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PREFACE

In the context of Indian Agriculture being at cross road confronted with the challenges of
sustainability and production maximization, [ have the pleasure in presenting the Annual Report of
the: Tnstitute for the year 2003-04, which has among others, covered some of these issues,

Having reached almost the production platcau in the Green Revolution Belt, the country is
looking forward to the rain fed areas for a significant coniribution towards national food basket. North
Eastern Hill Region with its vast untapped natural resources and hidden opportunities to double the
production has been a focus both for increasing food production and maintaining a sustainable
production system. Being aware of this role to be played by this Premier Institute, the rescarch agenda
of the institute during the year was re-looked ai particularly from the point of view of encashing the
emerging benefit of organic agriculture as well as 1o increase the [ood production by exploring the
valley ecosystem. Accordingly, a conference on Organic Food Production was arranged and a road
map developed for putting the region in the organic map. Similarly, efforts were m ade by the scientific
community Lo increase cereal and pulses production by way of demonstration of the released varieties
al Farmers” field. With this twin efforts, a spectacular result in production output of rice in the district
where the Institute is loeated was achieved with an increased production of 2.2 tfhectare. Three of the
tomate varieties released were also put under All India Coordinated Trial together with the four rice
varietics released last year, Several bio-control agents to support Organic Food Production were tried
besides initiating attempts on production of bio-compost at divisional and small houschold level.
Complementarities of different agricultural compenents were studied through research on Intensive
Integrated Farming System so as to provide alternative models to the farming community based on
their aptitude and resources. In case of Animal Health research protocols for molecular disease diagnosis
were standardized and the process used for faster diagnosis of some of the important infectious
diseases of the region. Similarly chocolate mahaseer as well as ornamental fishes were successtully
bred. Support services were provided to increase Food Production through the development, training
and manufacturing of different farm implements. The extension machinery of the Institute gave
technology back stopping to the farming community which resulted in increased SCONOMIC SUPPOLL LD
the households through double cropping, ITFS models ete.

I compliment the editorial board for taking the pain to compile the report collecting the
information from different divisions/ sections. I also record my sincere thanks to the Director General,
Dr. Mangala Rai, the Deputy Director General (NRM), De. J. 8. Samra and the Assistani Director
General, Dr. K. R. Solanki (AF) for their constant support and guidance that enabled the institute 1o
record the present achievement of the year.
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(I M. Bujarbaruah)

Director
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1. EXECUTIVE SUMMARY

Research. Extension and other activitics of the
Institute were covered through a total of 260
numbers of Institutional Projects, 40 numbers of
NATP and 9 numbers of Adhoc & AICRP Projects
during the period under report,

A total of 41 new scienlists joined the Institute
raising the scicntific manpower to 137, Present
report contains the findings of Research Projects,
approved in SRC held in July 2003, Several new
initiatives were laken up both at the Institute as well
as farmers’ field.

Eleven yield trials and five screening trials were
conducted for lowland ecology wherein IET 16863
and Ent. 2708 recorded the highest yield of 4,51
and 4.27 t/ha respectively among non-aromalic rice
genotypes. In IVT, a number of genotypes were
evaluated for late maturity group and IET 18,424
recorded highest yield.

Amang suitable fine grain of aromatic rice
genotypes for mid- allitude areas of Meghalaya, IET
16310 ranked first with 3.33 t/ha under RCRT. In
international observation nurseries, 197 genotypes
including 32 new plant types were tested,

Inrice biotechnolegy four lines with single copy
of ery 1C(c} were identified from T, transgenic lines,
Expression of the gene was tested by Desigen x
presstrips @ for cry IA (c). 180 doubled haploid
lines were produced from 4 reciprocal crosses and
evaluated. DH 235 and DH 239 were selected for
further evaluation,

Studies were initiated to find out the
performance of rice, maize and groundnut under
organic manure, inorganic fertilizer and natural
fertility conditions where groundnut gave highest
pod yield of 24.1 g/ha under inorganic fertilizer
followed by organic and natural fertility with a vield
of 21.2 and 18.1 gfha respectively.

Among various rice genotypes under natural
fertility conditions, RCPL. 1-87-8 produced highest
yield of 37.7 g/ha followed by RCM 9 (26 g/ha)
and Vivek Dhan 82 (25 g/ha).

In so Far as pest resistance was concerned, RCM-
% was found to be resistant to leaf folder and stem

borer while Lampanah-1 was resislant to green
leathoppers and gundhi bugs, Different traps were
evaluated for trapping gundhi bugs using decaying
crab as the lure, By keeping the crab within the
delta sticky traps at 10 m* the gundhi bugs were
attracted to the crabs inside and were stuck 1o the
glue and thus increased the trap catch to 80-100
bugs/irap/season. HR-12 and RCPL 1-3, one
susceptlible and the other moderately resistant to
blast were sown at six dates to provide six different
environments and a strong correlation of the disease
with minimum temperature was ohserved.

In maize 311 strains of Kharil Maize and 48
strains of Rabi Maize were evalualed through 14
and 2 trials respectively 1o identily high vielding
and disease resistant strains for early and extra early
maturing, cold tolerance and cob yield in winter
season. Suitable strains identified through these
trials are indicated in the text. Broad genetic based
High Elite Yellow Pool (HEYP) reconstituted from
38 selected F| progenies were subjected to third
cycle of selection for shorter plant height, carliness
and higher grain yield and disease resistance. APM-
7 and APM-8 derived from HEYP were
homogenized by selected sib mating,

[n an effort 1o popularize the identified varieties,
a total of 150 Front Line Demonstrations were
carricd cul at farmers” Held using Hemant, Devalki,
Vijaya Comp, Gujarat Makki-2 and Mahikanchan,
RCM [-1, 1-2 and RCM 73 and 76. Nucleus and
Breeder seeds of RCM-75, RCM-76, RCM 1-1,
RCM 1-2, RCM 1-3, OCM-2 and Coix were
produced by maintaining time and/or distance
1solation.

In pulses sector, varietal evaluation and
screening of rice bean, moong bean, urd bean,
pigeon pea, chick pea, black gram, green gram,
lentil. and horse gram were carried out at the
Institute headquarter as well as at its regional
centres. Sixly-six germplasm of ricebean were
evaluated or yield and the best performing
genotype were [C 187911 (23.6 g/ha) and EC 18181
(22.14 g/ha). Seven lines of photoinsensitive rice
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tigan were evaluated during kharif and range of
maturity of all the genotypes was recorded to be
8%-05 days with maximurm per plant yield of 24.03
gin PISRBT.

In addition to varietal evaluation and
development of disease/pest control measures. the
Institule alse worked on the biotechnology of
chickpea and pigeon pea. Calli were induced from
leaf explants of in vitro grown chickpea seedling in
modified MS§ medium. Multiple shoots were
induced from cotyledonary nodes of UPAS 120 and
TRA 99-1. Transgenics against stem and pod borer
in Pigeon and chick pea were also developed.

Oilseed rescarch was mainly centered around
soybean, groundnut and rapeseed mustard, 167
genolypes of soybean, 68 of groundnut, 28 lines of
rapeseed and 9 sesame lines were evaluated and
600 germplasm of different crops were collected
during the period. 10 genotypes of soybean were
found promising out of which JS 80-21 was the
best. Among F, lines developed under disease
resistance breeding programme, H1, H2, HY and
H10 showed very less disease score and a new
diallel cross was made involving PK 416, Shilazeet,
18-80-21, NRC 47, Dsb5 and MACS 694,
Hybridization in diallel fashion involying ICGS 44,
ICGS 76, 1CGS 63, JL 24, TAG 24 and Girnar Lo
evalve a superior high yielding line through
pedigree method was undertaken in groundnul.
Front line demonstration of grountnut using PGPR
was taken at Umsamlem village of Ribhoi district
of Meghalaya with an average pod yield as 27.8 ¢/
ha.

Keeping in view the importance of horticultue
in entire Northeast, research was carried out on fruils
{including the fruits of miner importance),
vegetables, spices. plantation crops and floriculture.
Citrus {mandarin and lemon), peach. pineapple,
guava, kinnow, kiwi and passion froits were covered
through independent project. For citrus, seedling
originated plants were observed to be performing
better than micro-propagated plants. Suitable
varieties of peach, guava, pineapple and other fruits
were identified. Sexual behaviour of citrus trunk
harer to crude sex pheromone in lab and field
conditions was studied and the crude sex pheromone
extracted from the females, elicited positive
response in male beetles. The pheromaone attracted
the male beetles within 10 minutes when both sexes

1

were separated at 2 meters apart. When the
pheromone was kept in a pelri dish and hanged in a
trap similar to that of a high level light trap at a
height of 2 meters, male beetles were found trapped.
The pheromone increased the population of male
beetles in an area of 400 square melers. This is the
first report of the existence of long range sex
pheromones in A, versteegi from India and the
world.

Yield wise TA-170was found superior followed
by flordason under low chilling peaches of the
region. Abbol variely of kiwi showed maximum
yield and fruit weight followed by Allison and
Monty,

Germplasm evaluation and development of
suitable varieties was carried out on most of the
vegetables grown locally, Tn brinjal 28 F, and F,
generations with 7 parents were evaluated, Among
parents RCMB-4 recorded the highest vield (3.3 ¢/
ha) followed by RCMB-10 (3.1 t/ha) while in F|
and F, generation RCMB-3 x BB-64 and CCMB-
10 x RCMB-3 recorded the highest yield of 4.8 and
3.8 tha respectively, In tomato, 30 crosses were
made and evaluation trial was conducted in
polyhouse on 14 open pollinated varicties, wherein
maxirmum yield was noted in BT-117-5-3-1 (3.4 ¢/
ha). Institute released tomato varieties (3 varieties)
ranked first and 2% positions in 13 of the 21
locations under All India Vegetable Improvement
trials. 13 lines of dolichos bean, 5 of cowpea and
[0 of french bean were evaluated with respect o
yield and other attributes under improvement of
legume vegetables programme,

In cole crops, 24 varieties of cauliflower (14 nid
group, 7 hybrids and 3 open pollinated varieties),
18 hybrids of cabbage with two open pollinated one
and & varieties of broceoli were evaluated lor their
various traits. In broccoli, Fiesta recorded the
highest curd and vield followed by Lucky and Lolan
green head,

Among spices as many as 31 varieties of ginger
were evaluated for growth and quality characters.
The average productivity of ginger in farmers’
practice was recorded to be 73.92 g/ha much lower
than the yield in improved practice (1.7 t/ha). 20
varieties of colocasia and 15 of sweet potato were
also evaluated for yield and other attributes, Among
ornamental crops, 29 varieties of chrysanthemum,
49 of gerbera and 31 of gladioli were evaluated for
further propagation,
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Inorder (o promote the concept of poly houses,
low cost poly houses for terraced beds in hills were
constructed to grow vegetable crops throughout the
vear using locally available bamboo and covering
it with 200 Micron UV film costing around Rs.
[33.25/m*. Capsicum, Tomato, brinjal, french bean,
cabbage, cauliflower, pea etc. were grown on beds
while bitter gourd, bottle gourd and cucumber were
taken on risers and it was found that by growing
vegetables in poly houses, the farmers can generale
asubsidiary income.

In apiculture, foraging behaviour and pollination
efficiency of honeybees was monitored, Maximum
honey flow season was observed from the end of
December Lo Junuary because of the availability of
major flora like khasi cherry, wild plants, weeds,
vegetable and field crops, Local hives of the area
were surveyed to identity a suitable one for the
region. Harvesting technigue for Trigona bee was
standardised with two bamboos hollowed
completely inside and fixed to the top of the log
hive that could be removed as and when required.
The honey is stored in the bamboo and depending
on the storage, it could be harvested by scooping
the honey pots with a knife as and when it is full.
This technique made the harvesting easy wilh
reduced absconding of colonies.

Different farming system models viz Livestock,
Forestry, Agroforestry, Agriculture, Agri-horti-silvi
pastoral based land use system, Horliculture based,
Natural fallow and Shifting cultivation land use
system were developed and experimented upon, Out
of these models agri-horti-silvi pastoral (FSW )
followed by Agriculture based land use system were
found to have checked soil loss from an average of
46 tha to 1.5-2.0 t/ha with 96-100 per cent in situ
waler relention.

Intensive integrated farming systems models for
agricultural intensification, diversification and value
addition were developed in the institute covering
agricutural crop, livestock, fishery, multipurpose
trees, fruit trees, vermi composting, liquid
manuring, mushroom production and N fixing
hedge row species. Input-output ratio was observed
to be highest (1:1.7) in cattle-fish integrated farming
(with mushroom, fruit trees, congo signal and
guinea grasses, paddy, maize) followed by crop and
fish integrated with goat (1:1.44) and crop-fish-
poultry (1:1.41) system. Cattle-fish-crop system

recorded an yield of 2 t of fish, 3080 lit of milk per
lactation, 24,000 litres of liquid compost, 6.1 g of
mushroom, 2.4  of paddy and 1.7 t of maize per
hactare besides 1.5 t of dung,

Fotential medicinal plants in Agroforestry
system were introduced besides Purranjiva
raxburghii, Cinnamomum camphora, C.
zevlanicum, Phyllanthius embelica and Taxms
baceaia as a tree species and medicinal herbs like
Alpinia galarga and Curcioma caesia,

Dairy based farming system, tree based farming
system, micro-watershed, agro-pastoral system,
agri-horti-silvi pastoral system and horticulture
based Tarming system were evaluated. The
sensitivity analysis showed that at Rs, 20,000 initial
investment amount, the Dairy hased sysiem will be
financially feasible. The evaluation revealed that
in NEH region where househeld food security is
the major thrust, dairy svstem could be considered
as a supplementary source of family income rather
than as a commercial farming,

Sloping Agricullural Land Use Technology
{SALT) seemed mosl suitable for restoration of
Jhum fallow/degraded lands in eastern Himalayas.
Hedgerow specics were planted asi more or less
parallel rows, with the plants closely spaced and
crops were grown in the alleys between them. On
an average, pruning of nitrogen fixing hedgerow
species added 20-80, 3- 14 and §-38 ke/hatvr of N,
P, K respectively. Addition of leal biomass from
hedgerow species resulted in significant
improvement in the feetility status of the soil and
lowered the soil acidity remarkably from its initial
level.

In order to provide better mechanical support to
the agriculture. a total of 35395 improved farm tools
were manulactured and sold to various government/
non government organizations and farmers
including maize sheller, adjustable row maker,
metallic tip dibbler, wheel hoe, grass slasher, hand
fork, garden rake, winnower, pedal paddy thresher,
groundnut decorlicator, transport trolley and pre
germinated paddy seeder.

In an effort @ promole organic agriculture in
the region, an International Conference on organic
Food Production was arranged. A road map and a
project were subsequently developed. Organic
research programmes in the [nstitute have been
implemented to generate suitable technologies for
different crops.
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In Fishery sector, a total of 155 native fish
species of Meghalaya were recorded as potential
ornamental fish belonging to 71 genera under 30
families and 9 orders. Out of these, about 52% are
included in the export list generally marketed 1o
overseas as Indian aguarium fish., Besides
undertaking studies on chocolate mahseer, locally
called as “Kha saw” breeding programmes of
cultivable carps like catla, rohu, mrigal, gonius,
bata, giant gourami. gold lish and sword tail were
successtully undertaken to address the issue of non-
availability of fingerlings.

In animal husbandry research, PCR based
dizcase diagnostic technigues have been
standardized for identification of species-specific
gastrointestinal parasites from faecal samples of
cattle and goat, For identification of
immunodominant proteins of different parasites, the
parasite antigens were subjected to fractionation
through FPLC system using Sephacryl $-200
column, which separaled the proteins according to
their molecular weight. In epidemielogical studies
faecal samples of 605 cattle and 410 pigs were
collected from various places of Meghalaya. Of
these, 269 cattle (44.46%) and 83 pigs (20.24%)
were positive for various parasites, In pigs,
technigue has been developed and standardized for
collection of boar semen with the help of dummy
sow through Glove Hand Method and liquid semen
was packed in 90 ml sachet with 1-2 billion
spermatozoa and articicial Insemination was done
by IMY Golden pig Catheter. Developed pig and
rabbit varieties were tested at farmers Held. Vanaraja
poultry was assessed under backyard system. All

production programmes were supported by health
and nutritional packages. To lower the cost of
concenirated feed, corn-soya ration could be fed to
chicken after due fortification with sufficient
amount of calcium and phospherus in addtion Lo
amino acids, lysine and methionine. The goat could
obtain an average growth rate of 40.91 g/day fed
on concentrate of 16% CP®@ 100 g/head/day with
6 hours daily grazing, The cross bred cows
performed well in hill with lactation vield (lite) of
4283.70 = 730.02 and growth rate of calves of
373.50 £ 37,46 giday with an inputfoutput ratio of
[:1.2 in case of small dairy herd.

Twenty seven fraining programmes were
organized on various aspects involving more than
359 farmers, State government officers,
entrepreneurs and NGOs at the Institute. Farmers”
fare and Field days were organized at farmers’ field
to demonstrate the impact of technologies
developed by the Instilute. Evolved and tested
technologies were taken to the farming community
through both Institute based project and VLR
Technology Assessment and Refinement
Programmes on farming system approach at
farmers' fields with 5-10 ha area per project received
landable appreciation and helped in mass
AWArCNess.

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

ICAR Research Complex for NEH Region,
premier Institute in the field of agriculture and allied
sector research. development and extension in the
tribal and backward areas has completed 28 years
of its services not anly to the teibal farmers but also
to the development departments, NGOs and other
stake holder, The Institute was setup in 1975 at
Shillong, Megalaya under the aegis of ICAR, an
apex body for the agricultural and allied sector
research in the countey.

[CAR Complex encompasses all disciplines of
agriculture and allied sciences like crop scicnce,
horticulture. animal science, farming systems
research, agroforestry, fisheries and agriculture
engineering Tor the overall growth of agriculture in
the region. The Complex has one centre each in
cvery hill state of the region located at Lembucherra
{Tripura), Kolasib (Mizoram), Imphal (Manipur),
Basar (Arunachal Predesh) and Tadong (Sikkim)
with its headguarter at Umiam (Meghalaya), One
KVK is also atached o every centre except in
Mizoram to disseminate the technology generated
through research undertaken by the Complex.

Headquarter of the Institute is situated at Umiam,
about 22 kilometers from Shillong covering an area
about 101 ha with a mild to steep slop and flat
valleys., At present, the area under cultivation is
arcund 70 ha: Research work is carried out through
15 disciplines viz. Plant Breeding, Agromomy, Soil

Science, Plant Pathology. Entomology,
Thrust Areas

o

-,'.'

]

e

-

Agroforestry, Agricullural Fconomics and Statistics,
Agricultural Engineering, Agriculral Extension,
Horticulture, Animal Health, Velerinary
Parasitology, Animal Nutrition, Animal Production
and Fisheries.

Budget
The budgel for the year 2003-2004 is as under
(Rs. in lakhs).

Budget Alloted Expenditure
Plan 600 59745
Non-Plan 1625 1621.53

Human Resource

The staff position during the period under report
wils as under:
Main Institute:

Category  Sanctioned Filled Vacant
R.M.P. 8 7 1
Scientific 190 137 53
Technical 279 237 42
Administrative 133 120 13
Supporting. 122 122 i
KVK
Category Sanctioned Filled Vacant
Technical 65 51 14
Administrative 65 7 7
Supporting 13 16 +2
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Mandate

® Toundertake basic and applied research for delivering technologies based on sustainable farming
system for different agroclimatic and socio-econentic condition.
® Toimprove the productivity of the crops, livestock and fishery.

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

® To impart training in research methodology and application of improved technologies for

enhancing agricultural productivity,

® To collaborate with the State Department for agricultural development in the region and testing
and promotion of improved larming and land use technologies.
® To collaborate with National and International agencies.

® To provide consultancy.

Library
Mature of Journal Available
Books and Reports 17057
Back Issues 11,016

Foreign Journals &7
Indian Journal 144
Hindi Books 1867

Computer facilities

Compuier facilitics are available as per the need
and requirements of various divisions, The Institute
has a rich computer database of library resources.
It also provides computerised database on
environmental degradation and meterological data.
A, Website has been developed giving details of
every activity of the Institute,

Linkages
To provide advisory services to the line
departments of Central and State Government,

Public sector undertakings and NGOs™ the Institute
remains in touch with these departments and
meetingsfrainings are regularly organised. Biennial
interface meetings are held at the institute to discuss
various problems of agriculture and related matters
for research and development with department of
Agriculture, Horticulture and Animal Husbandry
and Fisheries of respective state Governments of
the region, The information gencrated throgh
research 1s disseminated to farmers through line
departments, off tarm research, Kissan Mela, Field
Days and Front Line Demonstrations,

IMPORTANT EVENTS

Secreiary DARE and DG JICAR visits ICAR
Complex

Dr. Mangala Rai. Secretary, DARE and Director
General, ICAR, New Delhi visited ICAR Complex
on 16" May, 2003 and inaugurated Agricultural

# d it

Dr. Mangala Rai, Secretary, DARE and Director General, ICAR, New Delhi inaugurating ATIC building

==————

Awnmeal Report 2060 3-2004



Technology & Information Centre (ATIC). A
Farmers” fare was also organised on the occasion
which was inaugurate by him in presence of Dr.
1.5, Samra, DDG (NRM), 2350 farmers from the
entire state actively participated in this fare and a
number of programmes like visit to research field,
interaction with the scientists ete, were organised.

11 was the maiden visit of the honourable DG
after his laking over the reign of [CAR. His
remarks in visitor's register are as under:

“Ip was a pleasure {o visit this complex after
about 15 years. Developments, which have taken
place since then, are praise worthy. The zeal,
devotion and commitment of entire stall to the cause
is great. The team spirit was visible all time during
our visit. The Institute has now started addressing
issues in systems perspective. This will pay much
more dividends as we go along. T wish the best,
only the best and all the best to the entire staff in
their future endeavours.”

Workshop on ATWFF

A two days Regional Meet on All India Women
Farmers Federation for the northeastern chapter was
organised on & and G May, 2003 for the women
engaged in agricultural activities of this region. In
all, 75 women from all northeastern states
participated in this workshop and discussed at
length the various problems faced by them . Sh.
PM. Sviem, Hon"ble Minister of Agriculture, Govt,
of Meghalaya inaugurated the workshop.

Regional Meet on All India Women Farmers
Federation at ICAR Complex

Workshop on Floriculture
Floriculture has a vast potential in this region,
The institule in collaboration with NRC, Orchid,

A %

Dr. Mangala Rai, Secretary, DARE and DG , and
Dr. 1.5. Samra, DDG{NRM), ICAR, releasing the
folders in floriculture workshop

Sikkim, oroanised a two days [lower Show on 14
and 15, May, 2003 o promete enterpreneurship
among the flower growers of this region. More
than 62 flower growers and officials from
NABARD, APEDA, BSI, NHB Meghalaya,
Assam, Sikkim, Manipur and Arunachal Pradesh
participated in this show. Dr. Mangala Rai, DG,
ICAR, Smi. Sashi Mishra, Secretary, ICAR, Dr. L.
5. Samra, DDG (NRM) and Dr. K.N. Kumar
Director, DARE, ICAR were also present on this
oceasion,

|

Smt. Sashi Mishra, 1AS, Secretary, [CAR
discussing the issues with entrepreneurs to
promote floriculture including orchids

g3 =

Workshop in Social and Institutional issues

A workshop on social and institutional issues
in Watershed Management in North Eastern
Region was organised on 28-20th  April, 2003
which was inaugurated by Dr. J. S, Samra,
DDGNREM), ICAR, New Delhi. The issues related
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to social and institutional were discussed at length
in this workshop. Many distinguished scientists
participated in the workshop and took part in
deliberations.

Dr. 1. Samra, DDG{NRM), I[CAR Chairing the
session

Discussion on Research and Developmental
issues of Meghalaya

Shri PM. Sviem, Hon'ble Minister of
Agriculture, Meghalaya discussed at length with
the scientists of ICAR Complex the research and;
development issues [or the overall agricultural
development of NEH Region.

Heoenb’le Minister of Agricolture, Meghalava,
discussing research and development issues

Internation Seminar on Organic Food organised
at ICAR Complex

A three day International Seminar was organised
at this Complex keeping in view the increasing
importance of organic food in world market from
[79- 19" February, 2004, The Seminar was

e

A

Sri . . Lapang, Honb’le Chief Minister of
Meghalaya illuminating the lamp on the occasion
of International Conference on Organic Food

inangurated by the Hon'ble Chiet Minister of
Meghalaya and was attended by a number of
dignitories from India as well as abroad.

The deliberations continued for three days and
dttended by distinguished experts of their respective
field. Sh. M.M. Jacob, His Excellency. the Governor
of Meghalaya was chief guest in the concluding
ceremony of the Seminae. More than 300 delegates,
farmers, state officials, NGO members and offcials
of ICAR Complex attended the Seminar, An
exhibition based on Organic food was also
organised to display various organic agricaltural
products available in this region,

The seminar was organised in collaboration with
NEC and Cenmtre for Rural and Agriculture
Development, CARD an NGO,

His Excellency Sri M. M. Jacob, Governor of
Meghalaya, in the plennary session of

International Conference on Organic Food held at

ICAR Research Complex for NEH Region, Umiam
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3. RESEARCH ACHIEVEMENTS

MEGHALAYA
WEATHER REPORT

Highest (617.5 mm) and lowest (10.3 mum)
rainfall was recorded in June and January
respectively, with average tainfall of 2508.8 mm
distributed over 198 days (Fig 1&2). Minimum
temperature ranged Nom 6"Cin January o 20.8%C
in August with 4 mean monthly average of 19.4°C
in Januvary and 28.3% in August, Monthly
evaporalion rate ranged from 64.7 in November (o
117 8mm in May with highest daily evaporation
rate of 3.9 mm in April (Fig. 3 & 4). Average wind
speed and sunshine hour was 4.4 km/h and 7.7 b/
day, respectively. Relative humidity {RH) was
constantly abave 80% in the morning while it was
between 30-80% in the evening,
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Fig. 1Total monthly rainfall and mean monthly
temperature during 2003

Estimation of Potential Evapotranspiration
(PET) by Empirical Models

The PET wvalue is verv much useful in
determining crop water requirement and thereby
scheduling irrigation for different erops., Open pan
evaporation at Umiam (2541 N latitude, 91°35'E
longitude and [0 m altitude) was correlated with
the estimated values of PET andfor consumptive
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Fig. 2 Seasonal distribution of total rainfall during
2003
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Fig. 3 Mean monthly pan evaporation rate and wind
speed
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Fig, 4 Seasonal distribution of mean pan evaporation
rate
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use using Thornthwaite (1948), Blaney-Criddle
(1950 and Papadakis {1963} models For the period
of 1985-2000. The results revealed that the Positive
Mean Error (ME) values were associated with
Thorathwaite (ME: 11.000 and Papadakis (ME:
5.34) methods and negative in case of Blaney-
Criddle method (ME: -4.34), The accuracy of
estimation, which was confirmed from the values
of Reot Mean Square Prediction Difference
(RMSPD), indicates that the Papadakis method
suited hest (RMSPD: 23.68) followed by Blaney-
Criddle (RMSPD: 36.95) and Thornthwaite
(RMSFD; 39.62) methods. The regression analysis
also confirmed the better compatibility of Papadakis
method (R*=0.37)1n the given condition. The non-
availability of local crop-coefficients and high
altitude of this region might have drastically reduced
the performance of the Blaney-Criddle method. The
poor performance of Thornthwaite methed might
be because of non-consideration of wind effect in
this area, where the wind velocity plays a major
role in regulating the pan evaporation rate.
Therefare, in absence of actual pan evaporation
data, the Papadakis method can be used effectively
1o estimate PET in hilly conditions of North East
India.

I. CROP PRODUCTION AND
PROTECTION

RICE

Breeding and Selection
Upland

Five yield evaluation trials were condueted
under upland condition. In the Research Complex
Regional Trial (RCRT-UL), the genotype IR71524-
44-1-1 recorded highest yield (5.8 tha). Average
vield of this genotype in last two years was 5.3 tf
ha. In the Advanced Varietal Trail — 2 (AVT 2-
UL), RCPL 1-35 (Fig 5) showed more than 3% yield
advantage over nalional checks. Average yield of
RCPL1-35 in a 4 year trial period was 4.62 tha,
The genolype has been recommended for
Meghalaya and Uttaranchal at AICRIP group
meeling. Promising genotypes for upland ecology
are presented in Fig. 6.

B - = all)

Fig 5 RCPL-1-35 A promising genotype

Lowland

Fleven yield trials and five screening trials were
conducted under lowland ecology. Among non -
aromatic genotypes. IET 16863 (4.51 t/ha) and Ent.
No. 2708 ¢4.27 vha) recorded significantly higher
yield than the check variety, Shah-sarang . [n the
IVT for medium maturity group (IVT M-H), IET
18115 recorded significantly higher vield (3.53 /
ha) than local and national checks. A number of
genotypes in the TVT for late maturity group (trial
conducted at Nongpoh in the newly developed
watershed) showed yield in excess of 6,0 t/ha and
IET 18424 was the highest yielder (8.2 t/ha).
Promising lowland genotypes and their yields are
listed in the Fig 7.

Four trials were conducted to identify suitable
fine grain aromatic genotypes for mid-altitude areas
af Meghalaya. In the RCRT, IET 16310 ranked first
with 3.33 t/ha yield. This genotype completed four
years of testing and average yield was 3.20 tha,
IET17294 (3.73t/ha), IETI7281 (4.34 t/ha).
Mahisugandha (3.09 t/ha) and [ET 18551 (3.01 U/
ha) were selected from other three trials for further
evaluation.

In the international observation nurseries, (97
genotypes including 32 new plant type materials
were tested. Four genotypes. which showed
significantly superior yield than all checks were
selected for further evaluation, 118 genotypes were
screened in collaboration with CRRI, Cuttack for
Fe-toxicity tolerance. Five genotypes viz. Konark,
Jaya, Lalat, Sharbani and Swarna were selected for
use in breeding programme.
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IET 168¢ IET 1811
(4.5 tiha (5.53 tih

¥
No. 270 IET 184
(4.27 t/h (8.2 tth

!

Fig 6 Promising Non-aromatic rice genotypes for Meghalaya

IET 1631
(3.3 thh
IET 172
(4.34 tih;

Fig 7. Promising aromatic genotypes of Meghalaya

High altitude (Lowland)

Two yield evaluation trials (AVTI and AYT2)
with nine genotypes cach and one germplasm
evaluation trial (3" yvear) was conducted. In AVT1
inormal sowing) RCPLI-17C was the highest
yielder (3.4 t/ha) and in AVT2 (late sowing) RCPLI-
18C was the highest yielder (2.5 t/ha).

Minety-six local cold tolerant germplasm were
evaluated for the third year with 3 checks. Eighteen
reciprocal crosses were made among selected
germplasm and F| seeds recovered,

Four farmers® field tiials were conducted with
RCPL 1-10C (Fig 8), RCPL [-11C, RCPL1-12C
and RCPL1-13C using Megha Rice 1, Megha Rice
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Fig. 8 RCPL1-10C

2 and Nonglowai (local) as checks. RCPL 1-10C
was the highest yielder (2.8 — 3.9 thay.

Germplasm evaluation

300 germplasm of upland rice, collected from
various parts of NE hills, were characterized
following « NBEPGRs™ minimal descriptor. 51
aromatic genotypes collected from various parts of
NE region were also characterized. A set of 80
aromatic germplasm collected from various parts
of the country was evaluated, First year results
suggested that genotypes of the “Joha® group are
more suitable for Barapani condition.

Biotechnology

Four lines with single copy of crplAfc) were
identified from T, transgenic lines. Expression of
the gene was lested by Desigen x presstrips @ for
cryfAfc) (Fig. 93, 180 doubled haploid lines were

Fig. 9 Identified transgenic lines

produced from 4 reciprocal crosses and were
evaluated. Two lines viz. DH 235 and DH 239 were
selected for further evaluation.

For developing an in vigre conservation method
far wild rice, protocol for clonal multiplication of
wild rice was developed. MS medium with 2.0 mg/
1 BAP produced 3-5 shoots [rom each segment of
in vitro grovn seedling. These shoots could be
maintained under long term culture in MS medium
with 1.0 mg/l BAP. 1% mannitol and 2% sucrose.
Medium for callus induction and short-term storage
of calli were standardized.

Quality Analysis

Total fat, crude fiber and ash content of 81 rice
germplasm from NE region were analyzed. Fai
content ranged from 1.0% to 4.0% with an average
value of 1,84 as against a standard value of 1.0 for
rice. Highest fat content (4,09%) was observed with
Borol, and SP 1.

Crude fiber content ranged from 0.15%
(Malaria) to 0.805% (Sarasa) with an average value
of (1.385%. Standard value for rice is (L.6%. Ash
content ranged from 0.39% (Prasadjto 2.8% (RCPL.
[-14} with an average value of 1.24% compared to
(1.9 as standard value for rice.

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

Field experiment in rainfed upland conditions
was repeated in khanif 2003 following split plot
design, replicated three times under mid altitude
conditions of Meshalaya to study the grain yield
potential, nutrient response and nutrient use
efficiency of promising AYT-2-U (H) rice cultivars
under high and low input management conditions.
The treatments consisted of 3 varying doses of
nitrogen levels ie., 30, 60 & 90kg N/ ha (in main
plots) and seven rice cultivars viz,, [ET-16876, IET-
16883, IET-16482, IET- 16884, VL-Dhan-221, CH-
484 and ROPL 1-29 in sub plots, A common dose
of 60kg P.O_ and 40kg K, Of ha was applied in all
the plots. {

The data revealed that the variety 1IET- 16883
out yielded other varicties and produced highest
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grain yield of 30.5 g/ ha followed by CH-988 (27.6
gfha) and VL-Dhan-221 (26.5 g/ha). The varicty
[ET- 16482 could not maintain its 2" rank this year
in respect of grain yield and remained at 4 rank
and produced only 25,4 g/ha. Variety RCPL 1-29,
alocal check, IET-16876 and IET- 16884 produced
2370, 1718 and 16.11 gfha grain yield,
respectively, The increasing nitrogen doses had
resulted in increased grain yield of rice.

Low land rice
Response of rice cultivars to low temperature
A field experiment was conducted in
coellaboration with DRR, Hyderabad during kharil
o study the response of rice cultivars to low
temperature. The trealments consisted of 4 varieties
of rice and 3 dates of transplanting in a faclorial
randomised black design with 3 replications. Vivek
Dhan 82 showed highest plant height (92.3 cm),
1000 grain weight (32.1g), ripening ratio (80.6 %)
and grain yield (46.0 g/ha) while, variety
Thapachini recorded lowest grains/panicle (75.7),
1000 grain weight (21.1 g) and grain yield (14.3 o/
ha). A significant reduction in grain yield was
observed when transplanting was delayed more than
15 days of normal time (10" July) except for Vivek
Dhan 82 and Thapachini, which produced higher
grain vield, Vivek Dhan 82 was least influenced by
the environmental factors and performed better in
normal as well as late transplanted condition. All
varieties showed higher rate of grain filling (a/day)
in normal transplanting and reduction in grain filling
was recorded inlate transplanted condition. Highest
rate of grain filling was observed in variety Vivek
Dhan 82 from 12 to 24 DAA (Days after anthesis)
compared to other varieties and lowest rate was
observed in VL Dhan 206, Chlorophyll *a’, b’ and
total content was found higher in RCPL 1-87-8 and
Vivek Dhan 82 compared to VL 206 and
Thapachini,

Integrated Nutrient management

Performance of crops under organic manure,
inorganic fertilizer and natural fertility
conditions

Studies were initiated to find out the
performance of rice, maize and groundnut crops
under organic manure, inorganic lerlilizer and

natural Tertility conditions during &herif 2003,
During first year, groundnut performed better
campared to rice and maize and gave highest pod
yield of 24,1 g/ha under inorganic fertilizer followed
by organic manure (21.2 g/ha) and natural fertility
(18.1 g/ha) conditions. Rice and maize also
performed better under inorganic fertilizer and
organic manure but these two crops recorded the
lowest yield under natural fertility conditions with
grain yield of only 8.3 and 6.0 g/ha, respectively.

Natural Farming in wet land rice

Studies on pecformance of rice varieties under
natural fertility conditions were initiated during
kharit 2003, Results showed that var. RCPL 1-87-
8 produced the highest yield of 37.7 g/ha followed
by RCM 9 {26.0 ¢/ha) and Vivek Dhan 82 (25.0 ¢/
ha). Howewver, local varieties such as Manipuri and
Mendri did not perform well compared to other
cultivars,

Effect ol organic sources of nutrients to lowland
rice cv RCPL-1-87-8 in mid hill lowland of
Meghalaya

The experiment was initiated during ‘Kherif”,
20003, Data revealed that NPE (80:60:40) recorded
the highest grain yield followed by Azolla compost
@ 5 .0 t/ha and was significantly superior to local
enriched compost @ 5.0 vha. (Table 1)

Table 1. Performance of rice cv RCPL-1-87-8 1o
ditferent bio-organic sources of nutrients

Treatments Grain vield
(b}
T-1= Efta organic manure 2.5 tha 7.1
T-2= £ksa organic manure 5.0 tha 383
T-3= Azelia compost 2.5 t/ha; 43,8
T-4 = Azalia compost 5.0 tha 45,3
T-5 = Pig manure 2.5 ttha 39.8
T-6 =Pig manure 5.0 t'ha; 416
T-7 =Local enriched compost 2.5 tha; A48
T-% = local enriched compost 5.0 t/ha ; 472
T-0- NPK (80:60:40) kedha 47,3
T- 1= Control, 320
CIN0.05) 1.52
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Performance of lowland rice (cv RCPL-1-87-
8) to  methods of application of Azelle and
graded doses of N, P and K.

Rice + Azolla dual cropping was significantly
superior to incorporation of Azelia into the soil.
Among the treatments, 509 NPK + rice Azoila dual
cropping was superior to all and recorded 44.1 o/
ha of grain yield (Table 2).

Table 2 . Performance of rice cv RCPL-1-87-8
to methods of Azolla application with
graded levels of NPK

Treatment Grain vield
(g/ha)
M- Azolle Dual Cropping with rice +
N1 - NPK (8060400 kalha 46,3
N2- N (50%) 40 keha 40,7
N3 - P50 %) 30 kefha 40.2
N K (305 20 kerha 300
N5 — MPK (50% all) a4

M2 - Green Azolle incorporation into soil +

N1 - NPE (300600400 kb 42,0
WN2- B[ 50%) 40 ketha 40,00
N3 - P30 %) 30 ke/ba 3.5
MN4- K (50%) 20 kefha i85
N5 — NPK (50% all) 40,9
COHN.05)
M- - Azedla Dl Cropping with rice + 42,24
M-2 - Gireen Azefla incorporation inta soil + 40,05

Nitrogen economy through Azolla in wetland rice

The study was continued for the second
consecutive year to workout optimum N dose with
or withoul Azella and nitrogen economy through
Azolla in wetland rice. The treatments comprised
of four biofertilizer treatments viz. B- no Azolla,
B.,-Azolla green- manuring, B,- Azofla dual
cropping and B - Azelle compostin main plots and
four nitrogen levels (N -No nitrogen, N, -30kg N/
ha, N, -60kg N/ha and N, -90kg N/ha) subplots.
The results revealed that the use of Azolla
significantly improved yields over control. Among
the Azolla sources, Azolla dual cropping with rice
registered highest yield (49.2 gtha) compared (o
other sources and was 27.9, 11.0 and 16.1 per cent
higher over control, Azolla green manuring and
Azolla compost, respectively, Applications of N
linearly improved yield only up to 60kg N/ha.
Quadratic response equations indicated economic
optimum dose of N (o be the 66.1 kgfha with

e S TR St ]

expected vield of 56.8 g/ha while in case of no
Azolfa, the optimum dose worked out 10 be 94.7
kefha with expected yield of 46.3 gfha, This
indicated a net saving of 28kg N/ha and 22.88%
improvement in rice vield under wetland conditions
of mid hill altitude of Meghalaya.

On Farm Research

Under the on farm research programme, five
Farmers were identified from Mawlasnai village.
Rice + Azolla dual cropping was taken under
random as well as line planting with local rice
cultivars during &Lharif, 2003,

Results revealed that dual cropping of rice with
Azolla in ling transplanting registered 32.6 g/ha
grain yield in DR-92 rice culture in farmers field,
while random planting with Azolla produced only
26.6 q/ha. Farmers practice without Azofla recorded
lowesl grain yield (20.3 g/ha).

A case study of Low Land Rice Cultivation at
farmer’s field under integrated watershed
management approach

With an ebjective to show, the comparative
performance of indigenous farmer’s local variety
(FIV) and improved high yielding variety (HYV)
following random (farmer’s practice) and row
planting (improved) method of rice cultivation and
also to show the comparative performance of
inoreanic and organic sources of plant nutrient on
the vield of FLY & HYV (RCPL 1-87-8), a study
was conducted in farmer’s field at Umroi. The initial
soil fertility status was recorded as organic carbon
1.09 %, available M, PO, and K,0 31254, 16.12
and 172.54 kg/ha respectively. The demonstration
consisted of 4 nutrient management levels viz,, N
Clontrol (without fertilizer & manure); N : Mineral
enriched compost @ L0 ha; N2 806040 kg N,
PO, K,O/ha and N : Azolla dual cropping with
rice. Two rice cultivars viz., ¥V farmer’s local
varicty (FLY yand ¥ _: RCPL [-87-8 (HY V) and two
methods of rice transplanting viz., P : random
planting (farmer’s practice] and P, line
transplanting {improved method) was replicated
thrice. The observation revealed that application of
mineral enriched compost @ 10 tha produced
highest grain yield (33,32 g/ha) followed by
application of inorganic fertilizer @ 80:60:40 kg
N, P,0, and K,O/ha that yielded 29.46 g/ha of rice.

Annnul Report 20032004






































































































































































































































































































































































































































































































