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gaining popularity as snacks food due to its nutritive value. Though

there was a reduction in the production of groundnut during the
year, India's groundnut export stood at 4.89 lakh tones amounting to
Rs3298.33 crore.

ICAR-DGR developed two high oleic acid containing lines Girnar 4

and Girnar 5. Oil of these lines has longer shelf life and heart friendly.

These lines have about 80 per cent oleic acid content, while normal

verities contain 40-60 per cent oleic acid. The commercialization of

~ higholeic groundnut varieties in India may become a boon to the food

industry by providing longer shelf life and improved health benefits.

- Wehaveidentified germplasm accessions NRCG 5203, 2419, 4343, 4874

and CSMG 2014 for early maturity (95 to 105 days). Identified four

cultivated verities i.e. JL 220, JGN 3,ICGV 87846 and ICGV 00348 for

growing under low temperature conditions while one germplasm accession, NRCG 14480 was

found promising for both low and high temperature tolerance. Groundnut is a good source (2.93-

7.13pg/g) of resveratrol, an anti-ageing and antioxidant compound. It was observed that

application of endophyte could reduce 4-5 irrigation for summer groundnut. Groundnut pod

equivalent yield was found higher with 3:1 ratio in groundnut + pigeonpea relay cropping. Straw

mulch improved pod yield of groundnut under salinity condition. Organic formulation DGROF2

was found to inhibit stem rot and supported yield. During the year, a total of 10458.91q breeder

seeds comprising 48 varieties were produced. To demonstrate the new and improved

technologies on groundnut production on the farming community we have organized 557 front
line demonstration.

Three farmers' fairs were organized on 1* October, and 27" December 2018 and 24" February
2019 to familiarize farmers for the latest production technologies, in which about 1000 farmers
including women participated. During 2017-18, the DGR Scientists published 47research articles
and presented 45 papers in conference and symposia. Under capacity building program for
employees, 15 scientists, three technical and one administrative personnel attended various
trainings. In order to bring awareness about general service rules among the staff two training
programmes were formulated and implemented for SSS and TSLs of ICAR-DGR from 22-27"
October 2018. Utilization of the grants was to the tune of Rs 1821 lakhs out of Rs 1854.44 lakhs
allocated for DGR and Rs. 830.60 lakhs out of 849.54 lakhs allocated for AICRP-Groundnut. The
fundsreceived through the externally funded projects were also utilized effectively.

I congratulate the members of my DGR team for the achievements and appreciate the

editorial committee for compiling and editing thisreportin time. ij\///

(Radhakrishnan T)

I n addition to the prominentrole as an oilseed, groundnut has been




Executive summary
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Crop Improvement

59 single plant progenies
selected from different segr-
egating generations

120 promising advanced
breedinglines multiplied.

40 promising genotypes
identified with pod yield
higher than check K6 after
screening more than 700

genotypes.

Sixteen crosses were effected
in kharif 2018 to develop
improved varieties resi-
stance of Alternaria leaf
blight, leaf spot and rust,
stemrot.

A total 212 single plants have
been identified as hybrids in
sixteen crosses during
summer 2018 (95) and kharif
2018 (117).

Progenies of 74 crosses were
advanced to different filial
generations (F,-F;) during
summer 2018 (11) and kharif
2018 (63).

Ten new advanced high

yielding breeding lines (three
of Spanish and seven of
Virginia habit group) were
developed during summer
2018 (2) and kharif-2018 (8).

An advanced breeding line,
PBS-12218 (pod yield: 3809;
kernel yield: 2734 kg/ha and
SOT: 72%) significantly
surpassed the best check
variety TG-37A for pod yield
(2877kg/ha) and Dh-86 for
kernel yield and shelling
outturn (pod yield: 1943
kg/ha, SOT: 68%) during
summer 2018.

Two advanced breeding lines
viz., PBS-12223 (pod yield:
2457 and kernelyield: 1816 kg
/ha) and PBS-12225 (pod
yield:2354 and kernel yield:
1661kg/ha) significantly
surpassed the best check
variety TG 37A for pod yield
(1788 kg/ha) and JL 501 for
kernel yield (1308kg/ha)
during kharif-2018..

Based on two summer season
(2017,2018) screening results
revealed five cultivars viz.,

Kaidiri 9, Kadiri Haritendra,
ICGV-00348, ICGS-44 and
GJG-17; five advanced adva-
nced breeding lines viz., PBS-
12185, PBS-12190, PBS-
22131, PBS-22132 and PBS-
22133 and five interspecific
derivatives viz., NRCGCS-
176, NRCGCS-180, NRCGCS-
186, NRCGCS-96 and
NRCGCS-298 recorded a
disease score3 on 1-9scale.

An advanced breeding line
PBS-22092 recorded less than
15% collar rot incidence in
four consecutive kharif
season (2015-2018) at DGR-
RRS, Bikaner. Hence genotype
has been identified as novel
genetic stock for resistant to
collarrot.

Three advanced breeding
lines viz., PBS-18038, PBS-
18064 and PBS-22089 recorded
low plant mortality 7.8%,
8.8% and 5.9% respecti-vely
as compared to genotype
0G-52-1 (13.2%) and J-11
(18.7%) during kharif 2018 at
DGR-RRS, Bikaner.
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Germplasm accessions
NRCG 5203, 2419, 4343,4874,
CSMG 2014 were matured
between 95 to 105 days. Yield
per plant was higher in
accessions NRCG 955, NRCG
6063 and RTHRG 6063.
Accessions NRCG 8954,
2746, and 9356 exhibited
higher kernel length to width
ratio (>2) during both Kharif
2017 and Kharif 2018 seasons.

From Virginia bunch advan-
ced breeding lines trials,
advanced breeding lines PBS
24134, 24139, 26048, 24135,
25028, 25089, 25049 and
26052 had maturity duration
of 110 to 115 days. Shelling
per cent (>70%) was higherin
advanced breeding lines PBS
24137, 24136, 24135, 24138,
24142 and 25091. Advanced
breeding lines exhibited
higher kernel length than
GG20 are PBS 251095, 21108,
21105and 21092.

Advanced breedinglines PBS
14060, 14068,15019 and
16023 for SCMR; PBS 14066
and 30037 were found
superior with respect to pod
yield per plant from Spanish
breeding line evaluation
trials. Advanced breeding
lines PBS 15018, 15047,
15057, 16025 and 30080 were
matured in 100 days. Shelling
per cent age (>70%) was
found higher in breeding
lines PBS 11093, 15038 and
16024, whereas kernel length
to width ratio (2) was higher
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in PBS 16052,15026 and
15031.

Screening of germplasm
collections and advanced
breeding lines for late leaf
spot and early leaf spot
during kharif 2017 and
kharif 2018 respectively.
Breeding lines and accessi-
ons showed moderate tolera-
nce to LLS and ELS are: PBS
11085, 11092, NCRG CS 313
and PBS 11073. Accessi-ons
RHRG 6063, RSB 87, NRCG
2615, 8954, 13262 and
advanced breeding lines PBS
24102, 24103, 24104 and
16053 showed tolerance
levels to ELS during kharif
2018. Screening of 62 Span-
ish breeding lines for fresh
seed dormancy during kharif
2018, advanced breeding
lines PBS14060, 14068,
16033,16044, 11077, 11092,
15014, 15022, 15027, 15028,
16022, 16023 and 16038
exhibited more than 20 days
fresh seed dormancy.

A total of 108 accessions
representing six sections
vizArachis (54), Caulorhi-
zae(l), Erectoides (7), Hetera-
nthae (7), Procumbentes (6)
and Rhizomatosae (40) were
maintained in the field gene
bank. Seeds from annual
species of section Arachis
were harvested and conser-
ved. Seven amphidiploid
derivatives have also been
maintained for further use in
crop improvement progra-
mme.

Atotal of 161 accessions were
multiplied in summer 2018
andin kharif, altogether 1848
germplasm accessions have
been multipliedwhich inclu-
ded: Crop Cafeteria (45),
Composite collection for
drought tolerance (196),
Released Varieties (217),
Bolivian accessions(99),
accessions of Argentina (100)
accessions with low Carbon
Isotope Discrimination (30),
interspecific derivatives
(170) and accessions for
rejuvenation (1187).

To assess the effect oflow and
high temperature tolerance
on germination reproductive
traits and yield, 36 released
varieties and 25 mini-core
accessions (pre-identified to
be cold tolerant under lab
conditions) were evaluated
in the field under two diffe-
rent sowing dates viz. early
(19 Jan 2018) and late (25
March 2018). The key traits
affected due to low tempe-
rature have been found to be
seed germi-nation, seedling
emergence, and crop stand
leading to delay in maturity.
While high temperature
influenced the flowering
duration, and pollen fertility.
In both the cases the pod
yield was drastically reduced
(35%-65%). The experiment
was conducted at ICAR-
Junaga-dh and HAU Bawal.

For early sown low tempera-
ture conditions of Junagadh,




seven mini-core accessions
NRCGs 14480, 14374, 14480,
14324, 14367, 14414, 14333
were found promising based
on rapid germination, flowe-
ring behavior and yield.
Whereas for late sown high
temperature conditions, five
mini-core accessions NRCGs
14480, 14324, 14367, 14414,
14333 were found promising.
Thus, for low and high
temperature tolerance, four
accessions NRCGs 14324,
14367, 14414, 14333 were
identified as promising.

Among the released varie-
ties, seven (TAG 24, ICGV
00350, JGN 3, GJG 9, JL 220,
LGN 1, ICGV 87846) varieties
were found promising for
early sown low temperature
conditions of Junagadh
based on rapid germination,
flowering behavior and yield.
For late sown and high
temperature conditions eight
varieties KRG 1 GG 8, GJG 17,
OG 52-1, GAUG 1, Dh 86,
ICGV 00350, JGN 3 were
found promising. Promising
varieties identified for both
low, high temperature
tolerance at Junagadh condi-
tions were ICGV 87846, LGN
1, TAG 24, JGN 3, GJG 9, TG
17,JL 220, ICGV 00350, TG 1,
and Narayini.

At Bawal, five accessions
NRCGs 14454,14480,14481,
14484, 14492 for early sown
(low temperature) conditi-
ons; seven (NRCGs 14454,

14480, 14492, 14419,14328,
14424,14339) for high tem-
perature conditions and
three accessions (NRCGs
14454,14480, 14492) were
found promising for both
high and low temperature
conditions. In the same
location eleven varieties
(ALR 3, Somnath, GG 13, KRG
1,ALR 2, TG17,]JGN 3, ICGV
87846, Utkarsh, Narayani,
ICGV 00348)for both low and
high temperature tolerance
were found promising.

Atboth thelocations Junaga-
dh and Bawal, among the
released varieties four (JL
220, JGN 3, ICGV 87846,
ICGV 00348) for low temp-
erature conditions and among
germplasm one accession,
NRCG 14480 was found
promising for both low and
high temperature tolerance
at both Junagadh and Bawal.
These genotypes can be used
as donors for imparting
thermo tolerance in varieties
targeted for rabi, summer
and Spring groundnutareas.

Oil, protein and sugar conte-
nts were measured in 956
accessions of working collec-
tion in kharif 2018. The oil
content in these6 accessions
ranged from 44.1%-54.9%;
protein content ranged from
23.2%-36.4% and sugar
content ranged from 5.2% to
9.0%.

Two Valencia accessions
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NRCG 10969 (44.1% oil;
36.2% protein; 6.99% sugar
content) and NRCG 10836
(44.7% oil; 35.5% protein;
6.70% sugar content); two
Virginia Runner accessions
NRCG 10187 (44.1% oil;
35.6% protein; 8.1% sugar
content) and NRCG 10173
(44.1% oil; 35.7% protein;
7.8% sugar content); and two
Virginia Bunch accessions
NRCG 14569 (44.8% oil;
35.2% protein; 6.3% sugar
content) and NRCG 14592
(44.6% oil; 35.6% protein;
6.3% sugar content) exhibi-
ted low oil with high protein
and high sugar content and
can be used as donors in
breeding confectionery type
groundnuts.

Two viz. NRCG 14245 (54.9%
oil; 23.2% protein; 6.01%
sugar content) and NRCG
11049 (52.3% oil; 26.4%
protein; 6.180% sugar
content) exhibited high oil,
low protein and high sugar
contents which can be used
as donors for improvement
of oil content in groundnut.

Two other Valencia accessi-
ons viz. NRCG 14245 (54.9%
oil; 23.2% protein; 6.01%
sugar content) and NRCG
11049 (52.3% oil; 26.4%
protein; 6.180% sugar con-
tent); one Spanish bunch
accession NRCG 14182
(52.2% oil; 26.4% protein;
5.3% sugar content); two
Virginia Runner accessions,
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NRCG 10201 (51.4% oil;
27.0% protein; 8.6% sugar
content) and NRCG 10185
(51.1% oil; 27.3% protein;
8.0% sugar content); and two
Virginia Bunch accessions,
NRCG 11780 (52.3% oil;
26.2% protein; 8.0% sugar
content) and NRCG 14264
(51.8% oil; 26.6% protein;
6.4% sugar content) had high
oil with low protein and high
sugar content. These acce-
ssions can be used as donor
in breeding high oil ground-
nutgenotypes.

One candidate variety, Wes-
tern Vardan, and six farmers
varieties JHUMKUL (REG/
2017/1132), INDOORI (REG/
2017/1133), MANOHAR
MOONGFALI (REG/ 2017/
1134), BHADELIFALLI (REG/
2017/1278), SOTHAFALLI
(REG/2017/1285), and JEET
BADAM (REG/2017/2310)
received were characterized
in kharif season 2019 along
with suitable reference vari-
eties have been characteri-
zed for 13 qualitative 5 quan-
titative descriptor traits.

Total 1399 crossed pods were
harvested from eight crosses
related to seed size, oil,
protein and sugar content
improvement with a range of
98 (PBS29146xPBS29148) to
353 (TG 37AxMallika) pods.

Two genotypes viz., PBS
29079 B and PBS 29069
recorded >70 gm hundred
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kernel weight and superior
over checks.

Genotypes, PBS 19013, PBS
19015, PBS 19018, PBS 29079
B, PBS 29082, PBS 29124, PBS
29167,PBS 29196, PBS 29197,
PBS 29212 and PBS 29219
were found having good
confectionery quality traits
viz., large seediness (KL: >1.5
cm and KW: >0.7 cm), good
protein (>32%), good sugar
(>5 %), moderate oil (42- 48%
), uniform pod size and
shape, good pod yield per
plant (>10 gm) and good
shelling percentage (>60 %).

Twelve lines recorded >12gm
of PW/plant of which SPP 4
of 0.6% EMS treatment of
TPG 41 was the highest
(15.58 gm). SPP 3 and SPP 4
of 0.6% EMS treatment of
TPG 41 recorded highest
shelling percentage of 76.69
and 76.50 %, respectively.

Total 60 single plant progeny
(SPP) of F,, F, and F, segrega-
ting material were raised and
advancement of generations
was done based on uniform
pod, seed size and pods per
plantduring kharif, 2018.

Total 17 advanced breeding
lines (PBS 19035, PBS 19036,
PBS 19037, PBS 19038, PBS
19039, PBS 29236, PBS 29237,
PBS 29238, PBS 29239, PBS
29240,PBS 29241, PBS 29242,
PBS 29243, PBS 29244, PBS
29245, PBS 29246, PBS
29247) of large seed project

were multiplied during
kharif, 2018.

A total of three crosses using
Synthetic amphidiploids
were made to introgress
desirable traits.

A total of 167 single plant
selections were made from
five different crosses namely,
TG37A// J11/A. diogoi, TG37
A//J11/A. duranensis, TG37A
[1J11/A. pusilla, JL x24
NRCGCS 85 and ICG 4747 x
TMV2NLM.

Four hundred and sixty-one
RILs have been characte-
rized for resistance to stem
rot and pod yield. Similarly,
378 RILs have been chara-
cterized for resistance to
PBND and pod yield. Besi-
des, 152 RILs have been
characterized for tolerance
todroughtand podyield

A promising breeding line
GG-20xCS-19-PL-4-6, resist-
ant to stem rot has been
identified. The breeding line
GG-20xCS-19-PL-4-6
significantly outyielded than
GG-20inboth2017and 2018.

Seeds of five promising pre-
breeding lines were multi-
plied for further testing in
AICRPG.

Fresh eight crosses were
made to introgress high oleic
acid content into different
genotypes with desirable
traits.




Atotal of 15 BC F,plants from
four crosses namely, GG-20 x
SunOleic 95R TG37A x
SunOleic 95R GG-7 x
SunOleic 95R and TKG19A x
SunOleic 95R were selected
using MAS for high oleic
content

A total of 43 F, plants from
four crosses namely, GG-20 x
SunOleic 95R, TG37A x
SunOleic 95R, GG-7 x
SunOleic 95R and TKG19A x
SunOleic 95R were selected
using MAS for high oleic
content

A total of 28 F, plants from
four crosses namely, GG-20 x
SunOleic, 95R TG37A x Sun-
Oleic 95R GG-7 x SunOleic
95R and TKG19A x SunOleic
95R were selected using MAS
for high oleic content

Furthermore, 347 lines, sele-
cted for high oleic content
from two crosses namely
GG-7 x SunOleic 95R and
TKG19A x SunOleic 95R,
were advanced for further
characterization

A total of 21 breeding lines
with high oleic acid were
tested for yield. Pod yield of
two breeding lines were
found on par with best check
cultivar, KDG-128.

Atotal of four lines with more
than 55% oil contentwere
evaluated for yield.Pod yield
of HOS-30 was on par with
GG-20

A total of 45 promising
breeding lines with 50-53%
oil content were evaluated
for yield. Pod yield of HOS-
724 was found significantly
higher than check cultivar
KDG-128. While pod yield of
HOS-1185 was on par with
KDG-128

Seeds of 23 high oleic grou-
ndnut genotypes were
multiplied for further testing
in AICRP

A total of six high oleic lines
have been proposed for
AIRCP testing in 2018 kharif
season

Basic Sciences

The Fe and Zncontent in
cultivars their Pod morpho-
logy and seed size studied.

Zn solubilizing microbes
enhances Zn and Fe in seed
through biofortification.

The seed of high Zn cultivars
analysed for phytic acid

Zn sources increased Zn as
well as Fein groundnut seed

100 groundnut cultivars and
114 breeding line screened
foriron chlorosis

Physiological efficiencies of
Indian groundnut cultivars
determined

Pod zone moisture contents
decides the yields losses and
aflatoxin contamination

Wide elasticity among gro-
undnut cultivars for various
droughtsituations
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Growth regulator sinhenced
the seed size and podyield of
groundnut

Salt tolerance mechanism

and groundnut cultivars
identified

Cinnamic acid, syringic acid,
catechol, kaempferol and
catachin are predominant
phenolicsin groundnut
kernels.

Groundnut is a good source
of resveratrol, cultivar GG7
possess highest resveratrol
content (7.13 pg/g) followed
by TAG 24 (4.54 pg'g) and
GG20(2.93ug'g).

Cultivars JL 776, GG7 and
TG26 have more than 4.0 g
'100g Zn content.

TG 51, Kadiri 7 and GJG 22
have more than 8.0 g'100g Fe
content.

Dietary intake of 100 gm of
groundnut kernels can ful fill
33% ofZn and Fe RDA.

Formulations of DAPG-pro-
ducing Pseudomonas putida
DAPG4, which has been
recommended for enhanc-
ing growth, yield and nutrient
uptake in groundnut,
besides development of
suppressive soils for mana-
gement of stem and collar rot
diseases of groundnut, were
developed in different comb-
inations. The population
count in formulation 4 and 8
was 1.76 x 10° and 4.2 x 10°
cfu, respectively after storage
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in room temperature for 1
year.

Seed inoculation with five
new competitive strains of
groundnut rhizobia resulted
in significant enhancement
of pod yield (13-20%) of
groundnut, cultivar TG37A.

Five groundnut rhizoba-
cterial isolates were identified
for Zn solubilization and 16
for Ksolubilization.

Leaf epiphytic bacterial
isolates antagonistic to
Alternaria and late leaf spot
pathogen were identified.

Application of endophytes
and 5 irrigations can provide
as much pod yield (average
2604 kg/ha) that can be
obtained with 10 supple-
mentary irrigations after
emergence (2494 kg/ha)
without endophytes.

Itwould be feasible to reduce
quantity (30-50%) and freq-
uency of irrigations (4-5
irrigations) substantially for
raising summer groundnut
with endophytes

Application of endophytes
like Bacillus firmus J22,
Pseudoxanthomonas mexica
naREN47 and Bacillus
subtilis REN51 prevented the
reduction in yield losses by
improving the yield by 10%,
14%, and 11%, respectively
(1566 kg/ha in control and
1724-1793 kg/ha with these
endophytes) at soil EC of
around 4.87 atharvest
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Modulation of pathways
leading to expression of CAM
has been found to be the
major factor in alleviation of
drought and salinity stress in
groundnut by endophytes

Yield evaluation of C3-CAM
variants of TG37A shows that
whereas reduction of
biomass was around 42% in
TG37A with two suppleme-
ntary irrigations, C3-CAM
transited variants showed
biomass reduction from 25-
32% in similar conditions.
Least reduction in biomass
was obtained with DGRMB5.

Over-expressive C3-CAM
transited variants of TG37A
(which are otherwise dro-
ught tolerant) like DGRMB5
minimized the biomass
reduction (5736 kg/ha) and
maintained at 25% level of
reduction at 4.87 EC at
harvest.

Crop Production

Groundnut pod yield, haulm
yield, pigeonpea grain yield
and groundnut pod equi-
valent yield (GPEY) was
found higher with 3:1 ratio in
groundnut+pigeonpearelay
cropping system in both
Spanish and Virginia bunch
varieties. Pod yield of gro-
undnut was recorded higher
when pigeonpea was relay
sown at 30 and 50 days after
sowing inVirginia bunch and
Spanish varieties, respe-
ctively. Pigeonpea grain yield
and GPEY was found signi

ficantly higher with relay
sowing of pigeonpea at 30
days after sowing of gro-
undnutinboth the varieties.

Paclobutrazol spray at 25
DAS and 30 DAS gave signi-
ficantly higher pod yield and
haulmyield, respectively.

Groundnut pod and haulm
yield was found highest with
normal tillage, pigeonpea
grain yield and stover yield
was highest under conven-
tional tillage while seed
cotton yield and stalk yield
was higher under MT.
Groundnut pod equivalent
yield (GPEY) was signifi-
cantly higher with NT, being
at par with MT. Application
of crop residues failed to
significantly affect crop
yields. Groundnut+pigeonp-
ea cropping system was
found to give significantly
higher groundnut pod yield,
haulm yield and GPEY over
groundnut+cotton intercro-
ppingsystem.

Pod yield increased with
increasing level of N doses
and highest significant yield
was found at 35 kg N/ha
(2013 kg/ha) and 30 kg/ha
(2271 kg/ha) in GG 22 and
TG37Arespectively.

The higher pod yield was
recorded at 2 dS/m (60 %) as
compared to 6 dS/m saline
irrigation water.

The higher pod yield was
recorded under straw mulch




> polythene mulch as comp-
ared towithoutmulch (control)

Interaction effect of salinity x
mulching revealed that pod
yield under polythene mulch
and straw mulch was reco-
rded 49 and 55%, higher at 6
dSm™, respectively as comp-
ared to control.

BM-8 culture was found to
have maximum P solubili-
zation (35.8 ppm) in Pikovs-
kayabroth.

Application of PSB+75% RDP
has significantly improved
groundnut dry pod yield
(2258 kg/ha) by 136%
compared to No P control
(955kg/ha)

Total P uptake (kg/ha) was
significantly high in PSB +
25% RDP treatment, which is
2.18-fold more than no-P
treatment.

Crop Protection

Variety JSP-19 and Kadiri-3
were found promising for
resistance to stemrot.

Organic formulation DGR-
OF2 gave maximum inhibition
of stem rot and supported
yield.

Module-M17A was effective
in inhibition of stem rot and
supporting yield in refi-
nement.

Module-M17A & MA4A were
effective in inhibition of
stem rot and supporting
yield while validation.

Damage of sucking pests
especially jassids, at all the
stages of groundnut invites
the Alternarialeafblight.

High temperature of 37°C
and above, salt-stress
because of saline soil or
because of saline irrigation
water and water-stress for
the period of a month
predispose the groundnut
crop to Alternaria leaf blight
ingroundnut.

Phyllognathusdionysiuswas
the major species of white-
grub causing damage to the
groundnut during kharif

Twenty insecticides were
available in the market,
among them imidacloprid
was the popular one

Sweet flag rhizome powder
above 2% was found to be
effective in managing
bruchid beetles

Social Sciences

The study on farm-mana-
gerial abilities, resource-use
efficiency and technical
efficiencies among small and
marginal farmers revealed
that the determinants of
output among these groups
are land preparation, seed
and post-harvest handling
practices. Resources used
were more on these comp-
onents. Farmers use more
seeds, machineries and
labours at the time of land
preparation and post-
harvest practices.
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The frontier function model
on technical efficiency exp-
ressed per cent of outputlose
due to in efficiency among
small and marginal farmers.
It revealed, about 27 to 32.5
per cent of output lose noted
small and marginal farmers.

As far as farm managerial
abilities were concerned
most them (76 per cent
marginal farmers and 80 per
cent of small farmers) fell in
medium categories. Though
in other components farm-
ers performed well in
managerial abilities, but
knowledge on scientific
practices was concerned,
most fell on medium cate-
gories, thus this may, and
along with other factors are
responsible for low resource
and technical efficiency of
small and marginal farmers.
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HEgY I & I o, IATT 5T
UBR 3 TChi b A1 oY Td
AT famal H 8 aTeE a2
dAH DT HUAAT $HD AT
STREN T |
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Breeding groundnut varieties Multiplication of promising
for drought tolerance to enh- breedinglines

ance productivityin arid regions Around 120 most pro-mising
Ajay BC, Gangadhar K, Nataraj advanced breeding lines
KC, Malleswari Sadhneni identified from different
Hybridization, selection and drought screening trials for
generation of advancement in yield under rainfed condi-
segregating generations tions of Anantapur were

. raised for seed multiplication.

Nine fresh crosses were

attempted in kharif 2018 to SFreening of germplasm acces-
enhance yield under drought sionsfordroughttolerance

Spanish DSN (drought scree-
ning nursery) consisting of
111 genotypes along with six
checks (K6, M13, ICGS 76,
ICGS 44, ICGV 91114 and
TMV2) were screened for
drought tolerance under
rainfed conditions using
Augmented design. Analysis
of variance indicated signi-
ficant differences among test
genotypes for pod yield per

14

stress and more than 1865
hybrid pods were harvested
with 46% crossing success. In
summer 18 probable hybrid
pods (F, generation) from six
crosses attempted in kharif
2017 were raised and F,
hybrid pods were harvested
as single plants. Six crosses in
F, generation were raised in
Anantapur under rainfed
conditions and 42 and 17
single plant progenies (SPP)
belonging to Spanish and
Virginia group were selected.
Segregating generation
consisting of 177 SPP belo-
nging to F3 generation and
137 SPP belonging to F5
generation were advanced to
their next generation.

One hundred and eighty-six
germplasm accessions were
screened for drought tole-
rance at Anantapur in along
with six checks i.e ICGS 44,
ICGS 76, ICGV 91114, K6, M
13 and TMV 2. Experiment
was sown during last week of
July 2017. Analysis of variance
indicated significant gen-
otypic differences for relative
water content (RWC), pod
yield per plant, haulm yield
per plant and harvest index.
Genotypes ICR 5, ICR 29, CS
166 and NRCG 14351 had
high pod yield than the
superior check ICGS 44.

Screening Spanish DSN for
drought tolerance at Anantapur

plant and harvest index
under rainfed conditions.
Genotypes PBS 16032, PBS
30016, PBS 30037, PBS 15041,
PBS 16023 had high pod yield
per plant when compared to
superior check.

Screening Virginia DSN for
droughttolerance at Anantapur

Virginia DSN (drought scree-
ning nursery) consisting of
170 genotypes along with six
checks (K6, M13, ICGS 76,
ICGS 44, ICGV 91114 and
TMV2) were screened for
drought tolerance under
rainfed conditions without
any protective irrigation
using Augmented design.
Analysis of variance indicated




significant differences among
test genotypes and checks
varieties for RWC, pod yield
per plant, haulm yield per
plant and harvest index.
Among the checks K6 had
high pod yield and M 13 had
high haulm yield. Genotypes
PBS 21116, 25102, 25119,
21098, 25094, 21089, 25081,
25031, 21092 and 25104 had
high pod yield when compa-
red to superior check.

Screening of inter-specific
derivatives for drought tole-
rance

A set of 171 inter-specific
derivatives were screened for
drought tolerance along with
six checks (K6, M13, ICGS 76,
ICGS 44, ICGV 91114 and
TMV2) under rainfed condi-
tions without any protective
irrigation using augmented
design. Analysis of variance
indicated significant differ-
ences among test genotypes
and check varieties for RWC,
pod yield per plant, haulm
yield per plant and harvest
index. Among the checks K6
had high pod yield and M 13
had high haulm yield.

Nine fresh crosses were atte-
mpted in kharif 2018 to
enhance yield under drought
stress and more than 1865
hybrid pods were harvested
with 46% crossing success. In
summer 18 probable hybrid
pods (F, generation) from six
crosses attempted in kharif
2017 were raised and F,
hybrid pods were harvested
as single plants. Six crosses in
F, generation were raised in
Anantapur under rainfed
conditions and 42 and 17
single plant progenies (SPP)
belonging to Spanish and
Virginia group were selected.
Segregating generation
consisting of 177 SPP belong-
ing to F3 generation and 137
SPP belonging to F5 genera-
tion were advanced to their
next generation.

Multiplication of promising
breedinglines

Around 120 most promising
advanced breeding lines
identified from different
drought screening trials for
yield under rainfed condi-
tions of Anantapur were
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indicated significant
genotypic differences for
relative water content
(RWC), pod yield per plant,
haulm yield per plant and
harvest index. Genotypes
ICR 5, ICR 29, CS 166 and
NRCG 14351 had high pod
yield than the superior check
ICGS 44.

Screening Spanish DSN for
droughttolerance at Anantapur

Spanish DSN (drought scree-
ning nursery) consisting of
111 genotypes along with six
checks (K6, M13, ICGS 76,
ICGS 44, ICGV 91114 and
TMV2) were screened for
drought tolerance under
rainfed conditions using
Augmented design. Analysis
of variance indicated
significant differences
among test genotypes for
pod yield per plant and
harvest index under rainfed
conditions. Genotypes PBS
16032, PBS 30016, PBS 30037,
PBS 15041, PBS 16023 had
high pod yield per plant
when compared to superior
check.

raised for seed multipli-
cation.

Screening of germplasm access-
ions for drought tolerance

Screening Virginia DSN for

droughttolerance at Anantapur
Virginia DSN (drought scree-
ning nursery) consisting of

Genotypes NRCGCS 174,
398, 123, 297, 194, 133, 254,
191, 397, 326 and 429 had

high podyield per plant;
Screening of new set of DSN for
droughttolerance at Anantapur

A set of 76 new DSN were
screened for drought tolera-
nce along with six

Hybridization, selection and
generation of advancement in
segregating generations

One hundred and eighty-six
germplasm accessions were
screened for drought tolera-
nce at Anantapur in along
with six checks i.e ICGS 44,
ICGS 76, ICGV 91114, K6, M
13 and TMV 2. Experiment
was sown during last week of
July 2017. Analysis of variance

170 genotypes along with six
checks (K6, M13, ICGS 76,
ICGS 44, ICGV 91114 and
TMV2) were screened for
drought tolerance under
rainfed conditions without
any protective irrigation
using Augmented design.
Analysis of variance indi

15




16

cated significant differences
among test genotypes and
checks varieties for RWC,
pod vyield per plant, haulm
yield per plant and harvest
index. Among the checks K6
had high pod yield and M 13
had high haulm yield.
Genotypes PBS 21116, 25102,
25119, 21098, 25094, 21089,
25081, 25031, 21092 and
25104 had high pod yield
when compared to superior
check.

Screening of inter-specific deri-
vatives for drought tolerance

A set of 171 inter-specific
derivatives were screened for

drought tolerance along with
six checks (K6, M13, ICGS 76,
ICGS 44, ICGV 91114 and
TMV2) under rainfed condi-
tions without any protective
irrigation using augmented
design. Analysis of variance
indicated significant differe-
nces among test genotypes
and check varieties for RWC,
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pod yield per plant, haulm
yield per plant and harvest
index. Among the checks K6
had high pod yield and M 13
had high haulm yield.
Genotypes NRCGCS 174,
398, 123, 297, 194, 133, 254,
191, 397, 326 and 429 had
high podyield per plant.

Screening of new set of DSN for
drought tolerance at Anantapur

A set of 76 new DSN were
screened for drought tolerance
along with six checks (K6,
M13, ICGS 76, ICGS 44, ICGV
91114 and TMV2) under
rainfed conditions without
any protective irrigation

using augmented design.
Analysis of variance indica-
ted significant differences
among test genotypes and
check varieties for RWC, pod
yield per plant, haulm yield
per plant and harvest index.
Among the checks K6 had
high pod yield and M 13 had
high haulm yield. Genotypes

o

Fig. Promising genotypes identified under drought conditions at Anantapur

PBS 24126, 24147, 24085,
24092, 24102, 24129, 24018,
24130, 24133, 14066 and
14056 had high pod yield per
plant when compared to
superior check.

Screening of reported drought
tolerant genotypes at Anantapur

A set of 27 reported drought
tolerant genotypes were
screened under rainfed at
Anantapur during July 2017
by following RCB design.
Analysis of variance
indicated significant
differences among test
genotypes and check
varieties for RWC, pod yield

per plant, haulm yield per
plant and harvest index.
Cultivar R 2001-2 and ICGV
86031 had pod high yield
when compared to K6 and K9.

AdvancedYield evaluation trials

A set of 20 genotypes consis-
ting of 14 advanced breeding
lines from cross NRCG 4747 x
TMV2NLM, PBS 15022 and




PBS 15044 and 4 check
varieties (Girnar 2, GG 20
Kadiri 9 and Kadiri 6) were
evaluated for their yield
performance under drought
conditions of Anantapur.
Among checks Kadiri 6 had
high pod yield. Genotypes
PBS 15044 had pod yield
compared to best check.

Spanish Initial yield evaluation
trial

A set of 30 genotypes consi-
sting of 28 Spanish advanced
breeding lines and 2 check
varieties (Kadiri 6 and R
2001-2) were evaluated for
their yield performance
under drought conditions of
Anantapur. Genotypes
NRCGCS 320, PBSA 11164,
PBS 30027, NRCGCS 39, PBS
16040, NRCGCS 322 and
NRCGCS 369 had high pod
yield when compared to
check. These lines could be
forwarded to advanced yield
evaluation trials.

Virginia Initial Yield evaluation
trial

A set of 23 genotypes consi-
sting of 21 Virginia advanced
breeding lines and 2 check
varieties (Kadiri 9 and KDG
128) were evaluated for their
yield performance under
drought conditions of
Anantapur. Genotypes PBS
25102, 21116, 25119, 21098,
25094, 21089, 25081, 25031,
21092 and 25104 had pod
yield compared to check
varieties and they could be
further evaluated under
advanced yield evaluation
trials.

Breeding for Alternaria leaf
blight resistance in groundnut

Narendra Kumar, Rathnakumar
AL, Praveen Kona* Dutta R and
Chandramohan Sangh
‘Associated from 09"May 2018.

1.

Hybridization

Ten crosses were effected in
kharif 2018 to develop imp-
roved varieties resistant of
Alternaria leaf blight. The
number of harvested crossed
pods varied from 73 (TPG 41
x CS-298) to 200 (GG 2 x CS-
298). The mean success rate
(%) of the hybridization
programme was 37.2, which
ranged from 19.6 to 46.9%. In
addition to that ten crosses
were made by PI of this
project, in which average
success rate of hybridization
was 72.7%, which ranged
from 49.7 t0 86.5%.

Identification of hybrids

Six different crosses were
raised in summer 2018 to
identify F,'s effected for dev-
eloping resistant/ tolerant
genotypes to Alternaria leaf
blight. A total 95 single plants
have been identified as
hybrids in six crosses and it
was ranged from 9-35. A
maximum number of F,'s
have been identified in the
cross TG37A x NRCGCS74
(35) followed by TPG41 x
NRCGCS 74(19) andTG37A x
NRCGCS186 (14).

Ten crosses were raised in
kharif 2018 to identify F,'s
effected for developing
resistantgenotypes to leaf
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3.

spot and rust and stem rot. A
total 117 probable single
plants had been identified in
all the crosses. A maximum
number of F,'s have been
identified in the cross TG37A
x PBS 18037 (30) followed by
GG20xPBS 18037 (27).

Advancement of different
filial generations

The breeding materials
developed for Alternaria leaf
blight resistance were
advanced to next filial
generation. Progenies of 11
crosses (F.:4, F,:5, F.:1, F;:1)
were advanced in summer
2018 to different filial
generations (F,-F;), among
them 09 crosses in early
generations (up to F,) and 02
in advanced generation.
Individual plant progenies of
one cross were raised in F,
generation. Among them two
new advanced high yielding
stable breeding lines viz.,
PBS-22154 and PBS-12230 of
Virginia bunch and Spanish
bunchrespectivelyidentified
during summer 2018.

The breeding materials gene-
rated earlier were advanced
to next filial generation.
Progenies of 63 crosses were
advanced in kharif 2018 to
different filial generations
(F,-F,), among them 34
crosses in early generations
(up to F,) and 29 in advanced
generation. Six cross were
rejected at the time of harve-
sting due to large proportion
of poor recombinants and
absence of desirable trait in

17
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Table 1a. Crosses were effected in kharif 2018 (Hybridization block)

Success
rate (%)

Pollination
made (No.)

Name of crosses

Purpose of crosses

F, pods
harvested
(No.)

1 || TG-37A x CS-298 High yield and resistance of 560 139 24.8
Alternaria leaf blight

2 || GG2x(CS-298 High yield and resistance of 656 200 30.5
Alternaria leaf blight

3 || Dh-86 x CS-298 High yield and resistance of 515 199 38.6
Alternaria leaf blight

4 | GJG 31 x CS-298 High yield and resistance of 414 133 32.1
Alternaria leaf blight

5 | TPG 41 x CS-298 High yield and resistance of 373 73 19.6
Alternaria leaf blight

6 || Kadiri-6 x CS-298 High yield and resistance of 288 135 46.9
Alternaria leaf blight

7 || Narayani x CS-298 High yield and resistance of 430 187 43.5
Alternaria leaf blight

8 || TG-37A xPBS 22131 || High yield and resistance of 480 189 394
Alternaria leaf blight

9 || TPG41 x PBS22131 High yield and resistance of 292 64 21.9
Alternaria leaf blight

10 || Kadiri 6 x PBS 22131 | High yield and resistance of 377 126 334
Alternaria leaf blight

|| [ | 4385 | 144500 | 372

18

the recombinants.In F; gen-
eration, individual plant
progenies of 12 crosses were
raised to identify high yield-
ing stable genotypes, among
these five crosses was rejec-
ted and eight new advanced
high yielding stable breeding
lines (SB-2, VB-6) were
identified from the rema-
ining seven crosses and given
nomenclature according to
the objective and their bota

4.

A.

Yield evaluation of advanced
breedinglines

Summer 2018

A total 26 Spanish bunch
advanced breeding lines with
four checks (TAG 24, TG-37A,
Dh 86 and TPG 41) were
evaluated in RBD with three
replications for yield and its
component traits during
summer 2018. The results

revealed that an advanced
breeding line,PBS-12218
(podyield: 3809; kernel yield:
2734kg/ha and SOT: 72%)
significantly surpassed the
best check variety TG-37A for
pod yield(2877kg/ha) and
Dh-86 for kernel yield
(1943kg/ha) and shelling
outturn (68%). One advanced
breeding line, PBS-
12200(podyield: 3955kg/ha;
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Table 1b. Crosses were effected in kharif 2018 in Nethouse and P-II glass house

Name of crosses Purpose of crosses Pollination F, pods Success
made (No.) harvested | rate (%)
(No.)
1 TG 37 A x CS 298 High yield and resistance of 203 143 70.4
Alternaria leaf blight
2 || TPG41 x CS 298 High yield and resistance of 152 111 73.0
Alternaria leaf blight
3 | TG37AxPBS 22131 High yield and resistance of 149 74 49.7
Alternaria leaf blight
4 || TPG41 x PBS 22131 High yield and resistance of 104 90 86.5
Alternaria leaf blight
5 | PBS 18037 x CS 19 High yield and stem rot 199 155 77.9
resistance
6 PBS 18037 x CS 319 High yield and stem rot 267 200 74.9
resistance
7 GG 20 x BC2F1 To produce BC2F1, High 269 193 {ill L7
(TG37Ax (TG37Ax| yield and foliar disease
GPBD 4)) resistance
8 | TG-37A x BC2F1 To produce BC3F1, High 498 393 78.9
(TG-37A % (TG 37 A yield and foliar disease
GPBD-4) resistance
9 GG-20 x BC2F1 To produce BC3F1, High 685 376 54.9
(GG-20 x (GG 20 x yield and foliar disease
GPBD-4) resistance
10 || TG 37 A x BC2F1 To produce BC2F1, High 217 172 79:3
(GG-20 x GPBD-4) yield and foliar disease
resistance
2743 1917.0 72.7

SN 1-10 crosses made by Dr. Narendra Kumar, Scientist, Plant Breeding

kernel yield: 2441) signifi-
cantly surpassed the best
check variety TG-37A for pod
yield (2877kg/ha) and at par
with best check variety Dh-86
for kernel yield (1943kg/ha).
Advanced breeding line PBS-
12200 is already under multi-
location testing in AICRP-G
kharif trials. Hence, this

could be proposed for rabi-
summertesting under AICRP
-G trials and breeding line
PBS-12218 needs one more
year of testing under station
trial.

B. Kharif 2018
Spanish bunch (firstyear):

A total eleven genotypes of

Spanish bunch including
with four high yielding
recommended checks viz.
GG-7,TG-37A,JL-501 and GG
-9 were used for evaluation in
five rows of 5m length for
yield and its component
traits in RBD with three
replications during kharif
2018. The results revealed

19
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Table 2a. Details of F,'s raised and hybrids isolated in summer 2018

SN | Name of cross Purpose of cross Hybrids
1dent1ﬁed (SPP)

| TG 37A x NRCGCS 186 || High yield and resistance of Alternaria leaf bllght |
| 2 || TG 37A x NRCGCS 74 || High yield and resistance of Alternaria leaf blight || 35 |
| 3 || Dh 86 x NRCGCS 186 || High yield and resistance of Alternaria leaf blight || 09 |
| 4 || Dh 86 x NRCGCS 74 || High yield and resistance of Alternaria leaf blight || 09 |
| 5 || TPG 41x NRCGCS 74 || High yield and resistance of Alternaria leaf blight || 19 |
| 6 || Kadiri 6 x NRCGCS 74 || High yield and resistance of Alternaria leaf blight || 09 |
] || o

Table 2b. Details of F,'s raised hybrids isolated in kharif2018

SN | Name of cross Purpose of cross
identified

Hybrids

1 ['TG 37 A x PBS 18037 High yield and resistance to stem rot
2 |GG 20 x PBS 18037 High yield and resistance to stem rot 27
3 |GG 20 x KDG 128 High yield 4 |
4 | TG37AxKDG 128 High yield 7 |
5 [TG37AxCS19 High yield and resistance to stem rot 1
6 [GG20xCS19 High yield and resistance to stem rot 6
7 |TG37Ax CS 186 High yield and resistance of Alternaria leaf blight 14
| 8 || TPG 41 x CS 74 H High yield and resistance of Alternaria leaf blight H 15
19 |GG 20x(GG 20x(GG 20xGPBD 4))BC.F, | High yield and foliar disease resistance | 3
10 | TG37 Ax(TG 37 Ax(TG 37 AxGPBD 4))BCF, | High yield and foliar disease resistance 7 |
[ 117 |

that two advanced breeding
lines viz., PBS-12223 (pod
yield:2457 and kernel yield :
1816kg/ha) and PBS-12225
(pod vyield: 2354 and kernel
yield: 1661kg/ha) signifi-
cantly surpassed the best
check variety TG 37A for pod
yield (1788 kg/ha) and JL 501
for kernel yield (1308kg /ha)
respectively. These breeding
lines need to be tested one

more year for testing under
AICRP-G trials.

Spanish bunch(Second year):

A total nine Spanish bunch
genotypes includingfour
highyielding checks varieties
GG 7, TG-37A, JL-501and GG
9were evaluated in five rows
of 5mrowlength foryield and
its component traits in a RBD
with three replications

during kharif-2017 and
kharif-2018. The results
revealed that none of the
genotype significantly
superior over best check for
pods/plants, pod and kernel
yield (Kg/ha) and SOT (%).

Virginiabunch (Firstyear):

A total fourteen genotypes of
Virginia bunch including
with four high yielding
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Table 3a. Details of advancement of different filial generations in summer 2018

Sr. No. Generation Crosses

B =

1 F,
F, 4 0 4

E_ | & s | o ] 5 |
F, 1 0 1

5 F, 1 0 2ABL (PBS 22154, 12230)

| | Total L [ o 10 |

Table 3b. Details of advancement of different filial generations in kharif 2018

Crosses

1 8 18

| [ F, (R |
2| F, L8 || o | 08 |
3 | F, L 08 || o | 07 |
4| F, (I 17 |
5 | F, | 12 I 05 | 07(SB-2,VB-6ABLs) |
| I Total I 63 I 06 I 50 |

recommended checks viz.
GG-20, KDG-123, KDG-128
and GJG-22 were used for
evaluation in five rows of 5m
length for yield and its
component traits in RBD
with three replications for
kharif 2018. The results
revealed that none of the
genotype significantly
surpass the best check
variety KDG-123 for no. of
pods/plant (20), pod and
kernel yield (3386, 2348kg /
ha) and GJG-22 for shelling
outturn (76%).

Virginiabunch (Second year):

A total fifteen genotypes of
Virginia bunch including

with four high yielding
recommended checks viz.
GG-20, KDG-123, KDG-128
and GJG 22 were evaluated in
five rows of 5m length for
yield and its component
traits in RBD with three
replications for kharif 2017
and kharif 2018. The results
revealed that none of the
genotype significantly sur-
pass the best check variety
KDG-123 for pod and kernel
yield (3286, 2254kg/ha) and
GJG-22 for shelling outturn
(73%).

Development, multiplication,
maintenance and distribu-
tion of breeding materials to
different AICRP -G centres

Development of new advan-
ced breeding lines

A total two new advanced
high yielding breeding lines
were developed from adva-
nced materials during
summer2018, of which one
lines belongs to Spanish
bunch(PBS-12230)and one
lines belongs to Virginia
bunch(PBS-22154). During
kharif 2018, eight new
advanced breeding lines
were developed, of which
two line belongs to Spanish
Bunch (PBS-12231, PBS-
12232) and six lines belongs
toVirginia bunch habit group
(PBS-22155, PBS-22156, PBS

21
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Yield evaluation trials in summer 2018 (left) and Kharif-2018 (right)
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Genotype Summer—ZOlB
| ABLSs for conducting trials || 7 H 11 03 H 18 \
| ABLs for maintenance || 16 | o1 || 17 || 00 || 00 H 00 H 17 |
| New ABLs | o2 || 1 | 18 | oo || oo | o0 | 18 |
| Cultivars/Minicore | 19 || oo | 19 | s0 | 70 | 120 || 139 |
| AICRP-G lines | oo || oo | o0 | 02 || o0 | 02 | 02 |
| L 44 | 28 || 72 | 55 | 88 | 143 [ 215 |

II.

22157, PBS-22158, PBS-
22159, PBS-22160).

Multiplication and mainte-
nance of breeding materials

Summer-2018:

A total 72 advanced breeding
lines (new and existing),
cultivars were mass multi-
plied during summer-2018 to
get sufficient seed for condu-
cting yield and screening
trials.

Kharif-2018:

A total 143 advanced breed-
ing lines, cultivars, germp-
lasm lines and new advanced
breeding lines were mass
multiplied during kharif-
2018 to got sufficient seed for

L3
FBS 1219¢

I11.

conducting yield and scree-
ning trials.

Multiplication and status of
AICRP-Glines

During kharif-2018, seed of
two elite breeding lines (PBS-
12196 and PBS-12201) were
mass multiplied to get
sufficient seed required for
AICRP-G trials and among
them, one elite breeding line
PBS12196 was evaluated in
IVT-II (SB) in kharif-2018.
Unfortunately, it was not

promoted in AVT (SB) of
Zone-1 due to marginal
difference of 4% below kernal
yield as compared to best
check variety TG-37A. One
elite breeding line PBS 12200
will be testing under IVT-II
(SB) of AICRP-G trials in
kharif-2019. One elite
breeding line PBS 12201 will
be proposed for testing
under IVT-I (SB) of AICRP-G
trialsin kharif-2019.

pBs- !zzoo

IV. Distribution of breeding

materials to different
AICRP-G centres

The breeding material of 45
different crosses from three
segregating and two advan-
ced generations (F, and F,)
was selected in kharif-2018
and supplied to seven AICRP-
G centres to effect location
specific selections for diffe-
rent biotic stresses for kharif
2019.

. Screening of advanced

breeding lines for foliar
diseaseresistance

. Summer2018

A total 179 groundnut mini-
core germplasm were scree-
ned in the augmented design
for resistant to Alternarialeaf
blight by infector row
technique during summer-
2018. Artificial Inoculum of

23
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List of segregating materials supplied to different AICRP-G centers for kharif-2019

Wit.
(gm)

AICRP-G Centre

Segregating generation: F,

| TG-37A x CS-186 High yield and resistance of foliar 350 Mainpuri
disease resistance

2 TG-37A x CS-74 High yield and resistance of foliar 2440 Hiriyur Mainpuri
discase resistance

3 Dh-86 x CS-186 High yield and resistance of foliar 120 Mainpuri
discase resistance

4 Dh-86 x CS-74 High yield and resistance of foliar 230 Mainpuri
disease resistance

5 TPG-41 x CS -74 High yield and resistance foliar 160 Mainpuri
disease resistance

6 GG-7 x KDG-128 High yield and foliar disease resistance | 720 Udaipur

7 TG-37A x CS-574 High yield and foliar disease resistance | 680 Raichur

8 TG-37A x CS-319 High yield and stem rot resistance 830 Latur

9 KDG-128 x CS-19 High yield and stem rot resistance 160 Raichur

10 | TG 37A x CS 319 High yield & stem rot resistance 1420 || Latur Bhubaneswar

11 || KDG 128 x CS 19 High yield & stem rot resistance 1250 || Raichur Bhubaneswar

12 || GG 20 x PBS 18037 High yield & stem rot resistance 2000 || Latur Bhubaneswar

13 || TG 37 A x PBS 18037 | High yield & stem rot resistance 2050 ||Udaipur Bhubaneswar

14 || KDG 128 x PBS 18037 || High yield & stem rot resistance 1170 || Hiriyur Bhubaneswar

15 || GG20xFI(TG 37 Ax High yield & foliar disease resistance 580 Hiriyur

GPBD 4)
16 | GG 20 x GPBD 4 High yield & foliar disease resistance 840 Gwalior Udaipur
17 | TG 37 A x GPBD 4 High yield & foliar disease resistance 15500 Hiriyur, Latur
Mainpuri, Udaipur
Gwalior, Raichur,
L e L Blibaneswar

Segregating generation: F,

1 GG 20 x GPBD 4 High yield & foliar disease resistance 1530 Raichur Gwalior

2 TG 37 A x GPBD 4 High yield & foliar disease resistance 1350 Udaipur Gwalior

3 TG 37A % CS 319 High yield and stem rot resistance 1700 Latur Hiriyur

4 CS319xTG 37A High yield and stem rot resistance 390 Latur

Cont.
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Cont.
5 JL-776 x OG-52-1 High yield and tolerance of collar rot, 1000 || Gwalior Bhubaneswar
Spodoptera and thrips
6 KDG-123 x J-11 igh vield and tolerance of collar rot 950 | Hiriyur Bhubaneswar
7 KDG-128 x J-11 High yield and tolerance of collar rot 900 || Hiriyur Bhubaneswar
8 GG-7 x KDG-123 High yield and foliar disease resistance | 1150 Udaipur Hiriyur

Segregating generation: F,

| CS 319 xTG37A High yield and stem rot resistance 470 Latur
2 JL 776 x KDG 123 High yield, FDR and tolerance of 1940 Gwalior, Hiriyur

Spodoptera andthrips Raichur
3 GG 7 x RHRG 06083 || High yield and foliar disease resistance | 190 Hiriyur
4 TG 37A x CS 319 High yield and stem rot resistance 1291 Latur
5 TG 37 Ax CS 186 High yield and resistance of

Alternaria leaf spot 1130 Mainpuri
6 Dh 86 x CS 74 High yield and resistance of

Alternaria leaf spot 830 Mainpuri
7 GJIG 17 x GPBD 4 High yield & foliar disease resistance

(BC/F.) 720 Raichur

Segregating generation: F,

1 TG 37 AxALR 1 High yield and foliar diseases resistance | 400 Udaipur

2 GG 7 x GPBD 4 High yield and foliar diseases resistance | 530 Udaipur

3 GG 2 x RHRG 06083 || High yield and foliar diseases resistance | 1240 Udaipur Raichur
4 GG 2 x ICG 1697 High yield and foliar diseases resistance | 800 Gwalior

(NCAc 17090)

5 GG 20 x CS 319 High yield & Stem rot resistance 610 Latur

6 TG 37TAx CS 319 High yield & Stem rot resistance 980 Latur

7 GPBD 4 x CS 196 | High yield & foliar disease resistance 120 Raichur

8 TG 37 Ax CS 186 High yield & foliar disease resistance 670 Udaipur Mainpuri
9 Dh 86 x CS 74 High yield & foliar disease resistance 350 Mainpuri

10 || CS 74 x Dh 86 High yield & foliar disease resistance 220 Raichur

egating generation: F,

1 GG20 x JCG 88 High yield & foliar disease resistance 300 Gwalior
2 BAU 13 x CS 196 High yield & foliar disease resistance 190 Gwalior
3 GG 20 x GBPD 4 High yield & foliar disease resistance 180 Gwalior

25




26

DGR ANNUAL REPORT 2018 - 19

et s .

Screening of genotypes for resistance to Alternaria leaf blight in summer 2018 (left)
and spraying of disease inoculum (right)

pathogen was sprayed after
30 days and there after 15
days interval of crop growth
in the evening (06:00PM) on
infector as well as test entries
for uniform spread of disease
in screening trial. Maximum
disease incidence was obser-
ved in the germplasm NRCG
14344 and NRCG 14490
(score 7.0 on 1-9 scale). Results
revealed that 60 mini-core
germplasm had a score 2 on
1-9 scale. These genotypes
need to be screen at least
three more season/year to
confirm their resistance
stability to Alternaria leaf
blightacross the years.

A total 34 groundnut geno-
types including advanced
breeding lines, cultivars and
inter-specific derivatives
were screened in the repli-
cated design for by infector
row technique for two
consecutive summer 2017
and 2018. Maximum disease

incidence was observed in
the cultivar Dh 86 (score 7.0
on 1-9 scale). Based on two
year data revealed that five
cultivars viz., Kaidiri 9, Kadiri
Haritendra, ICGV 00348,
ICGS 44 and GJG 17; five
advanced advanced bree-
ding lines viz., PBS 12185,
PBS 12190, PBS 22131, PBS
22132 and PBS 22133; five
interspecific derivatives viz.,
NRCGCS 176, NRCGCS 180,
NRCGCS 186, NRCGCS 196
and NRCGCS 298 recorded a
disease score 3 on 1-9 scale.
These genotypes need to be
screen at least two more
season/year to confirm their
resistance stabilityfor Alfer-
naria leaf blight across the
years.

. Kharif 2018

A total 41 genotypes along
with resistant check viz.,
KDG-123 and KDG-128 (high
yielding leaf spot and rust

resistant variety) were
screened in replicated trial
under natural condition for
resistance of foliar diseases
(late leaf spot and rust)
during kharif, 2018. The
maximum disease pressure
for late leaf spot (LLS) and
rust was 8.3 and 3.7 respe-
ctively on modified 1- 9 point
scale.In general in kharif
season, the rust incidence
was low in all the genotypes.
Hence, it was not high
enough for disting-uishing
genotypes based disease
score. Results showed two
advanced breeding lines
PBS-12220 and PBS 22123
had a score 3.0and 4.0 of LLS
and a score 1.3 and 2.0 of rust
respectively. Genotypes viz.,
KDG 123 and KDG 128 both
showed a LLS score 3 and
score 2.0 and 1.3 of rust
respectively.




7. Screening of genotypes for
resistance/tolerance of collar
rot

A total 24 advanced breeding
lines along with two tolerant
genotypes OG-52-1 and J-11
were screened in replicated
trial for resistance/tolerance
to collar rot at DGR-RRS,
Bikaner during kharif 2018.
Data were recorded on plant
mortality up to 30 DAS. The
average collar rot incidence
ranged from0 and 46.3%
during studied period.
Results revealed that four
advanced breeding linesviz.,
PBS-18038, PBS-18064, PBS-
22089 and PBS-22092
recorded an average 7.8%,
8.8%, 5.9% and 14.4% plant
mortality, which was at par
with disease incidence in
resistance genotype OG-52-1
(13.2%) and J-11(18.7%).
Advanced breeding line PBS-
22092 also recorded lower
collar rot incidence as com-
pared to resistant genotype
during 2015 (8.5%), 2016
(6.6%), 2017 (10.0%) and 2018
(14.4%). This breeding line
could be registered as a novel
genetic stock for resistance to
collarrotin groundnut.

Breeding for Fresh seed dor-
mancy and reducing Maturity
duration in groundnut

Gangadhara K, Rathnakumar AL,
Ajay BC, Chandramohan S,
Sushmita and Praveen Kona*
*Associated from 9" May 2018

Hybridization and generation
advancement

Eight crosses were effected
for short duration, fresh seed
dormancy and foliar disease
resistance during kharif
2018. A total of 246 pods were
harvested from eight crosses
(KDG 128 x VG 13110, KDG x
VG 13113, KDG 123 x VRI 3,
GJG 31 x VRI 3, GG 20 x DH
86, GG 2 x NRCG 368, TG 37A
x NRCG 14338 and SG 99 x
ICGV 06099). The success
rate was highest in cross GJG
31x VRI 3 (41.3%) and lowest
successratewasin KDG 123 x
VRI 3 (26.15%).

F;s from ten crosses genera-
ted during kharif-2017, were
raised along with their
parents during summer-2018
and total of 505 hybrid plants
were identified from ten
crosses and harvested indi-
vidually for further genera-
tion advancement. The pare-
nts involved in the crosses
are TAG 24, TG 26, Girnar 1, JL
24, NRCG 6255, NRCG 14368,
NRCG 14338, Chico, PBS
15044, PBS 19022 for short
duration and fresh seed
dormancy. Generation mean
analysis for compo-nents of
pod maturity and yield
related traits was carried out
using five parameter gene-
ration modelsin five crosses.

Evaluation of Germplasm
collec-tions for early maturity
and Alternariaincidence

In summer 2018, 60 diverse
germplasm collections
consists of ICAR-DGR gene
bank collections and relea-
sed varieties were evaluated
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for early maturity and yield
contributing traits by
following Augmented RBD
design with five checks.
Significant differences found
in the germplasm collections
for reproductive and yield
contributing traits. Geno-
types : NRCG 10447, NRCG
10620, NRCG 8424, ICGV
91114, Girnar 1, GJG 17, TG
26, Girnar 3, TG 37 A, Spanish
Improved and Gangapuri
matured within 115 days.
Other genotypes NRCG 5187,
NRCG 10447, NRCG 5012,
NRCG 8424 and GPBD 4 were
found to be tolerant to
Alternariaincidence.

Evaluation of Germplasm colle-
ctions for maturity duration and
productive traits (GPEMT)

A set of 97 germplasm colle-
ctions consists of released
varieties and gene bank
collections were evaluated
for maturity and productive
traits during kharif 2017 and
Kharif 2018 by following
RCBD design in two repli-
cations. Promising germp-
lasm identified for different
traits are TG 39, TGLPS 3, TLG
45 and TPG 41 for hundred
kernel weight and sound
mature kernel (%); NRCG
14386, 14463, HNG 69, TG 39
and TPG 41 for kernel length;
NRCG 14386, 14463, 14467,
13407, TG 39 and TGLPS 3 for
kernellength to width ratio.

Another set of 60 NRCG ger-
mplasm collections evalua-
ted for maturity and physical
traits for two seasons (Kharif
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Fig. Evaluation of Germplasm accessions, varieties and advanced breeding lines for maturity d

Fig. Screening of advanced breeding lines fresh seed dormancy




2017 and Kharif 2018) follo-
wing augmented RBD
design. Germplasm access-
ions NRCG 5203, 2419 4343
4874, CSMG 2014 were
matured between 95 to 105
days. Yield per plant was
higher in accessions NRCG
955, NRCG 6063 and RTHRG
6063. Shelling per cent
(>70%) was found high in
accessions NRCG 5203,
4119,3778, 7085, 2310, 4343
and 2510. Kernel length
(16mm) was higher in
accessions NRCG 8954, 955,
3026, 5511, 2265 and 2746.
Accessions NRCG 8954, 2746,
and 9356 exhibited higher
kernel length to width ratio
(>2) during both Kharif 2017
and Kharif2018 seasons.

Twelve interspecific deriva-
tives evaluated for late leaf
spot incidence and yield
contributing traits in RBD
design with three replica-
tions during kharif 2017 and
Kharif2018. NRCG CS 62, 446
and 254 were flowered at par
with Chico. Another intersp-
ecific derivative NRCG CS
313 wasfound tolerant to ELS
and LLS.
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Advanced breeding lines PBS breeding lines productive and
15018, 15047, 15057, 16025 duration characteristics

and 30080 were matured in
100 days. SCMR was higherin
in advanced breeding lines
PBS 16039 and 16024, whe-
reas low SLA was observed in
PBS 15034 and 15053. Shell-
ing per cent age (>70%) was
found higher in breeding
lines PBS 11093, 15038 and
16024, whereas kernel length
to width ratio (2) was higher
in PBS 16052,15026 and
15031.

Evaluation of Virginia bunch
advanced breeding lines for
kernel maturity characteristics
(AUGVB)

About 215 Virginia bunch
advanced breeding lines
were evaluated maturity
duration and large seeded
traits for two seasons (Kharif
2017 and Kharif 2018).
Advanced breeding lines PBS
24134, 24139, 26048, 24135,
25028, 25089, 25049 and
26052 had maturity duration
of 110 to 115 days. Shelling
per cent (>70%) was higher in
advanced breeding lines PBS
24137, 24136, 24135, 24138,
24142 and 25091. Advanced

Evaluation of Spanish bunch
advanced breeding lines for
earlymaturity (SBEMT)

About 55 Spanish bunch
advanced breeding lines
were screened for pod
maturity and water use
efficiency related traits for
two seasons (Kharif 2017 and
Kharif 2018) following
augmented RBD design.

breeding lines exhibited
higher kernel length than
GG20 are PBS 251095, 21108,
21105 and 21092. Kernel
length to width ratio (2) was
found high in advanced
breeding lines PBS 21084,
21087, 21108, 21115 and
25022.

Evaluation of Spanish and
Virginia bunch advanced

(AUGSB and AUGVB)

About 62 Spanish breeding
lines and 31 Virginia bunch
advanced breeding lines
were screened for days to
maturity and yield contribu-
ting traits in three replication
(RBD) during Kharif 2017
and Kharif 2018 respectively.
Superior advanced breeding
lines identified for different
traits are: Advanced breeding
lines PBS 14060,14068,15019
and 16023 for SCMR; PBS
14066 and 30037 for pod yield
per plant; PBS 14060,14080,
16035 and 25085 for hundred
kernel wait; PBS14060 and
15033 for Sound mature
kernel (50%); PBS 14080,
15050 and 16033 and 25085
forkernellength (>15mm).

Screening of Germplasm and
advanced breeding collections
and advanced breeding lines for
LLSand ELS

Screening of germplasm
collections and advanced
breeding lines for late leaf
spot and early leaf spot
during kharif 2017 and kharif
2018 respectively. Breeding
lines and accessions showed
moderate tolerance to LLS
and ELS are: PBS 11085,
11092, NCRG CS 313 and PBS
11073. Accessions RHRG
6063, RSB 87, NRCG 2615,
8954, 13262 and advanced
breeding lines PBS 24102,
24103, 24104 and 16053
showed tolerance levels to
ELS during kharif2018.
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Screening of advanced breeding
lines for fresh seed dormancy

Screening of 62 Spanish
breeding lines for fresh seed
dormancy during kharif
2018, advanced breeding
lines PBS14060, 14068,
16033, 16044, 11077, 11092,
15014, 15022, 15027, 15028,
16022, 16023 and 16038
exhibited more than 20 days
fresh seed dormancy.

Maintenance of Advanced 2

breedinglines

Twenty four elite advanced
breeding lines (PBS 25105,
PBS 25127, PBS 26046, PBS
29092, PBS 29224, Jun 2, Jun
4,Jun9,Jun13,Jun 18, Jun 21,
Jun 23, Jun 27, Jun 28, Jun 29,
Jun 30, Jun 32, Jun 33, Jun 37,
Jun 38, Jun 43, Jun 48 and SE
8) for drought tolerance and
foliar disease resistance were

multiplied and maintained 3.

for further breeding progra-
mmes.

Multiplication of promising elite
advanced breeding lines for
AICRP-G trials

Two advanced breeding lines
PBS 15022 (IVI-I) and PBS
15044 (IVT-II) were multip-
lied for seed supply for
AICRP-Gtrials.

Enhancement and Management
of Groundnut Genetic Resources
Rathnakumar AL, Gangadhara K,
BeraSK, AjayBCand Harish G
1. Field maintenance of Wild
Arachisgermplasm
A total of 108 accessions under
6 sections viz Arachis (54),

Caulorhizae (1), Erectoides (7),
Heteranthae (7), Procum-
bentes (6) and Rhizomatosae
(40) were maintained in the
field gene bank. Seeds from
annual species of section
Arachis were harvested and
conser-ved. Seven amphidi-
ploid derivatives have also
been maintained for further
use in crop improvement
programme.

Acquisition, distribution
and utilization of germpl-
asm accessions

During 2018, five farmers'
varieties and one market
type (Dhanlaxmi) were
acquired. A total of 284
germplasm accessions of
groundnut were supplied to
27 indenters for use in the
crop improvement progra-
mme.

Multiplication and conser-
vation of germplasm
accessions

A total of 161 accessions
(South American collection)
were multiplied in summer
2018 and 1848 germplasm
accessions have been multi-
plied in kharif 2018 which
included: Crop Cafeteria
(45), Composite collection
for drought tolerance (196),
Released Varieties (217),
Bolivian accessions (99),
accessions of Argentina (100)
accessions with low Carbon
Isotope Discrimination (30),
interspecific derivatives
(170) and accessions for
rejuvenation (1187).

4.

Screening for low and high
temperature tolerance
under field conditions

Thelow temperatures (<18°C)
at sowing in the winter (Rabi,
Summer, Spring) groundnut
crop in India result in slow
seedling emergence and
poor plant stand. Delay in
seedling emergence affects
flowering, pod filling,
shelling and yield. It also
extends crop duration
beyond 120 days, exposing
the crop to high temperatures
at reproductive phase and
pod damage due to early
onset of monsoon rains.
Identification and incorpo-
ration of cold tolerance is
therefore an important gro-
undnutbreeding objective.

Hence, to assess the low
temperature tolerance at
germination36 released
varieties and 25 mini-core
accessions identified to be
cold tolerant were planted in
the field under two different
sowing dates viz. early (19 Jan
2018) to evaluate effect oflow
temperature on germination
and reproductive traits and
late (25 March 2018) to
evaluate the effect of high
temperature on germination
and reproductive traits
besides yield. For effective
comparison, these two set of
material were sown during
normal date of sowing i.e. 5
Feb 2018.

The temperature was in the
range of 12° to 29°C during
the week followed by sowing.
Subsequently, the tempera




ture regime during the crop
growth were: February (17°C-
34°C); March (21°C-36°C);
April (25°C- 41°C) and May
(28°C-42°C). The tempera-
ture was in the range of 21° to
41°C during the weeks follo-
wed by sowing of accessions
meant for screening for high
tempera-ture tolerance.

It was observed that due to
low temperature, the germi-
nation was found progre-
ssively delayed and reached
the maximum in most (17 out
of 25 accessions; 12 out of 36
varieties) by 31 DAS. Four
accessions (NRCGs 14324,
14414, 14333, 14367) and 12
(TAG 24, Dh 86, ICGV 00350,
JGN 3, GJG 9, ICGV 00348 ,
ICGV 87846, JL 220, Kisan,
Kadiri 71-1, KRG 1) varieties
exhibited complete germina-
tion by 22 daysafter sowing.

In case oflate sown conditions,
14 germplasm accessions
(NRCGs 14339, 14424, 14453,
14454, 14324, 14383, 14405,
14328, 14367, 14403, 14480,
14481, 14484, 14492) and 19
(Dh 86, TAG 24,]1.220, 0G 52-
1, ICGV 00350, JGN 3 ICGV
87846, Kadiri71-1, GG8, ALR
3, GG 13, KRG 1, Tirupati 4,
MH 4, GAUG 1, GPBD 5, GG
16, GJG 17, Somnath)
released varieties exhibited
complete germination
within 15 DAS. Among the
released varieties OG 52-1
and GPBD 4 expressed very
low germination even by 31
DAS. Pollen stainability in
these two varieties was only

50%, indicating high tem-
perature effect on pollen
abortion.

For early sown low tempera-
ture conditions of Junagadh,
seven mini-core accessions
NRCGs 14480, 14374, 14480,
14324, 14367, 14414, 14333
were found promising based
on rapid germination,
flowering behavior and yield.
Whereas for late sown high
temperature conditions, five
mini-core accessions NRCGs
14480, 14324, 14367, 14414,
14333 were found promising.
Thus, for low and high
temperature tolerance, four
accessions NRCGs 14324,
14367, 14414, 14333 were
identified as promising.

Amongthereleased varieties,
seven (TAG 24, ICGV 00350,
JGN 3, GJG 9, JL 220, LGN 1,
ICGV 87846) varieties were
found promising for early
sown low temperature con-
ditions of Junagadh based on
rapid germination, flowering
behavior and yield. For late
sown and high temperature
conditions— eight varieties
KRG 1GG8,GJG17,0G52-1,
GAUG 1, Dh 86, ICGV 00350,
JGN 3 were found promising.
Promising varieties identi-
fied for both low, high
temperature tolerance at
Junagadh conditions were
ICGV 87846, LGN 1, TAG 24,
JGN 3, GJG 9, TG 17, JL 220,
ICGV 00350, TG 1, and
Narayini.

At Bawal, five accessions
NRCGs 14454,14480,14481,
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14484, 14492 for early sown
(low temperature) condi-
tions; seven (NRCGs 14454,
14480, 14492, 14419, 14328,
14424,14339) for high tempe-
rature conditions and three
accessions (NRCGs 14454,
14480, 14492) were found
promising for both high and
low temperature conditions.

At Bawal, among the released
varieties (ALR-3, Somnath,
GG-13, Kisan, KRG-1, TG-17,
ALR-2, Tirupati-4, JL-220,
GJG-17, JGN-3, ICGV87846,
Uttakarsh, Narayani,
ICGV348) for low tempera-
ture conditions; 28 varieties
of different habit groups
(ALR 3, Punjab 1, Somnath,
GG 3, Kadiri 71-1, KRG 1, TAG
24, ALR 2, Tirupati 4, JL 220,
OG 52-1, TG 1, GAUG 1, Dh
86, GG 8, GG 16, GG 17, LGN
1, TGLPS 3, ICGV 00350, JGN
3,GJGY9, GJG31,ICGV 86031,
Narayini, Utkarsh, GPBD 5,
ICGV 003438) for high temper-
ature tolerance and 11 varieties
(ALR 3, Somnath, GG 13, KRG
1,ALR 2, TG 17,]JGN 3, ICGV
87846, Utkarsh, Narayani,
ICGV 00348)for both low and
high temperature tolerance
were found promising.

At both the locations Junaga-
dh and Bawal, among the
released varieties four (JL
220,JGN 3,ICGV 87846, ICGV
00348) for low temperature
conditions; 28 varieties (ALR
3, Punjab 1, Somnath, GG 3,
Kadiri 71-1, KRG 1, TAG 24,
ALR 2, Tirupati 4, JL 220, OG
52-1, TG 1, GAUG 1, Dh 86,
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GG 8, GG 16, GG 17, LGN 1,
TGLPS 3, ICGV 00350, JGN 3,
GJG 9, GJG 31, ICGV 86031,
Narayini, Utkarsh, GPBD 5,
ICGV 00348) of different
habit groups for high tempe-
rature tolerance and ten vari-
eties for both low and high
temperature tolerance were
found promising. Among
germplasm one accession,
NRCG 14480 was found
promising for both low and
high temperature tolerance
atbothJunagadh and Bawal.

. Characterization of South

American collection

In kharif 2018, a set of 107
accessions belonging to
Argentina (HYB: 08; HYR: 08;
VUL: 68 and FST: 23) have
been characterized for 16
qualitative and 28 quantita-
tive traits. The maturity
duration of these collections
ranged from 105-125 d.
Eleven accessions matured
early (105d). Pod yield in
these accessions was low
(2.0g-10.7g per 100 kernels)
due to small seed size in
these accessions (15.4 g-47.0
g). Despite small size of the
seeds the shelling outturn
varied from 27.8% to 85.3%.
The promising trait specific
germplasm identified were:
NRCG 13375 (10.7g/plant)
and NRCG 13040 (10.2g/
plant) for pod yield; NRCG
13037 (85.3%) and NRCG
4206 (83.3%) for shelling
outturn; and NRCG 13127
(47.0 g/100kernels) and
NRCG 11631 (46.0 / 100
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kernels for medium bold
seeds. Among the 107 access-
ions NRCG 14368 was found
early (105d), with high pod
yield (8.0 g/plant) and high
shelling (72.5%).

Another set of 103 (HYB: 71;
HYR:11;VUL: 05 and FST: 16)
accessions originating from
Argentina has been charac-
terized for 16 qualita-tive and
28 quantitative traits. The
maturity duration of these
collections ranged from 105-
135 d. The pod yield in these
accessions was low (0.5g-5.5
g/plant). Eleven accessions
matured early (105d). Pod
yield in these accessions was
low (2.0g-10.7g per 100
kernels) and were found
inferior for specific traits.

Analysis of quality (oil, protein)
of working collection
accessions

956 accessions of working
collection have been evalu-
ated for oil, protein and sugar
contents in kharif 2018. The
oil content in 956 accessions
ranged from 44.1%-54.9%;
protein content ranged from
23.2%-36.4% and sugar
content ranged from 5.2% to
9.0%.

The oil content in 189 Valencia
accessions ranged between
44.1% (NRCG 10969) to
54.9% (NRCG 14245) in oil
content; 23.2%-36.2% in
protein content and 5.2%-
8.4% in sugar content; Two
accessions NRCG 10969
(44.1% oil; 36.2% protein;

6.99% sugar content) and
NRCG 10836 (44.7% oil;
35.5% protein; 6.70% sugar
content) were found to have
low oil high protein and high
sugar (6.5%) contents. Two
accessions viz. NRCG 14245
(54.9% oil; 23.2% protein;
6.01% sugar content) and
NRCG 11049 (52.3% oil;
26.4% protein; 6.180% sugar
content) exhibited high oil,
low protein and high sugar
contents which can be used
as donors for improvement
of oil contentin groundnut.

The oil content in 473 Spani-
sh Bunch accessions ranged
between 44.8% (NRCG
10544) to 52.2% (NRCG
14182); protein content
ranged from 26.4% (14518) to
36.4% (NRCG 14182) and
sugar content varied bet-
ween 5.3% (NRCG 14182) to
8.5% (NRCG 10672). Among
the Spanish Bunch germp-
lasm accessions, one accession
NRCG 14182 exhibited high
oil (52.2%) with low protein
(26.4%) and low sugar (5.3%)
content. This accession can
be used as donor in breeding
high oil genotypes. Twenty-
four accessions had low oil
(44%-45%), high protein
(35%) and high sugar (35%-
36%) contents and can be
used as donors in breeding
confectionery types.

In 128 Virginia Runner
accessions, the oil content
ranged between 44.1%
(NRCG 10173) to 51.4%
(NRCG 10201); protein
content ranged from 27.0%




(NRCG 10201) to 36.3%
(NRCG 14532) and sugar
content varied between 5.2%
(NRCG 14668) t09.0% (NRCG
10245). Among the Virginia
Runner germplasm access-
ions, two accessions NRCG
10187 (44.1% oil; 35.6%
protein; 8.1% sugar content)
and NRCG 10173 (44.1% oil;
35.7% protein; 7.8% sugar
content) exhibited low oil
with high protein and high
sugar content. These
accessions can be used as
donor in breeding confec-
tionery groundnuts. Two
accessions, NRCG 10201
(51.4% oil; 27.0% protein;
8.6% sugar content) and
NRCG 10185 (51.1% oil;
27.3% protein; 8.0% sugar
content), had high oil with
low protein and high sugar
content. These accessions
can be used as donors in
breeding high oil genotypes

Among 165 Virginia Bunch
accessions, the oil content
ranged between 44.6%
(NRCG 14592) to 52.3%
(NRCG 11780); protein
content ranged from 26.2%
(NRCG 11780) to 35.6%
(NRCG 14592) and sugar
content varied between 5.6%
(NRCG10143) t08.9% (NRCG
10607). Among the Virginia
Bunch germplasm access-
ions, two accessions NRCG
14569 (44.8% oil; 35.2%
protein; 6.3% sugar content)
and NRCG 14592 (44.6% oil;
35.6% protein; 6.3% sugar
content) exhibited low oil
with high protein and high
sugar content. These accessi

ons can be used as donors in
breeding confectionery
groundnuts. Two accessions,
NRCG 11780 (52.3% oil;
26.2% protein; 8.0% sugar
content) and NRCG 14264
(51.8% oil; 26.6% protein;
6.4% sugar content) had high
oil with low protein and high
sugar content. These accessi-
ons can be used as donors in
breeding high oil genotypes
Testing of the five candidate
varieties of groundnut under
DUS project

One candidate variety,
Western Vardan, and six
farmers varieties JHUMKUL
(REG/2017/1132), INDOORI
(REG/2017/1133), MANOHAR
MOONGFALI (REG/2017/-
1134), BHADELIFALLI (REG /
2017/1278), SOTHAFALLI
(REG /2017 /1285),and JEET
BADAM (REG/2017/2310)
received were characterized
in kharif season 2019 along
with suitable reference
varieties.

The eight reference varieties
used were: Spanish Bunch:
GG 2 and SG 84 Valencia:
Kopergaon 3 and Gangapuri
(4 rows each); Virginia Bunch:
GG 20 and BAU 13; Virginia
Runner: Punjab 1 and Som-
nath (6 rows each). All the
recommended practices
have been followed to raise a
successful crop. Observations
on 13 qualitative 5 quantita-
tive descriptor traits have
been recorded at appropriate
growth stages in the format
given by PPV and FRA, New
Delhi under DUS Test guide-
lines.
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Marker assisted breeding for
fungal disease resistance and
high oil quality in groundnut
Chandramohan S, Bera SK and
Narendra Kumar

L.

RIL mapping population
development and evalu-
ation of RILs for LLS and rust
resistance (GJG17 x GPBD4
and GJG22xICGV 86590)

Generation advancement of
development RIL population

The F, lines (1025 lines) of the
cross GJG 17 x GPBD 4 were
sown in the field in Kharif
2018 and subse-quently
taken for generation advan-
cement by single seed descent
method (SSD). Similarly the
F.lines (507 lines) of the cross
GJG 22 x ICGV 86590 were
sown in the field in Kharif
2018 and subsequently taken
for generation advancement
by single seed descent
method (SSD). These lines
will be used as RIL mapping
population for LLs and rust
and also for other mor-
phologically important
traits. Similarly F3 lines (360
lines) of the cross TMV 2 x
CS196 were sown in the field
in Kharif 2018 and subse-
quently taken for generation
advancement by single seed
descent method (SSD). The
seeds were sown in the field
and artificial disease epiphy-
tic conditions were created
by “spreader row technique”
using susceptible lines (TMV
2). Similarly generation
advancement of the new
cross TG 37A x ABIL 5841 was
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R i | 030 | e e

LG_A01 74.96 14.99 |
| 2 || LG_A03 || 27 || 186.04 || 6.89 |
|3 | LG_Ao4 | 5 I 815 | 16.30 |
|4 | LG_A05 | 3 | 2759 | 9.20 |
|5 | LG_Ao6 | 2 I 127 | 6.35 |

6 LG_A07 2 5.25 2.63

7 LG_A08 3 43.34 14.45

8 LG_B02 3 12.45 4.15

9 LG_B03 4 76.89 19.22

10 LG_B04 5 138.59 27.72

11 LG_B05 2 17.78 8.89
12 || LG_B0o6 | 2 | 2143 | 10.72 |
113 || LG B08 || 2 | 2036 | 10.18 |
l14 || LG B10 | 5 | 7867 | 15.73 |
| | Total | 70 | 79755 | 11.39 |

undertaken for high oleate
and foliar disease resistance
traits.

Phenotyping data was reco-
rded for both LLS and rust
performed at the time of
harvesting using modified 9-
point scale from the cross
GJG 17 x GPBD 4 and other
important morphological
traits for which parents were
diverse viz. LLS, Rust, Leaf
shape, Leaf tip, Stem color,
Stem hairs, Pod constriction,
Pod beak, Pod reticulation,
Leafsize, Node interval, Stem
thickness, Plant height, No.
of Pri. Branches, No. of Sec.
branches, Dry pod weight,
Kernel weight, No. of imma-
ture pods, No. of single
seeded pods, No. of double
seeded pods and Shelling
percentage.

II. QTL mapping for foliar

fungal diseaseresistance

Out of 1311 SSR markers scr-
eened in GJG 17 xGPBD 4, 84
(6.40%) markers were found
as polymorphic between the
parents and subsequently
used in mapping foliar fungal
disease resistance. The geno-
typing data generated from
all 84 SSR markers was used
to test the expected segrega-
tion ratio (1:2:1) by using chi-
square test (x2). Out of 84
polymorphic markers tested,
seventy markers were mapp-
ed on 14 linkage groups (LGs)
covering total map distance
of 797.55 cM with an average
inter-marker distance of
11.39 cM (Table) and rema-
iningwere unlinked markers.

The mapping data obtained
from 70 SSR markers assig

ned to genetic maps and
phenotypic data from F,
mapping population consi-
sting of 328 lines was used for
QTL analysis with the help of
QTL IciMapping version
4.1.As a results, two major
ONILE, 1Sy AEL LISy
were detected for LLS
resistance explained >10 %
phenotypic variance (PV).
Out of these two QTLs for
LLS, one major QTL LLS.;,
identified on A03 chromo-
some (LG-A03) in fine map
interval of 1.41 cM flanked by
markers SSR_G0340445 and
FRS72contributed 47.45 PVE
and LOD value was 50.39.
Another major QTL (LLS,,)
explained 29.06 % PV, was
found on same chromosome
(LG_A03) very close to LLS,,
at a distance of 4.63 cM from




marker FRS72 with an LOD
value of 34.53 and flanked by
the marker DGR259 and
FRS56. Whereas, one major
QTL (Rust,,,) was identified
for rust flanked by markers
SSR_GO0340445 and FRS72.
This is the same QTL region
where major QTL for LLS
(LLS,y,,) was detected. Rust,;,
contributed 70.52 % PV of the
total variance and LOD value
of87.81.

Validation of newly developed
markers:

24 markers were used for
validation in LLS and Rust
resistant varieties. The main
aim was to find if there is any
alleles other than alleles from
GPBD 4 which can be utilized
for breeding. All markers
were able to distinguish
resistant varieties justified by
their phenotypes (disease
score). 12 varieties resistant
to both LLS and rust, 9
varieties resistant to rust only
were used in this study. These
varieties were tested with 24
markers from LLS and rust
resistance QTL region on A03
chromosome. After screen-
ing collection of peanut
varieties with all the markers
of targeted genomic region
ranging from GM1954 to
GM2009, itwas observed that
all the twelve varieties, which
are resistant to both LLS and
rust, carries resistant allele of
marker DGR2409, DGR329,
RS103, RS78, RS74, SSR_
G0O340445, FRS72, FRS49,

III.

DGR259, FRS56, RS50, RS51,
RS42, gi56931710 and DGR
800 like GPBD 4. These
markers including the
markers flanking major rust
and LLS QTL were able to
clearly differentiate resistant
and susceptible varieties
specified by their allelic
pattern. On the other hand,
eight markers (RS5, DGR312,
DGR361, GM2079, GM2301,
DGR508, IPAHM103 and
GM1954) flanking left side of
this genomic region and
three markers (DGR329,
DGR2409 and GM2009)
present towards right side of
this major QTL region could
not clearly d discriminate
resistant and susceptible
varieties specified by their
allelic patterns.

Marker-assisted gene pyra-
miding for foliar diseases
and high oleic acid content
in groundnut

Screening of introgression
lines for foliar disease
resistance:

Introgression lines (ILs)
developed from cross viz.,
GJG17 x GPBD4 were tested
for foliar diseases resistance
in Kharif. A total of 90 ILs
from GJG17 x GPBD4 were
sown in 1 meter row along
with their parents. The
artificial disease epiphytotic
condition was created for
both the diseases using the
"spreader row technique".
Spreader rows of TMV2
(national susceptibility
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check for both diseases) were
sown at every second row as
well asin a border around the
field to maintain the effective
inoculum load. Artificial
infection of the disease
inoculum was also spread
after 45 days of sowing. The
infected leaves were taken
fromthe field for LLS and rust
and soaked in water for 1-2
hour. Then the LLS conidia
and rust urediniospores
were collected by rubbing the
infected leaves in the water.
The inoculum contained
conidia / urediniospores in
water and mixed with Tween
80 (0.2 ml/-1000ml of water)
as a mild surfactant and
atomi-zed on the plants
using hand knapsack
sprayer. The plants were
uniformly inoculated with
LLS and rust inoculum for
twice aweekin the evening.

The mean disease score of
parent GPBD 4 for LLS (3.0)
and rust (2.0) showed lower
disease incidence than their
parents GJG17 (LLS-8, rust:
7.0) and SunOleic95R (LLS-
8.5, rust: 7.0). These intro-
gression lines showed good
resistance to LLS ranging
from 1.0 to 6.0 on a 1-9 scale
while recurrent parents
recorded a disease score of
8.0. Whereas for rust it was
ranged from 1.0 to 6.0 with
the overall mean of 04 for the
season. Most of the ILs sho-
wed on par resistance to the
donor parent genotype
('GPBD 4", i.e., disease score
of 2.0, while recurrent parent
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Diseases Severity (1-9 scale)

ENTRIES

Diseases Severity (1-9 scale)

LLS
| RL19 | 1 I 1 | MAS 13 | 2 I 3 |
| RL16 | 2 | 1 | mas12 | 1| 1|
| RL15 | s | 2 | mass | 1| 1
| RL10 | 3 | 2 | wase | 1 | 1 |
| RL7 | 1L L 2 | wmaser | I R
[ RLL | 3 | 1 | wmAsa | 1| 1
| RL26 | 1)L v masa | 1| 1
| RL25 | 1L v | mAs4 | 1 L2 |
| RL24 | 1 L v ] massy | 4 | 1
| RL23 | 4 | 2 | wmAssz | 1| 1
| RL22 | 3 | 3 | wmAsss | 1| 1
| RL20 | 1l 2 | masu | 1| 1|
| RL8O | 1l v | mases | 1| 1|
| RL79 | 1 L v ] mases | 2 | 1|
| RL 73 || 2 || 1 || MAS 59 || Seed were not germinated |
| RL53 | 1 1 masss ] 1 1 |
(reoo | 1 [ 1 | wmss 1 1|
| RL28 | 1L v | wmasse | 1| 1

RL 88 2 1 MAS 49 3 1
RL 87 1 1 MAS 48 1 1
RL 86 1 1
RL 85 1 1 Co2 5 5
| RL8a | 1 v ] earz | 8 | 3 |
| RL82 | 1 I 1 |  GPBD4 | 1 I 1 |
RL 104 1 1
RL 103 1 1
| RL102 || 1 I 1 |
| RL101 | 3 I 1 |
RL 100 3 1
2 3
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Table 1. Crosses effected in kharif

SN | Name of crosses : Purpose of crosses F1 pods Success
, harvested rate (%)
TG-37A x GPBD-4 ngh yield and resistance to LLS and rust 700 |
2 || GG-20 x GPBD-4 High yield and resistance to LLS and rust 254 62.9
3 || TG-37A x F1 High yield and resistance to LLS and rust 227 79.6
(TG-37A x GPBD-4)
4 || GG-20x F1 High vield and resistance to LLS and rust 447 63.0
(GG-20 x GPBD-4)

recorded score of 6.5 (LLS)
and 6.0 (rust) and susceptible
check recorded score of 7.5
forboth diseases at that time.

Screening of introgression
lines for foliar disease resis-
tance:

Introgression lines obtained
from MAS were screened at
aliyarnagar for foliar disease
resistance and score record-
ed were as follows:

Sub-Project: MAS for foliar
disease resistance in Groun-
dnut

Fresh crosses effected in
kharif:

Four crosses were effected to
develop high yielding impro-
ved varieties resistant of leaf
spot and rust. The number of
harvested crossed pods vari-
ed from 227 (TG-37A x F,
(TG-37A x GPBD-4) to 377
(TG-37A x GPBD-4). The
mean success rate (%) of the
hybridization programme
was 69, which ranged from
62.9t079.6%.

Identification of hybrids:
Two hybrids (TG -37A %

GPBD-4) and (GG-20 x
GPBD-4) effected in summer

were raised in kharif to
identify F,'s for developing
resistant genotypes to leaf
spot and rust. These hybrids
were identified using diagno-
stic marker for leaf spot and
rust and these crosses were
used to develop backcross
generations (BC)) for transfe-
rring the resis-tance gene in
recurrent parent background
and rest of hybrids were used
to produced F, for generation
advancement.

Development of pre-breeding
lines resistant to biotic stresses
and tolerance of abiotic stress
using interspecific hybridiza-
tion and mutation breeding in
groundnut

Bera SK, Meena HN*, Thirumala-
isamy PP and Narendra Kumar
*Associated till 23" June 2018
Hybridization
In 2018 kharif season, a total
of three crosses were attem-
pted between cultivated
groundnut and wild Arachis
species as well as Synthetic
amphidiploids. Maximum
probable cross pods were
harvested in a cross between
NRCGCS- 401 x A. glabrata
followed by 18 and 14 inJ11 x

Synthetic amphidiploids-1
andJ11 x Synthetic amphid-
iploids-2, respectively.
Probable cross pods will be
planted in 2019 kharifseason
foridentification of trueF,s

Single plant selection

Bulked segregating popula-
tion (F,) of three interspecific
crosses, TG37A//]J11/A. diogoi,
TG37A//J11/A. duranensis
and TG37A//J11/A. pusilla
were planted during 2018
kharif season. Single plant
selection was made based on
number of pods per plant as
well as resistance to major
foliar diseases. Forty four, 28
and 42 single plant selections
were made from TG37A//
J11/A. diogoi, TG37A//]J11/A.
duranensis and TG37A//J11/
A. pusilla, respectively.
Furthermore, 15 and 38
single plant selections were
made from two separate
crosses JL 24 x NRCGCS 85
and ICG 4747 x TMV2NLM,
respectively.

Initial yield evaluation of
stem rot resistant breeding
lines

Hybridization was made
between cultivar GG-20,
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susceptible to stem rot and
breedingline CS-19, resistant
to stem rot. RILs were deve-
loped following SSD method
and screened for resistance
to stem rot over five seasons.
Based on less plant mortality
percent over five seasons, a
total of 72 RILs were finally
selected and were evaluated
along with check cultivars for
yield during 2018 kharif
season. Selected RILs were
planted in augmented design
in four blocks vid four checks.
Each RIL was plant ted in two
lines on five meter bed. Pod
yield per plot was recorded at
harvest. No significant block
effect was observed between
blocks. KDG-128 (822 g) and
GG-20 (873 g) recorded
statistically on par pod yield
per plot among than GG-20
and KDG-123. In terms of
pod yield plot, RIL- 2-16
(1127 g) and RIL-9-12 (1131 g)
were found superior with
significant higher pod yield
than GG-20.
Initial yield evaluation of RILs

Hybridization was made
between cultivar GG-20,
susceptible to stem rot and
breedingline CS-19, resistant
to stem rot. RILs, 268, in
number were developed
following SSD method. These
RILs were evaluated in
augmented design in three
blocks. Each RIL was planted
in single line of three meter
bed. Among checks,

maximum pod yield was
observed in GG-20 and a total
51 RILs were found superior
than GG-20 in term of pod
yield per line. Yield of these
RILs will be confirmed
further.

Similarly, hybridization was
made between cultivar GG-
20, susceptible to stem rot
and breeding line NRCGCS-
319, resistant to stem rot.
RILs, 193, in number were
developed following SSD
method. These RILs were
evaluated in augmented
design in three blocks. Each
RIL was planted in single line
of three meter bed. Among
checks, maximum pod yield
was observed in GG-20 and a
total 90 RILs were found
superior than GG-20 in term
of pod yield per line. Yield of
these RILs will be confirmed
further

Hybridization was made bet-
ween cultivar JL-24, suscep-
tible to PBND and breeding
line NRCG CS-85, resistant to
PBND. RILs, 118, in number
were developed following
SSD method. These RILs
were evaluated in augmen-
ted design in two blocks
during 2018 kharif season.
Each RIL was planted in
single line of three meter bed.
Atotal of two RILs were found
superior than JL-24 in term of
pod yield per line. Yield of
these RILs will be confirmed
further.

Similarly, hybridization was
made between cultivar JL-24,
susceptible to PBND and
breeding line NRCG CS-86,
resistant to PBND. RILs, 260,
in number were developed
following SSD method. These
RILs were evaluated in
augmented design in four
blocks during 2018 kharif
season. Each RIL was planted
in single line of three meter
bed. A total 46 RILs were
found superior than JL-24 in
term of pod yield per line.
Yield of these RILs will be
confirmed further.

Hybridization was made
between ICG 4747,
susceptible to drought and
TMV2NLM, tolerant to
drought. RILs, 152, in
number were developed
following SSD method. These
RILs were evaluated in
augmented design in five
blocks during 2018 kharif
season. Each RIL was planted
in single line of three meter
bed. A total 26 RILs were
found superior than check in
term of pod yield per line.
Yield of these RILs will be
confirmed further.

Advanced yield evaluation of
promising genotype

A stem rot resistant breeding
line, GG-20xCS-19-PL-4-6
and four checks (GG-20, GG-
7, KDG-123 and TG-37A)
were re-evaluated for yield in
RBD with three replications




during 2018 kharif season.
Each genotype was planted
in five lines on five meter bed
with recommended crop
management practices. Pod
yield per plot (15 m®) was
recorded at harvest and
KDG-123 recorded maxim-
um pod yield per plot (2157 g).
Pod yield of GG-20xCS-19-
PL-4-6 was on par with KDG-
123, significantly higher than
GG-20 (1723 g). Noetheless,
GG-20xCS-19-PL-4-6 recor-
ded pod yield on par with
KDG-123 and significantly
higher than GG-20 during
2017 kharif season. Hence,
GG-20xCS-19-PL-4-6 could
be promising one in the state
of Gujarat, where farmers still
prefer GG-20 over small
seeded KDG-123 and KDG-
128.

Confirmation of selected pre-
breeding lines for resistance to
PBND

A field experiment was con-
ducted using 42 groundnut
inter-specific derivatives
including check (Kadiri 6) in
randomized block design
(RBD) at Agricultural
Research Station, Kadiri
during 2018 summer season.
The check genotype (Kadiri

0.0 % to 5.0 % among diffe-
rent groundnut inter-specific
derivatives. However, the
genotypes viz., NRCGCS 55,
NRCGCS 86, NRCGCS 102,
NRCGCS 262, NRCGCS 267,
NRCGCS 268, NRCGCS 269,
NRCGCS 275, NRCGCS 277,
NRCGCS 319, NRCGCS 327,
NRCGCS328 and NRCGCS
417 were free from the PBND
incidence. Similarly, incide-
nce of PSND ranged from 0.0
% to 14.8.0 % among different
groundnut inter-specific
derivatives. But, the geno-
types viz., NRCGCS 86,
NRCGCS 275, NRCGCS 277,
NRCGCS 282 and NRCGCS
300 were free from the PSND
incidence. The inter-specific
derivatives viz., NRCGCS 86,
NRCGCS 275 and NRCGCS
277 were free from both
PBND and PSND.

However, the disease press-
ure of PBND was low in the
season. [t might be due to late
sowing of the experiment
(21-02-2018) as seed material
received lately. It is better to
screen one more season
during rabi 2018-19 (Dece-
mber 1% fortnight to April).
The promising genotypes will
be tested by artificially sap
inoculation with Groundnut
bud necrosis virus under
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conditions during 2019
summer season. All the RILs
were found susceptible to the
disease with plant mortality
percent ranging from 50% to
100%. The plants survived
were harvested as progeny
row for further screening.
Similarly, 85 pre-breeding
lines were screened for
resistance to stem rot under
artificially inoculated
conditions. All the pre-
breeding lines were found
susceptible to the disease
with plant mortality percent
ranging from 85% to 100%.

Screening of pre-breeding lines
forresistance to stemrot

Pre-breeding lines were
screened for resistance to
stem rot under artificially
inoculated condition. All 24
pre-breeding lines were
found highly susceptible to
the disease with 100% plant
mortality.

Seed Multiplication

Seeds, approximately, 50-60
kg each of five promising pre-
breeding lines were multipli-
ed during 2018 kharif season.
These lines will be proposed
for AICRPG testing in 2019
kharifseason.

Pre-breeding lines shared to the
AICRP centers

Pre-breeding lines, 100 each,
were supplied to UAS,
Dharward; UAS, Raichur and

6) was included for every 5
genotypes. The viral disease
pressure and thrips popu-
lation were increased by
allowing parthenium weeds

controlled condition.

Screening of RILs and pre-
breeding lines for resistance to
stemrot

in and around the experi-
mental plot.

At 90 DAS, PBND incidence
was low and it ranged from

Selected 141 RILs of a cross
GG-20 x CS-19 were screened
for resistance to stem rot
under artificially inoculated

ARS, Kadiri for screening
against, major folia diseases,
PBND and PSND under
natural hot spotlocations.
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Sub project: Enhancement of
oleic acid content (~80%) in two
mega groundnut varieties of
Gujarat

Bera SK, Gangadhara K and
Chandramohan S

Backcrossing and genotyping of
segregating populations for
introgression of ahfad2 alleles

Probable cross pod harves-
ted in summer 2018 (Table-1)
were planted in 2018 kharif
season. Number of probable
cross pods ranged from 13 to
44 in four crosses. Plants
were genotyped with ahfad2
alleles and number of plants
with both the ahfad2 allele
ranged from two to seven.

In 2018 kharif season, eight
fresh crosses were attempted
to introgress ahfad?2 alleles in
high and low oil, drought
tolerant, short duration and

high yielding background

(table 2). Number of
pollination ranged from 23 to
870 in different cross
combinations. Similarly,

Table-1 Detail of backcrossing and cross pod harvested

Name of backcross Generation Cross pod No. of plants with
harvested ahfadz alleles identified

GG 20 »x SunOleic 95R BC F,
[2 | TG37AxSunOleic95R | BCF, | 19 07 \
3 GG-7 x SunOleic 95R BCF, 43 04
4 | TKG19A x SunOleic 95R BC F, 44 02

Table-2 Detail of crossing and cross pod harvested

1 | HOS-30 x HOS-145

2 || NRCG 9000 x HOS 130 23 9

3 | (ICG4747x TMV2 NLM-1-5)xNRCGCS-587 680 118

4 | NRCGCS-435 x HOS-191 796 157
|5 | NRCGCS-401 x HOS-116 I 662 [ 166 |
6 || GIG-22 x NRCGCS-587 812 143

7 | NRCGCS-268 x NRCGCS-587 461 136
|8 | 1€GV-15080 x NRCGCS-587 I 870 [ 149 |




probable cross pod ranged
from 9 to 166 in different
crosses. Probable cross pods
will be planted during 2019
summer for genotyping with
diagnostic markers.

Probable cross pods harves-
ted in 2017 kharif were plan-
ted in 2018 summer season
for MAS of plants with ahfad2
alleles. Plant with both the
ahfad2 alleles ranged from
four to sixteen in four diffe-
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rentcrosses (Table-3)

Besides, single plant F, pro-
geny of two different crosses
were planted in 2018 su-
mmer season and genoty-
ped for MAS of homogygous
plant with ahfad2 alleles
during 2018 summer season.
A total of five plants with
homogygous ahfad?2 alleles
were identified in TKG19A
background while 23 plants
with homogygous ahfad?2

alleles were identified in GG-
7background (Table-4).

Furthermore, homogygous
plants with ahfad2 alleles of
four different crosses were
advanced to next generation
for seed increase and pheno-
typing during 2018 kharif
season (table-5). Pheno-
typing of 347 lines for fatty
acid profileis in process.

Table-3 Detail of F;s and MAS of plants with ahfad? alleles

S. Name of cross Generation No of plants No. of plants with
No genotyped ahfad2 alleles identified

[1 | GG-20x SunOleic95R |

2 || TG-37A x SunOleic 95R F1 198 07

3 | GG-7 x SunOleic 95R F1 | 177 | 04 |
4 | TKG-19A x SunOleic 95R Fl \ 98 | 16 |

Table-4 Details of F,s planted in summer 2018 and MAS of homozygous plants with ahfad? alleles

S. Name of cross Generation No of plants No. of homogygous
No. genotyped plants with ahfad2
alleles identified
11 | GG-7xSunOleic95R | F2 | 318 | 23 |
|2 || TKG19A x SunOleic 95R || F2 [ 64 | 05 |

Table-5 Details of F2s planted in summer 2018 and MAS of homozygous plants with ahfad? alleles

347

| || GG7 X SunOleic 95R |

| 2 || TKG19A X Sunoleic 95R || F3 || 54 |
|3 || GG20 X Sunoleic 95R I F2 [ 23 |
|4 || TG37A X Sunoleic 95R I F2 [ 5 |
|5 | GG7XSunOleic 95R I F2 [ 0 |
|6 || TKG19A X Sunoleic 95R I F2 [ 20 |
|

L || Total |
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Yield evaluation of breeding
lines with high oleic acid
content

A total of 21 breeding lines
containing high oleic acid
were planted in RBD with
three replications. Each
genotype was planted in four
lines of three meter bed.
Observation on pod yield
and related traits were
recorded at harvest. Higher
CV% was observed due to
large variation in plant stand
vis-a-vis pod yield between
replications (table-6).
Highest yield was observed
in the check variety KDG-128
while pod yield of two
breeding lines were on par of
KDG-128.

Yield evaluation of high oil
contentlines

Hybridization was made
between high oil content and
low oil content breeding
lines developed by ICRISAT.
Breeding lines were advanc-
ed to F; generation by SSD
method. A total of 1500 lines
were phenotyped for oil
content and pod yield over
four seasons at ICAR-DGR
and selection was made
based on high pod yield and
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high oil content separately. A
total of four lines were finally
selected having more than
55% oil content (table-6).
These high oil content selec-
tions were evaluated for yield
along with check cultivars in
RBD with three replications
during 2018 kharif season.
Each genotype was sown in
four lines on five meter bed.
Recommended crop mana-
gement practices were follo-
wed for a healthy crop.
Highest pod yield (2045 g)
per plot (12.0 m®) was
observed in the check variety,
KDG-128 followed by GG-20
(1717 g). Pod yield per plot
(1610 g) of single test entry
(HOS-30) was on par with
GG-20 and needs further
confirmation.

Yield evaluation of high yielding
and oil contentlines

Hybridization was made
between high oil content and
low oil content breedinglines
developed by ICRISAT. Bree-
ding lines were advanced to
F, generation by SSD meth-
od. A total of 1500 lines were
phenotyped for oil content
and pod yield over four
seasons at ICAR-DGR and

selection was made based on
high pod yield and high oil
content separately. A total of
45 promising lines were
selected based on yield and
evaluated foryield along with
check cultivars in RBD with
three replications during
2018 kharif season. Each
genotype was sown in three
lines on five meter bed.
Recommended crop manag-
ement practices were follo-
wed for a healthy crop.
Among check cultivars,
KDG-128 was found with
maximum pod yield (1035 g)
per plot followed by GG-22
(998 g) and GG-20 (945 g).
Podyield per plot of HOS-724
was found significantly
higher (1512 g) than KDG-
128, while pod yield per plot
of HOS-1185 was on par with
KDG-128 (table-7). Moreover,
these two genotypes contain
higher oil content (53%) and
performance of these
promising lines requires
further confirmation.

Impact of high oleic acid on seed
and seedling traits

Fully matured kernels harve-
sted October 2018 were used
in the experiment in third
week of February 2019.

Table-6 Groundnut breeding lines with high oil content over the environments

Breeding Lines

QOil content %

| 55 || 55 || 55 | 54 || 55 |

| HOS-22 |
HOS-30 55 56 58 56 56
HOS-58 55 55 56 55 55

| HOS-89 | 58 || 55 || 58 || s6 || 57 |
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Table-7 Pod yield of breeding lines containing high oleic acid

| 1385 |
| 109 || 1205 || 163 || 1669 |
| 11 1017 | 171 I 1716 |
| 16 | 1377 | 172 I 1994 |
| 119 | 1221 | 181 I 1209 |
| 120 | 1658 | 191 I 1951 |
| 123 | 1278 | 201 I 1139 |
| 125 || 1441 | 218 I 2116 |
| 130 || 1092 | 253 I 2831 |
| 138 | 1592 | kpG-128 || 3324 |
| 144 | 2889 | cD@5% || 713 |
| 145 || 1570 | CV% I 26.0 |

Table-8 Details of seedling traits in normal and high oleic groundnut genotypes

Trait Name of genotypes |Qil% | Oleic | Germi- | Shoot | Root | Fresh | Fresh | Vigour
acid % |nation% |Length|Length| Shoot | Root | index
wt. mg (wt. mg

[High  |[NRCGCS-587 80.00 || 17.78 | 7.65 || 1.97 | 0.16
oleic HOP-IL, MAS-191 || 53 | 80 7333 |[21.24 | 10.89 | 2.22 | 0.13 | 0.19
(~80%) HOP-IL_MAS-14 55 || 580 | 76.72 | 3.00 || 9.55 | 2.56 | 0.15 | 0.25
peanuts | HOP-IL_MAS-130 | 55 | 81 96.7 |[17.17 | 5.80 | 1.35 || 0.06 | 0.14
Mean 81.70 || 19.79 | 8.47 | 2.02 || 013 | 0.22
Normal GG20 51 64 90 22.40 || 6.75 | 2.58 | 0.12 | 0.27
oleic ICGV6100 55 || 39 83.30 | 15.46 | 593 | 2.02 | 035 | 0.26
(~50-55%) [ ICGV05141 55 || 55 | 100.00 | 14.68 | 6.63 || 1.24 | 0.08 | 0.16
peanuts [ ICGV06110 53 || 38 | 100.00 | 17.20 || 4.15 | 1.62 | 0.06 | 0.11
Mean 9330 |[ 17.44 || 5.87 | 1.86 | 0.15 | 0.20
CD@5% 755 || 516 | 1.42 | 0.73 | 0.04 | 0.08
|CV% I | | 493 | 1584 | 1134 21.4 | 14.55 | 22.04 |
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Table-10 Details of genotypes proposed for AICRP testing

| NRCGCS 587 | | ICGV05141 x Sunoleic 95R |
INRCGCS605| VB | ICGV06100 x Sunoleic 95R || 54 || 80 |
INRCGCS607| VB | ICGV06100 x Sunoleic 95R || 53 I 76 |
INRCGCS610| VB | 1CGV06100 x Sunoleic 95R || 54 I 76 |
INRCGCS 612 VB | 1CGV06100 x Sunoleic 95R || 53 I 77 |
INRCGCS613| VB | 1CGV06100 x Sunoleic 95R | 54 I 80 |

Table-9 Details of high oleic lines multiplied

Pod wi (9 Pod wi

| ICGV 15080 182.2 HOS-119 17.7
2 ICGV15083 140.4 17 HOS-123 17.0
3 ICGV 15090 120.7 18 HOS-125 26.8
4 ICGV 15327 100.9 19 HOS-163 15.1
5 || NRCGCS-587 || 2.6 | 20 | HOS-130 | 17.9
6 HOS-191 110.6 21 HOS-120 22.1
7 HOS-154 64.2 22 HOS-179 1.9
8 || HOS-201 | 28.6 | 23 | HOS-138 | 0.1
9 || HOS-108 | 18.9 | 24 | HOS-145 | 0.9
10 | HOS-111 18.6 25 HOS-109 0.2
11 HOS-116 21.8 26 HOS-144 0.5
12 || HOS-172 3.6 27 HOS-58 1.1
(13 || HOS-183 | 4.7 | 28 | HOS-89 | 0.4
14 || HOS-171 36.2 29 HOS-30 3.6
15 || HOS-181 85.0 30 HOS-22 8.7

Experiment was conducted
in RCBD under controlled
temperature (30+2), humi-
dity (70+5%) and cooled LED
lights for 24h in a laboratory
BOD incubator (***). Each
genotype was sown in five
replications. 20 kernels were
shown in each replication.
Kernels were treated with

Bavistin prior sowing. After
sowing, polythene bags were
watered up to saturation and
kept in BOD for 15 days with
regular watering in every
alternate day. Polythene bags
were removed from BOD
after 15 days of sowing.
Polythene bags with peanut
plantswere putin a plastic

bucket filled with tap water.
After through washing of
plants in water individual
plantwas sampled from each
genotype replication wise.
Observa-tions on germina-
tion percent, shoot length,
root length, shoot fresh
weight, root fresh weight,
plantdryweightand rootdry




High oleic qcidr content groundnut
breeding line under AICRP testing

weight, vigour index were
recorded.

Seed germination in normal
oleic peanut varied from 83%
to 100% with a mean of
93.3%, while it varied from
73.3% to 96.7% with a mean
0f81.7% in high oleic peanut.
There was significant diff-
erence in mean germination
between normal and high
oleic peanut though gap is
narrow. On the other hand we
did not observe significant
differences between the
groups in terms of vigour
index, fresh and dry plant
weight, shoot and root
length, fresh shoot and root
weight, dry shoot and root
weight, SL/RL, FSW/FRW,
DSW, DRW and PFW/PDW,

though genotypic difference
do exists within the group.
Our studies suggest no
impact of high oleic acid on
seedling traits except germi-
nation percent (table-8).

Seed multiplication

In 2018 kharif season, 30
groundnut genotypes with
high oleic acid have been
multiplied (table-9). Geno-
types with require quantity of
seed will be proposed for
AICRP testingand release.

High oleic genotypes proposed
for AICRP testing

Groundnut genotypes
with76% to 80% oleic acid
and 53% to 54% oil content
have been proposed for
AICRP testing during 2018
kharifseason (table-10).

Breeding for improvement of
quality traits in groundnut

Praveen Kona and Mahatma MK
Hybridization Programme:

Total eight crosses were
affected during Kharif, 2018
to improve the quality traits
in groundnut related to seed
size, oil, protein and sugar
content. Total 1399 crossed
pods were harvested from
eight crosses with a range of
98 (PBS 29146 x PBS 29148) to
353 (TG 37A x Mallika). The
mean success rate of the
hybridization programme in
eight crosses was 31.01 %
with a range from 18.13 to
59.32 %. The highest success
rate was observed in TG 37A x
Mallika (59.32 %) and lowest

DGR ANNUAL REPORT 2018 - 19 "F%J

iInGG20XPBS29148(18.13 %).

Evaluation of 150 advanced
breeding lines for yield and
quality traits:

Total 150 advanced breeding
lines of large seed project
including both Spanish and
Virginia bunch were evalua-
ted for the yield and quality
traits using four checks
under augmented design
during Kharif, 2018. All the
traits viz., HKW, HPW, SP, KL,
KW, pod yield per plant, Pod
yield/ha and kernel yield/ha
showed significant variation
when compared to checks.
Genotype, PBS 29163 was
recorded highest SP as 76.51
%. Two genotypes viz., PBS
29079 B and PBS 29069
recorded >70 gm hundred
kernel weight and superior
over checks. Genotype, PBS
19015 recorded highest pod
yield /plant as 19.19 gm
followed by PBS 29082 (18.60
gm) and PBS 19013 (17.34
gm). The kernel length was
varied from 1.24 cm (PBS
29206) — 1.98 cm (PBS 29079
B) whereas kernel width was
in a range of 0.75 cm (PBS
29070) - 1.05cm (PBS 29153).
PBS 29079 B was recorded
highest kernel length and
PBS 29153 recorded highest
kernel width. Total 68
genotypes recorded >34 % of
protein in NIR method of
estimation. PBS 29148
recorded highest protein
content 36.95 % followed by
PBS 29146 (36.92%), PBS
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29151 (36.90%). These lines
have to be confirmed further
using chemical methods. The
oil content varied from 40.64
% (PBS 29196) - 52.51 % (PBS
29163) using soxhlet method
of oil estimation. Genotypes,
PBS 19013, PBS 19015, PBS
19018, PBS 29079 B, PBS
29082, PBS 29124, PBS 29167,
PBS 29196, PBS 29197, PBS
29212 and PBS 29219 had
good confectionery quality
traits viz., large seediness
(KL: >1.5 cm and KW: >0.7
cm), good protein (>32%),
good sugar (>5 %), moderate
oil (42- 48% ), uniform pod
size and shape, good pod
yield per plant (> 10 gm) and
good shelling percentage (>
60 %).

Multiplication of Advanced
Breedinglines:

Total 17 advanced breeding
lines (PBS 19035, PBS 19036,

i e
¥

Qu

. -

PBS 29243, PBS 29244, PBS

PBS 19037, PBS 19038, PBS
19039, PBS 29236, PBS 29237,
PBS 29238, PBS 29239, PBS
29240, PBS 29241, PBS 29242,

Emasculation and crassing program in hybridization block




29245, PBS 29246, PBS 29247)
of large seed project were
multiplied during kharif,
2018 for future program of
work. These lines include
both Spanish bunch and
Virginia bunch genotypes.
Germplasm multiplication for
high protein content

Total 21 germplasm lines were
multiplied during kharif,
2018 for further use in
breeding program for high
protein content and large
seeded characters. NRCG

7128 (35.6) and NRCG 11981
(35.4%) recorded highest
protein content through NIR
analysis.

I ation and advancement of
Fzﬁ%g seeded F,, F; and F; segre-
gating material for quality traits

Total 60 single plant progeny

(SPP) of F,, F;and F, segre

gating material were raised
and advancement of genera-
tions was done based on
uniform pod, seed size and
pods per plant during kharif,
2018. Total 190 single plants
in F, from seven crosses, 114
single plants in F; from five
crosses and 177 single plants
in F, from six crosses were
selected and advanced for
next filial generation.

Screening of mutant population
(M,) foryield traits

A total of 129 mutant geno-

types along with their parent
TPG 41 as control were
evaluated for various yield
related traits in M, generation
during kharif, 2018. The
population was generated by
EMS mutagen treatment with
0.2% to 0.6% range of
concentrations. Shelling
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percentage, PW/plant and
HKW showed significant
variation in all lines when
compared to control. Twelve
lines recorded >12gm of
PW/plant of which SPP 4 of
0.6% EMS treatment was the
highest (15.58 gm). SPP 3 and
SPP 4 of EMS 0.6% recorded
highest shelling percentage
of 76.69 and 76.50 %,
respectively.
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Groundnut pest and diseases-emerging problems and their

management

Refinement and validation of
management module for Soil
borne diseases of groundnut

Dutta R, Mahatma MK,
Thirumalaisamy PP and
Kumar N

Assessment of varieties for resis-
tance to stemrot and collar rot:

The assessment was carried
out with three replications in
the sick plot developed at field
and concrete blocks. 24
cultivated varieties in field
and 20 varieties in concrete
block were screened for
resistance to stem and/ or
collar rot disease. During
summer 2018, the assessment
was done in concrete blocks,
while during kharif 2018 it
was both in concrete blocks
and field sick plots.

The minimum (26%) stem rot
was recorded with variety
ICGV-86590 followed by DH-
86 (28%). The collar rot was
also minimum (16%) with
ICGV-86590, which was at
par with Girnar-2 (16%). The

maximum stem rot (61%)
and collar rot (41%) was
recorded with variety ICGS-
76 and DH-86, respectively.

The minimum (14%) disease
was recorded with variety
JSP-19 being at par with
checks followed by Kadiri-3
(16%). The maxi-mum (33%)
disease was with variety GG-
20. While, maxi-mum pod
(1756 kg/ha) and fodder yield
(5778 kg/ha) was supported
by Kadiri-3.

The minimum (26%) stem rot
was recorded with variety
LGN-2 followed by GG-8
(32%) being at par with
Tirupati-3. While, minimum
(5%) collar rot was recorded
with variety SG-99 followed
by JSP-19 (9%) being at par
with HNG-10. However, the
maximum stem rot (55%)
and collar rot (39%) disease
was recorded with variety
Girnar-2.

The minimum (4%) variation
was noticed with the variety
LGN 2, followed by GG-5 (5%).
The maximum (26%) varia-
tion in the incidence was
noticed with variety Girnar-2.
The genotypes having maxi-
mum stability for tolerance
(i.e. minimum variation in
incidence from low disease
pressure to high disease
pressure) to stemrot could be
chosen for cultivation, so that
grower remains safe even
during untoward situation of
high disease pressure in
particular season/year.

Evaluation of organic formu-
lations for growth promotion of
groundnut and management of
stemrotdisease:

The experiment was conduc-
ted with four organic formu-
lations namely DGROF1,
DGROF2, DGROF3 and
DGROF4 with different
spraying and soil application
schedule.

The maximum inhibition
(44%) of stem rot was reco-
rded in DGROEF2 followed by
DGROF1 (33%) with spraying




at 30 and 60 DAS (Days after
sowing), and soil application
at 45 and 75 DAS over
farmers' practice. DGROF2
also supported maximum
pod yield (1677 kg/ha) and
fodder yield (6292 kg/ha)
being followed by DGROF3
having pod yield and fodder
yield of 1554 and 5583 kg/ha,
respectively, which was 19
and 20 per cent higher than
the farmers' practice
achievinganICBR 0f1:6.86.

The maximum inhibition
(50%) of stem rot was recorded
in DGROF2 followed by
DGROF4 (42%) with spraying
at 30 and 60 DAS (Days after
sowing), and soil application
at 45 and 75 DAS over
farmers' practice. During this
season, maximum pod yield
(2099 kg/ha) and fodder yield
(6042 Kg/ha) was supported
by 'DGROF4' followed by
DGROF2 with pod yield of
1985 kg/ha and fodder yield
of5708kg/ha.

Refinement of different modules
for stem rot and collar rot
disease:

The experiment was condu-
cted during summer and
kharif 2018. Altogether, 7
promising modules identified
from previous project were
used with farmers' practice
and absolute control. There
were two sets of experiment,
one for stem rot and another
for collarrot.

The maximum (60%) inhibition
of stem rot was achieved by

Module-M17Ai.e. Deep summer
ploughing with mould board
plough+seed of variety TG 37A+
seed treatment with tebuco-
nazole @ 1.5 g/ kg of seed + soil
application of Trichoderma
harzianum S1 @ 4 kg/ ha
enrichedin FYM firstatthe time
of sowing, second at 35 DAS
(days after sowing) and third at
80 DAS, over farmers' practice.
The module also supported
maximum pod (1986 kg/ha)
and fodder yield (6278 kg/ha),
which was 22 and 15 per cent,
respectively, higher than the
farmers' practice.

Again during kharif also,
maximum (32%) inhibition
of stem rot was achieved by
Module M-17A followed by
Module-M10A (31%)i.e. Deep
summer ploughing with
mould board plough+ seed of
variety GG-20+seed treatment
with T harzianumS1 @ 10 g/
kgofseed +soil application of
T. harzianum S1 @ 4 kg/ ha
enriched in FYM first at the
time of sowing, second at 35
DAS over farmers' practice.
However, Module-M2
received maximum stem rot
(-29% inhibition) over farm-
ers' practice. The maximum
pod (1899 kg/ha) yield was
supported by Module M-17A
followed by Module-M15A
(1681 kg/ha) being increase
of 43% and 27% respecti-
vely, over farmers practice.
Similarly, maximum fodder
(6083 kg/ha) yield was also
supported by Module M-17A
followed by Module-M15A
(5667 kg/ha) over farmers'
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practice being increase of
36% and 27% respectively
over farmers practice.

The maximum (17%) inhibi-
tion of collar rot was also
achieved by Module M-17A
being statistically at par with
Module-M11A (16%) and
Module M5A (14%). However,
Module-M2 received maxim-
um stem rot (-41% inhibi-
tion) over farmers' practice.
The maximum pod (2150
kg/ha) and fodder (6222
kg/ha) yield was supported
by Module M-17A followed
by Module-M15A with pod
(2000 kg/ha) and fodder
(5833 kg/ha) yield over
farmers' practice. The pod
and fodder yield increase
with Module 17A was 25%
and 32% respectively, while
with Module 15A it was 16%
and 24% respectively, over
farmers practice.

Validation of management
modules for soil borne diseases
at AICRP-G centres:

The validation was carried
out at Aliyarnagar, Dharwad,
Kadiri, Jalgaon, Vridhacha-
lam, Raichur, Ludhiana and
Bikaner centres.

Maximum (67%) inhibition
was achieved by Module-
M10V at Aliyarnagar. Whereas,
Module-M4V was effective at
Vridhachalam, Jalgaon and
Kadiri with 40%, 39% and
30% inhibition. While,
Module-M17V was effective
at Ludhiana, Raichur and
Dharwad achieving inhibi
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tion of 63%, 56% and 42%,
respectively over local farmers'
practice.

Module-M4V was effective at
Ludhiana, Vridhachalam,
Bikaner, and Jalgaon having

different initiation and
completion time (hours). The
earliest initiation of activity
was recorded just after 24
hoursofinoculation.

Biology, epidemiology and man-
agement of Alternaria leaf blight

inhibition of 71%, 56%, 50% ingroundnut
and 44%, respectively. M17V  Thirumalaisamy PP and Dutta R
was effective at Raichur and 1. Morphological characteri-

Dharwad with 71% and 60%
Inhibition, while M10V was
effective at Kadiri giving 44%
inhibition, overlocal farmer's
practice.

Module-M4V was effective at
Vridhachalam and Kadiri

-

Growth of Alternaria alternate on PDA

with inhibition of 52%, and
50%, respectively. While,
M17V was effective at Rai-
chur (52% inhibition) and
Ludhiana (50% inhibition),
over local farmers' practice.

Screening of Trichoderma spp. /
isolates for chitinolytic activity:

Altogether, 70 isolates/
species of Trichoderma
collected/ maintained were
utilized for screening of
chitinolytic activity. Of them,
17 isolates/species exhibited
chitinolytic activity with

zation of isolates of Alterna-
ria sp. associated with leaf
blight disease of groundnut

Alternariasp. associated with
the leaf blight disease of
groundnut were isolated and
maintained on PAD slants at

4°C. Presently 45 isolates
were collected from ground-
nut grown in different agro-
climatic regions of India.
Majority of the isolates were
belong to Alternaria alter-
nate. All the isolates were
morphologically similar and
mycelia in dark green to ash
colour. Black colour conc-
entric ring from centre to
periphery containing spores
with short or long beak 4-6
horizontal septa and 2-4
longitudinal septa were

recorded. Spores were obser-
ved in chain.

. Epidemiological factors

responsible for disease
development

Weather factors (tempera-
ture, relative humidity &
rainfall) were analyzed with
the disease severity. In the
crop age of 70-110 days, at RH
below 60% and temperature
above 37 degree C, Alternaria
leaf blight occurred upto 7
rating scale (max. 60%
severity) of 1-9 scale. It was
found that water stress was a
predisposing factor for the
Alternaria leaf blight.

Microphotograph of conidia of Alternaria alternate

Withholding irrigation water
after 33 days after germina-
tion to 66 days, predisposed
the groundnut crop to
Alternaria leaf blight to the
severityof 7in 1-9scale.

Identification and evaluation
of cultural, biological and
chemicals for management
of Alternarialeafblight

Among 12 treatments comp-
rising fungicides and bio-
agents, pyraclostrobin +
metriam spray reduced the




severity of leaf blight (3)
compared to control (7) in TG
37A. In GJG 31, pyraclos-
trobin + metriam and tebu-
conazole has reduced the
severity of leaf blight (4)
compared to control (7).

. Management of leaf blight
and wilt disease of ground-
nut occurring in western
partof Rajasthan

A special programme was
suggested for the manage-
ment of leaf blight and wilt
disease of groundnut occu-
rring in western part of
Rajasthan in the kharif 2018
IRC. The experiment was
conducted at DGR-regional
station, Bikaner. Treatments
viz., Tebuconazole 50%+
Trifloxystrobin 25% w/w WG
(75 WG) (Nativo), Pyraclos-
trobin 5% + Metiram 55%
(Cabrip Top), Tebuconazole
430 SC (Folicure 430SC),
Carbendazim 12% + Manco-
zeb 63% WP (Saaf 75% WP),
Propiconazole 25% EC (Tilt
25% EC), Copper oxychloride
50 WP (Blitox 50% WP) and
Carbendazim 50% WP
(Bavistin 50% WP) were used
for foliar spray at 30 and 60
DAS. Carbendazim 50% WP
(Bavistin 50 % WP) and neem
cake @ 200 kg/ha (appox.
500g/25 sq. M) were applied
through soil application as
basal. However, the disease
was not developed sufficie-
ntly to evaluate the treat-
ments.
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Studies on white grub and bru-
chid beetle and their manage-
mentingroundnut

Harish Gand Dutta R

1.

Survey for collection and
identification of white grub

Survey was conducted in
Villages namely, Navagam,
Mitapur, Kadpipadi, Semasi,
Mendarda etc. of Junagadh
district and white grubs were
collected and sent for identi-
fication, species were identified
as Phyllognathus dionysius,
Holotrichia serrate, Holotrichia
sp.and Holotrichia reynaudi.

Pesticide usage pattern in
groundnut

Survey results showed that
around 20 insecticides were
available in market for pest
management Imidicloprid
was the popular sold product
followed by thiamethoxam

and Coragen. Fipronil, Cype-
rmethrin, Diafenthiuron,
Novaluron, Buprofezin,
Spinosad, profenocyper,
phosphomidon and lambda
cyhalothrin were other che-
micals available in market.

. Efficacy of Sweet flagrhizome

inmanaging bruchid beetles

Sweet flag rhizome powder at
one, two, five, ten, fifteen and
twenty per cent concentra-
tion was tested for its efficacy
in managing bruchid beetle
along with untreated control.
Observations were taken on
egg laying and pod damage.
Observations recorded
showed that there was a
significant difference among
the treatments in egg laid on
pods. Pods treated with
twenty per cent sweet flag
rhizome powder recorded
lowest number of eggs (7 per
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10 pods). In case of pod
damage sweet flag rhizome
powder of ten percent and
above concentration found
significantly superior and
recorded 18 per cent damage
as compared to 64.2 per cent
damage in untreated control.

. Seasonal incidence of insect

pests of groundnut

Seasonal incidence of insect
pests of groundnut was
studied by sowing groundnut
every month under unpro-
tected condition. Sucking
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pests were estimated using
sweep net catches. Thrips
and leafhoppers were found
throughout the season.
Highest thrips population
was recorded 40 per five
sweeps during 36" Standard
week and leaf hopper
population 88 per five sweeps
was recorded during 7" stan-
dard week. Natural enemies
like coccinellids and spiders
were recorded during last
year. Highest number of
coccinellids (6) was recorded

during 30" and 48" Standard
week and spiders (7) were
recorded during 38" Standard
week.
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Enhancing the productivity, sustainabilaty and resilience of
groundnut based production system

Development of Climate Resili-
ent Groundnut-based Produc-
tion Systems through Precision
Management Practices

Jat RAand Reddy KK

Experiment: 1. Précising row
ratio and time of sowing of relay
crop of pigeonpea in groundnut
crop

A field experiment was
conducted during kharif
2018 to validate suitable row
ratio and timing of relay
sowing of pigeonpea in
bunch and semi-spreading

varieties of groundnut. The
objectives of study were to
maximize system producti-
vity and profitability per unit
of land and water resources,
decrease cost of cultivation,
enhance resource use effici-
ency, and sustainable inten-
sification of groundnut
based cropping systems. Two
rowratios viz. 2:1 (R1) and 3:1
(R2) of groundnut + pigeo-
npea relaycropping system
were allotted in main plots
and three relay sowings of
pigeonpea i.e. 30 (S1), 40

(S§2), and 50 (S3) days after
sowing of groundnut were
applied in subplots. The
experiment was conducted
in split plot design with three
replications. Two separate
experiments with same set of
treatments were conducted
with Spanish bunch (TG 37A)
and Virginia bunch (GJG 22)
varieties. Groundnut varie-
ties TG 37A and GJG 22 were
sownon 21" June, 2018 at30x
10 cm and 45 x 10 cm spacing
and harvested on 5" October
and 9" October, 2018, respe
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ctively. Pigeonpea variety
GJP1 was relay sown after
every 2 or 3 rows of ground-
nut as per the treatments on
23" July, 1% August, and 10"
August, 2018 which coinci-
ded 30, 40, and 50 days after
sowing of groundnut. 100
percent of RDF was applied
to both groundnut (25:50:30
kgha' NPK) and pigeonpea
(25:50:00 kgha' NPK)
through urea, SSP and MOP.
Two inter-culturing opera-
tions were done at 25 and 45
DAS with mini tractor in GJG
22 and manuallyin TG 37A.

In Spanish bunch variety,
plant height, dry matter and
number of branches per
plant at 75 DAS and harvest,
green area index at 75 DAS,
number of pegs at 75 DAS,
number of immature pods
per plant and their dry
weight per plant at 75 DAS
was recorded higher with 2:1
ratio. However, pod yield,
haulm yield, hundred kernel
weight, and shelling percent
(p=0.0013) was found higher
under 3:1 ratio of groundnut
+ pigeonpea relaycropping
system. Groundnut pod
equivalent yield (GPEY) was
also found higher with 3:1
ratio. In case of Virginia
bunch variety, plant height at
75 DAS and harvest, dry
matter per plant at harvest,
pegs per plant at 75 DAS,
number of mature pods were
found higher under 2:1 ratio.
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While, weight of mature pods
per plant, pod yield, haulm
yield, hundred kernel
weight, and shelling percent
remained higher with 3:1
ratio. Groundnut pod
equivalent yield (GPEY) was
found higher with 3:1 ratio
in both the varieties but
differences were not signi-
ficant.

In Spanish bunch variety,
plant height at 75 DAS and
harvest, dry matter per plant
at 75 DAS, green area index at
75 DAS, number ofimmature
pods and their dry weight at
75 DAS, number of mature
pods and their dry weight
(p=0.008), hundred kernel
weight, shelling percent, and
pod yield (p=0.008) was
found higher with S3.
However, haulm yield was
recorded higher with S2 with
differences being non-
significant. In case of Virginia
bunch variety, plant height at
75 DAS, and harvest,
branches at 75 DAS and
harvesting, dry matter per
plant at 75 DAS, green area
index at 75 DAS, pegs per
plant at 75 DAS, pod yield,
hundred kernel weight, and
shelling percent was found
higher with S1, while haulm
yield was found higher with
S2 with differences being
non-significant. GPEY was
found significantly higher
with S1 in both the varieties.

Pigeonpea grain yield was
recorded higher under 3:1
ratio relay sown in both
Spanish and Virginia bunch
varieties but differences were
not significant however,
stover yield was found higher
under 2:1 ratio. S1 being at
par with S2 was found to give
significantly higher pod yield
and stoveryield over S3.
Experiment 2. Identifying opti-
mum time of application of
paclobutrazol in kharif ground-
nut

A field experiment was
conducted during kharif
2018 to find out optimum
time of spray of paclobu-
trazol in kharif groundnut.
The treatments were: control
(water spray), paclobutrazol
100 ppm at 15 DAS, paclobu-
trazol 100 ppm at 20 DAS,
paclobutrazol 100 ppm at 25
DAS, paclobutrazol 100 ppm
at 30 DAS, paclobutrazol 100
ppm at 35 DAS, paclobu-
trazol 100 ppm at 40 DAS.
The experiment was
conducted in randomized
block design with three
replications. Groundnut
variety GJG 22 was sown on
20" June, 2018 at 45 x 10 cm
spacing and harvested on
15" October, 2018.

Spray of paclobutrazol was
found to significantly affect
plant height at 45, 75 DAS
and at harvest, branches at
harvest, shelling percentand
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Fig. 1: Groundnut at 75 DAS stage with control (left) and paclobutrazol @100ppm spray at 25 days after sowing.

100 kernel weight. Plant
height at 45 DAS was highest
with control and paclobu-
trazol spray at 40 DAS and
lowest was with paclobu-
trazol spray at 20 and 25 DAS.
At 75 DAS and harvest plant
height was highest with
control and paclobutrazol
spray at 15 DAS and 35 DAS
while lowest was with
paclobutrazol spray at 25, 30,
and 40 DAS. Branches per
plant were significantly
lowest with paclobutrazol
spray at 15 and 20 DAS.
Shelling percent and 100
kernel weight was significa-
ntly reduced when paclobu-
trazol was sprayed at 30, 35,
40 DAS as compared to
control and sprayat 15, 20, 25
DAS. Pod yield and haulm
yield was produced signifi-
cantly highest with paclobu-
trazol spray at 25 DAS and 30
DAS, respec-tively. While
lowest pod yield and haulm

yield was produced with
control.

Experiment 3. Evaluating
Conservation Agriculture in
groundnut+pigeonpea and
groundnut+cotton cropping
systems

A field experiment was
conducted for consecutive
fourth sseason during kharif
2018 to validate the impact of
Conservation Agriculture in
groundnut+pigeonpea and
groundnut+cotton cropping
systems in light black soils.
The treatments were: four
tillage practices viz. normal
tillage (NT), minimum tillage
(MT), zero tillage(ZT), and
rota-till (RT) in main plots;
two residue management
practices viz. no residue
(NR), and residue applica-
tion (RR) in sub-plot; and
two cropping systems viz.
groundnut+pigeonpea (GP)
and groundnut+cotton (GC)
relay/intercropping systems

in sub-sub-plots. The experi-
ment was laid out in split-
split plot design with three
replications. In plots having
residue application treatm-
ents, pigeonpea and cotton
residues were used. Ground-
nut and cotton was sown on
19" June, 2018 while pigeon-
pea was relay sown on 23
July, 2018. Groundnut was
sown with pigeonpea and
cotton in 3:1ratio. 100
percent of RDF was applied
to groundnut (25:50:30 kgha™
NPK), pigeonpea (25:50:00
kgha' NPK) and cotton
(240:50:150 kgha' NPK)
through urea, SSP and MOP.
Groundnut and pigeonpea
were harvested on 8" Oct-
ober and, 2018 and 18"
January, 2019 respectively
while in cotton last picking
was done on 21* December,
2018.

Groundnut pod and haulm
yield was found highest with
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Fig. 1: Groundnut+pigeonpea (left) and groundnut+cotton (right) cropping systems under minimum tillage.

normal tillage (NT), while
lowest pod yield and haulm
yield was produced with rota
tillage (RT) and zero tillage
(ZT), respectively with
differences being non-signi-
ficant. Pigeonpea grain yield
and stover yield was highest
under NT and lowest was
under RT with differences
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being non-significant. While
seed cotton yield and stalk
yield was higher under
minimum tillage (MT) and
lowest with RT. Groundnut
pod equivalent yield (GPEY)
was significantly higher with
NT, being at par with MT,
over both ZT and RT. Groun-
dnut pod and haulm yield

Fig. 1: Experimental field view

was higher when residues
were removed while pigeon-
pea grain and stover yield,
seed cotton yield and GPEY
was produced higher with
residue application but
differences were not signifi-
cant. Groundnut+ pigeonpea
cropping system was found
to give significantly higher
groundnut pod yield, haulm
yield and GPEY over ground-
nut+ cotton intercropping
system.

Experiment 4. Re-optimization
of nitrogen doses in kharif
groundnut

An experiment was con-
ducted in kharif-2018 in
randomized complete block
design (RCBD) having nine
treatments (T1-0Okg N/ha;
T2-15 kg N/ha; T3-20 kg
N/ha; T4-25 kg N/ha; T5-30
kg N/ha; T6- 35 kg N/ha; T7 -
40 kg N/ha; T8-45 kg N/ha;




T9-50 kg N/ha) and three
replications to know the
effect of different levels of
nitrogen doses on two
different groundnut varieties
viz. TG37A (Spanish bunch)
and GG22 (Virginia bunch)
(Fig.). Pod yield increased
with increasing level of N
doses and highest significant
yield was found at 35 kg N/ha
(2013 kg/ha)and 30 kg/ha
(2271 kg/ha) in GG 22 and
TG37A, respectively. Haulm
yield of GG-22 was not
significantly affected by
different treatments, while in
TG 37A haulm yield was
significantly high at 45 kg
N/ha.Total biomass produ-
ction was significantly high
at45 kg N/ha and 35 kg N/ha
in TG37A (5092 kg/ha) and
GG22 (4902 kg/ha) respec-
tively. Total N uptake (kg/ha)
inTG37 A (451 kg/ha) and GG
22(308 kg/ha) was found to
be significantly high at 50 kg
N/ha. Nodule count and
fresh nodule wt. per plant in
TG37A and GG 22 was found
to be significantly high at 30
kg N/ha and 50 kg N/ha,
respectively.

Project: 11 Management of soil
and irrigation water salinity
through agronomic practices in
groundnut

(Meena HN and Reddy KK)
Till date: 23/6/2018

Effect of different mulching on
groundnut yield under different

o
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salinity stress

The experiment was condu-
cted during summer 2018 to
ameliorate the effect of
salinity with application of
different mulches under
different salinity levels. The
treatment consisted of four
levels of salinity (0.5, 2, 4 and
6 dS m™) in main plot, three
levels of mulching [without
mulch (control), polythene
mulch and straw mulch] in
sub plot. The results revealed
that significantly higher pod
yield was recorded with the
application of 2 dS/m saline
irrigation water but signi-
ficant reduction was recor-
ded at 6 dS/m as compare to
other treatments. The 60%
higher pod yield was record-
edat2dS/mascomparedto6
dS/m saline irrigation water
buthaulmyield of groundnut
was significantly reduced at 2
dS/m and also in higher
salinity levels. Further,
significant differences were
also recorded between types
of mulching. Similar
incremental effect in pod
(38%) and haulm yield (14%)
was observed under both
type of mulching over
control. Although, interac-
tion effect of salinity x
mulchingrevealed that as the
level of saline irrigation water
increases pod and haulm
yield of groundnut signifi-
cantly increase under
polythene mulching and
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straw mulching as compare
to without mulching. In 6
dSm™ of irrigation water, pod
yield under polythene mulch
and straw mulch was 49% &
55% higher as compared to
control.

Project 12: Efficient utilization
of soil phosphorus in groundnut
production system

Reddy KK, Jat RAand Meena HN*
*Associated till 23" June 2018

Field experiment on application
of best PSB culture using diffe-
rent P doses for mobilizing
native soil phosphorus

The experiment was condu-
cted in Kharif-2018 at DGR
experimental farm (L-6)
using TG37 A variety and
using DAP as P Source (Plot
size 5*3.6 m, spacing 30*10
cm). A total of 6 PSB (phos-
phate solubilizing bacteria)
cultures (BHU-1, BM-1, BM,
ACC-10, S-16 and BM8) were
qualitatively (Pikovskaya
Agar) and quantitatively
(Pikovskaya Broth) estimated
in-vitro for P solubilization
(Fig. 1). BM8 culture was
found to have maximum P
solubilization (35.8 ppm)
and it was used in field trial.
The experiment consisted of
9 treatments (No P, 25% RDP,
50% RDP, 75% RDP, 100%
RDP, PSB+25%RDP, PSB+
50%RDP, PSB+75%RDP and
PSB alone) in randomized
block design with four
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Fig 1: Zone of P solubilization as shown by different PSB cultures on Pikovskaya Agar

replications (Fig. 2&3).
Application of PSB + 75%
RDP has significantly
improved groundnut dry pod
yield (2258 kg/ha) by 136%
compared to No P control
(955 kg/ha), which was at par
with 100% RDP (2185 kg/ha).
Total Biomass was found to
be significantly high in
PSB+75% RDP (4831 kg/ha),
which was at par with 100%
RDP (4833 kg/ha). Effect of
different treatments on
haulm yield and nodule dry
weight were found to be non-
significant.

Application of PSB+75% RDP

has also significantly impro-
ved pod yield by 12.3 %
compared to 75% RDP only.
PSB+75% RDP also signi

-

Fig 2: Experimental field view

ficantly improved various
growth parameters like
nodule count, shoot length,
rootlength, shoot dry weight,
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root dry weight, total ment (0.46%) and PSB+75% tases, alkaline phosphatases
biomass, shelling %, harvest RDP treatment (0.55%). Total and also by reducing the
index, hundred kernel P uptake (kg/ha) was signi- rhizosphere soil pH. Soil
weight, hundred pod weight ficantly high in PSB + 25% available P at harvest imp-
and total plant P uptake %. It RDBP, which is 2.18-fold more roved in treatments with PSB.
also improved various yield than No-P treatment. This Application of PSB+75% RDP
parameters like Hundred clearly demonstrates that the has significantly improved
kernel weight, shelling &, PSB improves P-uptake by native available P (11.9 kg
harvest index. PSB alone plant when DAP or soluble P/ha) compared to no P
treatment has significantly forms of phosphorus is control (10.6kgP/ha).
increased pod yield by 16% applied in low amounts. This

when compared to No P suggests that PSB has

control. Plant P uptake (%) effectively helped in solubi-

was significantly high in lization and mobilization of

PSB+25% RDP treatment native unavailable phos-

(0.78%) compared to No P phorus to available forms by

(0.40%), 100% RDP treat producing acid phospha

Fig 3: Experimental Field view
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Biochemistry, Microbiology and physiology of groundnut in
relation to plant health and nutrition, photosynthetic efficiency,
nutritional quality, hiotic and abiotic stress tolerance

Iron and zinc bio-fortification in
groundnut

Sushmita, Singh AL, Bishi SK*
and Gangadhara K

* Associated till June 2018

Zinc biofortification through Zn
solubilizing microbes

Four Zn-solubilizing micro-
bes (FP 82, FP 93, BHU-1 and
BM-6) when compared with
zinc sulphate (2 kg Zn /ha) in
field experiment using 10
groundnut cultivars all these
increased growth and pod
yield of groundnut and also
Fe and Zn content in the
seeds. Among the Zn-
solubilizers, FP 82 and FP 93
showed better response to
yield and were similar to that
of zinc sulphate, however all
these increased the Feand Zn
contents in seed and haulm
of groundnut.

Screening groundnut cultivars
Jfor high Zn and low phytic acid-
contentsinseed

A study on Fe and Zn bioforti-
fication was undertaken in
100 groundnut cultivars by

treating these with various
combinations (T,—control,
T,-Three foliar spray of 0.5%
FeSO, , Samriddhi + Fantac,
T,- Soil application of 50%
Zn as Monzin (1kg ha” Zn) +
Three foliar spray of 0.2%
7ZnSO0O, , Samriddhi + Fantac)
during rainy season where
application of Zn increased
podyield and other parameters
by controlling the over growth.
The seed samples of these
produce are to be analyzed
forFe and Zinc enrichments.

Seeds of groundnut cultivars,
from the previous year
experiments, when analyzed
for Zn along with many other
nutrients a wide range in the
Zn and Fe concentration
were observed and a few
cultivars with high Zn in seed
were identified (GG7, CO2
and Tirupati 3). The soil and
foliar application of zinc
sulphate in field caused Zn
enrichment in seed both
under rainfed and protected
conditions.

The morphological and pod

characters for high Fe and Zn
cultivars and phytic acid
contents in seeds of high Zn
containing cultivars are in
progress. Seeds of 12 ground-
nut cultivars were underta-
ken for phytic acid analy-
sis through Megazyme kit
(K-PHYT) where phytic acid
contents ranged from 0.98 to
2.65 g 100 g". Interestingly,
the cultivars having high
phytic acid showed lower Zn
contentin their seed.

Genetics of Zn and Fe in ground-

During kharif 2018, single
cross was made for studying
genetics of Zn and Fe in
groundnut involving two
parents, SG 99 and ICGV
06099. A total of 153 pods
were harvested from cross
between SG 99 and ICGV
06099 with success rate of
24.5%.

Zinc biofortification in ground-
nut using various sourcesof Zn

The nutrient analysis of seed
of a number of groundnut




cultivars, previously grown
under influence of zinc
sulphate and Zn-EDTA
application (soil and foliar),
indicated that both of these
increased the Zn content in
the groundnut seed from 45-
50 ppm under control to 52-
64 ppm with zinc sulphate
and 50-60 ppm with Zn-
EDTA. There was a wide
variation among the culti-
vars. Thus application of Zn
fertilizer is must to increase
Zn of groundnutseed.

Zinc and Fe biofortification
through various Zn-sources

Five commercial Zn sources
ie Techno Zn (15 % Zn),
Monzin (33 % Zn), Tag nano
zinc granules, Tag nano zinc
liquid (6% chelated Zn) and
Zn-Param 35 (33% Zn) were
tested in a field experiment
using 10 groundnut cultivars
during rainy season where all
these increased yield with
varied responses. The seed
samples of these are being
analyzed for the enrichment
of Zn as a result of applica-
tion of different sources.

Zn and Fe biofortification in
various seed-size groundnut
and influence of B,Zn and Ca

The influence of B, Zn and Ca
and hormone was studied on
the mineral nutrition and Fe
and Zn biofortification in
various seed size groundnut
in field taking 50 genotypes
varying in their pod structure
and sizes and grown at
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various combination with
fertilizers (T,-control, T,-
Mixture of B (1 kg ha") Ca
(100 kg ha') and Zn (4 kg Zn
as ZnS0,), T,-T, + Foliar Spray
of hormone Mepiquate
chloride (Chamatkar @ 2.5
ml/L) and GA (Progib @ 0.20
mg/L) where alarge variation
in the response depending
upon the seed size was
observed. The organic
fertilizer and Zn through
Monzin was beneficial and
enhanced yield.Seeds of
these produce are being
analysed for Fe and Zn
contents.

The seeds of the produce
analysed for Fe and Zn
contents from the previous
years experiments reveals
that the seed Zn content was
high in small seeded
genotypes (28-60 mg kg™
mean 42 mg kg'') and
application of P decreased
Zn in leaf, seed and shell
irrespective of seed size, but
Ca application increased the
Zn contentin all these tissues
with more pronounced
effects in large-size seeds.
The large-size seeds require
more nutrients for attaining
full seed growth and high Zn
in their seed. Calcium, which
is essential for seed filling,
increased uptake of Zn from
the soil to the seeds and
hence is crucial for Zn-
biofortification. The cultivars
with high Zn in their seed
were also responsive to Ca

fertilizers. The study reveals
that cultivation of high Zn-
density peanut with Ca
fertilizer has the potential to
improve the Znin seed.

Screening groundnut genotypes
foriron-deficiency chlorosis

The screening for lime-
induced iron-chlorosis
(LIIC) and identification of
tolerant genotypes is the
regular feature of this centre
in the ear-marked screening
blocks wherell4 advanced
breeding lines (110 of Plant
breeding and 4 from Cytoge-
netics sections) were screen-
ed for their reaction to LIIC,
categorized under various
classes of their tolerance and
finally from these 15 were
identified as tolerant to iron
chlorosis during kharif
season. Also 100 cultivars
grown for Zn- biofortifi-
cation were screened for
LIIC,and 16 tolerant and5
sensitive were identified.

Physiological studies in groun-
dnut under water-deficit and
salinity stresses

Singh AL, Sushmita and Bishi SK*
* Associated till June 2018

Physiological efficiencies among
Indian groundnut cultivars

The 100 groundnut cultivars
during Kharif season and 40
groundnut cultivars during
Summer season were studied
for, photosynthesis (Py),
transpiration (E), stomatal
conductance (g,), chloroph-
yll fluorescence, SCMR and
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yields under various treat-
ments where large variability
was observed. The study
identified several cultivars as
high and lowin P, E and g,
and their positive correla-
tion with various parameters
and finally pod yield.

Elasticity of tolerance to
various drought situations

The screening for drought
and identification of tolerant
genotypes for various situ-
ations is the regular feature of
this centre for the last one
decade. During kharifseason
40 recent groundnut culti-
vars were grown under
protected (P), rainfed (RF),
RF+ hydrogel as well as
exposed to mid season (MSD,
50-70 DAS) and late season
drought (LSD,70-90 DAS)
under ROS and their
elasticity of drought tolera-
nce were studied. Though
during 2018 there was about
800 mm rainfall this was
very unusual season with
about 650 mm rainfall during
July, 90 mm during August
and only 52 mm during Sept
and rest of the time crop
faced drought. There was
excess moisture during July,
proper moisture during
August, but from 15" Sept
onwards the crop faced
drought. The rainfed crop
faced about more than 40
days of mid to end season
droughts where pod and
haulm yields were affected.
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The yield data revealed that
there was severe reduction in
pod yield due to drought.
However several cultivars
performed well with lesser
reduction in yield accor-
dingly identified suitable for
rainfed, MSD and LSD.
Among the 40 a few cultivars
performed well under both
MSD and LSD and also a few
cultivars showed most
elasticity and performed well
under all the 5 situations.

Pod zone moisture contents

influences yield, yield attributes
and aflatoxin

In a microplot study 24
groundnut cultivars, grown

under normal conditions
were exposed to various
moisture content (on dry wt
basis), from 50 DAE in their

pod zone (>19.6, 17.2-19.6,
15.0-17.1, 12.4-14.8, and <
12.4% moisture content)
through drip. The data
reveals that various groun-
dnut cultivars, based on their
phenophases, behaved
differently to exposure of
moisture contents in their
pod zone and the moisture
content below 15 % was very
critical, below which drastic
reduction in yield was
observed. Among these
seven cultivars were very
sensitive showing severe
yield reduction. However, 6
cultivars were most tolerant
showing appreciable yield

iy [ L L, JE—

even at <15.0 % moisture
content. Exposure of drought
caused a few days early
maturity in the cultivars with




determinate nature with
more immature pods in the
highly stressed crop. There
was aflatoxin developmentin
the seed of the groundnut
when grown below 12.4 % soil
moisture pod zone.

Water requirement of ground-
nut cultivars for their cultivation
under drought

The 40 groundnut cultivars
grown in micro-plot at only
400, 500 and 600 mm of total
water distributed as per
requirement of crop growth
stages during cropping
season behaved differently
depending on their water
requirement (WR) during
summer season. It was
observed that at 500 mm 18
cultivars, at 400 mm 16
cultivars and only 13 cultiva-
rs at 600 mm showed >2500
kg/ha pod yield and hence
ideal for growing crops.
Interestingly four cultivars
showed maximum elasticity
by performing well under all
the three situations hence
should be preferred for assu-
red cultivation. There was
clear cut demarcation in the
Chlorophyll fluorescence
and LAI (Leaf area index)
recorded in these three
different levels of irrigation
treatments. In general the
Chlorophyll fluorescence
was high in the cultivars
having higher photo-synthe-
tic rate and stomatal condu-
ctance while the water
sensitive cultivars showed
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low chlorophyll fluores-
cence. The cultivars with
dense canopy showed 6-7
LAI, while it was 3-5 in other
cultivars.

Amelioration of drought thro-
ugh integrated approaches
under rainfed

The drought management
approaches (application of
SOP (60 kg K/ha, Hydrogel at
2.5 kg ha', and spray of
succinic acid (150 ppm) and
Abscisic acid (50 uM)) were
evaluated by growing 10
groundnut cultivars under
rainfed conditions in a field
and compared with the one
grown under protected
conditions to minimise the
yield losses. The crop faced
droughts from 10" Sept
onward causing sufficient
reduction in pod yield under
rainfed.The study reveals
only a mild effect of these
ameliorant on increasing
pod yield and none of these
treatment could increased
podyield in groundnut under
rainfed conditions. However
effect of these treatments
varied with cultivars and SOP
increase pod yield of Kadiri 9
and Hydrogel increased pod
yield of GJG 13 and GPBD 4
underrainfed.

Influence of growth regulators
on seed size

The commercial growth
regulators Lihocine (Chlor-
mequate chloride), Planofix
(Alpha Nepthyl Acetic acid),

Chamatkar (Mepiquate
chloride), Progibb (GA) and
Herbo-zymes applied as
foliar spray (thrice at 40, 60
and 75 DAS) arrested growth
and incr-eased pod yields,
seed size and germination of
two groundnut GG 7 and TG
37 cultivars and hence recom-
mended.

Studied on soil salinity tolerance
mechanism

In a salt treated screening
block, 57 groundnut cultivars
were grown at two (2 dS m”
and 4 dS m") salinity levels
and based on germination,
plant survival, and yield
attributes five cultivars
showing comparatively high
tolerance with reasonable
pod yield at 4 dS m" were
recommended for their
cultivation. The higher
salinity decreased most of
the physiological parameters
(photosynthesis, transpira-
tion and stomatal condu-
ctance) resulting in lowyield.

Physiological studies in groun-
dnut under water-deficit and
salinity stresses

The effect of water deficit and
salinity stress was studied in
various groundnut cultivars
by recording Chlorophyll
fluorescence, RWC, SLA,
membrane stability index
and lipid peroxidation. In
general, Chlorophyll Fluo-
rescence, RWC and SLA of
leaves declined during water
deficit as well as salinity
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stress. The water stressed
plants showed lower mem-
brane stability index (65-76)
indicating leaky membrane
which ultimately increased
lipid peroxidation (MDA
content ofthe mem-brane).

Impact of heat stress on grou-
ndnut metabolism and quality

Bishi SK, Mahatma MK, Singh
AL and Sushmita

Forty groundnut cultivars (19
spanish and 21 virginia) were
undertaken for a field expe-
riment wherein stagge-red
date of sowing was done with
20 days interval between
each date of sowing (D1: 21"
Jan; D2: 10" Feb; D3: 2™
March). This was done to
expose the cultivars to
different temperature con-
ditions at their flowering
time and characterize them
for thermo-tolerance. The
second date of sowing coin-
cides with the normal date of
sowing for groundnut crop.

Salient Findings:

1.

The Physiological observ-
ations for different tempera-
ture regimes varied consid-
erably with a marked reduct-
ion in photosynthetic rate,
relative water content, mem-
brane stability index (MSI)
and chlorophyll fluorescence
values. The treatment D3 was
found to have more severe
impact on all these parame-
ters with membrane stability
values showing 40-52% and
chlorophyll fluorescence
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2.

(quantum efficiency, Fv/Fm)
values 0.57-0.65. Among the
cultivars, ICGS 44 was found
to be relatively tolerant and
was recorded to have higher
values for chlorophyll fluore-
scence (Fv/Fm: 0.65) and
MSI (52%)whereas susce-
ptible cultivars like DRG 1
showed minimum values for
MSI (41%) and chlorophyll
fluorescence (0.56). These
physiological aspects can
therefore be crucial to impart
thermo-tolerance attributes
to the cultivars. The crop
phenology was found to be
shortened for all the cultivars
displayed shortened with
earliness in flowering as well
as reduction in number of
days to attain physiological
maturity under late sown
condition (D3).

Heat shock transcription
factors (HSFs) play a crucial
role in plants response to
several abiotic stresses espe-
cially heat stress (HS) by
regulating the expression of
stress-responsive genes,
such as heat shock proteins
(HSPs). The role of plant
HSFs in heat stress (HS), has
been recently brought to
light. In a recent study, Wang
et al (2017) identified 16 and
17 HSF genes from Arachis-
duranensis and A. ipaensis,
respectively and studied
their temporal and spatial
expression under HS (42°C).
From the study, it was
observed that AhHSF4, 5, 6,

10, 11, and 13 could response
rapidly to high temperature,
and up-regulated after 1 h
treatment. In the present
study, we carried out the
expression analysis of few of
the above HSFs and HSPs
(AhRHSP70 and AhHSP90)
using two genotypes (identif-
ied in our earlier experime-
nts), ICGS 44 (tolerant) and
DRG 1 (susceptible). The
seeds were grown in contro-
lled condi-tions in P-II glass
house with mean day-night
temperature 35/25 "C and
mean relative humidity
40/60 %. The 7 days old
plants were exposed to HSi.e.
42 °C in a seed germi-nator
with light and humidity
control. The leaf tissues were
collected after different time
intervals (0, 30 and 60 min)
for RNA isolation to study the
kinetics of AhHSF13, AhHSP
70 and AhHSP90 gene. Sam-
ple harvested from unstre-
ssed plant was used as
control (C). Further, to study
the recovery after HS, tissues
were collected from plants
exposed to 1 hr HS and kept
at25°C overnight.

The gene expression analysis
showed that AhHSF13 indu-
ced within 1 min after HS
treatment. To check the expr-
ession status of AhRHSFI13,
AhHSP70 and AhHSP90,it
was revealed that all these
genes showed similar expre-
ssion pattern only differing
in their magnitude. The
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Gene expression pattern of
AhHSF13,AhHSP70 and AhHSP90
in contrasting groundnut
genotypes in response to heat
stress.

The time-course induction patt-
ern of A. AhHSF13,B. AhHSP70
and C. AhHSP90by exposing
seven days old seedlings to 42°C
in the groundnut genotypes DRG
1 (susceptible)and ICGS 44
(tolerant) using qRT PCR.
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tolerant genotype, ICGS44
mainta-ined a higher
induction of all these genes at
any point of time than that of
the susceptible genotype,
DRGI1. The gene expression
pattern in the HS recovered
plants also showed similar
pattern of expression as that
of control plants suggesting
their roles only on exposure
to HS.

In future, further characte-
rization of AhHSFI13 and
detailed expression analysis
of HSPs and other down-
stream genes need to be
carried out to confirm its role
in HS tolerance in groun-
dnut.

Evaluation of nutritional and
bioactive compounds of grou-
ndnut

Mahatma MK, Bishi SK*,
Rathnakumar AL, Singh AL
* Associated till 23" June 2018

Experiment-1: Estimation of
phenolics and mineral content
in groundnut cultivars

Total 16 phenolics viz., caffe-
icacid, catechol, chlorogenic
acid, cinnamic acid, coum-
aric acid, ferulic acid, gallic
acid, syringic acid, salicylic
acid, vanillic acid, catechin,
epicatechin, epigalloca-
techin, kaempferol, resvera-
trol and quercetin were
identified in groundnut
kernel using LC-MS/MS.
These phenolics were
identified based on retention
time and mass value of

standard phenolics. Cinna-
mic acid, syringic acid,
catechol, kaempferol and
catachin are predominant
phenolics in groundnut
kernels. Highest cinnamic
acid was observed in ICGV-
91114 (24.91 pg'g) followed
by Kadiri 6 (21.33 pg'g) and
TAG 24 (20.24 ng'g) while
minimum in GG5 (1.45ug’'g).
Less genotypic variation was
observed for kaempferol,
catechol, salicylic acid and
quercetin. Resveratrol is a
naturally occurring stilbene
that is present in red wine
grapes varieties (19 to 508 pg-
'gskin); red wine (0.6-8.0-1 ug’
'mL) blueberries (32 ng™'g) is
also found in groundnut at
different levels. AK159 had
lowest resveratrol content
(0.47 pg'g) while highest in
GG7 (7.13 ng'g) followed by
TAG 24 (4.54 ug'g) and GG20
(2.93 pg'g). Resveratrol
content was observed more
than 2 pg'g in GG5, TAG39,
Kadiri 6 and GG18. Mineral
content in kernels of 31
groundnut cultivars were
analysed. Iron content was
observed in the range of 3.6-
8.9 g" 100g in Kadiri 9 and TG
51.TG 51, Kadiri 7 and GJG 22
have more than 8.0 g" 100g Fe
content. Average Zn content
in groundnuts cultivars was
3.1 g" 100g with a range from
24-47 g/100g. Highest Zn
content was observed in JL
776 (4.7 g' 100g) followed by
GG7 (4.3 g/100g) and TG26

(4.0 g' 100g). Wide variation
for Ca content was observed
in groundnut cultivars,
which ranged from 12.8
g/100g (TKG 19A) to 63.3 g’
100g (GJG 22). Groundnutis a
good source of K which ran-
ged from422 g'100g (BAU13)
to 602g"'100g (Kadiri?).

Experiment-2: Effect of roasting
on nutritional quality traits of
groundnut genotypes

Groundnut kernels of 31
cultivars were roasted in
oven at 140° C. Nutritional
quality traits of roasted
kernels was analysed.
Though, moisture content
was decreased in all the
analysed cultivars from 0.8%
(GJG22)to4.5% (BAU 13). Oil
content was increased in 17
cultivars while decreased in
14 cultivars after roasting. An
inverse relationship was
observed for protein content,
which was decreased in 17
cultivars where oil content
was increased and decreased
in 14 cultivars where oil
content was decreased. Total
phenol content was decrea-
sed in all genotypes after
roasting from 13.7% (GJG18)
to 50.9% (TLG45) with an
average decrease of 35.3%.
Free amino acid content of
groundnut kernel increased
in all cultivars after roasting
in the range of 10 (TG26) to
155% (AK159) compared to
their raw kernels. Results of
sugar profiles revealed that
total sugar content was
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Table: MRM of mixture of 15 polyphenol standards in ESI positive mode

*MRM of Resveratrol in ESI negative mode
Multiple reaction monitoring (MRM)

Name of the std MRM transition MRM retention time (min)
Gallic acid 168.91 124.82 1.180
Epigallocatechin 305.06 124.82 1.990
Catechin 289.07 108.84 2.080
Catechol 108.89 107.80 2.110
Chlorogenic acid 353.12 190.11 2.300
Caffeic acid 178.95 134.83 2.665
Vanillic acid 166.95 107.81 2.705
Epicatechin 289.08 122.82 2.730
Syringic acid 197.00 122.80 2.885
Coumaric acid 162.94 118.84 3.440
Ferulic acid 192.97 133.85 3.710
Salicylic acid 137.92 93.82 4.470
Quercetin 301.03 150.81 5.710
Cinnamic acid 146.93 76.79 5.800
Kaempfero 1285.03 92.81 6.295
Resveratrol* 229.18 106.89 4.470

increased after roasting in
most of cultivars it was
increased except Girnar 2
and GG 20 in which it was
decreased 4.8% and 14.11.
Sucrose content was also
increased after roasting
except Girnar 2 and GG 20.
While, raffinose a flatus sugar
was decreased in 18 cultivars.
Fatty acids also altered after
roasting of groundnut
kernels. Palmitic acid increa-
sed from 0.20 to 2.3% with an

average of 0.44% in all
cultivars. While oleic and
linoleic acid decreased in
about 20 cultivars. Phenolic
acid profiles of twenty
cultivars was carried out
using LC-MS/MS. Results
showed that gallic acid,
ferulic acid, chlorogenic
acid, catechin, epicatechin
and resveratrol content were
increased in JL501, BAU13
and OG52-1. Coumaric acid
was increased only in Girnar

2 and JL501. Cultivars which
possess low content of resve-
ratrol in raw kernels, it was
increased after roasting
while cultivars possess
higher content, it was
decreased after roasting.
Resveratrol content was
found higher in raw kernels
of GG7 (7.51ug'g), TAG 24 (4.6
pg'g), GG20 (2.9 ug'g), GG5
(2.6 pug'g), TG 39 (2.4 ug'y.
While, after roasting resvera-
trol content was found
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higher in GJG18 (4.3 ng'g), JL
501, BAU13 (2.5 ug'g), Girnar
3 and GG20 (2.3 pg'g).
Antioxidant activity was
decreased in all most all
cultivars after roasting,
Mineral contents were also
altered after roasting, but a
distinct trend was not
observed. Overall, these
results showed that roasting
alters the quality traits of
groundnut kernels but
increase or decrease after
roasting is cultivar depen-
dent.

SERVICES:

Oil, protein and moisture
content of 4600 groundnut
samples from different
section of DGR and AICRP-G
centers were measured by
NIR spectroscopy.
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groundnut, were deve-
loped in different combi-
nations. The formulations
were inoculated with the
concentrated culture sus-
pension of1.5X 10" cfu/ml
and population built- up
and shelf-life was moni-
tored at Oh, 3d, 5d, 15d,
30d, 45d, 60d, 90d, 120d,
150d, 180d, 210d, 240d,
270d, 300d, 330d and 360
days after inoculation in
eight different combinati-
ons. The population of
DAPG4 in the eight different
liquid formulations stored
in room temperature was

monitored upto 1 year. The
bacterial popu-lation
dropped at 15 days after
inoculation, and after 6
months the population
declined sharply. After 9
months of inoculation and
storage at room tempe-
rature, the culture was
viable in formulation 4 and
8 only. The population
countin formulation 4 and
8was1.76x10°and 4.2x 10°
cfu, respectively after
storage in room tempe-
rature for 1 year. Thus,
these two liquid formu-
lations of DAPG 4 can be

Table 1. Evaluation of competitive strains of
groundnut rhizobia for enhancing BNF and yield of

groundnut (cv TG37A) during Summer 2018

Studies on microorganisms in [reatment ] PY (kg/ha) NN/p
relation to plant health and £ . -_—
nutrition in groundnut Lontro 2065 17.1
Dey R, Pal KK and TAL1000 1952 20.5
Thirumalaisamy PP Rhi23 2073 19.8
A. Development of liquid [ Rhi24 2396 31.2
formulz}tlon of DAPG- [Rpizs 2340 28.0
producing fluorescent T e S
pseudomonads : :
Formulations of DAPG- Rhi19 2226 254
producing Pseudomonas | Rhi35 2423 29.1
putida DAPG4, which has Rhi26 2114 9f'4q
been recommended for >
enhancing growth, yield Rhfw L e
and nutrient uptake in [ Rhil7 2224 21.3
groundnut due to develo- | Rhil18 2084 24.4
pment of suppressive soils Rhi20 2343 308
for management of stem
and collar rot diseases of | €D (0.05) 225 6.3




used for preparing, storage
and application of DAPG 4
bioinoculant.

. Evaluation of competitive
strains of groundnut rhi-
zobia for enhancing BNF
andyield in groundnut

Eleven efficient and com-
petitive strains of groun-
dnut rhizobia, including a
standard culture TAL1000,
were evaluated in a field
trial with cultivar TG37A
during the summer season,
to assess the effects of their
inoculation on the growth
and yield of groundnut.
Seed inocula-tion with 5 of
the isolates resulted in
significant enhancement
of yield (13 - 20%). These
isolates also resulted in
increase in haulm yield,
shelling out-turn and
nodulation (Table 1).

. Studying the diversity of
groundnut rhizobia in the
Saurashtra region of Gujarat

DGR ANNUAL REPORT 2018 - 19

A total of 61 rhizobial isolates
were obtained from nodule
samples collected from
different groundnut germp-
lasm and cultivars. The
isolates will be characterized
and identified by 16S rRNA
sequencing before further
evaluation.

. Characterisation of epiphy-

tic bacteria and their selec-
tion

Phyllosphere or epiphytic
bacteria can be used as
potential biological control
agents for air-borne fungal
pathogens. Forty-eight
morphologically different
isolates of epiphytic bacteria
were selected for studying
their antifungal activities
against two major foliar
pathogens of groundnut, i.e
Alternariaand LLS pathogen.
Though 19 cultures showed
antifungal activities against
Alternaria (3-18 mm inhibi-
tion zone after 96 h of incu-
bation), six isolates were
promising in showing high
degree of antifungal activity

against Alternaria (>10 mm
inhibition zone). Nine
epiphytes showed antifungal
activities against LLS
pathogen, the inhibition
zones ranging from 6 to 12
mm.

. Characterization of Zn, K,

and Mn solubilising micr-
oorganisms and quantita-
tive estimations Zn solubili-
sation:

The PGPR cultures BHU-1,
FP82, BM6, FP93 and Baci-
llus megaterium have been
identified as efficient Zn
solubilizers. The quan-
titative estimation of Zn
solubilised by these cultures
was carried out under in vitro
conditions, using three
insoluble sources of Zn, i.e.,
zinc oxide, zinc phosphate,
and zinc carbonate. All the 5
cultures were able to solubi-
lise insoluble zinc compo-
unds as evident from the
amount of soluble zinc
available in the broth and
drop in pH. Among the three
insoluble sources of zinc,

Table 2. Solubilization of different forms of zinc by different isolates of PGPR

Isolate 3(PO4L

FPBZ 2.26(1:0.14) 6.33(x0.07) | 7.92(x0.70) 4.87(i0.12) 1.10(£0.12) [ 5.54(x0.09)
BHU1 1.96(+£0.37) | 5.92(+£0.03) 7.40(+0.91) | 6.69(+0.01) 1.09(£0.06) | 4.75 (£0.13)
BM6 1.81(x0.26) || 6.58(+0.09) 6.96(£0.98) || 6.46(x0.12) 1.78(+0.32) | 4.66 (£0.13)
FP93 1.96(+0.06) | 6.60(+0.05) || 8.22(+0.96) | 5.01(+0.20) || 2.30(+0.34) | 6.63 (+0.01)
B. megaterium ND ND 7.05(x0.69) [ 4.94(x0.27) | 0.28(£0.08) | 6.55(x0.01)

ND= not detected; data in the parenthesis represent standard deviation from mean
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Table 3. In vitro solubilization of potassium aluminosilicate by
different PGPR and DAPG-producing fluorescent pseudomonads
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_ _Kepm) | pH |
Control 2.40 (x0.20) 7.49 (x0.04)
DAPG1 21.20 (x0.61) 6.39(x0.02)
DAPG2 24.10 (x1.04) 6.10(0.22)
DAPG3 21.93 (+1.86) 6.16(x+0.33)
DAPG4 19.13 (¥140 6.48(x0.18)
DAPG5 21.93 (x1.32) 6.34(x0.32)
DAPG6 23.57 (x1.91) 6.31(x0.09)
DAPG7 23.83 (x1.29) 6.11(x0.13)
FP 46 28.30 (x0.70) 6.27(x0.13)
FP 82 26.43 (x1.16) 6.21(x0.26)
FP 86 26.37 (x0.78) 6.39(x0.19)
FP 93 14.30 (¥1.90) 5.44(x0.18)
FP 121 14.50 (¢¥1.39) 4.96(+0.16)
FP 133 12.63 (¥1.07) 5.18(x0.26)
BHU 1 12.57 (x0.72) 5.00(x0.21)
S 16 16.10 (x0.79) 5.39(x0.21)
BM 6 17.70 (x0.53) 4.83(+0.10)
NC 92 14.07 (¥2.08) 5.39(x0.34)
ACC3 19.63 (x0.91) 5.16(x0.08)
C185 8.60 (x0.60 5.27(x0.09)
B mega 12.70 (x1.11) 5.44(x0.07)
ACC10 9.23 (¥1.08 4.98(x0.06)
SEN 15 17.73 (¥1.93) 6.38(+0.09)
J22 18.30 (2.00) 5.51(x0.31)
SEN 29 14.07 (¥1.50) 5.60(x0.05)
J20 6.00 (+0.26) 6.75(x0.08)

Data in the parenthesis represent standard deviation from mean

Ksolubilization:

Twenty-five PGPR cultures
showed clear zones of K
solubilization in petridishes,
using potassium alumino-
silicate as insoluble source of
K. These K-solubilizing
bacterial cultures were tested
under in vitro conditions for
quantification of K-solubi-
lization using potassium
aluminosilicate as insoluble
source of potassium. All the
isolates solubilised K (6-28
ppm) with decrease in pH
(4.8-6.75). All the DAPG-pro-
ducing fluorescent pseudo*-
monads were efficient K-
solubilizers. The profile of
organic acids secreted by K-
solubilizing bacteria during
K-solubi-lization in vitro was
studied by HPLC. The orga-
nic acids like oxalic, malic,
malonic, citric, succinic and
propionic could be detected
in the culture filtrate, oxalic
and succinic being the major
organicacids.

Mn solubilisation:
Around 30 tentative Mn

solubilising isolates have
been obtained and the

zinc phosphate was solubili-
sed the maximum (Table 2).
The cultures FP82 and FP93
were more efficient Zn solu-
bilizers.

The solubilisation of insolu-
ble zinc into soluble forms
was due to the production of
organic acids. The profile of
organic acids secreted by
different organisms during

solubilisation of different
forms of zinc was studied by
HPLC. Different organic
acids like malic, citric, suc-
cinic, propionic, oxalic,
malonic acid, etc. were
secreted by the zinc solubi-
lising microorganisms. Malic
acid was found to be a major
organic acid secreted during
the process.

gqualitative method for
solubilisation studies are
underway.




Application of microorganisms
for management of biotic and
abiotic stresses in groundnut

Pal KK, Dey R, Meena HN*,
Mahatma MK, Harish G,
Ajay BC, Narayanan G and
Reddy KK**

*Upto June 2018 ; ** from January
2019

A. Evaluation of role of differe-
ntendophytes for alleviation
of drought stress and saving
of irrigation water and
mechanisms of alleviation
(Summer 2018)

To ascertain whether substa-
ntial irrigation water can be
saved by application of
endophytic bacteria in
summer groundnut, it was
found that application of
endophytes and 5 irrigations
can provide as much pod
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yield (average 2604 kg/ha)
that can be obtained with 10
supplementary irrigations
after emergence (2494 kg/ha)
without endophytes. Inocul-
ation of endophytes impro-
ved the pod and haulm yield
of groundnut at all level of
irrigations (Table 1). Maximum
benefit was provided by
Bacillus firmus ]22, followed
by Acinetobacter junii]20.

Thus, it would be feasible to
reduce quantity (30-50%)
and frequency of irrigations
(4-5 irrigations) substantially
for raising summer ground-
nut with endophytes and
there is possibility of horizo-
ntal spread in areas with the
application of endophytes
with the available quantity of
irrigation water.

A separate experiment was
also conducted to ascertain
the role of endophytes in
alleviation of drought stress
with two supplementary
irrigations after emergence
(50 DAE and 75 DAE) with
cultivar TG37A. It was found
that there was improvement
in yield of groundnut by 16-
26% due to inoculation of
endophytes (Table 2). Maxi-
mum benefit was accrued
due to inoculation of Bacillus
firmus]22.

The modulation of C3-CAM
transition was also studied
and it was found that there
was enhanced level of produ-
ction of key enzymes of
carboxylation and de-carbo-
xylation modules of C3-CAM
pathways due to inoculation

Table 1.Interactive effects of irrigation and endophytes on pod yield (kg/ha)

of groundnut (Summer 2018; TG37A)

No of supplementary irrigations

—“

Control 1602 2173 2321 2494 2147
REN47 1739 2296 2604 2586 2306
SEN29 1957 2305 2549 2535 2337
J20 1738 2270 2664 2497 2292
R51 1782 2390 2663 2660 2374
J22 1777 2273 2543 2591 2296
Mean 1766 2285 2567 2561 2292
LSD (0.05)
Treatment 90
Irrigation 63
Treatment X Irrigation 153
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Table 2. Application of endophytes for alleviation of drought stress in
groundnut (cv TG37A), Summer 2018 (2 irrigations after emergence)

PY (kg/ha) | HY kgiha

Control 1668 3203

J20 1997 3433 19.7
J22 2103 3877 26.1
R47 1908 3743 14.4
R51 1941 3787 16.4
SEN29 1958 3707 17.4
CD (0.05) 213 396 -

of endophytes in groundnut

tion in yield losses by

during the period of drought
stress in different treatments.

. Evaluation of endophytes

for alleviation of salinity
stress in groundnut and
mechanisms of alleviation

Five endophytes (Bacillus
firmus J22, Bacillus subtilis
REN51, Pseudomonas pseudo-
alcaligenes SEN29, Acineto-
bacter junii J20 and Pseudo-
xanthomonas mexicana
REN47) were evaluated
during summer 2018 with
cultivar TG37A for alleviation
of salinity stress, if any and
with salinity level of around
4.8 at harvest. Results
indicated that there was
drastic reduction in yield of
groundnut with the applica-
tion of saline water, and at
around 4.87 EC of soil salinity
at harvest. However, applica-
tion of endophytes like
Bacillus firmus J22, Pseudo-
xanthomonas mexicana
REN47 and Bacillus subtilis
REN 51 prevented the reduc

improving the yield by 10%,
14%, and 11%, respectively
(1566 kg/ha in control and
1724-1793 kg/ha with these
endophytes) at soil EC of
around 4.87 at harvest (Table
3). Attempt was made to
understand whether there
was modula-tion in the C3-
CAM transition in salinity
stress alleviation by these
endophytes also, besides
enhanced produc-tion of
ROS scavenging enzymes for
detoxification of reactive
oxygen species. To do so, it
was required first to under-
stand whether C3-CAM
transition occurs in culti-
vated groundnut under
salinity stress.

However, as C3-CAM transi-
tion in salinity stress in
cultivated agricultural crop
has not been reported yet, a
separate experiment was
undertaken with TG37A and
two of its C3-CAM transited
and drought tolerant variants

with soil salinity level of
around 4.87 at harvest to
understand the pheno-
menon further. Salinity was
developed by application of
NaCl:Na,S0,:MgS0,:CaCl, @
6:4:2:1 ratio. It was found that
while development of salinity
at 4.87 of soil EC at harvest
reduced the biomass produc-
tion in the cultivar TG37A by
almost 48% (7300 kg/ha in
normal soil condition to 3786
kg/hain around 4.2 soil EC in
TG37A), the over-expressive
C3-CAM transited variants of
TG37A (which are otherwise
drought tolerant) like
DGRMB5 minimized the
biomass reduction (5736
kg/ha) and maintained at
25% level of reduction (Table
4). Studying the expression of
key enzymes of modules of
C3-CAM transition indicated
the over-expression of CA,
PEPC, MDH, NAD(P)-ME,
PPDK, VATPase, etc. many
fold in carboxylation and
decarboxylation modules in
leaf with inverse stomatal
behaviour which began at
around 4.0 EC of soil salinity.
Night-time carboxylation
and day-time decarboxy-
lation were observed.

. Evaluation of endophytes

for alleviation of salinity
stress in groundnut at Madvi,
Bhuj (Collaborator, Dr. S.
Acharya, CSSI, Mandvi)

Three endophytes Bacillus
firmus J22, Bacillus subtilis
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Table 3. Effect of endophytes in alleviation of salinity stress in groundnut (cv TG37A)

during summer 2018 (Soil EC at harvest: 4.87)

PY (g/ha) [ kg/ha) | % reductionin yield

Control 1566 3420

J20 1706 3700 8.94 8.42
J22 1724 3570 10.11 6.18
R47 1793 3793 14.50 12.04
R51 1737 3900 10.92 13.06
SEN29 1518 3677 -3.09 4.18
CD (0.05) 137 242

Table 4.Biomass production under salinity stress (average soil EC at harvest: 4.87 in salinity treatment)

Pod yield (kg/ha) Haulm yield (kg/ha) % reduction | % reduction
in y1eld in hmmass

Treatments | 2 | GrandTotal| 1 | 2 | GrandTotal|

DGRMBI19 3457 1814 2635 4037 | 3200 3618 47.53 20.73
DGRMB5 3399 |[ 2173 2786 3860 | 3563 3712 36.07 7.68
TG37A 2590 | 1489 2040 4710 | 3630 4170 42.50 22:93
Grand Total | 3149 | 1825 2487 4202 | 3464 3833

LSD (0.05)

Treatments 171 218

Salinity 113 217

TXS 195 376

R51 and Pseudomonas
pseudoalcaligenes SEN29
were evaluated in two
separate experiments, one
with cultivar GG2 with flat
bed and broad bed whereas
in 2" experiments, these
endophytes were evaluated
with four Spanish bunch
varieties GG2, GG5, GG7, and
TG37A. The treatments
differences for pod yield were
significant mainly due to

significant differences
among microbes and Land
Configurations x Microbes x
FYM. Among microbes, J22
was the best giving signifi-
cantly and 80 and 23 per cent
higher pod yield (846 kg/ha)
than the mean pod yield with
no microbes (471 kg/ha) and
SEN 29 and R 51 (691 kg/ha
each), respectively. Land
configurations evinced no
difference; though flat bed

with FYM gave the highest
yield (724 kg/ha). The Land
Configurations X Microbes x
FYM interaction term was
significant. Therefore, it
would be worthwhile to
select their specific combina-
tions for higher podyield. ] 22
in combination with FYM
gave significantly and 128
and 81 per cent higher pod
yield under flat bed (1073
kg/ha) and raised bed (853

73
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Table 5. Impact of application of endophytes on yield of different genotypes under
irrigated condition (saline water, Mandvi, Bhuj, kharif 2018)

Treatments
GG2 1833 1503 2479 2000 1954
GG5 2176 2409 2118 1920 2156
GG7 2433 1908 2021 1460 1955
TG37A 1572 2027 1397 1270 1567
Mean 2003 1962 2004 1663 1908
SE, = (Genotypes) 135.2 CD 5% + (Genotypes) 390.5
SE,. = (Endophytes) 135.2 || CD 5% + (Endophytes) NS

SE,.+ (Genotypes x Endophytes) | 2704 || CD5% * (Geno x Endophytes) | NS |
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kg/ha) than mean pod yield
with no microbes' applica-
tion (471 kg/ha), respectively.
All the microbes' combina-
tions, irrespective of FYM
application or land configu-
rations (except SEN 29 with
no FYM application) gave
significantly higher yield

than the mean performance p

under no microbes' appli-
cation (471 kg/ha). J 22 in
combination with FYM was
the best both under flatbed
(1073 kg/ha) and raised bed
(853 kg/ha) evincing 128 and
81 per cent higher pod yield
than mean pod yield with no
microbes' application (471
kg/ha).

In the 2"experiment,there
were significant differences
among the genotypes for pod
yield. GG 5 gave significantly
and 38 per cent higher pod
yield (2156 kg/ha) than
TG37A (1567 kg/ha) but was
at par with GG2 (1954 kg/ha)

and GG7 (1955 kg/ha)(Table
5). Further, GG2 and GG7
were at par with TG37A. The
endophytic strains did not
differ significantly, though
numerically J22, R51 and
SEN29 out yielded control
(1663 kg/ha) by 20, 20 and 18
per cent, respectively.

. Evaluation of C3-CAM

transited variants of TG37A

A total of seven drought
tolerant variants of TG37A
(DGRMB3, DGRMB5, DGR-
MB13, DGRMB17, DGR-
MB19, DGRMB29 and
DGRMB31) were evaluated
alongside TG37A with two
levels of irrigations, two and
full (10), after emergence. It
was found that whereas
reduction of biomass was
around 42% in TG37A with
two supplementary irriga-
tions, C3-CAM transited
variants showed biomass
reduction from 25-32% in
similar conditions. Least

redu-ction in biomass was
obtained with DGRMBS5. In
case of pod yield, reduction
was around 49% in TG37A
with two irrigations whereas
it varied from 32% to 40% in
different CAM variants (Table
6).

During kharif 2019, twelve
CAM variants of TG37A were
evaluated for yield under
rainfed condition keeping
TG37A as control. The pod
yield of variants ranged from
2590 kg/ha to 4110 kg/ha
against 3177 kg/ha for TG
37A. Yield of DGRMBS5,
DGRMB19, DGRMB24 and
DGRMB32 were significantly
higher than TG37A (Table 7).

. Evaluation of the role of

endophytes (J22 and SEN29)
in alleviating the moisture-
deficit stress in groundnut
through OFT (farmers field
at Anantapur and Kalyan-
durga through KVK at
Reddypalli and Kalyandurg)
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Table 6. Evaluation of CAM transited variants of TG37A for yield (summer 2018)

| Treatment | Mean Mean | % pod | % reduction |
1rr1g- 1rr1g- 1rr1g- 1rr1g- yield in biomass
ations |ations ations || ations reduction

DGRMB13 1899 | 2960 | 2379 | 3420 || 4583 || 4002 35.84 29.5

DGRMB17 | 2003 | 3000 | 2451 || 3553 | 4950 | 4252 33.23 30.1

DGRMB19 1967 | 3150 | 2508 | 3607 || 4853 || 4230 37.56 30.4

DGRMB29 1725 | 3063 | 2344 | 3673 || 4830 || 4252 43.69 31.7

DGRMB3 1805 | 3050 | 2478 | 3790 | 4763 | 4277 40.82 28.4

DGRMB31 1859 | 3012 || 2436 | 3467 | 4827 | 4147 38.28 32.1

DGRMB5 1922 | 2828 || 2325 || 3783 | 4647 | 4215 32.04 23.7

TG37A 1323 | 2578 | 2101 | 2967 || 4877 || 3922 48.68 42.5

Total 1725 | 2955 | 2378 | 3533 | 4791 | 4162

LSD (0.05)

Treatment 118 150

Irrigation 104 64

Level

TXL 294 182

Evaluation of CAM transited variants of TG37A: left: with 2 nrigations: right with 10 irrigations

During kharif 2018 a total of
18 OFTs on role of endophy-
tes in alleviation of drought
stress in groundnut were
conducted with the help of
KVKs located at Kalyandurga
and Reddypalli in Andhra
Pradesh. Bacillus firmus ]22
was used as seed treatment.
AtKalyandurga, 12 OFTs were

conducted strictly under
rainfed condition with 50%
deficient rain of about 240
mm during the crop season.
There was enhancement in
pod and haulm yield of
groundnut by 24.3% (435
kg/ha in endophytes treat-
ment against 350 kg/ha in
farmers practice). Haulm

yield was enhanced by 31% in
treated one. In Anantapur
taluka, two OFTs were
conducted under rainfed
condition (about 50%
deficient rain) and there was
improvement in yield by
38.4% (494 kg/ha in OFT
against 357 kg/ha in control).
However, one supplemen
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Table 7.Yield evaluation of C3-CAM variants of TG37A
strictly under rainfed conditions during kharif 2018

PY (/) | 1Y kgl

TG37A 3177 3520 70.47 48.23
DGRMB1 2833 3433 72.00 50.77
DGRMB3 2813 3760 71.67 47.57
DGRMB5 3920 4710 72.17 50.33
DGRMBI13 2933 3790 73.17 46.67
DGRMB17 2830 3523 73.67 49.90
DGRMBI19 4110 4920 73.67 53.70
DGRMB20 2860 3517 72.17 48.03
DGRMB24 4040 5210 70.83 50.37
DGRMB29 2590 3843 71.83 49.17
DGRMB31 2930 3830 73.33 47.00
DGRMB32 4000 4727 72.67 50.10
DGRMB41 2893 3883 73.17 49.83
CD (0.05) 212 314 2.22 2.02

tary irrigation was provided,

FE Evaluation of endophytes

yield improvement was 40%
with the treatment of endo-
phyte. Further addition of
one more irrigation could not
improve the yield further
indicating that endophytes
can have pronounced impact
during drought stress.

for enhancing growth and
yield of groundnut (5 endo-
phytes; rainfed, field by plant
growth promoting attributes
(kharif2018)

Five endophytes (Bacillus
firmus J22, Bacillus subtilis

R51, Pseudomonas pseudo-
alcaligenes SEN29, Acineto-
bacterjunii J20 and Pseudo-
xanthomonasmaxicana R47)
were evaluated during kharif
2018 with cultivar TG37A to
assess the plant growth
promoting abilities of the
cultures. Seed inoculation
with the endophytes, in
general, resulted in increase
in plant biomass production,
shelling percentage and
hundred kernel mass. Signi-
ficant enhancement in pod
yield was obtained in treat-
ments receiving R51 (20.11%)
and REN47 (27.82%) cultures
(Table 8). Treatments with
other endophytes resulted in
yields at par with control.

Table 8. Evaluation of endophytes for plant growth promotion and yield
enhancement of groundnut strictly under rainfed conditions (cultivar TG37A)

PY (kg | Y kgrho

Control 2531 3638 69.40 47.55
Acinetobacterjunii J20 2674 4028 71.00 48.13
Bacillus firmus 22 2695 4080 71.38 48.95
Pseudoxanthomonas mexicana REN47 3235 4385 71.25 49.28
Bacillus subtilis R51 3040 3948 70.75 49.05
Pseudomonas pseudoalcaligenes SEN29 2821 4108 71.25 47.63
CD (0.05) 388 327 1.27 1.34
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Socio-economic Research and Extension for Groundnut

In Developments

Assessment of Farm-Mana-
gerial Abilities and Resource Use
Efficiency of Small and Marginal
Groundnut Farmers of High and
Low Productivity Areas: Sugge-
sting Suitable Policy Measures
to Double the Farm Income

Narayanan G and Jat RA

Study on resource use efficiency:
cost and returns from ground-
nut cultivation of small and
marginal farmers

Groundnut is usually grown
as one of the primary cash
crops in Karnataka. There is
wider yield gap exists in
groundnut. To improve the
productivity better resource
use is essential. This will lead
to attainment of desirable
behavior for higher produc-
tion among small and
marginal farmers for high
outputper unitinput.

For collecting primary data,
survey was undertaken among
120 farmers of Chitradurga
district with structured
interview schedulein the end

of Kharif 2018. Farmers were
chosen by following
multistage random sampling
method. In this study, those
farmers having up to 1.5 ha
were considered as marginal
farmers and 1.5 to 3.0 ha as
small farmers and interv-
iewed directly among 30
farmers each from four
randomly chosen villages.
Apart from frequency,
percentage for assessing
farm-managerial abilities,
Frontier Production Func-
tion Model was used to
analyze their economic and
technical efficiency.

Of much production limiting
factors, lowtechnical literacy;,
inadequate infrastructure,
unscientific farming of
groundnut growers fails
them to exploit fully the
potential of technology.
Hence, resource use efficie-
ncy in value terms was
analysed. Farmers invest
about 25% of costin seed and
postharvesting practices.

The total cost of cultivation
was Rs. 23668/ha. Allocative
efficiency is concerned; the
allocation for seed seems to
be same and constant. The
change may have to be
effected in seed use, ferti-
lizers, plant protection
chemicals. The BC ratio,
range is very narrow i.e. 1:1.3
to 1:1.8. Majority of marginal
farmers (61.0 per cent)
operating with 67.50 per cent
of technical efficiency. About
39 per cent farmers operating
with 73.0 per cent of techni-
cal efficiency. This reveals
that among small and
marginal farmers, with the
same investment, about 32.5
per cent yield improvement
can be achieved. This speaks
about the reasons for having
wider yield gap exists in
groundnut and need to build
the capacity of small and
marginal farmers on better
allocative efficiency there by
achieveing greater resource
use efficiency
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Table.1: Technical efficiency of small and marginal farmers

(Frontier production function model)

Farmers (%) Average TE % of output lose due to inefficiency

<70% 73.2

67.50

32.50

70-80% 26.8

73.0

27.0

Table.2. Assessing the extent of farm-managerial abilities of groundnut growers

High >77

23.3

20.0

Medium <77

46 76.6

48 80.0

SLNo. | OFTs Pod FP Pod yield Per cent OFTs Haulm | FP Haulm Per cent
yield (Kg/ha) (Kg /ha) Increase vield (Kg /ha) | yield(Kg /ha) Increase

OFTs on rain fed, without irrigation KVK, Kalyandurg

Mean 435.0 350.8 24.1 643.8 497.9 21.1
OFTs on rain fed, without irrigation KVK Reddipalli

Mean 494 .4 3573 40.0 1106 844.5 31.1
OFTs with one irrigation at 30 DAS

Mean 732.9 627.3 16.9 1831.0 1300.0 41.14
OFTs in KVK with Two irrigation at 55&75 DAS

Assessing the extent of farm-
managerial abilities of ground-
nut growers:

The study was carried out for
assessing the extent of farm
managerial abilities of small
and marginal farmers. It was
found that majority of the
small (60%) and marginal
farmers (76%) found to have
medium farm managerial
abilities. Among small
farmers, only about 20% of
farmers found to have high

farm managerial abilities.

A detailed examination of
components of farm mana-
gerial abilities performance
among small and marginal
farmers was carried out. The
study revealed that high farm
managerial ability has been
found among marginal
farmers in the components
of supervision in cultivation
of groundnut, budgeting, co-
ordinating the activities than
small farmers. Asfaras

knowledge of scientific pra-
ctices was concerned almost
all farmers respondents were
in medium range. Hence
capacity building of farmers
isnecessaryin thiscomponent.

Evaluation of Endophytes for
alleviation of drought through
OFT

During Kharif-2018 in total
18 OFTs were undertaken
with help of KVK Kalyandurg
and KVK Reddipalli. In




Kalyandurg taluka 12 OFTs
were conducted under rain-
fed condition. The seed
treatment culture given was
B.firmus and J22. The

average pod yield recorded
with OFTs was 435kg/ha in
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fail even in scanty rain fall
(50% less rainfall situations).
Further, treatment with one
supplement irrigation help
crop not only with stand
drought but also boost yield
in comparison with check.

cultivation and average gross
marginal return with impro-
ved practice was Rs. 49048
/ha and Rs.67840/ha respe-
ctively whereas, in farmers
practice it was Rs. 55254/ha
and Rs. 61114/ha respe-

Yield (Kg/ha)
% of pod yleld % of Haulm yield
Group -1 1608 1449 2185 1970 11
Group -2 1411 1289 10 1892 1729 10
Group -3 1133 1021 12 1506 1366 11
Group -4 1546 1373 133 2000 1767 14
Group -5 1390 1247 11 1834 1631 12
Average 1417 1275 11 1883 1692 11

comparison with FP 350
kg/ha. The Haulm yield
difference was 31 % higher in
OFTs in comparison with

FLDs conducted through MGMG
villages

ctively. The gross return
increased byl1 per cent. The
average net return with

I d iety: GJG 20 Far-
mproved variety: G] o improved practice Rs. 66297 /

mers Practice: GG20

farmers practice. In Anant-
pur taluka two OFTs were
undertaken under rainfed
condition that reported
494kg/ha and 357kg/ha
among OFT & FP respec-
tively. Other 4 OFTs with
irrigation also cond-ucted.
Amongst them the pod yield
was significantly higher in
two OFTs with1 supplemen-
tary irrigation (40 %) yield
difference and at the same
time with two irriga-tions the
yield difference was only
(4%). Hence, it may be con-
cluded that the culture may
helps the crop to be drought
tolerant and not makes crop

The data revealed from 125
FLDs with improved practice
GJG 20 recorded an average
pod yield of 1417 kg/ha com-
pared to 1275 kg/ha with
farmers practice. The pod
yield increased by 11.5 per
cent with improved practice
over farmers practice. The
average haulmyield was 1883
kg/ha with improved pra-
ctice compared to 1692 kg/ha
with farmers practice. The
haulm yield with improved
practice was 11.7 per cent
increased over farmers
practice. The economics
displayin average cost of

ha compared to Rs. 60250/ha
with farmers practice and
increased by 10.8 per cent.
The Benefit Cost (B:C) ratio
was 2.1 with improved practi-
ce compared to 1.9in farmers
practice.

Visit of farmers

This year (2018-19), altogether
564 visitors from various
states viz. Gujarat, Mahara-
shtra, Uttarkhand and
Rajasthan visited this Dire-
ctorate. It includes a total of
564 farmers from 4 different
states, 33 students from four
universities and 35 women
farmers. These visits were
sponsored by State Depart
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ment of Agriculture or State
Agricultural univer-sities
concerned. All visiting
groups were taken to the
demonstration fields,
provided with Hindi, Gujarati
and English literatures;
shown field experiments,
Technology Park, labora-
tories, museum, library etc.
and interaction meetings
with the scientists were also
arranged.

Development activities for tribal
and hill regions: Reaching the
unreached

Groundnut is an important
oilseed crop in tribal areas
not only to enrich the soil but
also the life of tribal farmers
in terms of income and
nutritional security. Tribal
mostly cultivate the poor
yielding groundnut varieties
along with minor cereals.
Among them, groundnut
cultivation as sub-system in
their primitive farming is a
non-profitable one with their
poor knowledge on improved
adoption practices and less
efficient resource use man-
agement behaviour. Thus,
training of tribal farmers on
improved technologies and
supplyinputs was need of the
hour to establish remun-
erative groundnut farming
system.

With this rational in mind,
the ICAR-DGR through Tribal
Sub Plan (TSP) had collabo
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II.

I1I.

V.

ration with SAUs and KVKs
where tribal farmers are
more in number and able to
cultivate groundnut if they
trained. Generally the seed
given to these farmers will be
brought back and distributed
to other beneficiaries in the
next season. Thus this
process will be continued till
having to establish ground-
nut as suitable livelihood
crop among tribal farmers.
There by economic growth of
area will be improved. At the
time of implementation, the
specific objectives kept were:

Empowering the tribal popu-
lation through advanced
management practices in
groundnut like., deep plou-
ghing, seed treatment, pre-
emergence weedicide
application, soil test based
fertilizers applications, farm
mechanization, inter cropp-
ingsystemetc.,

Improving productivity levels
by supplying the high yield-
ing multiple resistant gro-
undnut varieties which can
withstand drought and
diseases at the same time
yielding high while compa-
red with old varieties.

Enhancing the economic
status of tribal populations
by increased productivity
there by leading to sustain-
ablelivelyhood.

Developing community seed
banks among tribal farmers.

V. Introducing the farm

mechanization technologies
there by reducing the labor
cost.

During 2018-19 to conduct
the On-Farm Demonstration
on groundnut with latest
varieties and technologies
about Rs.21.46 lakhs was
sanctioned to BCKV agricul-
tural university, Kalyani, West
Bengal, Agricultural Research
Station, Vizianagaram, and
covered about 170 tribal farm
families.




Highlights of AIGRP on Groundnut: 2018-19

I. Crop Improvement

1.

Maintenance, multiplica-
tion and characterization of
groundnut germplasm

60 wild Arachis accessions
representing six sections of
the genus Arachis: section
Arachis (40 accessions);
Erectoides (12 accessions);
Caulorhizae (2 accessions);
Rhizomatosae (2 accessions);
Extranervosae (2 accessions);
and Heteranthae (2 accessions)
are being maintained in the
field gene bank at Vridha-
chalam.

In the same centre, a field
gene bank comprising four
allotriploids {(A. hypogaea cv.
VRI 4 x (A. correntina X A.
helodes); A. hypogaea cv. VRI
2 x A. correntina; A. hypogaea
cv. VRI 2 x A. kempffmercadoi
and A. hypogaea cv.VRI 2 x A.
cardenasii}; three auto-
tetraploids developed from
two diploid species of the
section Arachis (A. villosa
and A. stenosperma and one
species from the section
Erectoides viz. A. rigonii); 11
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amphidiploids (2n=4x=40)
obtained through direct hyb-
ridisation between diploid
wild species and tetraploid
cultivated species were also
being field maintai-ned were
being field main-tained.

From fourteen interspecific
crosses effected in kharif
2017, 64 true F, hybrids were
identified; to recover the
genome of recurrent parents,
272 BC,F, plants were
recovered from nine inter-
specific cross-combinations
in rabi-summer 2017-18. In
kharif 2018, 18 interspecific
crosses have been made
introgressing the alien genes
through triploid and tetra-
ploid pathways.

Four thousand one hundred
and forty-six (4146) germp-
lasm accessions are being
maintained at 11 centres.
This included 60 wild access-
ions; 19 interspecific deriva-
tives; exotic collection; 2834
Spanish bunch accessions;
53 Valencia accessions; 810
Virginia Bunch accessions;
374 Virginia Runner accessi-

ons; and four other germp-
lasm accessions.

Few promising genotypes,
soil borne (stem rot and
collarrot) diseases (K1812,]JL
1176, CS-319, JL-977, JL-977,
HNG-10, HNG-10, ICGV-
86325, CS-19, GG-16) and
earliness with fresh seed
dormancy (TCGS 1157, TCGS
1694, VG 13127, VG 13149,
VRI8).

Hybridization programme
For developing high-yielding
groundnut cultivars posses-
sing resistance to various
biotic and biotic stresses
which limit yield in season,
98 single-crosses during
rabi-summer and 189 in
crosses in kharif 2018 were
made different AICRP-G
centers

During rabi-summer proge-
nies of 362 crosses were
advanced to their respective
next filial generation from
which a very large number
(10646) of selections were
made

During rabi-summer, proge
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nies of 312 crosses were adv-
anced to their respective next
filial generation and in kharif
season; progenies of 1513
crosses were advanced to
their respective next filial
generation from which very
large number of objective
specific selections was made.
Of the total crosses, which
were advanced to different
filial generations, in rabi-
summer, 136 crosses were in
early generations (F,- F,) and
in kharif progenies of 1154

crosses were in early gene- ®

rations (F,- F,) and the rest
were in advanced genera-
tions (F, onwards).

Varietal evaluation at multi-
location

A three tier system of evalua-
tion of groundnut entries
under the nomenclature of
Initial Varietal Trial, Stage I
(IVT D); Initial Varietal Trial,
Stage II (IVT II) and Advan-

ced Varietal Trial (AVT) was e

adopted and the trials were
allotted to 25 centers located
in five agro-ecological zones
of groundnut both in kharif
and rabi-summer

During kharif, 16 entries of
Spanish Bunch; 10 entries of
Virginia in IVT-I; 19 SB entri-
es, 12 genotypes of Virginia
and 6 large seeded genotypes
in IVT-II were tested across
the five zones with appro-
priate checks. Entries of IVT-I
will be evaluated for one
moreyearin [VT-II.

In IVT-1I, during kharif, the

genotype Dh 257 (Proposed
by UAS, Dharwad) promoted
toAVT in Zone Il (Gujaratand
southern Rajasthan) with a
high pod (3161 kg/ha) and
kernel (2304 kg/ha) yield
(10% higher over the best
check, GG 7) and K 1812 with
high pod (3385 kg/ha) and
kernel (2346 kg/ha) yield
(13% higher kernel yield)
over the best check, R 2001-2
was promoted to AVT in Zone
V (Tamil Nadu, Andhra
Pradesh, Karnataka).

At LSVT (Large Seeded Varie-
tal Trial) out of seven test
genotypes, two geno-types
viz. K 1574 (2825 kg/ha of
pod and 1994 kg/ha of kernel
yield) followed by ICGV
06189 (2768kg/ha of pod and
1960 kg/ha of kernel yield)
respectively. Both these
genotypes recorded 10%
higher kernel yield over the
best check BAU 13 and hence
promoted to ALSVT.

In kharif 2018, at AVT, the
genotype Dh 256 was found
superior over the best check
R 2001-2 in Zone V (Tamil
Nadu, Andhra Pradesh,
Karnataka). Across different
stages of testing from 2016 to
2018, the genotype, Dh 256
(Proposed by UAS Dharwad),
recorded a high pod (3258
kg/ha) and kernel yield (2183
kg/ha) against the best zonal
check variety, R 2001-2 with
2837kg/haofpod 1882kg/ha
of kernel yield. Over different
check varieties, the increase
in pod yield of Dh 256 was
61.2% over GPBD 4; 29.9%

over GJG32;and 20.1% over R
2001-3 and 14.8% over the
best check of this zone R
2001-2 respectively. Increase
in kernel yield of Dh 256 over
these check varieties was
59.3% over GPBD 4; 36.6%
over GJG 32; 20.2% over GJG
32 and 16.0% over the best
check of this zone R 2001-2
respectively. Oil content of
Dh 256 is 50%. Hence
proposed foridentification.

High oleic Acid Varietal Trial
(AVI-; HOVT SB &VG)

A special trial on High oleic
Acid Varietal Trial (HOVT)
was constituted in kharif
2018 (first year) with eight
elite Spanish Bunch and six
elite Virginia genotypes
developed by ICAR-DGR
Junagadh (6 VG entries), JAU
Junagadh (5 SB entries) and
UAS Raichur (3 SB entries).
The check varieties used
were TG 37A, GPBD 4 and
GJG 32 (ICGV 03043) in
Spanish Bunch trial and GG
20, KDG 128 (Phule Warna)
and KDG 123 (Phule Morna)
in Virginia trial. The trial was
conducted at six locations,
Tindivanam (Tamil Nadu),
Palem (Telengana), Tirupati
(Andhra Pradesh), Dharwad
(Karnataka), Junagadh
(Gujarat), and Durgapura
(Rajasthan). The mean yield
levels of the Spanish Bunch
test materials including
those of check varieties were
2746 kg of pod and 1806 kg
perhaofkernel.




5. High oleic Acid Varietal Trial

(AVI-; HOVT SB &VG)

A special trial on High oleic
Acid Varietal Trial (HOVT)
has been constituted during
kharif 2017 with 18 geno-
types. The check varieties
used were TG 37A, GPBD 4
and GJG 32 (ICGV 03043).
There were six locations
Tindivanam (Tamil Nadu),
Palem (Telengana), Tirupati
(Andhra Pradesh), Dharwad
(Karnataka), Junagadh
(Gujarat), and Durgapura
(Rajasthan).

Across different locations
and over two years, the check
variety ICGV 00343 recorded
52.58% oleic acid. Whereas
two genotypes ICGV 15083
and ICGV 15090 78.2% oleic
acid which fulfills the bench
mark (78%+2) set for high
Oleatelines.

Over different check varie-
ties, the increase in pod yield
of ICGV 15083 was 57.3%
over GPBD 4; and 41.4% over
TG 37A, but fell short by just
by 2.9% over ICGV 00343
(GJG32).Whereas increase in
kernel yield of this genotype
ICGV 15083 over these check
varieties was 56.4% over
GPBD 4; and 36.0% over TG
37A, butwas less by 3.8% over
ICGV 00343 (GJG 32)
respectively. The genotype
ICGV 15083 matured in 112d
with 67% of shelling; 43 g as
Hundred Seed Mass, which
was comparatively higher
over all the check varieties
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and with high oil, content
(53%) which is 1-2% higher
over all the checks. Protein
content of this genotype was
27% and comparable with
that of other check varieties.

Over different check varie-
ties, the increase in pod yield
of the other entry ICGV
15090 was 52.7% over GPBD
4; and 37.3% over TG 37A, but
fell short by 5.7% over ICGV
00343 (GJG 32) respectively.
Whereas increase in kernel
yield of this genotype over
these check varieties was
54.0% over GPBD 4; and
33.9% over TG 37A, but was
less by 5.3% over ICGV 00343
(GJG 32) respectively. The
genotype ICGV 15090
matured in 113d with 67% of
shelling; 41 g as Hundred
Seed Mass, which was
comparatively higher over all
the check varieties and with a
high oil content (53%) over
all the checks. Protein
content of this genotype was
26% and comparable with
that of other check varieties.
Hence these two high Oleate
lines are proposed for
identification.

In rabi-summer 2017-18,
one genotype, J 95 (with 4558
kg/ha of pod and 3367 kg/ha
kernel yields in Zone I
(Punjab and UP); two
genotypes, Dh 257 (with 3854
and 2788 kg/ha of pod and
kernel yield) and K 1812
(with 3854 and 2788 kg/ha of
pod and kernel yield) in zone
IITa (Maharashtra, Karna

£ A%
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taka); and J 94 (with 3293
kg/ha of pod and 2283 kg/ha
kernel yield in Zone IIIb
(Tamil Nadu, Telengana,
Andhra Pradesh) and KGL
1322 (with 3047 kg/ha of pod
and 2182 kg/ha of kernel
yield) for Zone IIIb and Zone
IV (Odisha, West Bengal,
Manipur) were promoted to
AVT based on their superio-
rity over the best check of
their respective zone and are
currently in verge of their
evaluation.

Breeder Seed Production

During kharif 2018, DAC
indents to the tune of
10458.91q of breeder seeds
were received for 48 ground-
nut varieties. Based on the
availability of nucleus / bree-
der seed stage I, a production
target of 10167.23q was
assigned for 46 groundnut
varieties to 21 centres.
During kharif 2018, a total
quantity of 2940.55q breeder
seed could be produced. To
mitigate the short fall, a
compensatory programme
was undertaken during rabi-
summer 2018-19 and the
anticipated production is
about 6382.50q. Thus, the
total expected production of
groundnut breeder seeds
during 2018-19 would be
9323.05q.

I1. Crop Production

1.

Effect of paclobutrazol on
growth and productivity on
rain fed groundnut
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The experiment was conduc-
ted at Bhubaneswar and
Shirgaon during kharif, 2018.
At Bhubaneswar single
spraying at 30DAE of Paclo-
butrazol @100ppm gave
significantly higher dry pod
yield. While at Shirgaon
double spray of paclo-
butrazol @ 100 ppm at 30 and
50 DAE gave significantly
higher pod yields (2619
kg/ha)

Evaluation of DAPG-produ-
cing fluorescent pseudo-
monads for enhancing
nutrient use efficiency, bio-
control of soil-borne diseas-
es andyield of groundnut

The experiment was condu-
cted at Raigarh during kharif,
2018. Application of DAPG 1
gave the highest dry pod
yield but was found to be
non-significant.

Studies on tank mix appli-
cation of post-emergence
herbicides for efficient weed
controlin groundnut

The experiment was condu-
cted at Mohanpur during
kharif, 2018. Significantly
highest pod yield was found
with weed free check follo-
wed by farmers practice
(Hand weeding at 15 and 30
DAS), which was at par with
the application of pendi-
methalin as pre-emergence
along with tank mix of
imazethapyr and quizalfop
ethyl either 50: 50 or 60:40.
Weed control efficiency was
found maximum with tank
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6.

mix application of Imaze-
thpyr (60%) + Quizalofop
ethyl (40%)

Identification of rainfed
groundnut+millet intercro-
pping system for red soils of
Karnataka

The trial was conducted at
Dharwad and Hiryur during
kharif, 2018. At Dharwad
significantly higher ground
nut pod equivalent yield was
obtained with groundnut +
little millet (4:2) while at
Hiriyur sole groundnut gave
significantly higher groun-
dnutpod equivalentyield.

Response of kharif ground-
nut to plant geometry and
fertilitylevels

The trial was allotted at
Bawal, Gwalior, Raigarh and
Jodhpur during kharif, 2018.
Bawal centre did not report
any result. At Gwalior 75%
RDF gave the significantly
higher pod yield with plant
population @ 3.33 lakh ha™
(30 x 10 cm) but plant popu-
lation treatment did not have
any significant effect on pod
yield. At Raigarh 125 % RDF
and Plant population @ 3.33
lakh ha recorded the highest
pod yield but found to be
non-significant. At Jodhpur
significantly higher pod yield
was observed with 125 %
RDF while plant population
@ 41akh ha™ gave highest pod
yield without having signi-
ficant effecton podyield.

Alleviation of moisturede-
ficit stress in groundnut by

application of endophytic
bacteria

The experiment was conduc-
yhé6ted at Akola, Durgapura,
Hiryur, Kadiri and Tirupati
during kharif, 2018. At Akola
significantly higher dry pod
yield was recorded with any
DGREB Culture with normal
inter-culturing while at
Durgapura DGREB-1 with
suggested inter-culture
operations gave the highest
dry pod yield but did not
have any significant effect. At
Hiriyur, DGREB-3 (i/c 15
days interval) obtained
significantly higher pod
yield. At Kadiri significantly
higher yield was gained with
DGREB-2 and at Tirupati
DGR Endophytic Bacteria 1
(DGREB 1) with normal inter
cultural operations provided
highest pod yield without
havingssignificant effect.

Standardization of sowing
depth of groundnut crop
in light soils of hyper arid
regions

The trial was conducted at
Bikaner during kharif, 2018.
Significantly higher pod yield
was obtained with 7 cm
depth of sowing.

Identification of remuner-
ative groundnut-based cro-
pping systems

The experiment was condu-
cted at Dharwad, Jalgaon,
Junagadh and Vridhachalam.
At Dharwad significantly
higher groundnut pod equiv-
alentyield was obtained with
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Ground-nut+Cotton (4:2)
cropping system. At Jalgaon
signifi-cantly higher groun-
dnut pod equivalent yield
was found with Groundnut
+Pigeonpea (4:2) cropping
system. At Junagadh signific-
antly higher groundnut pod
equivalent yield was found in
Groundnut-coriander cro-
pping sequence. At Vridha-
chalam significantly higher
groundnut pod equivalent
yield was obtained with
groundnut-groundnut crop-
pingsequence.

Application of bio-formula-
tions in kharif groundnut
production

The experiment was conduc-
ted at Dharwad, Durgapura,
Gwalior, Jalgaon, Junagadh,
Kadiri, Jhargram, Shirgaon
and Tirupati. At Dharwad,
Durgapura and Jalgaon,
Junagadh, Kadiri, Jhargram,
Shirgaon and Tirupati
significantly high dry pod
weight was found with
application of 100 % RDF and
at Gwalior highest pod yield
was found with 75% RDF but
was non-significant. At
Durgapura, Jalgaon, Kadiri
and Tirupati significantly
high dry pod weight was
obtained with Bio-Grow bio-
formulation. At Dharwad,
Gwalior, Junagadh, Jhargram
and Shirgaon significantly
high dry pod weight was
found with application of
NPK liquid formulation+Zn
solubilizing bacterial bio-
formulation.

10.

11.
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Integrated water manage-
mentinrainfed groundnut

The experiment was condu-
cted at Bhubaneswar, Gwa-
lior, Jalgaon, Kadiri and
Palem. At Bhubaneswar and
Gwalior application of
hydrogel @ 2.5 kg/ha along
with mulching of agrowaste /
weed biomass @ 5 t/ha reco-
rded significantly higher pod
yield. At Jalgaon, Kadiri and
Palem application of hydro-
gel 2.5kg/ha + mulching 5
t/ha + use of endophytic
bacteria recorded higher dry
pod yield which was at par
with application of hydrogel
@ 2.5 kg/ha along with
mulching of agrowaste/weed
biomass @5 t/ha.

Identifying suitable crop
geometries for mechanical
interculturing in Spanish
bunch type groundnut

The trial was conducted at
Jalgaon, Junagadh and
Bikaner. At Jalgaon, intercro-
pping of groundnut + pigeon
pea (3:1 row proportion)
(60/30/30 cm) recorded
significantly higher ground-
nut pod equivalent yield
which was at par with
intercropping of groundnut
pigeon pea (2:1 row propor-
tion) (60/30 cm). At Juna-
gadh, groundnut-pigeonpea
intercropping-2:1 (60/30 cm)
recorded significantly higher
groundnut pod equivalent
yield. At Bikaner different
crop geometries did not have
any significant effect on

12.

13.
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groundnut pod yield. Bhuba-
neswar and Hiriyur did not
reportanydata.

Developing Conservation
Agriculture practices in
groundnut-wheat cropping
system

The trial is in progress at
Bikaner, Durgapura, Jalgaon
and Ludhiana

Improving phosphorus use
efficiency in kharif ground-
nutwith microbial cultures

The trial was conducted at
Bikaner, Hiriyur, Junagadh,
Ludhiana, Jhargram,
Puducherry, Tindivanam and
Vridhachalam. At Bikaner
significantly highest pod
yield was recorded with
application of 60 kg P,O, with
or without DGRC culture. At
Hiriyur, application of 40
kg/ha of P + DGRC culture
recorded significantly higher
dry pod. At Junagadh, diffe-
rent phosphorus doses alone
and in combination with
DGRC culture did not have
any significant effect on pod
yield. At Ludhiana, applica*-
tion of FYM @ 2.5 t/ha+
DGRC culture recorded
significantly higher pod
yield. At Jhargram, Pudu-
cherry and Vridhachalam,
application of 60 kg P,O,/ha+
DGRC recorded significantly
higher pod. At Tindivanam
significantly higher pod yield
was recorded with applica-
tion of application of 60
kg/ha of P, which was at par
with application of 40 kg/ha
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of P + DGRC culture. Jalgaon
centre did not report any
data

14. Identification of most profi-
table groundnutbased inter-
cropping systems under rain
fed situation

The experiment was condu-
cted at Tindivanam Centre.
Groundnut + cotton inter-
cropping system reported
significantly higher gro-
undnut pod equivalent yield
and BCRof 3.2.

15. Integrated weed manage-
mentin kharifgroundnut

The experiment was condu-
cted at Dharwad, Durgapura,
Gwalior, Hiriyur, Jodhpur,
Puducherry, Raigarh,
Tindivanam, Tirupati and
Vridhachalam. At Dharwad,
Hiriyur, Raigarhand Vridha-
chalam, significantly higher
dry pod yield obtained with
treatment pendimethalin
30EC + Imazethapyr 2 EC @
1.0 kg/ha PE (ready mix) +
manual weeding at 25-30
DAS. At Durgapura, Jodhpur
and Tirupati, two manual
weedings at 25 and 40 DAS
recorded significantly higher
dry pod yield. At Gwalior and
Puducherry application of
pendimethalin 30EC +
Imazethapyr2 EC@ 1.0kg/ha
PE (ready mix) + quizafop —
p- ethyl @ 50 g/ha at 15-20
DAS recorded significantly
highest pod yield. At Tindi-
vanam, significantly higher
dry pod yield was recorded
with application of Pendime
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16.

17.

thalin@ 0.75 or 1.0 kg/ha PE*
+ Imazethapyr@ 75 or 100*
g/haat15-20 DAS.

Optimization of seed rate for
groundnut cultivars having
differential seed sizes

The experiment was conduc-
ted at Bikaner, Bhubaneswar,
Jalgaon and Junagadh. At
Bikaner significantly higher
pod yield was obtained with
HNG-10 @ 210 kg ha’ and
Mallika @ 240 kg ha. At
Bhubaneswar, significantly
higher pod yield was
obtained with Dharani (seed
rate as calculated by conside-
ring HKW and recommen-
ded plant population)
followed by ICGV 00351. At
Jalgaon, significantly higher
pod yield was recorded by
Phule Morna (2538kg/ ha)
which was remain at par with
Phule Warna and JL-776
(seed rate as calculated by
considering HKW and reco-
mmended plant popula-
tion). AtJunagadh significan-
tly higher pod yield was
recorded by GJG 32 (Bunch
type, 45cmx 10cm) (seed rate
as calculated by considering
HKW and recommended
plant population).

Agronomic management of
AVT

The experiment was condu-
cted at Bhubaneswar and
Tirupati. At Bhubaneswar
Variety GNH 804 recorded
significantly higher pod yield
with RDF (25-50-50) N, P,O,,
K,O/ha (N in 2 splits, 80%

basal, 20% TD) at 25DAS.

At Tirupati, among the entri-
es, Dh-256 has recorded
significantly higher per
hectare pod (2872 kg), kernel
(1703 kg), haulm (5087 kg)
over local check Dharani
which recorded 1493 kg, 1035
kg and 4968 kg pod, kernel
and haulm yield per hectare
respectively.

Evaluation of DAPG-produ-
cing fluorescent pseudomo-
nads for enhancing nutrient
use efficiency, bio-control of
soil-borne diseases and
yield of groundnut.

The experiment was conduc-
ted at Puducherry, Rahuri,
Tindivanam, and Tirupati
during rabi-summer, 2017-
18. At Pudducherry and
Rahuri DAPG-producing
fluorescent pseudomonads
FP 86 and at Tindivanam and
Tirupati DAPG 4 was found to
give significantly higher pod
yield.

Standardization of potash
levels and apportioning
time in summer groundnut
under dripirrigation.

The experiment was conduc-
ted at Rahuri and Junagadh
during rabi-summer, 2017-
18. At Rahuri application of
30 kg/ha K20 in 10 equal
splits while at Junagadh
application of 50 kg/ha K20
in 8 equal splits produced
significantly highest pod
yield.




3. Economizing phosphorus

use in groundnut produc-
tion by exploiting phospho-
rusbuild up insoil.

The experiment was conduc-
ted at Bhubaneswar, Dhar-
wad, Jagtial, Jalgaon, Juna-
gadh, Kadiri, Mohanpur,
Puducherry, Rahuri, Raigarh,
Shirgaon, Tindivanam,
Tirupati, Vridhachalam
during rabi-summer, 2017-
18. Application of FYM @
5t/ha +100 % RDP+DGRC 2
was found to give signifi-
cantly higher pod yield at
Jalgaon, Kadiri, Mohanpur,
Puducherry, Shirgaon,
Tindivanam, Tirupati, and
Vridhachalam while appli-
cation of FYM @ 5t/ha+100 %
RDP+DGRC 2 gave significa-
ntly higher pod yield at
Dharwad. At Bhubane-shwar
application of FYM @ 5t/ha
+50 or 100 % RDP + DGRC 2;
atJunagadh FYM @ 5t/ha +50
% RDP+DGRC 2; and at
Rahuri FYM @ 5t/ha +100 %
was found at par with FYM @
5t/ha+50 % RDP+DGRC2.

Fertilizer recommendation
based on targeted yield con-
cept for groundnut under
alluvial zone of West Bengal

The trial was allotted at
Mohanpur center for rabi/
summer 2017-18 but the
centre has not reported
results.

Studies on tank mix applica-
tion of early post emergence
herbicide for efficient weed
controlin groundnut
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At Pudducherry the highest
pod yield (4735 Kg/ha) was
observed with application of
Pendimethalin @1.5 kg ai/ha
(PE) + tank mix of Imazethpyr
(50%)+Quizalofop ethyl
(50%) at 20- 30 DAS which was
followed by Pendime-thalin @
1.5kgai/ha (PE)+ tank mix of
Imazethpyr (60%)+ Quiza-
lofop ethyl (40%) at 20- 30
DAS (4496 Kg/ha). While
Tindivanam, pre-emergence
application of Pendimethalin
@ 1.5 kg a.i/ha (PE) followed
by 50 % tank mix application
of each of Imazethapyr @ 37.5
ga.i/ha+ Quizalopfop ethyl @
25 g a.i/ha at 20-30 DAS as
early post-emergence was
found effective for weed
management and higher
yield (2244 kg/ha) of groun-
dnut.

Evaluation of suitable varie-
ties with nutrient levels for
potato- groundnut system.

The trial was allotted at Deesa,
Mohanpur and Mainpuri
centers for rabi/summer
2017-18 but only centre has
reported the results.

Irrigation Management in
Potato- Groundnut Systems
inlightsoils.

The trial was allotted at
Deesa, Mohanpur and
Mainpuri centers for rabi /
summer 2017-18 but none of
the centres have reported
results.

Efficacy of herbicide appli-
cation on groundnut under
rice-fallow.

HEE ]
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The trial was allotted at Akola,
Bhubanswar, Dharwad
(Kumta), Kadiri (Vijayana-
garam), Mohanpur, Raigarh,
Tindivanam, Vridhachalam
for rabi-summer 2017-18
and all the centres except
Kadiri (Vijayanagaram) and
Raigarh have reported the
results. At Akola significantly
highest dry pod yield (2084
kg ha-1) was gained from
weed free check and followed
by two hand weeding treat-
ment. Whereas among the
herbicidal treatments
application of Pendime-
thalin 30 % E.C @ 1.5 kg a.i.
ha-1 (Pre E) + Imazethapyr 10
% S.L @75 ga.i. ha-1 (Post E)
at 20-30 DAS recorded
superior dry pod yield (1724
kg ha-1) than the application
of Pendimethalin 30 % E.C @
1.5 kg a.i. ha-1 + Quizalofop-
p-ethyl 5% E.C @ 50 g a.i. ha-
1 at 20-30 DAS. At Bhubane-
swar best herbicidal response
toweed density and weed dry
matter was observed from
application of Pendime-
thalin 30% EC@1.5 kg/ha+ 1
HW (25 DAS) as well as with 2
HW(20 and 40 DAS). At
Dharwad Significantly
higher dry pod yield obtain-
ed with weed free treatme-
nt(2603 kgha-1) which was at
par with pendimethalin 30%
E.C. @ 1.5 kg a.i./ha + One
hand weeding at 25 DAS
(2457 kg ha-1). Further,
pendimethalin 30% E.C. @
1.5 kg a.i./ha + One hand
weeding at 25 DAS(2457 kg
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ha-1) was at par with pendi-
methalin 30% E.C. @ 1.5 kg
a.i./ha + quizalfop-p-ethyl
5% E.C.@50 ga.i./haat 20-30
DAS(At 2-5 leaf stage weeds)
(2345 kg ha) and pendi-
methalin 30% E.C. @ 1.5 kg
a.i./ha + imazethapyr 10%
S.L. @ 75 g a.i./ha at 20-30
DAS(At 2-5 leaf stage weeds)
(2334 kg ha"). At Mohanpur
The highest pod yield (2963
kg ha-1) was obtained with
the treatment Weed free
which was significantly
superior to rest of the
treatments. But chemical
weed controls increased the
podyield a tune of average 26
% and maximum was 36 %
over un-weeded control. At
Tindivanam application of
Pendimethalin @ 1.5 kg a.i /
ha (PE) + Tank mix Imazethpyr
(50%) + Quizalopfop ethyl 50
(50%) at 20-30 DAS resulted
in higher groundnut pod
yield. At Vridhachalam
Application of Pendime-
thalin 30% EC @ 1.50 kg
a.i/ha + one hand weeding at
25 DAS recorded higher pod
yield (2785 kg/ha) and it was
statistically superior to the
rest of the herbicide combi-
nation treatments.

Agronomic practices for
Rice-fallow groundnut.

The trial was conducted at
Dharwad (Kumta), Kadiri
(Vizianagaram), Mohanpur,
Puducherry, Raigarh,
Shirgaon, Tindivanam,
Vridhachalam during and all
the centres except Kadiri
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(Vizianagram) and
Raigarh have reported the
results. At Dharwad
groundnut variety Dh-101
recorded higher dry pod
yield(2592 kg ha') and
haulm(2638 kg ha) yield
than Dh-86(2412 kg ha™ and
2563 kg ha™'), respectively. At
Mohanpur, TAG24 and
TG51remained at par with
respect to pod yield. The
groundnut variety TKG Bold
recorded significantly higher
pod, kernel and haulm yield
(2599, 1897 and 2714 kg ha’,
respectively) over groundnut
variety Konkan Gaurav (2269,
1674 and 2401 kg ha'',
respectively). At Tindivanam,
higher growth and yield
parameters were observed in
TMV 13 under rice fallow
groundnut system over TMV
7. At Vriddhchalam, VRI 8
produced higher pod yield
over VRI 7. At Dharwad
(Kumta), Mohanpur,
Shirgaon, and Vridhachalam
application of 125 % RDF +
Rhizobium gave significantly
higher pod yield while at
Tindivanam application of
100 % RDF + Rhizobium gave
significantly higher pod
yield.

10. Application of bio-formula-

tions in rabi-summer grou-
ndnut production.

The trial was conducted was
at Akola, Dharwad, Jalgaon,
Junagadh, Kadiri, Mohanpur,
Rahuri, Tirupati for rabi-
summer 2017-18 and all the

centres except Akola have
reported the results. Appli-
cation of 100 percent RDF
was found to produce signi-
ficantly higher yield over rest
of the treatments at all the
centres. At Tirupati, yield
levels were comparable with
the application of 100
percent and 75 percent RDE
At Dharwad and Mohanpur,
application of NPK liquid
formulation + Zn solubilizing
bacteria produced signifi-
cantly higher pod yield over
biogrow and control. At
Jalgaon and Rahuri, signifi-
cantly higher pod yield was
obtained with the applica-
tion of biogrow. While at
Junagadh, the yield levels
were at par with the
application of NPK liquid
formulation + Zn solubilizing
bacteria and biogrow.
However, at Tirupati no signi-
ficant effect of application of
bioformulations was obser-
ved on pod yield of groun-
dnut.

11. Effect of foliar application of

water soluble fertilizer on
growth, yield and nutrient
uptake of summer grou-
ndnut.

The trial was conducted at
Jalgaon, Junagadh, Pudd-
ucherry and Rahuri centres
during rabi/summer 2017-
18. At Jalgaon and Rahuri,
application of 75% RDF+2%
WSF at 45,60,75 DAS while at
Junagadh and Pudducherry
application of 75% RDF+
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1.5% WSF at 45,60,75 DAS
produced significantly
higher podyield over control.

Agronomic management of
AVT

No AVTs were conducted by
any center during rabi/
summer 2017-18.

ITII. CROP PROTECTION

Altogether 21 trials, 9 during
rabi-summer 2017-18, 12
during kharif 2018 from
entomology and pathology
were conducted. The highli-
ghts with five recomm-
endations from the research
of selected centres are prese-
nted:

Insect-pests' situation:

Incidence of sucking pest
and defoliators was recorded
throughout the centres.
Spilarctia ablique was obser-
ved during the entire cropp-
ing season with defoliation
per cent of 2.5 to 5.5. at
Dharwad. The maximum
damage by Spodoptera litura
Fab. and leaf miner was
noticed during 45-75 days of
crop growth wherein,
Spodoptera damage ranged
from 15-35 percent at Rai-
chur. Latur recorded highest
population of leaf hopper
ranging from 5 to 25 leaf
hoppers/3 leaves with damage
of 25 per cent. Whereas, the
population of thrips ranged
from 5 to 22 leaf hoppers/3
leaves damage 16.8 thrips/3
leaves. Helicoverpa and leaf
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miner ranged between 20
and 15 per cent in farmers
field respectively.

Occurrence of natural
enemies:

Natural enemies observed
during kharif season were
predatory Coccinellids,
spiders and green lace wings
from Latur, Pavagada,
Raichur, Vridhachalam and
being maximum at Dharwad.
Nomuraea rileyi was reco-
rded at Dharwad causing
mortality of Spodoptera
larvae being peak during
September (6.5-17%). The
birds observed were mina,
black dungro and cattle
egret, and the major
parasitoids recorded were
Apanteles sp.and Campoletis
chlorideae.

Monitoring of Spodoptera,
Helicoverpa, leaf miner and
sucking pest of groundnut:

Peak Spodoptera moths of
182 during 32" standard
week at Dharwad while in
Latur it was 38" standard
week, in Raichur 45"
standard week (84.2 moths/
trap), and Vridhachalam
observed three peak catches
on 27 SMW, 28 SMW and 32
SMW. The highest (26 adults)
numbers of Helicoverpa were
caught during 39" SMW at
Latur and Raichur. However,
leaf miners noticed were
more (4.8/trap) during 38"
standard week at Raichur.
Leathoppers, in yellow sticky
trap were maximum on 33

and 34 SMW (16.4 and 15.4
hoppers/trap/day/acre) and
there after declined to 8.6
hoppers/trap/day/acre on
39 SMW atVridhachalam.

Screening for resistance to
insectpests:

ISK-1-2018-18 and ISK-1-2018-
29 was found promising
against defoliators and
sucking pests at Dharwad;
leaf hopper, Spodoptera and
leaf miner in Latur, and for
leaf miner at Vridhachalam.
ISK-1-2017-09 was effective
against thrips at Dharwad,
leaf hopper, Spodoptera at
Latur. ISK-1-2017-20 had
recorded lower damage score
against Thrips at Dharwad,
leaf hopper and Spodoptera
atLatur.

Management of root-feed-
ersingroundnut:

Seed treatment with Chlorpy-
riphos @12ml/kg or Imidaclo-
prid 600FS @2ml/kg were
found effective in managing
white grub species from 63-
72% at Junagadh (Gujarat)
with ICBR of 1:48 and 83-92%
at Dharwad (Karnataka) with
ICBRof1:34.9

Diseases situation:

Monitoring of major diseases
at farmers' field and research
stations was reported. Maxi-
mum Late leaf spot (LLS) was
reported from Aliyarnagar (7
scale) followed by Dharwad
(7-9 scale), Junagadh (4-6)
Ludhiana and Vridhachalam
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(5-7). Early leaf spot (ELS)
was moderate at Dharwad
(2-5 scale) and low in other
research stations. Rust was
maximum at Aliyarnagar (7
scale) followed by Dharwad
and Vridhachalam (5-7).
Maximum Alternaria leaf
blight (ALB) was reported
from Vridhachalam (5 scale),
Junagadh and Pavagada (3-4
scale). Collar rot from
Vridhachalam (15-20%),
Bikaner and Junagadh (10-
14%). Dharwad and Vrida-
chalam reported stem rot
incidence of 30%. PBND was
reported from Raichur (32-
82%) and Pavagada (13%).
Dry root rot was recorded
high at Raichur (12-29%) and
Kadiri (24-36%). PSND was
reported from Kadiri (16-
36%). Collar rot was maxi-
mum atVridhachalam (21%).

Screening of IVI-1 & AVT and
other coordinated trial
material for resistance /
tolerance to major diseases:

Among genotypes screened,
ISK-1-2018-18 was promising
to rust and LLS at Aliyarna-
gar, Jalgaon and LLS at
Junagadh and Vridhachalam.
ISK-1-2018-29 showed
resistance to rust and LLS at
Aliyarnagar; LLS, stem rot
and dry rot in Junagadh. IVK-
[-2018-9 showed resistance
torustand LLS at Aliyarnagar
and collar rot incidence in
Bikaner. ISK-1-2018-10 (rust
and LLS) Aliyarnagar and LLS
atVridhachalam. ASK-2018-7
showed resistance to rust
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and LLS at Aliyarnagar and
stem rot (Junagadh) and
collar rot (Kadiri). LSVT-II-
2017-9 showed resistance to
rust and LLS at Aliyarnagar
and to collar rot and stem rot
at Jalgaon. IVK-1-2018-6 was
resistant against LLS at
Dharwad; collar rot, stem rot,
LLS and rust at Junagadh and
LLS at Kadiri, and ELS, LLS,
soil borne and PBND at
Raichur. ISK-I-2017-30 was
resistant to LLS at Dharwad,;
dry root rot (DRR) at Kadiri.
IVK-1I-2017-3 had resistance
to LLS at Dharwad and DRR
at Kadiri. IVK-1-2017-27
showed resistance to LLS at
Dharwad and was free from
collar rot at Junagadh and
Kadiri. ISK-1-2018-3 was
found to be resistant against
collar rot, stem rot, leaf spots
and rust at Jalgaon, and
collar rot at Kadiri. ISK-I-
2018-4 was found resistant to
collar and stem rot at Jalgaon
and ELS, LLS and PBND at
Raichur. ISK-I-2018-18 was
resistant to LLS and rust at
Jalgaon and stem rot at
Vridhachalam. IVK-I-2018-
13 exhibited resistance to
collar rot, stem rot, LLS and
rust at Jalgaon, collar rot and
stem rot at Junagadh and
ELS, LLS, soil borne diseases
and PBND in Raichur. ISK-
2018-1 was resistant to collar
rot and LLS at Junagadh.
ASK-2018-9 was free from
stem rot in Vridhachalam
and ELS, ALB and soil borne
diseasesin Raichur.

>

Validation of Management
Modules for soil borne
diseases:

The module T, was used as
check and next best perform-
ing module was T at Kadiri,
Dharwad, Raichur, and
Vridhachalam. {T6: Deep
summer ploughing with
mould board plough + Soil
application of Trichoderma
@ 4 kg/ ha enriched in 250 kg
FYM/ha+Seed treatment
with Tebuconazole 2DS @ 1.5
g/ kg of seeds + Soil applica-
tion of Trichoderma @ 4 kg/
ha enriched in 250 kg
FYM/ha at 35 and 70 DAS}. At
Aliyarnagar, T2 {Deep sum-
mer ploughing with mold
board plough+ Soil applica-
tion of Trichoderma @ 4 kg/
ha enriched in FYM+ Seed
treatment with Trichoderma
@ 10g/ kg of seed+ Soil appli-
cation of Trichoderma @ 4
kg/ ha enriched in FYM at 35
days after sowing (DAS)}.

Management of major foliar
diseases:

(T4) Seed treatment with
Tebuconazole 2DS @ 1.5 g/kg
seeds followed by Tebucona-
zole 50% + Trifloxystobin 25%
WG @ 1.32 g/L (0.035%) at
40 and 65 DAS in managing
LLS (75%), Rust (65%) at
Dharwad (Karnataka) with
ICBR of 1:10; ELS (68%), LLS
(70%), Rust (67%) at
Pavagada (Karnataka) with
ICBR of 1:8; and ELS (68%),
LLS (60%) at Raichur
(Karnataka) with ICBR of




1:1.9. LLS (61%), Rust (52%),
ALB (46%) at Vridhachalam
(Tamilnadu) with ICBR of
1:3.97

Management of different
insect pests and diseases
through integration of
different IPM modules:

Module 1: Seed treatment
with Tebuconazole2 DS @ 1.5
g/kg seed + Border crop with
bajra (3 or 4 rows) + Need
based spray of Thiodicarb 75
WP @ 1 g/L for defoliator 50-
70 DAS + Need based spray of
Hexaconazole 5 EC@ 1 mL/L
50-70 DAS was effective at
Dharwad (Karnataka) in
managing diseases like Stem
rot (60%), LLS (63%), Rust
(64%) with ICBR of 1:8.3. At
Raichur (Karnataka) it was
effective in managing disea-
ses viz. collar rot (56%), Stem
rot (35%), Dry root rot (46%),
ELS (9%), LLS (28%) with
ICBRof1:9.2

Insect—pests'situation:

Sucking pests were observed
in all the centres while leaf
miner, Spodoptera were
observed at Kadiri. Moderate
to high incidence of thrips
was recorded at Dharwad,
Junagadh, Kadiri (1-7 scale),
Raichur (4.6/terminal bud)
and Vridhachalam (6/leaflet).
Spodoptera litura damage
was severe (6-8) in farmers'
field of Vridhacha-lam
Leafthopper and leaf miner
infestation was recorded at
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Kadiri (1-8). Helicoverpa
armigera incidence was high
at Vridhachalam and
moderate at Dharwad and
Kadiri.

Occurrence of natural
enemies:

The predatoryinsects such as
Coccinellids and spiders
were observed at Dharwad,
Vridhachalam (1/plant) and
Kadiri @ 1-4/4 sqm area.
Apanteles and Compoletis
chlorideae (2-10%) was
observed at Kadiri parasiti-
zing on Spodoptera, Helico-
verpa and leafminer. In
Raichur Chelonus sp. was
noticed in the 9" standard
week parasitizingleaf miner.

Monitoring of Spodoptera,
Helicoverpa, Leaf miner and
sucking pests of groundnut
using traps (pheromone or
sticky traps):

The highest Spodoptera was
recorded (103/ trap) at 51"
standard week in Raichur,
and (6.6/day) trap at 3"
standard week in Junagadh.
The peak incidence of leaf
hopper was recorded
(80.2/trap/week) at 52" week
at Kadiri, which also recor-
ded Leaf miner (15.6/trap) at
12"standard week.

Screening for resistance to
insect pests:

INS-1-2016-07 and INS-I-
2016-08 recorded lower
damage of thrips and leaf
hopper at Dharwad,
Leathopper and Spodoptera

S
DGR

at Kadiri. INS-1-2016-01 was
found effective for Spodop-
tera at Dharwad, for thrips at
Junagadh and for Leathopper
at Kadiri. RSWUE- 2016-2
was efficient against leaf
hopper (Dharwad) and
Leafhopper & Spodoptera
(Kadiri). INS-I-2016-6 and
INS -1-2016-26 had lowest
thrips damage at Junagadh
and Leathopper and Spodo-
ptera damage at Kadiri. INS-
[-2016-5 was resistant to
thrips in Junagadh, Leafho-
pper and leaf miner at Kadiri.
INS-1-2016-11 was resistant
to thripsin Junagadh and leaf
miner at Kadiri. INS-1-15 and
INS-1-2016-23 was resistant
to thrips ad Leafhopper at
Junagadh and Kadiri. INS-I-
2016-8, 23, 27, 28, 29 were
resistant to Leafhopper and
Spodoptera at Kadiri. INS-I-
2016-2,6, 9, 10. 21, 23, 26, 27,
28, 29 were resistant to
Leafhopper and leaf miner at
Kadiri.

Management of groundnut
defoliator pests using bota-
nicals:

Pongamia oil @ 3 ml/l or
Azadirachtin 3% @ 3 ml/lit or
Neem oil @ 3.0 ml/lit or
Pongemia oil 50% plus Neem
0il 50% @ 3 ml/]1 were found
effective in managing
defoliators viz. 31-41%
(Spodoptera), 38-44% (Leaf
Miner), 30-33% (Helicoverpa
armigera) at Kadiri (Andhra
Pradesh) with ICBR of 1:2.37.
At Vridhachalam (Tamil-
nadu) it reduced 68-79%
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Spodoptera with ICBR of
1:3.60, and 50-60% of Leaf
Miner at Raichur (Karna-
taka) with ICBR of 1:6.73.

Monitoring of major disea-
ses of groundnut:

The experiment was conduc-
ted at Aliyarnagar, Dharwad,
Jalgaon, Junagadh, Kadiri,
Raichur, Pavagada and
Vridhachalam. ELS, LLS and
ALB had moderate infection
and ranged between 2 -7
across all the centres. Stem
rot and root rot ranged betw-
een 10-22% at Aliyarnagar
(22%). PBND was highest at
Raichur (16-32%).

Screening of IVT-I & II, AVT
and other coordinated trial
material for resistance/
tolerance to major diseases:

INS-1-2017-11 showed resist-
ance to both rust and LLS at
Aliyarnagar, stem rot at
Dharwad, DRR at Kadiri.
INS-I-2017-27 showed
resistance to rust and LLS at
Aliyarnagar, collar rot at
Jalgaon. INS-1-2016-12
showed resistance to rust
and LLS at Aliyarnagar, stem
rot at Dharwad and Kadiri.
INS-1-2016-13 showed
resistant to rust and LLS at
Aliyarnagar, collar rot at
Junagadh. INS-1-2016-18 was
resistant to rust and LLS at
Aliyarnagar, stem rot at
Dharwad. INS-I-2016-20 was
resistant to rust and LLS at
Aliyarnagar and stem rot at
Junagadh. INS-1-2016-23 was
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resistant to rust and LLS at
Aliyarnagar, stem rot at
Juangadh. AVT-11-2016-6 was
resistant to rust and LLS at
Aliyarnagar and collar rot at
Jalgaon. INS-1-2017-3
recorded less incidence of
stem rotin Dharwad and ALB
at Kadiri. INS-1-2017-7
showed resistance to stem
rot at Jalgaon, DRR and ALB
at Kadiri. RSWUE-II-2016-6
and RSWUE-2016-7 were
found promising against
collar rot (Jalgaon) and stem
rot (Kadiri). RSWUE-2016-8
was free from stem rot at
Jalgaon and PBND at Kadiri.
INS-I-2017-10 was found free
from collar rot at Jalgaon and
ALB at Kadiri. INS-I-2017-21
was free from stem rot at
Junagadh and ALB at Kadiri.
INS-1-2017-6, 16, 21 shown
resistances to ALB at Kadiri
and collar rot at Raichur. INS-
I-2017-26 had low incidence
of ALB and DRR at Kadiri.
INS-1-2017-12 was free from
stem rot and PBND at Kadiri.
INS-I-2016-16 was free from
stem rot and DRR at Kadiri.
INS-1-2016-26 and RSWUE
2016-7 were free from DRR
and PBND at Kadiri.

Management of PBND
through integration of
different modules:

(Module II) Border crop with
bajra (4 rows) + Seed treat-
ment with Imidacloprid 600
FS @1 mL/Kg seeds + Foliar
sprays using Thiocloprid 480
SC @ 0.3 mL/L at 20-25 DAS
followed by Fipronil 55C @

ImL/L @ 40DAS and Aceta-
maprid 20 SP @ 0.2 g/L at 60
DAS) in managing thrips and
PBND with thrips damage of
52% and PBND incidence of
62% at Kadiri (Andhra
Pradesh) with ICBR of 1:2.7.
At pavagada (Karnataka) it
reduced thrips damage of
63% and PBND incidence of
66% with ICBR of 1:8.95. At
Raichur (Karnataka) it
reduced thrips damage of
36% and PBND incidence of
53% with ICBR 0f 1:8.65.

FLD Results for Kharif2018

During Kharif- 2018 FLDs
were allotted in 8 states hav-
ing 13 groundnut research
FLD centers. The states in
which FLDs conducted were
Gujarat, Karnataka, Maha-
rashtra, Rajasthan, Manipur
and West Bengal. The FLDs
were allotted on Whole
Package (WP). Among the
550 FLDs allotted, results
were received for 342 FLDs
from 8 centers, which indi-
cated 62 per cent of imple-
mentation.

There were 10 new varieties'
production potential and
profitability were compared
with 8 old ruling varieties
which are cultivated with
farmers' traditional cultiva-
tion practices.

The average pod yield achi-
eved was 2032 kg/ha under
improved whole package of
practices, in which mainly,




new varieties were demo-
nstrated. The old varieties
performance observed was
1667 kg/ha with farmer's
traditional practices. The
yield increase observed was
23.9 per cent. The minimum
yield difference observed
was 11.9 percent and the
maximum was 37.0 per cent.

The average cost of cultiva-
tion with improved practice
was Rs.58897kg/ha in
comparison with Rs.54198
kg/ha with farmer's practice.
The maximum observed was
129922 kg/ha in improved
practice and 104082 kg/ha
with farmer's traditional
practice.

The average Gross Marginal
Returns with improved
practice was Rs.98036/ha
and Rs.78461/ha with
respect to traditional practi-
ces. Net returns observed
was Rs.59985/ha and Rs.
44177 /ha for improved
practice and farmer's practi-
cesrespectively.

The average B: C was 2.1 and
1.7 forimproved practice and
farmer's practices respecti-
vely.

FLD Results for rabi-summer
2017-18

The rabi-summer 2017-18
FLDs were allotted in 9 states
having 18 groundnut resea-
rch FLD centers. The states
in which FLDs conducted
were Andhra Pradesh, Guja-
rat, Karnataka, Maharashtra,

DGR ANNUAL REPORT 2018 - 19

Pradesh and West Bengal.
The FLDs were allotted on
Whole Package (WP) compo-
nent. Among 300 FLDs
allotted, from 13 centers
results were received for 215
FLDs, which indicated 71 per
centofimplementation.

There were 11 new varieties'
production potential and
profitability were compared
with 12 old ruling varieties
which are cultivated with
farmers' traditional cultiva-
tion practices.

The average pod yield
achieved was 2749kg/ha
under improved whole
package of practices, in
which mainly, new varieties
were demonstrated. The old
varieties performance
observed was 2219kg/ha
with farmer's traditional
practices. The yield increase
observed was 25 per cent.
The minimum yield diffe-
rence observed was 12.4
percent and the maximum
was 44.0 per cent.

The average cost of cultiva-
tion with improved practice
was Rs.45682/ha in compa-
rison with Rs. 43197 / ha with
farmer's practice. The
maximum observed was
Rs.86581/ha in improved
practice and Rs.99228/ha
with farmer's traditional
practice.

The average Gross Marginal
Returns with improved
practice was Rs. 116948/ha
and Rs.931138/ha with

respect to traditional practi-
ces. Net returns observed
was Rs.63612/ha and
Rs.45585/ha for improved
practice and farmer's
practices respectively. The
average B: C was 2.5 and 2.1
for improved practice and
farmer's practices respec-
tively.
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7 Externally funded projects

1. ICAR Seed Project on Seed
Production in Agricultural
Crops
Nodal Officer & PI:

Dr. Narendra Kumar

Co-PI:

Mr. Ghous Ali, Scientist,
Agronomy, Arid Regional
Campus (ARC)-ICAR-CSWRI,
Bichhwal Industrial Area,
Bikaner

FundingAgency:
ICAR-Indian Institute of Seed

Science, Mau-275103, Uttar
Pradesh

Duration:2017-2020

Fund outlay: Rupees 8.40
Lakhsduring2018-2019

Summary

* Breeder seed production of
Girnar-2 and Girnar-3 variety
wastakenin5.0haand 14.5at
Bikaner and DGR, Junagadh
respectively during2018-19.

* Nucleus seed production of
Girnar-2 and Girnar-3 variety
was taken in 0.85 ha and

0.6ha. at Bikaner and DGR,
Junagadh respectively during
2018-19.

Produced a total 134.10q
breeder seed of Girnar-2
(44.1q) and Girnar-3 (90.0q)
variety during2018-19.

Produced a total 19.0q
nucleus seed of Girnar-2
(10.5g) and Girnar-3 (8.5q)
variety during2018-19.

Supplied a total 64.65q bree-
der seed of Girnar-2 (45.3q),
Girnar-3 (19.35q) varieties to
eight different indentors
during2018-19.

Generated a revenue of rup-
ees 10,11,618.00 from selling
of the groundnut breeder
seed and other produce.

Groundnut fodder of 6.0 ha.
area of Girnar-2 was handed
over to ICAR-CSWRI-ARC,
Bikaner.

Organized one Groundnut
farmers fair of 250 farmers of
Junagadh district on 24"
February 2019 at DGR Juna-
gadh.

Breeder Seed Production Achi-
evement:

Kharif2018:

The DAC indent of breeder
seed of Girnar-2 and Girnar-3
varieties was 4.0q and 117.7q
respectively for kharif-2019,
accordingly which was unde-
rtaken in kharif-18. Against
the BSP-I/DAC indent,
breeder seed production of
Girnar-2 variety was taken up
in 5.0 ha. at DGR-RRS, Bika-
ner and Girnar-3 in 14.5 ha.
(Seeds unit: 9.7ha. and Farm
section: 4.8ha.) area at DGR,
Junagadh. Besides that
nucleus seed production
programme of Girnar-2 was
also undertaken in 0.85ha at
DGR-RRS, Bikaner and
Girnar-3 in 0.6ha area at
DGR, Junagadh. Under this
project, seed unit produced
44.1q and 90.0q (Seeds unit:
51q and Farm section: 39q)
breeder seed and 10.5q and
8.5.g nucleus seed of Girnar 2
and Girnar-3 variety respe-
ctively. Now there is enough

Table-1: Variety-wise seed of different classes produced under ISP during kharif- 2018

Indent (q)

Variety

DAC BSP-1

Area sown (ha.)

Seed Production (q)

Girnar-2 4.0 4.0 RRS, 5.0 0.85 54.6 44.10 10.5 ==
BKN

Girnar-3 117.7 50.0 DGR 14.5 0.6 98.5 90.00 8.5 ==
JND

Total 121.7 54.0 19.5 1.45 153.10 134.10 | 19.0 --
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HRD programmes and field visits

BSP monitoring team from IISS, Mau
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Table 2: Details of seed materials supplied during 2018-19.

Breeder seed (q) quallty seed (q) | Resource generation (Rs)

Girnar-2 45.30
2 Girnar-3 04 19.35 0.0
3 | Girnar-3 — 43.25" 0.0

10,11,618.00

*Disposed-off as general produce due to non lifting
Table 3: Details of HRD programme organized during 2018-19

1. || Groundnut farmers fair | 24" February 2019

250

15village of Junagadh district

nucleus seed of Girnar-2 and
Girnar-3 to meet out demand
of breeder/quality seed of
Girnar-2 and Girnar-3 for the
kharif-2020, which will be
producein kharif-2019.
Distribution of seed/planting
material
During 2018-19, seed unit has
supplied a total 64.65q breeder
seed of Girnar-2 (45.3q),
Girnar-3 (19.35q) varieties to
eight different indentors. Due
to non-lifting of breeder seed

Capacity building and
technology dissemination

During the 2018-19, under
HRD component of ICAR
seed project organized a
groundnut farmer fair on 24"
February, 2019 at ICAR-DGR,
Junagadh. About 250 farmers
from 15 villages from
Junagadh district participa-
ted in this mela. The aim this
mela was to provide informa-
tion on improved technology
of groundnut cultivation.

2. Mapping of QTLs conferring

resistance to peanut bud
necrosis disease in ground-
nut

PI: Ms. Mital D. Jasani
Mentor : Bera SK
FundingAgency:
DSTunderWOS-A scheme
Duration:

3 years (April 2018- March
2021)

Fundoutlay: Rs.21,55,200.00

Brief progress report of the
project

of Girnar-3 variety (43.25q)
was dispo-sed-off as general
produce in the local market
with the approval of the
Director (Table-2).

Resource generation

During 2018-19, seed unit
has generated revenue of
Rs.10,11,618/- through sup-
plied of a total 107.9q breeder
seed of Girnar-2 and Girnar-3
varieties to the different
indentors. Annual budget
of Rs. 8.40 lakhs received
under this project from the
ICAR-Indian Institute of
Seed Science, Mau during
the period under report
(01.04.2018t031.3.2019).

M P1 P2P1P2P1 P2P1P2 P1P2 P1P2P1 P2

Pl P2 P1 P2 Pl

P2 M Pl P2 P1 P2

Fig. 1 Parents showing polymorphism with SSR primers, P1 & P2
indicate JL-24 & NRCGCS-86 and M indicates 100bp DNA marker




In kharif2018, 260 RILs of JL-
24 and NRCGCS 86 (F6) were
multiplied for further use in
phenotyping and genotyping
Phenotyping of 260 RILs
along with parents has been
done under UAS, Raichir, a
natural hot spot for PBND in
Rabi2019.

A total 500 SSRs have been
screened between the parents
so farand 70 (14%) SSRs were
found polymorphic between
parents.

Study of parental polymor-
phism with 1ldditional 1500
SSRsisin progress.

. Modelling insect pests and
diseases under climate
change and development of
digital tools for pest mana-
gement

Centre-PI (DGR, Junagadh):
Thirumalaisamy PP

Centre Co-PI (DGR, Juna-
gadh): Harish G

Thematic Area: Pest dyna-
mics in relation to climate
change in the national
innovation on climate
resilient agriculture (NICRA)
Funding Agency: Ministry of
Agriculture and Farmers'
welfare, Gol through NICRA
project

Duration: 2017-2020

Fund outlay: Rs.18 lakh for
threeyears

Objectives

Pest and disease dynamics,
changes in crop-pest/ patho
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gen relationships, changed
profile of insect pests and
emergence of new biotypes
due to climate change, and
development of forewarning
system

About 790 mm rain-fall was
received from 24" to 38"
metrological week falling in
the second week of June to
third week of September.
Rain-fed sowing was taken in
the first week of July. Outbr-
eak of Helicoverpa and thrips
was recorded in the kharif
groundnut. Defoliation of
groundnut by Helicoverpa sp.
was severe and less damage
by Spodoptera were recorded
atthe crop age of45to 55 days
as temperature 32+2°C
(max.) and 25+2°C (min.) and
rain-fall (about 140mm
evenly distributed from 30"
to 38" std. week) which
favored these pest. An
average of 3-51arvas per plant
was recorded in unprotected
farmers' fields. Thrips
damage was recorded from
32" std. week to 42" std.
week. At the time of subside
of defoliators damage, severe
damage by thrips was recor-
ded due to increased temp-
erature from 32+2°C (max.) to
37+2°C (max.) and zero
precipitation from 39" std.
weeks. Besides, jassids and
aphids were recorded in few
fields with lowinfestation.

Foliar diseases (ELS and LLS)
were not developed beyond 3
and 6 grade of 1-9 scale,

4.

respectively, during the crop
period, due to increased
temperature from 32+2°C
(max.) to 37+2°C (max.) and
zero precipitation from 39"
std. week coinciding the crop
age of 60 days to till harvest.
Maximum disease severity of
LLS was recorded at the crop
age of 70-80 days, coinciding
the std. week 0f42-43.

Farmers taken groundnut in
pre-monsoon sowing was
suffered with collar rot. The
incidence of collar rot and
stem rot was ranged from 0 to
maximum of 4 plants out of
10 plants in few fields in the
month of August (34" std.
week).

Special efforts were taken to
manage the white grub
damage in groundnut by
ICAR-DGR. White grub
damage in groundnut was
well tackled by adopting
prophylactic control measures
(spray of insecticide on host
trees and seed treatment with
insecticides) by the famers.

All India network project on
soil biodiversity-biofertilizers

PI: Pal KK

CO-PI: Dey R

Funding agency: ICAR
Duration: 01.04.2017-
31.03.2020

Fund outlay: Rs. 11.00 lakh

Objectives:

Identification of drought-
and salinity- tolerant rhizo-
bia for enhancing BNF and
yield of groundnut
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Table 1. Evaluation of rhizobia under moisture-deficit stress
(five alternate irrigations at 15 d interval from date of
germination), cultivar TG37A (summer 2018)

PY (kg/ha) | HY (kg/ha)

Control 1961 4400 16.3
NC92 2009 4753 23.2
DGR-Rhill 2099 4820 24.3
DGR-Rhi19 2126 4580 20.3
DGR-Rhil0 2036 4730 239
DGR-Rhil17 2520 5050 32.6
CD (0.05) 208 332 5:1

e Microbial diversity in groun-
dnutbased cropping systems

e Development of formulation
ofbioinoculants .

Achievements:

e Four groundnut rhizobia viz.
DGR-Rhil0, DGR-Rhill,
DGR-Rhil7, DGR-Rhil9
along with standard isolate
NC92 were evaluated with
application of irrigation at 15

days interval after emerge- O

nce. These rhizobia were
capable of tolerating matric
potential of -2.5 MPa to -3.5
MPa. Application of DGR17
significantly enhanced the
pod yield, haulm yield,

nodulation and shelling out-
turn (Table 1) of groundnut
(cvTG37A).

Seventy-seven rhizobia,
tolerant to moisture-deficit
stress, have beenisolated and
identified by 16S rRNA
sequencing. Majority of them
belonged to Rhizobium sp.,
Rhizobium tropici and
Ochrobactrumsp.

Exploring the diversity of
extreme halophiles by
functional and comparative
genomics for isolating novel
genes and alleles for affor-
ding salinity tolerance to
crop plants

PI:PalKK

CO-PI:DeyR

Funding agency: ICAR through
AMAAS project

Duration: 01.04.2017-
31.03.2020

Fund outlay: Rs. 31.64 lakh

Objectives:

To understand the bioche-
mical and molecular bases of
osmoadaptation and osmo-
regulatory mechani-sms of
selected extreme halophilic
bacilli, archaea and fungi on
evolutionary perspective

To identify candidate gene(s)
having relevance to salinity
tolerance for future exploita-
tion in development of crops
tolerant to salinity

Significant Achievements:

Besides validation of expre-
ssion of genes/enzymes
linked to alternate carbon
(survival and multiplication)
in extreme haloarchaeon
3A1-DGR via the action of
biocarbonate transporter
(Bic), phophoenolpyruvate
orthophosphate dikinase
(PPDK), phosphoenolpyru-
vate carboxylase (PEPC) and

Table 1. Over-expression of genes of the enzymes linked to over-expression of serine-glyoxylate cycle

Serine- Phospho- Serine Methyl | Malate
hydroxy- serine glyoxylate | malonyl |synthase
methyl phosph- | aminotra- CoA
transferase atase nsferase mutase
3A1-DGR (10% NacCl) 1.00° 1.00° 1.00° 1.00° 1.00¢
TG37A 3A1-DGR (20% NaCl) 4.79° 9.23" 12.05° 10.18" 11.12°
3A1-DGR (30% NacCl) 16.47° 13.56° 18.09° 21.54" 17.07°




malate dehydrogenase
(MDH) utilizing dissolved
CO2 i.e. biocarbonate as
carbon source and its subse-
quent modifications into
malate when 3A1-DGR was
grown at 30% of NaCl conce-
ntration as compared to
when it was grown at 10%
NacCl, the concpmmitant
overexpression of Serine
hydroxymethyl transferase,
phosphoserine phosphatase,
and serine-glyoxylate amino-
transferase which will lead to
production of glycine as
osmoprotectant. Simultan-
eously, methylmalonyl CoA-
mutase, ethyl malonyl- CoA
mutase, malate synthase, etc.
were also validated in real
time by designing appro-
priate primers using genome
sequence data. Over-expre-
ssion of the genes respon-
sible for the production of the
above enzymes tanged from
4.79 fold to 12.05 folds at 20%
NaCl and that at 30% of NaCl
it varied from 13.56 folds to
21.54 folds for different
enzymes (Table1).

. Marker-assisted gene pyra-
miding for foliar diseases
and high oleic acid content
in groundnut

NPDF Fellow: Tejas Bosamia
Mentor: Chandramohan S
Funding Agency: SERB, DST
Duration: Two years (April
2017 to March 2019)

Fund outlay: Rs.20 lakh for
two years

A total of four Advanced bac
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kcrossed lines (ABLs_216,
ABLs_2, ABLs_44, ABLs_36)
as female and one high oleic
acid content advance back-
crossed line (ABLs_5841) as
male were selected based on
presence of linked markers
for foliar disease resistant
and high oleic acid content
respectively. The hybridi-
zations between four ABLs
216, ABLs_2, ABLs_44, ABLs_
36 with ABLs 5841 were
generated a total of 61 indivi-
dual F, plants. Of which 41
(~67%) were confirm true
hybrid based on CAPs
marker. The true intercross F,
were selfed to generate
intercross F,. A total of 343 F,
plants from cross between
ABLs_216, ABLs_2, ABLs_44,
and ABLs 36 X ABLs 58411
were screened with CAPs
marker to confirm homozy-
gosity of both mutant alleles
of FAD gene. Among 343
plants 40 were confirmed for
homozygous double mutant
for both alleles of FAD genes.
These plants were also confi-
rmed for the QTL regions on
B03/ A03 and B10/A02 by
foreground screening with
LLS and rust resistance-
linked markers IPAHM103,
GM2079, Seq8D09, GM2009,
GM2301 and DGR-329. The
biochemical and phenotypic
evaluation was carried out of
marker conformed F, intro-
gression lines in kharif 2018.
The seeds harvested from
each positive plant were
subjected to fatty acid

profiling by gas chromat-
ography. A totalof 11 lines out
of 40 lines were found to have
oleic acid =79 per cent while
estimated on Gas chromato-
graphy. However, the oleic
acid content of the rest of 29
lines was ranged from 68-78
per cent. All these lines were
subjected to generation
advancement and pheno-
typic evaluation for the foliar
diseases resistance in kharif
2018 since these lines also
contained QTLs for foliar
diseases resistance. These
lines showed a significant
level of resistance to ELS and
LLS (score range 2-3) as
compared to the susceptible
check (scorerange 7-8).
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Productivity of Oilseeds in
Changing Climate Scenario
held during 7-9 April, 2018 at
ICAR-DGR, Junagadh. pp.
146.

Ram A Jat, Sacheen Raval and
Kiran K Reddy. 2018. Soil
Properties Influenced By
Tillage and Crop Residue
Management Practices In




Groundnut Based Cropping
Systems in Vertisols of
Saurashtra Region of Gujarat.
(In): National Conference on
Enhancing Productivity of
Oilseeds in Changing
Climate Scenario held during
7-9 April, 2018 at ICAR-DGR,
Junagadh. pp. 191.

Kiran Reddy and Ram A Jat.
2018. Changes in soil physical
properties as affected by
tillage systems and residue
management practices in
groundnut based cropping
system. (In): National
Conference on Enhancing
Productivity of Oilseeds in
Changing Climate Scenario
held during 7-9 April, 2018 at
ICAR-DGR, Junagadh. pp. 68.

Narayanan G, Murlidhar
Meena, Rathnakumar AL, and
Ram A Jat. 2018. An analysis of
resource use efficiency and
policy interventions for
doubling farmer's income
under changing climate
scenario. (In): National
Conference on Enhancing
Productivity of Oilseeds in
Changing Climate Scenario
held during 7-9 April, 2018 at
ICAR-DGR, Junagadh. pp.
101-102.

Aniket Diwedi, Ram A Jat and
Bhawani Singh Prajapat.
2018. Effect of Nutrient
Sources and Nutrient
Solubilizers on Growth and
Yield of Summer Groundnut
in Black Calcareous Soil of
Sourashtra Region. (In):
National Conference on
Enhancing Productivity of
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Oilseeds in Changing
Climate Scenario held during
7-9 April, 2018 at ICAR-DGR,
Junagadh. pp. 184.

Ram Dutta

Ram Dutta, Amit Kumar,
Thirumalaisamy PP, Ajay BC,
Sana A Yousufzai and
Padvi RD (2018). Module(s)
for effective management of
soil borne diseases as well as
supporting yield of Ground-
nut. In: Extended summaries
of National Conference of
Oilseeds (NC0OS2018), 7-9
April, 2018, ICARDGR,
Junagadh 362001, Gujarat,
India, 83pp

Harish G, Thirumalaisamy PP,
Ram Dutta and Savaliya SD
(2018). Bio-efficacy of Acorus
calamus for in managing
Caryedon serratus in peanut.
In: Extended summaries of
National Conference of
Oilseeds (NC0OS2018), 7-9
April, 2018, ICARDGR,
Junagadh 362001, Gujarat,
India, 75pp

Thirumalaisamy PP, Riddhi H.
Rajyaguru, Dutta R, Jadon KS,
Padvi RD, Rathnakumar AL
and Vemana K (2018).
Diversity analysis of Sclero-
tium rolfsii using molecular-
markers, mycelia compa-
tibility and aggressiveness,
incitant of stem and pod rot in
groundnut. In: Extended
summaries of National
Conference of Oilseeds
(NCOS2018), 7-9 April, 2018,
ICARDGR, Junagadh 362001,
Gujarat, India, 78pp

Thrumalaisamy

Ranjit Kumar Paul, S. Vennila,
MN Bhat, PP. Thirumalai-
samy, G. Harish, P. Indira
Gandhi, K. Vemana, S.B.
Gawade, S. Nisar, S.K. Yaday,
V.K. Sharma and Murari
Kumar. Modelling thrips
infestations on groundnut
using wavelet analysis and its
comparison with ARIMA
model. In: International
Conference On Climate
Change, Biodiversity and
Sustainable Agriculture
(ICCBSA-2018) 13-16
December, 2018. Celebrating
Golden Jubilee of Assam
Agricultural University,
Jorhat.

Harish G, Thirumalaisamy
PP, Ram Dutta and Savaliya
SD. 2018. Bio-efficacy of
Acorus calamus for in mana-
ging Caryedon serratus in
peanut. In: National
conference on "Enhancing
Productivity of Oilseeds in
Changing Climate Scenario"
during April 7-9, 2018 at ICAR-
DGR, Junagadh, Gujarat.

Thirumalaisamy PP, Riddhi H.
Rajyaguru, Dutta R, Jadon KS,
Padvi RD, Rathnakumar AL
and Vemana K. 2018. Diversity
analysis of Sclerotium rolfsii
using molecular-markers,
mycelia compatibility and
aggressiveness, incitant of
stem and pod rot in ground-
nut. In: National conference
on "Enhancing Productivity
of Oilseeds in Changing
Climate Scenario" during
April 7-9, 2018 at ICAR-DGR,
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Junagadh, Gujarat.

Ram Dutta, Amit Kumar,
Thirumalaisamy PP, Ajay BC,
Sana A Yousufzail and Padvi
RD. 2018. Module(s) for
effective management of soil
borne diseases as well as
supporting yield of Ground-
nut. In: National conference
on "Enhancing Productivity
of Oilseeds in Changing
Climate Scenario" during
April 7-9, 2018 at ICAR-DGR,
Junagadh, Gujarat.

Rinky Dey, Ajay BC, Mahatma
MK, Thirumalaisamy PP,
Gangadhara K, Praveen Kona,
Sahil Patel. (eds.) Extended
summaries: National Confer-
ence of Oilseeds (NCOS2018),
7-9 April, 2018, ICARDGR,
Junagadh 362001, Gujarat,
India. Published by Indian
Society of Oilseeds Research,
Hyderabad and ICAR-
Directorate of Groundnut
Research, Junagadh 362001,
Gujarat.230p.

Kiran Reddy

Kiran Reddy and Ram A Jat.
2018. Changes in soil physical
properties as affected by
tillage systems and residue
management practices in
groundnut based cropping
system. (In): National
Conference on Enhancing
Productivity of Oilseeds in
Changing Climate Scenario
held during 7-9 April, 2018 at
ICAR-DGR, Junagadh. pp. 68.

Ram A Jat, Sacheen Raval and
Kiran K Reddy. 2018. Soil
Properties Influenced By
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Tillage and Crop Residue
Management Practices In
Groundnut Based Cropping
Systems in Vertisols of
Saurashtra Region of Gujarat.
(In): National Conference on
Enhancing Productivity of
Oilseeds

ALsingh
* A.L. Singh, Sujit K Bishi,

Sushmita,Vidya Chaudhari
and C.B., 2018 Climate
resilient groundnut cultivars
for various rain-fed situations
of India. National Conference
on enhancing productivity
ofOilseeds (NCOS2018) in
changing climatic scenario, 7-
9 April, 2018,ICAR-DGR,
Junagadh,Gujarat,India, p 19-
20.

A.L. Singh, Vidya Chaudhari,
Sushmita, CB Patel and SK
Bishi 2018. Zn-bioforti-
fication in groundnut through
various Zn-sources. ibid. p
149.

A.L. Singh, R.N. Nakar, Vidya
Chaudhari, C.B. Patel and
Nisha Goswami, 2018. Foliar
application of zinc-sulphate
enhances photosynthetic
efficiencies and productivity
ofgroundnut. ibid. p 151.

Nisha Goswami, A.L. Singh, K.
Chakraborty, C.B. Patel, Vidya
Chaudhari and R.N. Nakar
2018. Photosynthetic respo-
nse of peanut cultivars to
salicylic acid application
under salt stress. ibid, p 193.

A.L. Singh, Sushmita, Vidya
Chaudhari and C. B. Patel,
2018. The zinc content in

peanutseed is governed by its
size and calcium and
phosphorus nutrition. In:
5thinternational Symposium
on Zinc (Zinccrops2018)for
“Improving crop production
and human health”, 5-7 Sept
2018 KU Leuven,Belgium. P
39.

* A.L. Singh, 2018. Phosphorus

efficient cultivars and their
role in increasing peanut
productivity in India. In 6th
Symposium on Phosphorus
in Soils and Plants (PSP6
2018), 10-13 Sept 2018, KU
Leuven,Belgium, P 193.

* A.L. Singh, Sushmita, V.

Chaudhari and C.B. Patel,
2018. Improvements in
photosynthetic efficiencies
among Indian peanut
cultivars. Proc 41st All India
Botanical Conference on the
“ecological restoration,
carbon sequestration and
biotechnological approaches
for biodiversity conserva-
tion”Oct 25-27, 2018, the
Indian Botanical Society and
Jiwaji Univ Gwaliorp 116.

* A.L. Singh, Sushmita, M.K.

Mahatma, V. Chaudhari, C.B.
Patel and Lokesh Kumar,
2018. Peanut a nature's
nutritious food and good
source of iron and zinc. Proc
Golden Jubilee International
Conference of Nutrition
Society of India Nov 15-17,
2018 at ICMR-NIN,
Hyderabad. p 288

* A.L. Singh, 2018. Micronut-

rient bio-fortification in food
crops: an essential agenda for




mineral nutritionist to
combat its widespread
malnutrition in India. 4th
International Plant Physio-
logy Congress, Dec 2-5, 2018
CSIR-National Botanical
Research Institute, Lucknow.
p-315

Dey R

Dey R and Pal KK (2018).
DAPG-producing fluorescent
pseudomonads: Promising
bioinoculants for groundnut.
Oral presentation in the
National Conference on
'Enhancing productivity of
Oilseeds in changing climate
scenario' jointly organized by
the Indian Society of Oilseeds
Research, Hyderabad and
ICAR-DGR Junagadh, 7-9th
April, 2018. Extended
Summary. P. 76.

Dey R, Devi Dayal and Pal KK
(2019). Endophytes mediated
succour to salinity-stressed
groundnut in Kachchh,
Gujarat. Oral presentation in
13th International Confe-
rence on Development of
Drylands, organized by
International Dryland
Development Commission
and Arid Zone Research
Association of India, ICAR-
CAZR], Jodhpur,February 11-
14,2019. AbstractsbookP. 56.

Pal KK, Dey R., Bhadania RA.,
Nawade BD., Patel SV.,
BhalaniH.,and DashP. (2019).
Application of endophytes for
alleviation of drought and
saving of irrigation water in
groundnut. Oral presentation
in 13" International Confe

DGR ANNUAL REPORT 2018 - 19

rence on Development of
Drylands, organized by
International Dryland
Development Commission
and Arid Zone Research
Association of India, ICAR-
CAZR], Jodhpur, February 11-
14, 2019. Abstracts book pg.
no. 104.

Dey R, Pal KK and Dash P
(2019). Development of
suppressive soil for manage-
ment of soil-borne fungal
pathogens of groundnut.
Poster presentation in XIV
Agricultural Science Con-
gress, 20-23 February, 2019,
NASC, Pusa, N. Delhi,
Abstracts pg.no. 251-252.

Pal KK (2019). C3-CAM
transition as a tool to develop
climate smart C3 crops. Poster
presentation in XIV Agri-
cultural Science Congress, 20-
23 February, 2019, NASC,
Pusa, N. Delhi, Abstracts P. 24.

Pal KK, Dey R, Sherathia DN,
Chakraborty K, Rathnakumar
AL, Mahatma MK, Ajay BC,
Devidayal, Arvind Kumar,
Shamsudheen M, Mandaliya
VB, Bhadania RA, Patel MB,
Maida B Mehta DH, Nawade
BD, Patel SV, Lokesh Kumar,
Singh V, and Dash P (2018).
Application of endophytes for
alleviation of drought stress
and saving of irrigationwater.
Oral presentation in the
National Conference on
Enhancing Productivity of
Oilseeds in Changing Climate
Scenario. 7-9 April, 2018,
Junagadh. Extended
summary Pp. 58-59.

Dey R, Pal KK, Sherathia DN,
Devidayal, Shamsudheen M,
Arvind Kumar, Rupapara, RB,
Mandaliya, M, Rawal P,
Bhadania RA, Patel MB,
Maida P, Nawade BD, and
Dash P (2018). Amelioration
of salinity stress in groundnut
by application of endophytic
bacteria. Extended Summary.
National Conference on
Enhancing Productivity of
Oilseeds in Changing Climate
Scenario. 7-9 April, 2018,
Junagadh. P. 185.

Ajay BC, Bera SK, Narendra
Kumar, Gangadhar K, Nataraj
KC, Malleswari SN, Chuni Lal
and Pal KK (2018). Moderate-
High Yielders are Better
Adapted to Water Stress
Conditions than Very High
Yielding Genotypes. Extend-
ed Summary. National
Conference on Enhancing
Productivity of Oilseeds in
Changing Climate Scenario.
7-9April, 2018, Junagadh. P. 14.

Prasanna Holajjer, Dey R, Pal
KK, Chakraborty K, Harish G,
Nataraja MV and Deepak E
(2018). Assessment of
nematicidal properties of
fluorescent pseudomonads
using peanut rootknot
nematode, Meloidogyne
arenaria. Extended Summary.
National Conference on
Enhancing Productivity of
Oilseeds in Changing Climate
Scenario. 7-9 April, 2018,
Junagadh.P.74.

Pal KK, Dey R, Thomas M,
Sherathia DN, Patel MB,
Bhadania RA, Rawal P, Ghorai
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S, Vanpariya S. Rupapara R,
Mandaliya VB, Mandaliya M,
Maida B Mehta DH, Nawade
BD, Patel SV, Bhalani HN
(2018). Carbon Gain Through
Alternate Routes: Analysis of
Complete Genome Data of
Haloarchaeon 3A1-DGR And
Expression of Relevant Genes
Shows The Way For develo-
ping Cultivars Resilient To
Climate Change. Extended
Summary. National
Conference on Enhancing
Productivity of Oilseeds in
Changing Climate Scenario.
7-9 April, 2018, Junagadh. p.
187.

Book chapters/Technical
Bulletins/Manuals

Jat, R.A. 2018. Conservation
Agriculture in Gujarat. In:
Conservation in India (Ed.
Sharma et al.). Springer. In
Press.

Reddy, K.K., Jat, R.A. and
Radhakrishnan T. 2018.
Recent Advances in Nutrient
Management in Groundnut.
Aziz Qureshi, A., Ramesh, K.,
Murthy, I'Y L N., Padmavathi,
P., Ch. V. Haripriya and
Vishnuvardhan Reddy, A.
2018. Training Manual on
Recent Advances in Nutrient
vis-a-vis Soil Health Manage-
ment for Major Oilseed
Cropping Systems of India.
ICAR-Indian Institute of
Oilseeds Research, Hydera-
bad, India. pp.283.

Ram A. Jat, R. Solanki and
Radhakrishnan T. 2019.
Conservation Agriculture in
Groundnut-based cropping
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systems. ICAR-DGR, Juna-
gadh. (Extension folder)

Rinku Dey, Ajay BC, Mahatma
MK, Thirumalaisamy PP,
Gangadhara K, Praveen Kona,
Sahil Patel. (eds.) Extended
summaries: National Confe-
rence of Oilseeds (NCOS
2018), 7-9 April, 2018, ICAR
DGR, Junagadh 362001,
Gujarat, India. Published by
Indian Society of Oilseeds
Research, Hyderabad and
ICAR-Directorate of Ground-
nut Research, Junagadh
362001, Gujarat. 230p.

Narendra Kumar, A. L.
Rathnakumar, Radha-
krishnan T., Ajay B. C.,
Gangadhara K., Praveen Kona
and B.M. Chikani (2019).
Extension folder on “Impro-
ved Groundnut Varieties
Released from ICAR-DGR,
Junagadh”. Extension folder:
01/2019.

Narendra Kumar, M.K.
Mahatma, A. L. Rathnakumar,
Radhakrishnan T., and Lokesh
Kumar (2019). Leaflet on
“Nutritional value and bio-
active compounds of ICAR-
DGR groundnut varieties”.
Leaflet:01/2019.

Technical/Popular articles

Ajay BC, Aravind J, Abdul
Fiyaz R, Bera SK, Narendra
Kumar, Gangadhar Kand
Praveen Kona. Modifed AMMI
Stability Index (MASI) for
stability analysis. ICAR-DGR
Newsletter. Vol. XVII No. 1-2,
Jan-Jun2018.4-5P.

Gangadhara, K, Praveen Kona,

and Sangh Chandramohan.
Promising Bold seeded
advanced breeding lines of
groundnut. ICAR-DGR
News-letter. Vol. XVII No. 1-2,
Jan-Jun2018.7P.

Harish G. IPM modules
against major sucking insect
pests of groundnut (DGR
News letter), Jan. - Jun., 2018,
XVII (1-2)

Narendra Kumar and Ajay BC.
2018. PBS 22040- A novel
genetic stock tolerant to iron
chlorosis in groundnut. ICAR-
DGR Newsletter 18:3-4

Narendra Kumar and Ram
Dutta (2018). Alternaria leaf
blight menace to rabi-
summer groundnut. ICAR-
DGR Newsletter Jan. - Jun.,
2018, XVII (1-2), 2-3pp

Praveen Kona, Gangadhara, K.
Confectionery groundnut-
opportunities for farmers.
ICAR-DGR Newsletter, Vol.
XVINo. 3-4, July-Dec, 2017.

Ram A. Jat and K.K. Reddy,
2018. Amelioration of
yellowing with balanced
nutrition in groundnut. ICAR-
DGR Newsletter, Vol. XVII (1-
2),Jan. -Jun., 2018.

Ram. A.Jat, PV. Zala, and Kiran
Reddy. 2018. Relay sowing of
pigeonpea in 2:1 ratio at 30
days after sowing gives higher
system productivity. ICAR-
DGR Newsletter, Vol. XVII (1-
2),Jan. -Jun.,2018.

TE FAT (2018). HTHeAT H
[OTT ST AT 6 g fFT.
fITATT-2018, 3% 5. AT HEAT: 1-4.
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AT FHTT AATEd, Hgdl FATL
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JHEAT  SFEHF (A
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gher Sft, #Hom TH T ST
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#Fz ug Foa & [FEAw F fow
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Lectures Delivered

Mahatma MK

Delivered a lead lecture on
“Biotechnology for future
agricultural productivity” in
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State level convention of Agri-
vision held at Navsari on
18.11.2018.

Narendra Kumar

Delivered oral presentation
on “Evaluation of advanced
breeding lines for Alternaria
leaf blight in groundnut” in
the National Conference on
Enhancing Productivity of
Oilseeds in Changing Climate
Scenario (NCOS-2018) from
April 7-9, 2018 at ICAR-DGR,
Junagadh.

Presented seed production
achievements of 2017-18 in
the XIIIth Annual Review
Meeting of ICAR Seed Project-
“Seed Production in Agricu-
Itural Crops” held on 9-11th
May 2018 at PAJANC-OA&RI,
Karaikal, Puducherry.

Delivered a training lecture
cum exposer visit on quality
seed production to partici-
pants from KVK, Kodinar on
dated 5th February 2019.

Delivered a training lecture
cum exposer visit on quality
seed production to partici-
pants from KVK, Bhavnagar
ondated 30.01.2019.

Thirumalaisamy PP

Invited to deliver lecture on
'IPM in groundnut with
special reference to Gujarat' at
Anand Agrl. University, Anand
on 25.09.2018.

Participation in Conference /
workshop/Seminar/Symposia/
Meeting

Radhakrishnan T

Annual Groundnut Workshop

£ A%

o8
£EEaNs:

at PJTSAU from 18-20th April
2018

Attended the National Semi-
nar on Road Map of Vegetable
Oil Production by 2022 held at
PJTSAU, Hyderabad from 28-
29 April2018

Visited AICRP-G centre (UAS,
Dharwad) with the QRT team
from 22-23 April 2018

Attended the meeting on
Quality Characteristics of
Crops/Commodities and their
Availability for Commercial
Scale Processing and Value
Addition in India held at
NASC Complex, New Delhi on
15.5.18

Attended the meeting for
discussing seed production
issues of soybean held at
NASC, NewDelhion 1.8.2018

Attended the meeting of 80th
Central Sub Committee on
Crop Standards Notification
and Release of Varieties of
Agricultural Crops, under the
Chairmanship of DDG (CS)
held at Krishi Anusandhan
Bhavan, New Delhi on
10.08.2018

Attended the launch meeting
of Seed Hub project at IIOR
Hyderabadon 11.06.18

Attended the State Level
Farmers' Mela organized as
directed by the DG, ICAR at
Gandhinagar from 7-9 Sept.
2018

Organized and participated
the final meeting of QRT of
ICAR-DGR, Junagadh held at
NASC Complexon 24.09.2018

Attended the review meeting
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of Seed Hubs of pulses,
oilseeds and nutri-cereals
chaired by Secretary, DARE &
DG, ICAR at Krishi Bhavan,
NewDelhion22.10.2018

Visit of QRT team to AICRP-G
centre at Bhubaneshwar from
12-14May 2018

Attended cadre review
meeting to be held at NBPGR,
New Delhion 14.05.2018

Attended the meeting on
National Mission on Vege-
table Oils held at Krishi
Bhavan, New Delhi on
13.03.2018

Visited the farmers' field in
Sitapur, UP from 23-24 June
2018

Attended the training-cum-
product launch meeting
organized by Sulphur Mills
Ltd., Mumbai at Hotel the
Fern Residency, Rajkot on
26.06.2018

Attended the meeting of cadre
review of the scientific posts
held on at NASC Complex,
New Delhion 17.07.2018

Attended 81th meeting of the
Central Sub-Committee on
Crop Standards, Notification
and Release of varieties for
Agricultural Crops held at
Krishi Bhavan, New Delhi on
24.12.2018

Presented before the parlia-
mentary review committee on
Rajbhasha at Jamnagar on
16.01.2019

Attended the final meeting of
QRT (2012-2016) of ICAR-
DGR at NASC Complex on
22.01.2019
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Attended the Directors'
Conference held at NASC
Complex, New Delhi from
31.1.19t01.2.19

Attended the XXV meeting of
ICAR Regional Committee
No.VI held at AAU, Anand
from 4-5 February 2019

Hindi (Raj bhasha) meeting
held on 3rd May 2018

T TASTATIT FTITIT AT
T AT(F g ATlg 5 faATF
18W< 20181 gs

Hindi (Raj bhasha) meeting
held on 25" June 2018

Hindi (Raj bhasha) Training
for the DGR staff held on
27.6.18

Hindi (Raj bhasha) meeting
heldon14.8.28

Hindi (Raj bhasha) meeting
heldon30.8.18

14720 September 2018 TF
TR&T =T THTE FT AT S S
IR ER IR

T TISAATAT FTaTeagqT Tiafa)
AR (BT ATfed5F 92018
FT AT ST ST 3T § o n
27.9.18 =T fFaT AT

Hindi (Raj bhasha)meeting
heldon18.12.18

16.1.19 FrEgarg eI afaty
F feror o Sra=e § ST fera
Hindi (Raj bhasha)meeting
heldon7.3.19

TTATIT  FTATaIT qAT T
Jo fami® 22.3.19 1 fFaT T

GangadharaK

Attended AICRP-G Annual
groundnut workshop from
18-20thApril 2018 at PJTSAU,
Hyderabad

Praveen Kona

Undergone Professional
Attachment Training (PAT) at
ICRISAT, Patancheru from
11th December, 2017 to 10th
March, 2018.

Attended AICRP-G Annual
Groundnut workshop at
PJTSAU, Hyderabad from 18-
20 April, 2018.

Attended 21 days (14 Nov 2018
to 04 Dec 2018) winter school
on “New vistas in seed
production, processing, seed
enhancement and marketing”
at TNAU seed centre, Coim-
batore.

RamA Jat

National Conference on
Enhancing Productivity of
Oilseeds in Changing Climate
Scenario organized by Indian
Society for Oilseed Research
and ICAR-DGR, Junagadh
during 7-9 April, 2018 at ICAR-
DGR, Junagadh.

International Conference on
Global Research Initiative for
Sustainable Agriculture and
Allied Sciences organized by
Astha Foundation, Meerut,
SKN Agriculture University,
Jobner and others from 28-30
October, 2018 at Rajasthan
Agricultural Research Insti-
tute, Durgapura, Jaipur,
Rajasthan.

XIV Agricultural Science




Congress on Innovations for
Agricultural Transformation”
organized by NAAS during
Feb., 20-23, 2019 at New
Delhi.

Mahatma MK

National Conference on
“Enhancing Productivity of
Oilseeds in Changing Climate
Scenario” during 7-9 April,
2018 at ICAR-DGR, Junagadh
and delivered oral presenta-
tionon “Sclerotium rolfsii
alters expression of polyami-
nes and ethylene biosynthesis
genes in groundnut (Arachis
hypogaeal.)”.

International Conference on
“Global Initiatives for Sustai-
nable Agriculture & Allied
Sciences (GRISAAS-2018)”
during October 28-30,2018 at
RARI, Durgapura, Jaipur
(Rajasthan) and oral prese-
ntation on “Identification of
bioactive polyphenols in
groundnut kernels using LC-
MS/MS”.

Food and Nutritional Conclave
held at MPKV, Rahuri during
25-27 February 2019 and
delivered oral presentation on
“Transcriptomics of contras-
ting groundnut genotypes
under varying temperature
regimes”

Thirumalaisamy PP

Participated in the Annual
Workshop (AICRP-G) held at
PJTSAU, Hyderabad from 18
to20th April, 2018.

Bera SK

First National Genetic Congress
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on “Genetics for Sustainable
Food Health and Nutrition
Security”, at IARI, N. Delhi on
December, 14-16, 2018.

14th Agri. Science Congress
on “Innovations for Agricu-
Itural Transformation, 20-23
Feb, 2019 at NASC, New Delhi

Kiran Reddy

National Conference on
Enhancing Productivity of
Oilseeds in Changing Climate
Scenario organized by Indian
Society for Oilseed Research
and ICAR-DGR, Junagadh
during 7-9 April, 2018 at ICAR-
DGR, Junagadh.

Participated in the Annual
Workshop (AICRP-G) held at
PJTSAU, Hyderabad from 18
to20th April, 2018.

ALsingh

The Management Develop-
ment Programme on Resea-
rch Excellence in Organi-
sations at Administrative Staff
college Institute (ASCI), Hyde-
rabad Aug8-10,2018

5thinternational Symposium
on Zinc (Zinccrops2018)for
“Improving crop production
and human health” from 5-7
Sept 2018 and the 6th Sympo-
sium on Phosphorus in Soils
and Plants (from molecular
scale to ecosystem) from 10-
13 Sept 2018, both hosted by
Katholieke Univer-siteit (KU),
Leuven, Belgium.

41" All India Botanical Confer-
ence on the “ecological
restoration, carbon sequest-
ration and biotechnological

approaches for biodiversity
conservation”’from Oct 25-27,
2018, the Indian Botanical
Society at Jiwaji Univ Gwalior

Golden Jubilee International
Conference of Nutrition
Society of India from Nov 15-
17, 2018 at ICMR-NIN, Hyde-
rabad

4th International Plant
Physiology Congress from
Dec 2-5, 2018 at CSIR-
National Botanical Research
Institute, Lucknow. p.315

DeyR

Attended the National
Conference on 'Enhancing
productivity of Oilseeds in
changing climate scenario'
jointly organized by the
Indian Society of Oilseeds
Research, Hyderabad and
ICAR-DGR Junagadh from 7-
9" April, 2018

Attended workshops on
'Problems and prospects for
commercialization of
Trichoderma' on 24th May
and 'Microbe based techno-
logies for soil health and plant
nutrition' on 25th May, 2018 at
NASC Complex, New Delhi.

Attended the training progra-
mme “MDP on Priority
setting, Monitoring and
Evaluation (PME) of Agricu-
Itural Research Projects” from
17-22 December 2018 at
NAARM.

Attended the ICAR-DGR
Industries Interface meeting
on29-12-2018

Participated in the 13th
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International Conference on

Development of Drylands
held at CAZRI, Jodhpur from
11-14 February 2019 and
made oral presentation of a
research paper

- Participated in the XIV
Agricultural Science Congress

held at NASC Complex, N. -

Delhi from 20-23 February,
2019 and presented a poster.

- Attended a 1-day training

programme on ISO 9001:2005 -

awareness course on 25-2-
2019 provided by Assistant

Manager URS verification pvt. .

Ltd.

« Attended BT XIS ATHT FHTALTAT
on27-3-2019

Pal KK

- Attended the National
Conference on 'Enhancing
productivity of Oilseeds in
changing climate scenario’
jointly organized by the
Indian Society of Oilseeds
Research, Hyderabad and
ICAR-DGR Junagadh from 7-
9th April, 2018 and presented
oral presentation of paper.

« Visited Hyderabad, Benga-
luru, Dharwar for holding
QRT meeting for AICRP-G
centres along with Groundnut
workshop from 18-20 April,
2018.

 Visited Bhubaneswar from 12-
14 May, 2018 for holding QRT
meeting of AICRP-G centre

« Visited Durgapura on 18-19

May, 2018 for holding QRT
meeting of AICRP-G centres

Attended workshops on
'Problems and prospects for
commercialization of
Trichoderma' on 24th May
and 'Microbe based techno-
logies for soil health and plant
nutrition' on 25th May, 2018 at
NASC Complex, New Delhi.

Attended 13th IMC meeting of
ICAR-NBAIM Mau and joint
meeting of IMC and QRT at
Mau, on 29th May, 2018.

Attended 20th IMC of ICAR-
DGR Junagadh on 9th July
2018 asmember IMC.

Attended QRT meeting of
ICAR-DGR, Junagadh and
AICRP-G centres of Northern
zone as member secretary,
QRT from 5-9]July, 2018.

Invited to deliver an intera-
ctive talk “Mode of action of
Nitrogen fixing micro-
organisms' on 11-8-2018 at
Dept. of Plant Pathology,
College of Agriculture, JAU,
Junagadh during a Model
Training Course on 'Role of
Biopesticides and Biofer-
tilizers in Sustainable
Agriculture' from August 8-13,
2018.

Attended the DPC for promo-
tion from Scientist to Scientist
(senior scale) at ICAR-NBAIM
Mau on 6-9-2018, as DG
nominee in the discipline of
Microbiology.

Organized and participated in
the final meeting of QRT on
24-9-2018 at NASC Complex,
New Delhi and finalized the
report.

Participated in the 13th
International Conference on
Development of Drylands
held at CAZRI, Jodhpur from
11-14 February, 2019 and
made oral presentation of a
research paper.

Participated in the XIV
Agricultural Science Congress
held at NASC Complex, N.
Delhi from 20-23 February,
2019 and presented a poster.

Attended 1%‘:4 T T[T ATIT
FTAATAT on 27-3-2019.

Narendra Kumar

Attended National Confere-
nce on Enhancing Producti-
vity of Oilseeds in Changing
Climate Scenario (NCOS-
2018) from April 7-9, 2018 at
ICAR-DGR, Junagadh.

Attended XIIIth Annual
Review Meeting of ICAR Seed
Project-“Seed Production in
Agricultural Crops” held on 9-
11th May 2018 at PAJANC-
OA&RI, Karaikal, Puducherry.

Attended monitoring of
breeder seed production and
AICRP-G trials in the zone-V
(Tirupti, Kadiri and Hiriyur)
from 10.09.18t0 16.09.18.
Attended and assisted in
organizing Annual Ground-
nut Workshop from April 18-
20, 2018 at Prof Jayashankar
Telangana State Agricultural
University (PJTSAU), Raje-
ndranagar, Hyderabad.
Attended training of trainers

programme under skill
development training progra-




mme from December 17-19,
2018 at ATARI, Kanpur.

Attended 13th International
Conference on Development
of Drylands (ICDD), Conve-
rting Dryland Areas from Grey
to Green from February 11-14,
2019 at CAZRI, Jodhpur, India.

Awards/Recognition
RamA Jat

Received Distinguished
Scientist award in the
discipline of Agronomy by
Society for Scientific Develo-
pment in Agriculture &
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Technology at GRISAAS 2018
held during 28-30 October,
2018 at RARI (SKN Agriculture
University, Jobner), Jaipur.

SKBera

Selected as Fellow of Indian
Society of Genetics and Plant
breedingon 14.12.2018

Special assignments
Thirumalaisamy PP

Member, inspection team of
APEDA for shelling cum
grading, value addition post-
harvest peanut processing
units at Rajkot.

Monitoring of AICRP ground-
nut trails at Dharwad, Raichur
and Palem-Hyderabad from
3.10.2018t07.10.2018.

Survey and collection of rusts
and leaf spots of groundnut
from Tindivanam, Virudh-
achhalam, Alangudi, Tirupati,
Chittoor areas from 14. 02.
2019t022.02.2019

Dr. SK Bera Receiving Certificate & Memento for Fellow of Indian Society
of Genetics & Plant Breeding on 14.12.2018
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To improve skills in the
advanced areas of modern
science, the staff members of
ICAR-DGR undergone
various training programs.
Fourteen scientists and four
technical personnel under-
gone training on various
aspects viz., seed production
and enhancement, IPR
management and Bio-safety,
proteomics, phytoreme-
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H R D Activities at ICAR-DGR during 2018-19

=,
we |

LN

diation, experimental data
analysis, J-gate CERA and
MDP on HRD, PME and
Leadership.

Five newly joined scientists
successfully completed
orientation programme at
ICAR-DGR and later were sent
for professional attachment
training at ICRISAT, Hydera-
bad, ANGRAU, Tirupati,
Directorate of Soybean

Research, Indore, Directorate
of Rapeseed & Mustard
Research, Bharatpur and
Biological Survey of India,
Kolkata respectively for
subject matter specia-
lization.

In house Training of SSS and
TSLs of ICAR-DGR

Two training programmes
were formulated and
implemented for SSS and

Trainings planned and Per cent realizations of ICAR-DGR for 2018-19

140 B Trainings planned
120 .

W Trainings undergone
100

W “ Realization oftrainings planned during 2018-19

80
60
40
20

116 0

Technical Administrative & Finance  $585 TSL

Scientist




TSLs of ICAR-DGR from 22-
27" October 2018 with
assistance of four resource
persons of the institute. In
order to bring awareness on
general service rules among
the staff, important topics

m Title of Training Category of emplovee Number of Part1c1pants

(reneral rules, conduct rules, RTI, TA
Rules, LTC and Medical Rules
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covered were Advances, CEA,
Leave rules, LTC, Travelling
allowance, CGHS, Conduct
rules, DA and HRA, Vigilance,
RTI, ERP, MACP, Pension, EPF
and other benefits.

General Service Rules

TSL,

18

Training program for TSLs from 25-27th October 2018 at ICAR-DGR, Junagadh

Inputs: Ram Dutta and Gangadhara K
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The details of the training programs implemented/attended are as under:

S Training Subjects/Title of the Training Name of the Category |Period Venue
N employee
1 | ProgrammePhyto-remediation: challenges | Dr. S. Sushmita Scientific ||10-30 SDAU,
and scope under heavy metal stress Jul. 2018 Dantiwada
2 [ Management Development Programme on | Dr. A L. Singh Scientific [8-10" ASCII,
Leadership Development Aug. 2018 Hyderabad
3 | IPR and Technology management Dr. S. Chandramohan || Scientific |24-29 Aug.'18 | NAARM, Hyd.
4 [ Proteomics and its applications in Dr. M.K.Mahatma Scientific [57-14" PAU,
Agriculture Sept. 2018 Ludhiana
5 | New vistas in seed production, processing, | Dr. K. Gangadhara Scientific [14" Nov.to | TNAU,
seed enhancement and marketing Dr. Kona Praveen 4" Dec.'18 | Coimbatore
6 | IPR and Bio-safety of Plant Genetic Dr. K. Gangadhara Scientific {8-17 GKVK, UAS,
Resources Oct. 2018 Bengaluru
7 | Training workshop for Vigilance Officers of | Dr. A.L. Rathnakumar | Scientific 31" Oct. to ICAR-NAARM,
ICAR Institutes 1¥ Nov.'18 | Hyderabad
8 | J]-Gate @ CeRA Regional Ambassador Dr. M.V.Gedia Technical 5" Nov. MPAUT,
training programme 2018 Udaipur
9 [ Analysis of Experimental Data Dr. D.L.Parmer Technical [6-11" ICAR-NAARM,
Mr. Ranvir Singh Nov. 2018 Hyderabad
10 | MDP on Priority Setting, Monitoring and || Dr. RinkuDey Scientific [17-22™ ICAR-NAARM,
Evaluation (PME) of Agricultural Research Dec. 2018 Hyderabad
Projects
11 | Management Development Programme on | Dr. Ram Dutta Scientific [18-29" ICAR-NAARM,
Leadership Development (Pre RMP) Dec. 2018 Hyderabad
12 [ A study on solvent based extraction and Dr. AmanVerma Scientific [26™ Nov. DRMR,
determination of quality parameters and 2018 to 25" | Bharatpur
other bio-molecules in Indian Mustard Feb. 2019
13 | Studies on Black gram leaf curl virus Mr. AnanthKurella Scientific [28"Nov.'18 | ANGRAU,
tol" Mar. '19 | Tirupati
14 | Groundnut Improvement: Target traits, Mrs. Kirti Rani Scientific [28" Nov. '18 | ICRISAT,
breeding tools and future perspectives to 28"“Feb.'19 | Hyderabad,
15 | Collection, preservation and identification | Mr. Rupak Jena Scientific [|4" Dec.'18 78I, Kolkata
of soil Nematodes to 23" Feb.'19
16 | Soil biological properties contributing to || Dr. Raja Ram Scientific 24" Nov. DSR Indore
nutrient mobilization and assimilation in | Chaudhary 2018 to 23"
vertisols under long term rotational tillage Feb, 2019
and soybean based cropping systems
17 | Risk Assessment and Management of Non | Dr. S.D.Savalia Technical |7-16" Jan. NAU, Navasari
Insect Pests for sustainable Agriculture 2019
18 | Goods and Services Tax Mr. Amit Kumar Administ- 28-29" Jan. | ISTM,
ration and 2019 New Delhi
Finance
19 | Management Development Programme Dr. Ram Dutta Scientific ||14-16 ICAR-NAARM,
for HRD Nodal Officers of ICAR for Mar. 2019 Hyderabad
effective implementation of Training
Functions
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Meetings

Rt

ICAR - Directorate of Groundnut Research

e — 4 AT — .3 P N
QRT Meeting of ICAR-DGR, AICRP-Groundnut during the Complex, New Delhi on
Junagadh for the period 2012- period 2012-2016 vide 3rdFebruary, 2018 to plan the

2016 Council order E No. CS. 12/ review process. The team had

The ICAR-Directorate of
Groundnut Research (forme-
rly: National Research Centre
for Groundnut) was establi-
shed on 1stOctober, 1979 at
Junagadh to conduct fund-
amental research on all aspe-
cts of groundnut cultivation
and to address issues
concerning its productivity.
The 7th Quinquennial Review
Team (QRT) was constituted

The composition of QRT team e

1/2007-IA.III dated 29th an interaction with DDG

Dr. P L. Gautam | Chairman December, 2017. (CS), Dr. A. K. Singh and ADG
Dr. Masood Ali Member The first interactive meeting (O&P), Dr. P. K. Chakrabarty,

Dr.S.Acharya Member

of the team was held at NASC who briefed about the terms

Dr.S.]J. Kolte Member
Dr.Arun Patel Member
Dr.K.V.Bhat Member
Dr. K. K. Pal Member-
Secretary

by ICAR to conduct external
review of the programme and
progress of ICAR-DGR and




of reference of the QRT and
extent of its review. The team
was also appraised about the
ongoing activities and
programme and achieveme-
nts of ICAR-DGR, Junagadh
and that of AICRP on groun-
dnut for the period 2012-
2016. The team had its
second meeting at Professor
Jayashankar Telangana State
Agricultural University
(PJTSAU), Hyderabad during
18-21 April, 2018, which also
coincided with the Annual
Group Meeting of ground-
nut. In the meeting, the team
reviewed the work of twelve
of the AICRP-Groundnut
centres, besides personal
discussions with the scienti-
sts of AICRP-G. The QRT also
attended the Annual Group
Meeting of Groundnut held
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July, 2018 (review of ICAR-
DGR, Junagadh and
remaining centres of AICRP-
Ground-nut). The QRT
members also visited all the
laboratories of ICAR-DGR
and the ongoing field
experiments, other facilities
and interacted with the
scientists and other staff
present in laboratories and
field. The team also intera-
cted with the staffin a general
meeting. The team apprised
the IMC, ICAR-DGR on 9"
April, 2018 of the observati-
ons and general recommen-
dations of the review. Finally,
all the members of the team
met at NASC Complex, New
Delhi on 24 September, 2018
to discuss and finalise the
recommendations and
proceedings.

Indian society of oilseeds
research (ISOR), Hyderabad.
At inauguration, Director Dr.
Radhakrishnan invited the
honorable guests and
participants. The Chairman
of the inaugural session Dr.
Trilochan Mohapatra,
Secretary DARE and DG,
ICAR, New Delhi appraised
the participants on status of
oilseeds in the country, and
the significant achievements
made so far for sustainable
oil seed production and
future prospects and challe-
nges and Co-Chairman, Dr.
A. R. Pathak, Hon'ble VC,
JAU, Junagadh gave lead
lecture on “Strategies for
doubling of farmers' inco-
me”and Dr. A. Vishuvardhan
Reddy, Director, ICAR-IIOR,
Hyderabad gave opening

remarks and presented an
overview of conference and
society. The conference
covered six thematic areas
during technical sessions.1.
Development of climate
resilient varieties. 2. Mana-
gement strategies to mitigate
impact of climate change.
3.Crop protection measures
to enhance productivity. 4.

at PJTSAU during 18-21 April,  National conference on “Enha-
2018 and reviewed the pcing productivity of oilseeds in
conduct and other aspects of changing climate scenario”
the group meeting. (NCOS)organizedatICAR-DGR,
Subsequently, members of  yynagadh during7-9April 2018

QRT visited University of A three-day (7-9 April 2018)
Agricultural Sciences, national conference on
Dharwad (22-23 April, 2018); 'Enhancing productivity of
Mahatma Phule Krishi oilseeds in changing climate
Vidyapith, Rahuri (26-27 scenario' was organized at

April, 2018); Chandra DGR in association with
Shekhar Azad University of -

Agriculture & Technology,
Mainpuri(9-10 May, 2018);
Odisha University of
Agriculture & Technology,

Conferencean
TIVITY OF OILSEEDS IN

Bhubaneswar (11-13 May 'E A 8 A
2018); Sri Karan Narendra t Ll i
Rajasthan Agricultural ; i, N v

120  University, Durgapura (18-19 P -". o '
May, 2018) and finally ICAR- o Bt 3 g og ¥ g - ‘
DGR, Junagadh during 5-9 Inauguration of NCOS-2018




Processing post-harvest
management and value
addition for harnessing the
potential of secondary
sources of oil. 5. Innovative
approaches for rapid adop-
tion of technologies. 6. policy
frame work for oilseed sector
including doubling of
income. There were in toto 19
lead lectures, 74 oral
presentations, 43 poster
presentations and 19 special
oral presentations (for
students)

Groundnut Farmer Fair-cum-

Exhibition
ICAR-DGR, with the financial
support from NFSM,
organised a Groundnut
farmer fair-cum-exhibitionat
ICAR-DGR, Junagadh on 1%
October, 2018. Junagadh
Agricultural University,
Department of Agriculture,
Govt. of Gujarat, ATMA,
Junagadh, NGOs, and dealers
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of agricultural implements,
inputs, irrigation systems
and accessories have
participated in the mela and
exhibited their technologies
and materials. More than 800
farmers from the different
villages of Junagadh, Gir-
Somnath, Amreli and Rajkot
had attended the mela.
Besides, 24 farmers from
Odisha also participated in
the mela. Dr. A. R. Pathak
(Vice Chancellor, Junagadh
Agricultural University), the
chief guest of the function
urged the groundnut farmers
to adopt new improved
varieties, crop production
and protection practices
besides intercropping/ crop
rotations to make the
groundnut cultivation more
sustainable and profitable.

Dr. R K Mathur, Director,
Indian Institute of Oil Palm,
Pedavegi, the special guest of
the function, highlighted the

need for enhancing the
edible oil production in the
country.

Dr. Manoranjan Dutta,
Advisor, NFSM had explained
different schemes and
supports being extended by
the Government to the
farmers for doubling their
farm income. He also insisted
for higher production of
groundnut to meet out ever
increasing oil demand of
India. Dr. Radhakrishnan,
Director, ICAR-DGR has
urged the farmers to adopt
the improved production
technologies and further
mechanization to make the
groundnut cultivation more
remunerative. Pamphlets in
locallanguage on the integra-
ted white grub control,
management of micronut-
rient deficiencies, Aflatoxin
management, storage pest
management in groundnut
and health benefits of
groundnut were distributed
to the farmers. Dr. V. P.
Ramani, Project Incharge,
AICRP on Micro Nutrient,
Anand Agricultural
University, Anand delivered a
lecture on “Management of
micronutrient deficiencies in
groundnut” and had
interaction with the farmers.
Progressive farmers and
Sarpanch from different
villages adopted by the ICAR-
DGR under Mera Gaon Mera
Gaurav programme shared
their experiences on
controlling of white grub as
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per technological interve-
ntions extended by the ICAR-
DGR.

Industries Interface Meeting

Giving credence to the
increasing importance and
potentials of the Public-
Private Partnerships in
achieving higher groundnut
productivity, efficiency, and
diversification of value-
added products and exports,
and popularizing technolo-
gies, ICAR-Directorate of
Groundnut Research has
organized an Industries
Interface meeting at this
Directorate on 29 December,
2018. Dr. A. R. Pathak, Hon.
Vice-Chancellor of Junagadh
Agricultural University was
the chief guest. Besides, Dr J.
B. Misra, Technical Adviser,
IOPEPC; Dr. P.K. Rai, Director
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(Actg.), ICAR-DRMR and
Director, DGR, Junagadh
were the other dignitaries.
The participants include the
researchers, and thirty repre-
sentatives from different
entrepreneurs from different
parts of India and repres-
entative from the Saurashtra
Oil Mills Association (SOMA).
The aim of this interface
meeting was to address the
issues concerning export,
value addition, need of polar-
izing high oleic groundnut
oil, need of application and
popularization of low-cost
biofertilizers for enhancing
productivity of groundnut,
etc. Problems faced by the
groundnut confectionery
industries (sound kernels,
kernel shape, colour of testa,
seed size, etc.), were covered

by distinguished speakers
and participants.

Dr. Radhakrishnan T.,
Director, ICAR-DGR thanked
all the delegates, which have
contributed to the success of
the meeting and hoped that
this would surely mark a
milestone in furthering the
cause of all stakeholders of
groundnut in increasing the
productivity, popularizing
the available technologies
which will provide benefits to
both farmers and industries
through joint partnerships.
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Work Plan 2018-19

Programme 1:

Programme 2:

Genetic improvement of groundnut

Breeding groundnut varieties for drought tolerance to enhance productivity in
arid regions

Ajay BC, Gangadhar K, Nataraj KC, Malleswari Sadhneni

Breeding for alternaria leaf blight resistance in groundnut
Narendra Kumar, Rathnakumar AL, Praveen Kona, Dutta R and
Chandramohan Sangh

Breeding for Fresh seed dormancy and reducing maturity duration in groundnut
Gangadhara, K., Rathnakumar, AL, Ajay B.C., Chandramohan, S., Sushmita S.

and Praveen Kona

Genetic Enhancement and Management of Groundnut Genetic Resources
Rathnakumar AL, Gangadhara K, Bera SK, Mahatma MK and Ajay BC

Marker assisted breeding for fungal disease resistance and high oil quality in
groundnut
Sangh Chandramohan, Bera SK and Narendra Kumar

Development of pre-breeding lines resistant to biotic stresses and tolerance of
abiotic stress using interspecific hybridization and mutation breeding in
groundnut

Bera SK, Thirumalaisamy PP Narendra Kumar and Meena HN

Breeding for improvement of quality traits in groundnut
Praveen Kona and Mahatma MK

Groundnut pests and diseases-emerging problems and their management

Refinement and validation of management module for soil borne diseases of
groundnut
Ram Dutta, Mahatma MK, Thirumalaisamy PE Narendra Kumar

Biology, epidemiology and management of Alternaria leaf blight in groundnut
Thirumalaisamy PP and Ram Dutta

Studies on white grub and bruchid beetle and their management in groundnut
Harish G and Ram Dutta
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Programme 3:

Programme 4:

Programme 5:
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Enhancing the productivity, sustainability and resilience of groundnut based
production system

Development of climate resilient groundnut production systems through

precision Management Practices
RamA. Jat and Kiran K. Reddy

Management of soil and irrigation water salinity through agronomic practices in

groundnut
Meena HN and Reddy KK

Efficient utilization of soil phosphorus in groundnut production system
Reddy KK, Meena HN and Jat RA

Biochemistry, microbiology and physiology of groundnut in relation to plant
health and nutrition, photosynthetic efficiency, nutritional quality, biotic and
abiotic stress tolerance

Iron and zinc bio-fortication in groundnut
Sushmita, Singh AL, Bishi SK and Gangadhara K

Physiological studies in groundnut under water-deficit and salinity stresses
Singh AL, Sushmita and Bishi SK

Impact of heat stress on groundnut metabolism and productivity
Bishi SK, Mahatma MK, Singh AL, and Sushmita

Evaluation of nutritional and bioactive compounds of groundnut
Mahatma MK, Bishi SK, Rathnakumar AL and Singh AL

Studies on microorganisms in relation to plant health and nutrition in

groundnut
Dey R, Pal KK and Thirumalaisamy PP

Application of microorganisms for management of biotic and abiotic stresses

in groundnut
Pal KK, Dey R, Meena HN, Mahatma MK, Harish G, Ajay BC and Reddy KK

Socio economic research and extension for groundnut in developments

Assessment of Farm-Managerial Abilities and Resource Use Efficiency of Small
and Marginal Groundnut Farmers of High and Low Productivity Areas:

Suggesting Suitable Policy Measures to Double the Farm Income
Narayanan G and Jat RA
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9 Staff List-2018-19 / General Information / Finance & Accounts

Ason 01.04.2018 to 31.03.2019

Name of employees

1 Dr. T. Radhakrishnan Director
2 Dr. A.L. Singh Principal Scientist, Plant Physiology
| 3 || Dr. A.L. Rathnakumar || Principal Scientist, Plant Breeding |
| 4 || Dr. S.K. Bera || Principal Scientist, Cytogenetics |
5 Dr. K.K. Pal Principal Scientist, Microbiology
6 Dr. RinkuDey Principal Scientist, Microbiology
| 7 || Dr. Ram Dutta || Principal Scientist, Plant Pathology |
8 Dr. R.A. Jat Senior Scientist, Agronomy
9 Dr. M.K. Mahatma Senior Scientist, Plant Biochemistry
| 10 || Dr. H.N.Meena || Senior Scientist (Transferred) Agronomy |
11 Dr. S.K.Bishi Scientist (Transferred), Plant Biochemistry
12 Dr. PP. Thirumalaisamy Senior Scientist, Plant Pathology
| 13 || Dr. Harish G. || Scientist (Senior Scale), Entomology |
| 14 || Dr. Narendra Kumar || Scientist (Senior Scale), Plant Breeding |
15 Dr. Ajay B.C. Scientist (Senior Scale), Plant Breeding
16 Sh. M.V. Nataraja Scientist (Senior Scale), Entomology
| 17 || Dr. G.Narayan || Scientist (Senior Scale), Extension Education |
18 Dr. K.Gangadhara Scientist, Plant Breeding
19 Dr. Sangh Chandramohan Scientist, Plant Biotechnology
| 20 || Mr. Kiran Kumar Reddy || Scientist, Soil Science |
| 21 || Dr. Sushmita || Scientist, Plant Physiology |
22 Dr. Kona Praveen Scientist, Plant Breeding
23 Sh. Ananth Kurella Scientist, Plant Pathology
| 24 || Sh. Rupak Jena || Scientist, Nematology |
25 Dr. AmanVerma Scientist, Plant Biochemistry
26 Dr. Raja Ram Choudhary Scientist, Agronomy
| 27 || Ms. Kirti Rani || Scientist, Plant Breeding |
| 28 || Dr. D.L.Parmar || Chief Technical Officer |
29 Sh. N.R. Ghetia Chief Technical Officer
30 Sh. PK. Bhalodia Chief Technical Officer
31 Sh. PV. Zala Chief Technical Officer
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Con...
| 32 || Dr. H.K.Gor || Chief Technical Officer
33 Sh. PR. Naik Assistant Chief Technical Officer
34 Sh. H.M.HIngrajia Chief Technical Officer
| 35 || Dr. J.R. Dobaria || Chief Technical Officer
| 36 || Dr. M.V. Gedia || Assistant Chief Technical Officer
37 Sh. Ranvir Singh Assistant Chief Technical Officer
38 Dr. S.D. Savaliya Assistant Chief Technical Officer
| 39 || Mrs. V.S. Chaudhari || Assistant Chief Technical Officer
40 Sh. B.M. Chikani Assistant Chief Technical Officer
41 Sh. D.R. Bhatt Assistant Chief Technical Officer
| 42 || Sh. R.D. Padvi || Technical Officer
43 Sh. H.V. Patel Technical Officer
44 Sh. C.B. Patel Technical Officer
| 45 || Sh. PB.Garchar || Technical Officer ( Death on 24.07.2018)
| 46 || Sh. N.M. Safi || Technical Officer (Driver)
47 Sh. A.D.Makwana Technical Assistant
48 Sh. G.G.Bhalani Senior Technical Assistant
| 49 || Sh. B.M. Solanki || Sr. Technical Assistant (Tractor Driver)
50 Sh. Lokesh Kumar Sr. Technical Assistant
51 Sh. Pitabas Das Technical Assistant
| 52 || Sh. Indraraj Meena || Administrative Officer,
| 53 || Sh. Amit Kumar || Finance & Account Officer,
54 Sh. R.T. Thakar Assistant Administrative Officer
55 Mrs. Rosamma Joseph Personal Secretary
| 56 || Sh.Y.S. Kariya || Personal Assistant
57 Sh. L.V. Tilwani Personal Assistant
58 Mrs. Santha Venugolan Assistant
| 59 || Mrs. M.N. Vaghasia || Assistant
| 60 || Sh. M.B. KherSecurity || Supervisor
61 Sh. C.G. Makawan Assistant
62 Sh. PN. Solanki Upper Division Clerk
63 Sh. R.B.Chawda Skilled Support Staff
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Con...
| 64 || Sh. D.M. Sachaniya || Skilled Support Staff |
| 65 || Sh. M.B. Shaikh || Skilled Support Staff |
66 Sh. J.G. Agrawat Skilled Support Staff
67 Sh. K.T. Kapadia Skilled Support Staff
| 68 || Sh. V.N. Kodiatar || Skilled Support Staff |
69 Sh. R.P. Sondarwa Skilled Support Staff
70 Sh. VM. Chawada Skilled Support Staff
| 71 || Sh. G.S. Mori || Skilled Support Staff |
72 Mrs. D.S. Sarvaiya Skilled Support Staff
73 Sh. PM. Solanki Skilled Support Staff
| 74 || Sh. N.G. Vadher || Skilled Support Staff |
| 75 || Sh. B.J. Dabhi || Skilled Support Staff |
76 Sh. C.G. Moradia Skilled Support Staff
77 Sh. D.A. Makwana Skilled Support Staff
| 78 || Sh.JayR. Purohit | Skilled Support Staff |

1. Staff position as on 01.04.2018 to 31.03.2019

Category of | Sanctioned Strength |Filled Ason | Vacant As on | Filled As on |Vacant As on
ason 01.04.2017 1.4.18 1.4.18 31.3.19 31.3.19

Scientific 39+01RMP 21401 26+01

Technical 39 25 14 19 20
Admn. 17 11 06 11 06
SSS 19 16 03 15 04
Total 114+1 RMP 73+01 41 71+01 43
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General Information

2.DPC:
1. || DPC Held on 11.09.2018 for Scientific Staff, 01 employees

2. || DPC Held on 24.01.2019 for Administrative Staff, 01 employees

3.IMC
ISi|Name | Designaton | Period |
| 1 || Director ICAR-DGR, Junagadh || Chairman || Ex-officio
2 | Assistant Director General (OP), Member 06.08.2017 to 05.08.2020
ICAR, KB, New Delhi
3 | Dr. S.K.Yadav. Principal Scientist. Biochemistry. | Member 06.08.2017 to 05.08.2020
CRIDA. Santoshnagar. Hyderabad-500059.
Andhra Pradesh.
4 | Dr. Geetha K.S ., Principal Scientist, DMAPR. Member 06.08.2017 to 05.08.2020
Anand. Gujarat.
5 | Dr. I.P. Singh. Principal Scientist. ICAR-Central Member 06.08.2017 to 05.08.2020

Citrus Research Institute. Post Box No. 464.
Shanker Nagar PO. Nagpur-440010

6 | Dr. K.K. Pal. Principal Scientist. Microbiology, Member 06.08.2017 to 05.08.2020
ICAR-DGR Junagadh-362001
7 | Sh. Manendrabhai Pithiya NR,Nagdada Temple, | Member 06.08.2017 to 05.08.2020

Talala Road, At. Gundran, TA Talala,
Dist Gir Somnath- 362150

8 | Sh.Vraj Lal (Vajubhai), Jiva bhai, Hirpara A-107, || Member 06.08.2017 to 05.08.2020
Chanakya Apartment, NR. Nehru Park,
Junagadh- 362001 (Mobile No. 987914544}

9 | Administrative Officer, DGR, Junagadh Member Secretary | Ex-officio

4. Retirement:-

Shri R.B. Chawda, SSS, 30.04.2018

Sh. Shri A.D. Makwana, TA, 30.06.2018

Shri H.M. Hingrajia, CTO, 30.09.2018

Dr. H.K. Gor, CTO, Voluntary Retirement on 31.10.2018.
Shri G.G.Bhalani, Sr. TA. 31.12.2018

Smt. Rossama Joseph, PS, 31.03.2019

SN S = (=
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5. Transfer:-
1. Dr. H.N.Meena, Sr.Scientist, ICAR-DGR, Junagadh to ATARIV, Jodhpur (23.06.2018)
2. || Dr. S.K.Bishi,Scientist,ICAR-DGR, Junagadh to IIAB, Ranchi (23.06.2018)
3. Shri Anil kumar Maurya,Sr.TA,ICAR-DGR,Junagadh to IISR-Lucknow (28.06.2018)

6. Institute Joint Staff Council:-

1.

Chairman:-Director,ICAR-DGR, Junagadh-362 001,Gujarat.

Members: Staff side

Shri Y.S. Karia, Secretary-1JSC and Member CJSC.

Smt. M.N. Vaghasia, Member

Shri G.G.Bhalani, member-Retired

Shri A.K.Maurya, Member-Transfer

Shri B.J.Dabhi, Member

S L=

Shri C.G.Moradia, Member

Members:- Office side

1. Dr. R. Dey, Pr. Scientist, DGR, Junagadh.
2. || FAO, DGR, Junagadh.
3. || AO, DGR, Junagadh.

7. Contractual Staff
1 RA 02
2 SRF 02
3 YP-2 01
4 YP-1 15
5 High Skilled worker 01
6 Skilled Helper 02
7 Security Staff -Ex. Army 24
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Finance and Accounts

Budget DGR Main Unit (Rs. in lakhs)

Budget Head Total Expenditure

Establishment charges 904.00 902.11
Wages 91.00 90.75
Administrative Expenses 239.15 239.13
Pension 239.39 238.91
T.A. 30.83 30.83
Research and Operational || 161.68 161.68
Expenses

HRD 2.48 2.48
Works 66.38 66.38
Equipment 45.53 45.53
Furniture 16.90 16.90
IT 2.35 2.35
Books 0.00 0.00
Vehicles 7.09 7.09
Other 1.80 1.80
Miscellaneous 15.86 15.86
TSP 30.00 0
TOTAL(Rs. in lakhs) 1854.44 1821.80

AICRP-G (Rs. in Lakhs)

Budget Head Total Expenditure

Pay & Allowance 618.21 617.96
TA

Recurring Contingency & | 191.33 191.18
Need Based Research

TSP 40.00 21.46
TOTAL(Rs. in lakhs) 849.54 830.60
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