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From the Director’s Desk

Site specific nutrient management
(SSNM), involving soil test based application
of fertilizers is critical to enhance nutrient-use
efficiency. The United Nations has declared
the Year 2015 as the International Year of Soils
to increase the awareness and understanding
of the importance of soil for food security
and essential ecosystem functions. Soil
management needs to maintain soil cover and
return organic matter to the soil alongwith
chemical fertilizers and microbial inoculants.
It would be the best option for ensuring
long-term soil sustainability and biodiversity
conservation. Low productivity in floodplain
wetlands, 11.0 million ha of rice-fallow area, 7.5 million ha acidic and
3.81 million ha sodic soils also limits the productivity of soils of Hill
and Plateau region and Eastern Himalayas. The wastelands/degraded
lands (6.16 million ha) also need rehabilitation through agroforestry and
horticulture interventions. Restoration of coal mining areas in the states
like Jharkhand, Chhattisgarh and Odisha also needs to be addressed in
the long-run.

Micronutrient deficiency, particularly zinc, iron, boron, manganese,
copper and sulphur, also need to be addressed in the soils of Eastern
Indo Gangetic Plains (EIGP). Furthermore, organic carbon pools and
C/N dynamics in the soils need to be studied as they are components
of the global carbon cycle. Residue management in soil would help to
improve physico-chemical properties of soil, particularly in EIGP. Nutrient
and water use efficiency has to be improved for long-term sustainable
production. Conservation agriculture needs to be strengthened in rice-
wheat ecosystem.

Technologies have been standardized to enhance the dissolved oxygen
(DO) level in fish ponds using solar energy and value addition in makhana.
The institute has initiated work on management of low temperature
tolerance in boro rice nursery and management of rice-fallows through
Conservation Agriculture. In the field of crop improvement, wheat
genotypes were identified for terminal heat stress tolerance. Varieties for
upland rainfed rice, faba bean, vegetable crops such as tomato, chilli, lima
bean and leaf amaranth were developed by the institute. In addition, 12
sapota and 41 bael genotypes were evaluated for fruit quality and yield
under Eastern Plateau and Hill conditions. In addition, the Institute
successfully organized 87® ICAR Foundation Day and Award Ceremony
and 9th National KVK Conference, and also distributed more than 750
soil health cards to the farmers of Bihar and Jharkhand on the occasion
of World Soil Day on 5% Dec 2015.
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Research Highlights

Wheat Genotypes for Terminal Heat Stress
Tolerance Identified

Of the 41 wheat genotypes evaluated for terminal heat
stress tolerance, NW1012 (4.1-4.22 t ha), RAJ 4238 (3.61- 3.95

t ha'), Kundan (3.77- 4.03 t ha!) and Halna (3.04-3.18 t ha)
performed better under late sown heat stress conditions.

Plant Genetic Resource Management

Sapota

Performance of 12 sapota
genotypes was evaluated for fruit
quality and yield under eastern
plateau and hill conditions.
Keeping in view the fruit quality
and yield, the sapota genotype
Murrabba exhibited consistency in
its superiority among the genotypes
evaluated.

Bael

A total number of 41 bael
genotypes including 4 varieties
were evaluated for fruit quality
and yield. The genotype Barabanki
collection was found promising
during the year (average fruit
weight — 1.01 kg, skull content —
13.87%, seed content — 2.03%, TSS
—21.4°B and yield - 113.6 kg/tree).

Fertigation and Planting Geometry Technology for
Enhancing Water Productivity

Field study in broccoli showed that triangulated paired
row planting (S,) having 60 cm spacing between paired
row with crop spacing of 40 x 30 cm in combination with
fertigation pattern (FP,) recorded the highest yield of 31.34
t/ha which was 46.7% more yield than conventional
fertigation pattern and rectangular planting geometry with
(FP, & S)). In fertigation pattern FP, higher fertilizer is
applied during initial stage of crop growth and it is reduced

15 |

® &
o ®
'fe‘

E

s
o

=]

T
40| 60 |40

Percentage of fertilizer
dose applied (%)
W

1234567 891011121314
Weeksafter Sowing

ICAR NEWS

towards the maturity and end stages of crop growth. This
technology achieved the highest water productivity of 15.8
kg/m?® and the economic water productivity to the tune of
157.7 Rs/m® under FP, & S, which was 38.6% more than
conventional rectangular planting and fertigation (FP, &
S,)- The best combination of fertigation pattern (FP,) and
planting geometry (S,) also improved the fertilizer use
efficiency. The nitrogen, phosphorous and potassium use
efficiency of about 52.2, 15.0 and 39.0 % can be achieved
under this technology in comparison to conventional
fertigation pattern and rectangular planting geometry.

Varieties Released

Paddy: Swarna Shreya

Description: Suitable for
rainfed low land and direct
seeded aerobic condition
with maturity period of 120-
125 days. It can withstand
drought and tolerant to
many disease and insect.
Avg. productivity: 4.5-5.0t/
ha.

Faba bean

Swarna Surakhsha

Description:

Suitable for rainfed
situation under Bihar cond.
Medium duration matures
in 115-120 days. Avg.
productivity: 2.5-3.1t/ha.

Swarna Gaurav

Description:

Suitable for irrigated
and intercropping situation
under Bihar cond. Medium
duration, matures in 120-125
days. Avg. productivity: 4.0-
4.6t/ha and 2-2.6t/ha under
sole and intercropping,
respectively.

Swarna Safal

Description: Plant ht.: 85-113 cm; days to first harvest:
89-94 days; pod colour: Green; pod wt.: 3.04-3.38 g; pod
length: 5.47-6.09 cmfresh pod yield: 20-25 t/ha.

Tomato: Swarna Kanchan

Description: Determinate
plant with plant ht of 70-
80cm; Medium fruit size;
Pruit wt. 90-100g; Fruit length
8.5-9.0 cm; No of fruits/
plant: 25-30; yield/plant:
2.5-3.0 kg; Yield: 50-55t/ha;
TSS: 4.0-4.5°brix; Suitable for
processing
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Swarna Ratan

Description: Semi determinate
with a plant ht of 50-60cm; fruit &
wt.:15-20 g; Round fruited; No of |
fruit/plant:200-250; yield /plant: 2.5-
3.0 kg; Yield: 50-60 t/ha; TSS: 6.0-6.5
%brix. Suitable for table purpose.
Chilli: Swarna Tejaswini

ek

Description: Long, less
- pungent with a fruit wt. of 15-
20 g, No. of fruits/plant: 75-80;
Yield/plant: 1.0-1.25 kg; Yield:
20-25 t/ha. Suitable for pickle
purpose.

Lima bean: Swarna Poshan

Description: 55-60 days for
flowering; first harvest: 90-100
days; pod length: 8.2-8.4 cm; pod
wt.: 5.9-6.0 g; no of seeds/pod:
3.0-4.0; total yield: 12-15 t/ha

Leaf amaranth: Swarna Raktim

Description:

Red coloured,
30-35 days for first
harvest;

Total yield:

25-30 t/ha.

Growth Performance of Pigs Fed on Rice Polish
and Kitchen Waste with Phytase Enzyme

A study was conducted to find out the growth per-
formance of crossbred piglets fed on rice polish and kitchen
waste based feeding regime supplemented with phytase.
The ration was prepared by the farmer after mixing 20%
of rice polish in kitchen waste (control). The phytase was
supplemented in control diet @ 20g/100kg feed. The rations
were offered to the respective groups @ 2.5 kg/d/head on DM
' basis. The results
revealed that the
average growth
rate was increased
by 14.8 per cent
in pigs fed on rice
polish and kitchen
waste based ration
supplemented with
phytase enzyme.

Exploring Growth Hormone and Fecundity Gene
Black Bengal goat

A 472 bp fragment (partial intron 2, exon 3 and intron 3
and partial exon 4) of growth hormone gene was amplified
(100 samples) by polymerase chain reaction. Single Strand
Conformation Polymorphism (SSCP) technique revealed that
growth hormone gene is polymorphic in nature and it had
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five genotypes AA, AB, AC, BB and CC and consequently,
only three alleles A, B and C at this locus. The frequencies
of AA, AB, AC, BB and CC genotypes and A, B and C alleles
were estimated as 0.12, 0.40, 0.36, 0.07 and 0.05; and 0.50,
0.27 and 0.23, respectively. AB genotype and A allele was
predominant in Black Bengal goat. Accession no. of various
allelic variants were KJ666532 (A allele), KJ666533 (B allele)
and KJ666534 (C allele) for 245 bp fragment and KJ782050
(A allele), KJ782051 (B allele) and KJ782052 (C allele) for 472
fragment. Least squares analysis revealed that genotypes
of 472 bp fragment had significant effect (P<0.05) on body
weight at both 6 and 9 months of age in Black Bengal goat.
The order of performance for body weight at 6 months
of age was CC < AA, AB, BB < AC whereas the order of
performance at 9 months of age was CC < BB < AA, AB <
AC. The homozygote AA and CC were having the lowest
body weight. However, heterozygous condition, i.e., AC
genotype is having the highest body weight.

Solar Power Aerator Developed

A solar powered aerator was developed using a 1 HP
pump with permanent magnetic DC motor of 750 watt. This
pump was powered by 900 WP solar arrays with module
combinations to get output voltage in the range of 28-33 V
(as per the power characteristics of the pump). Since total
dynamic head was kept near to 4.0 m, it was observed that
aerator spray about 50000-60000 liters of water per day.
This aerator is installed in a pond of 50 m x 30 m size with
water level of 1.5 m. It was found that dissolved oxygen
level in water was more uniformly distributed throughout
the water column in pond where solar operated pump was
used compared to control pond. Moreover the dissolved
oxygen level was also relatively higher especially in the
bottom of the pond compared to control.
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