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Theme 1: Resource appraisal and inventorization

Maximum value of Normalized Difference Vegetation Index (NDVI) has been observed during rabi
season in most of the years compared to kharif season over Samastipur, Bihar.

The trend analysis of annual rainfall at Madhepura (Zone-II), Sabour (Zone-IIIA) and Patna (Zone-IIIB)
indicated an increasing trend. Increase in annual rainfall was found to be maximum at Sabour and
minimum at Patna.

The soil quality and land use assessment in south Bihar (agro-ecological zone 9) shows that there are six
major land use systems (rice-wheat, maize-potato, red gram, sugarcane, mango orchards and agro-
forestry). High soil compaction was observed in rice-wheat system. Soils of mango orchard contain
highest organic carbon stock followed by agro-forestry, whereas lowest carbon stock was observed in
sugarcane growing soil.

Theme 2 : Plant genetic resource management and improvement of field, horticultural and aquatic
crops

Mango genotype “Loha Jung” was collected from Munger district of Bihar. One hundred seventeen
mango genotypes were characterized and the mango cultivar Himsagar was found promising. Litchi
genotype Deshi was found promising for fruit quality and yield. Guava cultivars Allahabad Safeda and
Sardar were found promising whereas in sapota, the genotype Murabba was found promising.

Among different vegetable crops, improved lines of brinjal, tomato, chilli, capsicum, pointed gourd,
cucumber, bottle gourd, pumpkin, ridge gourd, sponge gourd, french bean, cowpea, amaranthus,
drumstick, vegetable soybean, sword bean, jack bean, winged bean, lima bean, velvet bean, yam bean,
cluster bean, ivy gourd, and spine gourd were identified/maintained.

Theme 3 : Improved production technologies for field, horticultural and aquatic crops

Among the mango based multitier cropping systems, the maximum paddy equivalent yield (8.61 t/ha)
was recorded in case of mango + guava + paddy during the 11th year.

In case of rejuvenated mango plants of cv. Amrapali, the maximum yield of 61.79 kg/plant was recorded
with rejuvenation pruning at a height of 2.0 m without maintenance of length of primary and secondary
shoots emerged after pruning.

The highest cumulative yield of pointed gourd was recorded with 50 cm intra-row spacing and
application of nitrogen @ 160 kg/ha.

Among different vegetable based cropping sequences, the maximum paddy-equivalent yield of 116.89
t/ha was realized with cowpea- okra- pea cropping sequence.

In case of ultra-high density orchard in guava, pruning three times a year (March, May and October) +
irrigation 60% PE + application of 100% of recommended dose of nutrients + soil application of 2 kg
FYM + 50 g Trichoderma + 50 g Azotobacter + 50 g Mycorrhizae + Foliar application of ZnSO, (0.1%)
and boric acid (0.3%) resulted in maximum gross income of Rs. 5.56 lakh/ha.

Water requirement for producing one kg of Pleurotus florida mushroom is 4.16 to 5.0 litres whereas for
producing one kg blue oyster mushroom (Hypsyzigus ulmarius)itis4.16 to 5.5 litres.

Nutrient management in rice- lentil cropping system showed maximum lentil seed yield of 963.8 kg/ha
with 40 kg sulphur, whereas in rice the minimum (6.08 t/ha) and maximum (6.60 t/ha) grain yield was
obtained with zero sulphur and 6 kg zinc, respectively.
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In rice, gundhi bug population was recorded above ETL (2.7 bugs/hill) in Satyam variety in 1st week of
September.

Under the studies on epidemiology of downy mildew disease of cucurbits, maximum disease severity in
bitter gourd and ridge gourd was observed 37 days after sowing on 13th leaf.

Theme4 : Integrated land and water management

A Decision Support Tool (DST) capable of facilitating farmers in selection of Integrated Farming System
components was developed keeping in view the performance indicators i.e. benefit-cost ratio, land
productivity, and water productivity.

Simulation studies showed that canal water from Ranitalab and Bikram gate can be supplied equitably
and adequately during 11 weeks (23"-32" weeks and 33" week) only in three distributaries (Adampur,
RPCV and Rewa distributary) whereas during remaining weeks the supply-demand ratio varied from 0.7
to 0.2. If the design discharge is supplied at Ranitalab gate, water can be released equitably and
adequately during 15 weeks (23"-37" weeks) and the supply- demand ratio varied from 0.9 to 0.7 during
remaining periods.

Characterization and classification of ground water quality in Maner block of Patna district showed that
arsenic content increased from1.65 ppm to 2.20 ppm with the depth and accumulate from 2.0 to 5.0 ppm
in vegetable and cereal crops. Spatial thematic maps were also developed for arsenic and iron distribution
in the area.

Water productivity of different crop sequences under irrigation from secondary reservoir as well as tube
well showed that rice-potato-onion sequence resulted in the highest water productivity (Rs. 7.48/m’)
followed by rice-cabbage-cowpea (Rs. 6.45/m’) and rice-wheat-green gram (Rs. 6.07/m").

Temporal water quality assessment under multiple uses of water indicated inverse relationship between
oxygen saturation and temperature. During December to August concentration of nitrate, phosphate and
potasium, increased from 0.01- 0.07,0.4 - 0.6 and 2.5 - 4.0 ppm, respectively.

Calibration and validation of IHACRES model indicated that IHACRES model performs reasonably
well in all the four sub-catchments of Brahmani basin.

Comparison of different multi-arm low sprinkling nozzle showed that the eight-arm prototype is the most
appropriate and can be operated below 1.0 kg/cm’ pressure with considerable throw distance and radial
water distribution.

Gravity subsurface drip irrigation and fertigation indicated increased yield of cucumber due to
subsurface placement of the laterals.

Simulating the adaptation strategy for rice shows that advancing the sowing date by 7 and 14 days
compared to present day farmers practice results in reducing the simulated yield decline in future
scenarios. In wheat 7 days advanced sowing as compared to 14 days advancement with higher dose of
nitrogen has most beneficial effect. In case of late sown wheat, effect of advancement in sowing has more
pronounced effect as compared to timely sown wheat.

Simulation results using Had Cm3 predicted changes in rainfall and temperature, indicated increase in
annual stream flow during 2020 and decreased annual stream flow in Bhawani Basin during 2050 under
A2a as well as B2a emission scenarios. Besides, decrease in stream flow during monsoon and increase
during pre-monsoon seasons were predicted.
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Soil microbial biomass carbon and available nitrogen increased in soil and resulted in higher yield of
paddy when incorporated with green manure crop (Sesbania), FYM and residue of preceding crop.

Theme S5 : Livestock and fishery improvement and management

The adaptive research on monoculture and polyculture of scampi (M. rosenbergii) has paved way for its
farming beyond December. The farmers and entrepreneurs will be highly benefited from the new
approach of scampi farming in seasonally waterlogged areas of Bihar. Trials on the culture of Jayanti
Rohu (L. jayanti) under polyculture systems in ponds have shown significantly higher growth than that of
rohu (L. rohita).

Initial study revealed that makhana bran can be incorporated in the diet of poultry broiler up to 6% level
without affecting growth and feed conversion efficiency. Dry matter intake and digestibility did not
differ significantly up to 50 per cent of replacement of rice bran.

The Black Bengal breed of goat is the most popular for kidding percentage. The survey revealed that
twinning and triplets from 3" kidding accounted for 85 per cent.

ELISA procedures were standardized for diagnosis of Brucellosis and IBR in dairy cattle and PPR and
Blue tongue in goat and sheep, respectively.

In intensified dairy based production system, 4 crossbred cows can be integrated in one acre model with
sparing of 40 per cent area for fodder production. Lactation yield of crossbred cows is 2200 kg.

Assessment of livestock water productivity has been initiated in Indo-Gangetic Plains, India. A baseline
survey regarding resource availability, cropping pattern, livestock population and production and role
of different institutions in crop-livestock-water nexus in all the villages have been studied.

Theme 6 : Development of need based farming system models for different ecosystems

Among the cropping systems, maximum yield equivalence was recorded in rice-tomato-bottle gourd
(40.49 t/ha) followed by rice-potato- onion (33.45 t/ha) and rice-carrot-cowpea (21.91 t/ha), rice-
coriander-okra (19.73 t/ha) and rice-mustard-tomato (10.84 t/ha). Among levels of irrigation, maximum
yield equivalence was recorded at optimum level (25.83 t/ha) followed by sub- optimum level (24.74
t/ha) and the increase was to the tune of 4.40 per cent. Among levels of nutrient, maximum yield
equivalence was recorded at recommended level (26.09 t/ha) followed by 50% of recommended level of
fertilizer and the increase was to the tune of 6.58 per cent.

In one-acre vegetable based integrated farming system model, vegetable based cropping system was
found to be more profitable than cereal based cropping system. Integration of crops, vermicompost and
goatry along with fodder crop was found more beneficial for farmers than growing crops only.

In one-acre IFS model, cowpea-cauliflower-tomato cropping system along with poultry + mushroom +
goatry fetched the highest net income and in 2-acre model, rice-wheat + vegetable + livestock + fisheries
+ duckery gave highest net return.

Investigation over artificial dietary substitute for honey bee, showed that diet made of soya flour was the
most preferred amongst various combinations.
Theme7: Socio-economics, technology transfer and HRD

Under the NAIP, demonstration of technologies on summer season cultivation of cucurbits under
polytunnels, intercropping of vegetables in newly established fruit based multitier cropping systems,
raising of vegetable nursery under polyhouse and mushroom cultivation resulted increased income of the
farmers in Jamtara and Dumka districts of Jharkhand.
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The eco-hatchery operation demonstrated to farmers under FPARP lead to production of 80 lakhs spawn.
This offers scope in fish seed availability and increase in fish production in Bihar.

Under the FPARP, technology of rainwater harvesting in polythene lined Doba for establishment of fruit
orchards has been demonstrated in 89 farmers' fields.

Under Technology Acceleration programme of the Complex, 357 demonstrations on improved
vegetable varieties were conducted in farmers' fields.

Under the outreach program of the Complex, scientists of the centre visited farmers' fields at Gumla,
Khunti, Latehar, Chatra and Hazaribagh districts of Jharkhand, Munger districts of Bihar and Keonjhar
district of Orissa to provide technical support to farmers on establishment of fruit orchards, canopy
management of fruit orchards, nursery management, rejuvenation techniques and rainy season
cultivation of tomato.

A total number of 282 farmers attended 11 farmers' training programmes conducted during the year on
different topics in horticulture.

Altogether 2868 SHGs have been formed in 11 districts of 3 states under Research into Use programme.
Communication products have been developed for efficient uptake of new agricultural knowledge and
convergence of social welfare/developmental scheme by socially disadvantaged groups.

Socio-economic and bio-physical survey of Muzaffarpur and Sheohar districts of Bihar revealed that
these areas are dominated by small and marginal farmers with rice based cropping system, with 25-50 per
cent area being salt affected.

Twelve cropping systems were introduced in the NAIP cluster at Vaishali district resulting in increased
cropping intensity from 200 percent to 300 per cent.

Thirty new varieties of major crops were introduced to replace the old varieties in order to increase
production, income per household and employment.

Introduction of new crop varieties increased employment generation from 4 per cent to 15.2 per cent and
income from 30 per cent to 153 per cent per hectare of cropped area.

Integration of fish with makhana was introduced in 44 ha of land involving 96 households in Darbhanga
district.

In first harvest of fish from makhana pond, it was observed that the increase in income/ha was Rs. 6289
and increase in employment was 12 man days in spite of drought this year.

Multiple uses of water in makhana cum- fish culture in the ponds with horticultural plants (fruits and
vegetable) on the bunds was introduced to enhance income. Also, the alternate income generating
activities such as poultry, bee keeping and vermi-composting were introduced in the vicinity of the
farmer's pond. The required training, technical know-how were imparted by the scientists of Research
Centre for Makhana, Darbhanga.

The average yield of makhana seed in two experimental ponds was 0.26 and 0.34 t/ha and fish yield was
0.60 and 1.02 t/ha.
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INTRODUCTION

Historical Perspective

The eastern region comprising of eastern Uttar Pradesh, Bihar, Jharkhand, West Bengal, Assam,
Orissa and Chhatisgarh and representing 22 per cent of the geographical area of the country supports 33 per
cent of country's population. Though the region is endowed with rich natural resources to support higher
agricultural production, livestock and fisheries, the production levels have remained low mainly due to lack
of location-specific production technologies, poor dissemination of scientific farming knowledge to
farmers, natural calamities e.g. floods, water logging and droughts, and social conflicts. The region has,
however, the potential to usher in second green revolution.

ICAR Research Complex for Eastern Region, Patna came into existence on 22nd February 2001
after merger of Directorate of Water Management Research, Patna with the Complex. On 1st April 2001,
Central Horticultural Experimental Station, Ranchi and Central Tobacco Research Station, Pusa were
merged in the Complex. The ICAR Research Complex for Eastern Region, Patna is a broad based
framework to address diverse issues relating to water and land resources management, crop husbandry,
horticulture, aquatic crops, fishery, livestock and poultry, agro-processing and socio-economic aspects in
holistic manner for enhancing research capability and providing a backstopping for improvement in
agricultural productivity and sustainability in the eastern region. ICAR Research Complex for Eastern
Region comprises four Divisions and two Research Centres viz. Division of Land and Water Management
(DLWM), Division of Crop Research (DCR), Division of Livestock and Fishery Management (DLFM),
Division of Socio-Economic Extension and Training (DSEET), ICAR-RCER, Research Centre, Ranchi and
ICAR-RCER, Research Centre for Makhana, Darbhanga. The Complex is now a multi-commodity and
multi-disciplinary institutional framework to address research issues and to develop technologies relevant
to prevailing biophysical and socio-economic environment of the eastern region with the following
mandate.

Mandate

“To undertake strategic and adaptive research for efficient integrated management of natural
resources to enhance productivity of agricultural production systems comprising of field, agricultural and
horticultural crops, aquatic crops, agro-forestry, livestock, avian and fisheries in different agro-ecological
zones of the easternregion”.

The modalities to achieve the mandate are

To facilitate and promote coordination and dissemination of appropriate agricultural technologies
through network/consortia approach involving ICAR institutes, State Agricultural Universities, and
other agencies for generating location-specific agricultural production technologies through sustainable
use of natural resources.

To provide scientific leadership and to act as a centre for vocational as well as advanced training to
promote agricultural production technologies.
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To act as repository of available information and its dissemination on all aspects of agricultural
production systems in the eastern region.

To collaborate with relevant national and international agencies in liaison with state and central
government departments for technology dissemination.

To provide need based consultancy and advisory support for promoting agriculture, horticulture and
livestock in the eastern region.

Socio-economic evaluation and impact assessment of agricultural technologies.

The Complex functions through following Divisions / Centres / KVK
1. Land and Water Management (LWM)

Crop Research (CR)

Livestock and Fishery Management (LFM)

Socio-Economic Extension and Training (SEET)

ICAR-RCER, Research Centre, Ranchi

ICAR-RCER, Research Centre for Makhana, Darbhanga

. Krishi Vigyan Kendra, Buxar

N oL R woN

The Indo Gangetic Basin Co-ordination Unit of CGIAR Challenge Program on Water and Food also
functions at the Complex with its Director as the Benchmark Basin Coordinator.

Infrastructural facilities

The complex was housed in 26,322 sq. ft. area in leased building at WALMI Campus, Phulwari
Sharif up to 15th January, 2007. Subsequently shifted to its new laboratory-cum-office building near Bihar
Veterinary College. The site location is at about 25°35' N and 85°5' E at 67m above mean sea level. The main
office is located at Patna, 2 km away from J.P.N. Airport, 7 km away from Patna railway station and 9 km
away from Patna, Bus stand. The institute has developed hi-tech laboratories on soil physical and chemical
analysis and plant analysis, and a pressurized irrigation laboratory.The Institute has a well-developed
library. The Complex is well equipped with modern computing facilities, LAN and Internet. The ICAR-
RCER, Research Centre, Ranchi (Jharkhand) is located at Plandu 17 km away from Ranchi on Ranchi-Tata
road (NH-33). Research Centre for Makhana is located at Basudevpur, Darbhanga.

The Complex has three research farms viz. 4.0 ha at WALMI complex, 17.0 ha at Sabajpura and 26.0
ha at main campus near airport. The research farms of RC, Ranchi are located at four places: Plandu (70.4
ha), Churu (99.2 ha), Garake (7.5 ha) and Lalkhatanda (41.7 ha). The Research Centre for Makhana has
research farm of 10 ha.

At present the staff of ICAR-RCER, Patna is accommodated in 37 residential quarters available in
WALMI campus and 13 residential quarters at main campus near airport.

The Complex has two VIP suites in Kisan Bhawan and 16 rooms in Chhatrawas leased from
WALMLI. The organizational setup of the Complex is given in Fig. 1.
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Research thematic areas and sub-areas
Theme-1 : Resource appraisal and inventorization
 Inventorization of resources including use of modern tools for planning and monitoring
* Constraints analysis and prioritization.
Theme-2 : Plant genetic resource management and improvement of field, horticultural and aquatic
crops
¢ Collection, conservation and evaluation
* Development of improved cultivars
Theme-3 : Improved production technologies for field, horticultural and aquatic crops
 Standardization of production and multiplication technologies
 Integrated nutrient management
* Integrated pest management
* Postharvest technology and value addition of agricultural produce
Theme-4 : Integrated land and water management
* Conservation agriculture including RCTs
* Integrated management of rain, canal and groundwater including on-farm water management
* Assessment of water productivity and multiple uses of water
* Assessment and management of flood prone/water logged/water congested areas including Tal, Diara,
Chaur and Mauns
* Participatory watershed management including rain water harvesting
* Modern irrigation methods including small holder irrigation
e Climate change
Theme-5 : Livestock and fishery improvement and management
* Fishseed, feed and management of fish ponds
* Ecology, fishery, biology and fish production dynamics of flood plain wetlands
* Development of technologies for improving livestock and poultry health and production
* Techniques of fodder production round the year and enrichment of crop residues and agricultural
by products
* Crop-livestock integration through dairy based enterprises
Theme-6 : Development of need based farming system models for different eco-systems
* Documentation of farming systems in different eco-systems of the region
* Assessment and development of need based & site specific farming system models
Theme-7 : Socio-economics, technology transfer and HRD
* Participatory technology development
* Technology transfer, assessment and refinement
* Livelihood analysis and impact assessment of agricultural technologies
* Socio-economic, institutions and policy guidelines for governance of resource management
* Information and service delivery systems

Finance

Summary of allocation and expenditure during the year 2009-2010 under plan and non-plan budget
along with externally funded schemes is presented below.




Head of Account

Establishment charges*
T.A.

HRD

Works #

Other charges

Total

*Including labour wages and OTA

Main Institute (Rupees in Lakhs)

Revised Estimate (2009-10)

Plan Non-plan
0.00 1161.77
8.00 3.78
2.10 0.00

281.00 2.16
258.90 96.11
550.00 1263.82

# Works means repair and maintenance under Non-Plan.

KVK, Buxar (Rupees in Lakhs)

Head of Accounts

Establishment charges
T.A.

HRD

Work

Other charges

Total

Staff position

The total sanctioned staff strength of the Complex is 258. The breakup of the posts (sanctioned and

Revised Estimate (2009-10)
Plan
43.00
1.00
0.00
0.00
10.95
54.95

Actual Expenditure (2009-10)

Plan Non-plan
0.00 1160.65
7.97 3.77
2.09 0.00

280.02 2.15

234.72 96.03

524.80 1262.60

Actual Expenditure (2009-10)
Plan
28.68
0.99
0.00
0.00
9.15
38.82

in- position during 2009-10) under different categories is given below.

Category Sanctioned In-position
Scientific 93 54
Technical 61 55
Administrative 41 35
Supporting 63 40
Total 258 184
KVK, Buxar
Category Sanctioned In-position
Projec Manager 01 0
SMS 06 05
Farm Manager 01 01
Programme Asstt. 01 0
Programme Asstt. (Computer) 01 0
Office Suptd. 01 0
Jr. Steno 01 0
Driver-cum-mechanic 02 0
SSS 02 01
Total 16 07
g g
N AN










Theme 1 : Resource appraisal and inventorization

(N. Subash and A. Abdul Haris)

The main objectives are to assess the agricultural losses from droughts and floods through
vegetation and meteorological indices and also to identify the areas facing higher drought and flood risk
over eastern region of India. During the first year meteorological data were collected from Faizabad, Jorhat,
Sabour, Samastipur, Patna, Raipur, Ranchi, Bhubaneshwar and Mohanpur.
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Fig. 2. Temporal variation of NDVI over Samastipur

Monthly composite MODIS imageries of eastern region from 2000 to 2008 were taken from NASA.
The preliminary results indicated the maximum value of Normalized Difference Vegetation Index (NDVI)
during wheat season in most of the years compared to rice season over Samastipur (Fig. 2), and temporal
variation closely follows the rice-wheat season. The comparison between Standardized Precipitation Index
(SPI) during June to September and maximum NDVI during rice and wheat season over Samastipur showed
no directrelation between maximum NDVIand SPI values during monsoon months (Table 1).

Table 1 : SPI during June to September and maximum NDVI during rice and wheat season over Samastipur
during 2000-2005

Year SPI Max. NDVI
June July August Sept. Rice Wheat

2000 2.33 -0.13 -0.29 2.33 0.61 0.63
2001 2.33 2.33 0.08 2.33 0.67 0.67
2002 0.21 2.33 2.33 -0.71 0.61 0.71
2003 2.33 -0.95 2.18 2.33 0.63 0.66
2004 2.33 2.33 -1.30 -3.03 0.62 0.66
2005 -0.54 -0.26 -1.23 -1.12 0.65 0.62
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(S.8.Singh, N.Subash and R.C.Bharati)

Study has been initiated on climate change scenarios, occurrence of extreme events and their agro-
climatic analysis for 2020, 2030 and 2050 for some agro-climatic zones of Bihar and to prepare the pest
(diseases) projections in rice-wheat system under projected climate scenarios. It also dealt with modelling
the impact of projected climatic scenarios on performance of rice-wheat systems and their resource use
efficiency to identify adaptation measures in Bihar.

From all four agro-climatological
zones of Bihar, four representative
districts, viz., Samastipur (zone-I),
Madhepura (zone-1I), Sabour (zone-IIIA)
and Patna (zone-IIIB) were selected for
climate studies based on data availabi-
lity (Fig. 3). The daily meteorological
parameters available at various research
stations were collected. The Mann-
Kendall nonparametric test was applied
in order to detect trends in seasonal and
annual rainfall and rainydays for all the
four locations. The slopes of the trends
were calculated by fitting the data series
into method of least square linear fitting. [ ] Zonema

Time series of annual and [ | ZonemiB

seasonal rainfall and their linear trends at
different stations are presented in Fig. 4.
The annual rainfall at all the sites except Fig. 3. Study sites in AEZs of Bihar
Samastipur indicated an increasing trend.
Maximum increase in annual rainfall was found at Sabour (40.1% of mean/30 years at 95% confidence
level) and minimum for Patna (10.1% of mean/30 years). Seasonally, rainfall showed an increasing trend in
winter and monsoon seasons for all the sites. Madhepura and Sabour showed a significant increasing trend
in monsoon rainfall at the rate of 51.3% and 32.8% of mean/30 years, respectively. However Madhepura
indicated a decreasing trend in summer while all other sites showed an increasing trend. During post
monsoon season, all sites except Sabour, indicated an increasing trend in rainfall. As far as monthly
variation is concerned, at Samastipur, significant increasing trend of rainfall during the months of July,
August and September at the rate of 41.9, 83.2, and 112.7% of the mean / 30 years, respectively have been
observed.
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Fig. 4. Variability and linear trends of rainfall in AEZs of Bihar

At Patna significant increasing trend in June rainfall at the rate of 44.5% of the mean/30 years and
decreasing trend in October rainfall at the rate of -64.5% of the mean/30 years was observed. The decreasing
trend of October rainfall may affect the germination of wheat crop during November December.

Mean annual rainy days vary from 52 (Patna) to 62 days (Sabour). The CV varies from 14.2 % at
Sabour to 19.7 % at Madhepura (Table 2). Analysis of rainy days indicates that rainy days increased in the
winter season and annually for all the sites. However, except Madhepura, in all other sites rainy days were
found to be increasing during monsoon season. A significant (at 95% confidence level) increasing trend in
annual rainy days at the rate of 24.0% of mean / 30 years has been observed for Sabour. During monsoon,
except Samastipur, in all other sites rainy days were found to follow the increasing trend. A significant
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increasing trend in rainy days at the rate of 21.3% of the mean / 30 years has been noticed for Sabour during
monsoon. A significant increasing trend of rainy days in the order of 55.6% and 46.6% of the mean / 30 years
has been noticed during April and May, respectively for Samastipur. A significant increasing trend in rainy
days during April (96.3 % of the mean/30 years) and June (35.7% of the mean/30years) has been noticed for
Sabour.

Table 2 : Monthly, seasonal and annual distribution of rainy days at different sites in Bihar

Month/ Zone 1 Zone 11 Zone IITA Zone I11B

Season Mean SD CV Mean SD CV Mean SD CV Mean SD CV
January 1.0 | 1.2 1182 1.0 1.1 1133 12 10 867 1.1 1.0 91.1
February 1.2 | 1.3 1088 07 09 1219 14 14 967 12 1.3 1115
March 08 | 1.2 1545 12 16 1270 12 13 1165 0.8 1.1 147.2
April 1.5 15 985 17 14 81.1 17 17 1016, 09 1.2 1275
May 35 22624 42 30 717 47 28 602 25 20 793
June 74 | 30 410 80 43 546 9.1 36 397 62 32 51.0
July 13.6 35 259 127 58 455 144 38 263 136 39 285
August 12.1 34 | 285 101 44 437 129 35 27.1 124 3.1 253
September = 10.0 = 3.0 296 94 38 405 101 34 332 93 35 373
October 29 |21 722 27 22 794 39 28 721, 3.0 23 76.7

November 05 09 1726 04 082072 0.6 081273 05 09 179.5
December 06 09 1532 0.7 121657 0.7 1.0/149.8 05 0.9 168.1
JF (Winter) 22 18 816 17 |15 904 26 19 709 23 | 1.7 747

MAM 58 28 490 7.1 40 558 75 43 569 42 28 66.8
(Summer)
JJAS 430 6.6 153 403 |94 234 466 65 139 415 7.5 18.1
(Monsoon)
OND (Post 40 25 612 39 33 845 52 29 559 40 28 683
monsoon)
Annual 55.1 8.0 145 53.0 104 19.7 619 88 142 52.1 |92 17.7

Meteorological information
ICAR-RCER, Patna

Mean maximum monthly temperature varied from 22.6 °C in the month of January to 38.5 °C in
April. Mean minimum monthly temperature varied from 10.6 °C in December to 32.0 °C in September
(Table 3). A maximum daily sunshine hour of 8.6 hours/day was recorded in the month of February and
minimum of 3.1 hours/day in August.

The total annual precipitation was 625.8 mm, out of which 77.3 per cent received during southwest
monsoon. Distribution of rainfall during monsoon months also varied. It was deficient in all the months
with maximum deficit of 71.3 per cent in July followed by 61.7 per centin June (Table 4).
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Table 3 : Monthly meteorological information of Patna

Month Rainfall Temperature Relative Humidity Sunshine
(mm) °O (%) (h/day)
Max. Min. Max. Min.
January 0.0 22.6 10.8 90.6 66.5 3.8
February 0.0 28.1 12.7 71.5 47.6 8.6
March 0.0 32.8 17.2 55.8 31.8 7.4
April 0.0 38.5 21.7 44.7 21.7 8.5
May 95.2(4) 35.7 24.1 60.3 44.1 7.8
June 52.0(5) 38.4 26.8 63.9 42.2 8.1
July 97.6(9) 34.2 26.6 81.7 67.0 6.1
August 249.2(16) 33.2 26.5 84.6 69.9 3.1
September 85.0(4) 33.7 32.0 81.0 64.6 6.1
October 41.4(4) 32.1 21.6 74.0 56.3 7.1
November 0.0 28.6 15.8 77.5 63.7 6.3
December 5.4(1) 24.5 10.6 83.4 61.9 4.6
Annual mean/ Total | 625.8(43) 31.9 20.5 72.4 53.1 6.5

(The figures in parenthesis indicate the number of rainy days)

Table 4 : Distribution of monsoon rainfall at Patna

Month Rainfall (mm) Percent departure from normal
Normal 2009

June 135.6 (6) 52.0(5) -61.7

July 339.6(14) 97.6(9) -71.3

August 260.4(13) 249.2(16) -4.3

September 210.9(10) 85.0(4) -59.7

Total 946.5(43) 483.8(34) -48.9

ICAR-RCER Research Centre, Ranchi

Mean maximum monthly temperature varied from 19.9°C in the month of January to 43.7°C
in April. Mean minimum monthly temperature varied from 9.7 °C in January to 21.4°C in July
(Table 5). Mean relative humidity varied from 88.3 per cent in the month of March to 64.7 per cent in
April. The total annual precipitation was 1239 mm, of which 77.2 per cent received during south-west

monsoon.
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Table 5 : Monthly meteorological information at ICAR-RCER Research Centre, Ranchi during 2009

Month Rainfall Temperature (°C) Relative Humidity
(mm) Max. Min. (%)
January 27.0 19.9 9.7 73.7
February 0.0 23.5 11.3 70.6
March 16.0 26.0 13.9 88.3
April 0.0 43.7 18.2 64.7
May 86.0 29.5 19.3 77.4
June 60.0 30.9 21.0 76.7
July 368.0 25.3 21.4 80.0
August 210.0 23.1 19.6 74.1
September 319.0 25.6 20.3 79.0
October 95.0 23.1 14.7 76.2
November 24.0 22.1 11.9 74.5
December 34.0 18.2 7.9 70.5
Annual mean/ Total 1239.0 25.9 15.8 75.5

(R.C. Bharati, S.S.Singh, Abhay Kumar, Anil Kumar Singh, Ujjawal Kumar and Manibhushan)

Logistic and ARIMA models of order (0, 1, 1) were fitted and combined to give a composite estimate
of forecast for different crops yield in each agro climatic zone of Bihar. It was observed that for rice yield the
Logistic curve fits the time series data in all the Zones with 't' values ranging from 0.94-0.98. The ARIMA
projection of rice yield indicates increasing trend of yield in all the zones of Bihar. The estimate of the
variances of the estimated rice yield was found higher for logistic model and low for ARIMA (0, 1, 1) model
in all the agro climatic zones of Bihar. The per cent forecast error is less than 5 in all the agro climatic zones
however, the per cent forecast error exceeded the limit while considering the whole Bihar for forecasting
rice yield. This indicates the reliability of zone wise forecasting and heterogeneity among agro climatic
zones. Due to the wide variation in the variances of the estimate, the composite estimates of all the models
have been obtained using the inverse of the variances as weights.

(K. Rajan and Sanjeev Kumar)

Long term effect of cultural practices under different agricultural land uses were assessed to
determine soil quality. A comprehensive quantitative assessment through Soil Quality Index (SQI)
involving soil physical, chemical and biological properties was employed in different agro-eco regions of
south Bihar. Two agro-ecological regions 9 (hot sub-humid with alluvium derived soils (south Bihar plain)
and growing period of 150-180 days) and 13 (hot sub-humid (moist) with alluvium derived soils (north
Bihar plain) with growing period of 180 to 210 days) are occupying the major areas in south Bihar. Major
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soils were demarcated within each agro-ecological region. There are three types of soils namely alluvial, red
and hilly soils. Major land uses were identified in each soil. Long term use of lands for a particular crop and

cropping systems with similar cultural
practices were selected for study. Soil
quality assessment was done in old
alluvium soils of agro-ecological zone
9 in south Bihar (Gaya and Jehanabad
districts) during the reporting year.

There were six major agri-
cultural land uses viz., rice-wheat,
maize-potato, red gram, sugarcane,
mango orchards and agro-forestry
identified in old alluvium of agro-
ecological regions 9. The analytical
result explains that the soil compaction
was severe in rice-wheat system which
recorded the highest BD (1.58 Mg m™)
followed by red gram (1.54 Mg m™)
and the lowest BD was recorded in
sugarcane growing soils (1.43 Mgm™).
Lowest pH was recorded in red gram
growing soils (6.0) and highest in rice-
wheat system (7.9). Electrolyte
concentration was found highest in
maize-potato system (0.23 dSm™)
followed by sugarcane growing soil
(0.16 dSm’') and the lowest
concentration recorded in red gram
growing soil (0.04 dSm™). Soil organic
carbon stock was observed highest in
mango orchards (9.6 kg m?) followed
by agro-forestry (7.9 kg m”®) and the
lowest stock was observed in
sugarcane growing soils (Fig. 5).
Available soil water was measured up
to 60 cm depth which was varying
from 8.0 cm in red gram growing soil
to 14.0 cm in mango orchard (Fig.6).
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Fig. 5. Soil organic carbon stock under different agricultural land uses in
old alluvium of agro ecological region 9 of south Bihar
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