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PREFACE

ICAR Research Complex for NEH Region has been striving for improving the
productivity of major crops and livestock through research and extension activities.
There have been notable achievements that are being made operational by development
of technologies to meet the demands of the day.

This annual report has covered the results for the period from April, 1999 to
March, 2000. The guidelines set for the preparation of annual repert have been
adhered to. The research achievements of apriculture including horticultural crops,
livestock and fishery are presented.

This institute has made all round progress in terms of development of
technologies for consultancy to State Government Departments, award and organising
various trainings on agriculture and allied sectors. A good number of research papers
were published and presented in national/international seminars and symposia,

The cooperation and suppert of the scientists, administrative and technical
personnel contributing the material for annual report are thankfully acknowledged.
The untiring efforts of Dr. B.K. Sharma, Dr. Patiram, Dr. K. Kumar, Dr. B.P. Bhatt
and Sri H.C. Joshi in compiling, organising and editing for preparing this report is
commendable.
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Umiam (Barapani} = (N.DD. Verma)
Dated, the 30th September, 2000 Direcior
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EXECUTIVE SUMMARY

During this years upland RCRT, out of
14 lines RCPL 1-21 gave the highest vield. IR
63258-27-13 and IR 66421-039-2-1 were
higher yielders in TURON trial out of 24
selected genotypes. In AICRP trials IET 16487
(RCPL 1-4):and IET 16003 (RCPL 1-28) were
higher yielder for two consecutive years, RCPL
1-29 gave higher yield in jhum as well as
on terrace land as compared 10 RCPL 1-28 an
farmer’s field trial. 22 crosses involving
promising lines for low land were made and
hybrid seed collected, In low land condition,
RCPL 1-4 and RCPL 1-87-8 in RCRT, RCPL-
179-3P (STI) and ITA 222 (ST 2) were higher
yielder. At higher altitude in normal and late
sown condtion, Yunlen 12 and Yungen 20
performed well in order. The application of
carbofuran @ 1 kg ai/ha before sowing was
effective to control the leaf folder and gundhi
bugs, Indigenous method of trapping gundhi
bug using dead crabs was more effective to
control insect than pummelo or frog stick. The
application of 100:80:60 kg NPK/ha alone or
in combination with 10t FYM and 20 kg
Zn50, /ha gave higher vield of rice. Different
varieties of rice were screened against
galimidge. The application of 50 kg K, Otha
in two equal splits (basal and panicle initiation
stage) or | ¢ | ratio of SSP and RP & 50 kg
P,0 ha along with 5 t FYM/ha gave optimum
and maximum yield of rice.

Maize under various co-ordinated trials
was evaluated for identification and
recommendation of promising cultivars and

ather agronomic feature. In RCRCT, MLY and
RCM -1 was higher yielder among 14 entries
and later were much susceptible to cob horer
incidence, Seeds of the promising maize
variety were produced for testing, evaluation
and distribution. RCM 1-3 and RCM [-1 gave
higher yield of baby comn. The highest grain
vield of maize was obtained by the application
of 100 kg N + 20 kg S + 5t pig manure/ha
and similar result was obtained with 20 kg P
+ 2t lime + 5t FYM/Ma.

Among pulses, moonghean 99M-39, 99M-
57, urdbean 99U-26, 99U-45, 99U-35, 990-
49, 9910-33; pigeonpea AF-239 and rajmash
HUR-137 genotypes were found promising as
good yielders. Lower number of aphids
infestation on pea was noticed in neem and
FYM + neem cake treated plots. Lower number
of aphids were recorded on Toria and highest
on M-37. Popcom with groundnut (4:2) vielded
maximum maize equivalent vield closely followed
by popcorn + frenchbean. The application of
B0:40:30 kg NPK/ha gave the optimum yield of
maize and groundnut intercrop, irrespective of
different row ratios,

Bragg variety of soybean gave the highest
yield in Initial Varietal Trial and Advanced
Varietal Trial. The application of 60 kg PO/
ha through SSP + RP in 1.1 ratio gave the
optimum yield of suybean. Semilooper damage
was less in imidachloprid than carbofuran plots
and was higher in maize intercropped with
soybean than rice. In soybean with rice as
intercrop, imidachloprid showed better control
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against leaf folder than carbofuran, Application
of NPK (20:60:40 kg/ha) + FYM 10 tha +
Lime @ 2 t'ha produced highest pod vield of
groundnut and inoculation of B, pofymxcg and
F. strigfe and application of 30 kg S/ha
enhanced the productivity. The msect-pest of
soybean was monitored under integrated pest
management. The major sunflower pest
recorded were pumpkin beetles £, picanta spp
causing complete defoliation of leaves,
followed by Spodoptera [itura. The lowest
number of aphids was recorded on Toria (30.3
aphids/1( plant) and the highest on M-27
(149.7 aphids/10 plants) of mustard cultivar.

Micro propagated different species of
Citrus performed better than secdling excepting
in Khasi mandarin. Soflwood grafting of Khasi
Mandarin on €. Jotipes during August gave
around B0% success. Highest organoleptic
score was oblained for the Squash prepared
with juice at 40 to 53% TS5 of citrus fruits
and preserved minor fruits were assessed for
processing and preservation, Citrus psylla
(Diaphorina citri Kew). Incidence was almost
nil in Ciorus gurantifolia and C. karna and
lowest citrus leaf’ miner population was noticed
in Karna khatta, Pummelo, and East rough
lemon. The citrus black aphid population had
the significant positive relationship with
relative humidity (r=0.9862). Monocrotophos
@ 0.05% sucecessfully controlled the insect
pest.

Different varieties of colocasia and sweet
potato were evaluated and application of 100
kg K/ha gave the optimum yield in later.
Meghalaya local selection of french bean gave
the highest seed yield as compared to other
varietics tested. The MNadia ginger registered
minimum crude fibre content and maximum
in rhizomes of accession 3573,

The diet with 30% protein level gave a
maximum increment in body weight of L.

rofita fingerlings. Mustard oil cake + rice polish
was found to be very effective in enhancing
the total biomass production.

A total number of 19 F, and 11 F, pig
generations were produced during the period
for their productive and reproductive
performance. Better quality of rice polish along
with protein performed better for pig growth.
Mortality due to gastroenteritis was found to
be the main cause of death amongst the piglets.
The study on general and specific combining
abilities was undertaken by diallel crossing
involving Newzealand white {NZW), Sowviet
chinchilla (SC) and local (L) rabbit. Crossbred
rabbits had advantages for bedy measurements,
meat yield traits and nuiritive content of meat.
The faecal samples revealed F. coli to be the
most commonly isolated bacterial organism
and E. irvesidua E. intestinanalis and E.
stiedae were major coccidial infestation,

Recurrence of incidence of Black Quarter-
like disease in cattle in Manipur Valley was
reported in the month of May 1999 inspite of
regular vaccination with HS/B.Q, vaccine.
Dietary protein utilisation of poultry reduced
upto 11% as the level of jack bean treated
seed increased from 20 to 40%. The groundnut
strawmeal can be fed to a maximum level of
10% to the broiler chicks.

It has been observed that the runoff and
soil losses were minimum and maximum from
natural vegetation and cultivated bare fallow
land use respectively. A lightweight power
operated paddy thresher was developed for hilly
region. The average biogas production from
pig dung was found as 0.044 m"kg (wetdung)
while 0.053 m¥kg in case of rabbit at 1:l
slurry level and 45 days HRT.

Economic analysis of the rice in the North

Eastern states was done during the period of
1972-1973 to 1997-1998 in respect of area,



production, productivity and cootribution of
area to yield. Tn Mizoram, the analysis of net
present value and benefit'cost of agroforestry
systems revealed that the net revenue tended
lo become positive from third vear anwards,

Extension division studied the (i)
efectiveness of different source of information
in adoption of some improved agricultural
practices (ii) role performance and knowledge
level of tribal women in modern farming (iii)
information extension vs. mput extension in
Meghalaya {iv) factors affecting adoption
behaviour of wibal farmers in Meghaldya (v)
training need assesment of the tribal farmers in
Meghalaya and  (vi) [nter-personal
communication in technology transfer,

Under institute village linkage programmes,
Vijay composite maize yielded 65% more than
the local variety MLW, and fertilizer application
gave 20% more yields. [ndo-American hybrid
lomabo (Rupali) yielded 37% higher as compared
1o local variety and application of 80:60:60 kg
NPK/ha pave 10% extra vield. Similarly
crossbred pig (Hampshire) performed better.
During this period six training programmes were
conducted in different villages of Meghalaya
for vegerable crops. Various training
programmes were organised o the farmers of
the NEH Region for Transfer of Technology
penerated at the Institwe and feed back for
further research and improvement,

In farming System Research, dairy based
system (FSW-1) produced sufficient fodder to
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maintain two mileh cows producing 1590 litres
ol milk and 2.9 t of manure in nine months. In
mixed forest block {F3W-2y Alder (Ainus
nepalensis), Acacia (Acocia auricuwliformis),
Exbucklandia (Symingtonia poputoneq) and
Teeta chap (Michelia oblonga) performed well
after 16 wears of plantation. The growth of
orange and lemon was better in FSW-5 and
FSW-6. Pinus kesia and Schima watlichii were
the dominant forest species regencrated (FSW-
7y after 16 year of protection from biotic inter
ference. No water flow was recorded in FSW-
[ and FSW- 8 during the year 1999,

The performance of the MPTs was excel-
lent with survival percent of 70w 90%, except
£ fucaravia, The P faclataria trees were com-
pletely eliminated by an unidentified insect
(truck borer) despite its excellent performance
(Ht 13.84 m, and dbh 20cm) up o 8" vear.
Close planting (2.5 m * 5m) of Khasi Mandarian
yielded more than wider spacing [5m = 5m)
although former was more affected by insect
and diseasc. Mandarin and guava intercropped
rice (RCP1 1-25, RCPL 1-24 and RCPL 1-29}
yielded 4.5 to 6.2 t/ha grain. In Som (Machilns
bombveina) based AFS, broom prass, turmeric
and ginger yielded 62 t'ha green biomass (2 t
flowery 22.1 and 173 t'ha rhizomes, respec-
tively. Indian honevbee species [Apis cereng
indica) survived well and produced honey
while ltalian was (Apis mellifera) could not
perform well. The sprouting of promising clones
of Populus deltoides was better in polythene
mulching (41%).



INTRODUCTION

The TCAR Rescarch Complex for
Northeastern Hills (NEH) was established in
the year of 1975 with its Head Quarter at
Shillong. In 1991 Head Quarter was shifted 1o
Umiam. [t is the first institute of its kind set
up by ICAR having disciplines of agriculture,
horticulture, animal science, fishery and
agricultural engineering to cater to the needs
of the tribal areas of North Eastern Hills
Region including Sikkim. This institute has
six centres viz. Basar (Arunachal Pradesh),
Imphal (Manipur), Kolasib (Mizoram),
Jharanapani (Nagaland), Tadong (Sikkim) and
Lembuchera (Tripura), This institute has also
in addition six Krishi Vigyan Kendras (KVKs)
attached 1o different centres of the states. There
is one Trainers’ Training Centre (TTC) al
Umiam (Meghalaya) to cater to the needs of
the entire NEH tegion, The rescarch farms of
the institute are located at various altitudes
from 60-70 m at Lembuchera, 750-800 m
{Kolasib, Tmphal and Basar), 980-1080 m
(Umiam) te 1200-1400 m above msl at Tadong
o cater to the needs of different agroclimatic
zones of the region,

While locating the research centres, the
entire MEH region has been considered as one
unit and research centres have also been so
located a8 to represent the varyimg altitudes
and agroclimatic zones of the region. This
has helped in rational utilisation of scientists
avoiding duplication of work. Further, the total
research findings of the institute at different
centres can thus be utilised for specific
latitudinal range and agroclimatic zones of all
the states concerned.

The headquarter of the Institute is located
ar 25°30°N and 91915°E near Umiam lake

almost 1.5 km away from the junction of
Guwahati-Shillong (G8) road on Umiam road,
The site is about 22 km away from Shillong
town. The 101 ha farm land has mild to steep
slope and Mat valleys, which provide suitable
site for almost all kinds of agricultural research
for hilly topegraphy. Bench terracing on mild
slope and contour bunds and half moon
terraces on steep hills has been developed for
conservation of soil and water, Trenches and
earthen dams have been made to harvest the
rain-off water, At present, the area under
cultivation is around 60 ha.

MANDATE

() To undertake the basic and applied
research for defivering technologies based
on sustainable farming system for
diflerent agroclimatic and socio-economic
condition of the region,

(it} To improve the productivity of the Crops,
livestock and fishery,

(iii) To act as a repository of information on
natural resources. different farming and
land use systems of the region,

(iv) Te provide training in (a} research
methodology and (b) use and application
of improved technolegies for enhancing
agricultural productivity,

(v} To collaborate with the State Departments
for the region and testing and prometion
of improved farming and land use
technologies,

(vi) To collaborate with Mational and
International agencies in achieving the
ahove objectives.

{vii) To provide consultancy.
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THRUST AREAS

# To evolve suitable integrated farming
systems for the hills of the region to
replace fhuming (shifting cultivation) for
increased productivity.

@ Development of feed and fodder’s
resources including local fodders for
different livestock.

®  Improvement of citrus plantation to
rehabilitate citrus industry,

® To increase the over all productivity of
different crops through research in cereals
pulses, oil seeds horticultural and other
CCONOMIC Crops.

® Animal health coverage and improvement
of livestock production system.

STRENGTH AND MAN POWER

The Institute has 15 different disciplines:
Plant Breeding, Agronomy, Soil Science, Plant
Pathology, Entomology, Agroforestry, Animal
Health, Veterinary Parasitology, Animal
Nutrition, Animal Production, Fishery,
Agricultural Economics and Statistics,
Engineering,

Agricultural Agricultural

Exiension and Horticulture, At present there
are more than six dozens ongoing research
projects in the Institute, The institute, headed
by the Ddrector has a total number of 612
{excluding KWVKs and TTC) staff in position.
The staff position of the Institute is
presented below :

LIERARY

The Institute has established sophisticated
agricultural research library, which has
acquited so far 13,791 books and reports and
7045 back issues of several publications. It
has subscribed 42 foreipn and 122 Indian
Journals. The library has been providing quite
a pood number of services to the scientists
and other categories of users visiting the library
regularly.

COMPUTER FACILITIES

The institute has started to develop
computer used databases of library resources
by using CDIS/ASIS (ver. 3.01) package received
from DST, New Delhi under NISSAT project.
It has also started to develop a computerised
database on Environmental Degradation in
Mortheast India by scanning six regional and
national newspapers. As library is connected
with NICNET, it has been rendering Selective
Dissemination of Information Service o its
scientsts by accessing the International Data
Bases available with TASRI, New Delhi
regularly, including E-mail services. A well
developed computer centre was set up to cater
to the needs of scientific and administrative
requircment of the institute,

BUDGET
The budget of the institute for the vear
1999-2000 is piven below ;

* Excluding posts of KVEs and TTC

{Rs. in lakhs)
Technical 318 T Budget Allotted  Expenditure
| Adrministrative 154 13 4 Plan 475,00 47230
Supporting 136 134 2 Mon-plan 111300 1066.04
Total BOO* 612 128



LINKAGE

The institute is maintaining close link
with national and international institutions for
conducting its various research programmes.
The institute s regularly providing advisory
services to the development department of
agriculture and allied sectors, Biennial
interface meetings are held at the institute to
discuss various problems of agriculiure and
related matters for research and development
with Department of Agriculiure, Gevernment
of Meghalaya and scientists of various
disciplines,

The infermation generated through
research is passed on to the farmers through
publications of the institute. The mstitute is
publishing Annual Report and quarterly
newsletter regularly to disseminate its research
findings.. In addition research bulleting and
technical bulleting are also published to
transmit its gencrated information to research
scholars and scientists.

MEETING OF RESEARCH ADVISORY
COMMITTEE

Research Advisory Committee Meeting of
ICAR Research Complex, Umiam was held
on 25-26 October 1999, where in Dr. K.G.
Tejwani and Dr. P.S. Pathak, A.D.G. {Agrof)

vii

of [CAR, New Delhi were present. Research
Projects, proposals and future strategies were
discussed at length in the meeting with the
scientists of various disciplines,

KISAN MELA ORGANISED

In Kisan Mela organised on 2 1st August,
1999, Mr. Suchiang, Hon’ble Minister of
Agriculture, Govt, of Meghalaya stated that
here in Meghalaya | have observed that the
modernisation of agriculture is taking place
by the sole efforts of the ICAR™s scientists, 1.
have been told that the scientists wish to re-
place the local varietics of rice, maize and
groundnut ete for higher production. Local
breeds of pig and rabbit have also been re-
placed to cater to the increasing demand in
their respective field.

He further stated that the farmers of this
region love to cultivate in a traditional way
without considering the other factors like prof-
itability ete. This makes the job a bit difficult
for the scientisis, as they are o concentrate
on o many aspects before recommending any
technology (o the farmers. e made an appeal
to the farmers to come forward and interact
with scientists to make them to conduct need
based research.

Interface meeting
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Research Advisory Committee Meeting

Sh. E.E. Mawlong, Hono’ble Speaker of
Meghalaya Legislative Assembly chaired the
function and appreciated the efforts of the
Institute in bringing out new technologies for
the beterment of the farming community of
this region.

NATIONAL SEMINAR ON “STRATEGIES
FOR AGRICULTURAL RESEARCH”

A three days National Seminar on
“Strategies for Apricultural Research in the
Morth Fast™ was organised by ICAR Research
Complex, Umiam sponsored by National
Academy of Agricultural Sciences [NAAS),
Mew Delhi at the auditorium of St. Anthonys
College, Shillong from 10" 1o 12" November
1999, Dr. N.I). Verma, Director of the institute
weleomed the dignitaries by presenting them
monuments and bouquel:

[naugurating the seminar the Governor of
Meghalayva his Excellency Sri M.M. Jacob
appealed to the scientific community to work
with Full might for the benefit of farmers. Sri
B.B. Lyngdoh, Hon'ble Chief Minister of
Meghalaya was the guest of honour on this
occasion. In his remarks he emphasised the

need to propagate the latest agricultural
technologies to the farmers as Northeast lagped
behind in adopting the latest techniques
evolved by the scientists in the field of
agriculture. Dr. R.S. Paroda, D.G. ICAR in
his presidential address stated that [CAR would
leave no stone unturned for the benefits of
tribal farmers. Sri. M. Suchiang, Hon'ble
Agriculture Minister of Meghalaya also
expressed his views on this occasion and
appealed the farmers of this region (o develop
close linkage with the scientific community,
There were four technical sessions
followed by plenary sessions wherein many
lead speakers presented their views in their
respective fleld of specialisation. Poster
sessions were also organised and altogether
38 posters were displayed.
UNION MINISTER OF STATE FOR
AGRICULTURE AT ICAR COMPLEX
Sh. Hukum Deo Maravan Yadav, Hon ble
Minister of State for Apriculture, Animal
Husbandry, Dairy and DARE, Govt. of India
visited this complex on 29" March 2000 and
laid the foundation stone of Agricultural
Technology Information Centre ATIC building.
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Governor of Meghalaya His Excellency Sri M.M.Jacob

In his eloquent speech of nearly 1'% hours  had visited once upon a time and urges upon
he cited examples from the mythology to tell  them to develop this area in agriculture
the scientific community how this entire region  production, He had a visit to fields and various
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Sh. Hukum Deo Marayan Yadav, Hon'ble Minister of State for Agriculture

has an affinity with the rest of the country. divisions of the Complex. He also had a
Citing the examples from Mahabharata he told ~ meeting with the stafl to acquaint with their
that this is the land where our great heroes  problems.



WEATHER

(K.K. Satapathy & D. Daschaudhuri)

Air temperature

The mean monthly maximum temperature
varied from 20.7°C in the month of January
to 27.7°C in the month of June (Table 1). June
was comparatively hotter than  other months.
Maximum temperature recorded for a day was
I27°C. Mean monthly minimum tempera-
tures recorded from 7.2°C in January to
20.6°C in July (Tahle 2).

Solil temperature

Soil temperature in the morning at 30 ¢m
depth was slightly higher than that at 15 cm
depth and was reverse in the evening. Soil
temperature at 15 om depth varied from
13.8°C in December to 24.1°C in June, Tem-
perature gradually increased from January to
April and tended to decline after September
and reached around 13.8°C in December

{Tablel). Soil temperature at 30 cm depth also
followed the same end and there was very
little difference of temperature in these two
depths. Soil temperature was always less than
the air temperature.

Rainfall and rainy days

Total rainfall received during 1999 at
Barapani was 2091.2 mm distributed over 187
days. Yearly rainfall was 250 mm more than
last year and the similar trend was with total
number of rainy days, Rain occurred almost
every month of the year except February
ranging from 5.3 mm in January to 685.4 mm
in July. More than 90% of rainfall was
received during May to October (Table 1)
There were sixteen weeks without any rain,
There were 30 rainy days in July and highest
amount of rainfall for a single day this year
also occurred on 19th July (124.4 mim).

Table 1, Monthly variation of different weather parameters

Soil 2

Monh Maxt  Mint Rain RD  Evp Rhl Rh2 SSHr  Soil l W5 WD Cloud
Jan 0.7 T 3.3 1 66,2 Ta 44 7.49 14.1 164 288 142 4
Feb 242 103 0.0 i} 624 T3 42 696 17.0 13.8 369 1353 4
Mar 268 3.5 6.4 2z 120.3 i 33 T.39 19.1 200 T R . S
Apr o 390 153 25:5 9 145.7 0 45 .20 39 237 5,74 !55 d
May  26.1 183 39 23 79.2 Eh KL 2.95 23,5 EER] 417 122 6
June 277 203 874 24 B0E 37 &l 271 24,1 243 A3e 131 3
Tty 266 206 G854 30 fd ] o2 78 |80 IR 238 | 94 8
Aug 269 204 1348 28 725 92 E1 .89 4.0 24.4 247 107 7
Sep. 3 196 2364 26 ey ER T 142 215 iR 232 1287 &
Oet 254 174 2649 23 694 91 6 550 i ) 223 207 1S ]
Mow 23,6, 133 598 14 T2 L5 al 716 185.6 205 230 19 3
Deg. 204 7. 7.5 2 T4.4 58 ki 732 13.8 171 256, 117 4

Mest - Maximum Temperatore (O, 3Mint - Minimum Temperature ("C), Rain - Rainfall {mm},

Evaporution (mm), Rh, - Relative Humidity (%) at 0622 hr,

RD - Rainy days, Evp -
R, - Relative Humidity (%) at [322 hr, S5, - Sunshine

Hiour, Soil 1- Soil Temperature {(*C) at 15 em depth, Soil 2 - Soil Temperature (°C) at 50 cm depth at 0622 hr, WS -
Average Wind Speedikm per hour), WD - Wind Direction (degree) & Cloud - Amount of eloud coverape (octa),
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Table 2. Highest and lowest weather parameters for a single day during the Year

Ramfall {mm}
Evaparation (mm] 8.7 Teh April
Sunshine hour

Relative hwmidity 0622 hr (%)
Relative humidity [322 hr (%)
Soil emperatyre {°C) - 15 cm
Soil temperature (*C) - 30 cm

Wind speed (knwhr)

7.5 st May

Parameters Highest/Date Lowest/Date
Maximum temperature (*C) 327 6eh April | 6, 2725th December
Minimum temperature (*C) 22.0/25th July 1571 1th Januacy

124.4/1%th July

9.73/8th December (L1
10071 8eh Ocrober
QE25th August
26.829h & 30th Apnil

15511 1th March

0.0
1.9 18th October

43/1Z2th March

17/23rd March

1T THh Jamuary

14.5/1 LihJarwary, 26th & 27th December
0.7%:26th August & st November

Evaporation

Evaporation was highest in the month of
April (1203 mm) and lowest in January (66.2
mm), Bighest evaporation recorded in a single
day was 8.7mm on 17th April and lowest (0L9
mm) on 18" October and single weekly
highest was 36.9 mm in 17h week {23rd to
20th April) and lowest (11,6 mm) in 42nd
week (15th to 215t October). From November
to April evaporation was higher than the
rainfall and from May to October rainfall
excecded the evaporation.

Wind speed and direction

Mean monthly wind velocity ranged from
2,17 km/hr {October) to 5.74 km/'hr {April).
During the rainy season wind was blowing at
2t 5 kivhr, The wind velocity most of the
year was south-cast direction excepting April,
July to August and November to December
(southerly and easterly direction).

Relative humidity

Relative humidity at 0622 hr at Barapani
was highest in the month of July and August
(92%) and lowest in the month of December
(58%). From January onwards, there was an

increasing trend upto July and then come
down 1o 38% in the month of December,
From June to September i.c. in rainy season
relative humidity ranged between 80 to 90%.
Bur 100% relative humidity was recorded on
180 October.

Relative humidity recorded in the evening
varied from 33% (March) to 81% {August).
Humidity frost showed decreasing trend and
started increasing from April upto August
with little variation in the month of July. From
September onwards it decreased and reached
39% in December. Humidity for a single day
was hizghest (98%) on 253™ August and lowest
(17%%) on 23" March.

Sunshine hour

The sunshine hour at Barapani ranged
from 1.90 hr/day (July) to 7.94 hr/day (Janu-
ary). From June to Seplember it ranged from
1.90 to 342 hr/day. From October to May
sunshine hour ranged from 2.95 to 7.94 hr
day. Sunshine hours were more than 9 hriday
for 21 days. There were more than 15 days
where sunshine were nil, which were mostly
in October o January.




RICE

CROP IMPROVEMENT

Twenty-seven trials, 14 in lowland, 8 in
upland and 5 in high altitude areas were
conducted during the year, A total of 298
germplasms were’ evaluated in 3 trials, Six
farmers” field trials were also conducted with
two upland lines i.e. RCPL [-29 and RCPL
1-28,

UPLAND
{A. Pattanayak & H.S. Gupta)

In the research complex regional trial
(RCRT) 14 lines were evaluated and RCPL
I-21 yielded highest (60.68 g/ha). Twenty-
four genotypes selected from [URON trial of
1998 were evaluated in a station trial along
with 3 advance-breeding lines and 3 checks,
IR 65258-27-1-13 and TR 66421-039-2-1 pave
higher yield of around 50 g/ha. In AICRIP
trials, higher grain vielder were IET 16003
(RCPL 1-28) in AVT-1-U (H), IET 16487
(RCPL 1-24) in IVT-LT (H). 1IET 16003 (RCPL,
I-28) gave higher yield in the AVT trial for
two consecutive years and was the top ranking
ling in the All India Co-ordinated trial in
1998, In the IURON trial, CNAX 6187, IR
6276120, WAB 56-50 and IR 63374-17 were
found promising.

Farmers' field trials

Two advanced breeding lines RCPL 1-29
and RCPL 1-28 were tried in farmer's field
on two jhum and four terraced uplands in
Madan Mawkhar and Mawlansnai Villages of
Ri-Bhoi district. The former line gave the
higher yield under both conditions,

Hybridization

One hundred and sixty-five F, lines
from 15 crosses were evaluated under upland
condition. Among these 36 promising F,
individuals were selected for further evalua-
tion in the F, generation. Thirty F, lines were
also raised and used for anther culture. Twenty-
two crosses, involving promising lines for
lowland, were made and hybrid seeds col-
lected.

INSECT MANAGEMENT
(K.A. Pathak & K. Rajasekhar Rao)

Evaluation of insecticides on pest
complex

Leaf folder incidence was significantly
lower in fipronil 0.4 G @ 100 g a.i/ha (8.8
damaged leaves/m®), followed by carbofuran
3G @ 1.0 kg a.i/ha (9.6 damaged leaves/m?)
and imidachloprid 200 SL @ 2.0 ml/litre (9.8
damaged leaves) treated plots. The control
plot recorded the highest incidence of leaf
folders (294 damaged leaves),

Evaluation of carbofuran granules
against pests

Carbonfuran 3G @ 1.0 kg ai/fha was
applied before sowing to study the insect pest
incidence along with a control plot. The
incidence of leaf folder started from 65 days
after sowing (DAS) continued till 115 DAS
and the peak period of damage was during
80 DAS 1o 115 DAS. The gundhi bug inci-
dence was observed from 90 DAS to 105
DAS. The incidence of leaf folder (2.03 leaf
folders/sq. m) and gundhi bug (7.80 bugs/sq.
m) were low in carbofuran treated plots and
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higher 1 control plots (640 leal folders and
10.79 bugsisq. m). The grain yield of pro-
tected plot was 428 tha when compared to
the control plot (2.06 tha). The percent
avoidable losses were upto 5186 due to
carboturan application,

Indigenous methods of trapping gundhi
bug

Different locally available materials like
acid fime, pummello, dead crabs and dead
frog were inserted at the tip of a bamboo stick
and such stick were kept in the field (@ | trap
for © sg. m. plot, The gundhi bugs were
attracted to these materials and congregated
on the stick near the tip where “trap’ was
inserted. The highest number of the pundhi
bugs congregated were more on dead crabs
{15-20 bugsistick) than pummello or frog
sticks.

LOWLAND

VARITAL TRIAL
(.5 Gupta & A, Pattanavak)

In the Research Complex Regional Trial
(RCRT) RCPL 1-4 was the highest yielder
(37.28 g/ha), followed by RCPL 1-87-8 (56,2
gfha). In the Station Trial | (ST 1) RCPL-
1783 P was the highest yielder (3939 g/ha),
Station Trial 2 (ST 2} was conducted with 14
genotypes selected from [TRON 1998 and [TA
222 gave higher yield (67.85 gha). Under the
AICRIP, seven Inals were conducted. In two
trials of aromatic (Basmati) lines, IET 16310
vielded highest (26,15 g/ha) in AVT 1-BT and
IET 15830 produced higher (2546 g'ha) in
AVT 2-BT. In the VT (Slender Grains) IET
16798 (38.64 g'ha) was found promising.
From rest of the trials 1ET 15473 (31.27 g/
ha) and IET 16462 (54.25 g/ha) were identi-
fied as promising.

Anral RerorT 1999-2000

CULTURAL PRACTICES

(D C Secena, GO Munda, UK. Hazarita,
D.P. Patel & NP, Singh)

Effect of varying levels of nitrogen,
phosphorus and potash on ripening
ratio

In the consecutive dth year also field
experiment confirmed the findings of last
three vears. The applicd 100:80:60 kg NPK/
ha, '/, at planting and '/, at 18 stage, produced
significantly higher grain vield of rice (43.5
q'ha), followed by 60:48:30 kg NPK/ha when
N was splitted 2 times ie., at planting and
at P.I. stages, with ripening ratio of arcund
853.5%, The trend was also similar in harvest
index, The application of 60 kg P,0, and 60
kg K,O/a pave 6.84 q/ha additional yield
over contrel and 3.76 g'ha extra yield was
found with 100 kg N/ha applied along with
P and K.The significantly higher straw yield
(73.23 g/ha) was obtained with 100:50:60 kg
NPK/ha applicd whole at planting, followed
by splitting of 100 kg N into 3 equal doses
at planting, maximum tillering and ar P.L
stage (71.03 g/ha)

Studies on yield potential of pre-
released variety RCPL-1-87-9

(D.C. Saxena, G.C. Munda, UK, Hazarika
& NP Singh)

This was the 3rd year of experimentation
to establish the performance of pre released
wet land variety RCPL-1-87-8 under the mid
hills of Meghalaya, The treatment NPK
(100:80:60) ke/ha + FYM @ 10 t'ha + ZnSO,
@ 25 kg'ha produced significantly higher
grain yield (36.87 g/ha) and maintained the
trend since 1997, followed by 60% of recom-
mended dose of NPK (60:48:36 kg/ha) + FYM
10 tha + Zn50 @ 25 kgiha which was at
par with 100:80:60 kg NPK + FYM 10 t/ha,
The N, P K, kgha + FYM 10 vha or
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ZnS0, 35 kgha or in combination of both
produced significantly similar yield of straw
ranging from 101,87 tw 10333 gha and
remained significantly superior to rest of the
treatiments. At 60% of recommended dose of
NPK + 100t FYMiha or ZnSO, @ 25 kg'ha,
harvest index was statistically at par (0.3378
and 0.3399) but differed from the rest of the
treatments.

Perfermance of wetland cultivars under
natural/erganic farming

(G.C. Munda, UK. Hazarika, D.C. Saxena
& DP, Pately

The experiment was repeated to assess
the yield stability of six promising cultivars
under natural soil fertility conditions, No
ather cultural operations were done except
transplanting of seedlings. Azolla biofertiliser
was released to grow as dual cropping @ 200
£isq m: Ameng the varieties tested, RCPL-
1-87-8 produced maximum yield (31.20 g/ha)
followed by DR-92 (2831 g/ha), H-2850
(28.73 g/ha), Mandri (26.50 g/ha) and H-2686
A {2700 g/ha).

Integrated nutrient management
through organic and inorganic sources

(UK. Hazarika, G.C. Munda & N.P. Singh)

An experiment was initiated to assess the
economic and viable integrated nutrient man-
agement approach in increasing yield under
low land situation in mid hills consisting 15
mtegrated nutrient management approaches.
The test rice variety was RCPL-1-3. Among
all the treatment combinations, optimum yield
of rice (38.6 g/ha) was found with 60 kg N + 5
t FYMiha and was at par with 30 kg N + 25
kg ZnS0, + 5 t FYM/ha and 60 kg N+ 25
kg ZnSG fha,

|
A

INSECT MANAGEMENT
(KA. Pathak & K. Rajasekhar Rao)

Soil application of insecticides for the
management of insect pests

Six varieties were transplanted on 20.7.99
and carbofuran @ 1.0 kg ai‘ha was applicd
to study its influence on insect pests, Obser-
vations revealed: lower incidence of insect
pests in carbofuran treated plots and higher
incidence in control plots. The per cent loss
avoided due to lower incidence of insect pests
was 41.02% in RCPL 1-87-8 and 31.52% in
IR-36.

Comparative efficacy of carbofuran and
fipronil on insect pests

Three varietics (DR 92, RCPL 1-30) and
Ngoba were transplanted on 5.8.99 and
carbofuran and pifronil were applied in the
ficld as basal dose. Different insect pests were
recorded and among the varieties there was
no significant difference on incidence. Among
the two-insecticides, carbofuran 3G @ 1.0 kg
ai/ha recorded comparatively lower inci-
dence of insect pests than fipronil 0.4G @ 100
gm a.i./ha. Upto 41.66% vield losses could be
avoided with the application of carbofuran 3G
@ L0 kg aifha in Ngoba followed by DR-
92 (27.27%) and RCPL 1-3 (26.33%).

Evaluation of new insecticides on pest
complex

The insccticides were imposed in the
field at 50 days after transplantation (DAT).
(-eyfluthrin 2.5 SC @ 12.5 gm ai/ha plots
recorded the lowest leaf folder incidence (0.50
infested leaves/sq.), Tollowed by thiomethoxam
25 WG @ 25 gm. addha (1.25) chlorpyriphos
10 G @ 1.0 ke ai/ha (2.0 infested leaves) and
carbofuran 3 G @ 1.0 kg ad. (4.25 infested
leaves per sq. m). The lowest incidence of
whorl maggat was noticed in the plots that
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were treated with chlorpyriphos 10 G @ 1.0
kg aisha (8.0 maggotsisq.), followed by
carbosufan 6 G @ 1.0 kg aiha (9.25), (-
eyhalothrin 2.5 EC (@ 12.5 g a.i/ha (9.50} and
carhofuran 3 G @ 1.0 kg a.i/ha (9.5 whorl
maggots per sq. m).

Gall midge Biotype (GMBT)
(K.A. Pathak)

Out of 13 varieties received from DRR,
Hyderabad for screening against rice gall
midge, 5 wvarieties (W 1263, ARC 6605,
Velluthacheera, Agani, and Ptb-10) were found
resistant to gall midge at Manipur,

Gall midge screening

Out of 90 varieties received from DRR,
Hyderabad, 27 wviz.; JGL 2671, 2772, 2813,
336, 3827, 3856, 3858: BPFT 1419, CR 705-
60}-1, JGL 1881, Phalguna, RP 2032-44087,
2032-44089, 3403-44747, 2068-18-3-5, 3463-
44774, 4104-44928-40, 4106-45051,
410645053, 410844003 41711-45847, 4112-
46730, 4113-45357, 4117-44925, 4117-46765,
4115-46059, and ARC 5984 showed tolerance
gall midge at Manipur,

Screening in plant breeding trials

In the RCRT, maximum leaf folder was
found in the RCPL 1-24 with 121-leaf folds/
10 hill compared to variety TET 13783 with
111.6 leaf folds/10 hills. WBFH was maxi-
mum in RCPL 1-24 and Bali with 6.6/10 hills.
Stem borer incidence was less in all varieties.
Gundhi bug was maximum on RCPL 1-27 and
least in RCPL 1-21.

In the station tria]l WBPH was maximum
in IR 66421-039-2-1-1, and least in the Onizica
Sabana -6. Leaf folder was maximum in
RCPL-1-88-107 (Bulk) with 136 leaf folds 10
hills compared (o variety IR 65261-34.1-b
(125,33 leaf folds/10 hills). Stem borer was
maximum in Orizica Sabana -6 with 2.33 dead
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hearts/10 hills, and gundhi bug in CNAX
2933-60-4-1 compared to RCPL 1-8B5-107
(B)-1 with 21.33 and 50 adults/10 hills
respectively. In AVT, 1ET-15458 had maxi-
mum WEPH incidence compared to ¥L-Dhan
Gl WL-Dhan 221 that had lowest dead hearts
compared to IET-16056 (3.66/10h), Leaf
folders were maximum in IET 15458 and
Gundhi bug in YL Dhan 221 (8 numbers 10
hilly., In IVT, RCPL 1-27 had lowest WBPH
(15.5/10 hills), There was no incidence of
stem borer and the population of gundhi bug
was also less, Leaf folder was more in HPR-
2067 (135710 hills),

SOIL MANAGEMENT

(8. Majumdar, M5, Venkatesh, B. Lal & K
Kunart

Response to split application of K with
and without FYM

The grain yield and K content in grain
and straw of paddy increased significantly
with K and FYM application. The split ap-
plication of K (Basal + P.1. stage) gave higher
yield in comparison to only basal application
of K. The highest grain yield {3.25 t/ha) and
K content in grain {0.26%) and straw {1.25%)
were obtained with the split application of 50
ki K,O/ha (25 kg IQO as basal + 25 kg K?U
at P.I, stage} with 5 t FYM/ha compared to
its basal application,

Effect of phosphatic fertilisers
amended with organic manures on
yield and P uptake

A field experiment was conducted during
the Kharil 1999 to know the effect of rock
phosphate and SSP with or without FYM on
yield and nutrient uptake by low land rice.
The results revealed that application of SSP
and rock phosphate (1:1) @ 50 kg PO fha
along with FYM (@ 5 tha produced maximum
grain and straw vields (32.33 and 41.67 g'ha,
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respectively), The uptake of P was found to
be maximum in the treatment which received
SSP + RP (75:25) with FYM.

WATER MANGEMENT
(SK. Gupta)

Studies on water management in
lowland transplanted rice

The 5-8 and 3-5 cm depth of submer-
gence gave almost similar yield, Rice cultivar
RCPL 1-3 gave 37.0 g/ha grain vield, fol-
lowed by RCPL 87-8 (35.1 g/ha) and least
was with IET 1512 (33.5 g/ha). RCPL §7-8
with shallow submergence (3-5 cm) produced
the highest yield (40 g/ha).

HIGH ALTITUDE
(H.5. Gupta & A. Partanavak)

Eight varieties/lines were tested under
normal and late sown conditions in Advance
Variety Trial 1.¥unlenl2 yielded highest in
normal sown (30,80 g'ha) as well as in late
(19.71 g/ha). In another AVT (AVT2), highest
yield was recorded in 1F8.5-3P-1-5 (25.13 qf
ha) in normal sowing and 8F8-3-1P-6-2 (18.11
giha) in late sown.

BIOTECHNOLOGY

(H.5. Gupta, A. Pattanayak, Alpana Das, B,
Bhattacharjee, A. Kumar & Hari Govind)

-Anther culture

Anther response of 6 reciprocal crosses
mvolving 4 upland genotypes viz., RCPL 1-
28 RCPL 1-28, IET 13459 and Take were
studied, Two anther callusing medium, G, and
E, were used in the experiment because
parental genotypes showed contrasting differ-
ences in anther response in these two media,

-
¢

F - derived anthers from 30 hybrids were
cultured and calli produced. These calli are
being used for plant repeneration. Callys
induction frequency ranged from 16-40% and
was highest in the cross 1ET 13459 x Take
in G, medium, In general, callus induction
frequencies in F -derived anthers were higher
than the frequencies observed in parents.

Agrobacterium-mediated
transformation of rice

Agrobacterium-mediated transfer of agro-
nomically important gene to Indica and
Japonica rice lines studied,
Agrobacterium  strain. EHA 105 (harboring
erylA(c), hph and gun-gip fusion genes was
used to transform calli of rice lines Pusa
Basmati 1, Basmati 370, RCPL 1-28 and IET-
13783,

were

Mature scutellum-derived calli (3-4 weeks
old) were infected by complete immersion in
bacterial suspension in AAM medium with
100 (M acetosyringone. These calli were then
placed on to the callus induction medium
supplemented with 100 (M acetosyringone for
co-cultivation, After 2 days of co-cultivation,
calli were washed in 250 mg/l-cefotaxime
solution and subculture on fresh medium with
cefotaxime (250 mgd) and hygromyein (30
mg/l). A selection protocol usiﬁg liquid
medium was used, Calli that survived two
selections of 15 days each, in hygromycin
were lransferred 1o regeneration medium
(MS + 3 mg/l kinetin, 0.5 mg/l NAA, 250 mg/
I cefotaxime, 50 mg/l hygromycine). Five -
to - 1t hygromycin resistant calli from each
batch was used for pgus-assay, Use of
acetosyringone in co-cultivation medinm was
found to be essential. Molecular analysis of
putative transformants are in progress,



MAIZE

CROP IMPROVEMENT
(.S Guprta & DK Verma)

Co-ordinated trials

Six trials- under AICRP, one cach for
carly and full season maturity to Morth-cast,
two numbers each for current cropping and
zonal co-ordinated trials for identfication and
recommendation of promising coltivars and
other agronomic features were conducted.

DMR Co-ordinated Trial : NEH - |
{Old): Out of 12 entries, RCM1-3 topped the
rank by giving 38.95 g/ha vield, followed by
RCM 1-1 (30.59 g/ha), The yield for other
entries ranged between 12.68 g/ha (Navin) to
2588 g'ha (Pusa Comp).

DMR Co-ordinated Trial : NEH - 2
{O1d): In this trial also 12 entries were tested.
RCM 1-1 recorded highest vield (36.48 g/ha),
followed by RCM 1-3 (24.67 g/ha). The yield
for other eniries wvaried from 9.75 g'ha
(Ashwini) to 19.74 g/ha (Prabhat).

DMR Co-ordinated Trial : NEH - 1
(New). Among the 15 entries, MLY topped
the rank wielding 61.65 g/ha, followed by
RCM 1-1 (58.28 g'ha). Renuka gave the
lowest yield of 27.90 g/'ha.

DMR Co-ordinated Trial ; NEH - 2
{New): Qut of § entries evaluated in this trial,
RCM 1-1 yielded highest (54.52 g/ha), fol-
lowed by MLY (50.7 g/ha). The yield for
other entries varied between 20.5 gfha (Dhawal
510) to 39.3 g'ha (KH 510).

Zonal Co-ordinated Trial No. 101: Out
of 16 entries (ZMR-101 to ZMR-116), ZMR-
112 topped in the rank with 76.93 g/ha vield,
followed by ZMR-113 (71.73 g/ha) and ZMR-
16 gave least yield of 40.33 g/ha

Zonal Co-ordinated Trial No.102 : In
this trial 34 entries of ZMR series (201 o
234} were assessed and ZMR-223 vielded
highest (103.9g/ha), followed by ZMR-214
(93.1g/ha). The range of vield for other
eniries was 21.7g/ha (ZMR-224) to 85.2q/
ha (ZMR-223).

HAesearch Complex Regional Trial (RCRT)

The trial comprising of 14 entrics con-
ducted during Kharif showed that MLY per-
formed the best (64.29 g'ha), followed by
RCM 1-1 (6344 g/ha). The vield range for
other entries was 17.96 g/ha for RCM 1-2
(PopCorn} to 52.88 g'ha for N.E. Composite.

Front Line Demonstrations (FLDs)

Thirty FLDs in Ri-Bhoi (24) and East
Khasi Hills {6} districts were conducted using
Vijaya Comp., RCM [-2 and RCM -1 in
collaboration with State Department of Agri-
culture, Meghalaya, The average vield of
demonstration recorded for Vijaya Comp. was
1368 kgfacre and for RCM 1-2, 912 kgfacre;
while in East Khasi Hills Vijaya Comp,
yielded 1542 kgfacre.

Maintenance and evaluation of
germplasm

A total of 77 permplasm were maintained
and evaluated. Promising lines possessing
characters like higher yield, ear leaf area,
better plant type, lodging resistance, tolerance
to diseases and pests, carliness, lower ear
placement, etc. were identified.

Hybridisation and evaluation of
segregating populations

122 FI, 27 F: and 37 F.s materials were
evaluated for various agronomic trials.
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Seed multiplication

Breeder seeds of RCM 1-1 (80 kg), RCM
1-2 (60 ke) and RCM 1-3 (120 ke), RCM 1-
4 (10 kgy, OCM - 2 (60 kg) and Coix (5 kg)
were: produced by maintaining time and/or
distance isolation for further testing, evalua-
tion and distribution,

BABY CORN TRIAL

Two preliminary trials of baby corn with
the improved populations of maize viz; RCM
-1, MLY, MLW, RCM 1-3 and RCM 1-2
were taken. RCM 1-3 gave the highest haby
com yield of 14.60 g/ha, followed by RCM
[-1 (14.62 g/ha).

Intergenotypic trial
(B.K Sarma & DK, Verma)

Three trials viz,, Maize+groundnut, Maize
+ urdbean and Maize + mungbean consisting
of three maize (RCM1-1, RCM 1-2 and RCM
1-3), three groundnut (JL-24, ICGS-1 and
ICGS-T6), two uradbean (UG-218 and PU-19)
and two moonghean entries were conducted,

In all the three trials, genetic differences
among genotypes were observed for intercrop-
ping and characters t breed wvarieties for
intercropping, Groundnut variety JL24 pave
more yields under both RCM 1-2 and RCM
1-3. Urad bean genotype PU-19 was a good
combination with RCM 1-2, whercas PDM 11
gave better yield with maize genotype.

INSECT MANAGEMENT
(KA. Pathaf & K. Rajasekhar Rao)

Effect of different dates of sowing on
the incidence of maize cob borer,
Stenachroia elongella Wall

Early sown (2-4-99) RCM 1-2 recorded
178% of cob damage compared to either
RCM 1-1 (3.3%) or local yellow (4.4%).
Among the five varieties sown, RCM 1-2 was
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found to be susceplible irespective of date of
sowing with a maximum of 65.11% cob
damage. Late sowing of maize (24.5.99) at-
tracted cob borer in all the five varietics
tested. The number of cob barer larvae was
maximum in RCM 1-3 (5/cob) compared to
RCM 1-1 (4.4]/cob) or 4.0%/c0b in RCM 1-2.
Less weight of cobs was observed in RCM
1-2 (66 gleob) and more in local yellow
(151.5 gleob fresh weight basis). On dry
weight basis, the highest weight of 84.9 gfcob
was tecorded in RCM 1-1 and the lowest in
RCM [-2. This was attributed to higher
incidence of cob borer on RCM 1-2 than all
other varieties.

Co-ordinated trials
(E.A. Pathak)

RCRT: Among 14 varieties tested not
even a single variety was found to be resistant
to cob borer. The damage ranged from 73.3%
(RCM 1-2) to 84.43% in MLW. In the all
India co-ordinated trial, accession No. ZMR-
& had maximum infestation (77.76%) com-
pared to ZMR-15 (67.76%). In NEH-1 Old
trial Kiran was found to be most susceptible
with 50% cob damage compared to PSAM-
1 with 72% damage, In NEH 2 old trial, Dholi
recorded highest infestation of cob borer
(88.9%) compared to EH 50617 (76.66%). In
NEH 2 New trial, RCM 1-1 recorded highest
infestation of 84.5% and lowest was recorded
in Navjyol 68.9%, None of the varicties tested
in the co-ordinated trials were found to be
either tolerant or resistant to cob borer dam-
age. All the varieties registered damage above
65%.

SOIL MANAGEMENT

(B, Majumdar, M.5. Venkatesh, B, Lal & K.
Kumar)

Interaction effect of nitrogen, sulphur and
pig manure on acid soil



A field experiment was conducted with
3 levels of N {0, 30, 100 kg N/ha), 2 levels
of § (0, 20 kg SMha) and 2 levels of pig
manure (0, 3 t'ha) in combinations to evaluate
the effect on vield and nutrient uptake by
maize (c.v. Vijay). The grain and straw yield
of maize increased significantly with the
application of N, § and pig manure. The
interaction effects of N x 8, N x M, S x M
and N x S x M were synergistic to increase
the grain and straw yield of maize. The
highest grain and straw yield were 3873
and 57.35 g/ha, respectively at N, 5, M,
(Table 3).

Effect of phesphorus, FYM and lime on
yield and P uptake

Field experiment conducted during kharif
1999 revealed that application of 26 kg P +
2 tlime + 5 t FYM/ha gave the highest grain
vield (33.57 q'ha) and P uptake by grain
{13.87 kg'ha). P use efficiency was more
when P fertiliser (SSP) was applied with FY'M
and lime.
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Table 3. Effect of nitrogen, sulphur and pig
manure on the grain yield and straw
yield (g/ha) of maize

Treatments Grain yield = Straw yvield
T, (N,5,M,) B2 16.87
T, (N,5,M,) 917 1&.80
T, (M5 M 12.18 2.5
T, (M5, M1 15.33 28,90
T, (N,.5M. 17.64 340
T, (N, 8M. ) 1932 37.25
T, (N, 5,M,) 13,80 42.50
T, (N, 5, M) 26,60 47,65

T, (N, S.M,) 2075 34,50

T, (N,..5M.) 23.94 40,15
T (N, 5.M) 2004 45.62
T, (N 5. M TS 5735
CD5%) N 8§ M SNxM SxM NxSxM
Forgrain 030 024043 042 035 061

vield

PULSES

CROP IMPROVEMENT
(B.K. Sarma & Gitanjali Sohay)

Mungbean : Two trials [Initial Varictal
Trial (IVT) and Advanced Wariety Trial
(AVT)] were conducted. In IVT, out of 7
entries assessed, 99 M-13 performed well
with an vield of 700 kg'ha, In IVT with 22
eniries, 99 M-39 yielded highest (789 kg'ha),
followed by 99 M-57 (670 kg'ha).

Urdbean : In IVT, 21 genotypes were
tested of which 99 U-26 vielded the highest
{1137 kg/ha), followed by 99 U-45, 9% U-35,
99 1J-49 and 99 U-33, yielding 1130, 1074,
1070 and 1037 kg'ha, respectively.

Pigeon pea: Seven varieties were evalu-
ated under EACT" 99 for yield and yield
attributes, Out of 7 varieties evaluated under
EACT 99, AF-239 yiclded the maximum
{1237.0 kgha), followed by AF-345 and -
982 (1085 and 1030 kgfhé, respectively),

Rajmash : In a pre Rabi trial comprising
of six varieties, HUR-137 was the highest
yielder (1482 kg'ha), followed by HUR-120
(1174 ke/ha).

Ricebean : Forty-five germplasm lines
were maintained and evaluated for wyield.
RCRB 1-6 and RCRB 6-10 were multiplied
for seed supply.
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AGRONOMY

Growth pattern and economic yield in
black gram

(0P, Patel & G.C. Munda)

A field experiment was conducted under
rainfed condition of pre-rabi, to study the
performance of 5 blackgram cultivars (T-9,
PU-19, PDU-1, DPU-88-1 and DPU-BE-31)
for their growth pattern, grain vield and yield
attributes. Variety DPU-88-1 produced
significantly taller plants (41.6 cm), followed
by PDU-1 (38.1 cm) as compared to other
varieties. DPU-88-31 was found to be shortest
among the cultivars tested. Root length,
flowering and maturity duration were found
significantly higher in DPU-88-1, followed by
PDU-1. However, DPU-88-31 took minimum
period to come into flowering and maturity
but remained at par with PU-19, Cultivar T-
9 followed by DPU-88-1 and PDU-l had
significantly higher number of pods/plant than
PU-19 and DPU-88-31. PDU-1 recorded
maximum 1000-grain weight (41.5 g), followed
by DPU-88-1 (41.2 g) and was significantly
higher as compared to others, PDU-1 produced
highest seed yield/plant (9.8g), which was
significantly higher, compared to others,
Biomass/plant was found to be significantly
higher in PIMUJ-1, followed by DPU-88-1 and
T-9 than the other varieties. H.L did not show
any significant variation among the varieties
tested. Problem of m-situ germination caused
by excess rainfall during maturity was not
noticed during the year.

Monitoring and biology of pod boring
weevil (Apion clavipes ) in pigeon pea
(KA. Pathak & K. Rafasekhar Rao)

Apian clavipes was found as the major
pest causing pod damage upto 90%. Th
damage started at pod formation stage, when
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the weevil laid eggs (Maximum 3-5 eggs) on
the developing pod by inserting the oviposi-
tion, Weevil also damage the leaves by making
small feeding holes,

Monitoring of insect pests and yield
losses in ricebean

(KA. Pathak & K. Rajasekhar Rao)

The major insect pests recorded were
stemfly (12-16% damage) Ophiomyia phaseol,
leaf folders Macoleia sps. (3-6%), Monolepta
signata and M. basalis (10-15%) at vegetative
stage. At flowering stage the crop was se-
verely damapged by blister beetle, Mylabris
sps. (15-16 beetles/plant). The pods were
found infested by Apion clavipes (20% infes-
tation) and stem fly (16% infestation).

Studies on the influence of host plant
nutrition on the incidence of insect
pests and their natural enemies on pea
(K. A Pathak & K. Rafasekhar Raeo)

A field experiment was conducted to
study the influence of different doses of
fertilisers and organic manures on the inci-
dence of pea stem fly Melanogromyza phaseoli
Tryor (Diptera: Agromyzidae). The stemfly
incidence decreased with increase in nittogen
rates and was lowest (23-33%) at 45-60-40
kg NPK./ha, the highest damage was observed
in FYM treated plots {30.68%) and least in
neem cake (18.43%). The lowest number of
pupae was noticed on plants that received
highest nitrogen (45 kg'ha) compared 1o
without nitrogen (40 pupae/l15 plants).

The incidence of green aphids
(unparasitized or infected) increased  from
60.32% to §6.63%. As the nitrogen doses
lower, number of aphid infestation was seen
in neem cake and FYM + neem cake plots,

The infection of pea aphid by fungi
Erinium necaphidis increased with the fall in
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day and night temperatures, Parasitization of
A, pisum by hymenopteran wasps was also
noticed in the field conditions. The parasiti-
zation started from last week of November
and their activity was static till the end of the
crop period, Aphids swelled and their bodies
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bulged and the parasites emerged through a
circular hele made by them. Atleast 6-7
parasites were found in each dissected aphid.
30-40% natural parasitization by these wasps
and 60-T0% infection by fungus were noticed
in field conditions.

OIL SEEDS

CROP IMPROVEMENT
(8K, Sarma & Gitanfali Sahay)

Soybean

In Initial Varietal Trial {IVT), 36 cntries
were evaluated and Mo, 32 had the highest
vield (2437 kg'ha) followed by 16 and 27
recording yield of 2131, 2086 kgha, In
Advanced Variety Trial (AVT), 41 varicties
were assessed, Bragg gave the highest yield
of 4647 kg'ha followed by IS (JH) 89-48, PK
1137, J8 (SH) 89-38 amt NRC-22 (3770,
3412, 3259 and 3123 kg / ha, respectively).

Forty-three lines including 11 parent lines
and 32 F2 hybrids were evaluated for resistance
to frog eye leaf spot disease (Cercospora
sojina). The cross PK-416 X JS {SH) §9-48
vielded highest (45.4 giplant), followed by
cross Bragg X PE-1137 and UGM-52 X KB-
117 (43,7, 27.3 and 23.5 g/plant, respectively).

SOIL MANAGEMENT

(8, Majivmdar, M.S. Venkatesh B. Lol & K.
Kumar)

Efficiency of phosphatic fertilisers

The grain yicld and P content of soybean
{cv. Ankur) increased significantly with the
application of P and 33 was superior com-
pared to RP. FYM played a significant role

when it was applied with S3P or RP. The
highest grain yield (25.55 g/ha) and P content
{[].52%] in grain was found when 60 kg P205/
ha was applied through 58P + RP in 1:1 ratio
along with 5 ¢ FYM/Mha.

INSECT MANAGEMENT
(KA Pathak & K. Rajoselhar Raol

Monitoring and integrated management
of insect pests

The integrated practices included
treatment of soybean seed with either
imidachloprid @ 7.0 g/kg seed or carbofuran
3G @ 250 g'kg seed and intercropping of
soybean with either maize or rice to study the
influence of these on major insects like leaf
folder Nacoleia vulgalis, N, dimenalis Guenn.
and stemfly and other natural enemies
occurting in soybean ecosystem. The study
showed that leaf folder and stem fly damage
was not observed till 8th week after sowing
(WAS) and the N. vulgalis incidence started
from 9th WAS, Whiteflies were present in all
the plots (3/plant) from 9th WAS., The leaf
folder damage was less in carbofuran seed
treated plots than imidachloprid. Semilooper
damage was less in imidachloprid than
carbofuran, and was high in maize intercropped
with soybean than rice, In soybean rice
intererop, imidachloprid showed better control
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against leaf folder than carbofuran. The stemily
damage was more in control plois {4 damaged
plants/10 plants) than the seed treated. The
natural enemies were also active during the
Airst year of study. Spiders were more in rice
intercropped with soybean and coceinellids
were in maize intercropped with sovbean. In
saybean the spider activity was very high (20
spiders/ 10 plants)

GROUNDNUT

CROP IMPROVEMENT

(BK. Sarma & G. Sahay)

Forty-three bunch and 25 spreading type
germplasm: were maintained. Five varieties,
found promising 1CGS 76, JL 24, ICGS-1,
ICGS-44 and ICGV 86188 were multiplied.
Eleven off types were selected from JL 24 for
multiplication,

AGRONOMY

Study on performance of groundnut
cultivars under two moisture regimes

f5.K Gupta)

Variety JL-24 yiclded significantly the
highest pod vield (21.56 g/ha), followed by
TG-3 and TG-26 (2012 and 17.64 a/ha,
respectively) and TG-24 gave lowest vield
{13.76 g/ha). The pod yield of plain and ridge
methods of sowing differed significantly and
later produced higher yield (20.13 g/ha) as
compared to former (17.4 g/ha).

Studies on the effect of sgil
amendments on the pod yield

(G.C. Munda, D.P, Patel, UK. Hazarika &
D.C. Saxena)

As in the previous year, all the treatments
showed superiority in respect of pod yield to
control. Data on pod yield confirmed the
results of the preceding two-year. Application
of NPK (20:60:40 kgha), +FYM 10 v
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+lime @ 2 t/ha produced highest pod yield
(32.50 g/ha), followed by NPK (20:60:40 kgt
ha) + lime @ 2 vha (29.50 g/ha) and FYM
10 tha + lime @ 2 tha (25.00 g/ha).

Studies on effect of PSM on pod yield

(G.C. Munda, D.P. Patel, D.C. Savena &
UK, Hazarika)

The application of NPK (20,60 and 40 kg/
ha) and phosphate solubiliser produced maxi-
mum pod yield (22,50 g'ha) when inoculated
with PSM culture IGR-40) followed by B
polymyxa (2200 g/ha) and P. stfara with
21.80 g/ha. However, culture B. circuiance
along with NPK (20:60:40) produced low
yield as compared to NPK alone,

Performance of HPS-Il lines
(G.C. Munda, UK. Hazarika & D.P. Patel)

Performance of five HPS-II groundnut
lines (HPS-TI- 9701, 9702, 9703, 9704 and
9705) alongwith a check (BAU-13) showed
that HPS-TI- 9703 produced maximum pod
yield (28.92 g/ha), followed by HPS-II- 9704
(26.67 g/ha). BAU-13 gave 13.75-g/ha pod
yield.

Performance of varieties under the mid-
altitude acid soil
(G.C Munda & D.P. Patel)

Among 13 cultivars (ICGS-11, 10GS-44,
ICGS-76, VRI-2, VRI-3, JL-24, TAG-24, OG-
32-1, GIRNAR-1, TG-26, TKG-19A, ICGV-
86390 and TRG-24), ICGS-76 (21.00 g/ha),
VRI-Z (18.75 g/ha), OG-52-1 (18.75 q/ha) and
ICGS-11 (17.42 g/ha) were found promising.

Effect of certain macro and
micronutrients on the pod yield

(G.C. Munda & D.P. Patel)

Variety ICGS-76 produced maximum pod
yield (32.70 g'ha) with the combined applica-
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tion of NPE {20:60:40) kg'ha + zinc sulphate
25 kgha + gypsum 25 kpfha + lime 200 kg!
ha + sulphur (elemental) 10 kg/ha, followed
by NPE (20:60:40) + sulphur (10 kg) (31.00
q/ha), NPK (20:60:40) kg/ha + zine sulphate
25 kg'ha  (30.50 g'ha) and NPK (20:60:40)
kg/ha + gypsum 25 kg/ha (30,00 g/ha), Control
crop produced. 18.83 g'ha.

Vartery HPS-11-9706 produced maximum
pod vield (30.67 g/ha) with the application of
NPK (20:60:40) kg/ha + zine sulphate 25 kg/
ha + gypsum 23 kg'ha + lime 200 kgtha +
sulphur (elemental) 10 kg'ha, followed by
NPE (20:60:40) kg/ha + gypsum 25 kg'ha
(27.67 g/ha), NPK (20:60:40) ke'ha + lime
200 kgfha (26.50 gfha), and NPK (20:60:40)
kg/ha + zinc sulphate 25 kg'ha (26,17 g/ha).
Control crop produced 18.00 g'ha.

SOIL MANAGEMENT

(M8, Fenkatesh, B, Majumdar, 8. Lal & K
Eumar)

Relative performance of some sulphur
sources on the sulphur nutrition

Field investigation on the effect of sources
and levels of sulphur on yield and nutrient
content of groundnut (cv. ICGS-T6) was re-
peated. The results revealed that sulphur lev-
els significantly increased the mean pod and
haulm yield from 21.33 to 29.18 and 34.29
to 43.82 g'ba, respectively. Maximum pod
vield of 29.18 g/ha was obtained with the
application of 30 kg S/ha. There was signifi-
cant reduction in pod yield at higher level (45
kg/ha) of 5 fertilisation. Among the sources,
gypsum proved to bhe better source with
respect to yield and yield atiributes. N/S ratio
was found to be narrowed down with increas-
ing levels of 8.
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INSECT MANAGEMENT

Monitoring and integrated management
of insect pests

(KA. Pathak & K. Rajosekhar Rao)

The major insect pest 3. litura Fab.
incidence started from fourth week after sowing
(WAS) and the seed treatment (ST) plots
gither of carbofuran or imidachloropid re-
corded less infestation when compared with
no seed treatment plots. Likewise Jassid
(Empoasca kerri) and flea beetles Monolepta
and Chetocniema species were less in 8T plots.
The seed was treated with imidachloropid (@
7 ofkg seed and carbofuran 3 G @ 250 gf
ke seed, a day before sowing. A maximum
of gix 5. litura larvae/10 plants was recorded
and the larval population increased to 12
larvae/ 10 plants by 8 WAS. The infection of
5. litura larvae by entomogenus fungus
Beauveria sp. to an extent of 30% was
recorded in field conditions. The fungal in-
fection increased with increase in rainfall and
relative humidity,

The cpp masses of 8. hura was hardly
noticed because of the high predation by
coceinellid bectles, spiders and chrysopids.
Spiders were found @ 1-2/plant from 4th
WAS and the Coccinellids were noticed from
Bth WAS. These predators were found de-
vouring on green leathoppers, Spodoplera egg
masses, white flies and immature stages of
these insects. The neem cake applied plots
recorded low incidence of jassids. The sun-
flower as a trap crop was planted in groundnut
but the 5. litura egg masses were not found
because by 8 WAS, both the trap crop and
the host crop reached to same height and the
8. litura moths preferably laid eggs on main
host {(groundnut). Coccinellid beetles were
found more in soybean intercropped pround-
nut. Spiders and coceinellids found less in non
intercropped groundnut. The jassid damage
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was also more in non-intercropped groundnut,
The jassid attack was severe from Sth WAS,
Whiteflies were also present it 2-3/plant, The
flea beetle damage was high in fertilised, non-
intercropped plots than in intercropped and
neem cake (manurial) plots,

SUNFLOWER

Monitoring of insect pests
(KA. Pathak & K. Rajasekhar Rao)

The major pest recorded were pumpkin
beetles Epicauta sps. causing complete defo-
listion of the leaves, Another insect was
Spodeptera litura, which damaged the leaves
as well as heads of sunflowers, Helicoverpa
armigera, jassids and aphids were also re-
corded feeding on flowers, developing seeds
and leaves,

MUSTARD

Monitoring of insect pests and natural
enemies on different varieties

(KA. Pathak & K. Rafaselkhar Rao)

Aphid infestation started from the 3rd
week of January and increased till second
week of February, The lowest number of
aphids were recorded on Toria (30.3 aphids/
10 plants) and the highest on M-37 (149.7
aphids/10 plants). A low incidence of Pieris
rapae infestation was noticed on Varuna and
Gobi Sarson from last week of Jamuary,
During the winter season, the activity of the
coccinellid beetles predating on the soft-
bodied insects on mustard was very high. On
an average 2.3 to 3.8 beetles were found per
plant and their population was more during
February than in January,

CROPPING SYSTEM

Performance of cropping systems in
rainfed dry terraces of Meghalaya
(G.C. Munda, UK. Hazavike & D.C.
Saxena)

Sixteen treatments of different cropping
systems comprising maize, groundnut, soy-
bean, rice and french bean were sown under
different row ratios {intensities) to evaluate
their suitable cropping pattern. Popcorn with
groundnut (4; 2) yielded maximum (96.8 qf
ha) maize equivalent yield (MEY) closely
followed by popcorn + French bean at 4; 2
row ratio with 91.5 g/ha. Groundnut grown
under polythene cover (mulch) alse fetched
774 gha of MEY. Among the sole Crops,
maize registered 48.8 g/ha, followed by pop-
comn (30.6, g/ha a5 69.7 g/ha of MEY) and
groundnut (22.2 g/ha, 66.6 g'ha of MEY),

Rice and soybean proved to be inferior and
produced 15.0 g/ha (18.75 g/ha of MEY) and
13.5 g/ha (27.0 g/ha of MEY), respectively,
Farmers practice such as mixed cropping with
ginger, black gram, maize and vegetable in
bun fetched 49.7 q/ha of MEY."

Studies on plant densities and nutrient
management on productivity of maize
based cropping system

(UK. Hazarika, G.C. Munda, D.C. Savena
& NP, Singh)

The experiment consisted of 4 cropping
densities with different row ratios (Table 12)
and 3 fertiliser levels. Maize (CV. Vijay
composite) was sown on May 18 while
groundnut (CV. 1CGS-76) was sown on May
25, 1999, The yield of sole maize increased
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Table 4. Performance of maize based intercropping system at different plant densitics and nutrients

level

Treatments Maize vield Groundnul M+ GN MEY
{a/ha) [g'ha) (g'ha} g /ha)
Maize (Sole) Mo NPK 2l — 8.2 o2
Maize (sole) + 20:40:30 NPK3 2.6 == 326 126
Maize [Sola) + 100:6040 NPK 48 = 34.8 145
M+ GN (1:1) + Mo NPK 153 166 15.3+(41.5) 56,8
M+ GM {121+ RO 30 NP 15.6 17.8 15.6+(44.5) oil. |
M+ GM 11 + 1006040 NPE 15.8 17.6 15.8+H44.0) 558
M+ GH{1:2) + No NPK 12 14.6 10.2+(36.5) 46.7
M+ GN (12} + Bl40:30 NPR 124 A | 12.4+(55.2) 615
Mo GN (1223 + 100:60:40 KPK 12.9 2Ll 12.94(52.5) 654
W+ GM (2:2) + No NFE 140 172 14, 1+{43.0) 5T.1
M+ GN(2:2) + 40:40:30 NPE 16,9 204 L6.9+(51.0) 679
M+ G (2:2) + 10E6RAD NPE 16.3 19.2 16.3+{44.4) 643

2. (0.05) 4,54

as the fertiliser levels increased and was
optimurn at 80:40:30 kg of NPK/ha. The
highest and optimum yield of maize and

groundnut was found at the above level of
fertiliser application irrespective of different
row ratios (table 4).

BIOFERTILIZER

Performance of Azolla to different
depth of water levels and P application

(UK. Hazarika, D.P. Patel, D.C. Saxena &
G.C. Munda)

Green Azolla biomass @ 50 g/pond of 9
sq. m area were released for growth and
multiplication on 7th June 1999. Harvesting

was done during July 21st, September 27th
and November &th, 1999, The green Azolla
vield was highest (17.7 g/ha) at 20 kgPiha
under 15 em water depth of the pond, followed
by 17.1 g/ha at the same water depth with 10
kg P/ha and 16.5 g/ha at 20 kg P/ha under
10 cm water depth.



FRUITS

CITRUS

Growth performance of tissue cultured
vs. seedling plants

(Maneesh Mishra & DS Yadav)

Experiment laid out during 1996 to evalu-
ate prowth performance of different citrus
species propagated through tissue culture and
seedling revealed that tissue cultured plants
aitained more height than seedling in all the
species tested (Table 5). Stem girth and
number of branches were recorded maximum
in tissue cultured plants except C. faiwanica
which showed reverse trend, Tissue cultured
plants exhibited bigger canopies than seedling
excepting Khasi mandarin,

Soft wood grafting
(0.8 Yaday & Maneesh Mishra)
Soft wood grafting was attempted in

Khasi mandarin. é-month-old shoot tip of
Khasi mandarin defoliated 15 days prior to

grafting. The grafting was performed on C,
latipes rootstocks using cleft or wedge method
during August and September months. Around
B1% success was achieved by this method.

Processing and preservation of Citrus
{Amit Nath, K.Dinesh Babu & D.5. Yadav)

Fruit beverages were prepared from Khasi
mandarin, Karun Jamir, Cleopatra mandarin,
Grapefruit, Soh Khyllah and Soh nairiang.
The juice was extracted by hand pressing and
the juice was analysed for its acidity and total
soluble solids (TSS),

Squash was prepared with the juice ob-
tained from different citrus fruits. Highest
erganoleptic score was obtained for the squash
prepared with juice at 40% TS8 in Khasi
Cleopatra mandarin, 55% TSS in Grape fruit,
55% TS5 in Soh Nairiang and 50% TSS in
Soh khyllah.

Table 5. Growth performance of tissue cultured and seedling plants of citrus spp.

Citrus spp Planting Plant heipht Girth Canopy (em) N of Leaf area
mnaterial () {cm) EW NS branches {em?)
Foltamertana Seed 593 54 %6 4.6 7.3 1.8
TC 115.0 6.6 Toe Gl6 19.3 2.1
Khasi mandarin Seed EEX] 32 e 300 18.0 Z.0
TC i) 6.4 250 zl.a 15.00 3
Assam lemon Secd 48.3 36 6.6 [£:%1] 233 25
TC 1980 1.8 164 lag 2040 24
Cleapaira mandarin. Seed 103.0 f.1 4.0 40 17.6 2.1
TC 1700 9.8 6.0 630 8.3 2.2
Taiwanicea Sead 1300 B2 814 5.0 10L& 1.9
T 136.0 6.6 B5.Q 810 8.6 22
Troyer citrange Secd 6.6 44 23 14.3 8.0 23
TC 1200 5.4 143 216 4.0 22

* Beed="S8eedling, TC = Tissue cultured,
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Storage Study

It was observed that Karun jamir squash
could be stored for one year with 300-ppm
level of potassium metabisulphate (KMS).
Khasi mandarin and kinnow mandarin squash
could be stored for more than one vear with
350 ppm of KMS but colour bleaching was
observed.

Processing and preservation of minor
fruit products

The preserved minor fruit products were
stored at room temperature and organoleptic
test was cammied out periodically, Aonla candy
(70% TSS) stored for one year found accept-
able without much change in its textre,
flavour and colour. Carambola squash (453%
TSS, acidity 3.5%, 300 ppm KMS) found
acceptable was after one year of storage.
Peach jam (69% TSS, 50% pulp) was accept-
able for six months and addition of KMS (@
40 ppm extended acceptability of more than
one vear at ambient condition of Umiam,
Mehgalaya, Kagzi lime pickles prepared with
common salt (@ [:4 found acceptable for more
than one year. In case of Kagzi lime pickles,
il was observed that as lime halves turn
yellow W brown colour and then to dark
brown colour. Flavour and softness also in-
creases as storage period extends beyond three
muonths.

Evaluation of citrus fruits for physico-
chemical properties

Fruits of different citrus species were
evaluated for physico-chemical characters.
Maximum fruit weight was recorded in Karun
Tamir (147 g) followed by Taiwanica, Khasi
mandarin and Malta fruits were found to be
more juicy (35 ml/fruit) with high TSS con-
tent (10% and 10.6% respectively), However,
highest TSS was recorded in Sikkim Manda-
rin {10.9%) with Jowest acidity (0.525%) and
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tafwanica fruits exhibited maximum acidity
[5.88%).

Artificlal seed production in citrus
(Maneesh Mishra)

An attempt has been made to standardise
the method for artificial seed production in
Khasi mandarin to conserve the germplasm in
vitro, An alginate matrix was prepared by
mixing 4 g Sodium Alginate in 100 ml liquid
MS medium. Shoot tips/mucellar embryos of
Khasi mandarin were mixed with sterile
Sodium' Alginate and dropped in CaCl, (73
{m) using a glass dropper and kept on rotary
shaker at 75 rpm for 45 minutes. The seeds
were then washed three times with sterile
distilled water and stored at 24°C, 4°C
and 20°C, y

INSECT MANAGEMENT

Citrus germplasm evaluation against
insect pests

(K. Rajasekhar Rao & KA. Pathak)

Citrus psylla {Diaphorina citri Kuw.)

Observations on the incidence of citrus
psylla on the 14 indigenous species of citrus
indicated that maximum number of psylla
adults were recorded in June and the species
Sohjora and Khasi mandarin (Cireus reticulata)
recorded very high population in the range of
16.66 to 1933 adults/ventral side of leaf
respectively, Kagzi lime (Citrus anrantifofia)
and Karna khatta (C. Kaerna) recorded zero
population throughout the period of study.
Dwring July Adajamir, C. assamensiz and
Khasi mandarin showed 22.13 and 18.33
adults/leaf respectively, In all the species
there was a continuous decline in psylla
population due to very heavy rainfall in the
subsequent months of observations (July to
September) at Umiam. The gradual reduction
in psylla population was noticed from June
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September with increase in the age of
gecond flush and fall in night temperatures.
The correlation between psylla incidence and
some of the weather parameters showed that
there was a positive relationship with mini-
mum temperature (r =, 0.6862) and relative
shine hours (r = 0.8159).

Citrus leafminer (Phyliocnistis citrella
£ }
. Gradual decrease in leafminer incidence
oticed from June to September 1999 on
ffierent species and the species Carrizo cit-
o showed almost zero per cent incidence.
¢ lower incidence was notice in Kama
tta (11.66%), Pummelo (15.66%), East
mough lemon (20.00%). Moderate incidence
observed in Soh Nariange (24,15%),
gh lemon (29.58%), Karun jamir (31.25%),
Citrus latipes (33.74%) and Adajamir
(34.16%). Sweet lime, Soh jora, Khasi man-
, Gandharaj citron recorded very high per
t of foliage damage (57.5 - 100%). Cor-
on between leafminer incidence and
| content of citrus leaves indicated the
tence of a non-significant positive rela-
ship (r = 0.2364).

s aphid (Toxoptera aurantii)

- T awrandi incidence was not noticed on
eight species viz. Adajamir, Karun jamir,
ielo, Carrizo citron, Citrus latipes, Sweet
2 and Karna khatta and lower number of
id were noticed on East rough lemon,
araj citron and Khasi mandarin (3.50 -
aphids/leaf). The highest number of
black aphid population had the signifi-
psitive relationship-with relative humid-
(r = 0.9862) and non significant with
num temperature (r = 0.2832).

s red scale

igh incidence of citrus red scale was
ed on Soh Nariange and  Adajamir
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(16.67 and 255 scalesleaf). Scales which
cause significant damage did not infest re-
maining all species. The cortelation between
citrus red scale infestation and minimum
temperature was found significantly positive
(r = 0.8483*) and very weak with phenols of
citrus leaves (r = 0.1113).

Citrus mealybug (Planocceccus citri
Risso)

Mealybug did not infest all species of
citrus during the period of study except Rough
lernon, Adajamir and Gandharaj citron, which
recorded 2.25 to 3.83 mealy bugs per leaf.
The relationship with sunshine hours was
positive and non-significant (r= (.7171 and
(.287, respectively,

Integrated management of insect pests
(KA. Pathak & K. Rajasekhar Rao)

Different insecticides viz., monocrotophos
@ 0.05%, chlorpyriphos @ 0.05%, endosul-
fan (& 0.075%, phesphamidon @ (.05% and
dichlorvos @ 0.05% were selected to study
their efficacy on the management of leal
miner and mealybug with four replications.
The data on insect mortality after 2d-hrs, 3
days, 5 days and 7 days spray was recorded,
pooled and averaged.

Citrus leafminer (Phyllocnistra citrella
5t.)

The data on per cent larval mortality of
feaf miner to different insecticides showed
that moenocrotophos (@ 0.05% was most
effective followed by chlorpyriphos,
phosphamidon and endosulfan by showing
75.10%, 59.03%, 54.51% and 43.38% larval
mortality respectively, Dichlorves @ 0.05%
was least effective.
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Citrus mealybug (P. citri}

Monocrotophos (@ 0.053%  successfully
controlled the pest when compared to
remaining 4 insecticides whereas dichlorvos
@ 0.05% was least effective by recording
32.58% larval mortality on micropropagated
P ocirri seedlings,
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GUAVA
Evaluation of guava hybrid
(0.8, Yadav & K. Dinesh Babuj

Eleven guava hybrids devetoped at this
institute are being evaluated for different
horticulral traits. Hybrid-2 recorded maxi-
mum fruit yvield (190 froits/plant), followed by
hybrid-1 (185 fruits/plant). Maximum fiuit
weight 248 g/ruit was recorded in Hybrid-
L1. Plant height and stem girth was maximum
in Hybrid-2.

VEGETABLES

COLOCASIA
(0.5, Yadav & Ramesh Kumar Yadav)

Evaluation of genotypes

Six locals of NEH Region and 14 im-
proved varieties were evaluated for yield of
corm and cormel characters at Barapani. The
vield of local wvarieties ranged from 33.75
(ME-4) to 79,27 (ML-2) g/ha and in case of
improved varieties it was 33.10 (BK Cool 2)
to 94.37 (MNatal) gha.

Initial evaluation trial

Nine wvarieties (Sonajuli, Mukta keshi,
Kadma local, KCA-1, BCC-1, BCC-2, BCC-
4, BCC-11 and RNCA-1) were cvaluated for
their vield, corm and cormel characters with
¥-23 used as a check. None of the varicties
showed better performance than check, which
vielded 151.85 g/ha

SWEET POTATO

(0.8, Yadav, Ramesh Kumar Yadav & K
Dhinesh Babu)

The trial was conducted with 12 varieties
in IET. The highest vield was recorded in C-

43 (156.85 g/ha), followed by $-162 (153.75 |
gha) and [B-90-10-20 (142.17 g/ha). The
minimum yield was recorded in case of §-107
{3815 g/ha).

Response to K and FYM application

(8. Majumdar, M5, Venkatesh, B, Lal & K.
Kumar)

The tuber yield increased significantly
with the increase in K levels upta 100 kg K0
ha but the K conlent in tuber and straw
increased with the increase in K levels, The
interaction between K and FYM was signifi-
cant and the highest wber yield (22.75 tha)
and K content in tuber (0.80%) and straw
(0.67%) were obtained at 100kg K O +5t
F¥M/ha.

FRENCH BEAN
(P Patel & G.C. Munda)

Growth pattern and economic yield

Among the tested cultivars, Local Purple
Pod and Meghalaya Local Selection produced
significantly taller plants, followed by MNaga
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local. Manipuri produced significantly highest
oot length than other varieties, Meghalaya
Local Selection produced significantly highest
nodules/plant as compared to other varieties
‘and remained at par with Manipuri, Local
Purple Pod took significantly minimum dura-
tion to come into flowering than others. Leaf
neplant was found sigmificantly less in Local
Purple Pod. Meghalaya Local produced sig-
nificantly highest podsiplant and lowest was
with Local Purple Pod. Significantly highest
pod length was observed in Local Purple Pod
and lowest in Meghalaya Local, Maximum
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seed/pod was tecorded in Local Purple Pod
followed by Meghalaya Local Selection. Seed
yield/plant was found significantly higher in
Naga Local. Biomass/plant found significantly
higher in Naga Local followed by Meghalaya
Local Selection. Highest H.I. was found with
Naga Local and Lowest with Local Purple
Pod. Meghalaya Local Selection produced
highest seed yield as compared to all other
varieties. Early vegetative growth of variety
Local Purple Pod was found to be faster than
all other warieties

SPICE

GINGER

Analysis of ginger rhizomes for crude
fibre content

(K. Dhinesh Babu, D.S. Yadav, Anit Nath,
Ramesh Kr Yadav, S.K. Sahoo & B.P.S
Yadav)

Ten collections of ginger rthizomes were
evaluated for total crude fibre content. The
total crude fibre content of different germplasm
varied significantly and ranged from 4.12 to
6.6%. The rhizomes of Nadia registered
minimum crude fibre content (4.12%), followed

by Suprabha (4.4%), The maximum crude
fibre content of 6.6% was observed in rhizomes
of accession 3573,

Monitoring of insect pests of ginger
and damage assessment

(KA. Pathak & K, Rajasethar Rao)

The major pests recerded were
Dichocrocis punctiferalis (6-10% shoot dam-
age) at 45 days afler planting and Prodiactes
haematicus (upto 26%) shoot damape. Maxi-
mum of 4-6% larvae were found attacked by
ichneumonid parasites,



FLORICULTURE

Evaluation of gerbera varieties

(Marneesh Mishra, DS, Yadav & Ramesh
Eumar Yadav)

Twenty varieties of gerbera were evalu-
ated for different morphological traits, It was
found that Indukumari, G.5. Lal, Cargna,
Divas Memory, Popular and Red Bird staved
longer in the field, However, no significant
variation was observed for days taken from
bud appearance to burst and bud burst to
flower opening. Orange Glem and Nirvana
had  longest flower stalk. Maximum flower
diameter was observed in Red Bird

Evaluation of micropropagated orchid
{Maneesh Mishra)

Comparative growth performance was
made between micropropagated and con-

ventionally propagated plantlets of Cymbidium
hybrid. Two year old micropropagated plant-
lets showed more vigour in terms of height
and number of leaves over conventionally
grown plants of more suckering.

Gladiolus biotechnology

In witro grown shoots of ten varieties of
Gladioli were subculture on MS media supple-
mented with [20 g sucrose and 10 ppm
paclobutrazel. Maximum number of in vitro
cormel were produced in Bellariana, Maxi-
mum weight of cormel was recorded in Meera
(1399 mg) and ‘biggest size of cormel was
recorded in Local 1.

PASTURE AND FORAGE PRODUCTION

PASTURE AND FORAGE PRODUCTION
AND NUTRITIONAL ASSESSMENT

(S Gupra, B.P.S. Yadov, 8K, Sahoo, D,
Agrahar Muruglkar & 8, Doley)

Performance of groundnut fodder in acid
soil under sub-tropical condition

The twolthree thizome root of the ground-
nut fdrachis fypogeea) fodder variety of AG-
1 was transplanted at a-distance of 25 cm from
row to Tow and plant to plant. The regenera-
tion of rhizome roots and canopy coverage in
first year was only 40-50%. However, in
second year, it was spread in all demarcated
area (10 m?) and canopy coverage was around

100% and fodder vield was recorded. The first
cut was taken in the month of Aupust and
second cut after 90 davs gap. The rhizome
roots were further spread into 100m? area for
production in the subsequent year since growth
ceased after 2nd cut.

Varietal trial on fodder and their
performance

The root slips of six varieties viz, NB
Hybrid-37; Broad leaf PLP-5-1; Rhodes grass;
Setaria-92; Kikuyu and Setaria PSS-1 and
seed of Parit HGP-2-M-3 were received from
AICRP on forage, IGFRI, Jhansi for trials. All
six varieties of fodder root slips was sown in
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Table 6. Performance of promising grasses

Pasticulurs Mame of promising erasses NB-Hylbrid-37 Broad leal PLP-5-1 Parit
HGP-2-M3 Survivahility (%)
AL 20 days 100 1 73
At 4 days 100 B4 —
At B days (] b
Tillering (Ne.)
At 20 davs . 23 & -
AL40 davs 23 (] B
ALED days 25 I3 -
Plant height (em)
ALZ0 days 63 I3 £
Al Al days BO 23 o
At days 111 25 17
Fresh fodder vield (tha)
Tat cut 564 — =
2nd cut (iR 217 325
Tadal 135.0 21T 335
AV, Dry matter content (%) 14.7 20.0 16, §

different plots (6 m?) at a distance of 50 cm
from plant to plant and row to row. The seed
of Parit was sown with the seed rate of 100g/
40 m?. The survivability was very poor except

3 varieties and it was probably due to poor
quality of root slip and these fodders were
very much liked by poat (Table 6).

FISH

(K. Finod, AMR. Margarei & B.K
Mandal)

Influence of distary protein levels on the
growth of Labeo rohita fingerling

The ingredients used in the preparation of
diets were wheat flour, rice polish, mustard
oil cake and fish meal. The vitamin-mineral
mixfure ‘(Supplevite-M) (@ 1% and a lipid

source, mustard oil @ 2% were added to all
the diets. Feed was administered at the rate
of 10% of body weight of fishes, once daily.

The diet with 30 % protein level gave a
maximum increment in body weight (3.03 g)
of L. rihita fingerlings, and least with 20%
(2.78g). (Table T).
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Table 7. Increment in body weight of L. rohita fingerlings fed with diets of different protein levels

Weekly increment in Body weight (z)

Feed (Protein  Imitial wet Tatal Increm-
(level Z0%46) welght () Ist Ind Ard 4th Sth ent in wt. (g)
2 .01 0.47 1.14 0.56 0,30 031 2,78
kil 272 0.51 .08 0.495 (.83 |66 503
47 387 1.05 058 1.13 36 (.05 .07
S0 y 557 0.97 1.1 1.00 33 0.57 4.08

Comparative evaluation of three
different oil cakes as feed for the Indian
Major Carps

A study was conducted to evaluate the
efficacy of three different oil cakes viz,
mustard oil cake, groundnut oil cake and
soybean oil cake, in combination with rice
polish as feed for the Indian Major Carps viz.,
Catla, Rohu and Mrigal.,

Mustard ¢il cake + rice polish was found
o be very effective in enhancing the total
biomass production; the total net weight gain
being 10035.07 g The total wet weight gain

were 983874 g and 9191.95 g in groundnut
oil cake + rice polish and sovbean oil cake
+ rice polish respectively. The length and
weight increment of the individual species at
different treatments revealed that the perfor-
mance of Catla was good in MOC + rice
polish combination (length increment of 819
em & weight increment of 67.99 £): Rohu in
GOC + rice polish combination (length incre-
ment of 7.37 em & weight increment of 52.97
g) and Mrigal in soybean oil cake + rice
polish combination (length increment of
4.16 cm and weight inerement of 20.67 u)
{Table ),

Table 8. The length and weight increment of Catla, Rohu and M rigal fed with three different oil cakes

Length (em) Weight (g) Initial Tatal Todal
total Biomass weight
Treatment | Species | Initial | ARer  fEmcrement | Initial | After | Tncremest | biomass After 60 days  weight gain
6l days G0 days (i) (&)
Mustard oil u) Catla .40 655 219 Q.70 Tiew 67.99 230065 1242572 L3 5.07
cake +rice b)) Rolu 8,52 1522 .70 965 5938 4973
polish ¢) Mrigal %33 1280 347 1063 29.00 1837
Groundnut a2} Catla 10,30 1711 083 1957 BA00 4443 344424 1328293 9E38.74
cuké+rice  b) Robu  B.45 16.02 TAT 1025 el 5297
polish ¢} Mrigal 945 12.90 id45  1L50. 30.00 18,50
Soybeanoil a) Catla  9.69 16,51 6.82 1897 TEIS 59,74 319508 1239103 SIGLES
cake +rice b} Rohu 8,09 |4.88 6749 a5 5512 4597
poiish oy Mrigal 9.01 1317 E % LT v R 1 X 2067




PIG

Genetic improvement of selected
Indigenous pig
(Anubrata Das, S. Naskar, JK. Singh, 5.K.
Das & 5.C Giri)

The study was undertaken by cTossing
selected indigenous pig of Meghalaya with

Hampshire. A total of 19 F_and 11 E
generation were produced during the period
for their productive and re-productive
performance (Table 9). The average litter size
at birth was 6,316 + 0.552 and 5.364 + 6.650
for F, and F, generation, respectively. The

Table 9. Production and reproduction performance of crosshred pig {(Hampshire x Khasi Local)

Traits F, F,

Average litter size at birth

byl 3368 + 0412019 TIAT & 0469 (1 1)

F 2947 = 0.329{1%) 2082 = 0487 (11

T 6316 = {L552(19) 5304 +£ 0650011
Average litter weight at birth (kg)

I ATy £ D40 (11 2082 = 036901

F LE20 = 0226 (19 2173 = 0469 (11)

T 3924+ 038419 4345 £ 0,663(11)
Averape individual weight at birth (k)

M 0027 = 0028 (10 U787 = Q083011

F al7 £ 0031 (19) 0770 + 0052 (0

T 0.620 & 0U028 (19) DG + 005411
Averge litter size at weaning

I 3000+ 0359 (19) 2600+ 0452 (10}

F 2824 + 0329 (1% 2300 & 0587 (109

L 5842 = 0454 (1% 4200 = 0674 (1)
Average litter weight at weaning (kg)

M 16437 + 1984 (19 F4805 & 2.205{10)

F 13205 = 1.804(19) 12340 £ ZA16(10)

4 3le43 = LBLI {19} 27.145 £ 2610 (10)
Average individual weight at weaning (kg)

| AT £ Q43301 e2ld £ 0719 (10

F 5521 = 0311018 3585 = 0342 (8)

T. 3863 £ 035719y 0259 + 0716 (1)
Pre-weaning growth rate (g/day)

M BIOB0 £ 4.86) (5 93750 & 5222 02%)

F B2.939 & 4.44] (54} 97.203 + T4T4(24)

T 83478 £ 329011 QIATI = 4487 (49)
Averitge age at first farrowing (duy) 430,545 £ S0 (11
Average maturity weight (ke) 29364 = LARO(11)

M.B. Number within the parenthesis indicates the number of chservations,
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litter size at weaning was 5.842 + (0,454 and
4900+ 0.674 for F, and F,, The average
individual weight at weaning was 5.863 £ 0.357
for F, 6,25g £ 0.716 for F, peneration, The
average age at 15t farrowing for F| generation
was 430,545 £ 9.660.

Rice polish based feeding system in
plgs
(B8 Yadav, JJ. Gupta, 8K Sahoo,
Diptka Agrahar Murunghkar & 8. Doley)
Experiment was conducted on pigs to
study the performance of pigs on rice polish
based rations. Test diels were prepared con-
taining 70% rice polish and GNC as source
of protein along with (T)) and without (T}
4% fish meal and compared apainst control
ration (T }. All the diets were iso-nitrogenous
and iso-caloric. The diets were offered ad
libitum to 12 piglets of 3 months old having
4 piglets in each group. Fortnightly bodv
weight and weekly feed intake were recorded.
After 36 dayvs of experimental feeding, a

AnMuAL REporT 19992000

metabolism trial of 6 days was conducted.
Again after 33 days another metabolism trial
of 6 days duration was conducted.

Although the animals fed with control
ration in 1st phase showed significantly (P <
0.01) higher percentage of DM, OM & CP
digestibility, N and GE balance in T, than T,
and T, but no significant difference was
ohserved in ADG, FCR, cost per kg gain, DM,
M and GE intake (Table 10). In phase - 1Ind
of the experiment, the animals of control
group showed significantly (P < 0.01) higher
ADG and better FCR than T, and T, No
significant difference was observed between
groups in cosl per kg gan and DM, N and
GE intake. The animals T, and T, had sig-
nificantly higher (P < 0.01) DM and OM
digestibility than T_. No significant difference
was observed in CP digestibility and N bal-
ance as percentage of N intake. However,
animals of T, & T, showed significantly (P
< 0.05) higher N balance (g/d) than T,. GE

Table 10. Nutrient utilization and growth performance

Particulars T, T, T
Growth performance

Aoy, daily growth (gfd) 41% + 58,22 a4 £ 2205 326 £ 1817
FCR 3099 4 (.57 468 L+ 226 493 £ 035
Costkg gain (Rs) 3196 £ 453 M5 0+ 287 315.5.5 —.. 2,45
DM intake' 100 kg Bowt, 496 + 0.58 566 + 030 591 = 0.4
DM intakesWe ™ 120050+ (0.4 13276 £ 5.16 137.94 = 720
Digestibility coefficient

Dhe* 629124 1.7 E 7] LU Bt 56450 = 2,08
Qe 755724 1.5] 65310 4 10 66,820 = 1.64
Cp~e A0.407 4 161 59340 + 217 616" = 1.13
™ balance (gid)e* 366291 074 3ﬂ.4]h i'.z.l? 230 = 103
M balance as % of Infake®* 62758+ 098 s466t 4 160 56520 = 1.23
GE balance { keal/dy** 63058 4 1577 53200 4 2030 54330 £ 2125
GE balance as % of Intake*® T4.00% % 142 63600 + (42 63440 £ 177

** Walugs in the same row with different superscript differ significantby (P =001
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balance (k cal/d) was significantly higher in
T, than T, and T,

Studies on bacteria of public health
importance transmitted through meat
(HV. Murughkar, I Shakuntala & Ashok
Kuinar)

A total of 30 pork samples were procured
from different slaughtering areas and retailing
units in and around Shillong and processed
for their bacterial counts. The total viable
counis and differential counts of the samples
were examined (Table 113,

The mean total viable counts (TVC) of
all the pork samples examined was 4.2 x 107,
Highest mean differential counts was observed
for 5. anreus (2.9 » 10° cfu/g) followed by
celiforms, faecal streptococei and B. cereus.
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Presence of these bacteria with high counts
emphasised the need for improved quality
control measures during pork production,
processing and marketing.

Diagnosis and control of piglet
mortality

(H. V. Murugkar, 1. Shakuntala, Ashok
Kumar, B.R. Shome & §. Naskar)

Causes. of mortality in piglets upto 12
weeks of age were studied in the Animal
Production farm and in the piglets reared by
individual private farmers in the wvillages in
Meghalaya. Seasonal variation was ohserved
in the mortality pattern with maximum maor-
tality encountered during the rainy season and
peak winter Mortality due to gastro-enteritis
was found to be the main cause of deaths
amongst the piglets.

Table 11. Total viable Counts and differential counts of beef from various locations in Meghal aya .

T.¥.C. Coliforms Faecal Staphylococcus Faceal Salmoencila
Streptococei 5p. Streprococei Sp.
Barabazar 9.6 100 194 0 [P 1.5 = 1P 1533 = 107 133 = 108 4
Laitumkhrah 2w 1P 4.7 1E T35 = 1 2,70 = 1 ERLES 2
Upper Shillong 5.7 = 107 173 = 10# [L39 = L0 dag o 107 323 = 10y E
Mawlai 93 = 1 103 = 104 10,4 5 107 274 % 1P 2l oo
Miean 4.2 = 1 2,34 108 T 1R A1« 10# 227 = | b




RABBIT

Studies on the general and specific
combining abilities

{Anubrata Das, 8. Das, 8. Naskar, JK.
Singh & 8.C. Girl)

The study was undertaken by diallel
crossing invelving Newzealand White (NZW),
Soviet Chincilla (SC) and Local (L) rabbit.
The productive performance of six genetic
group 8C x NZE (SN}, 8C x L (5L}, NZW
x SC (NS), NAW x L (NL), L x 5C (L&)
of rabbits were studied. The litter size at birth
was found to be highest 6,14 £ 0.21 in LS
and followed by 5.29 + 0.18 in NS and 5.40
t 0.1% in SL. The litter size at weaning was
highest 546 £ 0.8 in NS followed by 5.00
$ 0.23 in LS and 4.83 + 0.14 in NS group.
However, in 90 days the weight was highest
1.72 £ 0,031 kg in SN followed by 1.60 *
0.03 kg in SL group, respectively. In pure
breed, the litter size at weaning was highest
527 £ 0.27 in NZW which was lower than
the genetically comhbined group of NS, But the

weight at' 90 days was almost similar in
crossbred proups and pure breeds except
local. When productive and reproductive
performances were compared among the pure
breeds, it was found that both the exotic
breeds were better than local in all the traits,
Between the two exotie breeds i.e. SC and
NZW, SC was better in respect of litter size
at birth (6.19 + 0.134 vs 6.05 £ 0.24), litter
weight at birth 543.75 £ 16,69 g vs
534.21 £ 21.37 g, litter weight at weaning in
male (736,00 £ 18.21 g vs 717.00 & 16,00 g}
and litter weight at weaning in female
(TI7.18 £ 1639 g vs 694.05 + 19.18 kg). But
weight at 90 days was better in NZW
(1.732 £ 0,017 for male, 1,716 = 0.021 kg for
female) as compared to SC (1.727 + 0.013
ke and 1.714 £ 0.018 kg, respectively). Same
trend was noticed for weight at 120 days

Under the study of carcass characteristic
(Table 12) the dressing percentage was found

Tahle 12. Carcass trait of different cross breed rabbit

Carcass traits Breeds
SN M5 5L LE ML LN
(ST X NZW) (MNEW % 50 [SC x LC)Y (LT 8C) (NZWK L)  (LCx NZIW)
Slavphter weight 1A% + 006 21650 + 0051 1367 + 003 1471+ 0062 1539 + 0060 1477+ 0064
[kp)
Head weight 15450 + 589 (3900 + 438 12450 =330 13125 + 249 [36.75 + 504 [3665 + &3]
LFY)
Feln weight (g) I3E25 + 807 14735 + 508 11450 + 346 [2625+ 7,05 13075 + 711 14375 +11.54
Edille offal TT60 + 2,64 TR + 285 6670 + 224 66,50 + 304 G175 + 215  63.50 +2.54
welght {2)
Carcass woight THE00 +2B34 79025 + LS £22.75 +17.44 67475 + 3020 685235 +31.37 66550 +3610
(g
Dregging percent - S1.72° + 037 8271 + 054 5033 + 074 5036+ 107 4k42 + 064 4908 « 072
{withoul head)
Dressing percent 6080 + 46 6149 -+ 052 5976 + 06T 5936 + 003 5738+ 067 583534 01
[with head)
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0 be highest in NS {52.71 £+ 0.54 without
head and 61.19 2 0.52 with head) and lowest
in NL group (48.42 + 0.64 without head and
57.34 + 0.67 with head). However, in SN, SL
and LS the dressing percentage was almost
similar.

Carcass evaluation and acceptability of
rabbit meat in the north eastern hill
region

Fifty-four rabbits, 6 each of SC x NZW,
NZW x L, NZW x SC, SC x L, L x NZW,
L x SC crossbred and SC, NZW and L as
pure breed were evaluated for carcass traits
and nutritive value of meat. Significant breed
differences (P < 0.05) were seen in all carcass
traits. studied except giblet percentage and
carcass loin width, NZW had the most
favourable body composition among all the
pure breeds. However, the crosshred rabhits
had advantages for body measurements, meat
yield traits and nutritive content of micat.
Comparisons between rabbit meat and chicken
revealed no significant differences (P < 0.05)
in organoleptic quality and acceptance of
meal. However, in respect of appearance,
texture, flavour, odour and overall aceeptabil-
ity chicken was slightly better than rabbit
meat. The corresponding magnitudes in chicken
and rabbit meat were B.00+0.21 ws
TBOL0L22; 7.70£0.26 vs 7.6540.46;
TO0£033 vs 7.30 £ 0.54; 833 + 041 vs
816 £ 0.46 and 7.91 + 0,10 vs 7.55 & 0,15,
tespectively.
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Diagnosis and control of bacterial
diseases under intensive rabbit rearing
system

(f. Shakuntala, H V. Murugkar, Ashok
Kumar, A Das & B.R. Shome)

Faecal samples from 60 rabbits screened
revealed E. coli to be the most commonly
isolated organism (70%). The other health
problems commeonly observed in the orga-
mized rabbit farm were: posterior paralysis,
hock sores, abortion/still births, mucoid
enteropathy, corneal opacity associated with
blindness, abscesses and injuries.

Studies of parasitic diseases

{Chandan Rajkhowa & Subhasish
Bandvopadhvay)

Six hundred and seventy four samples
were collected from the rabbit farm during the
reporied period. Three age proups viz, 0-3
months, 3-6 months and above & months were
chosen for collection of samples. Faecal
samples were examined through standard labo-
ratory techniques and 83 (12.31%) were found
to be positive for difterent coceidial infection.
The specics identified were E. irresidua, E.
infestinalis, E. stiedae. Three cases (0,.45%) of
Passalurus ambiguus were also detected,

Three hundred and fifty nine skin and ear
serapings were also collected every month for
detection of mite infection from the three age
group as above, The examined skin scrapings
were found in 35 (9.75%) positive for
Psoroptes cuniculi and Sareoptes scabief in-
fection, April to July was found to be free
from mite infestation.



CATTLE

Studies on partial farm budgeting
techniques in relation to control of
gastrointestinal parasites of lactating
Cows

(Chandan Rajkhowa & Subhasish
Bandyopadhyvay)

Four farmers having 5 lactating animals
similar with milk yield records were selected
for this study. Faecal samples were collected
weekly from 20 lactating animals (5 from
each farmer), Samples were examined for G1
parasites through standard laboratory tech-
niques. Four groups were made with 5 lac-
tating animals in each group and they were
placed under different strategics as follows:

Group A : Animals were suffering from
low to medium level of Strongyle infection
and were put under a strategy of applying
mineral mixture @ 25 gleattle on every
alternate day from April to January with
monthly anthelmintic treatment (Mebendazole)
@ 15 g/animal from April 10 September.

Group B : Similar to Group A excepting
anthelmintic treatment in June, August and
Oectober (Mebendazole) at the same

Group C : Similar status as described in
Group A and Group B were put under a
strategy of applying mineral mixture on every
alternate day from April to January.

Group D : This group of 5 animals
having similar status as described in Group
A and Group B were kept as control.

The maximum profit of Rs. 15820/= was
found in group A animals compared to control
which was almost 40% more than the B and
C proups (Table 13}

Monitoring and surveillance of pasture
level concentration

(Chandan Rajkhowa & Subhasish
Bandyopadhyay)

The larvae belonging to Haemonchus,
Trichostrongyhes and Nematodirus were iden-
tified as major parasitic larvae, Grass col-
lected during day time after few hours of
sunshine and cut above 10 cm of ground had
the significantly low level of larval concen-
tration than the grass collected during morn-
ing time, Larval concentration was more in

Table 13. Comparison of economic gain of different strategies of control of G.I parasites in lactating

COWS
Group A Group B Group C Group [}
Total milk yield {lit.) 4871.33 4749.28 4703.30 458770
Total milk cost @@ Rs. 12030 58.455.95 56,991.36 56,439,400 55,052.40
Total marginal cost 236.45 22637 21450
Total marginal profit from April ERIZ R 1,712,539 1,172.30
ta January in one animal
Tatal marginal profit from April 15,820.00 8,562.95 5,861.50 —
te January in five animals
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Table 14. Numbers of parasitic nematode larval
December in medium altitude (below 10K

31

concentration per kg of dry grass from January to
00 m above msl)

Mos. of nematode (parasitic) Larvae/kg of dry grass

Month Plain to mild slope Medium slope Steep slope ]
January 15.00 3.63 212
Felbrury 19.20 4,60 1.9t
hlareh 3500 320 210
April 462,00 430 4.50
May 325.00 Tl 530
June 53600 §.20 5,30
Tuly 462,00 G210 00
Agust 250.0) 10,00 T
September 206,00 1050 362
Oetaber B 525 356
Novemnber 7.0 6.50 2.90
December 13,50 4.3 220

plain and medium slopes than in steep slopes
(Table 14),

Recurrence of Black Quarter like
disease in cattle in Manipur

Incidence of Black Quarter like disease
of cattle in Manipur valley was reported in
the month of May 1999, in spite of regular
vaccination with HS/B.Q. vaccine. Identifica-

tion of C. perfringens as the causative organ-
ism on the basis of morphological, biochemi-
cal and pathogenically studies gave rise to the
suspicion of the re-emergence of the “false
black leg disease™ ecarlier reported from the
same region, These isolates have been sent to
USDA, Ames, [IOWA. and USA for further
confirmation, Y



POULTRY

POULTRY NUTRITION AND FEEDING

(1J, Gupta, B.P.8 Yadav, 5.K. Sahoo,
Dipika Agrahar Murugkar & S, Doley)

Performance of chickens on kitchen
soda treated jack bean seed with
probiotic

An experiment of 28 days duration was
conducted on 21 days old Vencob broiler
chicken to assess the nutritive value of kitchen
soda treated (10 g/l solution in 1: 2 wiv ratio

for 40 hrs at 80°C) jack bean (Camavalio

ensiformis) seed. The treated jack bean seed
(TIBS) was incorporated to the level of 20
and 40 per cent (D3 and D4) in mach diet
and compared against control {D1) diet with-
out TIBS and diet (D2) with 20% raw 1BS.
All diets were fortified with probiotic Allzyme
Vepgpro @ 100 g/100 kg and made isoproteic
{22%). Total 84 birds were distributed ran-
domly inte 12 groups under deep litter system.
All the diets were fed in ad-lib in triplicate,

The growth rate, feed intake, FCR and
feed cost per kg body weight gain were not
significant. The treatment of JBS had not
significant effect on the yield of giblet and
carcass. Althouph, dietary protein utilisation
was reduced up to 10.7% as the level of TIBS
increased from 20 to 40 per cent. The serum
enzyme (Glutamic oxaloacetic transaminases
GOT and Glutamic pyruvate transaminase-
GPT) and cholesterol level were also not
influenced due to treatment and level of
incorporation of JBS in diet. However, the
nutritive value of raw JBS was not improved
due to probiotic feeding,

Performance of chickens on groundnut
fiber fortified with probiotic

An experiment was conducted on 103
Vencob broiler chicks (21 days old) for the
period of 28 days to study the effect of
probiotic feeding on groundnut fiber based
diet. The groundnut straw meal (GNSM) was
incorporated at 10 and 20% level with (I, and
D,) and without (D, and D} probiotic, Allzyme
Vegpro @ 100 g/100 kg respectively. These
four mash diets were tested against control
diet (D)), which was also  fortified  with
probiotic. All diets were made isoproteic
(22%) and offered ad-lib to chicks distributed
randomly into 15 groups.

The chicken fed GNSM either at 10 or
20% level with/without probiotic had similar
growth rate and feed intake. However, signifi-
cant higher growth rate and feed intake was
observed in birds fed with 10% level of
GNSM. A significant increase of 6% growth
rate was recorded due to probiotic feeding at
10% inclusion of GMSM, Thers was no
differcnce on carcass yield, scrum enzyme
(GOT/GPT) and total cholesterol level m
various groups. However, serum protein, al-
bumin and HDL cholesterol level were higher
on GMSM based diet than control. The net
dietary utilisation of protein, ether extract,
fiber, calcium and phosphorus was higher on
control and diet having 10% GMNSM than diets
having 20% GNSM (Table 13)

Economic of broiler chicken production
in the north east India

An experiment was conducted on 40
Vencob brotler chicks from 21 day old to
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49 days o calculate the economics of produc-
tion. It was found that broiler production in
the North East India is a profitable enterprise

Table 15. Growth performance, carcass yield,

fed with groundnut fiber

nutrient

13

giving profit of Rs. 13.71/bird. So it can be
a good source of income to the unemployed
youth, farmers and women.

retention and serum enzyme activity in chicken

Particulars Treatment Means 4+ SE
o, , n, D, I,

Growth performance
Girawth rate {gid)®* 42.0 = |.66° 355 + DRI AT 2= 05+ 032 298 + 0,16
Feril intake {g/d)* 191 + 380" 109 = | 2]= 08 & o035 9f + 23 S0 = A9
FCR= . 241 &+ 00710 06 L (L4e 8T % 023 0= 0ok 202 & .06k
Fead costkg Wi gain (Rsh 242 = 010 2B.5 £ 040 270+ 214 26,84 0,57 2731052
Careass yield (g/kp live weight)
Giblet 60 1+ 600 &4+ 750 B3 + 0.50 91 £ 2.50 90+ 0.50
Tatal edible meat 140 14,80 TR Y] TE0 £ 5ED 0L 3,30 TH = 190
Nutrient retontion (/1) g intake)
Proticm* Moz e 478 £ 0,29 455 + A 467 4128 44,1 £ 0,95
Ethier extrac(++ T+ 109k Bl.a 4 0207 B2 + DR4h [E R G658 + 050
Fibar** 13.2 £ 0.500 146 + 0,67 I5.1 & D68 93+ 033 L. ¢ 03
Calcium®** 500 £ .28 542 % 0,66 3424 095 M5+ 078 43.0 = .67
Phasphoris** 456+ 040" 48.5 + D52k 486 = 156 %4 = naz 4.6 + 1,58
Serum Enzyme/Protein/Chotesterol level
GD’F‘{#-'mi} 350+ 100 IRA 4350 405 = 050 455 % 1.50 40.5 4 .50
GPT (pe'mi) T.5 2050 95 =050 T3 1+ 050 T35 & 050 RS +0.50
Tolal protein® [gi4) 25 Lo 2.9 + .07 28 £ 003 30 £ 0 25 20070
Albumin®* (g%]) L3 =005 1.9 40,13 20 = 1K 20+ 006 Lo % (4%
Total cholesteral 111 + 4.50 1% 26,00 119 & 2.50 L19 + 3.50 P13 £ 3.00
{mg100 ml)
HDL thoclsterol B4 + 650 125 + 2500 [0+ g500 127 £ 3.00° 124 4 7.00
{mg 100 mi)

Stoniler seipiericripty begring in the row do nof differ significant

B (1 < 0L050% G (B < (.41 +=




RODENT

Survey and surveillance

Highest rodent activity on the basis of the
live burrow counting method, was between
July (78.33% sctive burrows) and September
(68.81% active burrows) and lowest in Janu-
ary (23.81% active burrows),

There was a significant change in the
rodent species composition, Earlier, Rastus
nitides was a predominant species in fields,
but now the population of Bandiceta
bengalensis was increased Lo 93% (92.61% in
1998 and 93.53% in 1099), Rarus nitidus now
reduced to 5.64% (5.68% in 1998 and 5.28%
in 1999) followed by Mus species (1.70% in
1998 and 1.18% in 1999 in fields.

Damage assessment and control

Cumulative damage to lowland and up-
land rice at grain formation stage was 23%,

Table 16, Efficacy of Racumin in fields

and 47%, respectively and maize cobs suf-
fered losses of 6.42% (Racumin 0.0375%).
Bait {Racumin 0.0375%) was kept for 1, 2
and 3 days at different locations of burrow
opening, resulted in B4,90%, B8.89% and
87.80% reduction in rodent activity, respec-
tively and further damage to crops was stopped.
On an average 46.01% poison bait was con-
surmed in one-day treatment (Table 16), Bam-
boo bait station used for keeping poison baits
proved very effective during rainy seasomn.

Efficacy of rodenticide in laboratory

In laboratory 100% killing of A
bengalensis was achieved by one day feeding
of racumin bait (0,0375%) in choice and no
choice feeding experiments within 3-% days.
Bromadiolone 100% kill of rats was achieved
after 3 days feeding within 5-14 days.

Location A, consumption (o) after %o reduction in modent activity for
reatment for afler treatment for

Day 2 Day 3 Day 1 Day 1Day 3 Day
Rice upland 4554 1.4 46,3= 1.2 HIL0R 875 Q0.0 ]
Rice lowlandn 475+ 1.0 4544 L0 42,7 =02 B2 §3.3 £33
Groundnut 478% .4 477+ 09 45.1 +0.6 66,7 2EG TG
haize 40,3 4 1.5 494+ 1.0 44.3 £ 0.7 800 Q0.0 ERO
Ficld godown 4934 1.8 46,9 £ 0.7 4183 £04 909 913 0.0
Average 460+ 0.8 475+ 0.6 A3 6046 849 3RO 1748




TICKS

Isolation, identification and
characterisation of tick gut antigen of
Boophilus microplus

(Subhasish Bandyopadhyay & Chandan
Rajbhowa)

Adult matoared ticks were collected
throughout the year from Barapani areas. To
dissect out the gut of the ticks, they were
dissected in the laboratory, Gut materials
were processed in the laboratory for prepa-
fation of antigen. For this puts were tritu-
rated and centrifuged @ 2000 rpm for 10

minutes and the supernatant were collected
and stored at 0°C. Rabbits were used for this
purpese. The antigens were injected along
with Freund's adjuvent. Two boostering was
done at 10 days interval. Serum was col-
lected after 10 days of second boostering
and kept at 0°C. After testing the immuno-
genicity by immunodiffusion and immuno-
electrophoresis test. Two precipitations line
and were detected, respectively. Six bands
were identified m the characterisation done
by SDS-Page,

SOIL AND WATER CONSERVATION

Runoff plot studies for soil erosion -
Productivity impact modelling

(0.8, Bundela & KK, Satapathy

Eight plots (P1-P8) on 36% convex slope
and three (P-9-P11) on 42% concave slope
were laid out and were gauged with a newly
designed and developed portable hydrologic
gauging system. Dominant land uses - uncul-
tivated bare fallow, ginger, raised bed ginger
along slope, cultivated bare fallow, maize,
paddy, toposequence crops (Upper half maize
and lower hall paddy) and natural vegetation

on convex slope and paddy, maize and natural
vegetation on concave slope were simulated,
Ginger was grown very well but maize and
paddy crops failed due to poor regeneration
of soil fertility and high rate of erosion on
hill slopes although fertilisers were applied to
paddy crop as per recommended dose. Data
on runoff and soil losses were recorded for
last two years. From the analysis of data, it
has been observed that the runoff and soil
losses were minimum and maximum from
natural vegetation and cultivated bare fallow
land uses, respectively.



FARM MACHINERY AND POWER

Grass cutter assembly of light weight
power tiller

(.8 Sahay & KK Saapathy)

In order to reduce the cost of operation
of cutting of grasses/bushes, it was decided
to perform cutting operation with a device,
which could be supported by a lightweight
power tiller. This small power tiller used 3
HP petrol start kerosene run engine as a prime
mower, AV belt was used o carry the power
of the engine to the rotary cutter rotating at
2125 rpm. An idle belt pulley was used as
a clutch to engage and disengage the power
of rotating cutter. The power tiller had been
given a third wheel to balance the machine
while operation. The height of third wheel
was adjustable resulting in the variation in
height of cut of the grasses/bushes. A safety
skirt was made using m.s. square angle iron
to protect any thing coming bengath the blade
and being thrown away during operation,

The performance of machine was
observed as follows :

1. Speed of operation = 2 km'h
2. Field capacity in lawn
conditions = 0.091 ha'h
3. Field capacity in
terraced conditions = [(LDE3 halh
4. Kerosene consumption
of the machine = 1014 Ih
5, Cutting efficiency = 100%
6. Slope of OK cutling = 20%
7. Cost of operation = Rs. 390 per ha

Design and development of motorised
wireloop paddy thresher for hilly region
(REP. Singh, 8.V, Ghadge & K.K.
Satapathy)

The machine consists of a frame, thresh-
ing eylinder, blower, prime mover, power
transmission unit and a grain shicld. Holding
paddy bundles apainst moving cylinder can do
threshing of paddy crop and blower helps to
throw the broken chaff at some distance away
from grain. Detail specification of each com-
ponent is provided in Table [7.

Thresher was tested at [CAR farm and
farmers field during 1998 and 1999 kharif
season and its performance was found satis-
factory. With respect of grain output capacity
(200-225kg /hr) and threshing efficiency
(98%).

Orange harvester
(5.V. Ghadge)

Oscillating ring type of manval orange
harvester employs single fruit plucking mecha-
nism giving about 300 fruits/man-hour with
damage rates of about 10%. This device has
a carbon steel circular ring (100-mm in di-
ameter, made of 18-gauge carbon-steel-band-
saw blade), which can oscillate into 457 on
both sides of its swivel joint on supporting
MS rod bracket. The bottom edge is sharp-
ened for cutting fruit stem while pulling
down, MS rod threaded mounting stud fits
into a long steel handle, Tt is found that
although there exists no definite relationship
of work rate with time out, the efficiency of
workman goes down in general while working
continuously for longer time. !
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Table 17. Detail specification of motorised wireloop paddy thresher with blower

I Main components

Threshing eylinder, Blower, Prime mover, Grain shizld,
Power transmission unit and frame

Z Overall dimension

B30 mm 5 750 mm x 750 mm (| x box )

L]

3. Power requirement [.3hp
4 Total weight S0 kg
5. Th reshing cyiinder o Wireloop type

Cylinder diameter - 300 mm
Cylinder length : 400 mm
Cylinder speed : 450 rpm (7.1 mis)

6. MNoofwirepeols .

108 {9 Toops fitted 40 mm apact in staggered fashion on
12 wooden strips)

wireloop is made of 4 mm dismeter iror

height of loops : 40 mm

T Blower "
a

+

Centrifugal type
Mo of blades : 4
Blower speed : 925 i

E. Frame

Made of equal engle iron of 25 mm x 25 mm % d-pum gize

9. Teansmission system

Beft and pulley ype

10, Manpower requirement

Two persons

H.  Prime maver

L5 hip electric motor or 2-3 bp peteol-cum
kerosene engine or light weight power tiller

12, Grain shicld *

-

T stop spreading of threshed grain awey
from thresher

Size300 mm x 400 mm made of GI sheet
Angle can be rdjusted aceording to requiremen

Evaluation of management practices
for biogas production using animal
Waste in low temperature areas

(KN Agrawal, S.K. Suhon & .8 Sahay)

~ The pilot level studies were conducted
with pig dung and rabbit waste at shurry level
{dung : water ratio) of [:1, L3, 12 with
head retention time of 45 days and with slurry
level of 1:1 with head retention time of 335
days. The average biogas production reduced
318% with reduction in average minimum

temperature from 18.0 to 93°C. The biogas
production from rabhit waste was found more
than pig dung. The average biogas production
from pig dung was found as 0.044 mikg
(wetdung) while 0.053 m¥kg in case of rabbit
at 1:1 slurry level and 45 days HRT. The fed
and digested slurry mass was analyzed for
organic matter content and nutrient availabil-
ity and it was found that the digested slurry
contains more available nutrient than initial
slurry,



AGRICULTURAL ECONOMICS

Production and productivity analysis of
rice in north east India

(8.8, Singh & SN, Goswami)

Production and productivity analysis of
rice in the seven states of MNorth East (NE)
India was conducted in order to examine the
growth and instability in rice production in the
region and also, to investigate the contribution
of area and yield to rice production and
reasons for low productivity, During the period
1972-73 to 1997-98, the increase in area
production and productivity were .73, 2.40
and .67 per annum, respectively (Table 18).
Mizoram experienced the highest growth rate
of rice production (4.10%) and productivity
{4.40%) the least being Meghalayva (-0.24%
and -0.36%). Only Mizoram and Tripura
experienced higher growth rates of rice pro-
ductivity above the national average with

remaining states wimessed lower growth,
Contribution of area in increasing rice produc-
tion was appreciable in Arunachal Pradesh,
Meghalaya and Nagaland (63, 80 and 43%,
respectively). Average vield was the sole
contributing factor in increasing rice produc-
tion in Manipur, Mizeram and Tripura (80,
139 and 101%, respectively). Area and aver-
age vield contributed almost equally in in-
creasing the rice production in Assam (Table
19). On an average, the contribution of av-
erage vield in increasing rice production in
Merth-East India was lower (60%) than the
all India level (71%). Maximum wvariation in
rice production during the period of study was
observed in Mizoram (C.V, 45.17%) and the
minimum in Meghalaya {(C.V. 8.54%) It
reveals that the state with higher growth rate
of vield per hectare witnessed higher insta-
bility in rice production {Table 20).

Table 18, Compound growth rates of area, production and yield of rice in northeast India (1972-73 to

1997-98)

States Area Production Yield
Arunachal Pradesh 316w+ g, 15%+ B
Azsam .83 2.35% 1. dg%
Manipur -0),35% 1,77 208%*
Meghalaya 0.14 -{.24 -0.36
Mizoram -0.44 4.+ 4 4=+
Magaland 2.78%* A, 044 L2t
Tripura (B 222 J.0gs*
Merth East Indi 0.73%* 240" Lal=*
All [ndia 0.53= 313" 2.58%+

*  Significant at 5 percent evel;

#* Significant at | percent level,
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Table 19. Percentage contribution of area, average vield and their interaction

States Area Yield Interaction
Arunachal Pradesh 63 21 16
Assam 42 48 "M
Manipur ) B0 11
Meghalayva By 1% 2
Mizeram -2 13% -3
Mngaland 43 21 36
Tripura : -8 101 7
Monh East [ndia 25 G 12
All India 16 T

Table 20. Instability in rice production in north east India (1972-73 to 1997-98)

States Arca Production Yield
(0040 hectares) {£.000 tomnes) (kg per hecrare)

A . (%) Av. CV. (%) Av. SV
Arunachal Pradesh a7.10 23,74 10%.23 2H98 L0535, 34 10.57
Asgam 23158 B8 2038.01 I & &0 114,12 12.73
Manipur 164,18 65,78 28238 18,16 1716835 19.63
Meghalaya 105,22 356 117.95 H.54 112520 852
Mizoram 5757 26,19 56,59 4547 996,20 T4y
Magaland 105,36 26.47 107,37 44,49 101284 16,64
Tripatra 27536 B.54 400,44 1B.25 145888 2237
North East India 3113457 578 714,32 18.59 170,60 12.04
Al Iidlia 4065258 4.50 A04GE,2 2342 146715 19.49

Economic analysis of shifting cultivation
and agro-forestry practices in Mizoram

(SN, Goswami & 5.8, Singh)

Economic analysis of shifting cultivation
(jhuming) and agroforestry practices in
Mizoram, north east India, was undertaken
using net returns, net present value (NPV) and
benefit-cost (B/C) analysis. The agroforestry
regime being practiced in the state is basically
a agri-horti-silvi system with contour trench-
ing made across the slopes for conserving the
soil and water. The inflow of net revenue in
agro-forestry systems is shown in Table 21.
Net revenue was negative in the first two
years Rs. 16820 of the project due to non-
receipt of revenue from fodder, fruits, timber
pates and firewood collection. However, net

revenue lends to hecome positive from third
year onwards, Due 1o a marginal decrease in
labour cost along with proceeds from fodder
and firewood. From the fourth vear onwards,
the fruit trees started yielding Rs. 26800 a
year a result of the inclusion of short gestation
fruits, wiz., papaya, pineapple, citrus and
banana. MNet revenue become the highest in
seventh and fifteenth years due 1o the harvest
of timber poles (teak) in these vears. Crops
IT and 1 contribute at the same rate under this
farming mode, i.e. Rs. 18,900 only. The NPV
of shifting cultivation was much lower than
that of agroforestey system, in the tune of 15
times. The B/C ratio of 2.94 was in agroforesiry
compared to 1.21 in shifting cultivation, due
to financial soundness of the former regime
(Table 22).
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Table 21, Net revenue from shifting cultivation (Jhum) and agroforestry practices in Mizoram State

Year Met present value (NPY) Met present value (NPY)
Jhum Agroforestry Jhum Aproforestry
1 4330 - 12510 386607 - 11169.64
2 700 - 4310 4544 0} -34350]
3 5660 28350 2868 2017897
4 — 24630 —_ 1565281
k1 — 27360 — 1552780
& 4020 30760 2036.06 15279.99
7 3600 203500 162846 0123401
8 2720 32260 1098, 56 13028.27
9 — G300 - 2274007
19, 2240 32260 734,10 103%6.85
i 1240 32260 35647 437398
i2 740 G304 185,94 16185.93
13 — 32260 — 734316
I - GR0 32260 - 13914 BT 04
15 - BED 235610 - 160,77 4304507
18183.04 27292041

Table 22. Benefit cost ratio of shifting cultivation and agroforestry practices in Mizoram state

Year MNPV of gross income MNPV of tatal cost
Jhum Agroforestry Thum Aproforestry
1 21306.58 16877,70 17440.29 2304913
2 18044.08 15063.30 1350118

3 L6091, 20 3568640 12061.28 15200.20
4 - 290635.20 - 13400.52
5 - 25931.40 - 1035578
3 10768 68 2457161 B7I0.54 U2E.38
7 934736 105135.20 T8 12497240
8 TR0 18462.80 690,32 542976
9 2761650 - 4851.84
|0 623302 14714.18 409,70 432768
11 525784 13115.50 4901 96 385728
12 4080.78 19660.50 391132 345408
13 - 10465.30 - 307778
g4 A362,00 S6E.50 3500.40 275520
13 2064.460 AB20Z.20 312564 5085.57
Tatal 105456.64 41363660 BTI03.8% 14065795
BAC ratio .21 2.94




AGRICULTURAL EXTENSION

Research, extension and training activi-
ties were carried out for bringing out different
social aspects responsible for adoption of
improved technologies. These technologies
were taken into farmers field through differ-
ent modes of TOT VT, OFR, OFT ete. The
farming community was also trained for the
development of requisite skill needed for
utilising the latest farm technologies,

Effectiveness of sources of information
in adoption of some improved
agricultural practices

(P.P. Pal, N. Prakah, K. Prasad & Rajesh Kumar)

This study was conducted in three hills
Le. Khasi, Garo and Jayantia. From each hill
two villages and from each village 25 farmers
were again randomly selected. This study
revealed that all the three categories of
respondents were having low to medium mass
media exposure (30-45). The factors behind
such low exposure were identified as literacy
rate and low profile of education, low socio-
economic status, remotencss of the area, non-
availability of facility, suitable tirning, less
dttraction in programme, erratic coverage etc,
The commaon information agencies working in
the field of agriculture were identified as
Radio, TV, Newspaper, Extension persons,
Village Dorbar, Distributors etc. The study
also revealed that mostly personal cosmopolite
(75.54%) and personal locality  (60.044%4)
sources are relied upon than the mass media
(41.25%) in respect of adeption of improved
agricultural practices,

Role performance and knowledge level
of tribal women in modern farming
(B. Bihari, Rajesh Kumar, K. Prasad & P
Sundavamball

This study was conducted among three
tribes of Meghalaya taking 150 farmwomen

as respondents. The study showed that the
extent of participation in farm operation among
all the tribes was almost equal (60.5% Khasi,
58.9% Jayantia and 59.0% for Garo). The
participation in agriculture operation  was
influenced by age, level of education, size of
holding and attitude towards modern agricul-
ture. However, extent of participation in
houschold activities was influenced by outside
engagement, social participation and size of
family. But the three tribes varied consider-
ably in the knowledge level of agricultural
operations. The average knowledge level was
found to be 52% among Khasis 38% among
Garos and 22% among Jayantias, respectively,

Information extension vs. Input
extension in Meghalaya

(B. Bihari, P.P. Pal, N. Prakash & Rajesh
Kumar)

This study was conducted in Ri-Bhoi
District of Meghalaya to analyse the impact
of information extension and input extension
as well as to study the impact of the com-
bination of the both., One hundred eighty
farmers were randomly selected from 6 vil-
lages. The study was conducted in 3 different
phases - demonstration, demonstration:+ input
and only input. The adaption level of both the
progressive and non-progressive villages was
quite high (90% and 70%, respectively) where
the combination was tried (Demonstration +
input} for adoption of Shimla chilli variety,
It was further observed that adoption level had
gone up in both the villages (60% and 50%,
respectively), where only input was distrib-
uted. But adoption level remained very low
(23.3% and 3.3%, respectively) where only
demonstration was conducted, It was informed
that availability of required input was a must
in adoption of any improved technology.
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Farmers’ wisdom in livestock
management in Arunachal Pradesh and
Meghalaya

(Rajesh Kumar, B. Bihari, F. Sundarambal,
PP Pal & N. Prakash)

This study was conducted in 2 villages
of Arunachal Pradesh (50 respondents) and 2
villages of Meghalaya (50 respondents in
identifying the farmers’ wisdom for rearing of
livestock, In Arunachal Pradesh, farmers use
wire-mesh just below the water level to avoid
theft of fish, which can be used for several
seasons. At some convenient place they keep
one opening 1o enter inside the pond to check
or catch the fish whenever they wish, Leaf
of a wild plant locally called as ‘HIKRRUBU’
i fed to the pig and ether animals to control
endo and ccto parasites. It iz fed to the
lactating pigs to cure the piglets suffering
from endo and ecto parasites. These leaves are
also used for controlling itching and healing
of wounds in livestock.

In Meghalaya farmers use paste of lime
+ turmeric + mustard oil at muzzle and hoofs
to control FMD in cattle and pigs. They use
lime at naval point to discharge the placenta
soon. Feeding of raw onion and garlic to
fowls for controlling ranikhet discase, use of
jaiur for controlling worms in cattle, FMD
control by keeping animal in mud for 24 hours
have been found very successful and used by
majority of the farmers. Keeping in view the
remoteness of the area and lack of improved
technologies, these indigenous wisdoms are of
great help to the farmers, even though they
required refinement and modification.

Factors affecting adoption behaviour of
tribal farmers in Meghalaya

(P. Sundaramhbal, P.P, Pal, N. Prakash,
Rajesh Kumar & 8.Bihari)

The study was conducted in two villages
of Meghalaya to study the factors affecting
the adoption behaviour of tribal farmers. It

Arnwual RerorT 1999-2000

was observed that the exposure towards latest
agricultural technologies was almost nil, fol-
lowed by lack of education, poor contact with
extension agencies, non-availability of inputs
and land tenure system.

Training need assessment of the tribal
farmers in Meghalaya

(N, Prakash, P. Sundarambal, B. Bikari,
Rajesh Kumar & P.P. Pal)

The study was conducted in two villages
of Meghalaya with 50 respondents from each
village to assess the training needs of farmers
in Agriculture and Animal Husbandry. Train-
ing needs were prioritised by using average
mean score method. In agriculture, nursery
preparation in paddy, tomato and chilli, post
harvest management in ginger. integrated
nuttient management in paddy and maize and
integrated pest management, whereas in ani-
mal husbandry, breeding feeding and health
care of piglets were ranked major training
needs of the farmers.

Inter-personal communication in
technology transfer

(P.P. Pal, N. Prakash, 8. Bihari, P
Sundarambal & Rajesh Kumar)

The study was conducted in one adopted
village and two of its neighbouring non-
adopted village in Meghalaya where different
technologies like paddy varietics (DR-92 &
RCPL-1-1), tomato varieties (Vaishali &
Rupali), chilli wvariety (California waonder)
crossbred pigs, fish spp. (catla, rohu; mrigal,
silver carp, grass carp and common carp) were
introduced to 50 farmers in adopled village.
After 2 vears, study was conducted in two
neighbouring noen-adopted villages (23
respondents from each village) and it was
found that most of the technologics introduced
in adopted village were being practised by the
majority (53.5%) of the farmers of the non-
adopted villages.



TRANSFER OF TECHNOLOGY

MEGHALAYA
(N, Prakash, R. Kumar, P.P. Pal, B, Bilari, P.K. Sharma and G. Upamanyva)
Training
The following training programmes were organised for the farmers of NEH region :
Name of training programmes Date Ma. of participanits
Rice Production Technology (6. 09,99 10,09 99 9
Mushroom Cultivation 015.08.99-07,08.59 14
Pig Production Technolagy 16.04.99-18.04.99 22
Rabbil Produstion Technology 19,06.99-21 06,50 18
Knitting 15.12.99.17.12.99 a0
Paultry 16,0799 18.07 99 4|
Verification trial

VT on paddy, maize, vegetables were
conducted to assess the production potential
of developed varieties in different adopted
villages of Meghalaya,

Crop Yield  Village Mo of
variety {q'ha) farm family
Paddy (Massori) 33,25 Mawbri 15
Maize 3050 Umrod 14
(Vijaya compasite)
Yegetablie
Tomate (Rupali) TLIF Mawlasnai n
Capsicum T5.23  Mawlasnai 15
Visit

Altogether 400 farmers and 210 from dif-
ferent states of NEH region visited the research

Trainers' Training Centre (TTC)

farms of the Institute to witness the technol-
ogy development process during the year,

Field Day

Six field days were organised on paddy,
maize, tomato, capsicum, fishery and piggery
in different adopted villages where 254 farms
were involved,

Kisan Mela

The Kisan Mela was organised {17th
August 1999) at the Institute where more than
300 farmers took part. This was organised to
help the farmers in getling first hand informa-
tion about the latest development in agricul-
ture and allied sectors,

The following training programmes were organised by TTC during 1999-2000.

Mare of trainings

Insegrated Fish Farming

Rice Production Technalogy
Rodent Control

Soil Conservation Measures in Hill Agriculture
Cilrus Cultivation

Vegetative Propagation und
(Grafling of Herticultural Crops

[hate Mo, of participants
21.07.99- 2407 99 5 (M)
(1.09.99.10.09 99 9(IM - 2F)
26.10.59- 3010, I CISM+ 1F)
02 11.9% 06,11.99 5(M)

05, 12.99- 10,12,99 19 {15M +dF)
26,2.2000- 232000 24{M)
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KVK, ARUNACHAL PRADESH

Transfer of technology

(Vishwakam, T.K. Bag, B. Saloi & J.K.
Pandey)

The following training courses conducted
for farmers/farm women/school drop outs/
school children and rural youths.

Disciplinefsubject Mo, of courses Participants
Male Female  Total
Crap production 12 56 il 14
Harticuliure 22 136 16 212
Animal Science | -— 7 7
Home Scionce 17 -— 203 205
Tuotal iz o2 ELH] 540
For Inservice
[S.5.B. Jawans) 1 a9 — Q
Taral 53 201 348 549
MIZORAM

Front line demonstration on maize
(Kamta Prasad)

Front line demonstration (0.4ha/demon-
stration) was conducted on maize at 25 differ-
ent locations of Kolasib and adjoining villages
with an objective to assess the production
constraints of maize cultivation under Partici-
patory Rural Approach. The inputs included
seeds of 10 kg, The average vield of 911.6 kg/
acre was recorded under FLD, which were
around 24 per cent higher than the state aver-
age yvield (741.6 kg/acre),

ANNUAL REporT 1999-2000

Agricultural exhibition cum farmers’ fair

Agricultural exhibition cum farmers fair
was organised jointly by the [CAR Mizoram
Centre, Kolasib, State Department of Agricul-
ture and Minor Trrigation and All Mizo Farm-
ers Union on 1st - Znd March 2000, About
one thousand farmers from Kolasib and nearby
villages participated in the exhibition. The
Hon’ble Chief Minister of Mizoram, Pu
Zoramthanga, Hon'ble Minister of Environ-
ment and Forestry, Pu Rualehhina, Director,
Department of Agriculture and Minor Irriga-
tion, Govt, of Mizoram and other officials of
the state government were present on this oc-
casion,

KVK, NAGALAND

(R.C. Verma, V. Kenny Naleo, H.D. Singh,
W.R. Singh, AK. Kahn, Anamika, 5.K.
Meitet & P. Venlkateswariu)

The KVE of the centre conducted 60
training programmes covering 1362 farmers
(521 male and 771 female), farm women,
rural wouth, school dropouts and extension
functionaries in the disciplines of Agronomy,
Horticulture, Animal Science, Home Science,
Mushroom.

Front line demonstration
(R.C. Verma, A X. Kahn, HD. Singh,
Anamika Sharina & P, Fenkateswariu)

FLD programme on oilseeds and pulses
were carried out in 4 villages covering 131
beneficiaries in 47 ha area. The details of the
crops, varieties, area etc are given below,

Crop Yariety Farmer Aren Ay, yield g/ha Leeal Yield (%)
(Mos.) {ha) demenstration increase

Crroundnut JL-24 19 a4 18.0 100 80%
Soybean Pl-16 16 50 15.0 1o 36
Sesamum Local 1 10 6.5 5.0 1.8
Arthur UPAS - 120 10 50 o0 MA MA
Cireen gram Pusa baisaki 10 50 8.0 M NA
Mustaed M-27 50 200 .8 6.0 23407
Linseed Meelam 16 4.0 fih 3.0 1666
Total 131 47
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FLD on maize

(Naresh Babu, P. Venketaswarly, AKX Khan
& R.C Ferma)

FLD programme on maize (var. Vijay
composite) was carried out and 30 farmers
were covered within an area of 12 ha, 0.4 ha/
farmer.

T.V. Show

One show was telecasted by DD-1, New
Delhi on 25th Dec '99, regarding activities of
the center.

Radio Talk

Fifteen talks were broadcasted by All
India Radio, Kohima, Nagaland.

Demonstration

Fruit orchards of different fiuits were
established. Vegetable crops (summer and
winter), livestock unit, poultry unit {100 birds
RIR} and rabbit unit were grown and reared.
Fish farming unit {both exotic and indigenous)
fingerlings were kept besides mushroom dem-
onstration unit. Package of practices was
demonstrated to the trainees on crops and
animals.

KVK, TRIPURA

Training
Diszipline ONAOFF o, of Duration STiSC Male Femaie Textal

Campus COlTEES trainge trainees

Agril Engg, ON 4 I day 35 30 g 38
Agril Extension OFF [ 1-2 dawi(3) 3z 02 15 107
Agranomy N 2 1 day 14 L% - 1%
Total 12 g1 141 23 164

Front line demonstration

Front line demonstration of rabi-pulses
Wwas implemented in the village - South
Chandrapur, North Chandrapur, Indiranagar
and Murapura with the help of State Dept. of
Agril. - Udaipur and Vivekananda Farmers

Extension activities

Club - Chandrapur. Field pea {Rachana) was
demonstrated in 13 ha area invalving 150
farmers. The average yield of the variety was
7.9 g/ha which was 46% higher than the local
variety,

Activities Mo, of Mo, of Male Femals ST/SC
Programme  participants

Farmers day 2 T0 63 T 24

Field day 2 74 (4 3 29
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Farm production

AnnuaL Report 1999-2000

Enterprise Mo, of Animal! Quantliy of Recelved
Treesiarea produce Rupees
Foatry 15 nos. Kids - & nos. R, 2000
Daiey 1+3 nps; Milk - 451,58 lie. Rs, 3612~
Figgery 244 nos. Piglet « |3 nos, s, 78O0
Drchard Mango - 150 nos. hlangs - B3 kg R, K196/~
Scion - 724 nos. Rs. 724/
Mango grafts - |4 nosEs. 3500
Ginava - 15-n0s, Cruavi - 344 nos, Fes. B/~
Sapota - 20 nos. Sapota - 200 nos, [R5 FO0-
Lemaon = 16 nos. Lemon = 43 nos, s, 21/-
Vegerables Mixed 236 kg Rs. 6804-
Fodder Tapioca ( 1500 5q.m)1 200 kg (approx.} 5. Feed to
KVK animals
Hybrid Mapier (200 sq.mt. 2000 kg (appros.} {do)
Dinneth (1000 sg.me} 1800 kg (approx.} (de)
Extension literature prepared
Title Author Mo, of copies
Routine maintenance of Diesel engine, T.A: Khan S0
water pump 5ot
Improved packape of practices G.F. Kar 400
of Segamium cultivarion
How 1o conserve soil and water GP. Kar k1114
Suhabul « 4 Fodder crop G.P. Rar 400
Improved method of filed pea cultivation G.P Kar 500
Cultivation of Tapioca as Fodder G, Kar 400




TECHNOLOGY ASSESSED AND TRANSFERRED

Institute village linkage programme
{IVLP)

Different scientific interventions were tried
to assess their potentiality in the existing
micro-farming situation of the farmers. The
results of some of the interventions showed
positive trend with regard to yield potentiality
and growth performance. Some of the results
obtained so far are fumnished below:

Use of composite maize for higher yield

The verification trial of compesite maize
(Vijay composite) showed pood yield poten-
tiality which yield 65% more (39.8 g'ha) than
the local variety MLW (24.0 g/ha) in an area
of 500 sq. m.

Fertiliser trial in maize

The results of this trial indicated that
application of fertiliser yielded more (47.0 g/
ha) than without application of fertilisers
(398 g/ha) in maize variety Vijava composite.

Hybrid tomato cultivation for higher
yield

The results of the verification trial on
the cultivation of Indo-American hybrid
(Rupali} revealed that the performance of
hybrid was far better than the local variery
with 57% higher yield.

Fertiliser trial on yield of tomato

The application of balanced fertiliser
with organic manure showed higher vield
potential of the Indo-American hybrid variety,
Yield of hybrid tomate with the application
of balanced fertiliser NPK (@ 80:60:60 /ha

was 73.2 g/ha as against 66.25 g/ha of without
fertiliser application.

Improvement in body weight of the
crossbred pigs

The cross-bred pig (87.5% Hampshire
inheritance) indicated better growth perfor-
mance over the local in existing rearing
condition as shown below:

Parameters Improved Local
Mo, of animals il i
Average initial body weight
al 2 months age 1015 kg &35 ke
Average body weight at
4 months of age 19.75 kg 8240 kg

The effect of balanced feed on the body
weight of improved breed 1s as under:

Parameters Balanced Without
balanced

Mo, of animals 10 4]

Avernge initial body DE5 kg 815 ke

weight at 2 months age

Average body weight 20,50 kg 975 kg

at 4 menihs of age

Training

During the period altogether six training
programmes were conducted in Mawlasnai,
Mawbri, Undem  Arka,
Umdobyrthih and Mawlasnai for proper nurs-
ery bed preparation of tomato, capsicum and
other vegetables. A total of sixty-three benefi-
ciaries attended these programmes. Moreover,
field days were also organised on tomato and
maize in Mawtneng and Mawbri village where
more than 250 farmers took part.

Mawtneng,



FARMING SYSTEM RESEARCH

(VD Ferma (Profect Leader), K.K. Satapathy (Caardima‘z’n!g Leader), 5.C. Giri, JM.S,
Tomar, KN, dgrawal, J.L. Singh, KK Dutta, KA. Pathat, 8K, Das, Margarette, 5. Basanta
Singh, DK, Sonowal, I Sakumiala, B.P.S. Yadav)

Dairy based farming system (FSW )

The watershed with the area of 0,94 ha
and average slope of 32% was utilised for
cultivation of broom and guinea grass on
bunds and annual fodder on terraced land.
Two milch cow were maintained on the
biomass (270.2 q) produced from the water-
shed, with additional supplement of concen-
trated feed (27.13 q) and paddy straw (2435
q). These cows produced 1390 litre of milk
and 9.9 t of manure in nine months, The heard
was found free from the Brucella abortus.
However, an acule case of mastitis was no-
ticed and treated with antibiotics. The fodder
plantation in the system resulted in no annual
water yield and the soil erosion was effec-
tively checked,

Mixed block forest (FSW )

Multipurpose tree viz Alder (dlnus
nepalansis), Acacia (Acacia auriculiformisi,
Exbucklandia (Symingionia populaneq) and
Teeta chap (Michelia oblonga) performed
better in Loth year after plantation. The maxi-
mum average collar diameter (cd) and diam-
eter al breast height (dbh) were recorded by
Exbueklandia (21.08 cm, 17.39 cm), followed
by Acacia auricufiformis (1524 cm, 12.01
cm) and reverse for maximum height, {Table
23). Jassids (unidentified) were found to be
very severe on alder plants with population
of 70-80 adults and nymphs/leaf. The surface
flow was recorded as 35.06 mm while base
flows remain very low viz. 6.25 mm from the
watershed,

Table 23. Growth Performance of Multipurpose Tree Specics (MPTS) in Mixed Forest

Species DBH (em) €0 (em) Height (m)
Range Mean Range Mean Range Mean
Spmingionta populansa 12.4-25.6 IT4 14.8-20.0 21.0 19.2-14.2 13.5
Aintus seplansis 4.4-14.5 9.5 T.5-19.3 12.8 1068 54
Acacio auricnliformiy 42215 12.0 4,8-27.2 15:2 4.7-25.8 5.8
Michella oblanga 15172 o R 5,820 14.0 B2-14.0 1155

Silvi-pastoral system for goat
production (FSW )

The system designed at an average slope
of 32% was used to grow annual fodder and
grasses, The output of the system was fed two
goats for production of meat as scurce of
income for small and marginal farmers, During
the period fodder grass, Congo signal was
grown, The average production of fodder was

382 g/ha in five cuttings. Tn this period, six
kidding oceurred in which 50% were twins
and 30% were single kidding. Fourteen adults
of geats were fed Congo signal prass twice
daily (67% DM) with concentrated feed (33%
DM) once. After 10 weeks the average daily
weight gain and average daily DM intake was
found to be 2746 giday and 736 giday
respectively, DM intake per 100 live weight
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was found to be 4.66 kg The performance
of goats with guinea grass (Panicum maxi-
mum) was evaluated by diving fourteen goats
in two groups (GR-1, GR2), GR-1 was given
only guinea grass twice daily while GR-2 was
given grass (67% DM) with concentrated feed
(34% DM). The initial average live weight of
GR-1 and GR-2 were 13.65 kgand 13.17 kg,
respectively. After 12 weeks with average
daily DM intake of 625 g/day and 691 piday
of corresponding groups, the average daily
weight gain was found 27.21 g/day and 31.29
giday in GR-1 and GR-2, respectively. This
indicated that performance of goat was better
when grass is supplied with concentrated feed
tather than grass alone, The surface flow from
the micro-watershed was recorded as 26.03
mm while there was no baseflow,

Agro pastoral system (FSW J

The system constituted with crops on
lerraces and fodder on risers. In order to
ensure subsidiary source of income, one cow
and its followers were maintained on the
biomass produced from the system. However,
concentrate feed (140 1) was supplemented
from out side. One case of dystocia with
expulsion of dead foetus was reported this
year in the cow. The bactericlogical
examination of uterine and vaginal discharge
did not show any phetogenic organism, which
may have lead to foetal death. Maize (var.
RCM 1-3) performed well on upper terraces
with an yield of 35.11 g/ha popcorn var. RCM
1-2 yielded (15.16 g/ha), groundnut (14.96 q
podiha), ginger (65.74 g/ha), and ragi (27.02
gha) were grown in rainy season while
mustard (3.5 g/ha), rajmash (9.97 g/ha) were
cultivated in winter season, The soybean and
mustard crops suffered due to late sowing i.e.
inst week of Tune and last week of MNovember,
respectively. The groundnut was infested with
leaf falder Macoleia valgalis (31.1/100 plants)

3

and grasshopper (33.3/100 plants). In case of
ginger stem weevil (Prodiactes haenaticus)
infestation of 36.7% and stem borer’s
infestation of 21.1% reduced the vield,
Although ragi was free from any major insect-
pest, popcorn suffered maximum damaged
due to cob borer causing 68.7% infestation at
maturity and 94% at harvest. The energy and
material flow pattern of the system was
assessed for both rainy and winter season, The
maximum oulput — input energy ratio was
recorded for groundnut (3.11), followed by
ragi (2.36), popcorn (2.09), ginger (1.61),
maize (1.82) and rajmash (1.74), respectively.
Mustard crop suffered due to late sowing
resulted in output - input ratio of merely 0,74,
Among the various resources utilised for crop
production, highest energy was consumed
from chemical ferlilisers, followed by seed,
human labour, diesel etc. The total ENergy
requirement for crop production of the system
was estimated as 6264 MJ while the oulput
encrgy from grain and chaff were estimated
as 10222 and 6375 MJ, respectively.

Broom grass and guinea grass were planted
on risers in upper and lower half of watershed.
Guinea grass in lower terraces produced 59.8
g/ha‘eutting, while its production reduced to
half in upper terraces. The average fodder
production was 382,459 q/ha with dry matter
content of 19%. The milk yield of the system
was 2015.2 lit with average yield of 8.2 liv/
day/cow,

Agri-horti-silvi-pastoral system (FSW,)
The watershed area having average slope
of 41.77% is divided in three distinct zones
of field crop (lower portion) horticulture
(middle portion) and pastoral compenent (u pper
zones). Maize (2580 g/ha) groundnut and
ginger were grown in rainy season while
mustard (2.68 g/ha) and radish were grown
in winter season on residual moisture. The
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growth performance of orange and lemon was
better this year. The guinea grass grown on
terrace risers of agriculture portion produced
2699 kg fodder with average yield of 441.549
qha.

Silvi-horticulture system (FSW,)

This system contains horticulture as main
crop and multipurpose tree species as a sub-
gidiary source of income. Alder at the upper
reaches and guava and Assam lemon at mid
hill of the system showed better performance
this year. The total number of 1200 fruits/
plants of Assam lemon and 5 fruits/plant of
guava was harvested. The foot hills of the
watershed was utilized to grow seasonal
\'egetablés {beans, radish and turnip etc). The
soil loss from the watershed was trace while
total water flow and surface flow were 19.82
and 16.19 mm, respectively. The damage due
to leaf minor in Assam lemon up to 72% and
in Khasi mandarin up to 86% was reported,
The black aphid population of 304.5 and 62.5
aphids/twig was recorded in Assam lemon and
khasi mandarin, respectively. The cowpea was
arown in lower terraces in first week of July
and infestation of flea beetle caused severe
damage to the crop. The spraying of
mongerotophos 1 ml/L was found effective to
control the pest.

Annuar RerorT 1999-2000

Natural regenerated forest (FSW_)

The Pinus kesiva and Schima wallichii
were the dominant forest species, regenerated
after sixteen year of protection from biotic
interference. The forest fire however, dam-
aged one or two years aged saplings out of
389 tree/ha in the watershed distributed in 10-
190 cm basal diameter class, 95% are ping
trees. In addition of the trees some commeon
weeds like Arundinelle bengalensis, Eulalia
Sfatgiata, Eupatorivm odorium and Ageratum
haustonianum are growing well, So runoflf
was found only 3.37 mm from watershed
{Table 24).

Timber forest

Teeta champa (Michelia champaca) on
sloppy land was found good for this micro-
watershed having average slope of 41%.
However, there was marked growth pattern of
the iree across slope. The average height and
diameter at bottom end of watershed was
0.89m and 7.7 em, respectively and was
414 m and 4.57 cm at top. The trees are
mostly affected by bugs (Penatonidae,
hemipiera) during last week of July to early
September. Maximum probability of inci-
dence was recorded in the last week of July
to first week of September. The maximum
populatin of this sucking pest was in month

Table 24. Annual water yield, base flow, surface flow, peak Mow, soil Toss ete. from experimental

watersheds of FSEP (1999)
[ Experimental watersheds
Parameters F5-W, F5-W,  F8-W, F5-W, F8-W, FS5W, F5W, FS-W, AEW,

Surface flow (mm) (100 3506 12m 28,03 .57 1619 337 .00 0.1

Brase flow (mm) (.00 6.25 5.63 .04 0.00 b2 .03 .00 30,13

Total Mo (ma} .00 41.31 1764 26.03 3.9 19,82 337 0 10414
Peak flow (mmhr) —_— 1.149 (1246 1.243 0.832 0419 (365 — 7781

Soil loss (T'ha) — — —_ —_ —_ — — -~ -
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of August (41 & adults, 4900 nymphs and 8§10
£ges on 5 twigs/plants). The peak period of
mating and egg laying was in 2nd and 3rd
week of August and infestation slowly decline

and disappeared after October. The surface
flow, peak flow base flow and soil loss was

nil in the watershed due to good forest litter.

Studies on alternative method of bench

terracing

Since 1993, to ensure an effective and
low cost technology of bench terracing the
experiment is under way to study the various
aspects of bench terracing using contour bunds
and vegetative barriers as means, Four micro
watersheds  (Blocks) viz.; Bench terraced
(Block A), contour bunded with Erythring
plantation (Block B), contour bunded with
broom grass (Block C) and contour bunded
with vegetation barrier (Block ) were devel-
aped. Citrus and pineapple in Block B, peach
and orange in Block C and guava and orange
in Block D were transplanted,

Maize was grown on terraces with congo
signal grass on riser in lower portion of Block,
while the same crop suffered in upper portion
due to broom grass on risers. During winter
season mustard crop grown on residual mois-
ture yielded 3.82 q/ha in upper terraces and
%22 q/ha in tower terraces, Maize grown in
Block C as inter crop of peach and orange
plantation could not perform well due to late
sowing and insect pest damage. The popula-
tion of Chaetocnema beetle and Myvllocerus
tecorded up to 53 beetles/100 plants and 44.4
weevils 100 plants, respectively. Similarly
maize grown in Block D as enter crop of
orange and guava plantation also suffered
fiom these insects pests due to late suwing.
The surface flow and base flow of the wa-
ttrshed was highest i.e. 50.01 and 56.13 mm,

respectively.

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
have been studied and presented in Table 25,
Maximum of 106.14 mm flow was recorded
form AE-W1, followed by 41,31, 26,03, 19.82,
17.64, 337 and 3.19 mm from F5-W2, Fs-
W4, F8-Wa, FS-W7 and F8-W, respectively,
aganst the annual rainfall of 23102 mm
during the year, No flow was recorded from
the watershed No. FS-W1 and FS-Wg during
the year 1999

Aquaculture

Three micro watersheds namely Farming
System Research Pond, Agriculture Engineer-
ing pond and Horticulture pond which were
quite scasonal were selected to find out the
fish production potential. Pond preparation
was done at the onset of monsoon, Lining of
plastic sheets was done in FSRP pond to
control seepage of water, Five species of figh
i.e. Catla, Rohu, Mrigal, Grass Carp and
Silver carp were introduced to the three micro
watersheds at the rate of 6000 fingerlings/ha,
Liming, application of cowdung, urea, super
phosphate and MOP were being done at the
rate of 3000, 180, 540 and 90 kg/halyr,
respectively. The cowdung used for manuring
was collected from the cows of FSRP, Monthly
analysis of water sample and fish sample for
length and weight were done from each of the
micre watersheds. So also water level and
temperature were recorded to find our the
conducive environment for fish production, In
January, fishes from FSRP pond and Horti-
culture pond were shifted to ICAR fish farm
as the water level in these two ponds de-
creased drastically. Appreciahle growth of
fishes were observed in Agriculture Engineer-
ing pond in comparison to other two ponds
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Table 25, Monthly water vield from different experimental watersheds of ESRP (1999)

Total water yicld from experimental watersheds
Months Rainfall*] F&-W Fs-W, FS-W, F8-W, FS-W, F5-W, Fa-W, FS-W, AE-W,
| ()

Jan 53 0.0 .00 000 0,00 .00 .00 000 (100 0.00
Feb iR 0.00 000 .00 0,00 nog 000 000 00 0.00
war A 0.04 0.00 i 0.00 .00 0.00 0.00 000 0.0
Apr 248 {1,000k 0.00 .00 G0 0.00 0,00 0.0 000 000
Melay 31776 0,00 0.03 {180 0.00 (h00 0.1 (k.0 o0 0.00
Jun 3080 0.0 0.34 217 2.59 i 0.45 (.82 000 004
Jul 6702 0.00 17.86 445 13.55 247 411 255 000 801
Aug 349.3 0,00 2,60 1.03 0.00 072 373 0,00 noo 108
Sep 236.9 0.00 18.25 6,49 Q.89 [0 TR %3 0,00 000 488
et 2783 .00 136 1.68 0.0 000 477 Q.00 Q00 206
Mo 44,7 oo 78 1.02 .00 L (.00 0.00 00 00D
Dec 7.5 000 ] (L] 000 non 000 000 og 0,00
l'otal 23102 0.00 41.31 17.64 26403 3% 19B2 337 0.00 106,14
Mlax 670,2 0,00 18.25 B4 13.55 247 B.65 2.55 000 95.Mm
hean 1925 00 344 147 T 0.27 l.o% .25 000 BES

*| Rainfall corrected for Hydrologieal analysis.

due to the presence of aquatic weeds and less
CO, production.

Agri film lining of FSRP pond

FSRP pond has been further deepened to
increase the water storage depth up to 4.00
m and the pond bed lined with Agri film to
study the storage pattern of the pond under
the lined conditions. The area and storage
rating tables of the pond have been re-
prepared as per the new shape and capacity
of the pond. The total storage capacity of the
pond after its reconstruction/deepening/lining
has gone up o 6238 m' for the maximum
storage depth of 4.00 m of the pond. The cost
of per cum of water storage with agri-film
lining has bheen worked out to be Rs. 44.28%

Economic evaluation

Economic evaluation of three important
watershed based farming systems, viz, W1,
W4 and W, was done for the financial year

1999-2000 using farm budgeting technique.
The value of inputs and outputs were evalu-
ated using farm price supplied by farm manager
office, TCAR Complex for NEH Region,
Umiam, The study of input use pattern showed
that labour censtituted the highest in the total
cost in W, (67.48%) and W, (56.62%), whereas
material cost shared 67.48% of the total cost
in Wl. It reveals that W3 and W4 are
economically viable for resource poor farmers
and W1 for economically sound farmers, The
analysis of return structure depicted that in-
come from livestock was dominant in all the
three watcrsheds. Thus, out of gross income
of these watersheds 95% in W1, 63.40% in
W4 and 45% in W3 were derived from
livestock alone.

The input-output analysis showed that the
input cost was the hiphest for W, followed
by W, and W, (Table 25) per hectare profit
was highest for W, followed by W, Simi-
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farly, W4 gave the highest per rupee retum
of Rs. 1.27, followed by W5 ie: Rs. 1.16.
Surprisingly, there is a loss of Rs. 451.41 in
the case of W1 giving an input-output ratio
of 0.99. The reason is due to low yield of
milk in WS resulting from prolonged dry
period of the cows. The addition of livestock

component in W4 declined the input-output
ratio from 1.33 1o 1.27. However, thete was
an increase in profit from Rs. 6600.98 to Rs,
10902.44. Tt clearly shows that the addition
of livestock component thus, improved the
income of the farmers besides generating
regular employment,

Table 26. Input -:iutput values for different watersheds of farming system research (1999-2600)

Warershed Input Chatput Profitloss Inpue-Outpet ratio
FSW-1 EEGER | 3815270 454,41 0.9
FSW-4 M121.46 2672244 i, 98 133
{Without livestock)

FEW -4 4108171 5198415 10902.44 1,27
F5W.s 1760573 2034050 273477 1.16

F3W-1 = Dairy based farming, FSW-d = Agro-pastoral system; FSW-5 = Agris-horti-gilvi-pastoral system

AGROFORESTRY

Collection and evaluation of
multipurpose trees (MPT) suitable for
agroforestry systems in Meghalaya

(R. Singh, JM.S. Tomar & L. K. Misra)

To identify the indigenous and exotic
species of MPT for agroforestry, nine multi-
purpose trees viz, Alus nepalensis, Parkia
raxburghtl, Prunus cerasoides, Michelia
oblonga, Gmeling arborea, Cryptomeria
Japonica. Cupressus torulosa, Pinus kesiva
and Paraserianthesis falcataria were planted in
an arboretum. The performance of the MPTS
was excellent with survival percent of 70 to
9 except P. falcataria. The P, faleataria trees
were completely eliminated by an unidentified
insect (trunk borer) despite its excellent per-
formance (Ht. 13 84-m. dbh 20 o) up to &th
year, The height, diameter and timbre volume
production varied significantly among the

species. Parkia roxburghil attained maximum
height and dbh (26 m, 354 em), followed by
Michefia (18 m, 31.8 cm), Gmeling (17.75 m,
25.6.cm), Cherry (16.5 m, 24.1 em) and Alder
(17 m, 23.6 cm). The MAI range between
195 to 2.2 m for height and 1.7 to 2.95 ¢m
for dbh. The MAI was higher than CAI for
both height and dbh.

Development of suitable management
practices for agroforestry systems

(R. Singh, LK. Misra & JM.S. Tomar)
Horti-agri system
Guava based AFS

The yield of large cardamom (dmmoum
subulatum) was 375 kg/ha under guava plan-
tation and fruil quality and vield of guava was
very poor as infected by diseases and insect
pests.
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Citrus based AFS

Although mandarin fruit vield was lower
than that of last year, inter crop performed
very well. Turmerie (cv. RCT-1) and Colocasia
(ev. eghalava local) were inter-cropped in
hoth wider (5m x 5m) and closer (2.5 x 3m}
spacing of mandarin plants. In the closer
spacing, mandarin fruit quality was inferior as
compared to wider spacing beside lesser
number of fruit'tree but inter-crop performed
better in closer spacing. Though total fruit
yield'ha was more in closer spacing due to
more number of plants and very much af-
fected by inscct-pests and diseascs.

Assam lemon with chilli

Local chillies were inter-cropped with
Assam lemon, which were planted 5m x 3m
spacing on terraces on a slope. All lemon
plants were pollard/coppiced last year and
yielded 10 kg fruits/plant and inter-cropped
chillies 16 t/ha.

Horti-agri-pastoral system

One line each of three fodder grasses viz:
Broom, Congo and Guinea were transplanted
on contour Sm apart in the inter-spacing of
mandarin orchard. Turmeric (RCT-1) was
planted as inter-crop, The yield of turmeric
{15 tha) was lower in comparison to other
shadefpartial shade area. Mandarin recorded
an average height and spread of 2.3 m and
0.9 m, respectively after two vears of plan-
tation. The total green biomass yield of broom
grass was 64 tha including flower. The yield
of Congo and Guinea were 23 and 30 tha,
respectively.

In another block four varieties of upland
rice viz. RCPL-1-27, RCPL-1-29, RCPL-1-24
ad RCPL-1-25 was sown in the month of June
with Kinnow mandarin and guava planted 5

AnNuaL Report 19992000

m apart on sloppy land. The average height!
canopy spread of guava and kinmow were
3.2m/5m and 2.5mf1.5m, respectively. Maxi-
mum vield was recorded by RCPL-1-25 (6.2
‘ha), followed by RCPL-1-24 (5.6 t'ha), RCPL-
1-29 (5.5 t'ha) and lowest (4.5 t'ha) was with
RCPL-1-27. Guava yield was only 15 kgitree
after three years of plantation,

Silvi-agri-pastoral system

Fodder grasses (Conge and Guinea) were
planted under silver oak (Symingtonia
populnea). After five years, silver oak attained
an average height of 6.5 m and dbh 6.4 ¢m.
The vield of fodder grasses Congo and Guinea
were 25 and 30 tha, respectively.

Alder (Alnus nepalensis) based
agroforestry system

Under this system one row each of tur-
merie {ev. RCT-1) and colocasia (ev,
Meghalaya local) were sown on terraces along
with standing crops of Tea on riser and black
pepper under the shade of alder tree, Twelve
vears of observation revealed that alder tree
has positive effects on the production of tea,
From the month of April to October 6000 kg!
ha of green buds could be harvested from the
system besides turmeric (18 t/ha), colocasia
{17.4 tha) and fuel wood (pruned material 8
ttha). The yield of black pepper (200-g dried/
planty was very poor due te frosting in winter.
The Alder recorded an average height, diam-
eter and spread of 22 m, 26.2 ¢m and 7.5 m,
respectively after twelve years,

In another block colocasia (cv. Meghalaya
local) was sown with alder tree. Though
colocasia crop was heavily infested by fungal
disease (Phytophthora colpcasae), it yielded
18.4 t'ha due to timely control.
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Evaluation of sericulture based
agroforestry system on sloppy land

(R. Singh, LK. Misra & JMS. T amar)

Muiberry based AFS

Two sericulture based AFS viz, Sericul-
ture with (i) fruit trees and fodder grasses (ii)
field crops were further evaluated. The per-
formance of guava plants was very poor due
t0 heavy infestation of disease and insect-
pests. The vield of turmeric vield was 7.5
tha, mulberry leaf yield (16.66 tha) was
good. 130 em x 60 em spacing of mulberry
plants was found profitable as it balances the
return from the unit provided a sequence of
leaf harvesting and CTOp growing,

Som (Machilus bombycina) based AFS

Under this system agricultural crops tur-
meric {cv. RCT-1) and ginger {cv. Nadia)
were planted on terraces with standing crop
of broom grass on risers with Som plants
planted in a spacing of 6m x 4m, After five
years Som plants attained an average height,
diameter and spread of 6,75m, 10.3cm and
305m, respectively, Broom grass was har-
vested twice as fodder before allowing for
flowering. A total vield of 62 t'ha including
2-t/ha flower was obtained from broom grass
and yield of turmeric (22.] tha) and ginger
(173 tha) were recorded,

Apiculture in relation to AFS

Two species of honevbee fdpis cereng
indica and Apis mellifera) were introduced in

35

AF farm to study pollination effect and honey
production. The Indian honeybee species fApis
cerend indica) has survived well and colony
developed fast but the Ialian bee {Apis
mellifera) did not performed well due to
natural stresses. Three years of observation
revealed that 2-4 kg of honey could be
harvested from one Indian hee colony,

Improvement of suitable tree species
through selection

{R. Singh, JMS. Tomar & LK. Misra)

12 genotypes of Almus nepalensis with
desirable characters for agroforestry system
like fast growing, smooth bark, straight bole
height, compact canopy and good girth were
identified and seeds were sown in nursery for
further studies.

Collection and evaluation of poplar
(Populus deitoides) tor agroforestry
system in NEH region

(LMS Tomar, R. Stngh & LK. Misrg)

Fortythree clones of poplar were col-
lected from FRI Deharadun . under
multilocational trial of promising clones of
Populus deltoides (AICRP on Poplar im-
provement). The collected cuttings were
planted in nursery and mulehed with polythene
sheet and dry grasses. Preliminary observation
revealed that sprouting was better in polythene
mulching (41%) than grass mulching (27.83%)
and contrel (25%) after 60 days in nursery.
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Name Disignation & address Date
Dr. BN, Prasad ADG (Soil), ICAR, New Delhi 20,590
Dr. MM, Pandey Prajet Coordinator (FIM), CIAE, Bhopal 2839%-1.4.99
Padma Bhusan D.G. ICAR, New Delhi Q.11.99
Dr. B.8. Paroda
Sh, Hukum Deo Hon'ble Union Minister of State for 203 1999
Marayan Yadav Agriculture Govt, of India
Prof. VL. Chopra Ex-DG, ICAR, New Delhi 9.12.1999
Dr. K.L. Chadaha Ex- DDG (Hort.), ICAR, MNew Delhi 9.12.1999
Dr, Kirti Singh Ex-Chairman, ASRE, New Delhi 9121990
Dr. 1.5. Samra Directer, CSWRI, Dehra Dun 8121999
Dr, G.B, Singh DG (NRM) ICAR, New Delhi 12,2000
Sh. KN, Singh Member of Parliament 9.12.1999
Smt. Singh Member of Parliament 9.12.1999
Sh. B.B. Lyngdoh Hon'ble Chief Minister of Meghalaya 7.6.1599
sh. B.S. Mawlong Hon'ble Speaker of Meghalava 21.8.1999

Legislative Assembly
&h. M. Suchiang Haon’hle Agriculture Minister, 21.8.1999

Govl, of Meghalaya
Brigedier H.S, Sirohi Commanding Officer, 24 Mtn. Brigade 21.8.1955




OTHER VISITORS

Visitors Date

27 Trainees,SIRD, Meghalava 5.4,.99
35 Farmers of Haflong . N.C. Hills, Assam 0.4, 99
17 Wisitors from Assam 15.5. 9%
Visitors from Tura Sangsanggiri Deptt. of Agriculture, Govtof Meghalaya 6. 7.99
Visitors from Soil Censervation Deptt. Bymihal, Meghalaya 0. 7. 99
35 Progressive farmers from different villages of Meghalaya 11.8.99
Yurak Mandal People, Mairang, Meghalaya 5.11.99
Trainees of Rural Resource and Training Center, Umran, Meghalaya 19.11. 99
Army Staff, 25th Mt Brigrade, Umroi Cantt. 2711, 99
0 Officers of the Depit.af Agriculture, Govt of Meghalaya 6. 7. 99
% Officers of the Soil Conservation Deptt., Govl of Megahalaya 3. 7. 99
KGO { Bosco Reach Out, Mawkyndeng Region, Jaintia Hills 7.1.2000

MNIRD Trainees 27.1.2000

NCC Cadets, Imphal 10.2.2000
State Officials, Deptt. of Agrieulture, Govi, of Nagaland 16.2.2000
Farmers from Cherrapunji, Meghalaya 1.3.2000
S5B, Manipur, Tmphal 4.3.2000
Farmers of Khasi National Academy, Nongstoin 13.3.2000
Students from Shillong Engineering and X 2232000
Management College, Shillong :

Self help Group of Baseo Reach Out, Nongstoin 29.3.2000




Arunachal Pradesh Centre

EXECUTIVE SUMMARY

Among the ten wetland rice wvarieties
tested, RCPL 1-4 gave the highest vield
followed by RCPL 1-87-4. Out of 15 tested
cultivars/lines under upland condition, IET
15046 yielded the highest grain vield and all
were resistant to blast excepting IET
13783 False smut disease of rice was surveyed
in different locations of West Siang district.

© The application of 30 t'ha pig manure and
60 kg N/ha gave the optimum yield of maize
and residual crop of mustard at 45 vha pig
manure and same dose of nitrogen, March 20
was found optimum date of sowing for maize
variety RCM 1-1.The highest severity of rust
was found at 90 kg Neha with 30 © /ha pig
manure and was least without fertilizer and
manure. Early sown maize showed less rust
and higher leafl blight severity. RCM 1-3 and
Ganga-2 gave higher prain yield out of 6
varieties lested.

Web blight caused by Rhizoctonia solani
(=5%), occurred in varieties of soybean PK
416, PK 471, Pusa 16, IS5 335 and Durga.

AlS 1-9706 gave the highest pod yield
among the groundnut varietics tested and AL
9703 was highly susceptible to leal spot,
rust and wilt.

Twenty-five green gram entries gave the
yield from 1 to 1.5 tha and 20 entries of black
gram vielded 0.5 0 1 t/ha.

Khasi mandarin as seion produced
maximum length, sprout thickness, number of
breuchers and branches on Tayum rootstock
where as Sikkim mandarin performed well on
both Citrus volckemariana and Tayum. ARL-
| produced more fruits as compared o Assam

lemon. The highest yield of mandarin orange
was obtained by the application of 110 kg pig
manure, 1 kg N and 650 g Kiree. Sour lime
also produced good yicld at 60 kg pig manure,
700 g N and 600 g PO tree/year. Twenty
seven ppm 2.4-D) thrice in a vear reduced the
fruit drop and gave high vield of crange. The
application of 600 ppm NAA produced good
root system in Washington Malla, Tayum
fruits collected from different places were
evaluated for their physico-chemical characters.

Among 5§ varieties of Aonla, Kanchan
performed well. Growth parameters of differ-
ent varieties of peach (3), plum (3) almond
{4) and ome each of walnut, cherry and
Chinese gooseberry planted in 1997  were
recorded. Thirteen indigenous fruits were
collected and planted.

Large cardamom variety Ramla performed
better in growth attributes than others and
maximum capsule yield was recorded for
Sawney. The highest yicld of fresh ginger was
obtained with application of 30 t pig manure,
100 kg N and 90 kg P,0/ha. 130 kg N, 90
kg each PO, and K O/ha yielded higher
turmeric rhizome.

Out of 50 tree species, 39 established and
their eeonomic importance parameters were
measured, Studies on Bowhinia purpurea +
congosignal/guinea grass‘golden timothy grassé
broom grass in silvipastoral system, Makueni
vielded highest 1189 gtha green fodder and
broom grass could not be harvested during
establishment year, Broom grass on drainage
channel vielded 164.7 g/1000 m in the second
vear of establishment. Production of new
shoots was found to be highest in B. vriegara
followed C. armata and highest culms/clump
in B. vulgaris var. Wamin followed by D,
asper out of 28 specics. Phyllostachys
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pubescens did not pick up good growth,
Micronutrient analysis of the bamboo shoots
showed wide variability for Zn, Cu, Mn, Fe
and Co. The maximum amount of mineral
accumulation in the biomass was calcium
(33.6%) followed by potassium (31.2%),
magnesium {14.6%) and phosphorus (10.1%)
and micronutrients (8.46%).

INTRODUCTION

Arunachal Pradesh is the largest hill state
in the North Eastern Hill region and possesses
vast potentiality both in the field of agricul-
ture and animal resources. Research Centre
was established at Basar located at 800 m
altitude in the West Siang district, The centre
has 40.5 ha land at Gori Research Farm and
41.1ha land in KVE Instuctional Farm. The
Gori farm was developed for the research
trials of the centre and Basar farm was
developed inte KVK farm and its campus.
Despite the infrastructural facilities devel-
oped, the centre was always in short of
scientific manpower. Inspite of dearth of
scientist, the centre is currently working on
crop improvement and plant protection in rice,
pulses, groundnut, bamboo, horticulture, and
water resource, farming and cropping system
and transfer of technology. Due to absence of
animal scientist, no work on animal science
could be done.

RICE

(T.K. Bag)
Performance of lowland varieties

Among the ten wetland varieties tested,
RCPL 1-4 pave significantly highest yield of
44.4 g/ha followed by RCPL 1-87-4 (43.2 ¢/
ha). Yield of MW 10, IET 18-10, IET 6223,
YL Dhan 61 and RCPL 1-87-8 ranged from
31.3 - 404 g'ha All the varieties were
resistant to blast and leaf scald diseases. VL
Dhan 61 were free from leaf scald discase
indicating immune to this disease.

AnnuaL REporT 1999-2000

Studies on the performance of upland
varieties

Ot of 15 tested cultivars/lines, IET 15046
yiclded the highest grain yield of 34.53 g/ha
followed by IET 13459 (33.80 g/ha) and IET
13783 (25.56 g'ha). All the varicties were
resistant to blast except IET 13783, RCPL
1-25, IET-13783, RCPL 1-24, RCPL 1-26,
RCPL 1-22, RCPL 1-27, RCPL 1-21, IET
15046 and RCPL 1-28 were resistant to leaf
scald and Yamuk, Bali (local), RCPL 1-23,
RCPL 1-29 and IET 13459 were moderately
susceptible to leaf scald. IRAT 144 was
highly susceptible to leal seald.

Survey of false smut of lowland rice in
West Siang district

For false smut of rice (Ustilagenoidna
virens) a survey was catried out in different
locations and villages of West Siang district
in the month of September-October, Highest
mean number of affected hills/m? area (2.75)
was recorded at Bapra followed by Bame
(2.58) and Aleng (2.00). Highest mean mem-
ber of panicle affected/m® area also followed
this order, False smut disease scoring was the
highest in Bame (1,32). Studies also revealed
that discase intensity was high in shady,
highly fertile and water stagnant fields. Most
of the farmers use to grow local lowland rice
varieties viz. Lemik, Leli, Mungmai, Kaying
in those localities.

MAIZE

Studies on the effect of pig manure and
fertilizer nitrogen on maize-mustard
seguence

(K.A. Singh)

Over three years of studies on the effect
of manure (0, 15, 30 and 45 t'ha) and fertilizer
nitrogen (0, 30, 60 and 90 kg N/ha) on maize
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{RCM  1-1) - mustard sequence, maize
responded significantly upto the application of
30 tha pig mamure and 60 kg N/ha. The
interaction between levels of pig manure and
nifrogen was significant. Application of 30 t
pig manure and 30 kg N/ha produced the
highest grain yield of 3860 g/ha

Residual effects of manure and fertilizer
N on the subsequent mustard crop showed
that the highest wield (12,48 gfha) was
recorded when preceding maize was fertilized
with a combination of 45t pig manure and
60 kp N/ha, Residual effects of pig mamure
were sipnificantly higher upto the highest
level of manure application (45 tha) and
fertilizer nitrogen upto 60 kg Niha.

Etfect of dates of sowing and nitrogen
levels
(K. 4. Singh)

Owver three vears of studies, March 20 was
found optimum date of sowing for maize
variety RCM -1, Delaying the sowing be-
vond 20th March resulted in the reduction of
grain yield by 2.92 g/ha upto f5th April and
2.84 g'ha upto 30th April. The crop responded
upto 40 kg M/ha, Maize crop sown on 20th
March and  fertilised with 40 kg N/ha gave
the highest grain yield of 29.5 g/ha

Management of rust and leaf blight
(LK. Bag)

Qut of sixteen treatment combinations of
different level of organic manure and fertilizer
nitrogen, none resulted in the significant dif-
ferences on the severity of rust and feaf hlight.
However, it was remarkably noticed that rust
severity was comparatively less than that of
leaf blight in all treatment combinations, The
lowest tust severity (PDI-474) was recorded
in the treatment combination supplied with no
organic manure and fertilizer nitrogen, whereas
the highest leaf blight severity (PDI-33.27)

&l

was recorded in this treatment combination,
The highest rust severity (10.51) was found
in the treatment combination supplied with 30
g'ha organic manure and 90 kg™/ha and the
lowest leafl blight severity (PDI-20.37) was
recorded in this treatment combination.

Effect of date of sowing and nitrogen
level on leaf blight and rust

(K. Bag}

Among the three dates (30th March, [5th
April, 30th April) of sowing, rust severity was
the lowest (3.57) in 30th March sown crop
and highest (8.88) in 30th April sown crop.
On the other hand, leaf blight severity was
the highest (24.66) in 30th March sown maize
and lowest leaf blight severity was recorded
in 3(th April sown crop. Maize crop sown
carly when supplied with no nitrogen/lower
dose of nitrogen (80 kg/ha) showed less rust
and higher leaf blight severity. Conversely,
maize crop sown late with higher dose of
nitrogen reacted highly with rust disease and
less severely with leaf blight.

Varietal trial
(T.K. Bag)

Among six varieties of maize tested,
RCM 1-3 yielded the highest grain yield of
50,09 g'ha followed by Ganga-2 (49.81 g/ha)
and RCM 1-1 (48.64 g/ha) and Kanchan
(34.18 gha). RCM 1-2 and Mizoram local
gave 30,40 and 18.77 g/ha grain yield respee-
tively. Mizoram local was highly susceptible
to leaf blight (PDI-23.55) followed by Ganga-
2 and RCM 1-2. Kanchan and RCM 1-2 were
tolerant to the discase.

SOYBEAN

Screening against rust disease
Sixty warieties/lines of sovbean were
screened against sovbean rust (Phakopsora
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pachyrhizae) under natural condition of disease
pressure. The disease did not appear at all in
any variety in the disease screening plot under
Basar condition. On the other hand web blight
caused by Rhizoctonia solani were observed
in the disease screening plots both in the
vegetative and fruit maturity stage. At the
time of harvesting due to heavy intermittent
rain, the disease severely infected the pods
resulting in rotting and decay of soybean
seeds. More than 3% web blight incidence
cccurted in the wvarieties PK 416, PK 471,
Pusa 16, JS8 335 and Durga.

GROUNDNUT

Evaluation of varieties

(TK. Bag)

Among the varieties, AlIS 1-9706 gave
the highest pod yield of 17.5 g/ha followed
by ICGS | (17.0 g/ha) and ICGS 11 (16.0
g/ha). The yield of AIS 1-9708, ICGS 76,
ICGS 37, ICGS 5, ICGV 86325 and 1CGS 44
ranged from 13.3 to 153 g'ha. Maturity of
the varieties ranged from 130 to 135 days,

All these varicties were also evaluated
against all the prevalent diseases of ground-
nut. Among them, AIS 1-9705 was highly
affected with leaf spot (PDI - 29.16), rust
(PDI - 10.16) and root rot and wilt {incidence
%o - 22.6) resulting in poor pod yield of 4.9
g'ha. AIS 1-9709 and AIS 1-9703 were also
affected with all these diseases giving only 8.5
and 9.5 g/ha pod vield respectively,

GREENGRAM AND BLACKGRAM

Studies on the performance of
germplasm

(T.K. Bag)

Twenty-five green gram and 20 black
gram entries obtained from Indian Institute of

Annual RerorT 1999-2000

Pulse Research, Kanpur, were evaluated in the
Research Farm, Gori under rainfed condition,
Yield of green gram ranged from 1.0 to 5.2
q'ha whereas black gram performed compara-
tively better than green gram. All the 20
entrics yielded more than 5 g/ha with a
maximum yield of 109 g/ha, Majority of the
varieties of black gram vielded between 7-9
g'ha.

FRUITS

Citrus
(AK. Dubey)

Growth behaviour of different species/
cultivars in autumn flush

Data were recorded in two months old
shoots of different varieties/species of eitrus
during autumn flush, Observation revealed
that Citrus taivanica had highest shoot length
(22.73 cm) followed by Ciorns volckemariana
{2193 cm), Majurica Malta {12.9] cm} and
Citrus latipes (18.60 om). Shoot diameter
varied from 1.78 mm in Mosambi Australia
to 344 mm in Citrus volckemariana, Leaves
were found to be highest in Citrus zigardio
(11.52) followed by Citrus volckemariana and
Citrus taiwanica, Citrus karna had highest
fresh wt. of shoot (9.00 g) but highest dry
weight was recorded in Citrus volckemariana
{428 g). Leaf area varied from 14.59 em? in
Hill Mandarin to 21.72 em® in Kingthepi
orange.

Rootstocks studies

An experiment was conducted with four
varieties of Mandarin orange (Khasi Manda-
rin, Nagpur santara, Hill Mandarin and Sikkim
orange) on different rootstocks (Tayum, Cit-
rus volekemariana, Kama khatta and Rough
lemon). It was observed that in case of Khasi
mandarin as scion maximum sprout length
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(35.65 em), sprout thickness (8.18 em), num-
ber of brouchers (5.50) and number of leaves
(62.25) were recorded on Tayum (local)
rootstocks after 270 days growth of scion. The
shoot length and diameter were lowest with
rough lemon but number of branches and
number of leaves were found lowest on Karna
khatta rootstocks. In Sikkim orange as scion
maximum shoot length was recorded (29,75
em) with Citrus volekemariana but number of
branches and leaves were found to be highest
in Tayum. Hill mandarin as scion had maxi-
mum shoot length with Karan kharta (29,53
em). Performance of Nagpur santara on dif-
ferent rootstocks showed that scion height
(18.67 cm), shoot diameter (4.82 m) and
number of branches (4.00) were recorded
highest with Tayum.

Comparative performance of acid lime
variety ARL-1 and Assam lemon

An experiment was laid out in 1998 to
compare the performance of ARL-1 and Assam
lemon, Data showed that Assam lemon had
[.23 m mean plant highest and 2.10 cm trunk
diameter in ARL-1. Both varietics started
fowering and fruiting in this year. ARL-]
produced 7 fruitsftree as compared 3 fruits in
Assam lemon. Fruit weight (239 g), fruit
length (10.98 cm) and fruit diameter (6.54
emm) were higher in Assam lemon, but juice/
fruit (26.1 ml), number of seed/fruit, TSS
(7.60%) and acidity (6.83%) were higher in
ARL-1

Effect of pigmanure, nitrogen and
potash on mandarin orange

In an integrated nuirient management trial
with three levels cach of pig manure (0, 70
and 110 kpftreedvear), Nitrogen (0, 750 and
1000 gftree/year) and Potassium (0, 650 g and
B30 g K Oftree/year) on mandarin orange was
«conducted {cv. Khasi mandarin). Plants which
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receiving 110 kg pig manure 750 g nitrogen
and 650 g KO per plant per year gave the
maximum fruit yield of 163.00 kg per plant
with the highest juice content per fruit (90,10
ml). Percent fruit drop was also the lowest in
same fertilizer combinations (19.73%). Fruit
weight (18120 g) and fruit diameter were
found to be highest with application of 110
kg pig manure, 1000 g Nitrogen and 650 g
K Oitree.

Integrated nutrient management of
sour lime

Application of 80 kg pig manure, 750 g
N and 600g PO /treeyear in sour lime variety
ARL-1 produced the highest fruit vield (750
fruits/tree) with highest fruit weight (64.50 g),
juice per fruit (32.43 ml) and size of the fruit
(3.26 em x 4.94 cm).

Effect of plant growth regulators on
fruit drop, yield and physico-chemical
characters of Khasi Mandarin

Ameng different treatment lowest fruit
drop (16.90%) and highest yield (84.80 kg/
tree) were found with spraying of 27 ppm 2,
4-D) thrice in a year. Among different con-
centrations of 2, 4, 5-T, spraying of 17 ppm
was found superior to other concentration.
However, fruit weight was highest (181.60 g)
with spraving of 27 ppm 2, 4, 5-T as com-
pared to- all other concentration of GA3 and
spraying of | 10 ppm was found to be the best.

Effect of NAA on rooting

An experiment was conducted with three
concentrations of NAA (200, 400 and 600
ppm) on different varieties of Sweet orange.
The application of 600 ppm NAA produced
highest number of roots (12.16) but length of
root was recorded highest in Washington
Malta.
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Evaluation
Kinnow

Data were recorded on vegetative growth
of Kinnow planted in 1997. The height of the
tree varied from 92,35 cm tol.23m, diameter
of trunk 5.73 to 6.10cm and maximum spread
was recorded 62.3 cm x 4230 cm.

Assam lemon

The data was recorded on two year old
plants. The height varied from 71.0 to 155.5
cm, trunk diameter 5.60 to 8.70 cm, Fruiting
was also noticed this vear. Highest fruit wi.
(300 g), fruit size (11.70 x 7.20 cm), juice
per fruit (25.2 ml), acidity (4.80%) and TS8
{6.5%) were recorded.

Acid lime

Acid lime variety ARL-1 was evaluated.
The highest vield (693 fruits/tree), fruit weight
(6430 g), fruit size (4.97 x 4.69 cm), juice
{2640 ml), TSS (7.70%) and acidity {6.92%)
were recorded.

Collection and Evaluation of local
germplasm

Tayum fruits were collected from differ-
ent sites and evaluated for their physicochemi-
cal characters. Tayum (kidi) had highest fruit
weight (190,50 g) followed by Tayum (5i)
and Tayum (Sile). Fruit length, width and peel
thickness was highest in Tayum {Si). Number
of seed varied from 21.43 in Tayvum (sile) to
52.25 in Tayum {kidi). Juice content/fruit was
very less in all fruits. Percent acidity was
highest (4.76%) in Tayum (kidi).

Aonla

Among the varieties of Aonla (NA-6,
MNA-T, MA-10, Kanchan and Chakya), Kanchan
had highest mean height (1.37 m), which was
close to NA-10 (1.35 m) Trunk diameter
varied from 195 em in NA-7 to 2.85 cm in
Kanchan
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Temperate fruits

Three varieties of peaches (Sel-1, TA-170
and Flordasun) and plum (Santarosa, Merry
posha, red beaut), four varieties of almond
{Druke TXL, Nonperil, Merced), one variety
each of walnut, cherry and Chinese goose
berry were planted in 1997, Growth of peaches
and plums were satisfactory. All the varieties
of peaches started flowering and fruiting in
this year. The growth of other temperate fruits
were nol satisfactory although all survived,
Among the plum plant height was recorded
highest in Santarosa (126.50 cm} but trunk
diameter was highest in Meriposha (1.50 cm).
Merced variety of almond was more vigorous
than others.

Germplasm evaluation of indigenous
fruits

Thirteen indigenous fruit trees were col-
lected and planted in the indigenous block,
The germplasm includes Kompe, Taglam,
Taktir, Tarak, Jalpai, Jamun, Rackchukoye,
Tagu Jute, Tagu guchik, Mango (Assam),
Kackfruit and Sam kathal. The growth of these
fruits after one year was given in Table 1.

SPICES

Evaluation of large cardamom

Comparative data were taken on eight
varieties of large cardamom. Tt was observed
that Ramla had highest plant height (191.87
cm) followed by Jaker (19130 cm), Bebogreen
(187.25 cm) and Bebored (182.50 cm). Mini-
mum height was recorded in Ramsey (116.43
cm). Ramla produced highest number of bunch/
heap (15). Weight of bunch varied from 33.64
g in Zango gelsey to 94.96 g in Bebogreen,
Jaker (local) had maximum fruit size (442 x
2.72 cm). Fresh and dry weight of 20 capsules
was also found to be highest in Jaker (223.70
2, 30,50 g) followed by Bebored, Bebogreen
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Table 1. Performance of indigenous fruit trees of Arunachal Pradesh and Assam

Fruit trees Plant hetght Stem diameter Ma. of branches Spread
M5 5 EW)
Kompe G183 0.47 2.00 L1006 x 1000
Taglam U283 183 4.50 T00x 35,50
Takir S 00 0.75 4.50 2250 x 20.55
Tarak 126,00 1.20 567 49.00 x 40.70
Jalpai 3500 1.40 4400 28,00 x 3100
Jamun GaE .30 6,33 44000 % 43,13
Rukehuyok RERE] 150 a.00 41,00 % 32,00
Tapu gute 4707 140 2060 5400 % 57.20
Tagu guchik 39,13 1.43 200 63,30 x TA.30
Mango {Aszam) 67,43 1.40 200 42.00 x 37.70
Jack fruil Assam) 65,60 .10 4,00 0B85 x 3150
Som Kathal B0.20 1,20 2.00 2580x41.70

and Tali. Sawney variety had highest capsule
yield per heap (951.70g) followed by
Madhusey (750.50 g). Yield was also highest
in Sawney (31.73 g/ha) and Sced/capsule was
more in Belak (322.30) followed by Madhusey
(84.80) and Ramla (59.20).

Effect of nutrient management of
ginger

Application of 30 t piz manure, 100 kg
nitrogen and 110 kg PO /ha had highest plant
height (73.74 cm). Number of suckers/plant
was found 1o be highest with a combination
of Fy, + N, + P, ke/ha, Fresh weight of
rhizome was highest (289,10 g/ha) with ap-
plication of 30 t pig manure, 140 kg nitrogen
and 90 kg P,O/ha accompanied by highest
suckers! plant,

Effect of nitrogen, phosphorus and
potash on turmeric

An experiment was conducted with three
levels of nitrogen (90, 110 and 130 keg/ha) and
two levels each of phosphorus (90 and 110
kg) and Potash (70 and 90 kg'ha) on turmeric

-
13}

var. PCT-11. The experimenial result revealed
that application of N, + P, + K_ resulted
in highest plant height Fresh weight of rhi-
zome and yicld'ha and number of suckers was
found highest in N, + P + K ke. .

LR

Studies on effects of doses and time of
application of nitrogen on RCT-1

An experiment was conducted with three
doses of N (100, 120 and 140 kg N/ha) and
three time of application (1) half dose at
sowing time and rest half in the month of July,
(2) no N at the sowing time, half dose at the
time of ]st earthing and rest half in the month
of August and (3) one third N at sowing time,
1/3rd in the month of June, 1/3rd dose in the
month of September. Data revealed that high-
est plant height (86.07 cm), number of suckers
(5.43/plant), number of finger/ clump (19.20),
length of finger (7.33 cm) and fresh weight
of thizome (377.07 g) were found in appli-
cation of 140 kg Nftree in split doses i.e. 1/
3rd at sowing, 1/3rd in the month of June and
rest [/3rd in the month of September,
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AGROFORESTRY
(KA. Singh)

Evaluation and management of tree
species of economic importance

In the arboretum 50 tree specics were
planted during 1997-99, Out of 30, 39 wee
species established with a survival of 40 to
100 per cent, 11 tree species, which failed o
establish and grow were Agnillocha agallocha,
Axardichia indica, Acacia awriculiformis,
Casia siamea, Casia fistula, Dalbergia sissoo,
Heavea brasiliensis, Lencaenn leucocephala,
Pinus raxburghii, Samanea saman and Tectona
grandiy, Among the |5 tree species estab-
lished in 1997, Michelia champaca attained
maximum plant height (295 cm) and basal
diameter (6.7 cm) followed by Alringia excelsa,
Pinus kesiva, Cryptomeria japonica and Kapur,
Among 18 tree species established in 1998,
Acacia mangium ranked first followed by
Morus laevigata, Alnus nepalensis, Dubanga
orandifiora and Spmingtonie populanea. In
1999, six tree species were planted with a
survival per cent of 30 to 100%, Among them
Bauhinia purpurea had maximum plant height
{109 cm) followed by Emblica afficinalis,
Farkia roxburghii and Afeuwrites montana,

Studies on silvopastoral systems

Studies
congosignal/guinea prassfgolden timothy grass/
broom grass silvipastoral systems showed that
guinea grass variety Makueni yielded 1189 gf
ha green fodder (4 cuts) and congosignal
yielded 370 g/ha (2 cuts). During first year
of establishment golden timothy grass gave
ooly one cut of fodder and produced 179 of
ha fresh yield. Broom grass was not harvested
during the establishment year. On an average
trees attained the height of 154 em with a
basal diameter of 1.96 em.

on Bauwhinig purpurea +
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Productivity of broom grass on
drainage channel

Broom, a high values multipurpose grass
produced 164.7 q/1000 m of length of drain-
age channel. The total fresh biomass consisted
of 38.7 q spike for broom, 76.9 q leaves for
green fodder during lean period and 49,08 q
gtemn per 1000 m in the second year after
establishment.

Effect of tree density on the growth
performance of Bola (Morus laevigata)
and gamhari (Gmelia arborea)

A trial was established in 1998 to siody
the effects of five tree densities (557, 667,
£33, 1111 and 1667 plants/ha) in a rectangular
geometry, After ome year of establishment,
Morus laevigaia plants attained 1193 + 137
em height and 1.13 = (.13 ¢m basal diameter.
One year old plants did not exhibit effects of
tree densities on growth performance, Gamhari
{Gmelia arborea) was planted at above den-
sities in 1999,

Performance of budded stump of three
clones of rubber plant (Heavea
brasiliensis)

(K.A. Singh, R.P. Singh & D. Chandhary)

Performance of brown budded stumps of
three clones 82/89, PRIM 600 and GT brought
from Rubber Beard Regional Station, Guwahati
was studied during monsoon after failure of
winter nursery. In the month of July, these
budded plants were planted in polybag and
maintained as per the recommendation of
Rubber Board, Data on soil temperature and
sprouting were recorded during July-January
(211 days). The sprouting success was Tound
to be maximum in clone 82/29 (80%) fol-
lowed by GT 1{65%) and PRIM 600 (44%).
In winter nursery trial also clone 82/29 had
maximum sprouting success. Sprouting com-
pleted in September with onset of winter; leaf
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scorching  started as the soil temperature
dropped below 20-23°C in the month of
November, Further, drop in temperature to 15-
17°C, leaf defoliated and the stem of sprouts
started dying during December, Subsequently,
whole plants of three clones died during
Junuary at 10-14°C of temperature. Hence,
rubber plantation may not be a potential
proposition in and around Basar area of West
Siang district of Arunachal Pradesh,

Bamboo
(KA. Singht

Evaluation of bamboo plant species

Among 28 bamboo plant species estab-
lished in the bamboosetum, total number of
shoots per hectare was highest in Bambusa
variegata (61.719 shoots'ha) followed by &
nand and 8. fulda in 16th year of establish-
ment. Production of new shoots was highest
in B, variegata followed by Chimonobambusa
armata. Among the three bamboo plant spe-
cies established from seedlings in 1998,
Bambusa vulgaris var. Wamin had 06 culms
per clump followed by Dendrocalamus asper
(02 culms per clump). Phyllostachys pubes-
cent did not pick up good growth,

Micronutrients spectrum in the young
shoot of bamboo plant species

The nutritional analysis of the edible
portion of the bamboo shoots on dry matter
basis showed a high variability of micronu-
trients (Mn, Zn, Fe, Cu and Co). The coef-
ficient of variation was found to be highest
for cobalt followed by copper, zine and iron
(42.47%). The range of variability for man-
ganese was 4.0 ppm in Dendrocalamus
gigantews 0 176 ppm in Schizostachynm
pergracile, for iron 3.6 ppm in Bambusa
polymarpha to 22.7 ppm in B. variegata, for
zine 0.6 ppm in B. variegata \o 3.5 ppm in
8. pergracile. The copper content was highest
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in B. pallida, D). hamiftonii and 8. pergracile
and cobalt content was highest in B. variegata
and I} hamiltonii,

Effect of clump density on the growth,
nutrient profile of biomass in Bambusa
pallida and its impact on soil properties

In 10th year after establishment, new
shoots per clump was highest at a low density
of 156 clumps per ha bul the total number
of shoots per clump continued to be highest
at the density of 278 clumps per ha, Conse-
quently number of mature culms harvested per
ha was also highest (9305 culms/ha) at this
closely spaced (6m x 6m) planting.

Mineral (P, K, Ca, Mg, Cu, Zn, Mn and
Fe) accumulation in standing live biomass and
floor Tlitter was highest (792.3 kg/ha) at the
density of 278 clumps per ha, which reduced
with increased spacing of planting. The
maximum amount of mineral accumulation in
the biomass was calcium (35.6%) followed by
potassium (31.2%), magnesium {14.6%) and
phosphorus (10L1%). Microelements (Cu, Zn,
Mn and Fe) constituted 8.64% of the total
mineral aceurnulation. Among microelements
iron constituted 68.2% and manganese 24, 7%
of the total accumulation. Soil properties
remained almost unaffected by various den-
sity of planting of Bambusa pallida expecting
organic carbon, which increased with increas-
ing density,

Performance of chemically (Ethrel and
Colchicine) induced variants in
Bambusa pallida

15 selections were made out of 30 treat-
ments of ethrel and colchicime. In 9th vear
after establishment, maximum variability was
observed in production of new shoots/clump
(40%) followed by total number of new
shoots‘clump and the circumference of the
clump.
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Manipur Centre

EXECUTIVE SUMMARY

Ten selected progenies from the cross
Prasad x IR 24 and one selected progeny each
from the ‘crosses BR-1 ¥ Leimaphou  and
Napnangmumei ¥ Basmati 370 were tested for
yield and other quality traits with 4 checks.
The lowest incidence of neck blast, leaf blast
and sheath blight was observed in BR-
| ¥ Leimaphou, MC17-8-2-16-2 and MC17-8-
2-16. Among six cultures RCM 9 and RCM
10 were found to have similar maturity period
as that of Leimaphou, and former gave maxi-
mum yield. PL 8/5PS-1 recorded 43% maore
yield than of the check RCM 5 in RCRT-1.
Among 13 AVT upland rice entries of AICRIP,
AVT-1705, AVT -1724, AVT-1704, AVT
1714 and AVT-1709 yielded highest in the
tune of 3.1-3.3 vha grain. PL-1/8P5-4 gave
higher yield in 11 Regional Co-ordinated Rice
entries. Maximum grain yield was obtained
when paddy straw was applied @ 5 t/ha along
with NPE.

Samples of rice collected from different
valley districts indicated the purity of seed to
be B1-84 %. Mustard and sovbean seed vi-
ability became almost negligible after two
year storage under ambient condition, Red-
ketnel wild rice was found to be penetic
contaminant in most of the wetlands and cross
breeding by bees is the major problem to
maintain the purity of mustard seed.

J5-335 wvariety of sovbean yielded the
highest among 7 tested. For indeterminate
savbean, wider spacing from seed to seed in
row performed better as compared to deter-
minate/ semi determinate. TG-26 gave the
highest yicld among 13 varieties of groundnut

tested. The highest groundnut pod yield was
obtained by applying 50 kg/ha each P and K,

Out of 113 genotypes of groundnut 1SK-
8917, ISK-8914 and ISK 8909 were severely
attacked by collar rot disease. The highest
disease incidence was recorded from applica-
tion of N, P, and K,, kg/ha. The discase
incidence was lowest in maize + groundnut
intercrop. Maximum disease was recorded in
June sown groundnut,

The application of lime, Rhizedium and
phospherus increased the root length, number
of pod/plant, branches, leaves and plant height,
yield attributes of groundnut, FYM +B +NPK
gave maximum vield of soybean and black
gram in rotation.

Better weight gain, digestibility and ECR
were observed on fishes fed on ricebean and
M.O.C. (1:1) followed by 34.4, 344 and
30.2% respectively of M.O.C., Azolla and
Alternanthera. The fingerlings of Cirrhing
mrigala performed better fed on 10% fish
meal, 3% soybean meal and 25% maize flour
and produced 72.5% more growth than the
control, Animal protein soutces were better
utilised by the fish than plant protein sources.
In composite fish culture, delayed stocking of
Indian major carps for 2-5 months helped
better production of Pengba without adverse
effect on other species. The designed im-
proved fish smeking oven made of 240 litre
oil drum showed good performance with
efficient fuel energy use.

Among the different species of Casuring,
C. equisarifolia showed better performance in
all growth parameters. Under silvi-horti-pas-
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toral system Panicum maximum and NB-21
gave almost negligible yield due to total
suppress hy the canopy of both banana and
L. polyantha and §. wallichii. The grasses F
pedicellaum and P, maxicum planted on
terrace risers, horticultural crops on bunds and
crops in terraces showed that grasses were
competing with trees.

INTRODUCTION

Manipur is the eastern most state in the
North Eastern Hill Region. It covers an al-
titudinal range from 51m to almost 2500m
above msl. One-tenth of the geopraphical
area of the state is valley and the rest is
occupied by hills. The valley’s highly fertile
area has encrmous agricultural potentialities.
The research programme of the centre was
oriented to fulfil the research requirement of
the state in the field of agriculture, horticul-
ture and animal science. At present research
farms are above located at Lamphelpat (750-
800m.msl), The centre is presently engaged
in research on rice, maize, pulses,cilsceds,
horticultural crops and fishes. The KVE at-
tached to the centre is undertaking extension
activities under transfer of technology
programme,

RICE

(d. Anna Durai, S.V. Neachan,
1. Meghachandra Singh and A.C. Sharma

Breeding for high yielding, blast
resistant and quality rice for main
kharif

Ten selected progenies from the cross
Prasad x IR 24 and one selected progeny each
from the crosses BR-1x Leimaphou and
Napnangmumei x Basmati 370 were tested for

yvield and other quality traits with 4 checks
(RCM 9, RCM 1, Leimaphou and Prasad).
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Among the genotypes tested, MC 17-8-2-16
exhibited the highest yield of 4.6 t'ha followed
by MC 17-8-2-16-2 (4.2 tha). The lowest
incidence of neck blast, leaf blast and sheath
blight was observed in BR-1 ® Leimaphou,
MC 17-8-2-16-2 and MC 17-B-2-16.

Variety trials

Among six cultures, RCM 9 and RCM
10 were found to have similar maturity period
as that of Leimaphou. With respect to yield,
the culture RCM 9 recorded the maximum
yield of 4489 kg'ha. CAUS-1 recorded
maximum plant height. No variation was
observed for productive tillers/ plant among
the new cultures. RCM 9 and RCM 10
exhibited less incidence of neck blast

In the Research Complex Regional Trial-
1 (RCRTI1), 11 cultures were evaluated with
local check RCM 5. PL 8/SPS-1 recorded the
maximum yield of 5.88 t/ha which was 43%
miore than that of the check RCM 3/(4.05 ¢/
ha) followed by PL 1/8PS-1 which yielded
5.80 t/ha. Other cultures which recorded more
than 20 percent yield advantage over the
check RCM 5 were PL 5/SPS-1 (5.33 tha),
PL-8/5PS-2 (5,50 vha) and PL 1/3P5-4 (5.10
tha). In RCRT-2, RCPL-1-23 recorded the
maximum yield of 4.9 t/ha followed by RCPL-
1-29 (4.3 tha) and RCPL-1-24 (4.3 t/ha).

Upland trials
(lai Singh, IM. Singh & K.P. Singrh)
Among 13 AVT hill rice entries of
AICRIP tested under the rainfed foot hill
conditions of Langel, highest grain yicld of
3.32 t'ha was obtained from AVT-1705 which
did not differ significantly from AVT-1724
(3.24 tha), AVT-1704 (3.23), AVT-1714
(321) and AVT-1709 (3.11). Out of Il
Regional Co-ordinated Rice entries, PL-1/
5PS-4 was found to be the highest yielder
(2.55 t/ha) having duration of 116 days fol-
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lowed by TET-13783 (2.11 t/ha), TET-13783
(1.54 t/ha) and PL-11/SPS-2 (1.98 t/ha).

Integrated nutrient management in
lowland
iKatlash Kumar, Mauswmi Ravehaudhuri &
Jai Singhi

Both grain and straw yield showed similar
trend as that of the previous vear and increased
significanily in all treatment combinations
except Phosphatica over the control and N
and P uptake by both the grain and straw
vields followed the similar pattern of grain
and straw yield,

SEED TECHNOLOGY
LM, Singh, 8.V, Ngachan & Jai Singh

Evaluation of seed quality of the 2
farmers

Among 200 rice seed samples collected
from the wvalley districts, only 2% of the
samples could confirm the Indian minimum
seed  certification standards. Highest mean
pure seed level of 83.73% was found in
Senapati district followed by Churachandpur
{83.16%), Chandel (82.78%) and Ukhrul dis-
trict (81.35%) respectively,

Seed storage

Mustard seeds harvested in rabi 1995-26
and stored under silica desiccated condition
could maintain upto 97% germination (cv. M-
27} and 52% in cv. Pusa Bold, while storage
under ambient spoiled conditions the sceds
within two scasons below 1,5% genmination,

In Soybean (ev. J5-80-21) seed viability
upte 60% could be maintained under desiccated
condition for S0 months storage which
otherwise could have been completely
deteriorated in 20 months under ambient
conditions.

T

Development of techniques and
tarmers’ awareness on scientific own
saved seed production

Pure seeds of popular rice cultivar
Leimaphou were supplied to 20 selected fann-
ers during 1998 in an effort to find out the
feasibility of quality improvement of own
save seed production for re-use, The level of
off types present in field were 0.1 to 0.5%
which is much below the neighbouring check
plots.

Studies on prohlems in quality seed
production and seed multiplication

Seeds- were produced for imporiant crops
and their problems were identified. In rice, a
red-kernel wild rice was found to be a penetic
contaminant in most of the wetland plots. In
mustard out-crossing through bees were the
major problems in maintaining the purity.
During the year, 500 kg of different rice
varieties, 100 kg of mustard (M-27), and 50
kg of groundnut (different varietics), S0 kg
of maize and 20 kg of soybean seed were
produced,

OILSEEDS

SOYBEAN
(fai Singh, LM, Singh & K.P. Singhj

Performance of varieties under Langol
foot hill rainfed conditions

Among the seven promising varieties of
soybean tested, J5-335 yielded the highest
(2.5 t/ha) with a duration of 116 days fol-
lowed by NRC-20 (2.37 t'ha) and J5-75-46
(2.37 t'ha), Pusa 16 (2.33 tha) and J5-73-
46 (2.09 tha), respectively. The check variety
Bragg and NRC-2 had the longest duration of
126 days.
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Effect of plant spacing on different
plant types

Closer spacing of 5 x 45 em was found
to be the best in the determinate variety Pusa-
16, with a grain vield of 3.64 tha. In the semi
+ determinate variety MACS-13, the mid spac-
ing of 10 x 45 cm was best (3.37 t'ha) while
in the indeterminate variety JS-335, 15 x 45
cm performed optimum (3.6 tha),

Integrated nutrient management
(Kailash Kumar & Mausumi Ravehaudhuri)

Maximum grain vield was recorded in
Lime + FYM (286 q'ha) over control (12.9
g/ha) followed by FYM.

GROUNDNUT
(fai Singh, .M. Singh & K.P. Singh)
Among 13 varieties tested, TG-26 was
found to be the highest vielder (2.5 tha)
followed by TG-20 (244 t'ha), [CGS-44
(2.1 tha), TGS-1 (1.92 t'ha) and ICGS-11
(1.9 t'ha) while the standard check variety JL-
24 remained ‘at 1,82 tha. TAG-24 had the
shortest duration of 102 days similar to that
of JL-24 with a vieid of 1.59 t/ha.

Integrated nutrient management

(Kailash Kumear, Jai Singh & Maousumi
Rayehaudhurd) 0

Pod yield, nodule number and nodule
weight/plant increased significantly by liming.
Rhizobium inoculation without P did not
increase the pod yield significantly over
control, Nodule weight/plant significantly
increased only by Rhizobium inoculation either
alone or along with 50 kg P O_'ha. Maximum
nodule number and nodule weight/plant (215
and (.157 g respectively) were recorded in
B, * Rhizobium treatments followed by
Rhizobium incculation (181 and 0.134 g
respectively).

Anmual BEporT 1999-2000

Performance of rabi groundnut under
polymulch condition

(Sanjeev Kuamr & S.V. Ngachan)

The groundnut variety JL-24 showed
higher vield (28 g/ha) under polymulch con-
dition with flar bed system of sowing than
other treatments, followed by polymuch with
broad-bed-furrow systems in growth & yield
attributing characteristics such as plant height,
number of leaves, number of pegs, number of
pods, and pod weight/plant, and 100 kernel
weight and pod vield. Rabi crop took longer
{6 months} period than kharif (41/2 months)
to attain maturity.

DISEASE MANAGEMENT
(B.P. Hazarika)

Screening genotypes for early leaf spot
(ELS), late leaf spot (LLS) and other
diseases

Out of 103 genotypes, except a few small
leaf spots on older leaves, the entries 1CGV-
BH338, ICGV-88342, INS-BIL1S, AIIS-9208
were resistant against ELS disease, The en-
tries, ICGV-88342, AIIS-9208, ICGV-86259,
ICGV-87350, ASK-1-B904 were completely
free from LLS disease. The entries, [SK-8917,
ISK-8914 and ISK-8909 were severely at-
tacked by collar rot disease. Rust disease was
absent,

Tikka leaf spot disease incidence and
yield performance under NPK
application

Variety JL-24 was selected for this study,
At 90 DAS the observations on the tikka leaf
spot disease incidence were recorded from the
second, third and fourth leaves from top of
the 10 randomly selected plants from each
plot ie. 30 leaves/plot were selected and
assessed on 0-5 scale. The yield data were
taken after harvest at maturity. Highest (31%)
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disease incidence was recorded from applica-
tion of N ,P. K, kitha with the lowest yield

of 1636.7 kg/ha.

Effect of intercropping on incidence of
tikka leaf spot disease

Groundnut cv. JL-24 was sown as an
intercrop with sunflower, maize, soybean and
bhindi under rainfed condition to sec the
affect of incidence of the disease and yield.
Disease incidence was lowest in maize +
groundnut (31.5%) with pod yield of 1883 kg/
ha, The lowest yield was found in sole
groundnut or soyabeantgroundnut (883 kg/
ha)

Effect of sowing time on the incidence
of tikka leaf spot disease

Disease incidence was minimum in July
sown crop (28.86%) followed by May
(36.20%). Maximum disease incidence (%)
was recorded in June sown crop. The pod
yield was less in May sown crop.

CROPPING SYSTEM

Lime, biofertilizer and phosphorus
interaction on groundnut (JL-24) based
cropping systems

(M. Ravchaudhuri, Kailash Kumar &
Sqnfeev Kumar)

The root length, number of pods‘plant,
branches, leaves and plant height (yield at-
tributes) increased with lime, Rhizobium and
phosphorus and followed the trend of the
previous year. The lime - Rhizobium interac-
tion for the root length, nodule weight/plant,
pod vield, N and P uptake was significant.
Liming in furrow @ 0.5 tha with Rhizobinm
inoculation pave significantly higher yield
(14.6 g/ha) over control (8.9 g/ha). Maximun.
pod yield 24.3 g/ha was recorded with 1 t lime
+ Rhizobium + 60 kg P,O./ha. The shelling

73

percentage increased from 58 to 74 per cent
on liming. The second crop, mustard failed
due to moisture stress.

The post harvest soil analysis data re-
vealed that the pH, organic C, CEC, ex-
changeable Ca*? + Mg™ and available P
increased to 5.5, 18.80 g/keg, 11.2, 7.8 cmol
(P+)kg' and 11.6 ppm, respectively with 1
t limesha. Furrow liming, Rhizobium and P
fertiliser was found beneficial in increasing
the pod yield, nutrient uptake and nutrient
status of the soil

Use of biofertilizer along with organic
manure in cropping systems of
Manipur hills

(M. Raychaudhuri, Kailash Kumar &
Sanjecv Kumar)

Application of boifertilizer, organic ma-
nure and fertiliser increased the grain yield,
N and P uptake of the grains significantly over
control, Maize showed similar trend as that
of the previous year with the maximum yield
of 52.1g/ha at FYM 10 tha + B + NPK.
Leguminous crops differed from the trend
obtained last year. Though FYM + B + NPK
gave the maximum yield of soybean and black
gram but the maximum significant increase in
yield was obtained with FYM @ 10 tha +
B + !, NPK. The results suggest that for
cereals recommended dose of NPK is highly
required each year with FYM + B to get
maximum production. For soybean and black
gram though recommended dose of NPK is
required in the first year alongwith FYM +
Rhizobium but NPK can be reduced to its half
dose in the next year for optimum yield of
soybean whereas for black gram no fertiliser
is required in the next year to get an optimum
yield. The N and P uptake by the crops
followed the similar trend as that of their
respective yields,
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The second crop, black gram prown in the
Maize - black gram - mustard cropping sys-
tem gave a maximum vield of 7.6 g/ha with
residual effect of FYM + B + NPK. All the
treatments showed significant residual effeet
on the yield of the erops. FYM + B + 12
NPK showed the maximum significant re-
sidual effect on the crop grown after maize.

FISH
(VR Suresh)

Nutritional studies on selected species
of cultivable fishes

Ten advanced fingerlings ecach of
Cyprinus carpio var. Communis were tested
for 40 days to determine the suitability of
dried Azella and a marshy weed Alternanthera
philazeroides as ingredients in pelleted feeds,
A conventional diet made of ricebean and
MLO.C, (1:1) was used as control against four
diets of incorporating different levels of Azofla,
Alternanthera, ricebean and M.O.C. The in-
gredients of cach feed were mixed with
distilled water, steamed for 15 minutes, cooled
and Vitamin and Sodium benzoate were added,
These diets were then palletised (1.5 mum dia).
The wvariations in water temperature, pH,
dissolved oxygen and alkalinity during the
experiment were 27.5 - 28.5°C, 6.8 - 7.5, 7.5
- %3 mll and 40-60 ppm respectively and
were within desirable range for carps. Feeding
was done @ 10% of body weight/day, The
fishes accepted all the diets, and no mortality
was Tecorded.

Better weight gain, dipestibility and FCR
were observed in fishes fed on ricebean and
M.O.C (1:1) followed by 344, 344 and
30.2% M.O.C., Azolla and Alternnthera and
34.6,32.2, and 32.2% ricebean, Azollz and
Alternnthera, respectively.

AnnuaL BErorT 19992000

Growth response and nutritive value of
fish meal and soybean meal
incorporated pelleted feed

Experiments were conducted in the labo-
ratory on fingerlings of Cirrding mrigala 1o
determine the efficiency of fish feeds contain-
ing fish meal and soybean meal as source of
protein, over the conventional feed. Four
pelleted feeds were prepared with ingredient
combination so as to get approximately 35%
protein in each feed and control with ricebran,
M.O.C. and other additives. Better weight
gain was obtained in different combination
fish meal (3.1 204 and 3.83+£0.7 g) incor-
porated with 5 and 10% of fishmeal and 10
and 5% of soybean meal, Percentage growth
was also high with 10% fishmeal (58.92)
followed by 30% (46.04). Digestibility of
protein, carbohydrate and lipid was better
with former. Although the feed intake did not
vary significantly between the treatments
(10.02 to 10188 g dry matter/individual), FCR
was better in both ingradients. The experiment
revealed that adding 10% fishmeal, 3% soy-
bean meal and 25% maize flour produced
72.5% more growth than the control, and also
indicated that feeds containing both plant and
animal matter as source of protein produced
better growth.

Carp feed containing different animal
and plant materials as protein source
Feeding trials were conducted on Cyprinns
carpie, with nine formulated pelleted feeds,
for 60 days, to evaluate different animal and
plant materials available locally, as protein
source in the feeds. The materials were dried,
powdered and passed through 100 micron
mesh mixed according to square method 1o
get 38-40% protein in each feed. These were
mixed with distilled water, steamed for 15
minutes and after cooling Vitamin mix was
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added and pelleted (1.5 mm dia), The protein
content of the pellets varied between 38,3 and
413%. Feeds containing all animal protein
and animal and plant protein produced maxi-
mum weight gain (8.19 and 8.42 g, amounting
to 0.13 and 0.14 giday respectively).
Multiprotein feeds were better utilised by the
fish than those containing single source of
protein. Lowest FCR was obtained for feed
contaming all animal proteins in equal pro-
portion. Source of protein was also found 1o
affect the deposition of protein in muscles, as
feeds containing fish meal and slaughterhouse
waste produced 687 and 65.1% protein in
muscles. Feeds containing all animals® matter
and that with soybean meal were the most
stable in water (1.8% dry matter loss). The
results showed that animal protein sources
were better utilised by the fish than plant
proteinn sources. Slaughterhouse waste and
chicken viscera can be utilised in fish feeds
as source of protein along with plant mate-
rials, like M.O.C., groundnut waste, soybean
waste eo,

Composite fish farming: Food habits
and composite culture of a medium
carp (Osteobrama belangeri) along with
major carps

A composite fish culture trial involving
Catla carla, Labes vokita, Cirrhina mrigala,
Osteabrama belangeri and Cyprinus carpio
var. Communis ala rate of 2:1:1.5:3:1 TeSpEc-
tively was taken up with three treatments, In
T, all the species were stocked simulta-
neausly, Indian major carps were introduced
after 2 and 5 months of stocking of Pengha
and common carp in T, and T, respectively.
Stocking density was @ 8,000¢ha, with ad-
vanced fingerlings, Without inorganic fertiliser,
rice bran and M.O.C. (1:1) @ 5-10% of total
body weight/day was piven as supplementary
feed. Fresh duck weed and Azofla i 10% of
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body weight of Pengha and common carp was
also offered daily after 5 months of their
stocking, Stocking was started from August
1998, All the fishes were allowed to Erow
upto 10 months from the date of stocking, The
pH of the pond water varied between 6.0 to
6.5, alkalinity (28 1o 42 ppm) and dissoived
oxygen hetween 55 tw 8 mll. The low
production of Pengha in T, is attributed to
their inability to compete with Indian major
carps for food as early stages of all these
thrive predominantly on zooplankton and other
fauna. Delayed stecking of Indian major carps
for 2-5 months helped better production of
Pengba, without adverse effect on other spe-
cies involved i the study.

Improved fish smoking oven:
Designing and evaluation

In order to improve the local fish smok-
ing method, a simple, cheap and easy to make
oven was made using old oil drum (240 1),
The drum was cut into three sections and at
the mouth of the two top sections, metal mesh
with hooks were attached. On placing on top
of other, with the bottom section for fire, a
column could be made. The fishes were hung
on the hooks. The sections holding fishes
were interchanged periodically o ensure
uniform heating. Preliminary testing revealed
the following advantages over the local method.

* Maximum utilisation of smoke and heat,
as these did not disperse in the air.

*  Horizontal area needed in relation 1o
number of fish smoked is less (220 fishes
of 15 em T.L.section, ic. 120 nos/
sq.feet) than that of the local method (15-
2045, feet),

*  Smoke and heat is uniform on all sides
of fishes, as they are hung, instead of
lying.
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*  Smoked fish looked attractive and hold
good flavour,

* Mo scorch marks on the fishes.

*  Low manual labour,

*  Low fuel consumption.

AGROFORESTRY

(5 V. Ngachen, L L. Simte, Th. Raghumani
Singh & Ramesk Singh)

Collection and evaluation of Casuarina
species

Three species viz,, C,
cummengamiana and C. glanca collected from
the Australia Tree Seed Centre and
equizatifolio collected from the Deputy Con-
servator of Forest (Genetics), Coimbatore were
cxamined for the 7th year. Maximum plant
height (20.63 m) and BHD (12.58 cm) were
recorded with C. equisatifolia followed by C.
glanca BC 326191 (16363) 12.50m, 13.4 cm),
C. cunningamiana EC 326195 (15574) (8.73
m, T.10 em) and C glanca EC 325190
{16363) (8.67 m, 8.50 cm), respectively. As
compared to other species, C. eguizatifolia
showed significantly better performance in all
parameters,

casuarina

Effect of stump sizes in the growth of
Gmelina arborea

A trial to study the effect of stump sizes
(1.15 em, 1.30 em, 1.45 cm and 1.60 cm) on
the growth performance of . grborea was
established in May 1996. After four years of
planting maximum plant growth was recorded
(1.45-cm) upto 4.90-m height with basal
diameter of 5.43 cm against the mean growth
(4.22 m, 496 cm), Even after 4 vyears of
manting, there is no effect on plant gro
from these four treatments. :

Annual Report 1999-2000

Provenance of Parkia roxburghii

Out of fifteen provenances collected from
five districts of Manipur, four provenances
viz,, Prov. No. 11, 12, 14 and 15 were
damaged by jungle fire. Maximum plant height
after 7 years of planting was recorded with
Prov. No. 4 (7.93m} with BHD 10.73 cm
followed by Prov. No. 3 (7.17m, 9.48 em) and
Prov. No. 7 (7.09 m, 9.30 cm} respectively.
Maximum canopy was recorded with Prov.
No. 4 followed by Prov. No. 7.

A rial on the effect of stem and root
cutting of four vears old plants after trans-
planting was carried out to study the branch-
ing, fruiting and growth performances. Maxi-
mum plant height was recorded with Prov. No
12 (5.50 m) followed by Prov, No. 4 (5.02m)
and Prov, No. 9 (4.82 m). Whereas maximum
B.H.D. {(7.53 cm) was recorded with Prov,
No. 4 followed by Prov. No. 12 (7.20 cm)
and Prov, No, 9 (6.25 cm), After three years
of planting there is no significant different in
the prowth,

Development of suitable management
practices for different agroforestry
systems

Silvi-horti-pastoral system

Due to increase in height and canopy of
all the O different tree species, all the terraces
were coverad with banana (Musa balbisiana
constitution A BB). About 50% flowering on
18.1.2000 was recorded on the terrace be-
tween P. roxburghii and L. polvantha fol-
lowed by the terrace between L. polvantha
and 8. wallichii where there was less tree
canopy. Yields of pastoral crop viz., Panicum
maxicum and WB-21 were negligible due to
total suppression by the canopy of both the
banana and frees.

Maximum -plant growth after 7 years of
planting was recorded with E. teriticarnis
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fheight - 1693 cm, BHD. - 17.18 em)
followed by E. citriodors (14.10 m, 15.84
omh, A, aurictdifornis (12.97 m, 18.32 em),
P roxburghii (10.19 m, 15.14 cm) and M,
azadirneh (9.88 m, 17.2 em) respectively,
Minimum was recorded with L. polvantha
(475 m, 6.84 cm), After 7 vears, fruiting in
some plants were recorded with A, integuifolia
and Parkia,

Agri-horti-pastoral system

Agricultural crops viz., groundnut (JL-
24). maize (Vijay composite); rice (RCM-5);
soybean (PR-472) and red gram (ICPL-87)
were cultivated in the terraces, pastoral crops
viz., Panisetum pedicellatum and Fanicum
maxicum were planted on the terrace risers
and horticultural crops viz., orange and pine-
apple (var. Kew) were also planted on the
riser bunds. A field trial in RBD was con-
ducted during kharif with recommended doses
of fertiliser and spacing. Maize, proundnut,
rice, soybean, arhar yields were recorded with
' groundnut ranging form 1,74 to 2.24 t/ha:
maize from 4,63 1o 6,53 tha; rice from 2.81
to 3.48 t'ha; soybean from 1.92 to 2.97 vha
and red gram from 1.15 to 2.10 vha under
rainfed condition,
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Fodder yields ranging from 2866 to
37.35 tha and 30.00 to 38.33 tvha were
recorded with P, pedicellatum and P maxicum
respectively. There were strong competition
among horticultural erops viz., Khasi manda-
rin and pineapple with the fodder crops just
like weeds and also taken the maximum
fertiliser applied for the horticultural crops.
Therefore, yields of the horticultural crops
specially pineapple is coming down to neg-
ligible. In case of orange, maximum height
upt 3.10 m and BHD upto 5.88 em was
recorded with terrace No. 1 followed by 2.91
mand 594 cm and 2,19 m and 4.10 cm with
terrace No. 2 and 5 against minimum growth
in terrace Mo, 3 (1.65 m 2.84 cm).

PUBLICATION

Raychaudhari, M. and Sanyal, SK. (1999)
Forms of K and quantity intensity pa-
ramneters of an acid hill Ultisol limed
o different levels, J. Indian See. Soil
Sei. 47 229.234,

Raychaudhari, M., Kumar, K. and Ngachan,
5.V. (1999} Jaibik kheti aur soybean
(Hindi). Purbottar Parvatya Krishi 6.



Mizoram Centre

EXECUTIVE SUMMARY

Out of 20 varieties of rice tested under
lowland conditions, RCFL-1-88-78, Ngoba,
DR-92, RCPL-1-87-4 and RCPL-1-87-8 per-
formed better in order. ZL-1, LT-4 and MP-
2 gave highest vield (21-22 g/ha) among the
I5 local rice germplasm. Under upland con-
dition, VL-206 and RCPL-1-27 produced
highest yield among 13 varieties. [t was found
that 10:60:40 kg NPK/ha along with 5 ¢
poultry manure/ha pave highest and optimum
vield of lowland rice.

Among 10 varieties of maize, RCM-[-3
performed better followed by MLW and RCM-
-1, The first week of April was the best
sowing time to get highest kernel vields in
3 maize varictics out of 5 tested.

Ot of 10 varieties of groundnut, Girinar-
| performed better (ollowed by 1CGS-44 and
1CGS-1. The shelling percentage was high in
ICGY-87187, Highest pod yield of groundnut
was obtained with recommended dose of NPK
and either 15 1 FYM or 5 t poultry manure/
ha. Mustard varieties Rohinmi, Kranti and POCR-
7 in order yielded highest out of 15 tested,
Out of same number of soybean varieties, J5-
335, NRC-2, PK-472 and Bragy yielded better,

In a ginger evaluation trial, RCT-1 gave
highest vield of 579 g'ha fresh rhizome
follows by Meghalaya local 11 (426 g'ha) and
Kasturi Tanaka (381 g'ha)

Radish variely Japanese white recorded
highest yield followed by Pusa Chetki, Kufri
Megha of potato variety pave higher tuber
vield as compared to Kufri Jyoti,

Application of 400-300-300 ¢ NPK and
20 kg FYM/tree of guava {Allahabad Safeda)
gave average yield of 176 fruits/tree, 13 years
old Khasi mandarin could not bear fruits due
to attack of citrus die back, trunk borer,
twig borer and citus psylla and nuient
deficiencies,

INTRODUCTION

ICAR Research Complex for N.E.H.
Region, Mizoram Centre, Kolasib was estab-
lished in 1975 to cater to the research needs
of the state in the field of agriculture, live-
steck and horticulture landuse as an alterna-
tive to shifting cultivation. The farm has 32.32
ha land located at an altitude varying between
T30-800 m msl. It comprises steep to mild hill
slopes between gorges and streams.

WEATHER

The maximum average temperature
(30.72C) was recorded in the month of April
and minimum (1 1.13°C) in Janu'ar}*. Howewver,
the 16th July was observed as the hottest day
of the year with a temperature of 35.0°C and
1st January was the coldest one (9.5°C). The
maximum relative humidity  (89.29%) was
observed in July and the minimum (84.55%)
in April. The twtal annuzl rainfall recorded
during 1999 was 2303.75 mm with a maxi-
mum of 461 mm in August and no rainfall
in January and February. The highest rainfall
(94 mm) recorded in a single day was on 4th
September 1999,
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RICE

Yield evaluation triais
(N.5. Azad Thakur, Rajesh Kumar & K.
Laxminaryvana)

Under low land conditions, 20 varieties
of paddy viz., RCPL-1-87-8, Jaya, RCPL-6-
2, IR-62, RCPL-6-1, RCPL-1-88-115, RCPL-
-5, RCPL-6-7, RCPL-1-88-78, Ngoba, RCPI.-
1-3, DR-92, RCPL-1-87-4, MC-18-1-46, MC-
17-4-23, Basmati, RCPL-1-4, 1R:65 and
Hariharain were evaluated. Out of these va-
rieties, RCPL-1-88-78, Ngoba, DR-92, RCPL-
I-87-4 and RCPL-1-87-8 performed better
with an average yield of 61, 53, 52, 50 and
46 g/'ha, respectively,

Another set of five carly varicties (L-11,
L9, 1.-55, L-23 and IR-64) were evaluated
under lowland conditions and IR-64 was
Superior with an average vield of 45 g/ha
followed by L-11 (21 g/ha).

Out of 15 local germplasm tested, highest
yield (22 g/ha) was recorded in ZL-1 followed
by LT-4 (21 g/ha) and MP-2 (22 g'ha),

Under upland condition, 13 varietics (VL-
206, RCPL-1-28, RCPL-1.27, RCPL-1-24,
RCPL-1-23, RCPL-1-22, RCPL-1-25, Bali,
RCPL-1-21, RCPL-1-29, IET-15046, RCPL-
126 and IET-13783) were evaluated. Among
these varieties VL-206 (35 Q'ha) was the
highest yielder followed by RCPL-1-27 (33
gha} and RCPL-1-24 (23 g'ha).

Integrated nutrient management
(K. Loxminaravana)

An experiment was condueted in lowland
tice (cv. L-11) to study the effect of 50%
NPE, 1004 NPK (100-60-40 kg NPE/ha),
150% NPK, 100% N, 100% NP, 100%
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NPK + 15 t FYM /ha, 100% NPK+5 ¢ poultry
manure tha, 100% NPK + 5 t pig manure/ha,
100% NPK + ZnSO, 20 kg/ha and control,

The application of 100% NPK + 5 t
poultry manuretha gave highest grain yield
(51.3 g'ha) followed by 100% NPK +5 1 pig
manuretha (49.3 g/ha) and 100% NPE +15 t
FYM/a (48.6 g/ha). Application of 100%
NPK has recorded highest grain vield as
compared to 50% NPK and 150% NPK. Straw
yield almost remained constant by the appli-
cation of fertilizers and manures (11.1-11.9
ha). Thus results indicated that integrated use
of organic manures and balanced chemical
fertilizers sustain the crop vields and maintain
the fertility of soil.

MAIZE
(NS, Azad Thatur & K. Laxminarayana)

Ten varieties of maize (Mahi, Kanchan,
RCM-1-3, RCM-1-2, Vijay, RCM-1-1, MLY,
MLW, Navin, Gujarat Makki-2 and hegha)
were evaluated, The seeds were sown in the
last week of April at a spacing of 45x 30cm
with fertilizer dosc of 100-80-60 kg N, P,O,
and K O/ha. Among the varieties, RCM-1-3
performed better with an average kernel vield
of 39 g/ha followed by MLW (34 q'ha), Vijay
(32 g'ha) and RCM-1-1 (26 g/ha), and RCM-
1-2 recorded lowest yield (12 q'ha).

Effect of date of sowing on yield

The first week of April was the best for
sowing to get hiphest kernel vield for varisties
Ganga (54 g/ha), RCM-1-1 (33 g'ha} and
RCM-1-3 (31 g/ha). However, the varieties
Navjyot and RCM-1-2 have recorded highest
vield (48 and 24 giha, respectively) when
sown during 3rd week of April.



80

OILSEEDS

GROUNDNUT
(N8 Azad Thakur & K. Laxminarayana)

Ten groundnut varicties (Girinar-1, ICGS-
65, 1CGS-44, ICGS-1, ICGV-86325, ICGV-
86390, JL-24, NRCG-1407, NRCG-5953 and
ICGV-87187) were screened during kharif at
a fertilizer dose of 60-40-40 kg N, PO, and
K,O/ha. Among the varictics, Girinar-1 per-
formed better with a yield of 24.5 gha
followed by ICGS-65 (235 glha), [CGS-44
(23.4 g/ha) and 1CGS-1 (22.3 g/ha). The other
varietics also recorded an average yield of
18-20 g/ha. The variety 1CGV-87187 had
shown highest shelling percentage {79.5%).
The kernels of Girinar-1 were bold, large and
higher in test weight (46.5 g).

Integrated nutrient management
(K. Laxminaravana)

An experiment was conducted during
khavif to study the effect of graded doses of
NPK in combination with organic manures on
yield performance of groundnut. Highest pod
yield (20.4 g/ha) was recorded with the ap-
plication of 100% NPK +15t FYM /ha and
closely followed by 100% NPK + 5 t poultry
manure /ha (13.8 g/ha) and 100% NPE+5t pig
manure ‘ha (17.9 g'ha). All other yield at
tributes showed the same trend in line with
pod vield. These results also revealed that
combined application of organic manures and
inorganic chemical fertilizers enhanced the
crop yields and sustain the soil fertility.

Mustard
(N.5. Azad Thakur & K. Laxminaravana)

Fifteen varicties of mustard viz., BEH-
3159, Vaibhav, PCR-7, Pusa Bahar, Kranti,
Bia-902, TM-2, Varuna, TM-4, RH-3, Rohini,
RH-819, Sangita, Sharma and Pusa Bala were
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evaluated during rabi at fertilizer dose of 50-
60-60 kg N, PO, and K O/ha. It was observed
that the variety Rohini recorded highest yield
(19 g'ha) followed by Krant (16.5 g/ha),
PCR-T (16.0 g/ha) and RH-3 {13.8 g'ha).

Soybean
(N8, Azad Thakur & K. Laxminarayana)

Out of fifteen varieties of soybean, JS-
335 recorded highest vield (12 g/ha) followed
by NRC-2 (11.2 g/ha), PK-472 (11 g'ha) and
Bragg (10 g'ha). The crop was affected by
leaf folders and pod borers and controlled by
spraying of Nuvacron @ L5 mll of water.

SPICES

Turmeric
(N5, dzad Thatur & K. Laxminarayana)

An evaluation trial was conducted during
kharif with 8 varieties (Lakadang, PCT-15,
Meghalaya local-1, PCT-12, PCT-I11,
Meghalaya local 11, Kasturi Tanaka and
RCT -1. Highest yield (fresh weight basis)
was recorded in RCT-1 (579 g'ha) Tollowed
by Meghalaya local I1 (426 g/ha) and Kasturi
Tanaka (381 gq/ha). The variety Lakadang
recorded a4 yield of 310 g'ha with highest
curcumin content. '

VEGETABLES
(N8 Azad Thalur & K. Laxminaravana)
Radish

Four varieties of radish viz., Red aush,
Chinese pink, Pusa Chetki and Japanese white
were grown and Japanese white-recorded
highest yield (860 g/ha) followed by Pusa
chetki (760 g'ha).
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Potato

Kufri Mehga recorded highest tuber yield
af 184 g/ha as compared to Kufri Jyoti (148
g'ha).

FRUITS

(NS, Azad Thakur)
Guava

The saplings of *Allahabad Safeda’ were
planted in 1986 and a fertilizer dose of 400
300-300 g N, P,O, and E. O along with 20
kg FYM per plant were given. An average
vield of 176 fruits per plant having a diameter
of 6.21 cm and a weight of 121,25 g was
recorded.

Citrus

The citrus plants (Khasi Mandarin and
Aszam Lemon) were planted during 1986, No
fruiting was observed due to citrus die back,
trunk borer, twig borer and citrus psylla and
deficiency of nutrients.
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Nagaland Centre

EXECUTIVE SUMMARY

Out of 14 rice varieties, Heeng, Jeera,
K.D. 263, MW-10, hybrid 6111 and 6201
were least susceptible to leaf roller damage.
Furadan 3G {carbofuran) was highly effective
against stem borer, Insccticides were more
effective than indigenous methods in control-
ling the gundhibug population. Hybrid 620]
was comparatively superior to 6111 with an
average vield of 53 g/ha and free from insects
and diseases,

Out of 22 varieties of green gram under
IVT, MIVT-B65, 853, 850, 851, B67 and R48
gave higher yield of about 10-13 g/ha.

7

M-27 variety of mustard yielded high
(15.35 g/ha). Sunflower {var. Morden) per-
formed better in rabi than kharif,

Application of 300 ppm boron o tomato
favoured the higher productivity; cabbage
hybrids yielded almost double of the existing
varieties,

Azolla @ 10 g/plant along with 20 kg
FYM and half of the recommended dose of
NPK/tree improved the yield attributing char-
acters of banana. Hand weeding was equally
effective to weedicides in controlling the
weeds. The application of manures from cow,
rabbit and pig fortified with 25% DAP gave
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higher yield. Spraying of GAD3 at 100 ppm
improved physical parameters of papaya fruits,
CO 6 of papaya variety gave higher number
of fruitsitree out of 4 varieties tested. A small
model of kitchen gardening was developed,

Charmil was found cheaper to control the
skin treatment of animals. Rabbit ration sub-
stituted with 40% banana leaves gave highest
productivity. Livefit vet can be used @ 4 kg!
ton of feed premix or liquid 40 ml/50 rabbits
to check the effect of aflotoxicosis (0.8 ppm)
in feed. Ruchmax can be used as a regular
tonic for hroiler rabbit.

INTRODUCTION

In 1975, when research centre was set up
for MNagaland State, two different locations
were planned one at Yiesmyeng near
Mokokchung for taking up problems of high
altitude arcas and other ar Jharanapani for
taking up the agricultural problems of lower
altitude, Presently the centre is functioning at
Jharanapani about 27 km away from Dimapur,
Research activities for high altitude areas are
now carried out at Platsero, The centre is
working on rice, maize, oilseeds, plant pro-
tection, livestock management and mansfer of
technology programmes through KWK,

RICE

INTEGRATED PEST MANAGEMENT

(P, Venkateswearlu)

Assessment of leaf roller damage

Out of 14 varieties, leaf roller damage
was Tound to be maximum {13.44 leaves/10
hilis) in Dwarl Mashuri followed by Mashuri
(12.88) and Sarsa (11.55); whereas Heeng
Jeera, Pankaj, K., 263, MW-10, hybrid 6111
and 6201 were least susceptible.
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Insecticide trial

Nine insecticides were tested against stem
borer and leaf roller in variety Dwarf Mashuri.
Furadan 3G fcarbofuran) was highly effective
against stem borer followed by marshal 680G
{earbosulfan} and durmet 20E°C (ehiorpyriphos),
the per cent reduction of damages being 86.45,
%241 and 75.85 respectively. Leaf roller dam-
age was effectively controlled by Seout L8
EC (65.90%). The per cent reduction of leaf
damage ranged between 5807 and 49.92 in
other treatments.

indigenous methods of control

The efficacy of 4 indigenous traditional
knowledge techniques (ITKs) over two years
of study revealed that insecticides were more
effective than indigenous methods in control-
ling the gundhi bug population and increasing
vields, However, a comparison of [TKs indi-
cated that dead [rogs (40.55%) followed by
crabs (33.96%) with an increase in the yield
of rice to the cxtent of 3.85 and 3.50%
attracted more bugs, respectively, Among the
insecticides, deltamethrin 0.001% showed the
highest per cent reduction of bugs (93.30)
with an increase in the yield by 9.853% over
controf,

Performance of hybrids
(4K Khan & P Venkateswarly)

Two hybrid varieties of rice (6201 and
6111) obtained from Directorate of Rice
Research, Hyderabad were evaluated. Hybrid
6201 was superior to 6111 with an average
yield of 53.0 g/ha and free from insects and
diseases,

PULSES
(AK. Khan & P. Venkateshwarlu)

Twenty-two varieties of green gram were
assessed for the yield and yield attributes in




RESEARCH ACHIEYEMENTS — NAGALAND

intial variety trial (I¥T). The varieties MIVT-
863, 833, 850, 851, 867 and 84% yielded
significantly higher than others, The yield of
these wvarieties was between 10-13g/ha,

OILSEEDS

Mustard
(4K Khan & P. Venkateswarlu)

Five lines were tested for vield and other
characters under rainfed rabl, M-27 yielded
highest (1535 gtha) followed by TCN 43
(839 g/ha).

Sunflower
(AK. Khan & P. Venkateswarlu)

Sunflower (var. Morden) was superior in
rafi with an average plant height of 118.5 em,
head diameter of 24.6 em and vield of 12,56
g'ha, In kharif, plant height, head diameter
and yield were recorded as 103 cm, 20.2 em
and 7.93 g/ha. In rabi, seed formation was
proper but, the incidence of tobacen caterpil-
lar, Spodaptera litura fab was slightly more
than in kharif

FIBRE CROPS

Cotton
(B, Venkateswarlu & A.K. Khan)

L 389 was evaluated for its performance
under foothill conditions, The plant attained
an average height of 148 om with 9 branches
and 62 bolls. The average yield was 21.02
g'ha and length of fibre was 3.56 em, During
the crop period, inseet pests like jassids and
American bollworms were recorded but their
pepulation was below economic threshold
level.
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VEGETABLES

Effect of boron application on tomato
iNaresh Babu)

Two consecutive sprays (one at 30 days
of transplanting and the second after fruit set)
of boron @ 50, 100, 150, 200, 250 and 300
ppm on var. Pusa Ruby showed that the
element had positive effects on height of
plant, number of branches, flowering, fruit set
and locule number resulting in increased
number of fruits/plant and the vield At 250
and 300 ppm concentrations, vield and TS8
were increased, whereas, sugar, ascorbic acid
and acidity of fruits reduced.

Performance of hybrid cabbage
fAnamike Sharma)

Two F, hybrids (Sudha and Green ball)
were assessed for comparison with already
existing and improved varieties like Pride of
India and Golden Acre. Hybrids were late by
20-25 days and yielded about 416 q/ha with
4 head size of 1.5 kg whereas, the existing
varieties were early with an average yield of
208.35 g/ha and head size of 0.75 kg In
hybrids, head was very compact and keeping
quality was more than normal varieties,

FRUITS

BANAMNA
(Naresh Babu)
Effect of manures and bio-fertilizers

A field experiment was conducted o
study the effect of organic manure (FYM and
green manure) and bio-fertilizer (Azolla) with
NPK on growth and yield of banana variety
Robusta. The study revealed that application
of Azolla @ 10 giplant with 20 kg FYM and
half of the recommended doses of NPK. (2040,
100 and 400 g/plant/vear) contributed 22.19,
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21.45, 36.82 and 27.35% increase in pseudo
stemn height, girth, number of functional leaves
and leal area, respectively over control.

Weed management practices

Seven weed management praclices viz,
hand weeding, mulching with, hay, paddy
straw, black polythene, inter-cropping of french
bean, green gram and spraying glyeo phos-
phate @ 3 ml/it indicated that more pseudo
stem height (141.08 cm) and girth (57.33 em)
were recorded in hand weeding which was at
par with mulching and black polyphene and
these were superior to other (reatments,
However, number of functional leaves was
not influenced though the total leaf production
and leafl area showed significant differences
among different treatments.

Effect of organic manures on growth
and yield

(P.P. Rohilla, K.M. Bujarbaruah & N. Bubu)

Different livestock dungs viz, cow (T-1},
rabbit (T-2) and pig (T-3} were fortified with
25% DAP by keeping in pits (1 cum.) for &
manths tightly closed and control (T-4), It was
found that treatment had a significant (P <
0.03) effect on growth and vield of banana,
hewever, chemical composition was not af-
fected. It was evident that manures from cow,
rabbit and pig could be fortified (25% DAP)
for obtaining higher vields.

PAPAYA
iNaresh Babu)

Effect of plant growth regulators
Spraying of GA3 @ 100 ppm improved
the physical parameters of fruits viz.; number
of fruits (19.81/plant), length of fruit (30.27
em), diameter of fruit (27.81 cm), weight of
froit {1237.20 g), pulp content (992.70 g),
yield (2451 kg/plant) and minimized the
weight of seeds/fruit (1.29 g). NAA at 100
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ppm increased the chemical constituents of
fruits, TSS (14.05%), sugar (10.21%) and
ascorbic acid {49.13 mg/100g).

Variety trial

Owe of 4 wvarieties of papava (Coorg
Honey Dew, CO2, CO5 and CO6) tested,
maximum number of fruits/plant (79.54) was
recorded in CO6 and fruit set {36.07%) and
weight of individual fruit (2.03 kg) were more
in COS.

Model kitchen garden

(Anamike Sharma, P. Venkateswarly, H.D,
Singh & A.K. Khan)

A small model of kitchen garden
{41.0 % 17.5 m area) was developed near farm
office to drag the attention of farmers and
other visitors, Half of the area was covered
under fruit crops and the remaining area under
vegetables. Fruit crops like banana, pineapple,
papaya, Assam lemon, mango, guava, litchi,
jackfruit, arecanut and the vegetable crops
like french beans, pea, carrot, turnip, radish,
potato, palak, dhania, cabbage, temato, bhendi,
onion, chilli, drumstick, curry leaf and tapi-
ocd, During the year 183,50 kg worth of Rs.
1392/- was received from vegetable crops:

PIG

Growth, production and reproduction
performance

(F.P. Rohilla, KM Bujerbarual & W.R
Singh)

A survey of 10 villages covering different
parts of the state was conducted. Data regard-
ing growth rate and reproductive performance
of pigs and poultry were recorded . In pigs,
average daily weight gain was 191 g/ day, age
of maturity was 517 days, litter size at birth
was 8.40, litter size at weaning was 6.00 and
litter weight was 541 g. Gestation period was
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17 days, piglet mortality was 33%, In meat
iype pouliry, average daily weight gain was
128 giday and marketing age was 13 weeks,
Egg type birds started laying at 180 days ,
number of eggs/per year was 134 and average
egE weight was 43.4 ¢

CATTLE AND OTHER ANIMALS

Comparative efficacy of Himax and
Charmil skin gel therapy in animals

(P.P. Rohilla & W.R. Singh)

A clinical study in cattle for various
disorders using Himax and Charmil over 4
years period was reported, Both ointments
were found equally effective, safe and eco-
nomical for skin treatment of animals, how-
ever, Charmil was found to be cheaper by
(Rs.3.50/10g) than Himax in the market during
the year. The trend was similar in pig and
rabbit also.

RABBIT

Effect of banana leaves feeding on
growth

(PP Rohilla & K.M. Bujarbaruah)

Rabbit ration was substituted with 0, 20,
40 and 60% banana leaves on DM hasis. Body
weight, feed intake, body tempe rature and
respiration rate was recorded individually.
Highest growth was recorded in 40% banana
leaves and minimum average DM intake in
60% banana leaves and control groups.

Therapeutic efficacy of livfit vet against
aflatoxicosis

(PP Rohille, G. Singh & &M,
Bufarbarualy)

Therapeutic efficacy of livfit premix and
liquid was evaluated against aflatoxicosis in
rbbits fed on naturally contaminated (0.8
ppm) feed, There was significant (P<0.05)
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variation from healthy controls with regard to
live body weight, relative weight of liver,
kidney and biochemical traits. It was con-
cluded that Tivfit vet can be used @ 4 kgit
of feed premix or liquid @ 40 ml/S0 rabbits
to check the effect of aflatoxicosis (0.8 ppm)
in feed.

Addition of Ruchamax in ration
(P.P. Rohilla & K.M. Bujarbarnah)

Thirty rabbits (NZW & SC) aged 40-45
days were divided into 3 equal groups.
Ruchmax was added ¢ 0.2% (T-2) and 0.4%
(T-3), while the first group was kept as
control (T-1). Based on the present study
Ruchmax may be used economically as a
regular tenic for broiler rabbits for highest
growth,
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Sikkim Centre

EXECUTIVE SUMMARY

In maize, crossing was made in all pos-
sible combinations ¢xcluding reciprocal and
41 cross cobs obtained for further advance-
ment, 41 cross cobs hybrid and 30 inbreds
were maintained. In advancement of F_inter-
varietal crosses, NE Comp = RCM -1 gave
highest yield followed by RCM 1-2 x Line
9681 and RCM 1-1 x Renuka. In wield
evaluation of Zonal Co-ordinated trial, ZMR
[01 and ZMR- 113 vielded maximum.

The black pram varieties, RCU-6-12, K-
52-1 and TAU-9406 gave maximum yield (7
ghay out of 25 tested. Among the 78 lines
of rajmash/frenchbean, PR-84-78, UPF-627
and Gheu semi/Butter bean gave maximum
pad vield in the decreasing order. Crosses
were made to evaluate the subsequent genera-
tion segregation for different teaits,

Twenty single plant selections were made
from F, peneration crosses bred in half dialle]
fashion invelving & promising varicties/lines
of yellow sarson, Twenty five single plant
selections from F_ generation of brown sarson
cross bred linegs were evaluated. Pusa Bold,
Pusa Babhar and TM-2 gave, in order, maxi-
mum yield out of 15 Indian mustard varieties.
The mustard crop sown on 235 September at
row spacing of 45 cm resulted in higher vield,
The yield of sovbean increased significantly
up to 40 kg M/ha,

The leal” extract of Oxpspora paniculata
and Macoranga icwlatadentr in vitro inhibited
the growth of P. aphanidermatm and  Pythinm
sp. by 94 and 100% respectively, Trichoderma
havzianun, T2 foningii and \wo strains of T

viride had the inhibitory effect on thizome rot
pathogens of ginger.

The survey of livestock diseases reflected
that the most important problems were diges-
tive diserder and parasitic conditions. A total
of 36 bacterial pathogens were isolated from
cervical mucus samples of bovine cows. The
specifie causes of the death of most German
Angora rabbits were systematic infection and
pneutnenia and non-specific were injury and
wreamia. The sex ratio of the kidding of
Sikkim local goats for male and female were
1:0.8. The most important causes of mortality
were pneumonia and enteritis.

The cabbage waste can be used as rabbit
feed. The intake and digestion of mixed jungle
grasses were maximum during the month of
August when fed to local goats. The Barhar
leaves supplemented and mixed with jungle
grass indicted thal DM intake increased with
increasing levels of supplementation without
change in eating behaviour. From chemical
composition, it was found that broom grass
and hybrid napier were most fibrous,

INTRODUCTION

The Sikkim centre of the Complex is
located at Tadong, 5 km away from Gangtok
at an altitude of 1200 to 1400 m msl. The
Government of Sikkim handed over 21.5 ha
land in 1976, The farm was properly devel-
oped for facilitating research on all the po-
tential crops and livestocks. The research
findings have been transferred to the farmers
by the seientists through KVE attached to the
centre under fransfer of technology programme,
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MAIZE
if. Meher}

Hybridisation

A crossing programme was  initiated
among 3 white kernel cultivars viz. ROM |-
3, Bikkim Local white, MLW, NLD white and
Gujarat Makli-1 with different desired traits.
Crossing was made in all possible combina-
tions excluding reciprocal and obtained 38
cross cobs for further advancement,

Development of hybrids and
maintenance of inbreds

Development of single cross hybrid among
Y diverse inbreds was initiated by making
crosses in all possible combinations excluding
reciprocal to know their hybrid performance
over the existing popular cultivars and ob-
tained 41 cross cobs for further testing. Also
maintenance of inbreds by setting was done
in 30 inbreds.

Yield evaluation and advancement of F,
inter-varietal crosses

Thirty-five promising intervarietal crosses
made during 1997 were advanced for getting
more desirable recombinants and more pro-
portion of economic alleles, NE Comp » RCM
-1 gave highest vield of 64.3 g/ha followed
by RCM 1-2 = line 9681 (56.8 g/ha) and RCM
I-1 x Renuka (534.6 g/ha). The duration for
maturity was 110.2, 112 and 98 days, respec-
tively for these crosses. Ten- percent best cobs
from each cross were constituted to make the
composites,

Yield evaluation of Zonal Co-ordinated
Trial No. 101 ;

Medium maturity hybrids/composites

A yield evaluation trial consisting of 16
hybrids/composites received form VPEAS,
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Almora was conducted. There was a wide
variation in yield level ranging from 8.4 to
38.45 g'ha but the standard check gave high-
est yvield of 42,4 g/ha. The best performer line
were ZMR-101 yielding 38.46 g/ha followed
by ZMR-113 (36.4 g/ha) and ZMR-112 (30.8
g/ha). The marrity duration ranged from 96
to 106 days and ZMR-113 had the longest
duratior.

PULSES
. Meher & Sanfeev Kumar)

Black gram

Twenty-five varicties/lines were evalu-
ated during &karif. The mean vield of these
lines ranged form 3.43 to 7.10 g/ha. The
maximum yield was obtained in RCU-6-12
followed by KU-92-1 and TAU-9406 with 6.9
and 6,75 g'ha, respectively, Maturity duration
ranged form B6 to 98 days. NDU-94-1 and
KU-204 were the shortest duration varieties
(B6 days) where as Local Pahelodal and RCU-
6-15 were longest duration varieties (97 and
98 days respectively). Among other yield
attributes pod/plant ranged from 7.0 to 45.6,
pod length from 3.98 o 511 cm and seeds/
pod form 506 to 8.5

Rajmash/Frenchbean

Out of seventy-eight lines of germplasm
were maintained, PR-§4-78, UPF-627 and
Gheu semi/Butter bean gave maximum fresh
pod yield of 278, 24.7, and 213 g/ha,
respectively. Highest number of pods/plant
was obtained from UPF-227 (23.4) followed
by Singtame beans (20.1) and UPF-68 (19.6).
The longest pod was recorded in UPF-68
(13.6 em) followed by Singtem beans (11.8
cm). Maximum seeds were obtained from line
84-78 (10.3) followed by UPF-627 (9.6),
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Hybridisation

In order to make the three land races
{Gheu semi, Singtem Local and Montula)
having long duration but good quality, deter-
minate in habit with shorter duration, an
intervarietal hybridisation programme was
initiated involving UPF-679, UPF-627, UPF-
227, UPF-740, UPT-68, Pusa Parvati, EC-
324992, EC-316020, Contender, 1C-2041032,
EC-316037 and EC-324995 as line and above
three land races as tests. Crosses were made
and 157 cross-pods were harvested to be
evaluated in subsequent generation for segre-
gation of various traits.

OILSEEDS

Yield evaluation of Brassica compesiris
var. Yellow sarson throughBulk
pedigree method

L. Meher)

Twenty single plant selections was made
from F, generation crosses bred in half diallel
fashion involving six promising varieties/lines
viz. 88-1, 88-2, 88-3, YSC-08, YSU-8501
and YSP-842. They were evaluated for their
performance at 3 locations alongwith standard
check 58-1, These lines were selected based
on the visual performance at late flowering,
late reproduction and final seed yield/plant.
The yield of these selected lines varied from
10.0 gfha in [V-9/(Yse-68 x YSP-842) x YSP-
$42] to 19.3 g/ha. The maturity period varied
from 121 davs in [V-4{Yse-68 x 55-3)] to
135 days in [V-1/{YSP-842 x YSK-8501)]. In
the above trial 7 lines out yielded the standard
check §5-1 ({152 g/ha). The overall seed yield
was poor due to damage during harvesting
because of heavy rainfall. Highest yield was
recorded in V-117Y5P-842 % 55-3 (19.3 g/he)
followed by V-6/85-3 x 58-2 (18.4 g/ha) ani
V-1O/YSP-842 x 88-3 (17.7 g'ha).
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Among other yield traits V-5 had maxi-
mum pods/plant of 150.25, V-16 had highest
pod length of 542 cm and V-18 had maxi-
mum of 17.6 seeds/pod.

Yellow sarson

A bulk was constituted by selecting 5%
best promising plants  based on
morphophysiological uniformity from each of
IS erosses made earlier involving 6 varietics
in half diallel design. Some of which were
separated in early segregating generation and
maimtained as 21 lines, These bulks were
evaluated for their performance in a replicated
trial. The yield of these bulks ranged from 6.5
to 23.66 g/ha and maturity duration from 114
to 125 days. About 6 bulks ourvielded the
standard check 58-1. Bulk censtituted from
88-3 x 88-2 gave maximum yield of 23.7 g/
ha followed by 55-3 x §8-1 (23,53 g/ha) and
S8-1 x 852 (22.75 g/ha). Among important
yield attributes YSP-B42 x 58-3 had highest
number of pods/plant {16014}, YSP-842 x 55-
I {(b) had longest siliqua (5.3% cm) and 5S-
I % S5-2 had maximum number of seeds/
siligua (17.73).

Brown sarson

Twenty-five single plant selections were
made from F, generation of crosses made
carlier among 6 promising lines viz, 55-1, §5-
2, 55-3, YSC-68, YSK-8-501 and YSP-842
in half diallel design. These lines were evalu-
ated for thejr performance in a replicated trial
against standard check $S-2 with a yield of
20.8 g'ha. The yield of these lines ranged
from 143 gha in V7 to 26.8 g/ha in V-23
and maturity duration from 127 to 140 days.
Ameng these, 7 lines out yielded the standard
check.

Among important yield attributes V-18
had maximum number of pods/plant (191.6),
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V-2 highest pod length (5.6 cm) and 58-2
highest number of seed/pod (20.3)

Twenty bulks were constituted from 13
_crosses bred earlier in balf diallel fashion
from F, generation involving 5% best plants
having uniformity in morphophysiclogical
characters. With standard check §85-2. yield
of various bulks ranged from 150 to 254 of
ha. Nine bulks outyielded the standard check.
The highest yield was recorded in ¥SP-842
® 88-1 (a) (25.4 g/ha) followed by 55-1 x 88-
2 (246 g/ha) and YSP-842 x YSK-8501 (24.5
gha).

Maintenance of germplasms

Forty lines of toria, yellow sarson, brown
sarson and Indian mustard were maintained.

Indian mustard

Fifteen wvarieties were evaluated. Pusa
bold produced highest yield of 185 g/ha
followed by Pusa Bahar (17.2 g/ha) and TM-
2 {166 g/ha), The vield ranged from 6.8 to
8.5 g/ha. The shortest duration variety was
the TM-4 maturing in 155 days.

Performance of rainfed mustard
influenced by dates of sowing and row
spacing

flasiit Raur & Sanjecv Kumar)

Mustard war, Pusa Bold was grown m
field with five dates of sowing viz. 25 Sept.,
5 Oct,, 15 Oct, and 4 Now, at 30 cm, 45 em
and 60 cm row-row spacing. Among all the
dates of sowing and row spacing, mustard
crop sown on 25 Sept. at 45 cm row spacing
resulted in higher yield (22.7 g/ha) but was
found at par with 5 Oct. sowing at 30 cm row
spacing.
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SOYBEAN

Effect of bio-fertiliser on productivity
(Sanfeev Kumar, Jasjit Kawr & Pativam)

Soyhean variety PK-486 was inoculated
with Brady Rhizebiwm strain along with dif-
ferent lewvels of nitrogen. The treatment
NPk, T Rbizebium resuited in signifi-
cantly higher number of pods/plant, pod
welght/plant, 100 grain weight, pod and ker-
nel vield per ha over all the treatments but
was at par with treatment W, P K_ in respect
of number of branches/plant and weight of
podsiplant. Rhizobium inoculation had added
about 12.3 kg more nitrogen/ha in soil over
uninocculated plots, After the harvest of soy-
bean, mustard variety Pusa Bahar was grown
in the same plots with different nitrogen levels
and mulch treatments. The yield, number of
pods/plant and oil content from N, P K

+ Rhizobium was 1878 kg'ha, 51.2 and 18.9%
respectively.

VEGETABLES

Management of important diseases
(Narayana Bhat M)

Hexaconazole, tilt and RIL FOO4 were
effective in managing rust, angular leaf spot
and pod anthracnose disease, Steam sterilised:
and antibiotic treated cold water extracts of
37 plant species were evaluated at 20%
against Pythivm aphanidermatium, Oxvspora
panicrlate and gave maximum inhibition (94.4
%) in both the methods and was significantly
superior to others, In pot culture experiment
among the seven selected extracts, Artemicia
nilagirica and Eupatovinm adenophorum were
significantly superior to others in reducing the
pre emergence damping off, though not com-
parable with ridomyl.
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SPICES

Bioiogical control of important
diseases of ginger

(Naravana Bhat M)

Leaf extracts were tested in vitro against
P aphanidermatum and Pythium sp., the
casual agents of soft rot of ginger. Oxyspora
pamiculata gave inhibition upto 94.4 % against
Fooaphanidermatum  while Macaranga
dentriculata evinced complete inhibition of
Fynium sp. in both the methods of steam
sterilisation and antibiotic treatment, Nine and
12 extracts showed more than 50% inhibition
against the two species respectively while 27
and 22 extracts showed minimum % inhibition,

None of the 45 plant species tested
exhibited 100 % inhibition against Fusarium
mniliforme, F, oxysportm and F. solani the
casual agents of dry rot of ginger, Only
Schima wallichii showed more than 50 9%
inhibition against F. moniliforme {66.7%), F.
solani (50 %) and F. oxysporum (50 %),
Eupatorium adenophorum exhibited §3.7%
inhibition against F, ouysporim,  Fourteen
species inhibited none of the pathogen.

Two strain of Trichederma viride, one
cach of T. harzianwm and 1. kowingii were
found inhibitory against rhizome rot patho-
gens in vitro by dual culture methods by
6v+3rgrﬁu'ing the pathogens.

AGROFORESTRY

Collection and evaluation of
multipurpose trees

(Maiber Singh)
Alnus nepalensis attained maximum height
of 26.72 m followed by Prunus ceresoides

a1

(16.9 m), Terminalia myriocarpa (1531 m}
and Evodia fraxinofolia (13,54 m) while the
least height was recorded in Albizzia procera
{4.2 m), Basal girth and girth at breast height
(GBH) in multipurpose tree species varied
from 17.2 to 88.01 cm and 12.25 to 70.61 cm
respectively, Maximum basal girth and GBH
was recorded in Ficus elevata whereas Albizzig
procera showed minimum basal girth and
GBH {Table I,

CATTLE

Survey of diseases
(. Chandra & H.D, Kavrmakar)

In spite of the existing facilities, the latest
available records show that the livestock
population in the state has suffered from
various infectious or non-infectious diseases
during 1996-97 numbering 39022, The most
important problems were digestive disorders
(30.16%) and parasitic conditions (25.26%).
significantly high incidence of skin diseases
(8.45%), reproductive disorders (7.36%) and
respiratory disorders (7.13%), were also ob-
served. The infectious diseases including FMD,
BQ and H.5. together account for 2.929
cases. Various deficiency diseases (3.16%),
metabolic diseases (2.05%) and: poisoning
(1.14%) were also observed. High number of
surgical conditions (5.65%) and other discases
(6.70%;) including martitis, haematuria, ephem-
eral fever and cancerfumour were also sig-
nificant problems of livestock farming in
Sikkim,

Studies on bacterial pathogens
associated with reproductive disorders
Samples were collected from  different
parts of the state during 1998-2000 and
investigated for bacterial pathogens associated
with reproductive disorder in bovine cows,
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Table 1. Vegetative characteristics of different MPTs
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Namie of specics Basal girth Girth at breast ht. Heighit
() {em) {m})
Al nepalensis BRI 61 26.72
Fieuy honkerii Stas 3778 03.25
Levcaeny lugeocaphala 29.32 20,10 0a.27
Fiens fedevarn BE.7H B2.43 016.93
Frous mfecroria 39.67 29,71 06,63
Ficues nemoralis 32,00 23,00 05.57
Pinus peitla 770 ST.ED 1034
Michetia valuting 38.50 22.44 .06
Evadia fraxinafolio 69.10 54.73 13,54
Terminalia myriocarpa 66.94 - 33.10 15.31
Selima walliehi 5518 43.07 0917
Sawrauvia nepalensis 36.50 25.68 .56
Prigies ceresoides 8134 fH.33 14.90
Hrasstopsts mitis 5240 39.07 04,65
Girewia opting 21.80 14.50 04.80
Albdzzia procera ET.ZFII 12,25 34,20
Litvea polvanti 5585 48.23 10.35
Ervthring arhorescens 5840 ALEN 08.45
Artocarpus lekoocha 27560 20.10 04,80
Ficus hengaleisis 6160 4808 0721

All the samples including, 75 eervical mucus
from repeat breeders, pieces of placenta from
% cases of abortion, and 150 each of milk and
blood serum samples from suspected cows for
brucellosis were examined in the laboratory,
A total of 36 bacterial pathogens including,
10 Staphylococcus aureus, 7 E. coli, 4 Proteus
P, 4 Baetllus sp., 3 Selmonella sp., 3 Coryne-
bacterium pyogenes, 2 Sirepiococcus Pyogenes,
2 Kigbsiella sp. and ! Enterobacter sp., have
been isolated from cervical mucus samples,
From aborted foetal placentas; 5 Brueella

abortus, 2 Corynebaceerium pyvogenes and |
each of E. coli and Safmonella sp. were
isolated, Twelve per cent of the milk and sera
samples were found to be positive for brucella
antibodies. Out of 18 milk samples which
were found to be positive in ‘Milk Ring Test’,
the corresponding sera were also positive in
‘Rose Bengal Plate Test’ and ‘Standard Tube
Agglutination Test’, The antibody titres of the
brucella positive sera were 1:40 for 11, 1:80
for 5 and 1:160 for the other 2 numbers of
samples as observed by ‘Standard Tube
Agglutination Test',
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RABBIT

Health status at farm

(R, Chandra, HD. Karmakar & K.C.
~Miskral

A flock of German Angora rabbit was
maintained. Initially all the animals werc
sereened for enterobacterial pathogens and
gastrointestinal  parasites, Various disease
conditions were treated with available drugs
and laboratory investigations were carried out
with antemortemn and post-mortem specimens.
During the period (1998-2000), a total of 23
rabbits died. The most significant specific
causes of death were systemic infection and
preumonia, while for non-specific causes the
most important were injury and ureamia.
Laboratory investigation with post-mortem
specimens resulted in isolation and identifi-
cation of 10 bacterial pathogens, including 5
Staphylococcus aurens, 2 Strepiococcus
peumonive, 2 Pastesrella multocida and 1
Clostridivm tefani.

Pre weaning mortality
(Ramesh Chandra, HD, Karmaker & K, C,
Mishra)

Pre weaning mortality was 21.05% out of
114 young born in 24 litters the pre weaning
mortality was highest in the month of March
(7.89%) followed by December and Novem-
ber (7.02% & 3.51%), respectively

Productive and reproductive
performance
(Ramesh Chandra, H.D. Karmaker & K.C
Mishia)

The performance of Angora rabbits was
recorded during the year and presented in
Table 2.

03

Table 2, Productive performance of A ngora rabhit

Paramelers Mean and SE
Littor size ar birth 4751+ 0.2
Litter wi. at birth (g} 2293k = R0
Individual wi. at birth (1) 4RI+ (.87
Litter size al weaning 445+ 012
Litrer wi. ol weaning () 225250 £ 12.0
Individual wit af weaning () 0618 £ 14,67
Wi, a1 G0 days (g) 1520.51 4552
Wt ar 20 days (g) TH92.3] 44704
W at ERO days (z) 2452.26 + 28.03
Gestation period {dovs) IS+ 026
Mo, of serviesfconception (%131
Conception rate (%) BoL
Av. woel praduction (g shearing) 11836 2 249
Av, stable length of wool (om) 1084 & 0,23
Diameter of wool {u) 285 £ (L36

GOAT

Performance of Sikkim local goats

(Ramesh Chandra, H.D. Karmaker & K.C
Mishiral

A total of 5 kidding were obtained from
Sikkim local goats with single and twinning
incidence of 20% and 80% respectively. The
sex ratio was record as 1.0, 1:1 and 1:0.8 for
single, twinning and overall kidding, respec-
tively. Data on growth rate of the kids from
birth to & month of age was also recorded
during the year. The male kids were heavier
than their female counterparts at all the stages
of growth from birth to 8 month of age.

Selection for twining and triplet
production traits

(. Chandra, H.D. Earmakar & K.C,
Miskra)

A flock of Sikkim local goat was main-
tained in “Goat Research Unit’ of ICAR,
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Tadong for this investigation, The animals have
under gone initial screening for entero bacte-
rial pathogens and gastro intestinal parasites,
Warious disease conditions have been treated
with available drugs, and laboratory investiga-
tion has been carried out with antemaortem and
post-mortem specimens. A total of 19 animals
died during the reported period (1998-2000),
The most important specific causes of morial-
ity were pneumenia and enteritis. Laboratory
investigation with post-mortem specimens has
resulted in isolation and identification of eight
bacterial pathogens, including 4 Pastenrella
multocida, 2 Eschevichio coli, one each of
Staphylococcus aurens and Mycoplasma

IYCHAEs.

FEED AND FODDERS

Nuiritional evaluation of cabbage waste
in rabbit

(Debasis De, Asit Das & Ramesh Chandral

Six adult Soviet Chinchilla rabbit were
taken to evaluate nutritive walue of cabbage
waste, Fifty per cent of dry matter (DM)
requirement of rabbit was met through con-
centrates mixture (maize 45 parl, mustard
cake 40 part, wheat brawn 12 part, mineral
mixture 2.5 part, and common salt 0.3 part).
Rest of the DM requirement was met through
cabbapge waste. After a preliminary feeding of
38 days and digestibility trial of 7 days, there
wits body weight gain of rabbit @ 943 g/d
during trial period which showed the potential
of cabbage waste as rabbit feed which oth-
erwise 18 thrown away and causes disposal
problem.
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Seasonal variation in nutritive value of
mixed jungle grass for Sikkim local
goats

(dsit Das & Debasis De)

Three digestibility trials were conducted
during the months of August, December and
April. Dunng each period 4 Sikkim local
goats (Av, body wt. |9 + 1.8 kg) were stalfed
with mixed jungle grass ad lib, After a
preliminary feeding period of 14 days, a
digestibility trial of 5 days collection period
was conducted during each period (Table 3).
The intake and digestion of nutrients were
maximum during the month of August, fol-
lowed by December and April.

Nutritive value of Barhar leaves for oats
{Asit Day & Debasis De}

Four adults Sikkim local zoats {Average
body weight 20025 £ 1.50 kg) were stallfed
on Barhar {Artecarpus lakoocha) leave ad lib.
After a preliminary feeding of 14 days, a
digestion trial of 7 days collection was con-
ducted, DM consumption was 4.61 £ 011 %
of body weight indicating that barhar leaves
were highly palatable.

Effect of Barhar leaves
supplementation of mixed jlungle qrass
on intake, digestion and eating
behaviour of Sikkim local goats

(Asit Das & Debasis De}

An experiment was conducted to study
the effect of barhar leaves supplementation on
intake, digestion and eating behaviour in
Sikkim local goats fed on mixed jungle grass
based diet. 4 Sikkim local does (Av. b.wi
18.7 & 1.14 kg) were randomly distributed in
an experiment based on 4 x 4 latin square
design comprising 4 treatments, 4 animals and
4 periods (Dec, - Feb), each comprising of
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Table 3. Seasonal variation in nutritive value of mixed jungle grass for goats

Parameter August December April
D intake (g'd) Sn% 507 485
£7% 84 1 1843
Digestibility (o)
D 50,56 52,19 41.71
£2.02 196 =284
oM 634858 5148 49.32
+2.82 143 =176
cp AT ana 49,43
=053 £ 1.36 445

Table 4. Effect of barhar leaves supplementation on intake, digestion and eating behaviour in goats fed
mixed jungle grass based diet

Parameler Dictary treatments SEM

I 1] m v

Feed consumption (g'd)

Jungle prass* 517a 53253 512a A69h 23.2

Barhar leaves _— 120 239 351 -—

Total** 517a 65k 5l 1204 | 8.4

Digestibility of nutrients {%h)

Dbt ® 52.1% ] .56b Gl 78h 59340 .18

bt 5342 63590 f4.62h 64.37h 1.43

5 573 a 62.54b o7 8%h a%.45h 1.36
Farameter I:i.ir;:mrg.r tregtments SEM

I 11 i1 LY

Plane of nutrition {(g/d)

DO 1* 242 361h 420 467¢ 17.52

DCP | =* 19.332 313308 43 B 52.42d 1.41
Time spent (min/d} ;

Eating Pl 235 74 239 174

Ruminating h¥ol aR0 586 S60 [

Idling 677 G35 574 G40 22.5

a, h, & values bearing different superscript differ significantly.
P05 **F<{0.M
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21 days of which 14 days was adaptation
period and 7 days was collection period. The
four dictary treatments were mixed jungle
grass ad lib. (I) supplemented with either 15
{IT}, 30 (II[) or 45 (I¥} % of barhar leaves.
The results are presented in table 4.

The results of the trial indicated that DM
intake increased with increased level of supple-
mentation without any significant change in
eating behaviour. Digestibility of nutrients
increased only upto 15% level of supplemen-
tation  beyond which there was no further
improvement. Though there was a linear
increase in DCP intake with increased level

Table 5. Chemical composition (% DM) of fodders
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of barhar leaves in the diet, DOM | increased
only upto 30% level of supplementation.

Chemical composition of some fodders
performing well under Sikkim condition

{Asit Das, Debasis De & Matber Singh)

Samples were analysed for crude protein
{CP), neutral detergent fibre (NDF), acid
detergent fibre {ADF), hemicellulose, cellu-
lose and lignin. which are presented in
Table 5.

CP content was highest in Dallis (Dactyiis
glomarata) followed by dhutesars (Seraria
palmifolial, Wandi (Setaria sphacelata), broom

Sample CP NDF ADF Hemicellulose Cellulose Lignin
BN 82048 525 69,37 41,34 28.02 2499 580
£+ 051 + 1.32 £ 0.73 + 097 083 + [L69
NB 21 486 67.83 40.87 6,98 2737 315
+ 029 &235 + 3.4 & .50 =019 + 114
Dhitesaro 7.9 50,91 34,72 26.64 23.83 382
+ .39 + L5 + 304 + 144 t 218 % (.37
Mandi 715 fil,59 3431 27.29 22.65 4.35
038 + 143 + 249 + 66 + {157 £0.37
Guatamala 5.69 380 1595 7.4 2214 5.65
= 0.44 + 230 + .82 = 142 £33 041
Dallis B0z G554 795 27.64 2593 F4]
+ (.14 £ 1:72 + 022 + .75 +0.94 + 041
grass (Thysanolaena maxima), Guatemala PUBLICATION

{Tripiscum fexum), Hybrid napier BN 82048
and NE 21. Lignin content was highest in
broom grass followed by hybrid napiers,
guatamala, dallis and was lowest in dhutesarg
and nandi setaria; similar trend was also
observed in NDF and ADF content, From the
chemical composition it is evident that broom
grass and hybrid napier are most fibrous.

Kumar, 5. and Kumar, A. (1999} Production
potential of various Spanish and Vir-
ginia groundnut (Arachis hvpogaea L)
cultivars in mid-western plains of Uttar
Pradesh. fndian J. Agric. Sci. 69 : 519-
520,




Tripura Centre

EXECUTIVE SUMMARY

Out of 14 rice lines, TRC-87-251 per-
formed the best and was partially tolerant to
leaf blast. The application of 20 t
vermicompostha increased the prain yield by
82% over control, Weed free rice plols gave
the maximum production followed by
weedicides Butachlor and Pretilachlor. Among
the 8 crop sequences, sesamum-rice gave the
highest rice equivalent yield followed by rice-
blackgram and greengram-rice.

Among the tested fungicides, carbendezim
proved best to contral the blast and brown
spot diseases.

In early maturing trial on maize, Prakash
gave the highest yield and Hrasha performed
well in medium maturity,

RBL-52 and Pahelo/UG wvarieties of
ricebean and blackgram performed best among
tested lines/cultivars. The mulching of straw,
Chan and polythene gave significantly higher
grain yield of blackgram as compared to
control. The 45 cm row spacing and mulching
gave the maximum yield of greengram, The
application of phosphorus and Rhizobium in-
creased the grain yield of hlackgram and field
ped.

All tested groundnut germplam showed
the tolerance to soil acidity. The application
of phosphorus, lime and phosphate solubiliz-
ing bacteria together gave the maximum yield
of groundnut. Out of 30 lines of g}-oundrmt
tested, ICG-10936, 1CG-10932, 1CG- 10043
and TCG-11183 were tolerant to early and
late leaf spot discases, The grain yield of
mustard increased significantly at 25 kg N/
ha and Azotobacter application. Among the 44

8

lines of sclection and crosses of mustard,
(SCRT-1-1)-1 pave the maximum yield fol-
lowed by (SCRT-1-1)-1 and (SCRT-1-1)-
5.8oybean varieties, VLS-45 produced maxi-
mum grain yield followed by MAUS-45 and
Uam-52,

The growth attributing characters of
gladiolus improved maximum by the applica-
tion of 25 ppm 2, 4-D and early sprouting of
cormels occurred with 0.2% of K SO, fol-
lowed by hot water treatment and continuous
wetling in running water. Big cormels (2.5-
3.5 em diameter) gave long floral spikes. The
bud initiation was earliest in August planting
of chrysanthemum and minimum in October
planting.

In Okra, out of 19 crosses, Parvati
Kranti » 7-Dhari, Parvati Kranti = Hibiscus
rosa sinensis, Parvati Kranti » Harbhajan
showed 99% resistance to yellow vein mosaic
virus in F_ generation and former two re-
corded maximum weight of individual fruit,
The tomato seed treated with latex of plumeria,
croton and Indian rubber produced the maxi-
mum weight of fruits/plant,

Under agroforestry arboretum, growth
parameters and fuel wood productivity of
different MPTS were measured. On 50%
pruning of MPTS, the maximum fuel wood
productivity was recorded G, arborea, 5.
saman and T. grandis. Productivity of tur-
meric and pineapple was alse evaluated under
different trees, Among the bamboo species,

~ Makal attained the maximum height and least

was with Muli, Silvi-forage system had the
positive effect of soil health,
]

A community land under Lembucherra

Gaon Panchayal was selected to implement
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the NWDPRA programme. An upland tarm-
ing svstem is being developed at the research
cenire, i

Acclimatisation of artificial feed was tested
and found successful in 11 species of oma-
mental fishes. Three new species of copepod
parasites of fishes were recorded.

INTRODUCTION

Tripura centre of ICAR Research Com-
plex located at Lembucherra, abour 14 km
away from Apgartata, has been functioning
since 1976, Due to the presence of subtropical
and humid climate, a number of kharif crops
are grown in Tripura. Cropping intensity is
very high in low land locally known as
“lungas” while upland covering 60% of total
geographical area possess a low cropping
intensity. The centre is presently engaged in
research on rice, oilseeds, pulses, vegetables,
flowers, caitle, poat, rabbits, pigs, fshery,
agroforestry and farming system. The research
{indings have been transferred to the farmers
through KVE situated at Birchandra Manu in
South Tripura.

WEATHER
(M. Datta, P, Chowdhury & KR Dhiman)

Agrometeorological data as recorded in
Lembucherra are as follows:

Air temperature : Maximum and
minimum temperature varied from 26.5 to
A5.1°C and 12,1 to 24.6°C respectively. The
variation between the maximum and mini-
mum temperature was from 7.4 o 14.8°C,

Relative bumidity : Humidity in air
varied from 78.4 to B7.58% and 19 to 66% in
the moming and afternoon respectively. Win-
ter months showed reduction in humidity as
compared te that in  summer and fharif
SEASON.
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Wind velocity : Wind veloeity underwent
a variation from 1.70 to 7.60 km/hr. Months
from April to August recorded high wind
velocity.

Sunshine : Sunshine on an average un-
derwent a variation from 3.8 to 8.2 hours/day.
In the months from July to September, low
sunshine was recorded.

Pan evaporation : Daily evaporation
varied from 2.7 to 4.3 mm/day and the total
evaporation was 1176.4 mm.

Rainfall ; Total rainfall was 2527.7 mm
and rainy days were 113 Pre fharif rainfall
in this vear was very low (42,2 mm) thus
delaying the sowing of rainfed crops. Rainfall
distribution graph showed the presence of
highest (596.3 mm) rainfall in July. There was
no rainfall in Nov. and Dec. when the total
evaporation was 1981 mm thus leading to
stress in soils,

Validity of weather forecast : Weather
forecast as received from the NCMRWE,
Department of Science and Technology. Gavt,
of India was translated in the form of agro-
advisory bulletins (49 nos.) which were pub-
lished in the local newspaper and broadeast
through TV and Radio station. Forecast ac-
curacy (ACC) was the highest in winter
months, Kharif months showed the existence
of highest bias probability of detection and
threat score. Corrcet rainfall forecast varied
from 18.4 to 95.6% from pre-kharif to rabi
season. But usable forecast was only 4.6% in
pre-kharif months, Usable maximum and mini-
mutn temperature underwent a variation from
23.3 w 25.0% and 16.6 to 36.0% respectively,
Vary low (3.9 to 4.6%) unusable temperature
was forecast in khari months,

Soil temperature : Soil temperature was
recorded at 5 to 30 ¢m depths both in the
moming and afternoon. Soil temperature in
the morming was lower than that of the
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afternoon. With rise in depth, soil temperature
showed an increasing trend in the morning
and a decreasing trend in the aftermoon.
Irrespective of depth, soil temperature gradu-
ally increased from January to May followed
by a drop and then showed a constant trend
again followed by a drop from October on-
wards.

RICE
(K. Chartopadhvay & KER. Dhiman)
UPLAND
Varietal trial

Out of 14 lines evaluated, TRC-87-251
(27.9 g/ha), Jeli (151 g/ha) and Chingri Joli
(13.5 g/ha) performed better than other local
lines. TRC-87-251, Mycassa and Chingrijoli
were found partially tolerant to feaf blast.

Effect of vermicompost { vc) on rice
productivity, soil properties and
nutrient uptake

Productivity : A field tmal was con-
ducted in upland rice (var. TRC-87-251) with
various doses of vermnicompost (ve) prepared
from waste material using earthworm (Periomyx
excavaris).

Results indicated that the application of
10t wermicompost’ha + NPE and 20t vo/ha
+ NPK produced significant increase in dry
matter from .39 to 3.43 p/plant and 4,09 to
6.30 giplant at tillering and flowering stages
of rice respectively. Maximum grain yield
from 23.39 to 4249 g'ha (31.7 % increase
over control) was recorded after application
of 20 ¢ ve/ha, Vermicompost when applied (@
5 t'ha in combination with NPK and 10 tha
produced 62.2% and 69.3% increase in grain
vield. Significant increase in straw vield from
43.2 to 56.5% over control was observed after

G4

the application of vermicompost. The effect
of 5 to0 15 t vedha in increasing hoth grain
and straw yield was at par. But supplementation
of NPK in 5 t vo/ha was required to have
significant increase in rice production.

Soil properties : Consumptive water use
and its use efficiency showed wide variation
from 313 to 375 mm and 6,79 to 12,72 kg/
ha-mm. The application of 15 t ve/ha in T,
produced the highest water use efficiency
although all the values of water use efficiency
were observed to be higher than that recorded
in control {Table 1),

Mean weight diameter as index of soil
appregates increased as compared to control
in all the treatments. The maximum reduction
in soil aggregates from (1,74 to 0.55 was noted
after the application of 10 t voha in T
Available nitrogen substantially inereased from
472 1o 8305 keha after 10 t vetha in Ty
Potassium availability was, on the other hand,
raised in all except T,

Nutrient uptake: N uptake in grain and
straw varied from 24.3 to 67.6 kg/ha and 26.8
to 89.6 kg/ha respectively after the application
of vermicompost. Maximum N uptake in grain
and straw was recorded in T, and T, after the
application of 15 tand 10 t vo'ha respectively.
Similar increase in K-uptake from 2.5 to 7.0
kg/ha was noted in grain in T.. But incon-
sistent change with 60% coefficient of varia-
tion in T uptake in straw was noted though
a maximum increase was recorded in T,
Potassium uptake in grain and straw was
observed to vary from 5.12 to 9.44 kg/ha and
17.61 to 36.14 kpha respectively. Here
maximum increase in K uptake was noted in
T, after the application of 5 t ve/ha + NPEK.
Ca uptake in grain and straw underwent a
variation from 1.1 to 1.6 and 3.5 to 11.6 kg/
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Table 1, Changes in soil physico-chemical properties after vermicompost and fertiliser application

Treatients Water use Water use Soil Available
{mm) afficiency aggregatos musrients (kp'ha)
{icg/ha-mm) {MWD) N K
T, {zontrol) 344 6.79 074 An 3552
T, (251 336 570 1.47 364 39,90
T (T, +NPK) * 357 .92 124 403 37.74
T, (300 343 .04 0.6 343 42,18
T, (T, +MPK} 348 1101594 (.60 552 42,18
T, {1001 313 12,05 .55 B3 308
T, (T, + NPK) 343 11.55 159 402 48,84
T, (1501 334 12,72 (.62 578 1996
T, (T, + NPK) 353 1056 0.68 598 6,62
T, (200 ) 367 0.40 073 4id 39.96
T,, (T, + NFK) 363 9.83 0.72 425 46.62
T, (NFK} 375 G.RY LG5 495 39.90
hiean 35 9,74 077 A5 ALAR
CV (%) 4.0 19.8 353 - 256 1.6

ha tespectively, Maximum increase in Ca-
uptake in grain was noted in 5 t ve/ha + NPK
in T, whereas 20 t ve/ha + NPK in T, showed
a striking increase in Ca uptake in straw.

Effect of time of nitrogen application
and weed control methods on yield

(5 Mitra & D.P. Patel)

Among the three nitrogen treatments, N,
recorded maximum number of panicles/m?,
filled spikelets (%) and paddy yield (Table .
However, N, and N, treatments were at par
regarding their effect on yield attributing
character, paddy wyield and weed dry matter.

Maximum and minimum values of paddy
yield was observed in two control treatments
ie., weed free (W) and weedy check (W}
Among the four weed treatments tested for

comparison, W,- butachlor (pre-emergence)
@ 2 kg ai/ha + 1 hand weeding at 40 DAS
and W, pretilachior (PE) @ 2 kg aitha + 1
hand weeding at 40 DAS and weed frec
treatment recorded significantly higher yield
over the rest (Table 2). Almost similar trend
was observed in panicles/m? and filled spike-
lets (%) while the effect was non-significant
in 1000 grain weight, Regarding weed dry
matter, minimum value was observed with W,
and W, (keeping apért weed free control),

Investigation of diseases
{T.K. Sengupta)

Six local varieties and one high yielding
variety of paddy were tested in upland situation.
Mamithutru, Kalikhasa and Kachkibadam were
moderately susceptible to blast and brown
spot diseases. Among the fungicides tried to
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Table 2. Effect of time of N application and weed control methods on yield attribute and yield of rice

and dry matter of weed at harvest

Treatmenis Plant parameters
Panicles/m2 Filled spikelet 1000 grain Paddy yield Weed dry matter at 60
(%) wi. (g} {g/ha) DAS transformed value
(z/m’)
Nitrogen
M. 1909 4.5 37 288 6.2
M, 21.5 Bl 260 32.0 43
N; 193.7 Tag X0 8.1 71
SEm# 2.49 1.52 0:75 .54 41
CB{P=0.05) = 72 44 NS L5 1.2
Weed Contral
W 206.7 76,2 24.5 339 4.2
W 200.3 158 24.1 30.4 5.1
W, 2108 7e00 252 343 18
W, 2167 B0 254 4.6 39
W, 95.4 684 229 9.6 174
W, 229,] B3.2 272 369 0.7
BEmk . 9.34 215 1.06 0.54 0.57
COHP=0.05) 20 6,2 NS 27 I.6

N, = 0 basal + 50% AT+ 50% PIi N, = 25% basal + 50% AT + 25% I'I;

N, = 50% basal + 25% AT + 25% P1,

W, =2 HW at 20 & 40 DAS; W, = Chan (Saccharum spt mulch; W, = Butachlor (PE) + 1 HW (40 DAS);
W, = Pretilachlor (PE) + | HW {40 DAS), W, = Weedy check; W6 = Weed free control,

control the blast and brown spot diseases
carbendezim proved to be the best followed
by Copper oxychloride,

Resistance to blast

Thirty-six varieties were evaluated against
blast disease on O - 5 scale. Out of 36
varieties, 9 lines scored | (no visible symp-
tom); 13 lines scored 2 (brown coloured
circular spots); 11 lines scored 3 (circular
spots with typical syvmptom) and 3 lines
scored 4 (typical symptom of blast).

MAIZE

Maize co-ordinated trial
(KR Dhiman & K. Chattopadhyay)

Four varietal trials were conducted during
dharif, These melude 65 varieties/lines under
maize co-ordinated trial for NEH and Re-
gional Centre trial. Prakash gave the highest
yield of 52.2 g/ha in early maturing trial with
an average of 80,000 cobs'ha, In medium
maturity irial, Harsha was the best performer
with 33.8 g'ha kernel vield, Line 4217 pro-
duced 4945 g'ha which was highest and
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followed by 4218 (42.6 g/ha) and 4216 (42.4
g/ha) in EVT, Megha and RCM 1-3 (white)
gave almost similar yield (39 g/ha) in Re-
gional Varietal Trial.

CROPPING SYSTEM RESEARCH

Relative performances of rice based
cropping systems on rainfed uplands

(5. Mitra, M. Datta & B.K. Bhattacharya)

The present investigation was carried out
to study the relative performances of ¥ rice
based cropping sequences under rainfed up-
land situation and their effect on soil, Among
the cight different sequences tested, sesamum-
rice recorded hiphest (68.4 g/ha) rice equiva-
lent vield followed by rice-blackgram (63.2 gf
ha) and greengram-reie (60.3 g'ha), respec-
tively, Maximum net return was obtained
from sesamum-rice (Rs. 19,136/ ha) followed
by greengram-rice (Rs. 16,517/ha) and rice-
blackgram (Rs. [6,257/ha) while jute-rice
fetched lowest net return (Rs. 4735/ha). The
water use cfficiency was maximum with
sesamum-rice (8.55 kg'ha-mm) while jute-rice
system recorded minimum water use effi-
ciency (4.45 kg/ha-mm). Rice-blackgram (7.31
kefha-mm), greengram-rice (7.10 kg/ha-mm})
and maize-rice {7.10 kg/ha-mm) also recorded
fairly high water use efficiency. Maximuim
decrease in bulk density (BD) walue in O -
3 em soil depth was obtained in rice-
blackgram (25.5%) and greengram-rice
(25.6%) sequences followed by rice-cowpea
(23.4%) and rice-ricebean (23.9%) systems.
While rice-groundnut and sesamum-rice re-
corded 18-22% change in BD value, maize-
rice and jute-rice sequences recorded 10-12%
decrease in BD value. Considering all the
parameters under study, sesamum-rice, rice-
blackgram and rice-greengram sequences were
found to be highly suitable for cultivation on
rainfed wplands of Tripura.
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Comparative efficacy of organic
amendments on availability of nutrients

(M, Datta & B.K. Bhattacharfee}

Tn the field trial, organic amendments i.e,
vermicompost, cattle manure and Ghricidia
muaenlata leaf were used o upland rice-
cowpea cropping sequence. Organic carbon
was raised from 7.65 to 10,17 and 8.24 10 9.57
kg in direct and residual experiment after
application of organic amendments. The trend
in increase in organic carbon was of the
following order: Cattle manure >
Vermicompost > Glyricidia leafl Available
nitrogen and phosphorus raised from medium
to high and potassium from low to medium.

Mutrient uptake : Maximum rise in N
uptake from 10,91 to 31.02 kg/ha in rice prain
and 49.68 1o 64.35 kg/ba in field pea seed
were noted after the application of cattle
manure and Glyricidia leaf in combination
with NPK (30:15:15) respectively. K uplake
in¢reased from 2.69 to 584 in rice and 5.28
to .46 keg'ha in field pea after the application
of cattle manure in combination with 1/2 and
1/4th of the recommended NPK (60:30:30),
respectively, Marginal increases in P and Ca
uptake was noted in both rice and field pea.

PULSES

(KR, Dhiman & K. Chattopadfyay)
Yield trial
Ricebean

Among 31 varieties, RBL-52 gave the
best performance with an estimated seed yield
of 9.6 g/ha, followed by BID-139-1 (9.3 g/ha)
and BRS-1-2 (9.2 g'ha), Average maturity
period of these varieties was recorded as 80-
85 days.
Black gram

Three lines namely T9, B-12-4-4, B-3-8-
& and six cross combination (Pahelo/U-5,
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Pahelo/UG-218, B-3-8-8/DU-1, B-12-4-4/DU-
[, Pahelo/AMP-36, UG-218/Pahelo) were
raised in autumn on residual moisture afier
harvesting of maize crop. Average yield of all
* lines and erosses was 9 g/ha. All crosses out
yielded the check variety T, (7.2 g/ha). High-
est yield was recorded in Pahelo/UG 218 (10
g'ha). Seeds from different cross combination
were classified according to the colour and
shininess. 22 selection lines from hybrid were
developed which varied widely from Viridis
type o Mungo type.

Effect of mulching and row spacing on
growth and yield of kharif blackgram
and weed growth

All the three mulches, viz straw, Chan
and pelythene recorded significantly higher
seed and straw yield of the crops as compared
to control (4.6 & 7.6 g'ha). Seed yield of
blackgram in Chan mulch (6.3 g/ha) was on
par with polymuleh (7.2 g/ha) and straw yield
did not differ. Mulching resulted into signifi-
cant reduction in weed dry matter over control
(1022 g/m®) with polymuleh recording the
minimum value (48.6 g/m®). Among the three-
row spacing tested, 35 cm spacing recorded
significantly higher seed yield of the crop (7.2
gha), Higher row spacing ic, 45 em in-
creased number of pods/plant (21.2) and 1000-
grain weight (37.9 g) as compared to 25 cm
spacing. There was no significant variation in
weed dry matter yield between 25 and 35-cm
row spacing but 45 cm spacing recorded
significantly higher weed.

Greengram
Integrated weed management

The 43 cm row spacing recorded signifi-
cantly higher seed yield (5.5 g/ha) and 25 ¢m
spacing reduced the weed dry matter signifi-
cantly (5.8 g/m?) as compared to 45 om row
spacing. Application of mulch resulted sipgnifi-
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cant increase in pods/plant (13,3); seeds/pod
(7.8) and seed yield (5.1 gfha) and signifi-
cantly reduced the weed dry matter (6.5 g/m?)
as compared to control.  All the weed control
treatments recorded significantly hisher num-
ber of pods/plant, seeds/pod and seed yield of
the crop over control, Application of butachlor
{pre emetgence) and one handweeding re-
sulted in maximum seed yield (59 g'ha)
which was oo par with two hand weeding
(15 & 35 DAS) treatment (5.0 g/ha) indicating
savings of one manual weeding. Almast simi-
lar trend was observed in case of pods/plant
and seeds/pod. All the treatments recorded
significantly lower weed dry matter as com-
pared to control with butachlor (PE) + 1 hand
weeding al 35 DAS showing lowest value of
weed dey matter (5.0 g/m?),

Growth and yield of kharif blackgram
as influenced by organic matter and
phosphorus

(8K, Bharacharya)

The experiment was conducted to study
the effect of organic malter (poultry manure),
Rhizobium and phosphorus on growth and
yield of fharif blackgram (var, T,). Seed yield
of blackgram increased significantly with
application of phosphorus and was maximum
with 50 kg P.O/ha (9.8 g/ha). It was also
observed that application of Rhizobinm re-
sulted in significantly higher seed vield of the
crop (7.6 g'ha) as compared to control. Or-
ganic matter (poultry manure) when applied
in soil resulted into 13 fold increase in seed
yield of the crop over control (7.2 g/ha),

FIELD PEA

Growth and yield as influenced by
phosphorus, Rhizobium and phosphate
solubilising bacteria

The experiment was carried out to
determine the effect of phosphorus, Rhizobiwm
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and phosphate solubilising bacteria (PSE) on
growth and yield of pea (var. Rachna).
Application of P resulted in significant increase
in seed yield over control (7.9 g/ha) and
maximum yield was obtained with 50 kg P,0./
ha (11.7 g/ha). Rhizobivm (seed inoculation)
recorded significantly higher seed wield (10.4
g/ha) than control (9.1 g/ha). Pea seed when
inoculated with PSB resulted 1.7 times higher
yield as compared to control (8.9 g/ha),

OILSEEDS

Integrated nutrient management

A field triak was conducted in groundnut
(var, [CGS-76) with two levels of lime (0, 2.5
t'ha), phosphorus (0, 50 kg P.O./ha) and
inoculation with Rhizebivm (IGR. 40) and
phosphate solublizing bacteria  (Bacillus
polvmixa).

There was maximum augmentation in pod
and seed weight from 298 to 16.05 and 5.32
to 10.95 g'plant respectively afier combined
application of lime, phosphate and PSB. Simi-
lar was the trend in pod and haulm yield from
£.47 to 17.04 and 18,09 to 33.90 g/ha respec-
tively and was at par with lime and PSB
application..

Yield trial
(K. Chattopadhyay & K.R. Diiman)

12 fines from ICRISAT and one local
check variety JL 24 were sown at end of May.
Average yield performance was very poor (5.4
g'ha). Among all the lines, the performance
of 1CG 10964 was best (13.75 g/ha) followed
by ICG 10974 (11.75 gtha) and ICG 11183
{8.75 g/ha). z

investigation on diseases
(1K Sengupta & Savish Chandra)

Thirty lines were screened for early leaf
spot (ELS) and late leaf spot (ELS) on 0-9
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scale. The score ranged in ELS between 2.2
to 3.2 indicating less ELS incidence while
LLS score ranged from 4.8 - 8.2 indicating
more incidences.

The cultivars ICG-10936, 1CG-10932, ICG
10974, ICG 10943 and [CG-11183 were tol-
erant. 1CG-4995, ICG-7320, 1CG-T887 and
ICG-2716 were susceptible to collar rot while
1CG 799, 221, 4995, 78935, 1703, 1705 and
ICGS 76 were susceptible to rust

MUSTARD

Effect of Azotobacter and nitrogen on
growth and yield

The field trial data revealed that applica-
tion of nitrogen increased beyond 25 kgha
seed yield of mustard significantly over con-
trol (6.5 q/ha). Successive increase in N dose
there after resulted into significant increase in
seed yield of the crop up to 75 kg N/ha (11,1
g/'ha). Application of Azoiebacter increased
mustard yield by 1 g/ha over control (8.9 g/
ha) and the increase was significant.

Yield trial

44 lines (selection and crosses) were
evaluated in winter season (sown on 6.11.99).
Average grain yield was 6 g/ha, (SCRT-1-
13-2 out yielded other ertries with 19.8 ¢/
ha grain yield followed by (SCRT-1-1) -]
(15 g'ha) and (SCRT-1-1) -5 (14.8 g/ha) with
an average of 90 days maturity period. Among
the crosses, Ysc-68/ss-2 (a) performed better
than others with grain yield of 7.2 g/ha did.

Investigation of diseases
(T.K. Sengupta)

Screening 12 mustard varieties against
powdery mildew indicated disease index ranged
from 2.0 (RH 30, PCR7, M27 and Rohini) 1o
7.5 (Varuna) while all 8 sesamum wvarieties
were found susceptible to charcoal rot disease,
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Soybean
(K. Chartopadhyay & K.R. Dhiman)

Out of 34 varieties sown in kharif VLS-
45 produced highest seed yield of 20 g/ha,
- followed by MAUS-45 (183 g/ha), Uam-52
(15.7 g/ha) and TPS-41 (15.4 g/ha). Average
varietal yield was 11 g/ha.

WHEAT

Productivity of wheat as influenced by
organic matter, nitrogen and
Azotobacter

The application of organic matter @ 5 v/
ha recorded significantly higher grain yield of
wheat (24.7 g/ha) over control (21.9 g/ha).
Similarly Azotobacter resulted into 1.1 times
higher grain yield over control (22,6 g/ha) and
the increase was found to be significant. The
grain vield of wheat was also found to
increase sigmificantly with successive increase
in fertiliser nitrogen dose upto 80 kg Niha
(248 g'ha),

FLORICULTURE
(LC De & KR Dhiman)

Influence of growth regulating
chemicals on flowering of gladiolus
Among different growth regulation chemi-
cals, 2, 4-D (25 ppm) showed maximum
improvement on plant height (130 cm) early
flower bud initiation (46 days), number of
florets and spike (15), spike length (95.6 cm),
diameter of corms (5.2 cm), average weight
of corms (31.20 g) and weight of cormels
(1797 g) per plant, although beneficial effect
was also recorded with 2, 4-D (5 ppm), 2, 4
D (10 ppm) and B9 (500 ppm) over control.
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Effect of different physical and
chemical treatments on dormancy of
cormels of gladiolus

Treatment with K. 8O, (0.2% solution)
showed early sprouting of cormels (13 days)
followed by hot water treatment and continu-
ous wetting in running water. Maximum rate
of germination (33.6%) was recorded with
freezing for one month in refrigerator. Maxi-
mum improvement on plant height was ob-
served with continuous wetting in running
water and IAA (100 ppm) for 24 hours.
Larger size cormels were harvested with NAA
(100 ppm) (4.3 cm diameter) followed by [AA
(100 ppm) (3.7 cm) and freezing for one
menth (3.06 cm),

Growth and flowering of gladiolus as
effected by cormel size

Among different grades, cormels of 0.5
- L0 emand 1.0 - 1.5 cm diameter produced
only three to four leaves and cormels of 2.5
- 3.5 om diameters without flowers. Cormels
of 2.0 - 2.5 cm diameter produced flower
spike of 63 cm length with 4 florets each 7.5
em in diameter, Big cormels (2.5 - 3.5 cm
diameter) gave long floral spikes of 75 cm
and with 7 florets borne on them,

Growth and flowering of
chrysanthemum as affected by
different dates of planting

Bud initiation was earliest in cv, ‘Yellow
Anemone’ (26 days) followed by*Yellow
Pompon® planted on 15th October whereas
late (91 days) in ‘Chandrama’ followed by
‘Bajoria Red’ and "KS-19" when planted on
15th August. Maximum plant height (64 cm)
was recorded with the cv. *K8-19" planted on
I5th August and minimum (14 cm) with
“Yellow Anemone’ planted on 30th October,
Cultivar “Yellow Pompon® produced highest
number of branches (154) followed by *Yel-
low Anemone® (142) planted | 5th August and .
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lowest number of branches (3) in *Chandrama’
when planted on 15th October, Number of
flowers produced per plant was found maxi-
murmn (424} with cv, *Yellow Pompon® when
-planted on 15th August whereas the same
variety yielded only 55 flowers per plant
when planted on 30th October. Flower diam-
eter was measured maximum (10.0 cm) with
v, “Chandrama’ planted on 15th August and
minimum (2.1 cm) in “Yellow Pompon’ planted
at the same time. The variety ‘KS-19" pro-
duced good size (7.5 1o 9.0 em) flowers when
planted between 15th to 30th September.
Weight of flowers for all genotypes was in
tising trend planted starting from 15th August
to 30th September. Among five genotypes,
‘Chandrama’ was found long lasting ranging
from 10.3 days when planted on 15th October
to 160 days when planted in [5th August,
Other genotypes in descending order were
‘Bajoria Red’, ‘KS-19', *Yellow Anemone’
and ‘Yellow Pompon’ all planted on 15th
August, Spray length was obtained highest
{56.3 cm} in ‘KS5-19° followed by ‘Bajoria
Red” (50.6 cm) planted on 15th August and
minimum with “Yellow Pompon’ (90 cm)
when planted on 30th October. The above
genotypes showed same trend in spray pirth
also,

VEGETABLES

(L.C. De, K. R Dhiman & K.
Chattopadhyay)

Evaluation of summer vegetables

In Okra, out of nineteen crosses, three
namely Parvani  Kranti  x
rosasinenensis, Parvani Kranti » Harbhajan
and Parvani Kranti = 7-Dhari showed 99%
resistance to yellow vein mosaic virus in F,

Hibiiscus

generation. The cross Parvani Kranti = Hibis-
cis rosa sinensis attained maximum height
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(122.6 em), showed early fruit setting (57
days) highest number of fruits upto 40 per
plant and longer fruits (20.6 cm) followed by
Parvani Kranti s Harbhajan and Parvani
Kranti = 7-Dhari, Individual fruit weight was
recorded maximum (13.6 g) with the eross
Parvani Kranti = 7-Dhari and Parvani
Kranti = Hiliscus rosa sinensis.

Yield and quality of tomato var.
RCHLTE-3' as affected by seed
treatment

Seeds were treated with latex of locally
available plants mainly croton, Indian rubber
plant, jackfruit, papaya, pedilanthes, plumeria
and sown in the nursery bed alongwith un-
treated control. Plants grown from seeds treated
with latex of papaya, jackfruit and plumeria
showed minimum incidence of mosaic dis-
eases whereas plants developed from rubber
plant and croton latex treated seeds had
minimum incidence of wilting. All the treat-
ments showed improvement of wvegetative
parameters over control. Among the ftreat-
ments, Pedilanthes gave late fruiting of to-
mato, Average number and weight of fruits
per plant were maximum (52 and 890 g,
respectively) with plumeria followed by cro-
ton and Indian rubber plant.

AGROFORESTRY
(M. Datte & KR Dhiman)

Growth parameters of MPTS

Basal gitth (BG), girth ar breast height
(GBH) and height of MPTS as recorded for
multipurpose tree species, E. hvbrid attained
the maximum height (19.77 m) followed by
G, arborea (12.67 m), T grandis (10,61 m),
A lebbek (1020 m) and M. champaca (944
m) eic. M. alba showed the least height and
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girth at years planting in the arboretum. G
wrborea showed the maximum basal girth
{93.68 cm) and girth at breast height (77.10
em). E. hybrid produced the maximum timber
volume (0,30 m3) followed by G. arborea
(029 m?), S. saman (0,17 mY), A, lebbek (0.15
m') and t. grandis (0.12 m’) etc,

Fuelwood productivity

Acacia awriculiformis was felled at 12
years after planting, Fuelwood productivity
was 302 t'ha with 72.8 t branch/ha and 59.7
tgreen leaftha. On an average 2.01 g fuelwood
could be produced from each Acacia tree
species, On 50% pruning of MPTS, the
maximum fuelwood productivity was recorded
from @, arborea (7148 q/ha) followed by 5
faman (68 gtha), T, grandis (60.59 g'ha), A,
lebbek (52.29 q'ha), M. champaca (49.52 qf
ha), E. hvbrid (47.98 q/ha), A indica (36.39
gha), M, alba (34.61 qfha), 1. leucocephala
127.96 g/ha) and D, sisse (25.39 g'ha).

Silvi-horti system

Maximum pineapple production was noted
under S, saman followed by [ leucavephels,
D, sisso, G. arborea, A, lebbek, A. indica cto.
Under . arborea and E. hybrid an appre-
ciable production of turmeric was noted,
Other tree species showed poor turmeric
productivity,

Growth of Assam lemon

Assam lemon was also planted in asso-
ciation with A. awriculiformis and T, grandis
and its growth characteristics in respect of
height and diameter were more in former.

Growth of bamboo species

Among the 7 bamboo species planted in
1594, Makal (B, nutan) attained the maximum
feight (13.25 m) and Muli (8. paliida)
shosved the least height {7.86 m). Nal Barak
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(0. hamiltoni) attained the maximum girth
{2233 em) and Mritinga (D). silkimensis)
showed the maximum internode distance of
35.10 em. Muli and Konkiss (B. nafa) were
of the least girth (11,84 em) and internade
distance (5.28 cm) respectively,

Changes in soil fertility in silvi-forage
system

In silvi-forage system, CowWpea was grown
as forage component and changes in soil
fertility were recorded. Data on changes in
soil fertility in silvi-forage system indicated
a decline in exchangeable acidity in soils of
A indica, M. alba, G. arborea, G. maculaia
and A, lebbek as compared to soils of sole
cowpea. Soils of tree-cowpea association, on
an average, showed higher organic carbon,
available nitrogen and potassium as compared
to s0ils of sole cowpea. Soils under some tree
species showed appreciably high exchange-
able cations and available phosphorus,

Changes in soil moisture under tree
crop association

Soil moisture retentitivity showed that
soils of pineapple and turmeric contained high
moisture varying from 67.12 to 86.50 mm and
64.09 to 111,70 mm respectively, But low soil
moisture was noled in soils of tree species
without any crop. Soils of cowpea showed an
average value of 56.6 mm with 4.3% coef-
ficient of variation,

FARMING SYSTEM RESEARCH

RESEARCH SUPPORT IN NWDPRA

(M. Datta, BK. Bhattacharya & K.R.
Dkiman)

A community fand under Lembucherra
goan panchayat (0,982 ha) in Tripura was
selected for implementation of NWDPRA
Programme. Before the adoption of
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conservative measures in the site, annual soil
and nutrient losses were cstimated,

Farming systems suitable for lands of
different capability classes were
‘identified and implemented.

Arable cropping system - W1 (3-5%
slope)
i) Rice (upland) based cropping system.

i) Inter cropping of local arhar and ginger
(1:2) along the contour lines.

iti) Local arhar on bunds,

Table 3. Crop productivity potential in valley land

Axwuar Rerart 1999-2000

A compost pit was made and crop resi-
dues along with weed hiomass were allowed
to undergo decomposition in the presence of
raw cowdung. The productivity of rice (var,
TRC-87-251) was maximum with 60:30:30:
kg NPK and 5 t compostha. A rise in
production efficiency from 10.9 to 24,1 kg/
day/ha was noted with SYT (sustainability
yield index) varving form 288 to 88.1%.

Local arhar planted on the bunds as soil
conservation measures produced 325 g pod
and 315 g seedftres. Arhar on pruning pro-
duced 898 g dry stalk/tree used as fuel wood.

Crops Froductivity Production Land utilization Sustainability
{t'ha) efficiency (%) vield index
(kg/day/ha) (%)
Upland rice 1.50 13.3 321 40,0
Sugarcane 9.77 36 52,2 26
Ridege gourd 580 55.2 2H5 588
Bitter gourd 340 324 288 283
Calocasia T.50 0,0 41.1 250
Cassuva 26.14 1089 64,8 BT
CV (%) BO.G &1.8 44,2 588

In contour farming with arhar and ginger,
14.07 g pod/ha with 60.1 shelling per cent was
obtained.

Cropping on slopes (> 15%) - W,

In the upper reaches of the hill slopes,
cassava was planted on the ridges and hyhrid
napier in the furrow {2:1) for soil conserva-
tion. In the conservative row, 16,7 t cassava/
ha and 22.5 t green fodder (hybrid napier)y
ha were produced. Pineapple - Assam lemon
land use system was adopted on the hill
slopes. Mulching was done 1o control the
weed biomass and inerease the water use.

Without mulch, the weed biomass was the
highest (2.25 kg/m®) followed by polythene
mulch (043 kg/m®) and Chan grass mulch
(0.36 kg/m®). Straw mulching preduced an
appreciable increase in fruit yield from 4.65
to 9.81 tha and water use efficiency from
13.2 to 28.5 ketha-mm.

Valley land cropping - W,

Number of crops were grown in valley
land and the productivity potential of the
crops is presented in table 3,

Groundnut was also grown to find out the
effect of mulching on water use efficiency,
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Aeacia leaves produced the highest water use
efficiency (3.46 kotha-mm) followed by paddy
stubble (3.14 kg/ha-mm) and polythene (3.22
kg/ha mm). Sugarcane and colocasia showed
15.3 and 7.09 kg/ha-mm water use efficiency
respectively, '

Agri-horti-silvi system - w,

In the sloppy land, mango (var. Amrapalli)
and gamari (Gamelina arborea) were the tree
components. Gameling arborea on an average
attained a height of 1.61 m and a diameter
of 28.17 mm. Intercrop maize gave 20,54 q
green cob/ha with 3.24 kgiha-mm water use
efficiency. Hybrid napier and turmeric were
planted as vegetative measures for control of
soil erosion. The productivity of napier was
29.1 tonnes green fodder'ha with 79.7 kg fday!
ha production efficiency and 24.39%
sustainability yield index,

Horticulture land use and water
harvesting pond - LA

In undulated eroded land {(Ve) around the
water harvesting pond (0,043 ha m), fruit tree
based cropping system with papaya, banang
and guava was adopted. The water harvesting
pond had “tarfel” lining in the sidewall to
control seepage loss in addition 1o brick plast
floor to check water percolation loss. The total
cost invelved in the preparation of water
harvesting pond was Rs. 117/m". The storage
hydrograph showed thar storage life of the
pond was 230 days in the presence of tarfel
lining. Without tarfel lining, the storage life
of the pond was only 9] days. The seepage
loss  with tarfel linning was strikingly
minimised from 21 to & mmday.

From the hydrological water balance, it
was found that the runoff collected in the
pond contributed highest proportion of inflow
(67.9%) to the pond and the proportion of
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interflow was the least (1.6%) due to tarfel
lining used on side walls of the harvesting
pond. Excess runoff taken as overflow com-
ponent of outflow from the pond contributed
highest proportion (87.2%) to the pond out-
flow. The ratio of total mnoff flowing to pond
(including overflow) and runofT collected in
the pond was found 1o be 2.27 suggesting that
the pond size could be increased with the
tarfel lining by two times in order to store
the entire runoff water,

Vegetable production - W6

A field trial was conducted on bhind;
with the application of organic manure and
phosphate solublilizing bacteria (PSB). Data
indicated increase in bhindi production from
40.69 to 54.33 g'ha and WUE from 4.86 to
6.42 kg'ha mm after the application of catile
manure and PSB. Sustainability yield index
was also raised from 38.1 to 56.29%.

DEVELOPMENT OF MODEL SYSTEM
AT RESEACH FARM

(K.R. Dhiman, M. Datta, T.K. Sengupia,
LC De BK, Shattacharpa, § Mitra, M.
Niranjan, B. Samtosh, C. Dair & ¥
Chattopadyaya)

The system included arable cropping of
upland with rainfed rice, rice + mung, rice +
sesamum, maize and maize + rice in the
summer scason. Two varieties of rice vig,
Vandana and TRC-87-251 was grown, TRC-
87-251 out yielded Vandana and tall growing
habit of Vandana was prone to lodging. Rice
+ mung intercropping system was more eco-
nomic than the yield of 2.5 t'ha of TRC-87-
251 under pure rice crop. Sesamum variety
Krishna produced 11.5 g/ha grain yield, After
the harvest of summer crop in August, second
crop groundnut, urd and mung has produced
grain yield of 22,5, 8.5 and 8.2 g/ha, respec-
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tively in autumn season exclusively with
residual moisture,

Another side of hill top was planted with
papaya, lemon, mango and anar. The
interspaces were planted with sweet potato.

Sloppy lands were planted with high-
density pineapple planting across the slope, In
addition to handsome produce, it worked as
a very effective conservation crop. The risers,
path sides and groves not suitable for any crop
were dibbled with arhar seeds of local
selections,

Freshly cut soil of lowest point for water
harvesting cum fishery pond was conserved
with planting of grass species viz. thin napier,
napier hybrid and broom grass. The small
terraces and strips along the pond sides were
utilised for tapioca, cucurbits, Indian beans,
tomato, brinjal, chillies, cabbage and oma-
mental like tuberose. The valley land was
utilised for the cultivation of radish, sugar
cane and sweet potato. It was found that two
CIP cultures of sweet potato has a production
potential of more than 1000 g'ha,

Table 4. Productive traits of two breeds of rabhbit

ANNUAL RerorT 1999-2000

CATTLE
(Chander Dare & M. Niranjan)

A small number of cross-bred cattle were
maintained at the livestock farm under semi
intensive type of rearing system. During rainy
season, the availability of green fodder/veg-
etation was in ample quantities and the ani-
mals were allowed to graze for 6-7 ha a day.
In the evening concentrate mixture and some
green fodder was supplemented depending on
the physiological stage viz. growth, pregnancy
or lactation. During the lean period (Novem-
ber to April) the animals under stall-fed
conditions fed mainly on paddy straw supple-
mented with concentrate mixture and some
quantity of green fodder based on body
weight and the level of production.

In lieu of the facilities for artificial in-
semination, natural service was practised. The
average gestation period was 286 d. During
the year 199% a total of 5 calvings were
obtained from June to December (four male
and one female).

Vaccination against FMD was done m all
the animals in the month of February. The tick
infestation durmg March-April and July-Sep-
tember was successfully controlled using Butox

Parameter New Zealand White Soviet Chilnn-hilla
Giestation period (d) 3092 = 026 30,94 & 021
Litter size at birth (No.) 834 £ 063 613 4 054
Litter wt, at birth (g} 33151 £25.80 31820 +2444
Litter size: at weaning (MNo.) 479 £ 032 483 + 025
Litter wit, at weaning (kg) 334 £ 006 347 £ 09
Individual wi, at weaning (kg)

Male 619+ (04 1625+ 0.06

Female 0594+ 0.04 L576e £ Q.05
Individual wt. at 90 d of age (kg)

Male 433+ 0.03 1A433£ 006

Fermale 1393+ 0.03 1.3%6 1 004
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(Deltamethrin) at a concentration of 2 ml per
litre water. Regular deworming was done for
preventing the occurrence of endoparasitic
infestation.

RABBIT

Twao breeds of meat type rabbit viz, New
Zealand White and Soviet Chinchila intro-
duced at the centre during 1997-98 were
evaluated for their production traits. The
animals were fed on commercial pellets and
oreen fodder. 'The green fodder included
cowpea, leaves of radish, turnip, carrot, cab-
bage, mulberry, lencaena and grasses like
Bermuda prass, Mapier grass etc. Their pro-
duction traits were equally well under Tripura
conditions (Table 4).

POULTRY

Evaluation and improvement of broiler
lines
(M. Miranjan)

Two broiler lines viz. H line and C line
were selected and reproduced during the year
1599-2000, The average Oth week body
weights were 1190 and 1160 g and at 8th
week were 1665 and 1605 g respectively. The
feed conversion ratio, measured up to 8 weeks
was 2.48% and 2.56 and percent mortality was
6.9 and 7.2, respectively.

Effect of egg weight on subsequent
performance in broiler breeders

Fertility remained unaffected by egg size
and hatchability decreased with increase in
egg weight, Correlation between egg weight
and body weight at all ages was positive.
Body weight at 6th week was significantly (P
< 0,01} lower in < 60 g eggs and was highest
in eges weight of 65-70 g. Feed efficiency
was not affected by egps weight.

Evaluation of index selection in White
Leghorns
(M. Niranjan}

During the current year, two white leg-
horn lines i.e. IWH and TWI were selected for
genetic improvement of part period egg pro-
duction. The production traits like egg number
upto 280 days of age, egg weight at 40 weeks
of age, age at sexual maturity, body weight
at 20th and 40th weeks of age were measured
in both the lines.

GUINEA FOWL: A boon for back yard
rearing

During the current vear Guinea fowl
(Numida meleagris) have been introduced at
ICAR Research Complex, Tripura Centre.
Sixty egps of two varieties of G. Fowl {Pearl
and Leavander) were purchased from Central
Avian Research Institute, Izatnapar. The fer-
tility was 60% and hatchability of fertile eggs
set was 92.8%. The birds are under evaluation
for further production traits.

WILD SOTTI: A new non-conventional
poultry feed ingredient

Wild sotty (Canaan reeves) is a thizome
occurring  abundantly on upland of Tripper
at the on set of raity season as a weed, is
not extensively used for human/animal con-
sumption. It contains about 12-15% crude
protein and 65 to 70% nitrogen free extract
(NEE) can be tried as energy supplement in

poultry feed.

Wild sotti rhizome were collected from
local forest and planted in experimental plots
during May. On harvesting during December,
it vielded 14.5 vha of under ground biomass.
The Economic (edible part) yield was 10.5
tiha.



112
FISH

Ornamental fish resources of Tripura
(B, Santhash)

49 species were collected and identified
up to the species level, The data regarding the
morphometric characters and feeding habits
were recorded for 18 species. Acclimatisation
and acceptance of artificial feed were verified
and found successful in 11 species. Confined
breeding was found successful in three species
of loaches,

Introduction of the Pearl-spot (Efroplus
suratensis Bloch) in Tripura

(B. Santhosh)

Two hundred fishes were collected from
Chilka lake and brought to fresh water in the
laboratory condition, 25% survival was ob-
tained. After acclimatisation, the fishes were
stocked m an open pond for brood stock
purpose.

Copepod parasites of fishes of Tripura
(B. Santhosh)

A detailed parasitological examination of
20 species of fishes revealed that 8 species
of fishes were infected by 4 species of
copepod parasites. The parasites were dis-
sected and a detailed study revealed that the
parasites belonged to the family Ergasilidae
{Poceilostomatoidea). Three species are found
new to science and the fourth species was
Neoergasilus japoricus.

SOIL AND WATER
CONSERVATION
{B.K. Bhattacharye, M. Daitta & 5. Mitra)

Different soil amendmenis such as
cowdung manure (M), poultry manure (M),

AnnuaL ReporT 19992000

Glivicidia maculata leaf’ (M), lentil bran
(M), lentil waste (Mj}, sewage waste (M)
and compost prepared from crop residues (M.)
were applied to the soil one month before
bhindi sowing (12.5.99) @ 5 t‘ha on air dry
weight basis. Substantially, higher yield and
water use efficiency were cbtained in case of
Gliricidia leal manure (85,0 tha), lenti] bran
(82.3 tha) and compost (84.0 tha), The
increase in mean yield and water use-effi-
ciency was in the order of MO < M, = M,
ﬂMG{ML‘{M-t{M?{MJ'

Different amendments such as: clay mix
(T,), Jalashakti (T.,), poultry manure (T}
groundnut husk (T ), coir waste (T,) and leaf
manure (T,) of Gliricidia maculata were
applied to the soil @ 2%, 1| kg, 5 tha, 5t/
ha and 5 tvha respectively before sowing
direct seeded pre-kharif rice in upland soils.
The mean grain yvield was significantly higher
in all the soil amendments (1.56 to 2.29 t/ha)
as compared to control (1.33 t/ha). Clay mix
(T} shoﬁ'ing the highest yield was followed
by T, T, T, T, and T, The water use
efficiency was also higher in all the soil
amendments (4,46 to 6.17 kg'ha - mm) as
compared to control {4.37 kgha - mm).

FODDER
(Chander Datt, KR Dhiman & M.
Niranfan)

In order to provide a part of total nutrient
requirement through green fodder to caitle
round the year, an area of approximately 1.5
acre has been brought under cultivation. On
the top portion of the land (Tilla land) maize
and sorghum fodder crops were raised. Napier
grass (Pemnisetum prerepurewm) and thin
MNapier grass (Pennisetum polystachyon) was
established on the terraces while rice bean or
cowpea either singly or in combination with
maize fodder were grown on the lower portion
{Lunga). Sorghum variety PC-9 and Napier
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hybrid (NB-21) brought from Forage section
of NDRI-Karnal were introduced for the first
time at Tripura Centre. A good growth per-
formance of grasses (Napier hybrid and thin
Mapier) was observed during rainy season,
Fodder tree Teaves can play an important role
it overall feeding of ruminants during lean
(winter) period. A number of fodder tree
species viz. Lencaena lencocephala, Ficus
Acacia
auriculiformis, Glivicidia macwluta, Frvtheing
imdica, Muorns sp. hold good promise as
potential feed resources, the samples (leaves)
were collected for nutrient analysis. Lewcgena
lencocepliala saplings were planted in an area
of about 200 m* in order 1o meet a part of
protein requirement of cattle and rabbits af the
cenire,

hookerl, Gmeling, Bambusa sp.,
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