanization gaps and
prevalent cropping patterns, it was found that there
is large scope for introduction and popularization of
animal drawn implements like mould board plough,
ridger plough and manually operated tools namely
pregerminated paddy seeder, maize planter. wheel
hoe, garden rake, pedal paddy thresher, maize
Sheller, hard winnower etc. in the state.

Table 54. Area covered and feed back received for different improved implements

Equipment Area/No.
of Demo
{ha)

Grass Cutter Assembly of Light Weight 1

paower tiller

Citrus Harvester 3

Motorized Wireldop thresher S0q

1T Puddier 0.5

Self Propelled Paddy Transplanter 0.25

Pre Germinated paddy seeder 1.0

Vertical Conveyor Reaper 0.5

Tree Prunner 3

Horticultural Tools (2

Wheel Hoe 0.34
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Farmer's Feed Back/Remark

The initial cost is very high.

Acceptable to farmers, reduces the risk of climbing on trees,
may be taken for large scale demonstration

Needs more demonstration
Needs further evaluation
Needs further evaluation
More evaluation is needed

Good cutiing action by the machine, difficult o be taken 1o
typical terraced fields

It reduices the risk of ¢limbing on trees, can be propagated
among farmers having orchards but cost has o be reduced
Reduces the drudgery of operations of weeding but needs more
demonstration.

Suitable for crops in terraces and in rows especially vegetables
and flowers, reduce the labour requirement and easy (o carry
but initial cost 1s high
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SOIL AND WATER
CONSERVATION
ENGINEERING

MEGHALAYA

Runoff Plot Studies for Soil Erosion control
Modelling

A.K. Mishra, R. K. Singh, K.K. Satapathy
and B. Majumdar

Eleven runoff plots of 22.1m X 1.5 m size were
laid out (8 Nos. at 28% Convex and 3 Nos. 36%
concave slope) and the instrumentation of plots
were done with the help of one day water stage
level recorder, 20 cm HS flume. Different agronomic
practices / land use of the region viz., uncultivated
bare fallow (P1), ginger cultivation with Mizo
Method (P2), ginger cultivation on Bun (Khasi
Method) (P3), cultivated bare fallow (P4) sole paddy
upland (Variety IET-13459), sole maize (P5), topo
sequential cropping (Line sown along the slope) on
upper half slope plus upland paddy (Line Sown )
along the slope on lower slope (P6), upland paddy
(Line Sown ) along the slope on upper half slope
plus maize (Line sown) on lower slope (P7) and
natural vegetation (P8) soybean sole crop(P9),
natural vegetation (P9), sole paddy (P10), sole maize
(P11), were simulated in the plots and their response
to runoff and sediment production were evaluated
to suggest a safe economic agricultural practice for
ditferent situation. The total runoff , soil loss and
nutrient are being analyzed. The soil analysis was
carried out in all the plots and it was found that the
soil is grossly deficient in N, P and K.

Natural resources management planning
through RS and GIS for treatment of severely
degraded Cherrapunjee Watershed

AK. Mishra

Watershed traversing and qualitative
assessment of the resources scenario has been
undertaken. The topographic maps of the scale 1:
50,000 and 1: 25,000 was acquired from the North
Eastern Regional Circle Office of the Survey of
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[ndia, Shillong. A watershed area of approximately
20 sq.km. was been delineated after careful
examination of the topographic sheets and field
visits. Tracing of watershed contour maps, drainage
maps and prominent features in the watershed were
done and points on the maps were located in the
field for ground truthing in future. From the SOI
map of 1: 25,000 scale the morphological parameters
of the selected watershed are: Average slope of
watershed, 25%; relief. 1156 m: relative ratio, 4.203;
elongation ratio, 0.225; form factor, 2.8708;
circulatory ratio, 2; basin length width ratio, 2.8;
drainage density, 4.702 km/ km*; and stream
frequency, 26.63 per km’. Some other watershed
characteristics have been estimated as under Table
55).

Table 35. Some watershed characteristics
studied

S. Particulars Details

No.

1 Area (A) 30143750 m* /
30.143750 km?

2 Perimeter (P) 27.5 km

3 Maximum elevation 1656 m

4 Minimum elevation 500 m

- Basin length (L) 10.5 km

i Maximum Width 3.75 km

Consumptive use and total water requirement
of major crops of NEH region

A. KMishra and K.K. Satapathy

Climatologic water demand of major crops
grown in Umiam and around in Meghalaya was
worked out. To estimate the crop water
requirements and crop consumptive use of main
crops viz., upland direct seeded and lowland
transplanted paddy, maize, soybean, groundnut,
vegetables (tomato, potato and French beans)
CROPWAT (Ver., 5.2, FAO) computerised
simulation model was used. Standard crop
parameters and the long term average climatic
parameters of the meteorological observatory
maintained by ICAR were used as inputs. The results
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showed that the Kharif season crops exhibit nil or
very low requirements of water as effective rainfall
is received during this period. The climatic water
demand of rice was found to be varying from 196-
274 mm, irrespective of rainfall depending upon the
dates of transplanting. The seasonal climatic water
demand of maize varied from 11.9 to 70.4 mm.
Though no crops are grown in the post monsoon
season yet it was observed that if the crops are to
be grown they have to be supplemented with
irrigation up to 100 mm.

Efficient utilization of water harvesting
structures

A.K. Mishra, R, K. Singh, K. K. Stapathy and N. Rai

Six years old peach orchard was supplied
irrigation as per water requirement estimations made
using established principles with the help of small
drip irrigation equipment. The crop response (o
irrigation was studied. It was observed that the
overall health of the irrigated plants was better as
compared to the unirrigated plants. There was an
increase in the [ruit yield of the order of 25 —45%
in various treatments with varying level of irrigations.
As the year in reporting was an OFF year due to
pruning of the plants, the yields per plant was less
but the size of the fruits was bigger (5-7 ¢m
diameter) as well as the average weight varied from
50-70 g. A new orchard of low chilling variety of
plum variety from Manipur (Local variety) has been
established. Out of the total plants planted near
AEW microwatershed approximately 65 % are
surviving mainly due to the proper application of
irrigation with the help of drip system. Another 60
nos. of tissue cultured citrus plants are also being
established near Runoff plots and the survival rate
is 100 %.

Partial area treatment of upper Shipra
Watershed

K.K. Satapathy, S.K. Jena, J.L. Singh, D.K. Sonowal and
J.MLS. Tomar

Upper Shipra Watershed having 925.64 ha area
under Umsning development block in Ri-Bhoi district
was selected as study area under the project.
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Watershed characteristics were studied through
interpretation of remote sensing imagery collected
from NRSA, Hyderabad. Ground truth verification
was done on different aspects of land use/ land
cover, soil, slope, aspects. geomorphology etc.
Under Upper Shipra Watershed a sub-watershed
comprising an area of 57.17 hectares was selected
for Partial Area Treatment. The area was
subdivided mnto 13 microwatersheds and the various
morphological parameters were calculated. Based
on the land capability class of different land use.
freatments were imposed in different
microwatersheds. Contour bunding, half moon
terrace, bench terrace, grassed waterways were
some of the soil conservation measures adopted in
microwatersheds. Landuse imposed were agri-
horti-silvi-pastoral, horti-silvi, agro-pastoral and low
land paddy. Crops such as Radish, laipatta, french
bean, groundnut, maize, tomato, brinjal were grown
as field crops. Horticultural crops like Assam lemon,
orange, guava, pear and litchi were planted. As a
part of gap filling, 25 numbers of orange seedlings
and 30 numbers of guava variety (Allahabad
safeda) seedlings were transplanted in horticultural
portions. The crops found promising in the
watershed are french bean (4.545 t ha'!), lai pata
(2.598 t ha'), and brinjal (2.667 t ha'). Three
numbers of ponds of 0.06 ha, 0.07 ha and 0.11 ha
area with 2 m depth were excavated. Rohu, Mrigal,
Katla, Common Carp, Grass Carp, Silver carp
were put in the pond. Works are under progress 1o
introduce poultry, duckery and piggery component
with fish.

Within the sub watershed three main
waterways were identified in which various
structures like drop spillway, diversion wall, gully
plug etc. are proposed for arresting erosion and
harvesting of water for its efficient utilization. In
order to assess the impact of partial area treatment
on hydrological behaviour, a 3’ deep triangular weir
has been constructed from which hydrological data
such as runoff and sediment yields ete. are collected.
PRA exercise was conducted in Mawpun village
to analyze the agro- ecosystem and identify the
agricultural and livestock problems perceived by the
villagers. The major problems being faced by the
villagers were drinking water, unemployment, lack
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of school, non-availability of insecticide/fungicides
and financial support.

Hydrological evaluation of land use systems
in hilly micro catchment

K.K. Satapathy, A.K. Mishra, M.S. Venkatesh
and K.K. Dutta

The watershed is located in Umsning
development block in the in the Ri-Bhoi district of
Meghalaya at a distance of 10 km from the Institute.
Main watershed (MW) having an area of 240.6 ha
was delineated from Survey of India Toposheet.
Three numbers of smaller watersheds (WS, WS,
and WS)) of area ranging from 3 to 13 ha within
and adjacent 1o the MW have been delineated for
development und study/ evaluation of hydrological
behavior, soil and water conservation measures, soil
fertility status, sustainability of production systems
etc. Another three micro-watershed within the WS,
(WSS, WSS, & WSS,) of area about 2 ha each
have also been delineated for micro level study of
different land treatment measures. hydrological
aspects and sustainability of crop production ete.
Contour and drainage maps of all the watersheds.
land use and land capability maps of WS, and WS,
micro watersheds were prepared. Soil survey and
mapping for NPK of WS, and WS, were done,
Seven gauging stations of different types are
installed in the watershed to record runoff and
sediment from the watersheds as found necessary
and suitable. These include H flumes of 1.5 {1. 2.0
ft and 3.0 ft, and Parshall flume. One small
meteorological observatory is also set up to monitor
rainfall and evaporation. The indigenous method of
cultivation, BUN is prevalent in the watershed and
chemical properties of the soil after BUN cultivation
were studied. Soil pH and cation exchange capacity
were found to increase while organic carbon
reduces. Infiltration rate was found to be high.
varying from 0.26 to 4.2 ¢m/min. Contour bund is
adopted as structural measure to check soil loss
down the slope. Contour bunds were aligned at 1.0,
[.5 and 2.0 m vertical interval depending on the
slope. It is expected that the land within the bunds
will be converted (o terraces after few years, For
sustainability of production system, change in land

R s

1o

use 1s proposed and land use maps were prepared
for watersheds WS and WS, Implementations are
al various stuges.

AGRICULTURAL EXTENSION

MEGHALAYA

Drudgery as perceived by the tribal women in
agricultural operation with special reference
to Meghalaya

N. Prakash, Rajesh Kumar and PP, Pal

A study. was conducted in six randomly
selected drudgery faced districts of Meghalaya
taking 120 women involved in agricultural activities
to assess the extent of their involvement in ditficult
agriculture operation.

The women were interviewed Lo know the
degree of drudgery they perceived in different
activities and a vast majority of women (60.0%)
perceived that high degree of drud gery was involved
in agriculture. With regard to degree of drudgery.
manual threshing of paddy has been considered as
the most tiresome operation by 89,17 percent of
the tribal women followed by transplanting
(79.16%), weeding (62.50%) and transportation of
vegetables from field (56.67%).

An analysis of crop and livestock management
practices in Garo Hills of Meghalaya in a
gender perspective

A study was conducted in four randomly
selected villages of West Garo Hills to find out the
contribution of male and female workers in selected
agricultural and animal husbandry practices. From
each village. 20 male and 20 female were randomly
selected based on a single criterion that they must
be engaged in both form of activities. Thus a total
of 80 male and 80 female were finally selected and
interviewed.

The maximum involvement of women in
farming was noticed in drying and cleaning (75%).
followed by transplanting (62.50%), weeding (40%)
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and application of FYM (38.75%). The male
perceived their major involvement in plant protection
(77.50% ), tollowed by watch und ward (60.80%).
direct sowing (43.75%) and fertilizer application
(37.50).Maximum involvement of male as per the
perception of women was selling of milk/meat
(100%), purchase of fleed (43.75%)
anthelmentics (27.30%).

and

Tribal women participation in agriculture

A study was conducted in a few randomly
selected villages of Meghalaya with a sample size
of 100 tribal women to know their involvement in
agriculture and livestock activities. It has been
observed that the women spent maximum average
hours in transplanting (8.30 hrs). As regards
livestock activity, health care consumed maximum
average time of women (3.33 hrs). The other
significant activities of farming included harvesting
(10.00 hrs) sowing (8.30 hrs), intercultural practices
(4.30 hrs) and sale of produce (4.20 hrs). Regarding
decision-making pattern, their counterpart consulted
the women in storage, transplanting, drying, cleaning
and thrashing.

TECHNOLOGY ASSESSED AND REFINED

Institute Village Link Programme IVLP
(NATP)

This project was implemented among 1000
farm familigs through execution of different
interventions so as Lo assess different identified
lechnologies against the micro farming situation as
well as to solve the identified problems of the project
areq.

Three rice varieties (Local, RCPL~1-87-8 and
RCPL~1-87-4 |) were tested for their production
potential in farmers” fields and it was observed
that the production potential of RCPL-1-87-8 and
RCPL-1-87-4 was quite high ( 39— 43 g/ha) in the
existing micro-farming situation.

On  farm trial conducted Lo assess the

performance of improved variety of maize indicated
that Improved varieties performed better as
compared to local varieties.
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Fig 40, Production potential of different crops under
IvLP

Fig 41. Capsicum & Tomato at farmers’ field

On farm trial conducted Lo assess the
performance of hybrid variety of tomato in the
existing micro-farming situation indicated that more
than double production could be achieved through
adoption of hybrids like Rupali and Vaishali than
local varieties (Fig.40 & 41).

On farm trial conducted to assess the
efficiency of Butachlor in controlling weeds of paddy
in upland conditions showed that spraying of
butachlor @ 1.5 kg per hectare was most
econaomical and beneficial.

Forty piglets (Hampshire 87.5% inheritance)
were distributed to the selected farmers of different
IVLP adopted villages (o assess the performance
ol pig rearing at farmers’ lield condition.
Performance of these pigs are being studied.



ARUNACHAL PRADESH
Vishwakam, Jyoty Bora and B. Soloi

Training

During the reported period 52 courses were
conducted in the disciplines of crop production,
horticulture and home science involving a total
number of 436 participants, out of which 286 were
females.

Front line demonstration on mustard (‘ri)p

A total number of six farm families were
adopted under Front Line Demonstration on Mustard
(var. M-27) covering an area of 6 ha of East Siang
District, in Kabu, Nyigam, Daring and Nyodu
subdivision in collaboration with Department of
Agriculture, Along and Basar. Field day cum
training programes were also organized in
collaboration with the state Agriculture Department
during the crop period.

Farmer Scientist Interaction Program at
Pasighat

The scientists and Extension Officers of
Arunachal Pradesh Centre also participated in a
two days interaction programme organized by
District Farmers Training Center, Pasighat,
Arunachal Pradesh. Cropping pattern and cropping
sequences on hill slope with special reference to
pulse, horticulture crops and agro-forestry like
bamboo, broom grass and tree species were
discussed. A model of Zero Energy Cool Chamber
was also demonstrated and construction method was
explained to the participants.

Awareness programme on conservation of
agrobiodiversity

A Grassroot Level Awareness Generation
Programme on Conservation of Agro-biodiversity
under NATP sponsored by NBPGR, Barapani,
Meghalaya was organized at ICAR, KVK, Basar
on 5" December 2002 involving more than 100
participants.
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NAGALAND

R.C. Verma, Mrs. V. Kenny Naleo, H.D. Singh, W.R.
Singh, A.K. Khan, Anamika Sharma and Naresh Babu

Training

Fifty two training programme in agronomy.
horticulture. animal science. home science,
mushroom production were conducted in adopted
villages under transfer of technology in Tenuiphe,
naga United Village and Showuba village with a
total participants of 1269 farmers. Some inputs were
also distributed to farmers for demonstration in their
own field/community land.

Front line demonstrations

FLD programme on oilseed and pulses were
carried out in Tenyiphe, Naga United village and
Showuba village covering 198 beneficiaries in 46.75
ha area (Table 56).

Table 56. Results of Front Line Demonstration
on oilseed and pulses during 2001-2002

Crop/var. Nos. of  Average yield (g/ha) G
Farmers increase
farea In Out over local
covered demonstra-  demonstra-  check

Lion tion

Groundnut(JL-24) 3645 &3 12 41.66

Sayhean(J5-355) 92.75 15 8] ifnbh

Sesamum(Local) 17425 6 3 20,00

MustardiM-27) GRAD 6.3 3.5 12.69

Field pea(Ruchana}  35/2 50.0 NA

(Green pod)

Gram({*-233) 132 7.0 =

_ Different orchards of horticultural crops were
established at KVK Instructional farm and package
of practices were imparted to the trainees. Teak.,
gamari, hollock, titachap and Nahar etc. were
maintained under wastelands development.

TRIPURA
Front Line Demonstration, training and

extension activities undertaken during the period
under report are presented in the following tables.
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Table 57. Training;:

Discipline On Off, Total Duration  ST/SC Male Female Total
Campus Campus Courses Trainees
Agri L. Engg 6 2 8 1-2 day 43 82 19 82
Agri T, Extn, 6 4 10 1-2 day 70 109 24 133
Agronomy 2 - 2 | day 12 22 - 22

Total nos. of training = 20; Total nos. of trainees = 237

Table 58. Frontline demonstration

Name of the crop  Variety Area (ha) No. of No.of  Average Local Increase
Farmers SC/ST  Yield Check In yield
Mustard B-9 20.0 94 58 8.3 g/ha 5.0 g/ha. 66%
Hybrid Pro-Agro 2.0 2 7 Standing crop - -
Paddy 6201 - - - - -

Table. 539 Extension activities

Activities No. of Programme  No. of participants Male Female
Field Day 2 78 70 8
Farmers visit to K.V.K - 264 255 9
Scientist visit to tarmers field. 19 180 - -
Diagnostic service - 50 = =
Extension Literature prepared 6 Nos. - - -

MEGHALAYA

TRAINERS’ TRAINING CENTRE
G.C.Munda

Training programmes conducted during 2001-2002 are shown in Table 60.
Table 60. Training programme conducted in TTC

Name of the training programme Duration No. of participants

Male Female Total

Poultry production technology 9-11™ June, 2001(3 days) 0 21 21
Gralting training on fruit bearing trees 22-27 Feb, 2001 (6 days) 24 0 24
Women in Agriculture 6-17 Mar. 2001 (12 days) 0 3 3
Special orientation programme on rice 8-12 Oct. 2001(5 days) 12 13 25
production technology

Advance methods of pig production and management 4-6 Feb. 2002 (3 days) 4 0 4
Mushroom production technology 19" Mar, 2002 ( | day) 10 0 10
Total 50 37 87
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FARMING SYSTEM RESEARCH
PROJECT

MEGHALAYA

K.K. Satpathy, B.P. Bhatt, K.A. Pathak, K.N. Agrawal,
KK Dutta, B. Majumdar, R. Rahman and J. L. Singh

Dairy based farming system (FSW )

The watershed had un area of 0.94 ha with
slope of 32.02% .The bund and risers were wtilised
for cultivation of perennial fodder such as broom
and guinea grass, while terraced arca was put under
annual fodder viz. rice bean, soybean and maize
cultivation. Two milch cows with their calves were
maintained on the green biomass (326.66 q)
produced from the watershed with additional
supplementation of concentrate feed (23.70 q) and
paddy straw (19.60 q) from outside source. During
January-April paddy straw and broom grass was
fed to cattle. Dairy cows produced 3757.0 litres of
milk and 12.0't manure in 237 days. The average
milk yield was 8.2 litres /day/ cow.

The average productivity of broom and guinea
grass was 283 and 248 g/ha after 16 years of
continuous fodder cutting. The average productivity
of annual fodder was 81.9, 122.17 and 120.0 g/ha
for rice been, soybean and maize fodder
respectively.

Agropastoral system (FSW )

This system was designed on 32.5% sloppy land
having a watershed area of 0.538 ha. The annual
crops were grown on bench terrace and fodder
grasses on terrace risers. To generate subsidiary
source of income, a cow with its followers were
maintained on the biomass produced from the
system. However, concentrate feed (10.9 g) and
paddy straw (8.6 q) was supplemented from outside.
The system gave an yield of 72.16, 4.5, 14.79 and
172.16 (g/ha) of maize, ragi, popcorn and ginger
respectively during Kharif while rabi mustard grown
in residual moisture gave 9.16 g/ha yield. Cowdung
production was recorded to the tune of 14.5 ton,
which was recycled in watershed to improve soil
fertility. Guinea grass planted on the terrace risers
of the watershed produced 1410.8 g/ha biomass in

the monsoon season. Milk production from the
system was 2120.0 litres in 237 days with average
milk yield of 9.72 litres /day/cow.

The energy flow pattern of the agro pastoral
system having .36 x .58 ha arca under crop with
grasses in risers was analysed. The overall output-
input ratio of crop cultivation on terraces during
Kharif scason was found to be 4.01. Corresponding
figure for rabi was 2,43, Among the various crops
grown in the system. highest output-input ratio was
found to be 10.069 for ginger crop. About 38%of
the feed requirement (69250 MT) of animals kept
in the system was supplied from the grasses grown
on risers. The remaining feed was supplemented
using animal feed and paddy straw during lean
season. The output-input ratio of livestock system
was found to be 0.765 while that of the whole
system 1.03.

Agrihortisilvipastoral system (FSW)

The watershed has 1.03 ha area with average
slope of 42%. The whole area was divided into 3
portions. The bottom portion land was utilised for
crop production, middle portion with half monsoon
terrace for fruit crop and top portion for the lorest
trees and pasture. Maize (35.0 g/ ha), ginger (33.70
g/ha) and groundnut (5.0g/ha) were grown in Kharif
season while radish (196.5 g/ha) and mustard (2.60
g/ha) were grown in residual moisture in rabi season.
During the year, the orange and Assam lemon
showed poor performance. The size of the fruit of
the orange was reduced to unmarketable size.
Assam lemon suffered from shooty moulds. Plants
were removed during the month of August and new
seedlings of Assam lemon were transplanted by
changing the place of old plants. The interspaces in
the middle portion and risers in lower terrace were
utilised for production of guinea grass which yielded
27.95q (469.38 g/ha) green grass.

In the upper portion of the watershed
(silvipastoral ). broom grass produced a total biomass
of 26.78 talong with 80 kg broom spikes.

The energy flow pattern of the
agrihortisilvipastoral system was estimated. Among
the various crops grown, radish, ground nut and
mustard were found to be energy efficient
compared to ginger .The overall output -input ratio



of the crop growth was estimated as 2.47. The
energy requirement for the horticultural crops was
found to be SO55 MJ but due to poor bearing of the
plants. the energy output was very less. However,
the silvipastoral component gave a very high energy
vield ol 44651 M.

Goat production in silvipastoral system (FSW )

Goats and cattle maintined in FSRP were
regularly monitored for various important infectious
diseases. During the period, broad- spectrum
anthelmentics was advocated for goats. Post
mortem examination of dead animals was conducted
to ind out the causes of death and 1o take remedial
Measures.

Soil properties under different land use
systems

V. K. Mishra, Kailash Kumar, Patiram, M.S. Venkatesh
and B. Majumdar

Soil samples were collected from conserve
forest. degraded/eroded land and farmer’s field
under Shipra watershed. In farmer’s field, crops
were taken for two years continuously after three
years of jhum cyele. Faster soil degradation in
physical characteristics like bulk density, water
holding capacity (WHC) and organic carbon content
wits observed in bun system, Organic carbon
content reduced from 1.88 o 1.50 per cent, WHC
from 45.23 to 41,06 percent and bulk density
increased from 0.82 to 0.89 g/em’, These properties
were not very much affected in terraced pasture
and i upland maize fields. Organic carbon content
and WHC were very high and bulk density was
very low in conserve lorest. The most part of
degraded/eroded land had less than 30 ¢m soil and
organic carbon, WHC and bulk density were 2.05
per cent, 39.62 per cent and 1.72 g/em®, respectively.

Effect of bun systems on physico-chemical
behaviour of soil and ginger crop production
under terraced condition

V.K. Mishra and S.K. Gupta
Although the bun system of Meghalaya is very

much hazardous for seil , still it is very popular among
the farmers. Survey indicated different types of bun
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being practiced to utilize the local materiuls like
weeds. grass, FYM etc. However, information on
changes in soil properties and crop production under
control condition of different tvpe of buns are not
available. Hence the study was planned to assess
the elfect of FYM- bun grass. bun closed burned
bun, open burned-bun, ridge and flat system on soil
properties and crop yield. The ginger yield was
observed in the order of FYM bun >close burni-
bun> grass-bun>open burnt-hun>ridge>{lat.
Favourable changes in physico chemical properties
were also onserved under bun systems. The values
were recorded in the range of 4.7 — 5.2 pH, 1.55 -
1.85% organic carbon, 375-485 kg/ha. Available N,
6.89 — 16.05 kg/ha available P.O. and 124-315 kg/
ha. available K O under different bun systems.,
Physical properties like bulk density decreased from
108 to (.85 g/lem? und moisture content from 0,46
to 0.32% under close burned- bun. Under flat
condition high value of bulk density and moisture
content might unfavorable environment for ginger
crop production.

Distribution pattern of forms of nitrogen in
different farming systems

The rate of mineralisation of organic matter to
N is effected by factors like land use. soil
conservation measures, supply of nutrients and
amendments. The different land use system in FSRP
is about 20 yrs old. The effect of different farming
system on  distribution pattern of N forms was
studied (Table 61). The NH4+-n, NO3-N and
mineral N content was lowest indicating higher rate
of mineralisation in this system. The potentially
available and total N were higher in FSWS (Shifting
cultivation land use) but it was recorded the lowest
amount of NH4+-N, NO3- -N and mineral N
among all the systems indicating lower rate of
mineralization in this system.

Insect-pests studies under different farming
systems

FSW,

Maize: Maximum population of Monolepra sp
during 1" week of July was 2.7/ plant and maximum
population of Mylocerous sp. was 1.3/plant during
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Table 61. Effect of different farming systems on forms of N

Form of N FSW, FSW,  FSW,
NHA+- (ppm) 2y 3.5 3147
NO3 - “N(ppm) a3 2.3 2.8
Mineral Nippm) 36.0. 33.8 34535
Available N(ppm) 221.1 253.8 2146,
Total N (%) (.20 018 0.17

second week of July. The crop was then harvested
for fodder purpose.

FSW,

Alder was found infested with green aphids
severely till leaf fall. Chrvsopa larvide were found
feeding on aphids during the month of Feb-May,
FSW,

No significant insects were observed feeding
on the trees except grasshoppers.

FSW,

Soybean: Maximum population of Monolepta
sp. 2.10/plant was recorded in the 1* week of July.
The maximum infestation (53.33%) of leaf folders
Nacoleia sp. was recorded during last week of July
in plants while the leaf infestation per plant was
242 leaves/plant. The population of Mylocerous
sp. was 2.4/plant only during first week of August.
The cidence of Mylabris sp. (1.14/Plant) was
recorded in the 2™ week of August and continued
till flowering.

Groundnut: The population of Monolepta
signata was recorded 1.25/plant during 1% week
ol July. Leaf folders infested 26.67% while the leaf
infestation was 1.5 leaves/plant. The maximum
population of Mylabris sp. was 1.90/plant during
3 week of August.

Ginger:Culm borer weevil was the only major
insect pest recorded. Maximum of 36.67% plants
were infested during second week of August. The
infestation continued up to 3™ week of September
with an infestation level of 10% in plants and 1.47%
inculms,

Ragi: The ¢crop  was found to be damaged by
grasshoppers Atraractomopha sp. Oxya velox and

FSW,  FSW, FSW, ESW,  FSW,
46.7 29.5 303 28.0 2533
6.3 4. 2.8 4.7 23
53.0 337 3301 287 25.6
233.3 2203 21019 179.2 25111
M i .1y 0.20 0.1% (.20

weevil (Myloderous viridis). The population of
grasshoppers recorded was 2.0/plant during [irst
week of August, while weevil population was 1.6/
plant during 3" week of August.

Popcorn: The incidence of Monolepra sp. was
recorded in the first week of July with a population
of 0.4/plant. The cob borer was the major pest
causing 40% damage at maturity. At harvest, 59%
cob damage was recorded.

Khasi mandarin: Leul miner (Phyvlocnistis
citrella) incidence was recorded [rom July to
November. Maximum damage of 58.33% in August
and 87.50% in November was observed. Maximum
no. ol aphids (27.6/twig recorded during 1 week
of September.

Assam lemon: Lecal miner (Peitrella)
incidence was 64.29% during the month of August.
The aphid population was very less (4.7 aphids/
twigs) due to poor growth of plants.

FSW,

Brinjal: During 1* week of July to 1* week of
September. maximum of 209% shoot borer infestation
was recorded per plant. Numbers of truit borer holes
recorded was 1.33/fruit in the 3" week of
September.

Watershed 8

Leaves and twigs were heavily infested by
pentatomid bugs (Urestyvlis punctigera:
Pentatomidae). The leaves were also skeletonised
by a yellow chrysomelid beetle.

Farming system new block

Leaf miner (P. citrella) damage on Khasi
mandarin was recorded up 1o 83.45% during last
week ol October. Myllocerus weevil incidence
was observed on peach plants. The maximum

Aannice! !z"a'g}‘(,éf”f 2 -200)2
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population recorded was 3.3 aphids/plants, during
lust week of October.

Maize: The maize plants were damaged by
flea beetle Monolepta signata and maximum
population was recorded during 2" week of July.
Cob borer §. elongella was the major pest and the
incidence started during 2™ week of August and
attained maximum damage (60% d uring last week
of August. At harvest, the cob damage of 62.66%
was recorded with 164 holes/100 cobs. The
population of larvae was 36/100 cobs and pupae
[1/100 cobs.

Growth performance of multipurpose tree
species (MPTS) in microwatersheds of FSRP

Table 62 depicts the data on growth
performance of five MPTs, ie., Acacia
auriculiformis, Symingronia populnea, Michelia
oblonga and Alnus nepalensis on more than 50%
slope.

Soil under canopy of trees was more moist and
fertile than the surrounding open area. Water content
decreased with increase in depth of soil in all the
blocks. Bulk density was less under canopy due to
microbial activity that increased the soil porosity,
whereas it was more in the soil of open areas, which
were compact.

Table 63 represents the data on understrorey
cover ol MPTs. It was observed that under storey
plots of Acacia autriculiformis harboured maximum
(168.83 +39.0 g/m?) ground cover, followed by M.
champaca (149.33+31.37 g/m?).

Table 63. Biomass under different MPTs and
control

Species Under canopy Open area
Biomass (g/m?*) Biomass (g/m?)
Michelia champaca 149.3331.37  209.83+47.67
Acacia auriewliformis 168 8323900 272.50+68.58
.S;w:'u'n.g:mrh; poprlneq  68.83+41.10 144, 66+48.60
Alnus prfzi:f.*u.&'r'.\‘ ISIZ,UU:‘:ZS.TH 21916224 45

Average 128.96229.34  210.29241 46

Hydrological behavior of experimental
watersheds

Hydrological behavior of experimental
watersheds in terms of total water yield, base flow,
surface flow (runoff) and peak flow were studied
(Table 64). Monthly rainfall and water yield pattern
from different experimental watersheds are
presented in Table 64.

Table 62. Growth performance of different MPTS

Species Height DBH Clean
(m) (m) {(m}
Avacia auriculiformis 13.190 0.195 5.034
+1.634 £0.031 +0.939
Syimingtonia populnea 13.224 0:167 6.070
+1.578 =(.007 +(.512
Michelin oblonga 10.360 0.104 6.357

+0.854 +0.013 +0.579

Almes nepalensis 7.958 0.094 3913
+0.121 +().008 +0.380

bole Canopy Basal Timber
spread area volume/
(sq.m) (sq.cm) tree (cu.m)
42.177 0.0309 0.155
+13.920 +0.009 +(1.060)
18.125 0.0211 0.134
+4.499 +0.002 +0.020
10,115 0.0086 0.054
+2.357 +(1.001 =0.007
16.227 0.0070 0.027
+[.893 +(.001 +().003
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Table 64. Annual water yield, base flow, surface flow, peak flow, soil loss ete from experimental

watersheds of FSRP (2001)

Parameferes Experimental watersheds

FS-W, FS-W, FS-W, FS-W, FS-W,_ FS-W, FS-W, FS-W, AEW
Surface How (mm) 2950 9927 16554 Negligible Negligible 37.61  Negligible Negligible 136,97
Base flow (mm) 4643 19149 14675 0.00 0.00 1644 0.00 .00 461,71
Total flow:(mm) 7393 29642 31281 Negligihle Negligible 5405  Negligible  Negligible 53969
Peak flow (mnifhi) L6T2 3779 2767 0.00 0.00 1460 0.00 0.00 1486

‘Soil loss (T/Haj

Table 65. Monthly water yield from different experimental watersheds of FSRP (2001)

Months Rainfall
{mm})

FS-W,  FS-W, FS-W,
Jan 6.3 () 4] 0]
Feb 4572 0} ( i
Mar 24.2 0 0] ()
Apr 140:6 it} ( U]
Maw 363.3 69 1% (.26 (.00
Jun 410.5 |81 8.37 3.01
Jul 507.1 471 3493 1078
Aug 433.8 0:23 63.09 61.94
Sepr 415.2 { 97.72 10891
Oct 282:3 0 $L57T 127485
Nowv 8.6 {0 7.90 (.32
Dec 28 0 258 0.000
Tatal 2721.6 7593 29642 31281
Mean 226:8 6.33 24.70 20.07
Max, 507.1 G918 9772 127.85

# Rainfall corrected by day [or Hydrological analysis

MIZORAM
N.5. Aazad Thakur and K. Laxminarayana

Dairy based farming system (FSW )

The watershed area of 2.5 ha with a slope of

549 was utilized for cultivation of broom and guinea
grass., Congo signal and Setaria to maintain 12
cattle heads. Five milch cows were maintained on
the biomass produced from the watershed. These
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Total Wateryield from experimental watersheds

FS-W, FS-W. F8-W,_ FS-W.. FS-W, AEW,
(0 0 0 ) ] (00
] 0 0 i { (100
0 0 0 ) 0 0.00
0 ( 0 )] U] (.00
0] () 4.09 () () 358
0 0 1543 0 0 28,14
0 0 26.85 0 0 92.41
0 0 139 0 0 97.60
0 0 093 0 0 170,48
0 ] k16 0 0 126:24
0 () 0 0 0 19.66
0 i) 0 0 0 1.53
0.00 000 3405 0600 0.00 33964
0.00 0.00 4.50  0.00 0,00 4497
0.00 000 2685 000 .00 17048

cows produced 6000 liters of milk and 30.0 t of

farmyard manure,

Hydrological evaluation of different farming
systems

Hydrological behaviour of experimental
watersheds in terms of total water yield, base flow
surface flow (runoff) and peak flow were studied
from W 1o W, against the annual rainfall of 3402
mm during the vear, The data are under analysis.
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TRIPURA

K.R. Dhiman, M. Datta,

T. K. Sengupta, 1..C. De,

8. Ghosh, S. Mitra,

M. Niranjan, B. Santhosh,

C. Dattand K. Chattopadhaya

Keeping the overall objectives of increasing
land use efficiency. water harvesting, soil erosion
and control measures etc in view, Fekming System
Research models were developed in and around
ICAR farm Lembucherra covering top flat land
having mild slope of 5-10% lollowed by the steep
slopes and then the valleys of medium upland or
the low lands with 0-3% slopes.

Watershed land utilization

The top nearly flat land was utilized for the
arable cropping i.e cultivation of paddy, maize. pulses
(urd, mung. ricebean). and oilseeds (sesamum.
ground nut and mustard). While utilizing the top land
, care was taken for the slope and the common
drainage system of the land so that proper
conservation strategies could be adopted. Bunding
was done across the slope at frequent intervals and
the perennial arhar (TRA-99-2) seeds were dibbled
on the bunds for conserving the soil and moisture,
supply pulses, fuel as well as fodder for the livestock
component. In the second alternative, planting of
ginger or turmeric on the conservation bunds proved
1o be highly successful. Paddy/maize were sown in
the month of May and harvested by the end of
August after which, sowing of short duration (75-
80 days) rice bean (RBI.-52), or urd or mung or
groundnut or sesamum in the different fields was
done for a second crop under the upland situation
only with the residual moisture, thereby, increasing
the cropping intensity to 200 per cent and also the
crop productivity significantly,

Planting double row of Napier hybrid or broom
grass at the transact point after the top flat land
wits observed to check soil erosion.

The steep slopes are planted with horticultural
crops mainly pine-apple, Assam lemon, mango

(Amarpalli) etc. Pine-apple variety Queen was
planted under high density planting system so as to
accommodate about 44000 suckers per hectare.
Two rows of pine-apple at a distance of 90 cm with
within row space of 60 cm were planted across the
slope.

Valley land could be utilized for intensive crop/
vegetable hushandry for increasing the profitability
of the system. The area was put under cowpea,
brinjal, tomato, amaranthus. rai, cabbage. cauliflower
and cucurbits (seasonal),

Water harvesting

The water harvesting structures are being
utilized for fishery where 3000-4000 composite fish
culture fingerlings are stocked every year and 300-
400 kg of fish harvested annually. In addition, the
waterbodies are also used for duck husbandry with
asize of 30-40 ducklings.

Components of farming system research

Agriculture
Rice. maize, urd. mung, ricebean. sesamum,
groundnut, mustard and arhar.

Horticulture

Fruits: Pine-apple, mango (Amarpalli), lemon
(Assam lemon). and banana.

Vegetables: Tomato, brinjal, bhindi, cucurbits
(seasonal), cabbage, cauliflower, rai, cowpea,
amaranthus, carrot, beetroot, sweet potalo, chillies,
Capsicum and radish.

Spices

Ginger, turmeric and cinnamon.
Grasses
Napier hybrid, thin napier, lemon grass and

broom grass.

Tree Species
Bamboo and Gammar,

4 ;s i SR
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AGROFORESTRY

MEGHALAYA

Collection and evaluation of multipurpose tree
species suitable for agroforestry systems
(AFS)

B.P. Bhatt

Alnus nepalensis. Parkia roxburghii, Prunis
cerasoides, Michelia oblonga, Simingtonia
populnea, Gmelia arborea and Pinus kesiva have
been identified as a promising species for integration
in various AFS. The height, diameter and timber
volume production varied significantly among the
species. However, Parkia roxburghii attained
maximum height and dbh (28.35m. 41.23¢m),
followed by Michelia oblonga (19.70m, 43.32¢m),
Gmelia arborea (18.90m, 27.74cm), Wild cherry
(17.88m. 25.68cm) and Alnus nepalensis (20.5m,
24.90em), respectively. The mean annual increment
(MAI) ranged between 0.95-2.20m for height
growth and 1.76-2.95c¢m for dbh, irrespective of
species.

Development of suitable management
practices for different AIFS with special
reference to their productivity and
sustainability

B.P. Bhatt, J.M.S. Tomar and L.K. Misra

Studies on agrihorticulture system
Guava based AFS has shown gradual decrease

in production over last three years. The average

fruit yield (64.60 g/ha) was severely lowered
compared to earlier years.

Khasi mandrin (Citrus reticulata Blanco)
exhibited average 6.75 ¢cm growth with a plant
spread of 3.90 m? after 13 year's of growth. The
average fruit yield was 34.2 kg/tree, which was
comparatively lower than the yield of last year.

Production potential of Assam lemon (Cirrus
lemon cv. Local) was recorded 1o be 43.0 g/ha,
with a density of 416 plants/ha,

Studies on agrihortipastoral system

Under this system, one line of each ol three
grasses, ¢.g., broom. congo and guinea were
transplanted at 3m apart in a mild sloping land and
khasi mandurin were planted Sm apart in inter
space. Turmeric (RCT-1) was sown as intercrop.
The yield of turmeric was 16.7 t/ha. The yield was
comparatively lowered to other shade or partial
shade area. Mandarin recorded an average height
and spread of 2.7m and 0.98m, respectively, alter
three year's of plantation. The green biomass
(above ground) yield of broom grass was 60.24 t/
ha including flower. The yield ol Congo and guinea
were 27.7 and 36.4 t/ha, respectively.
Studies on hortisilvipastoral system

In this system, fodder grasses (Congo and
guinea) were intercropped with silver oak on the
terrace risers and pineapple (Var. Kew) has been
mmtercropped single row in each lerrace with 30 em
distance from plant to plant). After [ifth year, silver
oak attained an average height of 6.95m and dbh
7.6cm.The yield of fodder gruss was 26.4 t/ha and
28.45 t/ha respectively for Congo and guinea.

Evaluation of multistoried AFS

B.P. Bhatt

Under this system. one row cach ol turmeric
(cv. RCT-1) and colocasia (cv. Meghalaya local)
was sown in terraces along with standing crops of
tea on risers and black pepper under the shade of
Alder tree. Thirteen years of observation revealed
that alder has positive effects on the production of
tea. From the month of April to October, 6240 kg/
ha of green buds could be harvested from the
systems besides turmeric (17.7 t/ha) and Colocasia
(18.50 t/ha). The yield of black pepper was very
poor because black pepper cannot tolerate frost.
The alder attained average height, diameter, and
spread of 24.2m, 27.89c¢m and 8.9m, respectively.

Restoration of degraded lands through
agroforestry

B.P.Bhatt and L..K. Misra

Under the research scheme entitled
“Development of Non-Forest Wastelands through
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Agroforestry Models in Northeastern Hill region™
234 ha ol institutional wastelands and 22 ha of clan
wastelands and private land in the farmers’ field at
Umden village was taken up for restoration purpose.
The type of wastelands includes jluen fallow land,
abandoned agricultural land and marshy/wet land.
The land is being rehabilitated through horti- pastoral,
silvi-pastoral and agri-silvi-horti and agro-
aquaculture (composite lish culture + fruit trees +
low land paddy + seasonal vegetables, etc.)
agroforestry systems.

Growth performance of fruit trees species

Among the 5 species. Citrus reticulata and
Pyidiwm guajava showed highest survival
percentage (90.0 and 81.5%, respectively) whereas,
Prunus persica and Pyrus communis had
comparatively low survival. As far ag height growth
is concerned, guava plants had highest (115¢m) and
Citrus sinensis the lowest (36.0cm) height erowth
after one year of plantation. The collar diameter
growth was highest to guava (1.07c¢cm) and the
lowest to Citrus lemon (0.62cm). On average
Pvrus communis and Prunus persica showed less
than 50% survival but other species had more than
50% survival (‘Table 66).

Table 66. Growth performance of fruit trees at
Institutional wasteland (tree density 400 plants
fha)

SLFruit tree Survival Growth after one year of

No. species 2 g plantation (Cm)
Height Collar
growth diameter
I Cirrns Jemon T i FE(Nx9.51 0.62+0.07
2 (. stnensiy
[varvalencia) 53,00 35.60=13,12 (1. 7440.25
3 C. reticulara gt on 41.70+13. 15 080 =0.33
4 Prunus persico 38.46 7301+ 40,74 0.78+0.24
5 Pyrus communis  47.36 55.29=% 15.51 0.82+0,23
6 Psidium guajova 81,48 114,80+ 34.85 1.07£0.15

b

Growth performance of seedlings in farmers’
field

Five plots of different sizes (Total area 18,0
ha) were taken up for agroforestry model
development in farmers field at Umden village,
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sitwated near Umrot airport. In the first and second
plots. each measuring 1.5 ha area. the tree species
planted were damaged by animals during free
grazing period,

Another area (3.5 ha of land) was also taken
up for the development of horti pastoral agroforestry
system in the sume village. On this site, the survival
as well as the growth was found comparatively
better than the other sites. Almost all the species
showed more than 60.0% survival. The height and
collar diameter was observed optimum in Psidiwm
gitajava as compared to other [fruit tree species,
Michelia champaca was also planted as a lorestry
species and it exhibited 48.0% survival with 16.4
cem height and 0.32 cm collar diameter (Table 67).

Table 67. Survival and growth performance of
some multipurpose tree species at Umden
village

Bpecies Suryival Height Collar
e {em) diameter
{em)
Citriy {emon 70,00, INTELT32, (0.T7240.09
Citrus reniculate T4.00 45:30x34:50 0.7320.16
Cltrus sinensis T0.00 24 2835 hA620.15
Pridium guajava T2:33 10850253761 0.92x0.23
Pirus comminis 63.00 44.00£7.16  0.82+0.09

Michelia champaca® 48.00 16.40x3.21 0.320.19

Hrorestry species:

Growth performance of multipurpose tree
species (MPTs)

B.P. Bhatt and J.MLS. Tomar

Michelia oblonga showed low survival
(20.0%). Among the other species highest survival
was observed for Chukrasia tabularies (80.77%),
followed by Alnus nepalensis (70.0%), Gmelina
arborea (65.0%) and Simingetonia populnea
(60.0%), respectively. As [ar as height and diameter
growth is concerned, it was optimum (67.60 cm
height and 2.35 c¢m collar diameter) in G. arborea
and lowest (23.0 cm height growth and 0,61 ¢m
collar diameter) in 5. populnea..

To establish silvipastoral and agrisilviculture
agroforestry systems at old research site of the
agroforestry division, 10 various MPTS were also
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planted. Among various species Chukrasia
tabularis. Prunus cerasoides and Albizia lebbek
responded maximum survival as compared to other
species. Whereas, Bauhinia variegata. Schima
wallichii and Grewia optiva had poor survival,
Survival performance of rest of the species ranked
in between these two extremes. As far as height
growth is concerned, Populus delioides and
Parkia roxburghii exhibited highest and lowesl
growth, respectively. The collar diameter growth
was also highest w Populus deltoides bul lowest
to S wallichii.

Growth performance of one-year-old
multipurpose tree species and fruit trees
under nursery conditions

I general 12 forestry species and 3 fruit tree
species have been raised in the nursery. Among
vanous forestry species, Dendrocalamus strictus
showed average highest height growth followed by
Terminalia arjuna, Bauhinia variegata. Prunus
cerasoides and Melia azadirachta. Michelia
champaca had lowest (32.0 cm) height growth. As
far as collar diameter is concerned, Terminalia
arjuna had the highest, followed by Gmelina
arborea. Among various forestry species, Albizia
lebbek exhibited lowest (0.28 ¢m) collur diameter
growth. Among the fruit tree species. Carica
papaya and Citrus lemon both had average 57.0
cm height growth. The collar diameter was,
however comparatively higher to Carica seedlings
as compared o Citrus lemon.

ARUNACHAL PRADESH

K.A.Singh

Evaluation of tree species of economic
importance

Among the 50 (ree species in the arboretum,
15 species were established in 1997, 20 in 1998, 06
tree species in 1999, 06 in 2000 and 03 in 2001.
Among the tree species established in 1997, growth
performance of Pinus kesyia, Altinga excelsa and
Michelia champaca was highest in terms of plant
height and diameter. They attained more than 5

meters height, Among the tree species estublished
in 1998, Acacia mangiwm attained highest plant
height followed by Alnus nepalensis, Pinus
wallishiana, svmingtonia populnea and Dubanga
grandifolia. Among the six tree species established
in 1999. Aleurites Montana attained highest plant
height followed by Emblica officianalis, Bauhinica
(Papulaluk) und
Parkia roxburghii. In the tree species established
in 2000, Elaecarpus sphaericus Altained highest
plant height followed by white jutuli, Sapindus
mukrosonii and Chukrasia jabularis with 33 to
97 per cent survival rate. Exotic tree Acacia
mangiym became susceptible to rool lodeing and
stem borer heavily infested them. Flowering
occurred in Altingia excelsa, Cinnamomum
camphora, Cryptomeria japonica, Cupressits
torulosa and Pinus kesiva in fifth vear; Acacia
mangium in forth year and Aleurites monyana and
Bauhinia purpureq in third year after planting.

purpurea, Manglietia insignis

Studies on pasture/silvipasture system
Studies on Bauhinia purperea+ Congo signal/
guinea grass/golden timothy grass and broom grass
showed highest harvestable fresh biomass of 1174
g/ha for broom grass (548.3 g/ha leal for fodder, 74
g/ha spike for broom and 551.7 g/ha stem for fuel
inasingle cut) followed by 456 g/ha for guinea grass
(4 cuts) and 390.6 g/ha for golden timothy grass (3
cuts). Under Bauhinia purpureq + Congo signal
system, Congo signal produced 390.6 g/ha fodder
(2 cuts) and the tree attained 2,02 m plant height.

Effect of tree densities on the growth
performance of bola (Morus laevigata)

The trial was established in 1998 (o study the
effect ol five tree densities (556, 667, 833, 1111 and
1667 plants/ha) in a rectangular geometry on growth
performance (Table 68). In the fourth year, the
effect of tree densities became evident. Highest
plant height of 2.30 m and basal girth of 2.6 cm and
girth at breast height 1.8 cm was attained at 667
trees per ha. The lowest plant height and diameter
of trees was altained at highest density. The
coefficient ol variation of tree dénsities was 18%
for plant height, 23 % for basal diameter and 33%
for diameter at breast height.
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Table 68. Effect of densities of Bola on plant
height and diameter in forth year

Tree densities I'lant Basal Basal
(No/hal/spacing height height diameter
(m x m) tm) (m) at breéast
height
fem)
1667 (2.0 x 3.00 1.2 1.534 0,754
1111 43.0 x 310 1.8 2,095 (.9%4
833 740 1 3.9 | 62 L.618 (L7910
BOT (5.0 x 3.0) 2.30 2617 557
336 (6.0 x 3.0) .46 1.819 0877
Coelficient of ;
variation (%) a7 2254 33.05

Effect of tree densities on the growth
performance of gamhari (Gmelina arborea)
The spacing trial on gamhuri was established
in 1999, In third year of establishment, gamhari
altained highest plant height of 2.37 m at 8§33 trees/
ha with basal diameter of 5.98 ¢em and 3.0 cm
diameter at breast height, followed by growth at
667 trees per ha. Growth did not exhibited difference

due to trec densities at this stage. Coefficient of

variution ranged 6 to 8.5% for different growth
parameters.

Evaluation of some bamboo plant species

K.A. Singh

In 2001, eight plant species were established
at Sm x Sm.spacing to evaluate their growth
performance and new shoot production behaviour,
The species include Dendrocalamus asper,
Sejaranjai (similar to Bambusa tulda, FRI) (B.
tilda  from FRI, Dehdradun). Bambusa
polymorpha Chimonobambusa griffithiana,
Phyllaostachys assamica, Schizostachyum
polymorpha wnd Ochlandra travancorica. All the
species established except O. rravancorica and
Chimonobambusa griffithiana, B. tulda and D.
asper had 33 per cent established and others has
100 per cent establishment.

In the three bamboo species established during
1997-1999, D. asper produced highest number of
total culms per clump (16) with 2,7 m circumference

followed by Phyllostashys pubescens (3)
(monopodial) and Bambusa wamin (4) with 1.65
circumlerence of the clump. In 2001, D. asper
produced 4 new shoots per clump lollowed by P
pubesceny (3) and B, weomin. D, asper introduced
from china got heavily infested with culm borer and
a leal disease.

Effect of clump densities on new shoot
production in bamboo plant species

Out of 12 bamboo species established. survival
of 09 species was 100%. 01 species 92% and 02
species 67% (Table 10). Bambusa khasiana could
not get established. Among the 12 bamboo plant
species, Bambusa cacharensis had produced
highest shoot number (2.25 pr culms), followed by
Dendrocalamus sikkimensis, Cephalostachys
pergracile, D, hookerii, D. sahnii, B. nutans and
D. hamilronii. Etfects of three clump densities (204,
278 and 400 clumps/ha) were not exhibited on new
shoot emergence in the first year after planting.

Studies on the mineral contents in the different
components of live biomass and the leaf litter
of bamboo plant species

Coefficient of variution of calcium contents for
31 bamboo plant species was studied (Table 69).
Microelements in the dilferent parts of 31 plant
species showed wide variability. The coellicient of
variation was 30,57 per cent in the leaf to 140,11
per cent in branch for copper, 47.62 per cent in the
leal to 75.44 per cent in the branch for iron, 17.37
per cent mn the leal to 63.88 per cent in the branch
for manganese and 38.92 per cent in the stem to
53.20 per cent in the branch for zine in different
plant species.

Table 69. Variability in mineral contents in the
biomass of 31 bamboo plant species

Mineral elements Components of biomass

Leaf litter Leaf Branch Stem
Caleiwm 340 33.81 35350 B24.07
Magnesium 33.76 Jasu 1605 5528
Copper 66.40 30.57 14001 80,80
Iron 50,03 47.02 7544 7443
Manganese 54.64 17.37 63.88 46.05
Zine 39,80 47.35 53,200 3g.092
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MANIPUR

Collection and Evaluation of Casuarina species

Evaluation of five Casuarina species collected
from Australia Tree Seed Centre and C.
equisetifolia collected from the Deputy
Conservator of Forest (Genetics), Coimbatore were
continuing for the 9" year. Maximum plant height
and BHD were recorded with C. equisetifolia
(21.95m and 15.02 cm) followed by C. glauca EC
316191 (16363) (17.65m, 17.10 cm); C.
cunninghamiana EC 326195 (15574) (13.10m.
15.35¢m)respectively. Though the maximum plant
height upto 21.95m was recorded with C.
equisetifolia, there is no change in plant height after
7 years of planting .

Effect of Stump Sizes in the Growth of Gmelina
arborea

A trial to study the effect of stump sizes (T -
.15 em, T,-1.30cm, T,-1.45 em and T,-1.60 ¢cm)
in the growth performance of G. arborea was
established in May, 1996. Treatment T,and T, are
significantly dominating the last three years by giving
maximum height upto T, (7.31m) and T, (7.18m)
against the mean heiglit of T, (5.84m) and o
(5.52m). Diameter at the breast height for all the
treatments is almost same. Maximum DBH was
recorded with T3 (7.53 e¢m) followed by T, (6.75
cm) and T, (6.70 cm) and T, (6.47 cm).

Provenance variation in Parkia roxburghii
An extensive survey was carried out on Parkia
roxburghii (tree bean) in five districts of Manipur.
The Division has classified the collected species
into 15 provenances, out of 15 provenances, 4
provennces viz., Prov. LNo. 11, 12, 14 and 15 were
damaged by jungle fire during 1999. Maximum plant
growth (height and DBH) after nine years of planting
was recorded with provenance No. 4 (8.90m,
15.83cm) followed by almost equally by the prov.
No. 7, 6, 3 and 9 respectively. Maximum canopy
and bole height and number of branches were also
recorded with prov. No. 4. The data reveals that
after 9 years of planting, there is no significant
increase in plant growth for P. roxburghii.

A trial on the effect of stem and root cutting of
four years old Parkia plants were also carried out
from the 15 provenances which were collected from
five districts of Manipur for further study of mode
of branching, fruiting etc. After five years of
planting, maximum plant height and DBH was
recorded with provenance collected from
Churachandpur district (6.30 m and 12.83 cm)
followed by provenances from Ukhrul (6.06m and
12.22¢m) and provenances from Bishnupur district
(5.49m and 11.45¢m) respectively. Though there
were flowering and fruiting observed in the
provenances from Churachandpur and Bishnupur
districts, the fruits were not maturing properly for
the last three years (Table 70).

Table 70. Districtwise performance of P.
roxburghii (planted after cutting stem and root)

Provenance Mean Mean  Mean Mean Mean  Canopy
No. height  CHD  BHD nos.of  Bole
{m) tem) {em}  branches  height
{m)
Bishnupur 544 145 8.85 750 1:33 2.74
Thoubal 4.20 939 646 517 L 208
Churachandpur 6.30 1283 946 813 .95 3,50
Ukhrul a.06 222 893 7.33 |25 377
Senaputi 409 917 626 Py 174 2,60
Mean 5.34 1101 B .24 144 2,94
Studies on growth performance of

different multipurpose tree species

A trial was laid out at Krishnagiri (Langol) hill
farm of ICAR in July, 1999 with the following
MPTS viz., A. falcataria, A. malaccensis, A.
nepalensis, C. arabica, C. tamala, P. roxburehii,
S. album and T. myriccarpa for identification and
preservation of germplasm for further study. After
three years of planting. maximum plant height upto
1.38m was recorded with 7. myriocarpa followed
by S. album (0.89m) and C. arabica (0.81m).
Whereas maximum CHD was recorded with C.
arabica (2.20 cm) followed by A. falcataria
(1.83cm) and A. malaccensis (1.65 cm) (Table 71).
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Table 71. Growth performance of different
multipurpose tree species

Species. Mean Mean Mean Mean Canopy

height CIID nos.of Bole

{m)  (em) branchesheight

(m)

Ao faleataria 0:71 1.83 0.72 0.07 0,26
Ao malaceensis 0.63 1,65 5.40 .14 0.49
A nepalensis. (.69 153 6,13 0.15 .39
C. dgrabica .81 2.20 1380 (.36 0.75
C. tamala 68 1:02 525 0.22 (.32
P rexbavghi 0075 L.25 S - (1.25
S.album 0,89 120 11.67 0.25 0.33
T nyrictarpa 138 L.15 4.60 (.25 0.54
Mean 0:82 148" 5095 0.18 10.38
Development of suitable management

practices for different agroforestry systems

Silvi-horti pastoral system.

An experiment to study the effect of different
tree species viz., B. variegata, P. roxburghii, L.
polyantha, S. wallichii, A. integrifolia, M.
azadirach, E. citriodora, A. lauriculiformis and
E. teriticornis which were planted in 1992 on the
yields of banana and fodder crops were initiated in
April, 1998, During the fourth year, growth and yield
of banana sharply decreased which were planted
below B. variegata, P. roxburghii, L. polyantha,
S. wallichii, whereas maximum banana yield upto
2.44 t/ha was recorded in combination with B.
variegata followed by treatment No. 4 (2.04 t/ha)
planted between S. wallichii and A, integrifolia
and treatmeni No. 3 (1.83 t/ha) planted between L.
polyantha and S. wallichii (Table 8). Maximum
plant height and BHD after 9 years of planting was
recorded with E. teriticornis (20.16m and 25.21
cm) followed by E. citriodora (17.63m, 23.74cm)
and A. auwriculiformis (15.26 and 25.32 ¢m)
respectively. Whereas maximum canopy was
recorded with P. roxburghii (7.33m) followed by
M. azadirach (6.97m) and A. auriculiformis
(5.98m) respectively,

Maximum fodder yield (variety - P maximum)
upto 48.5 t/ha was recorded in combination with L.
polyantha followed by treatment No. 1 (46.0 tha)
in combination with B. variegara and treatment No.

3
e

3 (23.00 t/ha) in combination with P. roxburghii in
three cuttings per year.

Agri-horti-pastoral system

A trial on the crop productivity of 5 different
agricultural crops viz., groundnut (JL-24), maize
(Vijay composit), rice (RC Maniphou-6), soybean
(PK-472) and redgram (ICPL.-87) on the terraces
was conducted in the last three years successively
with recommended doses and spacing. Groundnut
vield ranging from 1.35 to 2.15 t/ha, maize 3.85 to
4.61 t/ha, rice from 3.05 to 3.45 t/ha were recorded
under rainfed condition (Table 72). Yields of redgram
and soybean were negligible may be due to erratic
distribution of rainfall during the period under report.

The Division tried to check growth declination
and immature dropping of fruits (Orange) by
applying micro nutrient treatments i.e. I(i) Zinc
sulphate, 80 g/plant, (i1) Manganese Sulphate, 40 g/
plant, (iii) Magnesium Sulphate, 40 g/plant and (iv)
Lime 40 g/plant along with FYM and chemical
fertilizers etc. did not control the remedy. The data
reveals that there is no significance in the growth
of Khasi Mandarin even after ten years of planting.
Maximum height upto 3.44m was recorded with the
treatment No. | followed by treatment No. 2
(2.73m).

Two varieties of fodder viz., P. maximum and
P. pedicellatum were also planted on the terrace
raisers. Average fodder yield upto 165.13 t/ha
ranging from 121.75 to 205.75 t/ha was recorded
with Panicum maximwm in three cutting per year
and 62.13 tha ranging from 49.00 to 75.75 t/ha with
P. pedicellanom in two cutting per year. Due to
flowering and over maturing in the stalk of the P,
pedicellatum we made only two cuttings per year.

Silvi-horticultural system

A trial on the effect of root cutting for about
one year old P. roxburghii at different soil depth
(i.e. 10, 13, 16, 19 and 21 ¢m) and control (withoul
cutting) were examined by planting in between
trenches and bunch of 2.50m spacing at Langol Hill
farm having about 50% slope. The growth
performance were not significant.
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Table 72. The yield performance of different
Agricultural crops and fodder crops
Agricultaral

Variety Grain yield Green

crop. (t/ha) haulm
yield
(tiha)

Grroundnut JL-24 1575 1247

Maize Vijay compesit 4.23 48.62

Rice ROM:5 325 13,35

Soybeun PK-472 -

Red gram [CPL-87

Horticultural crops of Mangifera indica dwarf

variety locally known as Moreh heinou
(polyembrionic) which were planted in between the
trenches and bunds of 2.50m spacing were also
recorded. Maximum plant height upto 2.17m was
recorded in treatment No. 6 followed by treatment
No. 3 (2.15m), treatment No. S (1.83m) and
treatment No. 1 (1.81m). Mode of branching,
flowering and canopy were not linereased
significantly compared to the last year.

Silvipastoral system

Four tree species viz., A. falcataria, A.
nepalensis, P. roxburghii and B. purporea were
planted along the contour line of Tm vertical intervals
at Krishnagiri farm, Langol hill of ICAR in July,
2001. And fodder crops of Thysanoloena maxima
(broom grass) was also planted with four
replications viz., 1.5m, 2.0m. 2.5m and 3.0m with
row to row spacing ranging from 4.5 to 5.5m
according to the slope of the experimental area.
Maximum tree height upto 0.89m was recorded with
B. purporea followed by A. falcataria (0.85m)
whereas the minimum was recorded with A.
nepalensis (0.26m). Fodder crops were not yet
harvested (Table 73).

Table 73. Growth performance of different
MPTS under silyi-pastoral system

Tree species Mean Mean Mean Mean Canopy
height CHD  nos.of hole
(m) {em) branches ht, (m)
A, faledararia 085 2,11 2.00 0.91 ().28
Ao nepalensis 026 L.06 170 0.03 0.12
Foraxbueghii 0,54 1.08 - - (.15
B. purpurea 089 178 26 0,24 (.29
Mean (.64 1.50 1.58 0.30 (.21
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SIKKIM

Development of suitable management
practices for agroforestry systems (AFS) with
reference to their productivity and
sustainability

M. Singh and R.K. Avasthe

Agrihorti AI'S

Maize, rice bean and tapioca were intercropped
inthe interspaces of the 11-yearold Sikkim mandarin
plantation during the pre-kharif scuson of 2001 -
2002. The yield was recorded 12.27 g/ha. 3.5 g/ha
and 139.0 g/ha. respectively, for maize, rice bean.
and tapioca. Tapioca was sown on risers of
terraces. Mandarin recorded the average height and
basal diameter of 4.7 m and 21.8 em, respectively.

Silvihorti AFS

In this system, turmerie var. local was Sown in
the understorey of seven multipurpose tree species
viz., Lencaena lewcocephala, Alnus nepalensis,
Terminalia myriocarpa, Pinus petula. Ficus
hookerii, Saurauia nepalensis and Artocarpus
lakoocha. Turmeric produced the highest yield
under Leucaena lencocephala(18 t/ha), followed
by Alnus nepalensis (16 t/ha). Whereas. the lowest
yields were recorded under Ternminalia myriocarpa
(4 t/ha), followed by Pinus petwda (5 tha). The
height and diameter growth of the tree species varied
significantly among the species. On average, Alnis
nepalensis altained the maximum height and
diameter of 27 m and 36.30 ¢m. followed by
Terminalia myriocarpa (18 m and 32.3 em).

TRIPURA
M. Datta and K.R. Dhiman

Multipurpose tree species (MPTS) suitable for
humid subtropical region were planted in RBD with
8 replications in 1987. Growth characteristics
indicated that £.hybrid atained the maximum height
(17.1m) followed by G. arborea (13.8m). A.
lebbeck (12.6m), M. champaca (12.2m), T,
grandis (11.8m) and D. sisso (9.9m). G. arborea
attained the maximum basal girth (96.2 em) and
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girthat breast height (73.8em). The least basal girth
was noted in Maorus alba. E. iybrid also showed
the maximum timber volume (23.3 m3 x 10-2 tree-
1) followed by G. arborea, A. lebbeck, S. samean
and M .champaca. Growth increment in height and
girth at breast height in 14 year old MPTS was
recorded and presented in fig.42.

-Vl
)= — X 100
Nx VIl

Where. V1 is the initial growth and V2 is the
growth after N nos of years.

T. grandis and A. lebbeck showed the
maximum growth increment in height and GBH
after a period of 14 years respectively. The least
growth increment in height and GBH was noted in
Llewcocephala and D.sisso, respectively.

Growth Inerement (%

Crop productivity

Pineapple. turmeric and cowpea as green
fodder were grown as intercrops and their
productivity indicated that E. Avbrid produced the
maximum number of pineapples followed by A.
indica. "The increase in yield of pineapple over
cantrol under the canopy of £. Iivbrid and A. indica
was 76.2% and 34.9%. Leucaena produced only
9% inerease in pineapple yield over control. The
productivity of turmeric was very low in all the plot

under study. Acacia remaining as boundary
plantation after Llu.dr lelling produced the maximum
rise in thre vield of cowpea as green lodder,
Growth of bamboo species

Growth of some bumboo species planted in
1994 in the arboretum was recorded and presented
below (Table 74).

Table 74. Growth of bamboo species

Bamboo species Height  Girth  Internode
(m) {em) distance
(em)
Nol barak (£ hamilionii) 123 3 S 186
Pechi (8. Caeharensis) | 5.7 20.3 327

NMuli f M. bambusoidiy ) 4.9 S 14.5
Mirtinga (B. tulda) 2.4 201 4.3
Konkiss (B, nana) L7 18.5 6.2
Miakal (8. oy |3.9 2).h 19,1
Yai (B pallicle) 2.9 18 164
Mein 0.8 15.9 20.3
CV (%) 23:4 32.8 45.7

The perusal of the data on the growth of
bamboo species showed that Makal attained the
maximum height (13.9m) and Muli showed the least
height of 4.9m. Maximum girth (20.6 ¢cm) was also
noted in Makal and Mirtinga showed the maximum
internode distance of 34.3 em. Muli and Konkiss
were of the least girth(5.7 em) and internode
distance(6.2 cm) respectively.

Growth Increrment (%4

%) B Girth at breast height (%)

Fig. 42 Growth parameters of different MPTs
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Abstract Papers
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A. K. and Raychaudhuri. S, Eds.) (In Press),
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Das, A, 2001, Effect of rice bean fodder supplementation on
intake digestibility and nitrogen balance in goats fed mixed
Jungle grass diets. Indian J, Anim. Nutr: (accepted).

Das, A and De, D. 2001. High altitude grasslands of the
Himalayan region. Pasudhan. 16{4): 9,

Das, A, and De, D, 2001. Nutritive value of Barhar (Artocarpus
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Das. A. and Ghosh, S.K. 2002, Nutritive value of jackfruit
leaves for goats. Indian J. Anim. Nutr: 18(2): 185-186,

Das, A., Ghosh, S.K and De, L.C. 2001. On farm study on
effect of partial replacement of concentrate mixture with
Jackfruit waste an milk production in crossed cows. fndian
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De, D.. Das. A. and Chandra, R. 2000. Utilization of cabbage
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Narayana Bhat M and B.K. Shukla 2001, Evaluation of some
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Patiram, Subba. J.R. and Avasthe, R.K. 2001. Indigenous
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In: Indigenons Nutrient Management Practices — Wisdom
Alive in India (Eds. C.L. Acharya, PX. Ghosh and A.
Subba Roa), Indian Institute of Soil Science, Nabibagh,
Bhopal, pp. 274-284,

Srivastava, L.8. and Avasthe, R.K. 2002, Agro-technological
inventions for mountain farming systems of Sikkim. In:
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and Conservation Society of Sikkim, Gangtok. pp. 123-
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[ntegrated Nutrient Management for Crop Production in
Sikkim. Department of Agriculture, Government of
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ARUNACHAL PRADESH

Research Papers
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Singh, K.A. 2001. Conserving Rattans-a potential source of
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De, L.C. and Dhiman, K.R. 2001. Effect of leal’ manures,
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of tuberose. J. Orn. Hort.,, 41 50-52.
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Digest, 34: 20-21.

De, L.Cand Dhiman. K.R. 2001. Exploring potential in Tripura.
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The Indiun Rose Annual, 18: 86-9().
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Singh, K.A. 2002. Resource Management Perspective of
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5. SCIENTIFIC, TECHNICAL AND ADMINISTRATIVE STAFF:

Director

Dr. N. D. Verma upto 31* January, 2002,
Dr. Y. P. Sharma from 1.2.02-15.3.02

Dr. K. M. Bujarbaruah I5: 3162

Joint Director (s)

Dr. Y. P. Shrama (Head Quarters)

Dr. K. A. Singh (Arunachal Pradesh Centre)
Dr. K. R. Dhiman (Tripura Centre)

Dr. 8.V, Ngachan (Manipur centre)

Dr. N.S. Azad Thakur (Mizoram Centre)

Dr. L.S. Srivastava (Sikkim centre)

Vacant (Nagaland Centre)

ICAR Research Complex, Umiam-Meghalaya

Agronomy

Dr. N. P. Singh, Principal Scientist & Head

Dr. G.C. Munda, Principal Scientist

Dr. U.K. Hazarika, Senior Scientist

Dr. D.C. Saxena, Senior Scientist

Dr. A.S. Panwar, Senior Scientist

Dr. D.P. Patel, Scientist (Sr. Scale) Plant Physiology
Dr. Rajesh Kumar, Scientist

Sri Rajen Srivastava, Technical Officer (T-5)

Sri Avinash Chandra, Training Assistant (T-5)

Agro-forestiry

Dr. B.P. Bhatt, Senior Scientist

Sri J.M.S. Tomar, Scientist

Sri L.K. Mishra, Technical Officer (T-5)

Agricultural Economics & Statistics

Dr. K.K. Dutta, Principal Scientist & Head
Dr. A.K. Tripathi, Senior Scientist

Sri Ratan Kumar Das. Technical Officer (T-5)
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Farming Systems Research Project (FSRP)
Sril. L. Singh, Training Assistant (T-6)

Agricultural Entomology

Dr. K. A. Pathak, Principal Scientigt & Head,
Dr. A. N. Shylesha, Senior Scientist

Dr. K. Rajasekhara Rao, Senior Scientist

Sri M. C. Sarmabh, Technical Officer (T-5)

Plant Breeding

Dr. B. K. Sarma, Principal Scientist & Head,
Dr. A. Pattanayak, Senior Scientist

Smt. G. Sahay. Scientist

Dr. D.K. Verma, Scientist

Ms. Alpana Das, Scientist

Sri Anna Durai, Scientist

Smt. Promila Devi, Scientist

Plant Pathology

Dr. AK. Singh, Principal Scientist & Head
Dr. Statish Chandra, Principal Scientist

Dr. M. S. Prasad, Scientist

Dr. (Mrs.) M.S.L. Prasad, Scientist

Horticulture

Dr. D.S. Yadav, Principal Scientist & Head,
Dr. N. Rai, Sernior Scientist

Dr. A.K. Dubey, Scientist

Sri Amith Nath, Scientist (PHT)

Sri K. Dinesh Babu, Scientist

Sri R.K. Yadayv, Scientist

Sri D. Paul, Technical Officer (T-5)

Agricultural Extension

Dr. K.S. Kadian, Senior Scientist
Dr. N. Prakash, Scientist (St. scale)
Dr. Rajesh Kimar, Scientist

Sri P.P. Pal, Scientist
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St P. Nath, Tech. Officer (Photographer)

Soil Science & Agricultural Chemistry

Dr. Patiram, Principal Scientist & Head

Dr. Babulal, Senior Scientist

Dr. Kailash Kumar, Senior Scientist

Dr. V.K. Mishra, Sernior Scientist (Soil Physics)
Dr. B. Majumdar, Scientist

Dr. M.S. Venkatesh, Scientist

Animal Nutrition

Dr. B.P.S. Yadav. Principal Scientist

Dr. 1.J. gupta, Senior Scientist (Poultry)
Smt. Deepika Murugkar, Scientist

Dr. Sunil Doley, Scientist (Poultry Science)

Animal Reproduction

Dr. S.C. Saxena, Principal Scientist
Dr. Anubrata Das, Principal Scientist
Dr. R.K. Bordolai, Principal Scientist
Dr. S.K. Das, Scientist

Dr. S. Naskar, Scientist

Dr. G. Kadirvel, Scientist

St H.H. Bareh, Tech. Officer, (T-5)

Vety. Parasitology
Dr. €. Rajkhowa, Principal Scientist
Dr. S. Bandhopadhyay, Senior Scientist

Vety. Public health

Dr. H. Rahman, Principal Scientist

Dr. Ashok Kumar, Senior Scientist

Dr. B. R. Shome, Senior Scientist

Dr. H.V. Murugkar, Scientist

Dr. (Mrs.) Rajeshwari Shome, Scientist
Smut. I. Shakuntala, Scientist

Fisheries

Dr. B. K. Mandal, Principal Scientist
Dr. B.K. Mahapatra, Senior Scientist
Dr. K. Vinod, Scientist

Sri P. Nayak, Technical Officer (T-5)
Shri Rakesh Kumar, Tech. Officer (T-3)

Agricultural Engineering
Dr. K. K. Satapathy. Principal Scientist (SWCE)
Dr. A K. Mishra. Scientist (SWCE)

Sri D.S. Bundela. Scientist (SWCE) on study leave
Dr. S.K. Jena. Scientist (SWCE)

Sri R.K. Singh. Scientist (SWCE)

51 8.V, Ghadge, Scientist (PME)

Sri K. N. Agarwal, Scientist (FMP)

Sri C.S. Sahay. Scientist (FMP})

Sri RKLP Singh, Scientist (FMP)

Sri K.K. Dutta, Training Associate (Ag.Engg )(T-7)
Sri LK. Bharali, Manager ('T-7)

Sri Victor Dkhar, Tech. Officer. (T-6)

Sri ALK, Acharjee, Instrumentation (T-6)

Sri ALV, Rynjuh, Tech. Officer (T-5)

Sri Chakraa Borah. Fitter (T-5)

Sri AL, Deka, Tech. Asst. (T-4)

Water Management
Dr. 8. K. Gupta, Principal Scientist (Agranomy)

Library
Dr. M.D. Sylem Tech. Officer (T-6)
Sri Gulab Prasad, Tech. Officer (T-5)

Hindi Cell
Sri H.C. Joshi, Dy. Director (O.L.)

General Farm Management

Dr. N.R. Roy, Farm Manager, (T-9)

Sri D. Methi, Farm manager (T-8) (Posted at ZC
Unit-I11, Umiam)

Estate and Security
Sri §.K. Biswas, Draftsman (T-3)

Administration

Ms. M.J. Kharmawphland, Administrative Olficer
Sri A.C. Deb, Finance and Accounts Officer

Sr1 G. Sinha, Asstt. Admn, Officer (A)

Sti H.S. Chakraborty, Asstt. Admn. Officer (LC)
Smt. June Dkhar, Asstt. Admn. Officer (Estt.)
Smt. D. S. Dkhar, Asstt. Admn. Officer (Stores)
Sri B. K. Das, Asstt. Admn. Officer (Construction)

Technical Cell

Sri A.K. Khound, Tech, Officer (T-6)
Smt. P. Purkyastha, Tech. Officer (T-5)
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ICAR Research Complex, Manipur Centre
Dr. A. B. Rai. Senior Scientist (Ento)

Dr. (Mrs.) Mausam Roy Choudhury, Sr. Scientist
(Soil Science)

Dr. B, Narasimha Rao, Sr. Scientist (Hort.)

Sri I Meghchandra Singh. Scientist (Agro/Seed
Technology)

Dr. V. R. Suresh, Scientist (Fishery)

Dr. S, B. Singh. Scientist (Agri. Engg.)

Dr. K. Sunil Kumar, Scientist (Hort)

Sri L.L. Sinite. Technical Officer (T-5)

St1 Raghumani Singh, Sr. Computer Operatory (T-
5)

Sri K. Jongou, Asst. Admini, Officer

Smit. G.A.L Devi, Asst. Admn. Officer

ICAR Research Complex, Tripura Centre
Dr. M, Dutta. Principal Scientist (Soil Science)
Dr. T.K. Sengupta, Scientist, SS (Plant Path.)
Dr. L.C.De, Scientist (Horti,)

Dr. 8. Mitra, Scientist (Agro)

Dr. K. Chattopadhya. Scientist (Plant Breeding)
Dr. C. Dutt, Scientist (Animal Nutrition)

Dr. S.K. Ghosh, Scientist (Animal Reproduction)
Dr. M. Niranjan, Scientist (Poultry Science)

Dr. B. Santosh, Scientist (Fishery)

Dr. Sit Chakraborty, Farm Manager (Poultry)T-6
Sti LK. Pandey, Tech. Officer (T-3)

Sri Achyut Roy, Tech. Officer (T-5)

Sri S. Deb. Tech. Officer (Livestock Manager)
Sri MLP. Rajak, Asst. Admin, Officer

ICAR Research complex, Sikkim Centre

Dr. K.P. Singh, Sr. Scientist (Agro)

Dr. R.K. Avasthe, Sr. Scientist (Soil Science)

Dr. Ramesh Singh. Sr. Scientist (Hort)

Dr. Asit Das, Scientist (Animal Nutrition)

Dr. Debasis De, Scientist, Scientist (AN)

Dr. Ramesh Chandra. Scientist (Animal
Reproduction)

Sri. R, K. Jangra, Scientist )Horti)

Sri Matvar Singh, Scientist (AF)

Sri S.B. Singh, Farm Manger (T-8)

Sri B.K. Mishra, Farm Manger (T-6)

Sri S. Purkyastha, Asst. Admin. Officer (Posted at
ZC Unit 111, Umiam)

Sri Dvis Jopseph, AAO

ICAR Research complex, Nagaland Centre
Dr, Naresh Babu, Scientist (Hort)

Dr. H.D. Karmakar, Scientist (Vety. Parasitology)
Sri 8.5. Ghadge, Scientist (Agril. Exten.)

Sri H.S. Nogbri, AAO

ICAR Research complex, Mizoram Centre
Dr. K. Lakshminarayana. Scientist (Soil Science)
Sri Kamta Prasad, Scientist (Agril. Exin)

St Bikram Deberma. Tech. Officer

Sri S, K. Das Biswas, AAO

ICAR Research complex, Arunachal Pradesh
Centre
Sri D. C. Bhuyan, AAO

Officers of KVK, Manipur, Imphal

Sri K. Lakeshwar Singh. Trg. Associate (T-7) Agri.
Engg.

Sri B.K. Sarma, Trg.Assoc (T-7) (Agronomy)
Ms. R. Jasumati Devi, Trng. Assoe (T-7) (Home
Se)

Dr.”Th. Meghachandra Singh, Trng Assoc (T-6)
(Animal S¢)

Smt. S.K. Rama, Trg. Asst. (T-6) (Home Science)
Sri L. Ingobi Singh, Trng. Asst. (Agro) T-6

Smt. Ng. Sanatombi Devi, Trng. Asst. (T-6) (Hort)
Sri Kh. Hera Singh, Trng. Asst. (Agril. Engg) T-6
Sti G.P. Kabui, Trng. Asstt. (Hort) T-6

Smt A. R. Devi, Trng. Asst. (Animal Sci.) T-3

KVK, Nagaland

Sri LK. Sonowal, Trg. Assoc. (Ag. Enge) Posted
at TTC. Umiam.,

Sri R.C. Verma, Trng. Assoc. (Hort)

Sri W. Ranen Singh, Trng. Assoc. (Hort)

Smt. V. Kenny Naleo, Trng, Assoc. (Home Sc)
Sri A.K. Khan, Trng. Assoc. (Agro)

Sri R.K. Tarat, Trng. Assoc. (Agro) Posted at ZC
Unit, Umiam

Dr. (Mrs. JAnamika Sharma, Trg. Assoc. (Hort)
T5

Dr. Suresh Kr. Meiti, Trng. Asst. (Agro) T-5 Posted
at Umiam.

Smt. Ng. Sanatombi Devi. Trng. Asst (Hort) Posted
at Manipur.
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KVK, Arunachal Pradesh

St1 Vishwakam, Trng. Assoc. (Hort) T-8

Sti K.K. Dutta, Trg. Assoc. (Ag. Engg) Posted at
TTC. Umiam

Sri Joyti Borah, Trng. Assoc. (Home Sc¢) T-6

Sri Bharati Saloi, Trng. Asst. (Home Sc) T-5

KVK, Tura

Ms. Jyota Bora, Trng. Assoc. (Home S¢) T-6
Sri K. K. Hazarika, Trg. Assoc. (Ag, Engg)
Sri A. S. Singh, Trng. Assoc. (Hort)

Sri Mithalesh Kumar, Trng. Assoc. (Agro)
Sri L.L. Singh, Trng. Asst (An. Prod.)

Sri b. Islam, Tech. Officer

KVK, Sikkim

Sri V.K. Sachan, Trng. Assoc. (Hort) T-7

Sri §.N. Mehta, Trg. Assoc. (Ag. Engg) T-6

Sri 8. Verma, Trng. Assoc. (Agro) T-6

Sri L.N. Singh, Trng. Asst. (Agril. Extn) T-5

Sri Sanjay Kumar, Trng. Asst. (Agro) T-6

Sri S. Verma, Trng. Asst. (Extn) posted to Manipur
centre
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KVK, Tripura

Sri PK. Sharama, Trng. Assoc, (Fishery) T-7 posted
at Complex Hg, Umiam.

Sri G.P. Kar, Trng. Asst. (Agro) T-3

Sri J.L. Singh. Trng. Asst. (Agro) posted at Complex
Hq, Umiam

Sri T.D. Barma, Trng. Asst. (Fishery) T-5

Sri G.P. Kabui. Trng. Asst. (Hort.) Posted at Manipur
centre

TTC

Dr. Babu Lal, Senior Scientist (Soil Seience)

Sri G.P.singh, Trng. Asst. (Posted at Farm manager)
Sri D. K. Sonowal, Trng. Assoc. (Ag. Engg.) T-7

Annwad Report 20002683



gfiay

YRdlg B e uikys &1 9Er gdl gddra
URRIR TEl & St =t @ war § R 25 anf
| T AifSre wHY @ Fawd ) gwd i 1975
Brar d @) 7 g 1901 4 Sfimw (qemr) ¥ @
ST TN GTET ST W @ YARTATATal & w31y
e aRvey A4t Rerd & | 50 9w 3 5 & e
AT, T 5T, He uTer wen By st anfe
farwet o witer enmed o) o <@ & enfes bl Y ot e
e ¥ |

SU® 6 T U B AT T url 7 Rer ¥
P Rerd argers @ wHead 9 60-70 Fex @)
FATE W 7| Feind Red @renfie @y, AR fRerer
I DY T FFOTEA Y R quR BE WHE a9
X HH: 7509 STy 800 Kex b A TEE A et
q¥ araierd € | Rifdaw Rea =2 @7 & sa1g 1200-
1400 HieR & 49 8 wiafes quiem Red geg ofww
980-1080 Hex @1 Sa1g o= ReNfie fbar war & aifds =1
T & @ el S siearadta Wel o1 uRifife
1 W | Dol @l T @ qa vl e @) w gfe
@ 0 H forar war ® Wfe SuiE wdur B seEd
el & o westeg ehe fhar o we e dsnfet 3
QIER Y W TR T SHAT @ 3T SeTenm fererage
SUANT farar o wa |

SARYTT T B A & Wl ao ggas &
fory g6 TReR & w5 6 B fosm &% wrkg §)
fererr=l & e ufers, wvard qen v weer
TISH! & R ST B GReE yeE o i UE
afRreres uieeror ®a W el wrike § |

S Rem gugmer, 250307 Sedv G241 91051°
qd R Al e I 9w Rug s eww 9
T 1.5 B 1 o av Rerer ¥ | Rirerir wree 9§ 5
I W R ST 22 AL | 101 BaeR Erme
Ryd e #E1 w® wes § &g o areh vt &
Fory & i1 il W e wfeal & S 5 uede yHR &)
TETS! Y-t @1 s e & | 59 ysiedi w

s 139

el 6. q:HQlEl :

ST Ud el Ji9eTT & {1y emie wale @ wurg e
& ford wed o aell i W du R, e s
qrell uEIfEa] R @y ST qur anl-ggrer ATy
g413 1S € | gl & arlh B Y el @ Ry srgn
& @ forg Med) @ 9y e des g g 8 2 | g
el & sfenta so fafdne ém geear 9 1 swi
Toar @ vt ¥ |

faftree &5

1. SIS SeEE YT B B I W) @l
vl 1y Seen! B SRS Yl
Gell-ugfd & e |

2. et STEnRa wel g1 B ife @ g /el
A BT gA: I |

3. WM ®Y W §Uefel TN B e dd §Y
ugEl @ g e @ an @ R |

4. Figmel & geil # gur o @i 59 R 9
geReri far o | |

5. QIR Bfell, aTell, Rieel, arrar qur =
HEWE BRIE] R SR @Y SH@! a
gearadrel 4gi |

6. WY BT S ST T Ty SeuTEs womed
YU 7|

3Ry

1. 39 &3 =1 o Seardra et qur anfiis-
wmive Refod # wrd adt ggfgl w
SR T@ie RAeRT @e &g 5 qor
Ty @S B e |

2. WTE B, GLE T 7w T & 8
SATEHAT 4G |

3. &3 & Ul derer e R @l oF -
U yuniferdl 9 Hefi el @ W
@ [ 4 B FRA |

4. I At o HfY Seuredar a9 &g

e Ry crnvitenl & SUaiT Ud ST & aR

¥ yfReror YET e |

Amnaal Report 2001-2582



5. NI FRPR @ [T o5 e WEanT B g
ReRia @ 4 w98 dediat o1 g
AT GIETOT TRAT |

6. TUNITT Bguwl @ Wity & frg s @
TS TRerell § WeunT @] |

7. BN @ FeRI RIS T LI TG B |

T B gEwdie) aRareEr

ST i AT gREET @ R 42 uRderrl
U @Y udl el 7| B w6l e v w)
SRR o forg et 3 15w} # s o o
& S W are g, R R, e e, uey
< g, e fgm. oy varey, oy awelidl R,
g TGV, WY ISHTEH, FER YT, BT srefuRE au
e, BN afaiE), oft gar, B afbe ger
G (S ST e uv #

BRI WP JURIGT el ur gee # 52 ey

uRgTaTIell o @ faT W Ker B | W @) w1
R e e R

SHoft Tgd W NeE | Red
e 192 12 80
B! 318 248 70
BRI 154 3 o
Esjeli ol 136 134 <5
Gt 800 607 193

TR @ et H @l e 3 R s
fererait @1 15,809 yvee, RUIE, geifen snfe suerer £
QRAPTEd g1R1 6 ST TR YT SR § Ui
A B AR UR YATR 4N $ gatarlly g 1)
T B | §-3e el & SI-Eie Hikd Ty i g
W SR Helfded fSAMRAwe e goede- g9y
4t g briva ST B TRt gRTSTdE BRErs
T vEl 2| wReH @l U dawIse hipi/
icarnehuren.nic.in// & =19 & el @) 7€ & Ry
WREITH @ T <] Yerler HEET EH Syee § |

140

gy 2001—2002 & fory wReNH W goe

dute ardfed (g s9af) @
ANGTARTE 569.00 553.93
EImER 1410.00 123227
@l 1979.00 1786.20

e P w5 8 @ @ el e dafeg
&5l URrEPIE e daT euers] wRn & | Y wey
R sl iR owd rafe v afe s
farg @ forg oY Ay, feres wer o [
denfent & wrer R el & weam 4 Rafis de
e @1 ST ¥ | eI ¥ g dese e
Hegedqul el @) Quae, dae uE, 9ifie R et
c@ITeh] SET 5l o HIEH W gyue] didh Ggetar s
&

=

yfeafed ety & < Hiad @ R gedl @)
Rep1 o w1 | wremer & e T A § 18,
8 T3 werm Sgens 282 Ralht Afcerawr & @ i
ST ST SR AIIHH Grad H 6.4 T werg A

209 f&uY wfeeraw = fsgr mar | sftas 4 @i 2007

& SR qer 191 auifeawd ¥ 27286 Bl @mer auf
Rers @1 15 & /5 fAvd o o g d 7e

Siferes won sl it avi &) qer % 350 BN sifle

q1g 1S | Ua 37 ¥ waffie aul 4 o @ o g o
5 1247 My o

i SR <emsil H Srushe o @ IR-71524-
44-1-1 W1 wfteeaR 37 fEee e &) Suw w88 Gl
fo g1 =enail & waifts g v | gorfRy a9 & IET
Pl BremR a4 W ufafed 4 &) gemn 7 araf) ug
TE T A WU & GTeH U [T IS BT gor]
H 3 UT ©UW 8§ 17 i ge ofe o E

e aifey S @ el ¥ yeduy Aun wgw2 @l

ferescht forwdl & waifire sred Ry & o9 3 uram i |
UKW qeid § €1 @ [ET-16046, 16047 @27 IET
Peay RP-2421 3 Weliftler Suot Wit 8 | 10 7 UharsgH
@] 50 TR AT B VNdd Goe © e g
R UR XA wus el | e @ &1 Ruere
ST AT XU & GHY T N Ufee Fraert o 18
T3 wEel srpryet @ WY aifties st el wefs de
Reafere <ol 50 ufere IO & Wy, 26 Wi et

Vrenimgt Bepart 2001-2007



3raver ¥ TeIT 25 e Frfer Adeld adw o X U
FH IS TS |

ST WY H A T B emgRl SR 9
el 4 @ o 3 9dve! o) &9 WU B 8 | gD
& TR G @ 75 AfcTed bl Soiiel @ Wi Yy
31 arftrpen 9w U g8 | U @R o el
TR @ Hi 25 farelum e wewe e 10 e
RS @ YA SO B T o g § O iy

IfSaTer & SAAm=l @l Yba B ITd Held
fepar 7T |

T SR AT AR @ ey H g 741 & gaie
® g gEl H dh@ie B g4 H fid daR @
AHAIED ST B TR B e @l o Al T |
LepTiry ST @ YART ST §Y ST A B e
% TRINT §IRT Ahetdl Ghe § fama o W & faguee
o &l § wIE el Stetst A8 € | R & U

ewd) g | ar H arS @ 30 T2 50 fad R € AR FRiE
@Y UR el 8UW U T8 Wil T ufd g €'
et geraR & W & a9Ee Ul 1 | O P
avrdre O YT €9 @ 80 WU 91 Ydgi H W 16
H At wieex quT 91 BaE 9 By e T8 g
Tt | i aRfefeat 7 ar @) RP-2041&43570 #
1 9@ O =T FHA U AT

ayifa gRRerfedr # 7 & Scngsdar agm &
By s SuoTeliel ®9 @ d Wl drell aur dral
frete Wor fowl @ fAera & warg o g | e
RCM-1-3 T2 MLW T 94 &+ @ o1 ar@sT omn 7741 |

AT @I 89 ] @1 el T war
IS(SH) 89-48 ¥ Ul TS 31-1 Ues Haifde Soa ura
&g | {thell @1 68 SET H NRCG-1241 &1 J8R] S
qrRIT 7T | A | BD-139-1 9Ed9 ¥ VCG-23 @
HgTfes IS o+ 9Tl s ural T | e e
el @ fT aThT BiFel, FFB-3 da1 [VR-FB-1 @I
IUgER T T Hafh e @ oy oo @ we
[ AT T e VI- 63 ST STge Ty |

wge gS a3 [ severa] o @il HeR
@ e gl g g Rew Tifsw @1 wad s
BEXETd U T | HGE & dig DT [l bl e lEe
a7 w7 a1 g9 BrefNe 7 ¥ Waile YR 91 B
forer | 1 Tl @ g TR e, WIR del A
@ forerer 3 3t urd g qen gt gare fhe 7 3 o
Haleepte uTy Y |

eHTeY %1 PSR-364, VITAIRT! 4 Hal 1 9201 Wl
7 @ WYY @1 qe gErfedl & forg Suged fewd rar
T | e A CS-157-6-4-1 STgEH! 4 @21 GSC-2 &l
aFeifaer Ree & iy e gy Tar wer s flet @
T # e QUS4 aren uwr T | SeEds @
RCFB-24 @211 RCFB-60 1 T2 YR 7747 | 54 W &l
o & 7 are) QU @ oy ared w8, qanR, i,

FerdH H 9edN, SRR, UST UIT TRl BRERI B
gfte & wfterd fmferer o) guge o 7| 98 9
avgr T fis 30 B9 & @l 9 4T O 9H e IR
UR IS ufiret wTa A8 Uedl € | IR GUR HIdEH
 Swied g g Uil @ gite W g Gel B
qerIcE BT I ST AT AT | §¥ & H Ui OF 9
¥ ol @61 TR & S A1 SUHiT B SugdTr
R g W urar T 6 e @ st wear §
SuRaR e g gEl die geures § oracr R
U% I ST T @) TERI ® |

qowg Sared o Wi wefawi o gw &= A
Sy & fpvg qrewiRes ©U W EI urell O 89
Werad) HEterdl ® w9 H Uil #R 3ree S HIK &l W
werel) & | O Hfarar gy W, S0 7 o, LR
4 GHIEER, BT MR drel], 2l &Td, qRee), o
3= HF O W gael A B FRO Fonad! Fuferi &
Y H Orell o Heodl € | g9 & H A wuihe
weferdl @ eI A 89 & SR I wifear
qoell Trere el yonfe @ Aeferdl @1 fORE Ties
fier 91 60 ¥ 80, URT HT 80 W 160, AT [STHI I
400 3 500 BYAT URT SIST Tk ) BHA ST FRT &
grer afe uel wEg v § 9uee  afnsirr R
Rezrer de SRl e o1 yremy dead! Feforl &
B H 99 BN YRl I U B Gd B fore g8l ©
ST S e AR T STt Ts ¥ | uEi @ v
e i uadl @) TS 2o FoR Bl @t e 9edr 018
TE B 9A1 Pedl, g, B a6 ey @1 9edr
ST @ Yeb a¥ @ TLERT HEL: 1000 UTH, 600 UTH, 350
T TRIT 650 UTH &0l B T | BT saife & e A
DT BRI GITY] YET AT BT H A ST UIeR, a4
Ud STel el Ul eTs UvEra ST U 6y yaw
ol @& wdl w iR {68 U e a9 g9

B, difee @

$, JEp, Bed], IADHNEHT AT DI T
& a1 Hedied fEr T | gel # sReRn g

141

TEpTERT BT ST BT W | T WY H GUSTE] 37axD,
ST, FETE ] EHIEY BT W, el ol @R g4

Vel Report 201H 2002



& forg aRrSTIR. Yawpl @ i Ry e aifds 9
rieh IRTG TR ST SRt @ WY Glel Wb a2
ey & ST T @R e it SER U E w66 |
JTHIY el T ATHATE) drdwdian S g @
gy, U, e 991 o difies SEe a9 2g
uidreyor e e |

APUITHE UG HE G g4 @ SR 123 gnt )
¥ 2092 ¥ quf urer g @ i @1 # 19 a9t fawi
#2475 8 @t el o & S wfSemes g
TP ST @ Her 306© 3% 11.6° e Rars
fmar T | o1 @ deets el #§ RCPL-1-151-1P (46,
4 149 /%), RCPL-1-230 (424 a7 /%), ROPL-1-179-3P
(423 fa /B), TOX-3241-221-2-3-2 (415 3 / B), SPR-
B8090-30-1-2-4(402 g /&), IR ITA-222 (307 /)
F 9uel @ gfte G e et fvar | swvmEe vew
D Wrad] SR N SIS W aTed) o @) 18
qeraRe vl & Hedids § SFTeaRn Y 98IgY |
GHYT AT BFCIR 265 [ddea 3w 9.0 e suwt uig
TEE|

gusf 1 gie ¥ Sl fRaw @1 =) gwnfordf &
uRleror  H—2279 31 vl Susi Wi 88 | el Foiioy
i o=, argen, amee WM @R ey R usl 6
Frad) vsifeat ux ey ur oy § e WhrEene urs
g | el b 30 TR 7 e & Weife 91 W awar
AT G BH H SHD g8 STETS, HierwH iy, Fe) @y 8k
IRAITEA] RIEEET DI g AT | F B 12 uniear #
T SR ¥ waioE geeT yrd ga ) mi
fs B8 gR1 =i G awm-Aa! & 52 ufdem &
e ¥ 436 fow q@ agarr war | faE @ 6
facTR B I &= 9 axat o o it geelH R
] ST aiTa 1 eust ufey S9eex 86 [dee urs
s |

AR F 419 &) IMC -17-30-6-12, MC-17-8-2-16
3R MC-17-8-16-1 T @ H qoRHE w9 & 37
wATerl &1 Suyad 9rar T § R v el suw
78-33, 77-33 3R 73-33 fadieer ufty 2eewR off aet g4
RO W 130 W 145 RS & S v | g
P 5 e & afgr @ Seardn Rl @
el UTa 11 2 | @ qd 7 9 @1 SPR-880-30-1-
24, RCPL-1-151-1P, MC-17-8-2-16-2, PSL-85048-19-3-1-
1,ITA-222, RCPL-1-2-30, RCPI.-1-179-3 3K RCPL-1-87-
4 T SUGERT AT T E |

aotel Weret § FRrar Y B-12, B-30, B-20, B-29

142

3R B-9 o5l @1 STdaet 91T YT | Fh @t genferar
# RCM-1-1 3R RCM-1-3 @) Aferqr & ford Suyg
qraT T | ST @) 9T 16 3% SITH 385 Wy @
yETel tersiedl & fefe sued a1g 718 | el @ 13
WA @ Hedian # 1CGS-65 Faifis Sue arel urg
T ORI I SUE Uiy BFCUR 28-67 Feel o |

goTrelddey. sriiaferar aur prRyhe widifaftem
g ST T WA & ey o wue ¥ wid gl urd
TE T a9l 30-19 T 0l BN O@ g9 &)
TE | Hereh b W1 WA O7 9w 6 A nEe @ 6
§ B U Hah o ST W 9Tl Ol Gandl & | g
el & T e, e [, S Bles a2 Y1k BT
anfe wqE w9 JHAT ggde el @le 91y 1Y a
§TD IRV 15,15 LI Heet T e Rers G
™|

uifere] OvcNer Res 3 el wahT el S
o TR HeRE wen Ufes T @ e tdbaed
ST TR BRIE] @ A1 Wheargde S A |

ek @ et 9§ Rug & g8 g9 oy
waiftie T 3289 SR [EFH G978 90T
el aui 3407.5 7 Re1S 9 71 | Gmasgfd vt &Y 20
uTIRYT o oo # TRC-87-251 7 3resT ey fmar
&l ulT s9eaN 39 fddee 3usl U &S |

AqFw & MLW Haiifal =1 i Suel Ul Seeuy 49
foes & Wy org ygs famr) sd@E @) MLW
R T a9y S U I | el H ICGY-86590
AT GG Ul S9N 19.66 Frordd UIg 18 | W @
17 wanfgal & er=T @ ol g9dun 9.94 Fes suw
Ui g oIl {3 walftes a8 ¢ | ged) ) 9 yofaal &
Hegrere § RCT-1 71 327 gaelH fhar |

fowel Sl iR usre) a5 # varer gRem 5g
Sta fae sty S geiiet uRgres @1 9§ 2000 4
ey frm | e el uaime ger R
gREmE § Fiefiig @R angeie el @ 36 & s
fEeuntEt w1 frreresy o1 faewor fsar rar sl amn Tar
for faaRa gart @ gom # wfafes 150 @ 300 w7 a@
SUIE SR GOl Sl aRig TS | §Hage e
aRaeET @ st Ged) SevEe § geRET & 6
@ 49 uRani 3 RaRa frar mar | aeEeig,
SIFAIERTY Ju TiheTsica B g uldy @) Ty
Bl Y SRS A | G @ aefieda I @ mm
@ ford goara # & wHaT Semrexor fear war

Astiuad Boepard 20000 - 2882



TS § g @ 16 geieEl § sars wgd 9
walfre e |uw 52-56 fa /2 urd g€ 59 &9
S AT Rl B ORI Ul FUST 53-20 9l veeaR
arg S | Yofle @ gRTgY F eH geity afiv Al v
g e 2 | e g 3 gl were ford g ofiw
A § ST O & 9 walfde sue Bel o i uf
BFCYUY 27.67 el 2 |

AT B g 1 A 27 9 waifte el el
AT i Uiy SeeaR 7w Rere @) 978 | Had @) Ui
o] @ Ao 1§ UHOedTs ¥ aaiee Sud guig
Gl feb 0fey Racem 30,31 dyeel off | AT IR GoR &
vep s W ogugy w7 f W S Uil SER] @i
yegi+ arest 81 a8 |

O @1 12 weitat @ uvier H e mar /B
T[UTGRE, Tl T T TR e q 3 ol & STeR
O% O] STefe @] Waterd aram T it yHr A

Pryer d g9 a9 ariereeE g SgIH TI9H B
234C T 34.0%3R 110 ¥ 261° & 97 Rae foban
T | $6 SN et 3421.0 AT @ g8 Wi e 20 A
¥ wEy e o den 64 HEN H vl ot g |
aers T 1 20 gofttaat # 1ET-16806, [ET-16423 3R
IR ORI W AEeR 8 | S 9 ST T e g
ey 9 waiite ous @l | & o 9 7 13 o o]
1 T fomar e, e TRCO-299-F-44 &7 9091 &
SRR TR 372 7] I | gea] Bl 0 e @l
KU-10, KU-11, KU-32 , 517 @1 KM-60, 5 &1 IPL-93,
e Bl [CP-9039, ICP-9044. IS @ EC-1667, EC-
2074 3R TRC-P-9, HeX @] Uie P-2 Ha@ s/l Yo
g ¢ | e el § e @ RAUSS-17-1 del
TR BT SCRT-1-2-1, SCRT-1-2-3, RS &1 TS-38. TM-
6 3l WraEE B DS-93-79 A’ ¥ ] GHaN E |
T @1 fael @ euiad d w91 § Walfeen Sus ure

fopest # 11 & Toselds W@l &8 URT A0 | Sl @) HHe
g wgRil g ERuTgRl @ rEer 9 e
gedr g Suy Bl | 2w a1 fF St & el Suet
@ forg ufe e By i @ NPK @) Hd 6 &
Arer 20 fam FYM @R 10 fur apaften & g & 999
H WP ghg WIS TS | 59 B @ @Y (A5 B gRI
dATh BIGFALY & 9 s HIAET ey U forad
Tt @) o e ua |

fafaes F g o yonfodl & R F g
a1 3 9T | (ufaRger & SR V4, IrETTERer § L4 e
g ST & dIRTA Y2 ) WATT B ¥ Searee gl
BFeuN 57.63 [Rew OF 9¢ WHal § | Had, ST
aiiv 2ftfien| o1 Selg Al Yl 8dcaR S 12.27,
35 3R 139.0 Todea ug 72 | A= wall 7 @rdr g
3R velies & Salare & fory SugeRt 9rgr 74y |
U g o) Rl & Aohera Qde ST i e & |

SHTRT AT b iapferes gensii # g o
T %6 B aeTeh e ler bl SUat el B W W@
uR guid 4 e g @ @ ] s @ SR
fufaer eilenet e & Hey &1 4 SR gaeh WY 3R
fm Rt v

143

&g | BEi BT TS 60:30:30 @ 1 TR ST
@Y W e O @ 99w 4 gfe O e §)
AfSaierd @) 17 gt 7 ®ge uyaR) @ wug®
I A TS 9 dWd WIRe @ [Ewe 3 erel Uil
T | AT B SERE UgS B W g T dlell
faret <1 o e @Y drerEEd SoTlid W 99 TR @
el W g0 | Sl 95 10 T medl @ gerr H e
§lUgw 3 I Falfte S T g | e ] B THdl
ST @) AdTedd SIS ATl fane UrT 41 | ATHET T
Welar & U § RrEiie fear T

dig Y Ygell @1 Y Seara a1 I s gy
T WA e H urer 17 | YRR @) e Tl 9
8 BRI T g8 S0 fAff= 1ol &1 seays W & |
TGN @RI BT AT el |ifaad R sk =geicrs
gaTge AR FORI WIS Wepel @ fAff=1 ol &1 segae
fevar g | e wRd™ wEfad gRaeH @ d8d
qane qrot uReieEr # R ofik gewren afari
BT S De H T AT AT Heiene T | e
afIR R G T afAfera @ gy B R $g o
20 uf3ieror SrAIoTe Py 0 o2ar =l SeaEd 3N
SR W e ) aY ufRiero w1 amaer e T |

Aanuwal Report 20812002



	1-A.pdf
	1-B.pdf
	1-C.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf
	19.pdf
	20.pdf
	21.pdf
	22.pdf
	23.pdf
	24.pdf
	25.pdf
	26.pdf
	27.pdf
	28.pdf
	29.pdf
	30.pdf
	31.pdf
	32.pdf
	33.pdf
	34.pdf
	35.pdf
	36.pdf
	37.pdf
	38.pdf
	39.pdf
	40.pdf
	41.pdf
	42.pdf
	43.pdf
	44.pdf
	45.pdf
	46.pdf
	47.pdf
	48.pdf
	49.pdf
	50.pdf
	51.pdf
	52.pdf
	53.pdf
	54.pdf
	55.pdf
	56.pdf
	57.pdf
	58.pdf
	59.pdf
	60.pdf
	61.pdf
	62.pdf
	63.pdf
	64.pdf
	65.pdf
	66.pdf
	67.pdf
	68.pdf
	69.pdf
	70.pdf
	71.pdf
	72.pdf
	73.pdf
	74.pdf
	75.pdf
	76.pdf
	77.pdf
	78.pdf
	79.pdf
	80.pdf
	81.pdf
	82.pdf
	83.pdf
	84.pdf
	85.pdf
	86.pdf
	87.pdf
	88.pdf
	89.pdf
	90.pdf
	91.pdf
	92.pdf
	93.pdf
	94.pdf
	95.pdf
	96.pdf
	97.pdf
	98.pdf
	99.pdf
	100.pdf
	101.pdf
	102.pdf
	103.pdf
	104.pdf
	105.pdf
	106.pdf
	107.pdf
	108.pdf
	109.pdf
	110.pdf
	111.pdf
	112.pdf
	113.pdf
	114.pdf
	115.pdf
	116.pdf
	117.pdf
	118.pdf
	119.pdf
	120.pdf
	121.pdf
	122.pdf
	123.pdf
	124.pdf
	125.pdf
	126.pdf
	127.pdf
	128.pdf
	129.pdf
	130.pdf
	131.pdf
	132.pdf
	133.pdf
	134.pdf
	135.pdf
	136.pdf
	137.pdf
	138.pdf
	139.pdf
	140.pdf
	141.pdf
	142.pdf
	143.pdf

