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Preface

After one of the worst droughts in 2009, the carly arrival of monsoon in 2010
raised the hopes of one and all for a good year for agriculture. But the euphoria was short-
lived for it rained and rained and rained — a total rainfall of 1690 mm was recorded in

Junagadh against the normal 650 mm. The result — groundnut crop in the field suffered
due to these excessive un-seasonal rains. Besides Gujarat, the saga was nearly the same
for Andhra Pradesh. These two states together comprise nearly 60% kharif groundnut
area in the country. According to the first advanced estimates for kharif 2010, groundnut
production in India would be about 56 lakh tonnes from an area of about 50 lakh tonnes.
The productivity would be 1120 kg ha™.

At DGR, almost all the field experiments in kharif 2010 were spoilt by the
excessive rains as water stagnated in the fields for days together. Some consolation was
there as the laboratory based experiments progressed well and in most cases encouraging
results were obtained. There was good progress in the areas of developing transgenic
groundnut, possessing resistance to drought and viral diseases. Novel findings were
there on aflatoxin contamination of groundnut kernels during various stages of industrial
processing. The data generated on the survival probabilities of various technologies
transferred earlier to the farmers, was quite revealing. The list is long.

During the year two genotypes 'ICGV 00350' and 'HNG 123" were identified at
AICRPG workshops for release even as three varieties identified earlier viz. 'Girnar 3',
'Kadiri Harit Andhra', and 'GPBD 5' were notified by Govt. of India. In addition, one

variety 'GJG-HPS-1' was released by Govt. of Gujarat. During the period under report a
total of 16,407 q breeder seed comprising 47 varieties was produced.

I compliment the scientists of DGR and AICRP-G on their contributions.

During this year, there was a consolidation of scientific manpower as eight young
scientists, recruited through ARS-examination, were posted at DGR. In addition, one
Principal Scientist in Agronomy discipline was recruited through direct selection by
ASRB. DGR also bid farewell to its three scientists — one Senior Scientist in the
discipline of Extension and two Scientists — one in the discipline of Agronomy and
another in the discipline of Plant Biotechnology.

The plan budget utilization in 2010-11 was nearly cent per cent for both DGR and
AICRP-G.

All the scientists of DGR have contributed towards the compilation of this report
and so have the administration and accounts sections. Dr. R. Dey and Dr. K.K. Pal have
been working untiringly to compile and edit the contents and oversee the printing of this
report. Several other officials have also contributed to preparation of this report. I

thankfully acknowledge the contribution of one and all.

J.B. Misra
Director
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Executive Summary

In the year 2010, Junagadh received nearly three times the normal rainfall. As a
result water stagnated in the fields for days together and most of the field experiments
were vitiated. The laboratory based experiments, however, progressed uninterrupted.
The summary of the results of various experiments and related scientific activities arc
described here.

* Awiderange of variation was found amongst 188 RILs ofa mapping population
phenotyped for traits related to early maturity, pod and seed yields and drought
tolerance.

- Ten fresh crosses were attempted for incorporating resistance/tolerance of different
abiotic stresses into superior agronomic background.

«  Insummer, seed enhancement of 23 advanced breeding lines from plant-to-row was
taken up for evaluation in station trials.

»  Two preliminary yield evaluation trials (one each of Spanish and Virginia) and
another two advanced trials (one each of Spanish and Virginia) were conducted in
kharif.

« In various yield evaluation trials of Spanish groundnut, the yield of TG 37A (a
variety fast becoming popular among farmers in Saurashtra region over the ruling
variety GG 20), was the highest.

«  Of the seven early maturing Virginia lines evaluated in the kharif and summer
seasons, six were identified for carly flowering.

Under All India Coordinated Varietal Trials, JUN 27 was found promising at
locations characterized for occurrence of mid- and end-of-season droughts. Another
advanced breeding line PBS 30086 was tested in second year of initial varietal trials
for Spanish groundnut.

«  Nucleus seed (240 kg) of varieties Girnar 2 and Girnar 3 was produced.

« Ten crosses were effected in kharif 2010 to develop improved varieties
resistant/tolerant of collar rot and stem rot, foliar diseases (rust and Late Leaf Spot,
LLS)and PBND. The success rate was in the range of 5.1 t0 22.8%.

« Interspecific crosses were made and the segregating and advanced breeding lines of
these crosses were distributed to the eight centres of AICRP-G for making location
specific selections. A total of 210 selections were made.

« A sick plot for large scale screening of groundnut genotypes against collar rot
(Aspergillus niger) and stemrot (Sclerotium rolfsii) fungi was developed.

« Itwasrevealed through scanning electron microscopy (SEM) that the genotype, CS
19 resistant to stem rot, possessed solid stem trichomes, wax deposits and compact
arrangement of vascular cells while in the susceptible genotype GG 20 both solid
stem trichomes and wax deposits were absent and the vascular cells were loosely
arranged.

«  SEM revealed that the testa of variety J 11 (possessing seed coat resistance) was
rough on which conidia of Aspergillus flavus failed to germinate while on the testa
of variety GG 20 (susceptible) conidia not only did germinate but also produced
profuse mycelia.
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fsxc;ong various doses of imidachloprid used for seed trf:atrpcm in7 ?bl-ﬁummcr, the
dose of 5.0 gkg" seed was found not only most effective n reducing mCIancF of
jassids (at40 DAS)and thrips (at 30 and 40 DAS) but also gave the highest pod yield
and netreturns _
seed treatment with thiamethoxam @ 1g kg seed was found
lation while the seed treatment with fipronil @ 1

In rabi-summer, ;
superior in reducing jassid popu ( . '
mlpkg" seed proved best in reducing thrips population. The highest pod yield of

recorded when seeds were treated with

roundnut (1179 kg ha") was, however, .
ﬁnidachlopfid @ Zgg kg' seed. Two sprays (at 30 am.i 45 DAS) with 0.008%
imidachloprid proved the best in reducing jassid_ populatlpn and_2 sprays (30 & 45
DAG) with 0.01% thiamethoxam was effective in managing thrips. Moreover, the

ded with two sprays (at 30 and 45 DAS)

highest pod yield (2032 kg ha™) was recor ¢
with 0.01% thiamethoxam as compared to control (1630kgha’)
« Biocontrol agent Trichoderma harzianum (DGR T-170) effectively reduced the

stem rot disease. It was, however, not effective in suppressing afla-root disease.
Occurrence of Alternaria leaf disease was seen on 60-day old groundnut crop in the

areas surveyed in Kadavasan, Kodinar, Devali and J unagadh.

+  The genotypes CS 168, code 1-1, CS 296 and ICGV 86590 showed less than 20%
incidence of stem rot incidence while the genotypes CS 164, CS 104 and CS 316
showed less than 10% incidence of collarrot.

»  The excessive rains in kharif 2010 did not permit full expression of soil borne
diseases even in artificially inoculated conditions. But for foliar diseases,
incidences up to 80% for early leaf spot, 30% for late leaf spot and 20% for rust

thrips was sm
gram' and 'groundnu
however, recorded in ‘groundn

were recorded.

*  Results of several experiments and field trials including root studies were analyzed
to propose the architecture of efficient root and shoot systems in groundnut for
cultivation under both irrigated and rain-dependent conditions.
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Among various carriers evaluated for application of a consortium of beneficial
bacteria, application through seed coating was found to be most effjectlve. ;
Application of AM fungi, viz., Glomus etunicatum, G[oum:s* fasc:culatu{n, G omlt:s
mosseae and Gigaspora scutellospora improved growth, yield and nutrient uptake
of groundnut cultivar TG 37A. io1d of
Newly identified strain of groundnut rhizobia PAS 17-2 enhanced the pod yield o
groundnut variety Girnar 2 by nearly 25% over the standard culture NC92. _
Seven DAPG-producing fluorescent pscudomonads were identified for having
antifungal activities against major soil-borne fungal pathogens of groundnut' .

In groundnut P,K, B and Zn were found to be important nutrients for pod-filling.
Application of small doses (0.05 and 0.10 kg ha™) of nickel (Ni) and cobalt (Co)
increased nodulation and podyield ofall cultivars

The seed dressing with Mo showed synergistic effect with Ca,KandPin gm}mdnut.
Zn- and B-responsive groundnut cultivars were identified by screening 110
cultivars

High Fe and Zn density cultivars were identified.

For NEH region, cultivars GG 7, GG 13,ICGS 76 and CSMG 84-1 were identified
as the high yielding ones.

Cultivars NRCG 1 1551, NRCG 2538, NRCG 1 1656 were identified as tolerant to
Al-toxicity

Use of organic or 50% organic + 50% inorganic fertilizers was found to be superior
overuse of inorganic fertilizers alone

Intercropping of maize, rice, sesame and mung was feasible in NEH.

In NEH region groundnut could be grownon even discarded and highly eroded soils
eveniforganic matterand fertility was too low.

Varieties ICGV 86590 and TKG 19A were found to be most
intercropping with maize, sesame, mung andrice in NEH region,

The climate of NEH favoured cultivation of large seeded groundnut varieties like
BAU 13,GG 20, CSMG 84-1 and ICGS 76.

droundnut fertilized with FYM (5 t ha)+50% RDF, wheat with FYM (5 t ha') +

50% RDF and green manuring with green gram under ‘groundnut—wheat-green

gram' cropping system recorded the highest total system productivity (2451 kgha™)
and net returns (Rs 33541/-ha™).

Application of 2 kg citric acid +2 tFYM ha" g nificantly i _
(2605 kgha') . y improved the pod yield

- ha
under 15 t FYM hg" with biofertilizers ) were realized

Rhizobi : L
(Trichoderma and Castor cake). iRAdzoblum nud PSB) and biopesticides

Maximum pod yields of variet T

imu yG37AandGG?_
application of 50 kgN, 80 kg P,0,, 100 kgK s
Znand 1.5kgBha'

od and haylm yields improved sjoni i '
gnificantly with successive i i
upto37.5kg, p upto 70 kg P,0,and K Upto30kgK,Oha". S

suitable for

obtained with the
.0, 150 kg Ca, 40 kgS, 50 kg Mg, 4 kg

b
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gnificantly with application of 40-60-60 kg

2:1k FeZnBha'. : ;
5 and haulm yields were obtained with

g Ca, 50kg S, 60kg Mg, 5

asin method of irri gation,

F in furrow with flat bed

1d over 50 and 75% RDF

*  Pod and haulm yields improved si
ammonium sulphate + SSP+MOP +10:
For varieties GG 7 and GG 20, the highest po
application of 60kgN, 100kg P,0;, 125 kg K,0, 200k

kgZnand2kgBha™.
»  Application of 100% RDF in furrows with flat bed check b
being at par with 100% RDF through drip and 100% RD
drip irrigation, significantly improved pod and haulm yie
through drip. . et iig A
Among various combinations of sources of nutlr:lenzts, %)ﬁh‘?'art:;zr(:li cf(t}h:(;li?g?le sgt

- - +10:2:1 kg Fe:Zn: bha !
urea-DAP-MOP + 250 kg gypsum + 1 hogw ez, aiied with 04030 8

pod yield. The highest haulm yield was, 2
ammonium sulphate-SSP-MOP + 10:2:1 kg Fe:Zn:Bha . 160 kg KO

icati 80 kg P,0; an
«  Compared to lower levels, application of 25 kg N, 80 :
resulted in significant improvement inpod and haulm yields of kcharif groundnut

It was observed that water of up to 2-3 dS m salinity could I_:-e usec! for optin}ym
yield of groundnut but the yield were lower than those obtained with non-saline

(normal) water. iy on
Among the various varieties tested in saline soil, under Sp
the highest yield. . : _
A totgl of %9 accessions under 6 sections viz Arachis (_66), Caulorhizae (1),
Erectoides (7), Heteranthae (7), Procumbentes (10) and Rhizomatosae (39) were
maintained in the field gene bank. Another 1398 gemplasm accessions including
wild relatives of groundnut were supplied to 36 indenters for use in the crop
improvement programme. ; ‘ 5 3
+  For flowering behavior, both location and genotypic variations were found

significant. \
ish bunch accession

anish group SG 99 gave

s evaluated for the presence of fresh seed

e Out of 67 Spani _ :
dormancy, four accessions were registered as 'genetic stocks, with NBPGR. Two
accessions possessed a long period of fresh seed dormancy of 60 days while two
other accessions had fresh seed dormancy for 40 days.

At Raichur, a hot spot centre, the incidence of PBND was high (50.3%) in the
susceptible variety GG 11. One NRCG (NRCG 14625, 7.8%) and two ICRISAT

* (ICG 171, 8.5) mini core accessions had the least incidence (<10%). Besides, five

NRCG mini core accessions and six ICRISAT mini core accessions recorded quite
low (<20%) incidence of PBND. ;
by RT-PCR for the expression of the mt/D gene

« Nine transgenics were tested
sequence and 8 events of transgene expression were confirmed.
«  Nine PCR positive plants were identified from the putative transgenics generated

with annexin gene.
Analysis by PCR using defensin gene-specific primers revealed the presence of the

transgene in 14 putative transgenics.
Sixty four polymorphic markers for parents JL 24 and ICGV 86590 were identified.
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One sequence of oxalate oxidase gene was isolated from barley and submitted to

GenB_ank (Accession no. HQ634345).
The oil content of a large number of samplcs analysed was in the range of 40.2 to

55.8%.
Preliminary calibration of FT-NIR spectroscopy was completed to predict the oil

content of groundnut samples in a non-destructive manner.
The pattern of change due to drought in the methanol soluble and methanol

insoluble seed proteins differed between Spanish and Virginia cultivars.

Seven proteolytic bacterial cultures, tolerant to high temperature, salinity and

heavy metals were isolated and evaluated.

« Two highly efficient proteolytic isolates of Bacillus sp. (SP8-14 and F1) were
identified for slurry fermentation of de-oiled groundnut cake for producing

proteases.
«  The soil-population pf Aspergillus flavus was higher in kharif'than in rabi-summer
conversely the seed infection of 4. flavus was higher in rabi-summer produce than

that in kharif produce.
Soil population of Aspergillus flavus decreased when groundnut was grown in

rotation with garlic, onion, or fallow land than that in groundnut-groundnut rotation
It was shown that the practice of 'conditioning' of pods in groundnut processing
units contributes to enhanced levels of aflatoxin in groundnut.
«  Ten fresh crosses were made to incorporate large-seed size in high-yield varieties.
For obtaining adequate seeds for different station trials, 22 advanced breeding lines

were multiplied even as 49 lines (8 Spanish, 41 Virginia) werc maintained.
Hybridization for 12 back crosses was carried out at RRS, Virdhachalam during

rabi seasons and more than 100 probable cross-pods were harvested for each cross
combination. Hybridization for 13 fresh crosses was carried out during kharif

season at Junagadh.

« Inadvanced yield trials, the pod yield of genotype NRCGCS401 was significantly
higher than those of the best checks TG 26 (in summer) and GG 7 (in kharif).

Two large-seeded Spanish groundnut genotypes were evaluated in AICRP-G trials

during rabi -2009 and rabi-2010 seasons at seven locations.
The Plant Germplasm Registration Committee approved registration of eight

multiple disease resistant groundnut breeding lines germplasm (NRCGCS 21,
NRCGCS 77, NRCGCS 83, NRCGCS 85, NRCGCS 86, NRCGCS 124,

NRCGCS 180, NRCGCS 22) developed at DGR.
Among the interspecific breeding lines (434) screened at MARS, UAS, Raichur, 77

and 111 lines scored less than 5% incidence for stem rot and PBND, respectively.
For LLS, 26 lines and for rust 25 lines scored below 3 on a 1-9 scale. Besides, 55
genotypes showed multiple diseases resistance (stem rot, PBND, rustand LLS).
Molecular diversity among 30 accessions of 4. glabrata accessions was determined

using RAPD and SSR primers.
Salt responsive transcripts isolated from A. glabrata accessions showed similarity

to alarge number of stress responsive genes.
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PROJECTOI :

Sub-project 01:

Hybridization

During kharif 2010, ten crosses were attem
abiotic stresses and yield attributes, Cross-

BREEDING AND GENETIC STUDIES ON TOLERANCE OF
BIOTICAND ABIOTIC STRESSES INGROUNDNUT

(CHUNI LAL, A.L. RATHNAKUMAR, NARENDRA KUMAR¥*,

AJAYB.C.** K.S. JADON*,HARISHG. *, P.C. NAUTIYALAND
A.L. SINGH)

*SinceMay 2010 **Since January 2011

Breeding and genetic studies on tolerance of abiotic stresses in
groundnut

(CHUNILAL, AJAYB. C., P.C.NAUTIYAL AND A.L.SINGH)

pted to incorporate tolerance of different

wise hybridization success achieved is given in
Table 1. An over all success rate 0f26% was

achieved.
Table 1. Cross-wise pollinations attempted, hybrid pods harvested and crossing
success (kharif2010)
Sr.. Parents Desired Buds F, pods Success
No traits pollinated harvested Rate
(mo.) (no.) (%)
1 Girnar 2 x Girnar 3 Fresh seed 407 93 23
dormancy
2 Gimar 2 x Girnar 1 Drought 352 85 24
tolerance
3 Girnar 2 x PBS 14081 High yield 308 65 21
4  PBS 14081 x TMV 2 NLM Drought 242 32 13
tolerance
(high SCMR)
5 PBS 14081 x PBS 1503] High HI 615 72 12
6  Gimar 3 x NRCG 14425 Uniform maturity 388 65 17
7 PBS 14081 x NRCG 14405 High shelling 78 78 14
8 PBS21095x CS 303 Drought tolerance 14 14 22
(high SCMR)
9 PBS21087xCS | Drought tolerance 90 90 21
(low SLA)
10 PBS 16038 x CS 1 Drought tolerance 60 60 11
(Low SLA)
Total 2554 654 26
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Selection and generation advancementinF, am{li ) S e 5
ar due to ex . :

ince kharif 2010 was not a normal ye segregating breeding

Since dhact 20 d hence selections were not done. The segreg eg t' g

yielge wereramcty DOOE 31 advanced as such to the successive generations,

9,8,20,4,and 1 inF;, F,, Fy, Fyang

: : ; '
terial in different filial generations wa !
Tl?hacir;;ber of crosses in different filial generations was

F,, respectively. :

ura, Jaipur
Evaluation of segregating material at AICRP-G centre ARS, Durgap :evaluat d
Seeds of 29 cross combinations supplied earlier to ARS Dfu;'%g;u:; c;v:;'ngle e l.i S
in kharif 2010 and advanced to next generations. Number of li

' de for further evaluation. | :
seleftloﬂiwgg:;iez (;)rreeding line RG 576 was derived through Sl?[lggl?]ls ;i ' ATIIKIS,
Durgapura from the segregating material of a cross 'ICG 6766 x . This
line is being evaluated under AICRP-G. : )
* Lines derivged from another cross 'ICG 913 x ICG 9346 through. se!ectlon at {&RS,
Durgapura not only were resistant to collar rot but also recorded significantly higher

od yield over the checks in last couple of years. . '
Einejs: developed at DGR from two cross combinations 'PBS 20176 x Code 26' and

(TKG 19A x Kadiri 3) x TKG 19A' evaluated at ARS, Durgapura in kharif 2010,

These lines have shown superiority over checks for pod yield. :
* 'TKG 19 A x Kadiri 3'in F, having high oil content and 'ICGS 11 x SB XI' in F,

having fresh seed dormancy showed superiority for pod yield will be further
evaluated in kharif2011.

Maintenance breeding
In kharif 2010, 205 advanced breeding lines developed under different breeding
programmes were maintained. These lines included 11 mutants of Girnar 1 and 17 WUE

lines.
Station trials for yield evaluation
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of 5 meach. The planting geometry was 10 cm (plant to plant within a row) and 45 cm (row
to row). Analysis of variance indicated highly significant differences due to genotypes.
Among the check varieties, the highest SCMR and pod yield and the lowest .SLA were
observed for TG 37A. The results indicated that TG 37A has edge over GG 2 for 3'!181(.‘1. Out of
seven advanced breeding lines found superior for SCMR, the SLA values of six were also
significantly lower than the best check. In addition, the SLA of two more lines was
significantly low. The pod yield of PBS 15027 and PBS 15029 was above one tonne yet was

statistically at par with the best check variety (Table 2). The mean values for SCMR, SLA
and pod yield were 22, 190 cm’ plant” and 679 kg ha”, respectively.

Table 2. Performance of selected advanced Spanish breeding lines for SCMR, SLA
and yield in preliminary yield evaluation trial (kharif 2010)

Genotypes SCMR SLA PY (kg ha™)
Test entry
PBS 11091 25 160* 836
PBS 15018 25¢ 161* 590
PBS 15019 27* 163* 639
PBS 15020 25% 184 862
PBS 15022 23 172% 897
PBS 15023 24 156* 664
PBS 15027 25%* 162* 1062
PBS 15029 24 194 1096
PBS 15030 23 161* 406
PBS 15034 27" 155* 794
PBS 15044 26* 176* 701
PBS 16046 22 166* 612
Check
GG2 17 208 454
GG 7 1755 234 669
TG37A 22 200 900
Mean 22 190 679
CV% 9.9 8.8 235
CD (5%) 3 24 227

Advanced yield evaluation trial of breeding lines of Spanish groundnut
Twenty-three advanced breeding lines of Spanish groundnut along with three check
varieties (GG 2, GG 7 and TG 37A) wer

e evaluated for yield, besides surro gates of water-use
efficiency (SLA and SCMR) in a RBD with three replications in kharif2010. The plot size

was five rows of 5 m each. The planting geometry was 10 cm (plant to plant in a row) 45 ¢cm
(row to row). Analysis of variance indicated highly s

: ignificant differences due to genotypes.
The highest SCMR and pod yield and the lowest SLA among the check varieties were
observed for TG 37A. Compared to the best check v

ariety, for three genotypes (PBS 16039,
PBS 16044 and SE 8) significantly higher SCMR and lower SLA values were recorded
(Table 3). In addition, the SCMR of genotype PBS 15045 was high. The pod yields were
quite low (389 to 786 kg ha™).

(T g T : Y. 4 P ¥

Scanned with CamScanner




G‘ .;

\NNUAL R
201 0';1E1P°R1

Spanish breeding lines for SCMR, Sy, A

d ;
cted advanced ® on trial (kharif2010)

fsele
Table 3. Performgnceo s hari
i b a:;n:edYIBSCMR SLA PY(kgha’)
: Genotype g Vi<
SR
B ;3: i 1]76’“' 786
'§§§16044 20* 183* 630
Ger 23+ <298 it 865l
TG 37A 23 _ 205_ 933
AN ean 0 s 5212 607
CV(4): 13 i 06 éis' _
TCD (5%) 0 22

Preliminary yield evaluation trial of breeding lines. o.f Virginia groundnut |
Thirty-two advanced breeding lines of Virginia bt}nch groundnut along with tyq

check varieties (GG 20 and Somnath) were evalua!ed for yield and surrogates of water-yse
efficiency (SLA and SCMR) in RBD with three replications. T?:le plot s1ze was of five rows of
5m each. The planting geometry was 10 cm (plant to plant w1!:h1q arow) and 60 cm (rou{ to
row). Analysis of variance indicated highly significant genotypic dliference§ forall the tral.ts_
The check variety Somnath was adjudged to be the best for all the three traits. Three entries
PBS 24127, PBS 25046 and PBS 25054 out performed the best check variety for SCMR. For
SLA none was significantly superior to the best check variety. The yields were Vvery poor for

all the test entries and the check varieties. The pod yield of Somnath, which was the best
' gh the pod yields of two test entries PBS 24115

check variety, was only 549 kg ha™. Althou '
(721 kg ha”) and PBS 24119 (723 kg ha") were significantly higher, yet the values were

lower than the national average (Table 4).
Tabled. Performance of selected advanced Virginia breedin glines for SCMR, SLA

andyield in preliminary yield evaluation trial (kharif2010)

© Genotypes . SCMR SLA ' PY (kg ha")

.. Testentry T

i BBS 241150 (il S T e n sy

Lok DS 24119: “o DI 0y maas:

PBS 2412705 26% R s

o 29046 - 26% i T 61" 3g3

i BBS25054 . o6 i eq 376

_ Check ' '
SAEG 20 T e 166 468

sepomnath - o4 156 549

-l Mean i DR e 507
CV(%) 7 7 16
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dvanced yi v i i \4
s yield evaluation trial of breeding lines of irgini d
agroundnut

Thirty groundnut geno

e types comprising tw g

?‘2:%1112:? e??:;:g groundnut and two check vari%tiesepéy(ic%%m z:idvanccd i

wn i i RBDam‘:e in kharif 2010 under rainfed conditi and Somnath) were evaluated

na ) with three replications. Th onditions. All the thirty genotypes were

plant-to—plant distance within a row waé 10e pl:%t Sl}?e was of fivesowgjof - 34 eaclh. he

- Highly signi ve g2 while the rows .

?ct:gfll;l tol%elt};lzll%:sl? Eﬁgékge“"-t”pw differences were found\gl;easlﬁc;ﬁg?t; mc;zo;noea(:h

was the best check varie vSa_r iety for SCMR and pod yield, however, for SL;\ Somar\l\zﬁli

PBS 25017, PBS 25047 gﬁslgszivanced breeding lines namely, PBS 15039, PBS 15040

best check \’/arie ty for SE:MR, ol 891?21 11:(? 802d9 lp(l}dwere rated significantly superior to tht:,

found superior to the best check (Table 5). pod yield, however, none of the test entries was

Table5. Performance of selected advanced Virgini
ield i ed Virginia breeding lines for SCM
and yield in advanced yield evaluation trial (khar!'fgﬂlﬂ) A

Genotypes SCMR SLA PY (kg ha')
Test entry em’g’

PBS 15039 26* 180 344

PBS 15040 30* 149 411

PBS 22066 22 203 1010

PBS 25017 25% 163 535

PBS 25047 278 155 614

PBS 25049 23" 163 442

PBS 29100 26* 149 665
Check

GG 20 22 180 839

Somnath 21 171 684

Mean 23 183 625

Cv (%)8 9 25

=D (5%) 22 211

° Evaluation of early maturing advanced breeding Virginia groundnut lines under

L rainfed conditions of kharif season

Seven advanced Virginia breeding lines derived from a Cross chico x R 33-1 which
RBD with three replications along with

.re selected for earl maturity, were evaluated ina
o ) % The line SE 32

ariety Somnath as a check for early maturity in Virginia groundnut group- 11
tion (FI) and days to 50% flowering (Fy) =

‘was significantly early in flower initia - Sl Table
. and SE 37 and SE 38 for ays to 50% flowering only
components for early maturity-a ‘1 chock variety The

6). For WUE traits and pod yield no test entry was superior Over e
highest yield (875 kg ha™) recorde which was very poor comp

d was in Somnath variety,
to the national average.
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preeding Virginia gro

lll'ldlllltlincs in

Table 6. Evaluation of early turing advanced
klmrﬁﬂlﬂ(high rainf: Ico_nd_itions) |
Genotypes _ ' TR Fq
cm’g’ (k8 ha')
 festentty i RN et
SE 6 Do 170 659 27 32
SE23. 23 205 265 27, 30"
SE 32 24 232 356 24* 28%
Sp aa Sponien 0D A 20*
SE 35 25 218 302 2 29*
SE 37 oS 0T A3 25 28*
SE 38 . 27 216 322 25 28*
Check : : AR
Somnath 29 175 87 26 31
. Mean - 1506 20752 464 . 26 29
Coven O R R a2
D% D g T oL
Droughtscreeningnursery ' S
Along with 3 drought tolerant checks, 12 advanced preeding 1ines (identified for
end of season drought tolerance in the previous season) Were sown in drought screening
nursery. This trial was howeVer, vitiated due to €XC ssive rains throughout the crop season
and hence will be repeate in Iharif2011.
Phenotyp!n of RILS (188 line) derived fro a cross TAG 24 X TMV2 NLM for
surrogate of water-usé efficiency under rainfed conditions
Along Wi h two parental lines, g RILs were raised in tWO replications for
phenotyp1ng for WUE traits (SLA and S R)and yield attributes under rainfed conditions.
Due t0 excessive rains throughout the crop season the trial was also vitiated and hence will
berepeatedinkharﬂ()l ;
Seed enhancementforAICRPG trials -
d cement activity was undertakenl for eight preeding lines (PBS 16034,
16040, P pBS 11056, SE 28 an SE 25) for their
g lin€ UN 27, which are
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e Advanced Jines in AICRP-G trials

Considering the good perforn

= : nance of test entry J ;

season drouggtt asllttl;éilt;OI?S in 2008 and 2009, this emry?:,,tsLLG %7 under mid- and end-of-

tolerance vVa l8 . als 1in {er:f 2010 under above drOU‘ht va Ua_ted in advanced drought

line, PBS 30086 was tested in IVT ITunder Spanish groun(fnutilt'u?uons. Ansfhet adyanced:
. riails.

Nucleus seed production of DGR-groundnut varieties

In kharif2010, 125 kg and 115 kg nucleus seed of Girnar 2 and Girnar 3, respectively

was produced.
supply of segregating material to AICRP-G centres
Detailed information on the crosses avai i
ilable in F, to F, generations (h i
o arvest
2009) was iej;t to g{ffercnt AICRP-G' centres along v:ith perfonna(fo:v hisaf;'ils
ement. Accordingly, the segregating material of 19 crosses (15 crosses in F,, 3

Kkharif
d 1 cross in F,) was supplied to ARS, Durgapura and JAU, Junagadh centres.

Transfer Agre

crosses in Fsan
g advanced Spanish breeding lines for their suitability for

Evaluation of early maturin

summcrcultivation

Singleyear of evaluation

Along with four checks (GG 2, Db 56, TG 26 and TAG 24), 15 advanced breeding
m a single cross Chico x R 33-1) were evaluated in a

selections derived fror
mer 2010. Each genotype was sown in five rows (5 m each)

d block design in sum
d thrice. Most of the test entries were the progenies of the early maturing
ective of the experiment was also to

cultivars Chico (Spanish) and R 33-1 (Virginia). The obj
identify early maturing line(s) for summer situations i.e. the ones which could be harvested

before onset of monsoon.

lines (11
randomize
and replicate

ed on days to flower initiation and 50% plants to flower.
ded at 55th day after sowing on second fully opened leaf
day before recording the

SCMR and SLA values were recor
ts (irrigation was givena
re allowing the sampled

from the top of five randomly selected plan
values). Specific leaf area was determined in two ways, one befo
the sampled leaves to float in water

(SLAT1)and another after allowing
approaches). From these sampled leaves
¢ crop was

leaves to float in water

(in petriplates) for 3 hrs (SLA2) (to compare two

the water saturation deficit (WSD) was worked out. On attaining maturity, th

harvested. After drying the produce the pod yield/plot was recorded and expressed as kg ha'.

Observations on harvest index (HI, %), hundred seed mass (HSM, g), mass of hundred

selected (sound and mature) seeds (SMHSS, g); and shelling out turn (SOT, %) were
d for both pod (HI,) and kernel (HI,).

recorded. Harvest index was €Xpresse

Observations Were record

13

L 10
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el S

\1

@ /;;;;;e traits studied. Among { \
observed r initiation and 50% ﬂowering, a:::j

. . differences Were
P‘lff‘i:ft?oun he bgst gosl' f%i?;ld the best for SCM.R;. and Qh 86 the besy for
it (WSD); G2 Wkemel yield and the remaining traits. Th(-: pod an,

best fOr "% ¢ were 3456 and 2488 kg ha', respectively,
nes S ock varieties (Table 7). Although, both
rly maturity), the genotype actl.lallyl
values of advanced breeding lineg Sk

of the advanced breeding line PBg

Significant genoty
check varieties, G

water saturation defic
pod yield; and TAG 24 was

kernel yields of advanc

ioni hert
were significantly hig st
and DF;, of this genotype weredl? rc:lmaturify)- DFs,
attained maturity in 107 days (mecit The SCMR values
21 and SE 27 were signiﬁcantly short.

11056 were high (Table 7): '
statistics of various cro

(indicating ea

p attributes and the promising Spanish

Table 7. Descriptive ; ear) |
 genotypes (eva!uatl‘Oﬂ fol:';:;ey_ CV % CD 59, Best Promising
Traits “Mean Min R . Check advanceq
(i vt il breeding
: S ' lines
. ot G2(37) SE 28 (34)
48 31 G2 o
Days to ?(I;o/ ii' o i;‘ sy a0 22 TAG24(45)  SE21(4),
Days t? 0 : ;i | SE 27 (43),
flowenting . . .k oo so e s i SE 28(41)
A 46 714,600, TAG24(41)  PBS 11056 (46)

SR A S i e
DGO 2ty by VASEBIIGO®)
STAD (') - 167, 150, 193:93 » 1102t AIBG 22 (G0 -
WSD (%) Sk b S e 3_.-14;9-_1_'-'1.2.'-6"' GG 2(12) o
PY (kgha') 2694 2044 3456 154 4185 Dh86(2953)  SE 28 (3456)
KY(kgha') 1690 1267 2488 159 3895 TAG24(2094) SE 28 (2483)
Hi(%) 40 33 50 214. 14. % TAG2400) -
HiC) e e 31 40 M2 26,0k 1315.0 TAG 24(42) . -
HKW(g) - .32 20 ‘243
HSMK (g) 42 126/ 455 o
SMK (%) 39 32 .50 TAG24(48) -
Shelling% .66 . 5773 380 41, TAG24(73 -
DMy o 105,00 5 1 10 ] R 31 e TAGHO4(102) v

Twoyears of evaluation 3
L hThe above experiment on ‘evaluation of early maturing advanced breeding lines of
panish type for their suitability for summer cultivation' was also conducted in summer 2009

49 - TAG24(43) -
i TAG 24(52) - -
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~seven advanced bree
e maturing Spanish and Virgini
~ 3-replications. Except 10

EASSFAL W | -l o TlY

‘“T"JHN
ICAR

Jifferences due to years were significant onl

enotypic differences were hi only for SCMR and
w:rg Sigrtl)ilgcant only for DF1 Dhl:l‘%l(])ly significant, howcvchN}:K' Forall the traits studied
& ustraits WeT© compared : » HI, SOT and DM Wf]g notype X year interactions
\l!gl(')lg;lsfor SOMR: nd SP])S 268 f;lrfl?:(v test entries (SE 21 an'd SEG;Sr?cans across the years for
vari (Table 8)- The entry SE 28 )b\:_c'c foundtobe signiﬁcantlygzDF.l ; PBS 11056, PBS
_G trials forsu B 28, being consistent for high uperior to the best check
AICRP mmer situations. gh pod yield is to be tested under

_ Table 8- PGSCl:lptIVB statisti-cs of various crop attributes and ‘ot
_ jdentified ( evaluation for two years-summer 2009 ;:;;‘;n ising g;l:}otypes
ummer 2010)

| Traits Mean Min Max CV% CD5% Best
| chzck Promising
advanced
breeding
lines
.Days to FI 34 30 36 4 2 TAG 24 (32) SE21(30),
agsto SO SE 28 (30)
flowering 45 41 49 4 2 Dh 86 (41) :
~ SCMR 39 34 45 6 3 TAG 24 (40) PBS 11056 (43),
PBS 15031 (43)

SLA (em'g) 163 145 182 7 14 TAG 24 (145)
2608 2035 3228 15 450 TAG24(2768) -

DM
PY (kg ha") 1748 1305 2098 16 317 TAG 24 (1992) SE 28 (3228)
KY (kgha') sg 30 49 D9 8 TAG 24 (49)

Hi, (%) 27 21 33 24 8 TAG24(38) -

Hi, (%) 32 20 41 12 5 TAG 24 (41) -
HKW (g) 42 27 55 11 5 TAG24 (51) -

'HSMK (g) 47 37 57 20 11 TAG24(57) -

Shelling % 67 59 72 3 4 TAG24(72) -

under summer

: Evaluation of early maturing advanced Virginia preeding lines
conditions

In summer 2010, along with the early maturing Virginia check v

ding sister lines derived from a Cross of Chico and Robou

a germplasm lines respectively) were eva]ua}ed i

e for SCMR, genotypic differences Were highly significant for all the

. raits. Results indicated among the advanced breeding lines 0n° or more Were superior to the

~ check variety-SE 37 for DF50; . SE'37 and SElfiifrer I:eYC; 2?(}11 ?:

1 ioni rior to chec )

37 for SMK. Except SE 6, all the lines were significantly supe check DR erhan

~ HikandSOT. ForDM, interestingly the
~ that of check (Table 9)- This trial will b repeated for one more

ariety Somnath,
£33-1 (early
n RBD with

Scanned with CamScanner



SE Somnath Cy b

3 38 %) o
43 Al 2 4 W
4] AL * 50 S0 2
DFI i 525050 2399 3516 23?47 4142 2960 24 ; 600
i) '-2.01.3...-4-81-7::23381‘3"150’?: 204731282 2?57* ”j;‘ 26:3 119
500 B | SR GORIBEE AT OLS ;
;I;;(I;) 37 19l f; 5715950152 135567 1y
SLAI (cmg) 173 130 153 61 159 165 154 140 6 g
STA2 (an'g) 178 J8L. it ya 1 16 14 4
wsD @) 17 13 ' ;'5 90 35 2F 45 13 7
HSM(g) 46 gg i o) 581500
s56* 37 43 14 1

HSMK () 54 3 4833
SMK (%) 297 _ g?* : ;g* 3k 7% 2% 2% 60%2 3
0, R i i s * *

SOLOO Tlor 105+ 105* 105* 105* 102* 102* 115 2 19
: : : ine) derived from a cross (TAG 24 x TMV2 NLM) ,,

Phenotyping of RILs (188 line) s A

surmgta};lz of water-use efficiency under irrigated and drou ghtsituations

In summer 2010, the mapping population comprising 188 RILS derived from a crog;
(TAG 24 x TMV2 NLM) and developed for water-use efﬁclency traits were sowninas plit
plot design with two treatments (irrigated and drought) as main plot treatments and |9
genotypes comprising 188 RILs and the two parental lines (plot size: 2 rows of 5 m each)
Soil moisture content at 0-5 and 5-10 cm soil depths was recorded regularly on alternate day.
and also before and after giving irrigation. The soil temperature was recorded daily at 8 an:
[2amand 4 pmat 0-5 and 5-10 cm soil depths. Observations on different traits were recorde:

by following standard procedures (SLA was recorded without floating the samples leaves i
water as SLA1 and after floating same leaves in water for 3 hrs as SLA 2). Mid seaso

drought was imposed.

ield. the 1
ﬁnes;gﬂ?mtghﬁa‘fﬁﬂfgfﬁmng‘* and mean (averaged over 188-RILs) were compared with
IMV 2NLM, a very large r:}: arenftal h.neﬁlt was discernible that by crossing TAG 24 and

: -~ 8¢ Ot variability was unlocked for all the traits. There was not

Scanned with CamScanner



Scanned with CamScanner

l
i
4

]

o



Table 11.

Table 10, Descriptive statistics of various attribut.es ?f parental lines
and TMYV 2NLM) and 188 RILs under irrigated and drou

(TAG 24

Traits G RaTents LRI
TAG24 TMV2NLM Mean  Range Mean.
DFI 44 41 42 39-49 43
DF50 47 52 49 . . 45-54 48
SCMR 40 49 44 34-53 41
SLAI1 (cm’g") 153 165 159 134-223 165
SLA2 (cm’g") 160 181 170 140-228 170
WSD (%) 18 23 2] 8-27 16
HSM (g) 37 38 337 o 93.66 41
HSMK (g) 49 50 49 30-75 52
SMK (%) 48 33 4] 26-71 43
SOT (%) 70 63 67 47-75 66
KL (mm) 2.7 15.7 14 9.4-18.2 14.0
KW (mm) 8.4 S 8 5.5-9.9 8.3
KL/KW 1.5 2.1 2 1.3-2.0 1.7
PY (kgha') " 3681 7' 1944 g2 1182-6840 3757
KY (kgha') 2567 1245 T 19065 771-4494 2475

across 188 RILs and the two-parental-lines.
| LTI A Ii'ﬁg'a__ted . Drought
DFI 43, 43
DF50 g
SCMR - 7539l g3
SLAI(em'g)" [ 83 sy
... SLA2 (emg’) 180 170
IWSDA(%). e 19+
HSM@ 49 42
HSMK(g) i 53 ST
SMK@E 4 44
SOT (%) i esy 67
KL (mm) - g 14
- KW (mm) L
KL/KW 0 )
PYkehal) 423 359

KY (kg ha')

Mean values of different traits under irrigated and drou

2757 2182

DI
NS
NS
SE0E
L1857
17.7
0.6
1.5
0.7
1.3
0.8
0.2
52051
0.0
122.9
84.8
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'p,'aisilll.g of F, generation and selection of true hybrids
. Ten crosses attempted in kharif 2009 for different objectives were raised in summer
2010 and Cross wise true hyb}'ld plants were selected. In cross 'SE 22 x VG 9816', not even a
ingle hybrid plant could be identified. In other crosses, though the number of true hybrids

: dentiﬁcd was very small yeta very high number of F, pods were produced.
. liai sing of advanced breeding lines and DGR-varietics

Single plant progenies of 23 new advanced breeding lines developed in kharif 2009
- were raised in summer 20 1'0 1_"or seed enhancgment for their evaluation the station trials in
coming seasons. Three varieties, Girnar 1, Girnar 2 and Girnar 3, developed at DGR were

raised for exhibition.

Breeding and genetic studies for tolerance of biotic stresses in

p-project 02
L groundnut

Crosses effected o _
In kharif 2010, for developing improved varieties resistant/tolerant of collar rot and

stem rot, foliar diseases (rust and Late Leaf Spot, LLS) and Peanut Bud Necrosis Disease
~ (PBND), ten Crosses were effected (Table 1 and 2). The number of cross-pods was between
19 and 82 with a success rate of 5.1 to 22.8%. Of these, three crosses were made for

developing mapping populations (RILs) for stem rot, collar rot and foliar diseases. The
success rate in two Crosses was quite low 5.1% in 'GG 20 x JSP 19'and 9.2% in 'GPBD 4 x

~ VGYSIG.
_ Tablel. Particularsof crosses effected in kharif 2010

___?:'Pa_rents Objective F, pods Success
B ; obtained (%)
' GG20xICGV 87846  Tolerance of stem rot 32 9.6
2 GG20xJSP39 Tolerance of stem rot 19 51
. TG37AxSGL4233  Tolerance of collar rot 69 13.6
ICGV 00350 x ICGS 44  Tolerance of PBND 37 10.4
ICGV 00351 x ICGS 44 Tolerance of PBND 68 22.8
"TMV Gn 13 x VG 9816  Tolerance of rust, LLS and PBND 72 18.6
7 GPBD4x VG 9816 Tolerance of rust, LLS and PBND 38 9.2

Total 335
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e M
e cffectedin kharif2010to develop mapping Populationg
of crosses

Table 2. Particulars |
Fl POds SucCESs

(RILS) ey
'Parénts ' 5 :j i Objecme , obtained (%)
s - ' 73 183
Tolerance of stem rot -
l gtsﬁ !?58 ;GCI? 412933 Tolerance of collar ;(;t g gg Al?g é
. t LLS an :
3 G 9816 Tolerance of rust, Total 227

3 TMV (Gn) 13X Vi

heir next filial generations, of which

ia] cenerations
Advancement of filial g re advanced to t :
combinants. The number of

i we

Progenies of 70 crosses s

rosses were rejected due to a Jarge proportion 0f p09 5
i d generation 40.

1 i e
crosses in early generations Were 30 and in advanc - .
0 season was not favourable due to excessive rains at peak

Since, the kharif 201 _ e e, He
. d formation, and pod filling stages the selecti Hence,
ggrze; ntﬁ’l53 c'a tgtal of 44 progeny bulks could be made from 48 crosses. In F, 19 crosses
3 6 ¢
were advanced and a total of 19 progeny bulks were selected.

ons : il
ulations (RILs) was attempted with the objectives of:

Development of mapping populati
ated in the F, generation from the

Development of mapping popul s (RI1
Screening of the spectrum of genetic variability gener

crosses of contrasting parents, in hot spots for target diseases 0
Identification of DNA markers associated with the resistance/susceptibility to target

- diseases.
In kharif season, the F;s of four crosscs (three for tolerance of stem rot and one for

collar rot) were raised (Table 3) while from Fs of three crosses (two for stem rot and one
for both LLS and rust) 137, 129 and 82 RILs, respectively, were obtained (Table 4). In cross
'JL 24 x VG 9816', the number of F,s obtained, however, was small (82)

Table3. TrueF sidentified among the crosses in mapping population (RILs)

_ Cross =~ No.of true F,s identified
__For tolerance of stem rot: ' 35
- GG20xCS19 Wi
GG X CS TS el e sy
GG20xCS83 " il s

For tolerance of collar rot: -
GG20:xSGL4233 L3l 1 laghl

Scanned with CamScanner




Table 4. RILs (Fs) obtained in various crosses made for developing mapping

populations
Cross RILs obtained
For tolerance of stem rot:
GG20xCS 19 137
GG 20 x JSP 39 129
For tolerance of rust, LLS:
JL24 x VG 9816 82

Yield evaluation trials

Ten promising genotypes, PBS 21085, PBS 22059, PBS 22062, PBS 22063, PBS

22064, PBS 22065, PBS 22066, PBS 22067 and PBS 22074 were in different stages of yield
evaluation. Over two years, the pod yield of three genotypes, PBS 22059, 22066, and 22067

cantly higher that of the best check, GG 20. These entries will be multiplied in

was signif
kharif 2011 for multi-location testing of AICRP-G.

Release of varieties

The genotype PBS 12030, developed earlier was released as a new variety Gimar 3 for
cultivation in kharif in Orissa, West Bengal and Jharkhand. The pedigree of this variety

included Girnar 1, a multiple diseases resistant variety, as an ovule parent and ICGS 11, a

PBND resistant variety, as amale parent.

Multiplication, distribution of breeding materials to different AICRP-G centres:

Multiplication of breeding materials o
A total of 91 advanced generation breeding materials (40 Spanish and 51 Virginia)

developed earlier for tolerance of various biotic stresses, were multiplied in kharif

season 2010.
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RP-G centres

then the breeding pro _ L
f interspecific hybrid origin,
crosses were distributed tg

fic selections.(Table 5). A total of 210

jons at various centres of AICRP-G.

Distribution of breeding materials o AIC gramme of the centres of

1 treng
Specific crosses were madetos . ;
AI;CRP-G and for supplying the breedmg.materlallls :c
The segregating and advanced breeding lines of the

' i
eight centres to effect location SpeEC

selections were made in different filial generat

Development of sick plot for collar rot disease

s developed to facilitate screening of segregating and
for collar rot disease. The initial soil microflora was
isolates were mass multiplied and mixed

In kharif 2010, asick plot wa
advanced generation breeding materials

studied in all the plots. The inoculums of virulent. | Nk
with FYM and applied separately to each of the micro plots. The growth and multiplication

of Asergillus niger, the causal organism of collar rot, was monitored in the soil regularly at

monthly intervals before subsequent addition of inoculum. Similar observations were also

made in the sick plot for stem rot disease.

The study indicated that the soil population of A. niger increased steadily from 1.8
to 23.4 X 10° cfu during June to October (Figure 1) in spite of the heavy rainfall. While the
soil population of Sclerotium rolfsii decreased drastically during June to August and

subsequently increased gradually up to October (Figure 1).

Thus, the build up of population of 4. niger was unaffected by heavy rainfall. This
indicated that if the rains cease and the optimal conditions is restored, there would be a
sudden spurt of occurrence of collar rot while in case of stem rot, the development of disease
would be quite slow. Thus, for stem rot, the chemical control would be possible while genetic
resistance and seed treatment with systemic insecticides would be required before sowing to
control occurrence of collarrot,
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;Ta;:ble 5. Particulars of segregating and advanced breeding lines (F,-F,) supplied to

s AICRP'G centres
= =Sr No. Crosses Centres
~ F,: Multiple diseases resistance (rust, LLS, stem rot) breeding lines

1 GG20xCS 19 UAS, Dharwad, JAU, Junagadh
2 SG99xCS 19 RAU, Durgapura

F,:Multiple diseases resistance (rust, LLS, PBND) breeding lines
3 TG 37 Ax VG816 OUA&T, Bhubaneshwar
4 TMV 2 x ICGV 86590 ANGRAU, Kadiri

F,: Foliar diseases resistance (rust, LLS) breeding lines
1 SG 99 x GPBD 4 NAU, Vyara
2 TG 37 Ax ICGV 86590 ANGRAU, Kadiri

F,: Foliar diseases resistance (rust, LLS) breeding lines and adaptability to kharif
and rabi-summer seasons

1 R 2001-2 x SG 99 TNAU, Vridhachalam
2 SG99xTG37A NAU, Vyara
3 Dh8 xTG37A OUA&T, Bhubaneshwar

F,. Foliar disease resistance (rust, LLS) breeding lines with tolerance of sucking
pests (jassids and aphids)

1 SG 99 x TAG 24 OUA&T, Bhubaneshwar

2 Dh86xCS 19 OUA&T, Bhubaneshwar
F,: Foliar diseases (rust, LLS) and stem rot tolerant breeding lines

1 GG20xCS 19 JAU, Junagadh

2 CS 19 xGG 20

3 CS 19 x PBS 24030

4 GG 20x GPBD 4 NAU, Vyara

5 PBS 24030 x CS 19

F,: PBND tolerant breeding lines _
6 PBS 24030 x GG 20 RAU, Durgapura
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Figure 1. Build-up of soil population of Sclerotium rolfsii and Aspergillus niger in

the sick plot

Studies on the mechanisms of resistance:

In the control of stem rot disease
Since, stem rot is rampant not only in rainfed kharif, but also in irrigated rabi and

summer production systems, the genetic resistance to the discase is very important.
Among the few sources available, CS 19, an interspecific derivative developed at
DGR is a registered novel source of resistance. Understanding of the mechanisms of
resistance will be very useful for proper exploitation of resistance in CS 19. Since the
fungus secretes oxalic acid and penetrates the host tissue, either structural barrier or
anltibiosis_would be the expected cause of resistance in CS 19. The scanning electron
microscope (SEM) available at CSMCRI, Bhavnagar, was used for the purpose.
In priori, the time of infection and entry of the fungus was standardised and it was
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Control of Aspergillus flavus:

The fungus, Aspergillus Sfavus is a ubi
kernels and produces aflatoxin. There are o
A. flavus. Cultivar J 11 has been reported t

quitous fungus which infects pods and
nly very few sources of resistance to
0 be a source of seed coat resistance.

It was revealed through electron microscopy that seed coat of the kernels of J 11 was
rough and the conidia of 4. flavus failed to germinate even after '_rhfee day§ of inoculation
(Figure 5) whereas in GG 20 (a susceptible cultivar) numerous conidia germinated and grew

profusely to completely cover the testa (Figure 6). The study confirmed the seed coat
resistance of J 11.

GABRA S B .
se growth of mycelia
h completely covered

. ; . fu
11 Figure 6: Pro
Figure 5: Rough seed coat of J- ~ of 4 -ﬂa

vus whic
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g materials for stem rot and Aspergillus flavus seed

Screening of advanced breedin

colonisation and infection:
y advanced breeding lines were

Along with the susceptible variety TAG 24, twent 2 lin
screened in the sick plot in summer 2010 for their reaction to stem rot and also in vitro seed
colonisation by Aspergillus flavus.

In sick plot, the highest incidence (67.1%) of stem rot was observed in genotype
CS 421, which was followed by the check varicty, TAG 24 (64.3%) and the genotype PBS
14068 (63.1%). Thus under high disease pressure, nonc of the genotypes was found resistant,
Three genotypes, VG 0107 (21.6%), PBS 14060 (26.5%) and PBS 14064 (27.3%), however,

showed tolerance reaction.
onisation by AF 111, a virulent strain of

In vitro studies on seed infection and col
ffered significantly for seed infection and

Aspergillus flavus, indicated that the accessions di
colonisation by Aspergillus flavus.
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INTEGRATED PEST MA

AGEMENT (IPM) IN GRO
BASED PRODUCTIONSYsTEM "0 "N GROUNDNUT

(P. P. THIRUMALAISAMY, HARISH, G*, K.S.JADON*
ANDPRASANNA,H.**)

* Included as an associate since May, 2010

** Included as an associate since February, 2011
: Sﬁb'PrOject 01: Management ofinsect Pestsin groundnut based

Integrated Pest Management in groundny

. ) tbased inter cropping system
An experiment on integrated insect pest management (IPM) in groundnut based
intercropping system was conducted during kharif 2010 i

- The cultivar GG 20 was sown in

licated trial in plot sifzc qf' 6x5mat45 cm di between the rows. There were 10
i tments and three replications. Groundnut was i i
?(g;UCH“‘de pigeon pea (BDN-2_), soybean (local),
(local), Bt cotton (MRC 6301), desi cotton (Deviraj) an

: :1.
i Of:?’l‘ho:: result indicated that the interc
smaller population of jassids compared to oth
indicated that with red gram as intercrop, the
castoritwas the leastat 30,45 and 60 DAS.

The intercrops had a significant effect on the podyield of
"yiEId'Of groundnut was recorded in ‘groundnut + cluster bea
'groundnut + castor’, and the lowest pod yieldwas recorded in 'gr

production system

green gram (K-851), cluster bean
d hybrid cotton (G Cot 10) in a row

rops like sunflower harboured s;

er intercrops at 30, 45 and 60 DAS.
population of thrips was the largest

gnificantly
The results
while with

groundnut. The highest pod
n' which was followed by
oundnut +soybean'.

ﬁfﬁcacy of new molecules for controlling sucking insect pests of groundnut (kharif)

Tl:  Seedtreatment with 0.0035% imidachloprid

T2:  Tl1+1spray (30 DAG) with 0.008% imidachloprid
T3:  T1+2sprays (30 & 45 DAG) with 0.008% imidachloprid
T4:  1spray(30 DAG) with 0.008% imidachloprid

T5:  2sprays (30 &45 DAG) with 0.008% imidachloprid
T6:  1spray(30 DAG) with 0.05% carbosulfan

T7:  2sprays (30 &45 DAG) with 0.05% carbosulfan
T8:  1spray(30 DAG) with 0.05% acetamiprid

T9:  2sprays (30 & 45 DAG) with 0.05% acetamiprid
T10:  1spray (30 DAG) with 0.05% profenophos

T11:  2sprays (30 &45 DAG) with 0,05% profenophos
T12:  1spray(30 DAG)with0.01% thiomethoxam

TI13:  2sprays (30 &45 DAG) with 0.01% thiomethoxam

T14:  2sprays (30 & 45 DAG) with 0.04% monocrotophos
T15:  Untreated control
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Compared to control and other treatments, T3 was fqlund the best in contro)|
populations of jassids. The highest pod yield of 1662 kg ha” was, however, obtajp

T13 while the lowest pod yield of 1583 kg ha" was in control.

ing the

1. Soybean intercropped with groundnut

Figure

Figure 2. Sunflower intercropped with groundnut
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Figure 3. E i
ffect of intercrops on sucking pests of groundnut

ecticides on sucking pests of groundnut during

Effect of treatment of seeds with ins

est efficacy of seed treatment

kharif
ment was conducted during kharif 2010tot
reatments were,

An experi
of insecticides for the management of sucking pests of groundnut. Thet

T1: Fipronil@ Iml kg';
T2: Imidacloprid @2 mlkg’;
T3: Acetamiprid @12 ke';
T4: Carbosulfan @Smlkg’;
T5: Thiamethoxam @lgke
T6: Chlorpyriphos @6ml keg';
17: Foliarspray of monocrotop
T8: Untreated control

hos 0.04 0 at 30 and 45 DASand

e most effective in reducing the incidence of
rips at 30 DAS.

t effective in reducing the incidence of th
re, however, recordedin Th:

id on sucking pests

The treatment
jassids at 30 DAS and T1 found mos
Highest pod yield and net returns We

of groundnut during

s with imidaclopr
fseed treatment

d during fharif 2010t test efficacy © :
with the following

kharif

n experi ent was conducte

the managcmcnt of sucking pests of groundnut ¥ '

' AL lmidacloprid@ 1.0g kg 5 T3 [midacloprid
' kg'; T6: 1midacloprid

Untreated contro
, was found sup® n
.o incidence at
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of groundnut, cultivar GG 2 during sum
Among various doses evaluated, seed treatment with imida ‘ '

kg'; seed was found to be the best in controlling the infestation of jassids ar}d thrips and_thc
pod yield (1964 kgha™) was also highest in this treatment and was on par with the pod yield
y of monocrotophos (0.04 % at 30

(1976 kg ha") obtained with the standard practice of spra

and45 DAS).
ucking pests of groundnut in

Effect of spray of new insecticides on infestation of s
cing the population of jassid

summer 2010
Seed treatment of new insecticides was effective in redu ' d
ed treatment with Thiamethoxam @ 1g kg

and thrips. Among the new molecules tested, se e :
seed was found superior in reducing jassid population and seed treatment wuh_anronll @1
mlkg" seed proved best in reducing thrips population. However, the h}ghest yield (1179 kg
ha) was recorded when seed was treated with imidachloprid @ 2g kg seed as compared to

control (799 kg ha™).
of groundnut during summer
chloprid proved best in reducing

Effect of New molecules against sucking pests
Two sprays (at 30 and 45 DAS) of 0.008% imida ucin
jassids population and 2 sprays (at30and 45 DAG)0f0.01 94 thiamethoxam was effectwe n
managing thrips. The highest pod yield of 2032 kg ha' was, however, recorded in the two
sprays of thiamethoxam. The yield of control was 1630kgha™.
jor diseases (ELS, LLS, Rust, Collar

Sub-project 02: Integrated management of ma
Rot, Stem rot, PBND) of groundnut

tium rolfsii through biocontrol agent during summer
gent Trichoderma harzianum (DGR T-170) was multiplied initially
hen further enriched on FYM. The FYM enriched with bio control
he seed placement row. The stem rot pathogen, S. rolfsii multiplied

d placement row. In the control trial, only

the same see
of stem rot in the plot treated with Trichoderma was

alues in control plot were

Management of Sclero
The biocontrol a
on sorghum grains and t

agent was applied along t
on sorghum grains was also applied in

S. rolfsii was applied. The incidence
7.4% and the pod yield was 1935 kg ha™ while the corresponding v
14.1% and 1661 kg ha', respectively.

agent during summer

Management of Aspergillus flavus through biocontrol
The incidence of afla-root disease caused by 4. flavus was 4.8% in the plots which
9% in the control

were treated with Trichoderma harzianum (DGR T-170) while it was 4.
plot. Thus it was indicated that it may not be possible to manage A. flavus by using bio-

control agent.
Survey of incidence of Alternaria leaf disease of groundnut in the Saurashtra region of
Gujarat during summer |

Kodinar, Devali and Junagadh were surveyed during the first

Areas of Kadavasan,
fortnight of April, 2010 for recording the incidence of Alternaria leaf disease.
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' The disease was not se

ICAR
. €n on 60-day o]q Crop in the fie|ds.
'.-howcver, the disease appeared slowly on

120% (4 in 1-9 scale) at the time g

In the DGR CXperimenta] plot,

Evaluation of genotypes for req
artificially inoculated conditiop
The check variety GG 2,

: J along with nineteen genotypes was evaluated for incidence
of stem rot (Sclerotium rolfsii) under artificially inocylated conditions. Four genotypes, CS
168, code 1-1, CS 296 and .ICGV 86590 exhibited lower than 209, incidence of stem rot.jThe
podyield was, however, highestin CS 160 (173 g2m" row). In another €Xperiment, nineteen
genotypes and check variety GG 2 were evaluated for the incidence of collar rot disease
(Aspergillus niger). Three genotypes CS

164, CS 104 and CS 316 sh
incidence of collarrot. The podyield was h

owed less than 10%
ighestin CS 164 (322 g2m’ row),

ction. to soil borpe diseases (stem rot and collar rot) in
Sduring Summer

incidence was in the range of 8.50 to 47.02%.
CS-334 and CS-160 the incidence was

In five genotypes, CS-323
15.00%, respectively.

low with values

iger). The genotypes CS-316
(8.66%) and CS-81 (8.82%) has shown less than 10% incidenc

e.
Screening of genotypes for disea

Due to heavy rains and co
soil-borne diseases (stemrot, coll
leaf spot was as high as 80%
relatively as low as 30% and

seresistance in sick plots during kharif
ntinued water-1o gged condition in the
arrotand afla-root) could not be done. The severity of carly
(8in 1-9 scale) while the severi

20% (5and4in1-9 rating sc

Biological control of soil borne and foliar fungal diseases during kharif
A field experiment was conducted to study the effect of bio-agents on soil-borne and
foliar fungal diseases. Since the incidences of soil-borne diseases viz., afla-root, collar rot
and stem rot were lowest (2.00,4.98, and 4.68 percentrespectively) in the control, the values
Werenot statistically different from the treatments. This was due to heavy rainfall and water-
logged condition in fiel

ds up to 70 days in which pathogen could not establish itself in the
soil. Whereas foliar disease ELS, was quite severe (upto8in1-9 rating scale) in the first 70
days of the crop, and this was followed by LLS and rust up

Although the dise

to the maturity of the crop.
ase severity was very high, continuous and excessive rains smothered the
disease suppressive effect of bio-agents.
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ases of groundnutduringk[m,-if
ement of major dis€ascs namely stem roq
ditions using the susceptib|o

ICAR
_root, collar rotand stem ro¢

Diseasé

Inte rated
e An integrated approac :
ELS, LLS and 1S . .
fsoil born€ diseases ViZ, )
ely) even 11l the susceptible cultivar thé

rot, afla-root, EX~
gl?lltl?\farG 2.Asthe incidences © e e 4
were quite [oW 08, 2.67, an 1.81%, resp Y] Significant. o i i
' control and treatments Were not s1gnit - ' o Heav
dl_fferences bctwe;eﬂ -d condition of fields up 10 70 days which did not penn1tt!13path0gen
rainfall and _Waf;,r,' (;%%l reas, ELS appearcd very seve_rely (upto'S in 1-9 rating scale) in
tﬁ e;_tal:l;sbh (;Lses ollf‘lthe c:rop, followed by LLS aqd rust during maturity of the crop. Though
éf:e;f; seven’é was very high, continuous rain hindered the effect of different treatments on
disease suppression:
gicides against soil-borne diseases dur!'ng kharif |
t of stem 101, collar rot and afla-root diseases, various fungicides:
Hexaconazole (1 ml kg”) + Captan (3 g kg"), Carbendazim +
le (1.5 gkg™); Propiconazole (2 m! kg'), Difenconazole
ancozeb (3 gkg'), and Captan (3gkg’

Mancozeb (3 gkg ) Tebuconazo. >
(2 mlkg"), Vitavax (2gkg"); Carbendazim (2 gK8 ), M (
treating seeds of groundnut. Due to heavy rainfall and continuous water
70 days, the incidence of soil-borne diseases was very low

onclusion.

') were used for
nd up withoutany ¢

logged conditions in the f1
and hence the experiment was wou
-agent, Trichoderma Spp- (isolates of

rotium rolfsii through bio

Evaluation of new fun
For managemen

Hexaconazole (2 mlkg"),

Management of Scle
d soil with: various isolates of

Dharwad and DGRT-

The crops raise
Trichoderma, differed in the
170" while it was 12.65% with
continuous water logged field con
suppress the stemrot pathogen.

170) during kharif

d after treating the seeds an

incidence of stem rot. The incidence was 12.96% with 'DGR
'Dharwad'and 11.7
ditions adverse

794 with the control. Excessive rainfall and
ly affected the potential of bio-agents to
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Figure 5. Multiplication of Trichoderma harzianum (DGR T-170) on FYM
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PROJECT 03: PHYSIOLOGIC
IN GROUNDN UT
@ C. NAUTIYAL, RADHAKRISHNAN
K. CHAKRABORTY AND K. A. KALARIYA)

ght tolerance in groun

T, S. K. BISHL

dnut

hitecture was found to be directly associated
Jant height was inversely associated with net
Jeaf area (SLA), distance

with leaf and canopy temperatur

photosynthetic rate (Py). Among the leaf characteristics, specific

leaflets and petiole length were found to be inversely associated with Py and

groundnut crop is known for [eaf folding to avoid the
us the degree of leaf

between tWo
water-use efficiency. In addition,
incidental radiations, especially under water deficit conditions. Th
folding under water Jeficit is indicative of the potential of plant to avoid the water loss
fleaf folding the higher the drought tolerance.
and early repro agesisalso

A conceptual model for drou

act canopy arc

M arplmlagical traits
ut, a comp
es, whereas p

In groundn

ductive st

through leaf surfaces, 1.6, higher the degree 0
Number of branch and Jeaf area index during vegetative
directly associate ith hi uctivity, and maintenance of higher leaf area index
during the vegetat ive stages was higher in J [ 42. This potential of
g summer season. The
62**), while

JAL 42 needs 10 d under irrigated conditions durin
association between number of d yield was quite significant (=0.
lant height was associated with leaflet Jength and width (= 0.55**), petiole length
(=0.41*%), P, (=~ _ _0.55**), total sink number (= _0.42%*), petiole length
with leaflet Jength (= 7%%*), Py (I‘-‘-’O.-44**) and g, (™= -0.33%). Thus
to increase productivity, d to be increased, while, plant height,
petiole length, Jeaflet length o be decreased, ie., a compact canopy
architecture could be developed and the vari hological traits could be utilized
for this purpose (Table 1)-
ts large water storage cells, higher
of the leaf, more p
f cells in €2

Anatomical fraits
the anatomical trai
d lower surfaces
ws and number 0
dnut. In addition, the epicuticular
iated with drought

to be assoclat

be utilize

stomatal density with
alisade and spongy

4%%), total sin
associated directly with

_Plant height was
1 and number of xylem

ickness of pahsad
e cell and numb
ut thickn€ss

0.33%) , thic

thickness of water storag
(=0.31%) and weight 0 '
thickness of epidermis and inversely wi
rows, but these associations W€ isti
of epidermis; palisade and spong
associated with the water-use efficiency of
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C’rﬂp phenology

In India, for cultivation of groundnut, ?ﬂ%‘galtg;rgfygn;g:tfol\):ffgddﬁii?gs :2123
ing during summer an -

ey fiafidz:gfjfl St?t\:l;tiv%rs posgcssing fresh-seed dormancy cc?u_ld be preferred over thh'c
e nithout frc’sh-secd dormancy under rain-dependent conditions, and contrary l(.), this
cultlvarswmer season cultivars without fresh-sced dormancy could be prt_:ferred. Becdt}sc
s Slclimut seed dormancy and crop maturity period are directly associated. The traits,
e Irlliﬂ;)rm field emergence, carly ground cover and synchroql_zed flowering are
o gllgsl ufor cultivation under both irrigated and rain-dependent condltlor_ns. Furth@rmorc,
e ? rity period was associated inversely with harvest index (HI) and directly w1th_ total
T r(?(’igction. Thus increase in pod yield, so far in groundnut, has been achxcv_ed
hlm’nafls I:1ue to increased HI. Indeed to develop suitable plant for both urigated and rain-
basxcad );n conditions there is need for increasing both HI and biomass produc'tlon. Thus: to
e roundnut productivity, genotypes with low SLA and high leaf area mflex du_rmg
s d early reproductive stages could be a desirable trait. Thus a cultivar with a
b i d high pod vield is required. Further, a maturity that is
high rate of biomass production an igh pod y ‘ i
neither shorter nor longer than the duration of the Crop growing season i :

Seed and seedling vigour

conditions. In addition, optimum seed Cacontent, i.e., between 250 and 300 ppm is essential
to maintain seed viability and vigour in groundnut.
Pre-adaptation to heay stress

Since in field conditions water deficit stress or droy
high temperature and there could be variation in leaf temper

molecular level. Such studi S IEE in groundnut at the

les may lead to identification of t
for drought tolerance in groundnut, he molecular markers and QTLs

Photosynthetic efficiency

Spanish market type roundnut i
preferreq Foregliis ype g Possesses relatively g short Crop duratjon hence

onunder limited Water-availability environments, Field trialg
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ecasons with 30 Spanish groundnut cultivars

cal and yield components. The associations’|gséltﬂ,‘:;cd

of crop growth and pod yield, Py and number an
Tair , especially during

e
ICAR

conducted during three contrasting S
in physiologi

wide genetic variability 1

leaf area index during early stages

reproductive sink, and P, and the difference between Tleaf and
is not a limiting factor in productivity. Hence,

pegging stage, pointed out that the source
d both directly and indirectly by increasing the

photosynthetic efficiency could be increase
per unit ground area and increasing reproductive sink-size
rease productivity by utilizing the gcnetié

P, per unit leaf area and/or
respectively. Strategies are required to in¢
ivars by developing i rs suitable for semi-arid
1d be utilized under limited water-

varg'ability among the existing cult
regions. For illustration, the low SLA cultivars cou d
high SLA types could be utilized in

igated condition. In

_aVal]ﬂb.ﬂity environments. On the other hand, the

H:icr_eflsmg early leaf area index an ecially under il

Iilfl dition, several cultivars with desirable traits Were  dentified for the use a3 donor parents
O'TEOIVBI‘, average Py was high during full-pod ) (18.11 pmol m’s™), followed byl
beginning seed (R7) (1 7.08 pmol m”s") and was 1oW during full-seed (R6) (8.70 pmol m’s")
f'md harvest maturity (R8) (8.32 pmol m’s™”). This showe ource-sink relationship
ie., enhanced Py during beginning pod, to meet requirement of

tosynthates 10 developing reproductive sink.
s to study the effect of soil

pho
Muintenance of leaf water relations
Field experiments conducted during tWo rainy season
otal biomass production; P9 ield, HI and drought tolerance index, in
range o SLA. Under increasing moisture-deficit, the
content (RWC), p, and stomatal
RWC and Py (= 0.91,

moisture deficiton't
oundnut cultivars p
low SLA types were a
conductance (&) during
p<0.01),and RWC and g, (=0.6
Jimited conditions there is a signifi
SLA types (wateruse efficient) wWere
production and maintenance of higher
tolerant cultivars with higher biomass
and WUE in terms of lower SLA. Ina
correlation between 'increase In yield' an
cultivars developed for WUE are being analyze
WUE. Finally, there is need for superior rate of biomass
actual yield accumulationin orderto acquirea higher HI.
Analysis of the genetic packground of theprom
TAG 24 was found to be the MmO
HI and lower AT.Ina

Cultivar
wn high Py, &
r cultivation during s
was release

ossessing a wide
ble to maintain high relative water
both the seasons. The relationship between
5,P<0.01) were significant. It is concl
.. :on between SLA
olerant in terms

uded that under water-
and RWC. The low
of total dry mass

RWC under ficit. Itis suggested that drought
and pod yield could be made by combining high HI
ddition, it was also seen that a remarkable positive
d increase in Py, & Tor TE and vis-a-vis WUE. The

ecular markers associated with

d for mol
accumulation, & superio

st promising
ddition, st

ummer season.
din 19

ability in pod

season as it has sho
also high indicating its adaptation fo
developed through mutation breeding by BARC and
'Spanish Improved' i the original parental material, from which a mutant
obtained through irradiation. From a landrace “Gamrala Local”, variety 13 was
TAG 24 was eventually developed by crossing “TG 1 8A” and «Gamrala Local”.
the ideotypeand hence could serve the purpose ofideal plant

developed.
tands close t0
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: g Slll'l']['l'lCI' SCBSOH.
: chowed stability in P, g at?d AT, plant height,

This cultivar was released in 1964 and develg
and Ah4354 “introduced material”, This cultiy;

eems to be adapted for varying Cnvironmenta ts : ] . ;
?éng 11, which showed ?‘tability nP, g plant l1eilg(l:1c::];l{|?2:(sl' Thlr'd i i L
released by the ICRISAT n 1986 for Cultivation during post-
selection from natural hyb.nd Population of gp, Indian varicty “Roby
33-1 is a secondary selection fl‘qm an exotic germplagm of Israg] *
genetic base ilTlpF:lI‘ted by the exotic blood and furthey by rec
source. This cul_ll.var could serve the Purpose of idea] pla
dependent conditions.

ason. Itis a single plant
t33-1 (Kadiri 3). Robut

‘Rehovut”, 1¢ has broad
ombination with un

nt type for cultivation under rain-

Rootarchitecture under normal and water-deficit styegy
Several root physw—morphological traits are related to pod yield and improvement of
these traits should lead to increased productivi

uctivity (Fig. 1). To generate basic biological
information it is important to measyre Spatial and temporal inter conversions of root

uptake is crucial during key stages like flo
small differences in water uptake at these
Experiments were conducted with cultivars

wering, peg initiation and pod development and
stages could lead to large differences in yield.

and germplasm accessions in root-study-blocks.
Various associations between root and shoot traits and among the root traits were established

such as root length and plant height, root volume and number of branches and tap root lc.ngth
and degree of leaf folding. For example, primary root length (cm)l was directly associated
with secondary root length (r=0.85%%), secondary root length Fiensny (cm root m" sml).(r=
0.28*), root weight density between 61-75 ¢m (g root m-3 soil) (r= 0‘4.1 **), shoot weight
(r=0.22%), total biomass (r=0.21 *) and inversely with degree of leaf folding (r=-0.19). Thus

ctivity under rain-

0.42**), root volume (r=-0. 69**), number
of branches (r=-0.30*), root weight density (r=-0.85%%*) though the association was higher in

deeper soil layers and also with shoot weight (r=-0.54**) total bipmasg and root:s'hoot ratio
(r=-0.35%). Specific root length indicates about thickne'ss ofroot, i.e., hlght?r the thickness of
the root the lower the specific root length. Whether hlghel: or lov&_fe.r specific root length is
desirable trait for groundnut cultivation under water deficit condition ne

Also, secondary root length was directly associated with secondary dense root length
(r=0.51**), root volume (r=

r=0.35**), plant height (r=0.3 7**), root weight density (grootm”
s0il) (r=0.53**) in deeper soil layers, shoot weight (=0.36**), total biomass (r=0.37**) and

inversely with degree of leaf folding (r=-0.24%). Higher secondary root length seemstobea

o1 AR
type, suitable for cultivation dyriy,
L]

i Y

el RO g Q,‘\&?}h.
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n of groundnut. Secondary dense root lengtl
ensity (= 0.51*%), sh(gm:

er rain dependent cultivatio
d with root volume (r=0.52*%), root weight d
ely with degree of leaf folding. Root
8*), root weight density

otal biomass (r=0.44“‘*) and invers
ith number of branches (r=0.2
biomass (r=0.52**) and root

) ! y associated w1

in upper _SOII layers (= 0.83*%), shoot weight (= 0.46**), total

shoot ratio (r=0.4 1**) but non-significant with degree of leaf folding. Thus both root and

shoot desirable traits associated with drought tolerance need t0 pe utilised for pyramiding of
drought tolerance in groundnut.

the gene and developing ideotype for water use efficiency Or

— \

desirable trait und
(cm) was associate
weight (r=0.42*%), t
volume (ml) was directl

ot~study—block

1. Groundnut roo
sh groundnut cultivars

Figure
Table 1: Variations in yarious morphological traits among 30 Spani
| Parﬁmétér'/ﬁ'éit' 7 Range Pl Averagedl: Diversity
_ 8 index
Plant height (cm) 19.53-29.10: 24.47 0.473
Number of branch (plant’) . 787-12.63 . . 9.80 0..486
petiole length (cm). 5:17-8:50 & 6.90 0.483
Distance between upper and 0.87-2.17,... 1.66 | 0.783
_ .Iowerpairofleaﬂet,(cm) o TR
Leaflet length (upper pair) (cm) 517-762 __ 618 .. 0.396
Leaflet 1eﬁg1hf'(lowerpair)'(cm)‘-.1.?'4.6_0-;6.83 PRIRS SI57 K 10393
Leaflet width (upper pair) (cm) 2.30-3.40 e 3.03 0.363
B (e B2 10 5igA 0485

Leaflet width (Iower
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MIC GANISMSIN RELATION TO SOILHEALTH AND
pLANT NUTRITION IN GROUNDNUT
DR.DEY)

cial pacteria
ancing the

delivery systems of a consortium of microorganisms for enh

nof
ofgroundnut

| bacteria Were evaluatcd ina
e bacterial consortium
culicola Sl (6))-

onas md
dnut rhizobia (NRCG 4
d, and

|, groundnut S€€C,

eneficia

even delivery systems for a consortium of b
mer scason. Th

al with groundnut cultivar TG 37A during sum
dof PGPR (Pseudomonds fluorescens BHU1 and Pseudon
domonas sp- BMS and Bacillus polymyxa H5) and groun
_FYM, talcum powder, kaoline, sterile farm soil, charcoa

d as carrier/delivery systems.
| all the delivery systems evaluated enhanced the shoot dry weight

duced when FYM was used for delivering
{ in the root length of the

Im yields, the differences

ter were use

Except for charcoa
imum dry biomass was pro

i In most of the treatments, there was enhancemen

the consortium.
lants.Although all the delivery systems enhanced the pod and hau

~ were, howeVver, notsignificant.

Table 1. Effect of various bacterial-consortium delivery-systems on growth and yield

of groundnut cultivar TG 37A (summer 2010)

Delivery system ?g]):\]/) (kHXh’ 2 BY n Shelling HSM
- £ gha') (kgha') turn-over (%) (g)
secd 12 4505 2862 66.6 41.7
FY 1985 5110 3040 69.3 42.
Taour 17.12 4965 2965 66.4 x
gation 18.06 4880 3260 67.8 i
Kao 1699 4695 2817 63.1 r
S 18.62 4722 2835 70.4 ot
Chacs 1572 4680 2745 70.0 o
s 1457 4487 2695 66. 2L
170 NS NS 162}21 -
: NS

~ In the trial cond i
wiigeilated cotital nluctcd in kharif 2010 with :
1 ,a cult i
el o cnnt o 55, o 13 e by o
carriers, resulted in 25%. 22% lfggu. While use of FYM, farm ss'(l) tained by application of
,22%, 18% and 14% improvement of pgcli’ !(Eiglme and charcoal as
yield, respectivel
y.
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erial-consortiu

m delivery-systems on growth and yielg
(

Table 2. Effect of various bact
of groundnut, cultivar Girnar2 (kharg’fZOlO)

Delivery system  SL HY PY Shelling HSM

o (cmp”) (kgha?) (kg ha’) ~ turn-over (%) (g
41.4 4195 1900 58.6 31.8
FYM 409 4200 1847 58.0 32.3
Ta_lcur:n 41.3 4200 1547 58.3 32.6
Imggtlon 38.5 3559 1487 58.5 31.9
Ka.olme 40.8 4112 1747 58.7 32.9
Soil 412 4525 1812 57.8 312
Charcoal 41.3 3985 1690 58.0 30.8
Control 39.1 3820 1482 56.8 30.6
CD (5%) 1.76 371 140 1.03 1.48

groundnut

Evaluation of variousAM fungi for prom

_ ed during the
inoculation of AM fungi on the growth and yield o
icatum, Glomus

scutellospora WEre evaluated. Inocul
t in terms O

as identified as t

A field trial was conduct

fungal cultures viz., Glomus etuni

Gigaspora
improved the gro
mass of nodules.

and haulm yields. T
In the pot trial, app
biomass of shoot and root.
During kharif 201
e signiﬁcantlyimpmv

wth of groundnu
G. fasciculatum W

here was an incre
lication of Glomus e

ase in

tunicatum Si gni

0, in a pot trial, inocul
ed root volume, po

oting the growth and yield of
0 to study the effects of
ultivar TG 37A. Four AM
Glomus mosseae, and
ation with AM fungi significantly
ot and root, and number and
e for enhancing both pod
fungi infection (Table 3).
nhanced pod yield and

summer 201
f groundnut C
fasc:’cuiatum,

f biomass of sho
he best cultur

e duetoAM

root volum
ficantly €

ith Glomus etunicatum and Glomus

ation W
root—colonization.

dyieldand VAM
wth and yield of groundnut

mossea
Table3. Effect ofinoculation of AM fungion thegro
cultivar TG 37A (summerlﬂlﬂ)
AM fungus CEPY spw H NDW  HSM
(kgha?) @p) (kg ha')  (mg ph). (g
G. etunicatum G 2840 174 Ae83u st 31.2 46.6
G. ﬁzsciculatum 1.:2997. 1875 5223 31.0 47.7
G. mosseae 2443 Gl 0 g 4927 31.6 48.1
G scutellospora 12050, o al6. 1 4407 326 465
Un-inoculated control 5603 . 14.04 4727 23.0. - 441
N A8 b Bl 1.80

CD.(5%) St
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; Gmundnut-rhizobia
: Evaluation of new strains of groundnut rhizobia

A field trial conducted during kharif 2010 to
~ competitive strains of grpundnu_t lrhizobia: Sif{ strains viz., RH17, RH2 1
~ PAS17-2, and RH20 having addl_tlon i

substances, were tested 'al(mg.wnh |
inoculated), the inoculation with the newly isolated straing of groundn
RH17,PAS17-2, RH11 and NC 92 enhy i
PAS17-2 was adjudged the best (Table
parameters.

O 1mproved the BNF
Table4. Effectoninoculation of newly isolated rhizobia on the growth, yield and BNF
parameters in groundnut, cultivar Girnar2 (kharif201 0)
Treatment PY HY Shelling HSM
(kgha') (kg ha") turn-over (%) (g
Control 1044 4725 583 33.5
NC92 1187 4210 60.0 354
RH17 1287 4062 59.9 329
RH29 1039 3825 39.1 339
SRR7 1245 4777 60.8 35.2
RH11 1474 4542 56.3 32.0
PAS17-2 1480 4045 62.0 36.8
RH20 1097 4270 62.5 348
CD (5%) 161 373 NS 2.3

Development of suppressive soils

Isolation and testing of DAPG—producing fluorescent Pseudomonads for suppression
of soil-borne fungal pathogens

The fluorescent pseudomonads are known to produce 2,4-di
4-DAPG) which i antifungal and inhibjtg the soil-borne fungal
i naturally suppress the f; ungal pathogens, an atte
DAPG-producing ads from the rhjy

and tested in i for their inhip
ger, A. flavus and S. rolfsii. Out of 70
_ s DAPG 2, DAPG 3, DAPG 4, DAPG 5, DAPG 6, 4
antifunga] activity against 4. niger and |

; _ S. rolfsii. The presence
Production of DAPG in these isolates was alsq confirmed by PCR a
genesby phi2af and phl2aR primers and

acetylphloroglucine] (2
pathogens. To develop
Mpt was made to isolate

oundnut, Seventy
itory effect on S0il-

s only seven isolates
nd DAPG 7 showed

; ogens like 4, p;
Viz., DAPG |, DA
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at DAP oducing trait can also be present 1 other species of
ay not restﬂcted to P. fluorescens and
seudomonads, reduced the

of these isolates evealed G-pr
Pseudomonas like Pseudo utida and m n
P aeruginosé plication 0 -producing uorcscent '
opulation £ A. flavus a0 ger oil in pots (Table S‘and ) AR experiment was
conducted 10 field during kcharif o developP suppresst¥ soils by applying these
pacteria Due to ter sta n the fi Ids as f excess1Ve rains 10 the season, the
experime as inconcluswe.
Table5 opulation of spergillu fl g influen ed by the application of
APG-produc! grou hizobacté
Isolate Pdp'ulatm CFUgIS"'] 5 i
Before culum Joa After 15day After30 days
applicatlo? [CF g ‘carri )
Control 25X 10’ - ND ND
+ Pathogen 25X10‘ 7X 10° 110X 10 80X 10’
+ DAPG2 25X 10’ 7X10 38X 10 20X 10
+ DAPG3 25X 10’ 57X 10 71 X10° 28X 10°
+ DAPG4 25X 10’ 57X10 48X 10’ 33X 10’
+ DAPG7 25X 10’ 57X10“ 54X 10’ 13X 10
+ DAPGI 25X 10’ 57X 10° 80X 10 28X 10
+ DAPG5 25X 10’ 57X 10° 30X 10 24X 10
+ DAPG6 25X 10 57X10° 70X 10’ 11X10
Table6. 10 ulation f pergillus igerin soilasmﬂuen ed by the appllcatmn of
DAPG-Pr ucing grov dnut rhnzobacterla
Isolate ' Population inCFUS soil
-~ Before "Eéﬁluniloaid After 15daY$ After 30days
application ICFUg"carrier |
Control 25X 10’ - ND = ND
+ pathogen 25X 10’ 2_8X10° 360X 10° 110X 10
+ DAPGZ 25X 10’ 28X 10° 55X 10’ 30X 10°
+ DAPG3 25X 10 28X10 SOXIO3 20X10’
+ DAPG4 25X 10 _ 28X 10 60)(103 30)(1{)3
+ DAPG7 25X 10 28X10 58X 10’ 44X 10
+ DAPGI 25X 10’ 28X 10 67X10° 26X10
+ DAPG5 25X 10’ 28X 10° 70X 10’ 33X 10
25X10' 2?.75}'{10‘i 38}(103 21X10
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Effect of application of different doses of Mo on the parameters of BNF and yield of

groundnut
In a pot trial, application of Mo improved the BNF and yield attributes like number of

nodules and bil;omass; length and dry weight of shoot and root; and pod yield. Maximum
benefit was observed when Mo was applied @ 0.50 kg ha'. The doses need further

optimization and validation.

Testing the compatibility of reccommended biofertilizers with other seed treatment

practices
Fluorescent pseudomonads and Rhizobium cultures

consortium were tested for compatibility with seed treatment ch
0 to 2500 ppm. All the bacterial cultures tested were found to be compatible

Bavistin @ 2500 ppm.

in the beneficial bacterial

emical Bavistin from
with

16S rDNA sequencing of important cultures
Samples of 165 rDNA isolated from seven DAPG-producing fluorescent
pseudomonads were sequenced and on the basis of sequence homology five cultures were

identified as P. putida and the remaining two as P. aeruginosa.

Ay e s
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ROUNDNUT
M. DATTA?, Y. RAMAKRISHNA',

M. SINGH?AND B.P. BHATT)

E

PROJECTO0S : MANAGEMEN
STRESSESING

(A.L. SINGH',J.B. MISRA,
B BISWAS’,

K.A.PATHAK
Research,J unagadh

'Directorate of Groundnut
Region

*ICAR Research Complex for NEH

rements and related disorders in groundnut

Sub-Project 01: Mineral nutrient requi
(A. L.Singh)

-size groundnuts

s sizes of seeds was studied for

d B) in a field experiment taking

nutrients (Zn an
43 groundnut genotypes varying in pod structure and sizes. The genotypes Were grown by
applying fertilizers in combinations (Py + Koo Pso T ™ 2kgha' Zn+1kg ha" B). The
results indicated a large variation in the response depending upon the seed size. The
57, ICGV 86590, NRCG 12 11073, and 2063 showed high

genotypes NRCG 110 085,
trients. However the genotype 99, 11057, 11535, 2063,

response to all these nu s NRCG 75
JSP 19 and JL 24 showed a more pronounced response to B and Zn. The large seed-size
howed high Pand Ca in their seeds and shell
the content of

genotypes required more P, Ca and K as these s

than those of small seed-size genotypes. With the application of Boron and Zn,

these elements increased in bo d shell with amore pronounced effect in large seeded
Jength and width) of pod

th seed an
ones. The P, K, Zn and B increased pod yield by increasing the size (
and seed.
Two-year data revealed that P, K, B and Zn are requi
| for maintaining proper pod and s

their application is crucia
export quality large-seeded groundnuts.

e Ni and Co nutrition in groundnut
on of low doses (0.05and 0.10kg ha™) of nickel (Ni) and cobalt
d was studied using four cultivars (GG 2, GG 7,
ficant increase in nodulation, growth and pod
lication of both Ni and Co. All the cultivars
ever, the response 0 Co, varied with
ha” in ICGS 76 and up to 0.10 kg ha'in GG 2, GG 7 and TG
the nodulation but also pod yield

nin various seed

P, K, Zn and B nutritio
jvars with variou

The pod nutrition of cult
macronutrient (P and K) and micro

red for proper pod-filling and
eed size for the production of

Studies on th
The effect of applicati

(Co) on the nodulation, growth and pod yiel

ICGS 76 and GG 20) in micro-plots. A signi
seen with app

yield in all the cultivars was
responded well to application of 0.10 kg ha” Ni. How
cultivars and was up to 0.05 kg
37. Thus, application of Ni and Co not only increase

irrespective of cultivars.

d

nutrients
atment with Mo (ammonium molybdate at 0.5 kg ha™) along
ophosphate, calcium chloride,

(as potassium dihydrogen orth
ltivars GG2,GG 7,ICGS 76 and GG 20.

Seed treatment with micro
The effect of seed tre

with and without Ca, K and P
each at 5kgha ) was studied in micro plots using four cu
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The results indicated that all the ey]
treatment and there was a signific

The application of Ca, K and p showed synergistic effect with Mo in all the cultivars.
‘Though all the cultivars responded well to seed

dressing of these nutrients, the cxtc_:nt of
response to individgal clcmcn‘t varied Wwith cultivars. Three cultivars showed maximum
response to application of calcium chloride while ICGS 76 showed maximum response to
potassium dihydrogen orthophosphate,

tivars responded well to application of Mo as seed
antincrease in yield,

Yield potential of various nutrien

Actotal of 26 groundnut varietie y the nutrient efficient ones and 5 incfﬁcient ones
were grown in field under high Management to ascertain thejr yield potential in summer
season besides conducting some basje Studies. The root exudates and leaf sap of these
genotypes, when analyzed for cation and anion contents a wide variation was observed

among the cultivars. Under high Management, the cultivars showed their yield potential in
therange 0f2131-6713 kg ha”,

tefficient lines
S, most]

Screening of DGR-corc—germplasm and ICRISAT-mini-core
tofertilizer application and jts effect on kery

germplasm for response
The core-gemplasm co]

1el nutrient density
lection of DGR and the minj

rtilizer application and its effect on kernel
- In kharif season 120 DG

R-core germplasm Wwere grown under both

‘ I evaluation while 166 ICRISAT-mini-core
germplasm lines were planted for multiplication. The pod yields were poor due to excessive
and protracted rain resulting i RISAT-

nation of water in the fields. In the IC
mini-core collection, the pod v i none to as high as 116 g m? with an average
of 34 gm® In DGR-core-germplasm collection the pod yielq varied from 2.5 to 99 gm”
withan average of 38 5to111 gm?ang withan average of

gm” without fertilizers and from 6.
43 gm” with fertilizers,
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Studies on response of Znand B applicationon groundnut cultivars
- A lumigl‘ 110 groundnut cultivars were grown with and withoutapplication of Znand
o study their effect on pod yicld and density of these nutrients in the kernels. Due to
us rains during the scason, in general, the pod yields were low with an
average yield increased to 910 kg ha'
he cultivars, however,

fB.Allt

2" The results indicated that the
f the high- or low-yielding

excessive and continuo
/ith application 0

average of 810 kg pod h
with application of Zn and 880 kg pod ha’ w
did not respond to application of these micronutrients. Some 0
cultivars responsive to these micronutrients arc:
ars (>150 gpod m?): JSP 19, CSMG 84-1, CSMG
hitra, ICGS 76,M 522,M 13,GG 16,

Zn-responsive high yielding cultiv
9510, CSMG 884,1CGS 76,B95, M 335,GG 13,C
Gimnar2,and CSMG 9510.

. B-responsive highyiclding cultivars (>150 gpod m"): CSMG 84-1,GG16,GG 13,
CSMG 884, M 522. ICGS 76, Chitra, CSMG 9510,JSP 19 and Girnar 2.

Cultivars responsive to both Znand B: ISP 19,1CGS 76, CSMG 9510, Chitra, CSMG
884, and Girnar 2

Low- to non-responsive cultivars: Chico, TG3,MH 1, Jyoti, MH

ut cultivars for high Znc
ut cultivars weé
kernels was in

4,COl, and Jawan.

ontent in seed

re analyzed for Zn, Fe, and other nutrients. In

the range of 20-90 mg kg with a mean

r, however the range of Zn concentration was 30-
centration in kernels was in

' gimilarly the Fecon
the range of 30-190 mg kg' with a mean value of 90 mg k ‘1 in the first year of
experimentation. In the subsequent year the Fe concentration in kernels was in the range of
60-250 mg kg withamean value of 120 mg kg, Ofthese, 10-15 high Znand Fe containing
cultivars were listed.

High Zn genotypes ( ri, M145, AK12-24, Kissan, Jyothi,
. VRI3,BG3,BAUIY, TAG 24,and NRCG 6155.

High Fe genotypes (more than 150 ppm): M 145,M13, DSG 1,AK12-24, TAG 24,

31,ICGV 86325, Tirupati 3, and GG 2.
ulfate) on the foliage 3-

. ALR3JS19,MH4, Somnath, ICGV 860
f aqueous solution of Zn (as zinc s
dnut cultivars, influenced yield and yield

In another study the spray 0
in 60 groun
The nutrient content of the same when

4 times during cropping season, !
t in seed of most of the varieties with the

attributes, checked over growth of the foliage.
ignificant increase in Zn conten
' 2 K 134, BAU 13, GG 7 and MH 1

analyzed there was §1
maximum response 11 GG 2, Tirupati 4, JL 220, VRI
cultivars.

Screening groundn
Kernels of 103 groundn

ration in
bsequent yea

the first year, the Zn concent
8mgkg

value of 45 mg kg™ In the su
124 mg kg with a mean value of 5

_jnefficientlines
re grown for
studies.

maintenance and multip t-efficientand
£120 nutrient-efficient and in-efficient groundnut genotypes we
d of these genotypes fortesting in NEH regionand various other

Screening, lication of nutrien
Atotalo
multiplying the se€
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(A.L.Singh, M. Datta, S. Biswas, Y. Ramakrishna, and K.A.Pa )

Screening of groundnut genotypes for Al-toxicity tolerance
cre
Insand culture

34 groundnut
For evaluation of tolerance of Al-toxicity (1000 pl\({l of Ails)as”rtlccg;nplogms SEAL
s screened by raising these in saqd culture (in pots). . Thiie \Wak a
van‘eE;So‘:erI:ots and on plant growth were noticed 25-30 days after sowing.
tggi‘cction in growth and yield. On the basis of their
irarieties GG7, M 335, ICGV 86590, HNG 69, R 92

dnut
lative performance, the groun
Scl and SG 16 were identified to be
tolerant to Al-toxicity. s
i eening in acid soils _ o ) S sik
Field S/:liarge r%umber of germplasm lines were tested in N:E,H region in t‘he Zc}})dgogé Ea
Tripura, Mizorum, and Nagaland in fertilized (lime 500 kg ha', FYM 10 tha” an 204 e
ha") and unfertilized conditions. The promising lines identified to possess tolerance
icity were NRCG 11551, NRCG 2538 and NRCG 11656. N
o Iyln Tripura, 60 genotypes of core collection were evaluated under fertilized and
unfertilized conditions for tolerance of soil acidi
observations on occurrence of diseases under

Tablel. Performance of DGR core collection of groundnut germplasm§ i.n Tripura
during 2009-10 under fertilized (F) and unfertilized (UF) conditions

Occurrence of diseases

Pod yield
Late leaf spot Rust Wilt (g3m” row)
NRCG (1-9 scale) (1-9 scale) (%)
accession no, F UF F UF F UF F UF

1 12518 44 4.4 1.0 1.0 0 0 420 490

2 955 24 2.2 1.0 1.0 0 0 450 320

3 11811 2.8 32 1.0 1.0 4 2 190 260

4 12256 32 472 1.0 1.0 0 0 290 490

5 17 32 32 1.0 1.0 \] 0 300 500

6 12581 44 44 1.0 1.0 0 0 240 490
7 12174 32 34 1.0 1.0 0 0 520 690
8 201 2.6 34 1.0 1.0 1 0 290 590
9 11088 3.6 44 1.0 1.0 0 2 920 750
10 12339 32 32 1.0 1.0 0 0 150 340
11 11275 5.4 6.0 1.0 1.0 0 0 300 130
12 11276 5.8 5.8 1.0 1.0 0 2 120 100
13 10572 6.0 6.0 1.0 1.0 4 3 220 200
14 12543 4.0 4.0 1.0 1.0 2 2 440 330
15 11450 6.6 6.6 1.0 1.0 3 2 200 340
6 12148 5.8 5.6 1.0 1.0 0 1 340

420
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Occurrence of diseases. - Pod yield
| : ,
Late ]BaflSI;Ot' (1-?::;]8) (%) (£ row)
NRCG (1-9 scale F

accession no. F UF F %F IF 5) : 50 Zg}F

17 11700 74 18 2 ]‘0 0 2 170 220
18 9966 64 66 10 "0 0 0 370 340

19 12049 44 . gh N e 0 140 90
20 11646 R 1 ot W BSRE 3 0 320 740
21 8963 32 26 1.0 l‘g 5 1 170 200
2 148 Ag RS elan0 st L 1 0 - 250 -270
23 17l 72 - A o 10 oy 90 220
24 11346 T LR R ; 140 120
25 12691 6.8 7.4 1.0 1.0 7 0 370 370
2% 12297 pitsi g L0 0 - 5 S
27 12264 38 44 1.0 1.0 3 2 i e
28 12713 19 98 ML 0 - o i
29 10564 26 36 10 10 0 ) ol = =0
30 11154 265l el & Sel a4
3175 I T ORI .
32 10967 66 66 1.0 1.0 0 0 g
33 11942 €6 . 68, i00.0 el 0 9 5 s

34 10191 I T 1.0 0 0 by :

35 11126 56 56 1.0 1.0 4 ! 250 4
36 12478 93 . g4 TH0 1.0 0 0 gl 40
37 12291 22 20 1.0 1.0 0 0 450 400
38 12393 2.6 524 1.0 1.0 0 0 70 80
39 11289 66 68 1.0 1.0 I I 250 . 275
40 12255 30 34 1.0 1.0 0 0 70 80
41 10429 58 54 1.0 1.0 0 1 250 10
4 10969 46, 48 1.0 1.0 0 0 350: 130
43 12700 4.8 4.0 1.0 1.0 7 1 90 20
44 11551 R E ) 10510 0 0 270 20
45 8956 30 - 32 1.0 1.0 0 0 250 200
46 12630 40 40 1.0 1.0 0 0 20 30
47 3198 30 26 1.0 1.0 0 0 230 150
48 12334 0. JHdn 0 1.0 0 0 0 20
49 7443 46 42 1.0 1.0 0 0 50 50
50 12968 24 a0 1.0 1.0 0 0 20 30
51 12437 70 12 1.0 1.0 0 0 90 70
52 11693 32 . TEeR 1.0 1.0 0 0 250 250
53 12879 50 5236 4.0 3 0 10 130
54 2190 58 SRR EIREL 20 0 0 50 90
55 11236 52 58 1.0 1.0 1 0 50 120
56 1086 74 62 1.0 1.0 0 0 170 130
57 11197 50 S4B 0 24 0 0 50 100
58 11985 2,640 1.0 1.0 0 0 170 180
59 11656 0 36 0 4.0 0 0 0 120

The results of some experiments conducted earlier which could not be included in the
previous annual reports are also being reported here.
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The data showing the occurrence of diseases on DGR-core germplasm collection during

ih rif 2009 is given in Table 1. During this year late leaf spot disease affected all the genotypes of
- kha

llection though the incidence was low enough (2-3 score in 1-9 scale) indicating resistance
3 der fertilized as well as unfertilized condition. The noteworthy genotypes were NRCG 955,
' unRCG 12297, NRCG 12487, NRCG 12291, NRCG 12393, NRCG 12968 and NRCG 11985.
icidence of rust was high in the genotypes NRCG 12879, NRCG 2190, NRCG 11197 and NRCG

11656. The genotypes, NRCG 11811, NRCG 10572, NRCG 11450, NRCG 12264, NRCG 11126
andNRCG 12700 were affected more by wilt disease than by other diseases.

Experiment on organic farming

To reduce the cost of cultivation and provide an alternative for poor availability of lime and
chemical fertilizers in NEH region, the various organic farming approaches compatible with the

traditional practices of farmers, were evaluated. For the poor farmers in Nagaland and Mizorum, the
bun farming is close to nature and easy to practice.

In a field experiment conducted during kharif 2009 at the Main-Scheme fam} qf the
Nagaland centre, the effect of inorganic and organic sources of nutrient on different varieties of
groundnut was studied. The soil of the experimental site was sandy loam, acidic (pH=4.7), medium
in organic carbon (0.66 %), deficient in available nitrogen (178.8 kg ha'), medium in phosphorf)us
(15.4 kg ha"), and medium in available potash (177 kg ha™). The experiment was laid down in a
Randomized Block Design with three replications. The treatments consisted of various
combinations of organic and inorganic sources, viz., organic (F1), recommended NPK (F2), 25%
organic + 75% NPK (F3) and 50% organic and 50% NPK. Groundnut genotypes FeSeG-8 (V1),
FeSeG 10 (V2), JL 24 (V3) and ICGS 76(V4) were evaluated. The crop was sown during the last

week of May and harvested at maturity. The data (Table 2) revealed that use of organic (F1) and use
of 50% organic and 50% NPK were both superior to inorganic NPK (F2) and 25% organic + 75%
inorganic NPK (F3) treatment.

Table 2. Effect of organic sources and fertility levels on the growth and yield attributes of groundnut

genotypes (FeSeG 8 (V1) FeSeG 10 (V2), JL 24 (V3) and 1CGS 76 (V4) in Nagaland
Varieties Plant No.of Plant Plant CGR Pods

and  height branches fresh

Pod Seeds Test Seed Straw
dry atvarious  plant® wt pod' wt yield yield
treatments (cm) wt(g) wt(g) stages (g plant™) (@ (kgha') (kg ha")
3045 4575 754123
DAS DAS DAS
VI1F1 116 14 200 45 195 362 015 11 14.7 692 1602 4557
V1F2 110 12 172 40 220 179 113 12 14.1 727 1336 3168
VIF3 119 14 223 53 1.62 130 035 14 191
V1F4 127

15 271 51 104 213
V2F1 114

626 1716 4629
0.76 10 219
10 155 35 193 280

2
2
2
1 651 1893 13532
176 12 148 3 377 802 1232
V2F2 310 122 23 223 122 LI 9 109 3 350 667 1429
V2F3 109 10 164 37 130 290 161 8 1Ll 2 350 709 1036
V2F4 128 9 143 35 141 154 083 8 116 3 353 62 14m
V3Fl 95 9 155 38 279 044 052 10 146 2 466 716 1286
V3F2 1037 = 1§ 13233 226 084 066 8 95 1 493 s13 1605
V3F3 105 9 15334 235 079 068 8 79 2 483 616  oa
V3F4 10 143 42 1R 139 056 D 1ET 0 a0 e 1375
V4F1 2L 15 395 76 178 309 116 13 234 2 e39 2295 4379
V42 11 13- 28 54 179 215 099 12 636 2 640 1843 3532
V4F3 M8 3 24 51 183 235 106 9 144 3 e 1362 3036
V4F4 Haesiidie 21 52 124 200 NosiSliiiqne s

642 1919 3329

£
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d land where organic matter is too low, the
nd the organic fertilizers always elicited
mising organic sources were vermi-
d subabul, and slurry of waste from
ting Al-toxicity in the

In highly eroded soils of discarde
groundnut was the only crop that could be grown a
better response OVer inorganic ones. Among the pro

compost, poultry manure, grecn leaf of Gliricidia an :
ha') was enough for allevia
.a microphylla, Crotalaria

piggery. Application of FYM alone (10t
highly eroded soils of NEH region. Growing of Tefrost
ia on the bunds as hedge and subsequently
dnut and rice and their

_micropky!!a, Plemengia and Glirricid
gncorporating their foliage as organic manure in fields for grouit’
intercrop showed excellent response inNa galand, Meghalaya and Tripura.

eded groundnut
ter is not a limiting facto
ovide a congenial environ

he NEH region a poten
lizers required arc app
ogy for suc

ents were ¢
to provide the

¢ and the low temperatures that
ment for proper pod-filling
tial area for production of
lied and soil acidity and
cessful production of
onducted by applying
key nutrients and to

Nutrient management in bold-se
. The NEH region, where wa
prevail during reproductive phase, pr

and high yield of groundnut. This makes t
bold-seeded groundnut provided the ferti
For developing technol

Al-toxicity is overcome.
on, field experim

large-seeded groundnuts in this regi
ilizers in various combinat1ons

organic and inorganic fert
overcome the adverse effect of soil acidity and Al-toxicity.

In Tripura, very poor yield (only 290 kg pod ha'and 220 kg haulm ha:' ) was obtained
in unfertilized control plots with the variety GG 20- with the application of lime, Pand K the
yields increased to 780kg podha" and 930 kg haulm ha'. Application of FYM inadditionto
inorganic fertilizers further enhanced yieldto 1120kg pod ha” and 1030 kg haulm ha’.

Id-seeded groundnut in acid soils of

Table3: Effectof nutrition on yield attributes of bo

Tripura
~ Treatments pods Pod Seed plant  100- Shelling Yield
plant’ Wt £ wt g e (%)  (kgha')
plant” plant plant’ Wt (2 e
T,- Control 9 12.4 3.9 6.4 _56.6 48.8 290 220
TP, D e L 500 437 350 440
T.- Ko i dLg 63 - 7F 666 600 290 210
I.-Lime@.5tha) 11 (sl LI A6 439 520 340
T, P, +Lime o A6 codg2 2l 28 467 750 1760
TP+ K +Lime 17 540 DA 26154616 487 780 930
15 211 108 »23.0 433 - 42.1% 730 760

T.- Py + Ko * LiME
412 1120 1030

+ 13 kg Boric acid ha’
15 19.6 136 202 56.6

Ts' Psa * Kloo + Lime

+10tha’ cowdung

SE (%) e 1080 1.97.....099 1.85 6.9 425 44 60
CD (0.05) 034 245 193237 145 329 360 420

DS
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P50+BF, P50 and contro]
varieties ICGS 76

gement it was possi
combination of organic with inorganic s
fertilizers in acid soils.

Tabled. Influence of various nutrients Sources and INM in ICGS 76 groundnut
during kharif 2009 in Mizorum

Height Branches Pods 100 100 Yield
Treatment (cm)  plant’ plant’ pod  Kkermel (kg ha')
wt(g)  wt(g)
control 22.3 6.6 92 158.7 65.3 1210
10 t ha' FYM 24.5 8.9 118 1544 621 2150
P50 22.6 8.1 125 1402 574 1560
Ca 100 21.0 6.7 13.0 1468 59 1910
Ca 100 through local source 25.9 8.8 171 1707 626 2240
P50+ Ca 100 243 &l 13.0 1593 62.3 2110
P50+ Ca 100 + boron 28.7 8.7 196 1645 64.5 2180
P50+ Ca 100 + boron + Mo 30.4 93 152 166.1 65.3 2280
P50 + BF 23.7 8.3 1.6 1744 676 2310
Ca 100+ BF 235 6.7 99. .. 1586 629 1270
P50+ Ca 100+ BF

24.8 T.7 10.1 148.9 60.4 2190
P50+ Ca 100 + boron + Mo + BF 279

8.5 1371 141.2 59.6 2310
SEm (+5) 2.0 0.8 1.1 8.3 3.7 24
C.D. (5%) Q.7 23 32 23.9 10.5 70
Local Ca source was Sun grass @ 2 kg m*, Boron as 2 kg Borax ha v
molybdate ha "
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Sub-Project 03 Devclopmcntofsustainahlcpruduclion technologies for north-castern
ub-Project 03 :
India
i ' hak, Y. Ramakrishna,
i 'B. Misra, S. Biswas, K. A. Pathak, !
l(\? [éiﬁlgl;lg% ; Bhatt (ICARRes. Complex for NEH-region)
rient efficient lines

for their tolerance of soill acidjty and Al-toxicity
en a regular feature of this project and by the year

re evaluated and some of them recommended for
40 groundnut genotypes comprising

Evaluation of released cultivars anfi x!ut
Evaluation of groundnut'varlcnes
and finally pod yield in NEH region has be
2010 more than 100 groundnut varieties :ve e
ltivation in this region. In the recent year ] i
:;eézzé c::rllllltivars andgnutrient-eﬂ'lcient lines were evz;luated for four ye:«}rs 1ln NEH region
and the high yielding groundnut genotypes with a fairly ggod degre? of tolerance to soil
acidity, insect pests and foliar diseases were identified for varmuﬂsr i(tzgclséA o
« Mizorum: ICGS 76, ICGV 88448, CSMG 84-1, ICGV 86590, il 6’1 Toan, _
» Tripura:ICGS 76,GG 13,M 13, TG 37A, Kaushal, NRCG 7;2% L
» Arunachal pradesh: ICGV 86590, GG7,NRCG 1308,and 7 NR‘CGCS B
» Nagaland: ICGS 76, CSMG 84-1 GG7,FeESG8and 10 and
ble for various intercropping systems

Identification of groundnut varieties suita '
The field Experiment in Manipur for three years derg%ngtﬁrgtg%d h:jgrl;t;g'é} glrgindnut

ield in mai intercropping and the varieties IC an were
el i tem using three groundnut genotypes (FeESG 8,

In Tripura intercropping sys grou : s (F
. R g and rice in various combinations, the

sesame, mun _ :
ce at 2:2 produced highest yield of 1570 kg ha’

(970 kg ha”) at 1:1 and FeESG 8 + Rice

most suited. |
FeESG 10 and GG 7) intercropped with

FeESG 10 groundnut in combination with ri
followed by the combination of GG 7 + mung
 (1080kgha™). ‘
. Evaluation of confectionery groundnut genotypes in NEHreg.lon _ .
o th no limitation of water, has high potential for growing

The NEH region, wi _
gly 10-15 confectionery/large seeded groundnut
6, BAU 13, TPG41,GG7, Somnath, NRCGCS 148,

confectionery groundnut. Accordin
varieties, viz., GG 20, HNG 10, ICGS 7 '

268 and 281 were evaluated for their yield potential in NEH region under hi gh management
conditions of (FYM 10 t ha" + PSM + PGPR and all fertilizers). Three years of study in
Mizorum, Tripura, Barapani and Nagaland revealed that though all these groundnut

genotypes performed well in NEH and hence any one of these could be used, however BAU
13, GG 20, CSMG 84-1, ICGS 76 and NRCGCS 148 were superior yielding one. But the

large-seeded groundnut should not be grown in low fertility soils, where the performance of

all these was very poor.

In Tripura, seven cultivars were grown during kharif. The incidence of late leaf spot
disease was comparatively low in GG 20 and ICGS 76 with disease scores of 2.87 and 4.1,
respectively. The variety, ICGS 76, was, however, more prone to rust (Table 5). The

genotypes FeESG 10 and FeESG 8 showed high incidence late leaf spot (disease score: 6.33
— 6.70) although the former one was resistant to rust (disease score 1.9). The rest of the
varieties were intermediate in disease reaction. Both GG 20 and ICGS 76 gave high yield

during the season.
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Table 5. Disease incidence and yield performances in groundnut genotypes in Tripura
during kharif2009
Disease score (1-9 scale)  Yieldplot’
RaCRs Late leaf spot  Rust (kg 5sq m")
FeESG 8 6.70 3.40 1.300
FeESG 10 6.33 1.90 1.050
GG5 5.23 2.00 0.750
GG7 4.47 1.80 1.350
GG 11 5.37 1.76 0.500
GG 20 2.87 1.80 1.820
ICGS 76 4.10 3.57 1.627
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GROUNDNUT BASED CROPPING SYSTEMS
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(N.K.JAIN*, R.S.J
++Upto 28th February, 201 |

* Since 20th October, 2010

sand sustainability under groundnut based

r groundnut pased cropping systems viz: sole
| millet and pigeon pea) and two sequential
heat-green gram) was initiated during kharif
gh combinations of organic and inorganic

d sustainability of the systems.
nted below (Table 1):

rdifferent cropping systems is prese
ield of groundnut and the total system

ositive effect on pod yie
:old. The highest TSP (2451 kg ha") and

All the cropping Systems had a p

productivity (TSP) in terms of g d equivalent yi¢

net returns (Rs 33541/-ha”) were obtained with groundnut with FYM (5t ha) + 50% RDF, wheat

with FYM (5 tha')+50% RDF, and gre . with green gram in the groundnut-wheat-green

gram cropping system. The sustainable yield index was highest (SYI=0.92) in groundnut

(FYM+50% RDF)-wheat (100% RDF). The ten-year soil-fertility data on organic carbon analysis

ent with integrated uSe of organic and inorganic fertilizers and it was
) +50% RDF-wheat with FYM (5 t ha') + 50% RDF-

revealed a slight improvem
¢ with FYM (5t ha’

Permanent experiment on nutrient dynamic
cropping system

A long-term experiment

o intercropping S¥S
ndnut-wheat an
r regimes
namics an
dnutunde

with five popula
tems (with pear
d groundnut=W

groundnut, tw
created throu

cropping systems (grou
1998 under different fertilize
fertilizers to study the nutrient dy

The performance of groun

highest in the groundnu

green gram cropping system (0.56%).

Table. 1. TSP (averaged over ten yearsin terms of groundnut pod equivalent yield) and soil
organic carbon status (after 10 years)in various cropping systems and nutrient
nlanagement practices (initial soil organic carbon= 0.36%)

G ; _. ._Groundnu't 100% RDF) _Groundnut +50% RD
P 'Ihenm_;am e ke o TSPI Si (SYI O TSP, S(I;YM SYT OF(?,‘
iy i U kg hial) ' (%  (kgha) (%)

Sole groundnut 1044 028 061 044 1097 0.05 0.65 047

Wheat (100%RDF) -~ 5105 032 073 946 212368::77,0.06 092 048

Wheat (50% RDF) 11943 020 0.77 0.46 2343 011 0.89 0.47

Wheat (FYM +50% RDF) o 2230 015 087 048 2354 012 0.89 050

Wheat (100% RDF)-green €727 152 017 084 0.46 2334 003 088 0.55

Wheat (50% RDF)-green 2% ' 1937 0;2,1-'_-_.0'.'_8?;,";._ 10467 2362 013 0.88 0.52

Wheat (FYM#+50% RDE)-greet aram 2222 0.003 074 048 2451 001 080 056

Pigeonpea(lOO%RDF) 1274 0.17 077 048 1260 To2a 00

pigeon pea (50% RDF 1153 005 078 049 127 026 072 049

pear] millet (100% RDF) a7 012 064 046 633 024 063 049

Pearl millet (SO%RDF) 632  0.06 072 049 639 0.001 0.69 0.49

TSP =groundnut equivalent yield averaged over 10 years, 0C = soil organic carbon content; SD= standard
dSYI= sustainable yi eld index.

deviation; an

Scanned with CamScanner



DGR

ANNUAL REPORT
2010-11

Development of technolo

£ fO H icati 1tri 1 H
Pavailability gy lorapplication of citric acid in groundnut to enhance the

The experimen .
svailability bylzlpplical:xaj{?c{?;?s;zg ((léing summer 2010 to in(:'rcasc the soil phosphorus
BECA i groundist Thetrest « ) and to find out the suitable mode of application

. ¢ freatment consisted of four levels of CA (control, 2,4 and 6 kg ha”
and five modes of applications (CA alone, CA wi 4 o g’, )
withSSP250 kg ha'" and CA with SSp Izs,kg-h:ll)lh FYM 2t ha", CA with FYM 1t ha", CA
Signiﬂcgri?yr?ss:; S(;al;lle 2) revealed that application of CA with either FYM or SSP
highoatpod iS4 {5605 e p?d yield Of. groundnut over no application. The significantly
T Yd gha”) was obtained with the application of'2 kg CA+2t FYMha™.

. agnitude of res'ponse, however, decreased with the increasing doses of CA (4 and 6 kg

ha"). There wzfs no significant effect on haulm yield and harvest index (Table 3). Maximum
value -of organic carbon (0.93%) was recorded with 2 t FYM ha” while P status (14 kg ha™)
was hlgl?er with 250 kg SSP ha". Due to application of citric acid both soil organic content
and available-P increased. Maximum soil organic carbon and available-P status was
recorded under 6 kg ha'citric acid.

Table2. Interaction effectoflevels and mode of application of citric acid on pod yield
(kg ha™) of groundnut

Mode of application
Levels of citric acid FYM FYM SSP
Control % 5 B
(2tha) (1tha) (250kgha)

Control 1593 1805 1821 1860 1617
Citric acid (2 kg ha') 1745 2605 1665 1868 1677
Citric acid (4 kg ha™) 1709 1756 1822 1677 2143
Citric acid (6 kg ha™) 1622 1778 1893 1807 1703

Mean 1667 1986 1800 1803 1785
CD (P=0.05) main-plot 165
CD (P=0.05) sub-plot 122
CD (P=0.05) main-plot at same sub-plot 288
CD (P=0.05) sub-plot at same main-plot 273
CV % (a) 10
CV % (b) 9

55
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Table3. Effectoflevels and mode of application of citric acid on haulm yield, ha

index, organic carbon and soil P-status after harvest of groundnut i

Treatment - Haulm yield HI oC p
e (kg ha’) (%) (%) (kgha)

Control % 4434 28 0.83 7
FYM(2tha) = 4469 31 0.93 11
FYM (1 tha™) 4523 o 0.92 10
~ SSP (250 kg ha™) 411355 31 17091 14
SSP (125 kg ha™) 4345 29 0.87 10
CD (P=0.05) NS NS 0.05 9
CV (%) 11 10 577 18
Control 4587 28 0.86 8
Citric acid (2 kg ha”) 4558 29 0.89 11
Citric acid (4 kg ha™) 4188 31 0.90 11
Citric acid (6 kg ha”) 4174 30 0.91 12
CD (P=0.05) NS S NO 0.03 1
CV (%) 14 11 4.82 15

Organic groundnut production practices

n organic farming was i

combinations of organic treatments and on¢ un

experiment some new nutrient SOUrces of organic origi
Panchagavya were alsoevaluated. -

The results (Summer 2010) indicated that the highest pod yield (1772 kg ha™) was

VM ha” along with biofertilizers (Rhizobium and PSB)

d yield was significantly superior

recorded with application of I5tF
and biopesticides ( Trichoderma and castor cake) and the po

T7, Til, T14 and T16 (Table 4). On the other hand, application of

th each other in their effect on

only to T1, T2, ‘T6,
tments did not differ significantly wi

different organic trea
lling out turn and HKM.
the P-status of soil was significantly

haulm yield, she
Due to application of different organic sources,
affected while the differences in organic carbon and K content were non-significant.
Rs 25037 ha™) were realized with the application of 15 FYM ha’
biopesticides ( Trichoderma and castor

(Rhizobium and PSB) and

nitiated during summer 2009 with the 14

fertilized control and one RDF. In this

The experiment O
n such as sea weed (Biozyme) and

Maximum net returns (
along with biofertilizers

cake).
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Table 4. Effect of various sources of organic nutrition on grou

fertility and the economics of cultivation
GrR TC NR

Pod Haulm
S.N Treatment yield yield SP HKM OC Seil P SoilK OC
(kg ha) (kg ha") (%) @ (@) (ke ha)(kg ha") (%) (Rs. ha')(Rs: ha’) (Rs. ha')
T1  Control 1204 5417 70 35 08 6 269 0.8 30094 14500 15594
T2 RDF 1357 5000 71 32 09 I5 243 0.9 33933 16160 17773
T3 FYM+BF+BP 1772 6250 70 34 09 17 35 0.0 44305 19268 25037
T4  Vermicompost +BF+BP 1562 5694 73 35 08 8 336 0.8 39062 19268 19794
T5 T3+ gypsum+RP 1631 5972 73 35 08 9 325 0.8 40785 21502 19283
1296 5000 73 35 09 12 302 09 32396 21502 10894
0.7 34347 15625 18722

T6 T4 + gypsum + RP
1374 5556 70 32 07 15 254
11 287 08 39528 17972 21556

T7 Sea weed
T8 Panchagavya 1581 6111 72 35 0.8
T9 T3+T7 1618 5972 70 34 08 12 325 0.8 40458 20393 20065
TI0 T4+T7 1601 6528 72 34 08 14 26 0.8 40021 20393 19628
T TS+ TV 1357 5694 73 34 09 5 347 09 33917 22627 11290
T12 T6+T7 1628 5972 66 33 08 8§ 231 0.8 40708 22627 18081
Ti3 T3+T8 1533 5972 74 34 0.8 343 0.8 38319 22740 15579
T14 T4+T8 1132 5139 72 36 09 13 273 0.9 28298 22740 15558
Ti5 T5+T8 1570 5417 73 34 09 14 265 0.9 39250 24974 14276
Ti6 T6+T8 1487 5278 73 35 08 7 273 0.8 37187 24974 12213
CD (p=10.05) 275 NS NS NS NS 3 NS NS

f application of fertilizers for attaining specific yield targets

Optimization of doses o

through IPNSin summer groundnut

ted during summer 2010 to generate equations of
d and to proportionate the nutrient

A field experiment was initia
set targets of yiel
In the first step, @ fertility

fertilizers application for attaining the
integrated plant nutrient system (IPNS).
P, K, S, Ca, B) requirements

requirements from 1
gradient was created to generate basic data on: nutrient (N,
(kgt"), and the extent of contribution from soil, fertilizers and FYM, and then to calculate
soil and fertilizer efficiency. For this, seven different fnutrients were applied. Two
One season data
btained with the

groundnut varieties TG 37A and GG 2 were used int
ed that maximum pod yields of both the
gZnand 1.5

(Table 5) reveal
application of 50kgN, 80kg P,0,, 100kg K,0, 150kg Ca, 40kg

kgBha'.

levels 0
he experiment.

varieties were o
S,50kgMg, 4k

different levels of nutrients there was a
oil while there was no significant
est) was observed
S, 50 kg Mg, 4 kg
tion of

Compared to control, with application of
significant improvement in the contents of N and P of s
change in organic carbon and K contents. The highest soil-N (after harv
with the application of 50 kg N, 80kg P,0,, 100 kg K,0, 150 kg Ca, 40kg

le the highest available-P was recorded with the applica

7n and 1.5 kg B ha” whi
12tFYM ha'inboth the varieties.

i et SIS
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status as influenced by various

tivity and soil fertility

Table5. Groundnut produc
Available P Available K

treatments - Available
. OC(A) val
GG2 _ TG37A N (kg ha") (kg ha') (kg ha')
After 2 After 3 After After
Treat- bodyidd HI | SP HKM 2::1‘!: (];[} (S;l;) H(I;}M pital v, Y, mital v, .V, Initial vy, v, Initial v, v,
1
69 76 6 8 9 388 265 317

ments
: ') (%) (%) @
o) 4 08 076 083 32

T 2 i -“ i j;: :: 39 08l 088 085 65 71 78 18 1320 42 261 319
T 208 29 70 39 30:; w8 '0,34 0g7 084 4« T 9B 19 18 21 448 250 306
;j :::: 22: :; :c: 321859 3 67 40 - 083 084 086 79 95 87 12 16 20 464 258 26
T5 2005 31 70 41 3182 3 6 4 079 088 091 79 03 §2 16 18 21 444 310 33
T6 usa 3 T 4 328 ¥ 7 43 o078 087 097 3 109 103 10 19 22 452 284 287
7 a0 36 7 4 207 37 45 078 083 086 64 92 81 13 22 25 3% 269 28

NGIENG Cqpiiial 1793 o 4.0 4 INS NS Ns

NS NS NS 490 NS NS’ NS NS

CD (P=0.05) 570
cvV(%) 11 2. - y g

T1 (Control); T2 (Farmer's practice 41 -46-25); T3 (30-40-50—80—25-30-2-1 NPK(;‘aSM g?;B)l,zT‘l 11{10-60—? :f,l-
125.30-40-3-1); TS (50-80-100-150-40-50-4-1.5), T6 (60-100-125-200-50-60-5-2) and T7 (12 t FYM  ha)
and V1: GG 2and V2: TG37A.

Revalidation of doses of fertilizers (N: P:K) for summer groundnut production

The experiment was carried out during summer 2010 to revisit the response of
groundnut to application of nitrogen, phosphorus and potassium fertilizers under the
irrigated conditions at DGR farm. The experiment consisted of three levels each of nitrogen
(25,37.5 and 50 kg Nha), phosphorus (50, 70 and 90 kg P,0; ha™) and potassium (0, 30 and
60 kg K,0 ha™). Thus, in all 27 combinations of doses of N, P and K with three replications

were evaluated.
Results indicated that application of nitrogen up to 37.5 kg ha” significantly
improved the yields of pod and haulm over the control (25 kgN ha") while there was a slight

decline in yield with the application of nitrogen at hi gher doses (Table 6).
Successive increase in levels of phosphorus up to 70 kg P,O, ha” improved the

yields of pod and haulm significantly and thereafter a declining trend was observed.
Similar to nitrogen and phosphorus, application of potassium up to 30 kg K,0 ha’
significantly enhanced the pod and haulm yields and with higher doses the yield decreased

slightly.
The changes in all the parameters of growth and yield followed the same trend.

Compared to the initial status, the soil-fertility improved with the addition of nutrients.
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Table 6. Effectofapplication of nitrogen, phosphorus and potassium fertilizers on

yield of pod and haulm of summer groundnut

Level of application  Pod yield Haulm Xleld
N (kg ha') (kg ha') (kg ha")
25 1417 4218
37.5 1565 4591
50 1426 4501
CD (P=0.05) 123 160
P,0, (kg ha)
50 1401 4321
70 1553 4514
90 1454 4475
CD (P=0.05) 193 160
K0 (kg ha™)
0 1369 4321
30 1624 4552
60 1414 4437
CD (P=0.05) 123 160

Effect of different combinations of sources of nutrients on growth, yield and quality of

summer groundnut
The experiment was conducted during summer 2010 in randomized block design

with three replications and a net plot size of 8 m x 5 m. The treatments comprised
Control
FYM 10t ha"
25:50:0kg ha" recommended N:P:K+FYM 5 tha™ + 500 kg gypsum ha’
Farmers' practice (45-70-40 kg ha™)
40-60-60 kg urea+ SSP+MOP ha’
40-60-60 kgurea+DAP+MOP+250kg gypsum ha™
40-60-60 kg ammonium sulphate + SSP+MOP ha’
40-60-60 kg ammonium sulphate + DAP+MOP+250 kg gypsum ha’
40-60-60 kg urea+SSP+MOP+10:2:1 kg Fe Zn B ha'
40-60-60 kg urea+DAP+MOP+250kg gypsum + 10:2:1 kg Fe Zn B ha™
40-60-60 kg ammonium sulphate + SSP+MOP+10:2:1 kg Fe ZnB ha’
40-60-60 kg ammonium sulphate + DAP + MOP + 250 kg gypsum +10:2:1
kgFeZnBha'
Growth attributes

_ Plant height was influenced significantly by application of various combinations of
fertilizers. At 45 DAS, application of ammonium sulphate + DAP + MOP + micronutrients
(T12)resulted in maximum height (25.53 cm) but at harvest, maximum height was observed
with urea + SSP+MOP, while the minimum height was in control (T1).
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recorded maximum
imum leaf area was
d in combination of

nutrients (T9)
e the min
erve

SP + MOP + micro

The combinatio ) o g
leaf area (139.05 cm?), which was st::ltistlcla"y Slgmﬁ‘l:ant’tl?:gs obs
recorded in the control. - onificantly l‘{lghCS‘ root leng

urea+DAP+ MOP+ gypsu

n of urea + S

ods plant” at45 DAS,

umber 0f P¢& ious combinations of

Yield attributes " )
. oooant differences 100
significa lication of varl

There were no iy e

- helling outturn an u :
i, Highest lrllgr cL:f mature pods plant" was observed in ured + SSP + MOP +
m 100-pod mass (110.33 g) was recorded in

nutrients. Highest num
micronutrients (T9) W
ammonium sulphate +SS

hile the maximu

p+MOP+ micronutrients (T11).

significantly with the application of40-60-60
MOP +10:2:1 kg Fe 7n B ha’ (T11) over all the other
her treatments containing micronutrients and 25:50:0 kg
sum ha’ (T3)-

Yield
ut improved

Thepod yield of groundn
kg ammonium sulphate + SSP +

treatments and was at par with ot

recommended NPK+FYM S t+ 500kg gyp
of nutrients on pod and haulm

Table 7. Effect of different combinations of sources
yieldsofsummergroundnutduring2010 ]
Treatments Pod yield Haulm yield
_ (kgha”) (kgha™)
STl 1284 2009
ST 2640 3973
e 3294 4834
il R 2711 4844
T5 2515 4036
T6 2484 4048
T7 277155 4367
T8 QT 4448
T9 82524 % 4950 -
T10 2080 4769
T11 33120 g
T12 : 3082 4659
CD(P=0.05) 499 380
CV (%) 10.7 593

Optimi:att‘ion of fcrt_ilizer doses f_or specific yield targets through IPNS in groundnut
- lzlcc: ;xpf;rllx;ent was initiated during kharif 2009 to optimize fertilizer doses for
g specific yield targets through IPNS. The fertility gradient in the field was created

the same way as has been described fi
way : or summer season. The re '
(Table8) indicated that the yields of pod and haulm were highsc:s.ltts ifr?rt\r}:erlltizn(fc} 7
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T6 i.c., 60 kg N, 100 kg P,0,, 125 kg K,0, 200 kg Ca, 50 kg S, 60 kg Mg, 5 kg Zn and
2 kg B ha” and the values were si gnificantly higher than those realized in treatments T1, T2,
T3, T4 (except haulm yield) and T7. The harvest index, however, did not differ significantly
due to various treatments.

The analysis of data pooled for two years, indicated that there was a significant
improvement in harvest index with treatment T6 over control only.The pod yield, while
being at par with those of T4 and T5, also improved significantly.

Table8. Effectofdifferent treatments on yields of pod and haulm and harvest index of
groundnut (variety GG 7)

Treatment Pod yield (kg ha”)  Haulm yield (kg ha") Harvest index (%)

2010  Pooled 2010  Pooled 2010  Pooled

Tl 689 1007 1792 3540 203 25.1

2 773 1164 1917 3632 28.7 293

T3 771 1129 1847 3598 29.5 28.3

T4 967 1314 2018 3635 32.1 30.1

T5 1148 1417 2027 3488 35.9 209

T6 1223 1487 2120 3588 36.4 31.4

T7 884 1178 1940 3646 31.2 28.9
S.Em+ 97 60 40 123 2:1 1.2
CD (P=0.05) 299 174 123 NS NS 3.2

T1(Control): T2 (Farmer's practice 41-46-25); T3 (30-40-50-80-25-30-2-1 NPKCaSMgZnB), T4 (40-60—75-
125-30-40-3-1); T5 (50-80-100-150-40-50-4-1.5), T6 (60-100-125-200-50-60-5-2) and T7 (12t FYM ha™").
The results (Table 9) for variety GG 20 revealed that maximum pod yield was

recorded in treatment T6 1.e., 60 kg N, 100 kg P,O,, 125 kg K,0, 200 kg Ca, 50 kg S, 60 kg
Mg, 5 kg Zn and 2 kg Bha' and the pod yield was significantly higher than those of only T1
and T3 treatments during kharif 2010. Significantly higher haulm yield was also obtained in
treatment T6 and the value was at par with T5. Various treatments, however, did not have any
significant influence on harvest index. In pooled analysis, the pod yield in T6 was
significantly higher than all the other treatments. Also the maximum values for haulm yield
and harvest index were in T6 .

Table 9. Effect of different treatments on yield and harvest index of groundnut (Variety GG 20)

Treatment Pod yield (kg ha')  Haulm yield (kg ha') Harvest index (%)
2010 Pooled 2010 Pooled 2010 Pooled
Tl 701 800 1649 2092 29.8 27.0
T2 1028 1008 1823 1929 36.0 30.7
T3 926 941 1756 1847 34.6 313
T4 1079 1083 1916 2025 36.0 32.9
19 1109 1200 2069 2004 34.5 37.9
T6 1326 1426 2244 2141 36.9 39.7
T7 1071 1074 1883 2010 36.2 324
S.Em+ 103 58 68 60 21 1.4

CD (P=0.05) 317 169 208 176 NS 4.0
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ir der drj
ri ient  for groundnut un p
imizati v d nutrient requiren
Optimization of water an

irrigal”ijqz Symﬂniment was conducted during kharif2010 to optimise the nutrient ang Yealer
e exper

ip irrigation. The experiment consisted of five scheduleg
requirements of groundnut unde;‘ drip uTIgathnh drip; 100 % RDF as furrow placemept
o fertigatforzi (50 ?Sat?gg : :ig?i /;'OE"/D[;FI‘{;I)IIEO;? ﬁmoa placement f"ollow-ig t;yrf:h?iccztbijzxslm
Séig:; do?)lfﬂ'f?ﬂ)t;ﬂn;‘)g and ,“’35 laid out in randomised block d?“srlri[:tu‘:; pods p[l)ant" werSe:
Results revealed that plant dry weight, pod wmght and number Oethod of rrigation and he
Maximum in treatment 100% RDF in furrows with checlg bgl?n;upplie d through drip only
velues were significantly higher than those in 50 and sy ber of immature pods plang”
(Table 10). None of the treatments had signiﬁcar{t effecton n_uH:‘ n of 100% RDF in furrou.
100-kerne] weight, shelling out turn and harvest index. Appl;Cﬂ RII(T))F through drip and 1005,
tb check basin method of irrigation, being at par with IO(,M' d and haulm yields than
RDF in furrow fb drip irrigation recorded sign'lﬁcanﬂy higher po
those obtained with 50 and 75% RDF through drip.

Table 10, Effect of fertigation on groundnut productivity (kharif201 0).

Plantwt Podwt Mature Immature] kwo-l l?n;gii };’?tl:lldm osllllte lt[l::ﬁ (g:)
: 4 ds plant” kernel yie Gl

(S PAE) iz plaxtl pI:::ts" S ~wt(g) (kgha’) (kgha') (%)

T1: 50% RDF by drip 7.83 6.18 7.13 8.80 36.66 563 1870 gi.ij ;-;:g

T2: 75% RDF by drip 866 693 803 8.07 37.10 713 2079 4.93 26.70

T3: 100% RDF by drip 9.99 8.03 9.93 7.40 37.60 885 2420 ¢ .82 25.94

T4: 100% RDF as furrow 1038 793 10,07 720 3808 852 2433 s -

placement

ontrol, (T5) R AL14 83051027 " 640+ B 05 osas 66.79  26.03

Treatmen ts

S.Em+ 029 035 065 047 43 o 149 147
CD (P=0.05) 0 NSNS AT NS s
CV (%) 86700 670 149 217796 74 . 397 ogg

treatments namely
TI - Control
T2 FYMI10thy"
T3 125250 kgrecommended Npx + FYMS5tha' + 500 kg gypsum
T4 Farmers' practice (20:50:25)
TS 20-40-30 kgurea+SSp+ MOPha!
T6  20-40-30 kgurea+DAP+MOp -+ 250 kg gypsum ha
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LR Sl e g b il
-40-30 kg ammonium sulphate + DAP+MOP+ 250 o
:II:?O 38-23“33 Eg urca+SSP+MOP+10:2:1 kgFeZnB hi" VML
Tl1 :2-0-40.-30 kg urea+DAP+MOP+250kg gypsum + 10:2:1kg FeZnBha'
T12  20-40-30 kfgﬁ;}gn!um sulphate+SSP+MOP+10:2:1 kg Fe Zn B ha'
= -30kg nium ;
R kg FeZnBha' im sulphate + DAP+ MOP+250 kg gypsum +10:2:1
- follo‘irs:c:ltsx)g']]iagbl'?‘ ]111 )';:lé)wcd that the highest pod yield was obtained with T1 0, which
Haulm yield was hc;wev’ : al_ld T3 but l_hc values were statistically at par with each other.
T9 T10, and T12. Ofl er, significantly higher under T11 over rest of treatments except T7,
trond The soil f i ter yield and growth parameters also followed more or less a similar
. The soil fertility status also improved due to addition of each nutrient.
Table 11. E.ffcct ofdiffczrcnt combinations of sources of nutrienton pod and haulm
yields of kharif groundnut during 2010 '

Treatment Pod yield Haulm yield
(kg ha™) (kgha™)
Tl 337 1171
12 462 2840
T3 562 2843
T4 536 3512
TS5 533 3684
T6 463 3009
i 536 4013
T8 534 3678
T9 617 4345
T10 645 4013
T11 611 4347
T12 611 4263
CD (P = 0.05) 100 655
CV (%) 11.03 11.13

drogel for irrigated as well as rainfed kharifgroundnut

The experiment was conducted during kharif 2010. It fson}pfisefl two irrigation
schedules, one fully irrigated and another rainfed (without protective irrigation), \:rhmh both
were allotted to main plotsand 4 levels of hydrogel (control, 1.5, 2.0and 2:5 kgha’), allotfted
to sub plots in split plot design with 3 replications. The crop was raised by following
recommended package of practices. Results revealed that compared to control, none of the
treatment had any significant effect on yield atributes as well as pod and haulm y1eld§

ve and protracted rains In kharif

significantly (Table 12). This was due perhaps to the excegs_i
2010 and as such there was no water-deficit atany of the critical stages of the crop.

Optimization of doses of hy
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Table 12. Effect of hydrogel onyield attributes and yield of irrigated as well as rainfed
groundnut (kharif20 10)
plant Mature Immature Pod 100 Pod Haulm Shelling  HI
Treatment weight  pods pods ~ weight kernel ylcld_l yleld_' out;tum (%)
(gplant’) plant'  plant' (gplant) wt(g) (kg ha”) (kg ha) (%)
Main Plot-Irrigation schedule
Fully irrigated (I1) 7.10 6.08 1 3.43 3.71 27.27 676 1710 63.87 2827
Rainfed without any 6.56 6.53 3.20 4.05 27.78 649 1684 64.16 27.75

protective irrigation (12) :
NS NS NS NS NS

NS
3836 637 285 2739

NS NS NS

CD (P=0.05)

CV (%) 9.19 1488 685 2597 1074

Sub plot-Hydrogel (kg ha")

Control (S1) 660 592 360 3.19 2747 654 1649 61.68 28.41

1.5(82) 677. 597 337 387 2741 644 1685 63.71 27.61

2.0(S3) 693 627 310 398 2730 636 1703 64.11 27.04

2.5(S4) 7.01 7.05 320 450 2791 715 1750 66.57 28.97

CD (P=0.05) e N S NSNS SN .. NS (LS
1195 2714 2772 76 1167 881 427 1353

CV (%) 10.3

Revalidation of fertilizer doses (N:P:K) for kharif’ groundnut production
kharif 2010 to revisit the response of

The experiment was carried out during revisit S,
assium under irrigated conditions. The

groundnut to applied nitrogen, phosphorus and pot
treatments consisted of three levels each of nitrogen (12.5, 25, and 37.5 kg ha'), Ph‘?SPhOﬂlS
(40, 60 and 80 P,O, kg ha') and potassium (0, 30 and 60 kg K,O ha"). Thus, in all 27
combinations of doses of N, Pand K with three replications were evaluated. _

Results (Table 13) reveled that during kharif 2010 successive increase in levels of
nitrogen significantly enhanced pod and haulm yields of groundnut up to 25 kg ha” and
thereafter increase was non-significant. Pooled data of 2 seasons (kharif 2009 and 2010)

onding to 12.5 kg N ha", the increase in

showed a similar trend. Compared to values corresp ]
pod and haulm yields due application of 25 kg Nha™ were 9.4% and 8.05% respectively.
the pod and haulm yields of the crop

Compared to application of 40 kg P,0; ha’,
fertilized with 80 kg P,0, ha* were significantly higher. On an average, there was an increase

in pod and haulm yields by 12.86 and 10.37%, respectively, over 40 kg P,0O,ha"and 11.26

and 6.21% respectively over 60 kg P,O; ha”.

There was a significant increase in pod and haulm yields with the application of
potassium @ 60 kg K,Oha™ over lower levels during kharif2010. The analysis of data pooled
over two years indicated that there was an improvement in pod and haulm yields by 12.88
and 9.76%, respectively over control and compared 8.62 and 8.16%, respectively over 30 kg

K,O ha.

Due to addition of nutrients, the o

ther yield parameters followed more or less a
similar trend. Compared to initial status, the soil fertility also improved.

R P D A T o P e cm s e
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Table 13. Effect of nitrogen,
of kharif groundnut

Treatment

N levels (kg ha™)

12.5

25

375

CD (P=0.05)

P levels (kg P,O, ha")
40

60

80

CD (P=0.05)

K levels (kg K,O ha™)
0
30
60

CD (P=0.05)

2009

1240

1338

1379
77

1253

1266

1439
77

1253

1323

1382
77

2010

450
528
554
31

481

500

550
31

465

478
589
31

Pod yield (kg ha™)

845

933

967
58

867
883
995

58

859

901

986
58

Haulm yield (kg ha™)
Pooled 2009

3268

3560

3752
231

3350

3457
3772
231

3364

3488

3728
231

2010

1781
1932
1941

143

1783

1914

1956
143

1829
1797
2027

143

Scanned with CamScanner

Pooled

23525
2746
2847

190

2567
2686
2864

190

25917
2643
2878

190
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Use of salin i
e water in groundnut based cropping systems

Consoli
lgl::sg J-:;ztms of project (2002 to 2010)
G e tvf;rl fgn;s an important source of irrigatio
gions of the country. About one-third of the total utilizable potential

of the ground-water i '

region, the farmers mcSl::: hlrleglof‘s are of poor quality. In Gujarat, o

zesion, fis G (Wi%ter rally raise only one rain-fed crop of groundnut and keaéufz?htra
Dllowiniegas o seasqn) a's.they can not use under ground saline water for i P 1c_‘ds
non availability of canal water for irrigation on the other hr;]ngél ",22

experiment, whi 1

e pol:;}b\:fl?s stafrte_d in the year 2002 continued up to 2010 with the objective of

(groundnut- gl‘oundnu?l of using saline groundwater for irrigation in different crop mtatio;

gmundnut-cowpca) Ah gro undnut-wheat, groundnut—mu stard, groundnut-bajra and

taking asingle ¢ . After ten years of experimentation, it was concluded that instead of
e Ofgmundnut e mutal aPEa e farmers can take an

additi 3 fSaurashtra region th
Supg;:;ilnigop in summer season, the farmers can us¢ saline water of 2-3 dS m’" salinity for
kit mustgdlmgdagop n khar:_[ grounldnut, and 4-6dS m’ salinity of water for irrigation of
i Eabout IOOE(l]nk a_l_lra crops 1n rabi-summer z]md can obtain economic yields of these
o). Th gha of gr(.)undnut,_ 1500 kgha' mustard, 3500 kgha™ wheat and 3300 kg
: jra). The saline water i not suitable for irrigation of summer groundnut and cowpea
ecause s'al'mlt.y builds up in soil due to application of saline water for irrigation. The build
up of salinity 10 root zone (ECiw =4 dSm” in gr ¢ and ECiw = 6 dS m” in wheat,
mustard and bajra) adversely affected absorption though the soil had
enough water. This resulte ¢ in yield. Prolonged
use of saline water for irrigati i

which also possibly deteriora
content in groundnut Kkernels and mustar
salinity of the water from0.5t06 dSm’.
Detailed results of groundnut—Cowpea rotation (2010-11) _ ‘
After harvesting groundnut in kharif 2009, cowpea vn in summer by using
galinity jevels 0.5, 2, 4 and 6 dS m™) for irrigation. Results shlowed that grain
ea decreased with increase of salinity 0 + and that of soil
rm as signiﬁcantly

After parvest of cowpea, as @ result of
ity i gr dually t0 1.1,3.1,

n next to surfacewater in arid
3

on lead to incr
ly with increase?

ted the soil hea
d seeds

ely affecte
also decreased significant

saline water (

y1€ld OfCOWP
. Compared O Ran

use O
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0f0.5,2, 4 and 6 dS m". Each variety wasfgrown Lnoz}
i iving any irrigati rmanc
single row of five meters without giving any supplementary irrigation. 'lrhet pf;ltoa]so oo
these varieties was very poor under salinity conditions due not only to salini yt_ e
continuous and excessive rainfall through out the season which caused stagnatio
the field.

It was observed that the pod and haulm yields of all the varieties were at par with use
of saline water of 2 dS m™ pyt significa

nt differences were observed with the use of water

Table 1. Effect of salinity on yield and yield con

tributing characters of summer cowpea
ECiw (dS m™) Ece (ds m’)

Plant height at Root length at Final plant
harvest (cm) harvest (cm) harvest stand at harvest
0.5 1.1 50.2 22.5 .
2 3.1 43.5 17.8 2.8
4 5.6 39.8 174 1.7
6 1.5 33.1 14.1 1.0
CD at 5% 1.0 8.7 NS 1.1
ECiw @Sm") ECe (dSm")  ppy plant Dry root Fresh pod yield
weight (g) weight (g) (kg ha™)
0.5 1.1 284 2.6 2418
2 3.1 18.8 2.8 1753
4 5.6 1 | 1.6 776
6 fi 6.6 13 385
CD at 5%, 1.0 8.8 NS

545
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Table 2. Effect of saline water irrigation on pod and haulm yields of kharif groundnut

Pod yield (kg ha) ~ Haulm yield (kg ha®)

Treatment
alinity levels (dS m”

G o_§ St 480 1775
2.0 548 1642
4.0 307 1175
6.0 29 251
CD (P= 0.05) 71.7 139.2

Genotype
T)I;lzi 41 361 1148
GG 6 290 1174
Girnar 3 319 1160
GG 8 361 1345
SG 99 403 1172
TG37A 350 1288
GG 7 331 1190
R 2001-3 312 1209
CD (P=0.05) NS NS

Evaluation of released cultivars of groundnut (Virginia and Spanish bunch gro.up)
under different methods of irrigation in saline environment at JAU Research Station,

Khapat

An experiment was conducted at a hot-spot area (JAU Research Station, Khapat)
during summer 2010. Sixteen Spanish and ten Virginia cultivars were grown using different
methods of irrigation (flood, sprinkler and drip) under saline environment with initial soil
and water ECe of 0.92 and 2.52 dS m”, respectively. After harvest the soil and water ECe
were 2.02 and 4.57 dSm’, respectively. The first irrigation was given at the time of sowing
and seven supplementary irrigations were given during the crop growth period. Irrespective
of habit groups, there were no pod formation in any cultivar which perhaps was due to
combined effect of very high temperature and high water salinity. There was a high rate of
mortality due to continual use of saline irrigation water resulting in drastic reduction of

population at the time of harvest.
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PROJECT 08.: MANAGEMENT OF GERMPLASM OF CULTIVATED
GROUNDNUT (A. hypogaea L.) ANDITS WILD RELATIVES

(A.L. RATHNAKUMAR, S.K.BERA AND M. C. DAGLA)

Field maintenance of wild Arachis germplasm _
In field gene bank, 106 accessions belonging to 6 different sections viz. Arachis
(66 accessions), Caulorhizae (I accession), Erectoides (7 accessions), Heteranthae
(7 accessions), Procumbentes (accessions 10), and Rhizomatosae (39 accessions) were
maintained. The seeds and cuttings of these species were supplied to different indenters.

Acquisition, distribution and utilization of germplasm accessions )

Foruse in various ongoing Crop improvement programmes, 1398 germplasm accessions
including wild relatives of groundnut, were supplied to 36 indenters for identification of
promising lines for WUE, diseases and nematode tolerance, large seeded types and
subsequent use in ongoing crossing programmes. The recipients included the scientists of
DGR (1059 accessions), State Agricultural Universities (239 accessions) and AICRP-G
centres (100 accessions). Three new accessions were acquired.

Multiplication and conservation of germplasm accessions

Voucher samples
In kharif-2010, 284 accessions (60 HYB, 40 HYR, 145 VUL, and 39 FST) were

sown for multiplication. As poor yields were realized due to excessive rains, the
seeds could not be sent for conservation in NBPGR, New Delhi.

Mini-core collection
Out of 184 accessions comprising the mini core collection, 75 accessions (6 HYB, 11

HYR, 30 VUL, and 28 F ST) were multiplied in kharif2010.

DUS reference varieties
Thirty DUS reference varieties (7THYB, 8 HYR, 13 VUL, and 2 FST) were multiplied in

kharifseason to augment their seeds.

General accessions
Asetof 159 accessions received from NBPGR was multiplied in kharif season.

Released varieties
Asetof 173 released varieties (48 HYB, 26 HYR,95VUL, and 4 FST) was multiplied in

kharif season for distribution and conservation,

Variability garden
A setof45 morphologically unique accessions (I5HYB,2HYR, 10 VUL, and 18 FST),
1dentified from the working collection, was multiplied for distribution and conservation.
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Sub-set of DGR working collection :
In kharif, 167 accessions (37 HYB, 9 HYR, 72 VUL, and 49 FST), representing a subset
of DGR working collection, were multiplied. Of these, 86 accessions were deposited

with NBPGR for conservation.
Repatriated accessions .

A set of 185 accessions (HYB: 36; HYR: 28; VUL: 87; FST: 34) repf_lt_rlated from
ICRISAT was multiplied in kharif season. Due to poor yields, the quantities of seeds
required for depositing with NGB could not be obtained. Hence, these accessions
will be further multiplied in ensuing kharif.
Composite collection for water use efficiency ; ;
A total of 196 diverse germplasm accessions and advanced breeding lines developed

through NFBSFARA project were multiplied in kharif.

ICRISAT germplasm

For multiplication, a total of 91 (26 HYB, 5 HYR, 24 VUL, and SGESTYsiccessiansware
sown in kharif2010.

Morpho-physiological characterization of mini-core germplasm

Characterisation of new accessions . y
A total of forty-one new accessions (21 HYB, 3 HYR,5VUL,3F ST, aﬂfi 9 unidentified)
were evaluated and characterised in kharif 2010. Due to €XCESSIVE r'amfall_ during the
critical stages of crop growth, only eight qualitative and 12 quantitative traits could be
characterised. Pod yield in these accessions ranged from 2.0 g (NRCG 13311)to 11.2 g
(NRCG 13307); Shelling turnover ranged from 47.9 (NRCG 743) to 72.2% (NRCG
13313). Hundred seed mass ranged from 16.0g(NRCG 13 192) to 48.6 g (NRCG13000).

Characterisation of exotic collection sk ; :
Forty exotic collections have been evaluated and characterised in krarif201 0. Only eight

qualitative and 12 quantitative traits could be characterised.

Among the 40 accessions studied, the pod yield was low (1.7¢g plant’) in NRCG
17239 to 9.9 g plant” in NRCG 17242. Hundred seed mass ranged from 18.2 g (NRCG
17211) to 44.8 g (NRCG 17241). Shelling turnover ranged from 44.4 (NRCG 17211) to
73.8% (NRCG 17230).

Characterisation of large seeded accessions
Twenty-eight large seeded Virginia accessions (HYB: 18; HYR: 10) were evaluated and
characterised for 12 pod and seed traits. The check varietiesused were M 13 (HYR) and
GG20(HYB).
The hundred seed mass ranged from 27.4 g (NRCG 12560) to48.7 g (NRCG 4775).
Pod yield of these accessions ranged from 2.2 g (NRCG 13085)to 11.8g (NRCG 685)
per plant. Shelling turn over in the accessions ranged from 52.5 (NRCG 12447) to 72.3%
(NRCG 13085).
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Studies on flowering behaviour ang Yield of large-seeded germplasm accessions

For two consecutive summer seasons (2009 and 2010), 28 large seeded accessions
(13 Spanish bunch and 15 Valencia) were evaluated in field for their yield traits in a
randomized block design with two replications at two locations DGR, Junagadh and ARS,

in both 2009 and 2010 seasons at DGR
n. The varieties TKG 19A and GG 7 were

obtained by using data pooled over years indicated that:

* Among the yield traits, the year-to-
significant only for number of matur
variations for pod yield were non-significant and onl
significant for 100-seed mass and shelling outturn,

* In case of flower production at the four different stages of growth, the year-

to-year variation was not s gnificantat 45 DAS while both year-to-year and
genotypic variations were significant at all the other three stages.

The values of mean, range, critical difference and co-efficient of variation calculated
by using pooled data for the yield traits are given in Table |

Table1. Mean, range, critical differen

ce (CD) and co-efficient of variation (CV) for the
yield traits at DGR J unagah

Trait Mean Range CD Cv
(p=0.05) (%)

Maturepods (no.plant’y 123 4.3-18.8 6.8 33.1
Podyield (g plant™) 12.9 54-169 64 35.9
Hundred seed mass () 45.4 38.0-55.2 6.2 7.8
Shelling outturn (%) 69.8 56.8-75.6 6.8 13.3

Maturity (no. of days) 114.3 110.5-119.8 3.15

Results of anal
Shirgaon)

2.2
ysis of one year data of two locations (DGR, Junagadh and ARS,

Insummer201 0, the observations were recorded on flower production (at four stages
ofcrop growth) and five yield traits f;

or 28 germplasm accessions along with two check
varieties, TPG 41 and GG7.
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t:
due to locations aswell as genotypes were

The analysis of pooled data indicated tha

»  For flower production, variations 5
ignifica four stages of crop growt

significant at all the four stag p s ool SR

o A the vield traits, days to maturity, num
o . o ns due to genotype whereas the

seed mass exhibited significant variatio
variations in pod yield were significanton e

shelling outturn due to location or genotype Were, however,
Comparison of expression of traits at DGR, Junagadh and ARS Shlrg::inn =
The values of mean (pooled), range, critical difference and co-efficient of

variation for yield traits in the two locations are provided in Table 2.
range, citical difference, and co-

ly due to location. The variations in
-significant,

Table2. Comparison of values of mean (pooled),

efficient of variation for yield traits _

. Mean Range _CD EV

i Junagadh Shirgaon  Junmagadh Shirgaon (p50.02)2500)

Mature pods (no. plant”)  13.0 9.1 48-16.8 63-127 22  23.1
Podyield (g plant”) 13.6 103  4.1-194  6.6-14.6

Hundred seed mass (g) 44.6 547  39.0-53.0 41.3-68.4 5.6 4.6

Shelling outturn (%) 69.3 709  40.9-75.6 58.4-76.4 3.9 5.6

Days to maturity 112 106 108-119 96-119 6.7 2.5

Thus the values of days to maturity, pod yield and number of pods/plant for 30

genotypes grown at Junagadh were higher than the correqunding values pertaining to
Shirgaon. While the values of hundred seed mass and also shelling outturn, were higher for

Shirgaon than those for Junagadh. .
which resulted in the high

It was found that the seed filling was rapid in Ratnagiri, '
seed mass, but the number of pods and yield/plant were found to be slightly lower at

Ratnagiri when compared with the values observed under J unagadh cqnditions. Temperautre
seemed to play a role in rapid seed filling at Ratnagiri (Table 3) which was about 25-35°C
throughout the crop growth.

Table3. Weather-data for crop-period in rabi-summer 2009-10

_* Relative Humidity (%) _

' Temperature (°C)
Month Junagadll)l Shirgaon Junagadh ~ Shirgaon
Min. Max. Min. Max. Morning Evening Morning Evening

January 13 31 24 33 59 23 61 49
February 15 = 32 23 32 63 19 76 60
March 22 38 26 33 62 16 83 68
April 24 41 29 33 74 19 78 68
May 26 41 30 35 76 29 73 64
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Evaluation of genotypes with low ?"C, for yield and physiological traits under
moisture-deficit conditions

A total of 28 genotypes comprising 12 released varieties, 7 from ICRISAT mini-core
collection and 9 accessions of subset of NRCG working collection and identified for
exhibiting low ?"°C values (around 18.0) were studied for yield and its components and
physiological traits (SLA and SCMR)under moisture-deficit conditions in summer2010.

The genotypes were grown in a randomised block design with two replications. For
imposing moisture-deficit stress, the irrigation was withheld for 30 days from 40 DAS to 70
DAS. The soil-moisture content at15cm depth was 1 5.0,13.5and 6.2%at 10,20 and 30 days
after imposing stress (DAST), respectively while corresponding values at 30 cm depth were
17.0, 14.2 and 11.1% respectively. These values were indicative of the extent of moisture
deficit stress to which the genotypes were subjected. The soil temperature at 15 cm depth was
32.0,38.7and 44.1°Cat 10,20 and 30 DAST, respectively.

The ANOVA indicated the significant differences due to genotypes for all the traits
studied. The range of per plant pod yield was 4 g (TMV 10) to 34 g (BG 2) for the released
varieties and from as low as | g (NRCG 404) to as high as 15 g (NRCG 14395) for the
germplasm accessions. The varieties giving high pod yield per plant under moisture deficit
stress were ICGV 86590 (22 g), Kadiri-3 and M 197 (21 g),and DRG 12 (20 g).

The main cause for the low yields of germplasm accessions appeared to be reduction
in both the number of pods per plant and 100-seed mass and thereby indicating an adverse
affect of moisture deficit stress on partitioning of assimilates. While among the released
varieties, the number of pods was leff affected and hence the yields were much less affected.

The SLA and SCMR were measured 10,20 and 30 days after imposing the moisture
deficit stress in the 28 genotypes. The values of SLA in all the five high-yielding varieties at
20 DAST were much higher than those at 10 DAST and the values decreased subsequently
and were the lowestat 30 DAST,

The increase in the SLA 20 DAST could be attributed mainly to increase in leaf area
while reduction in SLA observed at 30 DAST could be attributed mainly to increase in leaf
weight and reduction in leafarea (Figure 1).

. f“ _1.-t‘ ". A, \"'\-,_ -
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Figure 1. Changes in leaf area and weight (%) under moisture-deficit stress

The largest increase in SLA (from 206.3 to 293.3 cm’g”) was in DRG 12 at 20 DAST

while the largest reduction in SLA at 30 DAST was in BG 2 (from 186.7 to 157.2 em’g’).

Interestingly, the variety Kadiri 3 maintained its leaf area and showed the least reduct}'on at
30 DAST at the same time it regained its leaf weight at 30 D_AST almost as much as it lost
after 20 days of stress. It was also observed that the SCMR increased gradually during the

period of stress in all the varieties (Figure 2).
E10DAST =20 DAST [30DAST

86590 Kadiri3 M197
Variety

DRG 12

BG2

Figure 2. Changes in SCMR under water-deficit
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Screening of Spanish minij-
Out of 67 Spanish ac
dormancy over two seasons
four accessions registered, t
days- these are NRCG 14350 (INGR 10034
accessions possessed fresh-seed dormanc
are NRCG 14326 (INGR 10032) and NR

core collection for fresh-seed dormancy _

ccssionls tha;’uated, four accessions which exhibited fresh—seeC}‘
were registered as novel 'genetic stock’ with the NBPGR. Oulgo
WO possessed fresh seed dormancy for as long a period as
)and NRCG 14409 (INGR 10035). Another two
y for relatively a short period of 40 days and these
CG 14336 (INGR 10033),

Genotype Infection (%) Colonization (%)

NRCG 12431 6.67 0.00

NRCG 12591 23.33 3.33

NRCG 12671 23.33 0.00

NRCG 12732 13.33 0.00

NRCG 12899 26.67 3.33

NRCG 12968 : 13.33 0.00
Screening of mini-core collections of DGR and ICRISAT for major pests and diseases
athotspots

Five accessions of NRCG min;i core

» NRCGs 14710 (10.1
(12.8), 1030 (14.6) and 9225 (15.4); and six a

) 13603 (12.2), 13129

ccessions of ICRISAT mini-core, [CGg' 17625
(11.1), 11687 (12.2), 9911 ang 14105 (12.5),
(<20%) incidence,

12370 (1 3.9) and 4729 (17.8%) recorded low
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Genetic transformation
Transformation of groundnut (4. iypogaea L.c

dehydrogenase (mt!/D) gene construct
From the PCR-confirmed T, plant 469 T,
% , plants, plants were grown in PII gla
mong these 264 plants have so far been analyzed for the segregation of the trang's.g:,iehl;j oy s
fied to have the transgene (Figure l)sm‘g

PC
R and gene specific primers and 160 plants were identi
s 4 s s 7 4 v 30 1132 33 13 o o 17 18 19 20 23 41 23 23 I 2%

e R

y agarose gel clectrophoresis using gene-specific primers

Figure 1. Screening of. mtID T, transgenics b
Physiological analysis:

The T, generation of mtD transgenics was evaluated for their response to varying

levels of salinity (0, 100, 200, and 300 mM NaCl) using leaf disc assay. The leaf discs were

white light (30 mmol m?s")at 28+1°C. Dataare the mean

was also estimated. It

floated for 72 h under continuous

of three independent experiments. The total leaf chlorophyll content

was observed that the chlorophyll content of T, plants was lower than that of wild type
). The chlorophyll content may show improvement

(untransformed groundnut variety GG 20).
plants. it

in the T, generation homozygous
- Leaf] Disc ASAY

PR Sl

PO el

L 187
& 16
It AU S
¥ 14 1, S
E q2 ¥ -——-"— mmmmmmenen
I .H.w e ee—————
11 - Ao e
08 e o I ]

b=
k..g.

ikl ;mnm

e "-'—-'1-1-'7—7'1‘# T

5 § 7 8 &10 11 124313 1518 l? 181920 21222338 152612728
PlantNe.

from wild and transgenic plants

11 content in the leaf-discs

| =]
(-]

=2
|

l.'."l'! 2 34

Figure 2. Total chlorophy
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Of the PCR-positive pl
genomic DNA for the integr.
tested for the expression of g}

ants, nine were confirmed with southern hybridization of
ation of the transgene and the copy number. These plants were
1¢ transgene using RT-PCR and in § events were confirmed.

Transgenics (4. hypogaea L. oy, GG 20

) using annexin gene constructs
In 20 sets, 774 de-emb

ryonated cotylcdnn-cxplams were co-cultured and 652
explants were regenerated, 156] well developed shoots wereobtained, and eventually 1023
rooted and healthy plants were transferred to glass house. PCR analysis of these plants using
gene-specific primers is in progress and so far 8 PCR positive plants have been identified.

Transformation of groundnut (A. hypogaea L. cv. GG 20) using the plant defensin
Rs-AFP2 (Raphanus sativys Anti fun

gal protein 2) and Tfgd2 (Trigonella foenum
gracecum defensin 2) genes

Out of 794 explants were co-cultured with Agrobacterium in 20 batches, 672
explants regenerated and 1617 shoots were regenerated. Of these, 1135 shoots were
established in glasshouse after hardening. PCR analysis of these shoots by using gene-
specific primers revealed the presence of the transgene in [4 putative transgenics.

Development of mapping populations and

; assessment of molecular diversity
Genotyping of the parental lines and populations

282398%811:5253{;&28&5?8
T K B © & g 7 8§ 84l = @ g T 8
Ege'&azazuu@&c&&@ag@a
e —_————— [ e - | Sy s { # s s
T e
__—-—..__-—-,M“_ e — —
e
—
B e
i s S e e TS - = o R | brcas & |
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ons for development of mappin

ber of recombinant
for collar rot) W

d one for LLSa

Hybridisati
The num
tolerance of stem rot and one

(two for tolerance to stem rotan
in Table 1 and Table 2,

Table1l. Fls confirmed in crosses for dev

eloping mapping populat

20101 KT

T e

g populations
progenies obtained from four different Crosses (three for
hich were in generatio

nd rust) in F, genera

n F, and the three crosses
tion produced are given

ion (RILSs)

F,s confirmed

S.No. Crosses
For tolerance of stem rot:
1 GG 20xCS 19 44
2 GG 20 x CS 75 a9
3 GG20xCS 83 45
For tolerance of collar rot:
4 GG 20 x SGL 4233 48
Table 2. Number of RILs (F,s)in different crosses meant for developing mapping
populations
S.No. Crosses No. of RILS obtained
Tolerance of stem rot:
1 GG 20xCS 19 137
2 GG 20 x JSP39 129
Tolerance of rust, LLS: =
3 JL 24 x VG 9816 82
Cloning of oxalate oxidase gene from wild species of groundnut
PCR amplification of oxalate oxidase gene from 18 wild species of groundnut was
attempted using genc-speciﬁc primers designed from the sequence available for barley
(from the NCBI database). Efforts aimed at PCR optimization including designing
alternative primers failed to give the desired results. In contrast, the amplification obtained
A as template gave excellent amplification at approx. 700bp, as expected.
used for isolating the cds (coding

from the barley DN
Hence, RD2660 variety of Hord,

sequence) of oxalate
been cloned into pDrive cl
sequence has been submitted

oning vector an

oum vulgare Was
_ An amplification of 684 bp wa

d mobilised
to GenBank (Accession no-

s obtained. The cds has

into E. coli strain XL-1blue. The

HQ634345).
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Asscssmcntofgruundnutquality
i
luation of oil content in the kerne)g of groundnyt cultivar
alu:
- Oil content of kernel sa

AICRP-G
mples of 1026 groundnut genotypes (398 from

nters and 628 from DGR) wag analyzed, The

ce

ange of values for oj] content in the samples
r J c
ceived from varioug sources is given inTable |-
e
Table1. Oil content (%) ofgroundmlt Samples
il content (%)
Sampleg analyzeq Oi Y
Source (l:lumber) Maximum Minimum
AICRPG center A6
Tindivanum, Tamil Naqy, 64 52.3 e
Khargone, Mp 60 48.0 iEiT
Dharwad, Karnataka 101 54, 42-7
Anand, Gujarat 24 52.8 . -2
Jagtial, AP 34 J31.5 40.2
Akola, Maharaghr, 31 55.8 3.7
Kalyani, West Bengal 19 504 43,
Dharwad, Karnataks 65 533 40.2
DGR section
Soil Science 202 323 43 .6
Cytogeneticg 18 55.6 46.3
Soil Science 36 53.4 458
Germplasm Resourceg 44 539 46
Plant Physiology 268 549 419
Plant Breeding 60 523 46.5
Preliminary calibration of
Sroundnyt

r for Predictiop, of oil Content f
non-destyy et vema
Kerne] o) ntent of 3() groundny ECN0types vwag termineq Y standarq Oxhlet
Procedyre (Oil™), Tpe Nge of Qj)sox Was 435 tg 53 4% wit
Samp]eg ere Subjecteq 1o FT.NJ
Combinatj, ng
8enerate

with 5 Mmean of 48.99 These
) spectroscopy (800-1400 in S€vera]
$ of waye. ength ang Other factorg. The ap i
Were ugeq for dey lopi ibrat; o Ption N
Samples.Thest tist;

: DeCtra thyg
for ting o] Ccontent (O™ of kerne]
With the FT-NIR SPeCtrometey Was used for

ner
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processing the data. A highly significant correlation (r = 0.82) was observ

- 'S . = d 3
values of Oil*®* and Oil™®. The range of Oil™ was 43.8 to 52.5% with aem::;\?ft: T r
NR oolues were lower than Oil*** values. The maximum magnitudg /:}

: 0

-2.8 for the genotype BG 2 while the minimum was -

Generally, the Oil
difference between 0il*° and Oil"" was
0.1 and 0.1 for the genotypes RS 138 and GG 2, respectivel
: ’ y. The results demonstrat
FT-NIR spectroscopy has the potential of predicting oil content of groundnut sani;lzcsl :ga:l
Some more refinements in the equations may, however, be required
f samples (>50) for developing the

non-destructive manner.
to improve the predictability by using a large number o
calibration.
The calibration developed was used for estimation of 0
samples. The values were the range of 36% to 56%.
Influence of drought on methanol soluble and insoluble seed proteins of groundnut
cultivars
Being a prcdqminanﬂy rain-fed crop, the groundnut plants frequently suffer drought
nd intensity which affects both yield and the quality of the produce. A field
d with 25 Spanish and 20 Virginia cultivars under both well irrigated (T))
ndent (T,) conditions. The rain-dependent crop suffered drought
hase with a soil moisture content of 7-8% compared to 17-18% in
d at physiological maturity and dried to a

il content of 700 groundnut

of various spells a
trial was conducte
and exclusively rain-depe

during pod development p
d crop. The pods were harveste
nth of storage, kernels were analysed for methanol
d proteins (MSSP). Due to

the well irrigate

moisture content
luble see

creased whereas it decreased in most

of 7-8%. After one mo
type cultivars, the

insoluble seed proteins (MISP) and methanol soO
influence of drought, in Spanish group, the MISP in
cultivars of the Virginia types. Due to drought, in m
MSSP decreased but in all Virginia cultivars it increase
in MISP and MSSP petween Spanish and Virginia cu
ught tolerance.

their respective degrees ofdro

ost of the Spanish
d. The difference in pattern of change

[tivars coul

d be due to difference in

r well jrrigated and rain-fed crops

cumulation of MSSP (ug g) unde

Figure 1. Ac
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PROJECT 11: BIOTRANSFORMATION OF GROUNDNUT BY-
INTO USEFULPRODUCTS

(R.DEY,K.K. PALAND S.K. BISHI)

uation of thermo- tolerant and salinity tole
dnut cake .
subjected to slurry-fermentation by seven bacterial
protease production potential of these

d salt concentrations, and

rant proteolytic bacteria

Isolation and eval

Slurry fermentation of de-oiled groun

The de-oiled groundnut cake was subj¢

cultures at 50°C and in 5% NaCl for evaluz:ctlrlr}g htl:e st
i i em

cultures selected earlier for the]rmlf;lr-ﬁ\l/l[cfoolz,lsg me e e isolafo SP8-14, vohick

1 and alkaline, was identified to be the

heavy metals (Ni, Co, Hg, Cd: 0.5 o t
i.e. acidic, neutra S
produced all three types of proteases 1.€. 4 mp N ried aNEFAE | b

most efficient proteolytic isolate. The maximum act
fermentation at pH 8.6 (174 IU) (Table 1).
Slurry fgnnentzgtion wng(, also c;rried out at 50°C in 10% NaCl. Compared to 5%
NaCl, there was a lower production of proteases and the maximum activity was obtained
only after 96 h of fermentation. Maximum activity of 165.7 IU oproteasefg de-oiled
groundnut cake was obtained with Bacillus sp. isolate 8?8-14 at 50 C (Table 2). Slurry
fermentation of de-oiled groundnut cake was conducted with three isolates viz. P6, Fl_ and
F6 which could grow even at 60°C in 5% NaCl to study the protease production potential in
camparison with Bacillus subtilis taken as standard. While F1 prloducef:l only neutral (44.0
IU g de-oiled cake at pH 7.0) and alkaline proteases (107.11Ug" de-oiled cake at pH 9.0),
F6 produced all three types: acid, neutral and alkaline (Table 2).
otential of high-temperature tolerant strains of bacteria

Table 1. Protease production p A,
in slurry fermentation of de-oiled groundnut cake (at 50 C, in 5% NaCl, and

48h of fermentation)
Isolate Protease (IUg" de-oiled cake)
i pHI A ' e
4.6 7.5 8.6 9.6 1 10.07 CEE——
P1 ND 12.6 18.9 26.1° " 2037508
Fl 73.9 108.4 64.5 97.0 - 70.5
SP5-8 59 25.9 53.2 33.2 ND
-SP8-14 116.5 101.1 174.8 131.4 146.1
Bacillus subtilis ~ 61.4 ND  ND ND ND

Table 2. Protease production potential of high temperature tolerant strains of
bacteria in slurry fermentation of de-oiled groundnut cake (at 60°C, in

5% NaCl, and 48h of fermentation)
Protease (IUg" de-oiled groundnut cake))

Isolate
. . pH
4.0 5.0 6.0 7.0 8.0 9.0 10.0
P6 0.5 7.1 21.1 44.5 442  61.5 39.5
F1 9.2 ND 30.8 44.0 317 107.1 423
F6 gl 270 016.9 28.2 13.3 15.1 35.0
ND = ND 18.0 13.0 16.7 172
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associate since May, 2010

Effect of long-term Crop rotatiop Or cropping ste p . s

flavus and pre-llarv_estaﬂatoxin contaminati;gny M on soil population of Aspergilly
Soil population of Aspergillus flqyy, Was estimated by serial dilution technique

before sowing and also 1mmed1ately afte

i harvest of arlic, onion, and groundnut crops and
also from fallow land during kharif and Summer, : - P

Table 1. Soil population OMSPC’*'QJ'”"Sﬂavus in crop rotation experiment

Grtinidiiit Population of Aspergillus flayus (x10’ cfu g-' soil)
variety Rotation crop Summer kharif
(kharif) Before Sowing  After haryest Before sowing  After harvest

11 Garlic 6.22 6.22 6.2 9.2

Onion 6.33 6.78 7.9 11.1
Groundnut (J 11) 7.00 5.44 7.7 13.1
Fallow 5.89 5.33 68 . 111
GG2 Garlic 6.22 5.67 5.9 10.1
Onion 5.78 5.78 6.7 9.6
Groundnut (GG 2) 6.67 4.89 5.1 10.6
Fallow 122 5.00 7.0 12.9

ways higher in groundnut when grown in rotation
ion or garlic or fallow. Groundnut-groundnut crop
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flavus and aflatoxin contamination j
mination in gm““dnut 3

Table 2. Seed infection of Aspergillus
Aspergill,
Groundnut  Rotation pergillus flavus
variety crop - Zumme; - kharif
7 ec atoxin Seed
(kharify (summer) . rection (%)  (PPD) kel e - A?;;?:;in
J-1l Garlic - i 14.4 12
Onion : 3 13.4 4
Groundnut 30.0 8.0 10.0 21
Fallow - - 10.0 23
GG 2 Garlic - = 10.0 10
Onion - - 16.7 1
Groundnut 35.5 13.8 17.8 34
Fallow - - 11.1 38
handling of groundnut vis-a-vis A. flavus infection ang

Studies on post—harveét
t various stages of delivery chain

aflatoxin contamination 2
tudies on the modes of post-harvest handling of groundnuts in fiy
neral trend was revealed: ¢
seither directly from

On the basis of s
different processing industries, the following g€
. In-shell groundnuts (pods) are procure
Markets or directly from the farmers.
 Thepodsare stored temporarily in facto

. The stored pods are 'conditi
as such 20 to 24 hours before
facilitate easy decorticationan

. Aﬂerdecortication, groundnutkeme
colour sorter, OF poth, toproduce groun
of peanut butler.

The sorted kernels are subjected to heating at 160

blanching (removal of skin). The blanched kernels a

to remove O - colour kernels and then packaged of processe

peanut butter.

d by the processor

ry go-downs
oned' by sprinkling water over the heaps and then left
decortication. This step 18 followed in all factories to
d to minimize the splitting and breakage of kernels.
1 are sorted manually, by electronic camera
dnuts intended for export or manufacture
°C for 20 minutes to facilitate
re again subjected to sorting
d forpreparing

from each stage of processing and
. were determined

ds/kernels were collected

f 4. flavus and contamination of aflatoxI

ontent varied from 29% (roasted kernels) to 12% (conditioned pods).

ds before conditioning was 4% indicating that the moisture

to 12% during conditioning and subsequently decrease

ngtoaslowas 2% in the roasted kernels.

undnut samples was . the range of 10 t0 60%. The
to samples collected after conditioning. Thusit

0

Samples of groundnutp
0

moisture content, infection

the
(Table 3).

in each sample

The moisture €
The moisture content of po
content increased rapidly from 4

through various Stages of processi
The A. flavus infection on gro

seeds with the highest infection belonged

Scanned with CamScanner



\NNUAL REPORT
ANN 01011

DGR
L)

WP
ICAR

environment for growth and multip|;

; plication of

and its spread to other health of A. flavus on the ' :

contamination was higher in thg podds_ Analysis for aﬂatoxinp?r?dsizlrf a(;i yllnfccled .
 ecollseted priot o CDnditionFnog STChOHCf(;ted after conditioning (3; ;pb[)ls(t)r:;f; fcliatmfllln

: . * ca lOXI[ . . , : € (4] €
the discoloured kernels, which were discarded aft;: fon'lt:t?:gnz;:s% Iwas I:]Lute high (81 ppb) in
d anching.

Table3  Seedinfection .
contaminati a'n('l seed colonization of Aspergill ’ .
ton In industrial samples pergillus flavus and aflatoxin

Moisture  A. flavus Aflatoxin

S. No. Sample
content infection  (ppb)
| Bulk of pod o (%)
pods procured 4-5

2 Bulk of pods after storing 4-5 - .
3 Bulk of pods after conditioning 1112 ég .
4 Bulk of kernels after decortication 6-7 15 ;g
5 Bulk of kernels prior to sorting 5-6 40 13
6 Bulk of kernels after manual sorting ~ 4-5 20 3
7 Sorted out off coloured kernels 6-7 30 15
§  Kernels prior to vacuum packaging 4-5 20 7
9 Roasted kernels 2-3 15 2

2-3 10 1

0 Packaged kernels
1 2-3 25 81

1
1 Discarded roasted-kernels
ng of pods to facilitate easy
04 and this increased moisture
tion of groundnut

at the practice of conditioni

moisture content from 4 to 12
anced contamina

The study indicated th

decortication, increased the pod
content favoured growth of A. flavus and associated enh

by aflatoxin.
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NT OF [MPROVED GROUNDNUT
e GIES: SUSTAINABLE

ECT13: IMPA
. PROUCTI ONTECHN OLO
LIV ELIHOODANALYSIS

(G.D. SATISH KUMAR*, G- GOVINDARA

(* till 14th September,

cted in Kutch 2
jeties preva

2010)
1d Jamangar districts of Gujarat to collect
: : lent among the farmers and the sources of
t : ;
;3;%?;?}0523? I,l: viz., Mandvl, Abdasa-Nalia, and Nakhatrana, were
identified on the basis of the largest area under gn_)undput apd from each taluk one village
cluster comprising 2-3 villages was selected. Likew1se, m,JamnagaT, four taluks viz,
Jamnagar, Kalyanpur, Khambhaliya and Kalavad were identified and in each taluk, one
village cluster comprising 2-3 villages was selected. In both the ('ilStr’lCtS the farmers were
selected randomly. The survey showed that in Kutch oilseeds, bajra, Jowar, cotton, pulses,
date palm and brinjal are the major crops. Among the oilseeds, the important ones were
d and mustard. In Jamnagar, groundnut and bajra are the major
f farmers and using a pre-tested,

groundnut, castor, rapesee
cted through personal interviews o

crops.
The data was colle
semi-structured interview schedule.
nd Kutch, the average age of the farmers

Socio-economic status of the farmers
The results indicated that in both Jamnagar a
ears of experience with the groundnut crop. In both districts,

to secondary to higher secondary level. Average size of

in Kutch. The average size of

was 43 years with nearly 22-24y
most farmers had education up
family was of six members in Jamnagar whereas it was seven 1

in Jamnagar whereas it was 4.0 hainKutch.

the farm holding was 3.35hain
Farm mechanization

In Jamnagar, 10% farmers owned tractors, 24% had electric/oil engines for lifting
water from the wells, 2.7% possessed groundnut threshers, 46% had the equipment (sprayer
In Kutch district, 21% farmers owned tractors, 8% had
ed groundnut threshers. All the farmers in both the

etc.) required for plant protection.
harrows, multi-purpose iron tool bars, etc.)

e!ect.n'c/oﬂ engines, and 11% possess
districts possessed all small tools (ploughs, hoes,

required for various agricultural operations.
Groundnut varieties
An inventory of the groundnut varieties was pre ;

' of pared and the farmers' response on
Sldoptmn of these ;vanenes was collected. The results indicated that in Jamnagar, a lilt)lle more
! iijn ]E)ée :,fh'rd (32?) 9%) of the farmers grew GG 20, followed by the varieties Khedutbhai (18%)
Szmud 37A (11%) and a small fraction of farmers grew varieties like G 2, J 11, GG 10

ri, etc. In Kutch district, however, during rabi season, a vast majority of thé farmcrs,

83 rG 2, follo.\yed by the varieties Western 44 (14%) and J 11(2%) (Table 1).
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1. Varieties of groundnut grown by farmers
Table 1.

- *
Jamnagar (n=112) Kutch (n=119)
gr. Vasicly Number o Number %
0 -
1 GG 20 43 38.4 - )
9 TPG 41 2 1.8 : -
3 Israil 3 2.7 )
4 Samudri 6 54 = -
5 J124 - 5 = j
5 Khedutbhaj 20 17.9 - ;
TG 37A 12 10.7 -
; G-2 10 8.9 99 83.2
9 Western 44 - - 17 14_2
105 J44 9 8.0 3 2,
GG 10 7 6.3 - =
= 112 100 119 100

*rabi season

Sources of seed

In Jamnagar, about half (
fourth (23%) purchase_:d from the

. N(; Sotice J amnagar (n=112)

Number %
1 Self-produced and saved (own seed) 5§

Kutch (n=119) *
Number %

51.8 3 24
2 Farmers in the same village 4 3.6 - -
3 Farmers i another village 26 232 13 10.9
4 Oil mills 1 0.9 9 73
5 Market yard 1 0.9 - 0.0
6 State Seeq Corporation -4 3.67 5 4.2
7 Private seed dealersg 16 143 89 76.7
8 %ocal seed retailer jp the village 2 1.8 - -
; ota]
L o St 112 100 119 100
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nseed

for using ow
d their own seed duet
0 high cos
t whil,

nagar distr! ictuse
bil ty of quality seed at the time of sowing. In Kutch di
2 high price from the other sOuIrces. Istrict, tp,
ing own seed.
Jamnagar (n=58) Kutch(n=3)
Number % Number 9,
9 :15.5 0 )
sources 44 75.9 3 100
er sources 5 8.6 0 ;
_ 58 100 3 100
farmers for n saving their own seed
mnagar (n= 54) Kutch(n=116)
Number % Number %
en required 2 3.7 10 8.4
or large volume 3.7 - .
uring storagé 32 59.3 61 513
after harvest 18 33.3 45 38.8
54 100 116 100
amna nd h districts (s stated that they did not save
dsb ects during s storage- In Jamnagar, 33 9% farmers
ssed that dueto P smg eed for cas ash they sold their seed
29% farmers replaced seed whereas in Kutch 77% farmers
frequency in Kutch was mainly du€ to huge loss of kharif
o/, farmers replaced seed every th ird year and 40%
14% and 89 farmers replaceds eed every third and
nt frequency n Jamnagar and Kutch
Jamnagar (n#llZ) Kutch (n=119)
Number % Number %
32 28.6 92 71.3
27 24.1 17 14.3
45 40.2 10 8.4
8 7.1 0 0.0
112 100.0 119 100

s :
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) T¢ conducted. Three improved
: ™mar 2 were taken f
variety GG 20. The results indicateq that o

Or comparison with the popular
y N an average the improved varieties recorded a
yield of 1875 kgha cfompare.d 101594 kg ha' with GG20. Compared to GG 20, there was an
advantage of 17.7% in pod yield and 32.6%i
the GMR improved by 23.7% and NR by 21

1 haulm yield with the improved varieties and
4844 ha” inimproved practice Vis-a-vis farm

1%. The incremental Income realized was Rs,

ers' practice.
Table 3. The performance ang Profitabili

ty of improveq variety

Economic kharif
indicators Farmers' Improved Improvement

_ : Practice Practice* over FP (%)
Pod yield (kg ha™) 1594 1875 Yra
Haulm yield (kg ha™) 2356 3125 32.6
CoC (Rs. ha™) 17160 20278 193
GMR (Rs. ha') 39765 49250 237
NR (Rs. ha) 22606 27450 217
BCR 23

2.4
* TG 37 A and Girnar 2 improved varieties; SG 99 dig not perform well due to very high rainfall

Balanced use of fertilizers
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nced useé of fertilizers

Table 4. performanceé and proﬁtabilif}’ of bala
: kharif
Economic
. dicat : Farmers' Improved Improvement
indicator? Practice Practice over FP (%)
pod yield (K8 ha") 1325 1438 9.3
' Haulm yield (kg ha’) 1488 1671 13.3
CoC (Rs. ha”) ot 1 7 93 19089 8.4
GMR (Rs. ha") 38594 43460 15.9
NR (Rs. ha’) 21055 24371 36.7
[ncremental [ncome (Rs. ha”) - 3316 -
Training programmmes organized for farmers . 0
'Latest production technologics in groundnut', this one day training programmme on
was organized on 30.11.2010 for 22 farmers from Perambalur district of Tamil Nadu. The
onsored by ATMA.
DGR during April 2010 to
amn, Madh)"a

fficers visited
g states V1Z. Gujarat, Rajasth
were sponsored by the State

training was Sp

ts to DGR, Junagadh
s/students/0

Farmers Visi

A total of 19 groups of farmer
March 2011. Altogether 485 visitors from variou
Pradesh and Tamil Nadu visited this directorate- These Visits
Department of Agriculture and State Agn’cultural University concerned. The visitors were
taken round field-cxperiments, Iaboratories, useum, library etc. The
famlers/smdcntsfoﬂicers—scientist interactions meet were also organized for the benefit of

the visitors.
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WIPIEm
PROJECT 14: BREEDING f

OR LARGE SEgpy 3! :
GROUNDNUT ED AND CONFECTIONERY

(CHUNI LAL T RADHAKRISHNAN A L. RATHNAKUMAR
M.C. DAGLA, s pig, AND NARENT ,

RENDRA KUMAR¥*)
* since may 20]()

Hybridization

Inkharif2010, ten crogs
high yield. Advanced breedip
agronomic traits were used j
pollinated and 477 probable h

€S were attempted tq incorporate large seed size coupled with
g lines from ICRISAT ang released varieties with superior
n the hybridization Programme. A total of 3899 buds were
ybrid pods were harvested

withasuccess rate of 12% (Table 1).
Table1. Particulars of Crossing programme undert

akenin kharif201¢

Parents Purpose of crossing T)%Il{;fl::a?ls hgi- ‘[::s(::d
ICGV 97079 x TPG 41 High pod yield and j; gh HSM 275 51
ICGV 97079x GG 20 High pod yiclq, high shelling 375 84
outturn and high oj]
ICGV 97079 x GPBD 4 High pod yield and high protein 405 54
ICGV 97079 x S 230 High pod yield and high O/L ratio 490 74
TPG 41 x GG 20 High HSM, high shelling outturn 436 42
and high oil
TPG 41 x GPBD 4 High HSM and high protein 416 34
TPG 41 x Dh 3-30 High HSM and low protein 400 28
TPG 41 x MH 4 High HSM 386 31
GG 20x S 230 High shelling out turn and high 405 55
: ' O/L ratio
GG 20 x Dh 3-30 High shelling outturn and high oil 311 24
i Total 3899 477

Raising F s and identification of true hybrids

A~
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%

jon of true hybrids in kharif 2010

. Table2. Identificat _
e Purpose of Tl‘ue. hybrid Blnts
:":I'No.. : Name of crosses crossing Rl
1 ICGV 00440 x Gimmar 2 Large soed size & s

SRR ' ‘high yield
5 PBS29069x ICGV 00440 7
23 pBs 29077 x ICGV 97077 - do - 3
"7 PBS29077 x ICGV 00440 - do - :
s pBS 29078 x ICGV 9707 -do- 9
6  PBS 29078 x ICGV 00440 ~do- 4
“ PBS29079Ax ICGV 00440 -do- ’
g PBS29079BxICGV 9707 -do - |
97 TG 40 x ICGV 99101 -do - 5
10 TG 40xICGV 00440 -do - 1

ncement -
tion were sown and true Fz (segregating) were identifieq
ng to next generation. Eight crosses in

-wise for advanci ene
F, were sown and progenies harvested in bulk, after rejecting one inferior crogs-
F, were advanced without selection. Likewise, nine crosses

combination. Six crosses in :
were advanced from F; to F generation. In kharif 2010 the pod yields were poor and hence
nerations were advanced to the next respective

no selections were made and the F, and F; g€

Selection and generation adva
Ten crosses in F, genera

and then were bulk-harvested cross
were

generations as such. (Table 3).
Table 3. Crosses advanced and selections madein kharif2010

Sr. Ee Crosses

No. Generite Sown Rejected  Available

1 E, 10 0 10

2 10 8 1 7

3 F, 6 0 6

4 F 9 0 9

5 B, 4 0 4

6 E; 14 0 14

nce
ds for

Multiplication and maintena
Twenty-two advanced
different station trials and 49 lines (8 Spani

Station trials
Two yield evaluation trials were conducted. The p

poor during kharif 2010 season because of excessive and prolonged rainfall. Inboth the trials
. observations only on SCMR, SLA and flowering traits were recorded. As the pod yields were
~ extremely poor other observations were not recorded. The results are discussed trial-wise

breeding lines were multiplied to obtain sufficient see
sh, 41 Virginia) were maintained.

erformance of the crop was very
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i mpared to the best check varie
P CO

. ea ignificant differences dye ¢ geno
ot ..Hlihflg’uig to be the best check for po
Br wa

atic Plotsize was of WO rows of 5 1m
f10cm Within a row and row to
types were found for g th

row distance of 60 cm.
d yield ang

e traits. Variety GG 20
Owering traits, while it was TPG 41 for
f the test entries

could surpass the respective best check
t for days to 500 o flowering (Fy,), where two test entries
pleted flowering j

n significantly smailer number of days
1y. As the yieldg
repeat this trial as such in kharif2(

Were extremely Poor, it was decided to
11 (Table 4),
" Table4. Attributesofadvanced breed

ing lines under preliminary large-
evaluation trial ( kharif20 10)

d M 13 for SLA. None o
= SCI_\gtI; ?(r)lr any of the traits, excep
' -E’;Ss 19014 and PBS 29137) com

seeded yield
SFE SLA PY
.:_ Sr. No Genotype SCMR (cng-l) (kg ha“) FI F,
A Test b4
1 ' P%?Se{;g’l4 26 189 210 23 25%
2 PBS 29090 30 153 311 56 29
3 PBS 29105 28 143 287 25 29
4 PBS29106 28 160 255 97 .. A
5 PBS29137 27 163 316 23 26*
6 PBS 20133 26 130 38 26 g
7 PBS 29141 23 171 386 28 30
8  PBS29142 26 167 396 27 3_;%
- PBS 29143 26 173 399 27
= PBS 29146 57 164 34 9 3(1
PBS 29147 30 168 376 29 3
PBS 29151 24 139 357 28 3219
e PBS 29153 28 156 ‘;gg 7i76 29
" 14 PBS 29155 32 154 T e 2
157 PBS 29156 28 154 — . =
16 PBS29163 32 148
B oo 2% 29
1  TPG4l 33 %3581 56—;}, Ay
4 BAUI3 S w——
8 156 a1
Mean 2 210-610 2329 25
Range 23-33 130 -189 i

1
CD5% 4 28 138 E
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e ;-__.-.......'”';JI\N"IUI\TTJ R

\§ ) |
R

Re

gc—sceded yield evaluation trial 201 0. 1"0;‘}

Sixteen lines which had qua.liﬁcd from the preliminary large-s £
4£2009), were ovaluated in kharif 2010 along with four chggf edyiclg eval
Varicties ( Uaj,
TI)(- n

trial (kharif
GG 20, M 13 and Somnath). All the 20 genotypes were grown by
The plot sizc was five rows of 5 meach. The plant-to-plant SiSI}BD With 11,41'
anCe Waq I'QLI
m
).’

replications.
within a row and the TOWS were spaced 60 cm apart from each other. ANOV,
significant differences due to genotypes for all the traits studied. GG 20 Arevealeg hi
for flowering traits, an for WUE traits (SCMR and \Svf.igol}“" to b'LleI]
. - PG 4] g
€51

best check variety d
adjudged to be the best check variety. For pod yield M 13 has been adjud ,
among the check varieties. Comparedto the best check variety, the valu{es fged to be the t\; %
(Fs,) were smaller for three test entries (PBS 19020, PBS 19021 and PBSOFI%O% flower,
remaining traits none of the test entries could perform better than the respecti 022). For lh%
xtremely poor due to prolonged ;‘;}%best check
hin kharif2011 (Table 5). CXCessjy,

variety. The yields of this trial were also €
he trial will be repeated as suc
ding lines observed inlarge-seedeg

Advanced Iar

rainfall; hencet
Table 5. Attributes of promising advanced bree
yield evaluation trial p
SLA PY
Sr. No. Genotype SCMR  (cm’g") Gig hal) 11 P
Test entries

1 PBS 19018 26 159 248 24 5

2 PBS 19020 26 135 255 24 P

3 PBS 19021 e 26 138 323 24 7%

4 PBS 19022 27 142 280 24 26+

) PBS 19023 ' 28 132 415 24 27

6 PBS 19024 30 136 420 26 78

7 PBS 29087 28 142 309 26 31

8 PBS 29098 31 130 272 25 30

9 PBS 29112 31 131 520 26 30
j0 PBS29113 30 133 384 2% 29

1171 pBS 29114 5.2 31 7135 380 24 30

12 PBS29115 30 .- 136 342 26 29

13 PBS29144 Sk L q587 354 27 30

14  PBS29148 22 165 396 27 31
15  PBS29150 AT 164:s0 351 26 30
16  PBS29152 A TR 28 30

Chocks SRS ree i e
17  TPG4l = -39 1815 4 28 25 29
18507GG 20 29 T kvl g 28
oy TR E k20 TR e 31
50 7 BAUI3 25 sasTEE 290 27 31
e . Mean 28 T2 3630 22 29
B e 428 265
- g i 13 142

(D%
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 size and crop duration. Approximately,

5: UTILIZATION OF WILD ARACHIS GENE POOLS F
GROUNDNUTIMPROVEMENT o8

(S.K. BERA, P.C. NAUT

IYAL, A. L. SINGH
CHUNILAL, P. P, THIRU » RADHAKRISHNAN T,

MALAISAMY AND ABHAY KUMAR )
Hybridiza

ﬁan‘ied out at RRS, Virdhachalam, Tamj| Nadu. The following 12 back-crosses were
- attempted and more than 100 probable CToss-pods were harvested for each cross

GG 20//GG20/CS 19, CS19/GG20/cs 19,
- GG20/GG 20/0G52-1, 0G52- 1//GG 20/0G52-1 5
GG 20//GG 20/ICGV86590, ICGV86590//GG 20/1CGV86590,
CS 19//CS 19/0G 52-1, 0G52-1//CS 19/0G 52-1,
ICGV 86590//ICGV 86590/CS 19,

CS 19/ICGV 86590/CS 19,
and ICGV86590/fOGS2-UICGV86590)

. Backecrosses were made again under ficld conditions during rainy season (kharif) at
Junagadh. Out of 13 back crosses, 7 were with int

| er-specific hybrids aimed at introgression
_ oftolerance of biotic stresses while 6 were inter-varieta] crosses aimed at improving kernel

500 pollinations were attempted for each
combination. Probable cross-pods collected at harvest will now be used in further back-
crossing during kharif2011. Among the inter-

specific back crosses, largest number (220) of
probable cross pods were harvested from the combinations involving interspecific hybrids
of A. appresipilla while smallest probable cross pods were harvested from the combination
involving interspecific hybrids of A. kemp

finarcadoi. Among intervarietal back crosses, the
largest number of probable cross-pods was harvested from the combination involving
 hybridization between Chico and CS-148 while smallest number

of probable cross pods was
harvested from the combination involving hybridization between CS-| 48 and CS-28]1.

0G 52-1//0G 52-1/ICGV 86590

Identification of hybrids

The seeds from
interspecific and two bac

of true hybrids. Hybrid
~ the basis of runner
bunch growth hab

probable cross-pods harvested during kharif 2009 from nine
k crosses, were sown in the field during rabi 2010 for identification
plants were identified and tagged at 45-50 days after emergence on
growth habit which is a dominant character from wild male parent over
it of cultivated female parent. Six out of nine crosses, produced hybrid
plants. For three Cross combinations viz., 'J11/ A. helodes', 'I111/ A. rigonii* and
W/ 4. correnting attempts to produce hybrid pods did not succeed. In six crosses, the
number of hybrid plants were in the range of 2 to 7, and the largest number of hybrid plgnts
- Were identified from the cross 'J11/ A. pussilla'. The back cross 'J11//J11/4. pussilla’
- Produced 3 hybrid plants while 'GG 20//J11/4. pussilla' did not produce any hybrid plant.
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were maintained in the ficld duey
t. The mature o, ‘.lk”

ack crosses

The hybrid plants ol il}ICfsl;‘i-';':‘:;:zgl?cd plants were rouged ou
! . ; n . p
serennial growth h"h"r;l:;,,”,vbrid plants atregular intervals for further use.
¢ -

harvested from the pere

bunch inter-specific advanced breeding |;
Nesy

lnitiah-nriclnllrial '
h bunch genotYpes

evaluated in initial yield trial ina randop,;, ]
U

- Spanis .
Evaluation of Spa on, 40 Spanish

During summer s¢as
i C G 26) were
along with 2 checks ( TAG24and T ial yi
along plications. Each genotype was SoWn in a single row Of three-my.
row spacing of 60 cm. Recommendeg Cn:r
p

m and row-to-
d to raise the crop. Observations on specific leaf 4y,
ermination while biological yield, pod Yi(CIL(;
rcentage of sound mature kernels ey,

enotypes (NRCG-CSs 351,353,354, 354
her pod yield than the best check TAG 2"

block design with three e
with a plant-to-plant spacing of | Oc
management practices were followe
and SCMR were recorded 65 days after g
shelling out-turm, hundred-kernel mass ar}d pe
recorded after harvest. Out of 40, although elght- g
362, 405, 406 and 408) produced numerically hig ;
the differences were not significant. These eight genotypes also showed higher values fo,
shelling out-turn (65 to 71%) and SCMR (34 to 42) and lower values for SLA. These
tial for pod yield as well as drought tolerance.
luation trial for Spanish bunch genotypes

genotypes may have good potential 10r po
During rainy season, the initial yield eva
four checks (TG 26, GG 7, TG 37Aand TAG 23),

was repeated with 37 genotypes along with i
by following standard crop management practices. Observations were
ive rainfall in the season

The crop was raised
recorded on pod yield and related traits at harvest. Due to €XCessl
fwater in the fields and consequently the pod yield levels were too low

there was stagnation o
hence the data was not statistically processed.

Evaluation of Virginia genotypes
ation trial for Spanish genotypes was conducted in RBD with 3

Advanced yield evalu
replications during rainy season. Forty-three genotypes along with two checks (Somnath and
GG 20) were included in the trial. Each genotype was sown in a single row of three-meter
with a plant-to-plant spacing of 10 cm and row-to-row spacing of 60 cm. The crop was raised
by follo?iring standard crop management practices. This trial was also spoilt by the excessi.
rainfall in the season resulting in stagnation of water in the fields and consequent low leve!

of pod yield.

Advanced varietal trial

Evaluation of Spanish bunch genotypes
Advanced yield trial was conducted comprising 12 interspecific Spanish advance:

l'f:i fieg:,::gi nlllnét‘;] 32:11] ]?zcge}gll(s (TAG _24 anq TG 26) during summer season. Experiment wé
B s metZr B c;]ck Design with three replications. Each genotype was sown !
e e T e c(l:edWlth a plant-to-plant spacing of 10 cm and row-to-row spacing
et | crop management practices were adopted to raise the crop
pecificleafareaand SCMR were recordedin 65 days after germination
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i ' ield, shelljng

e biological yield, pod yield, N out-turn, hundred.ke
Whllz nlmturccl kernel were recorded gy harvest, Th(:un s
- souﬂsigniﬁcamly higher than that of the b
- E‘ﬁECGCSS-%O. 361,368,369, 389 ang

26.The shelling out-turn (65 to 69%)

. s

1-Kernel mass ang percentage of
pod yield of genotype NRCGCS-40)
those of six othe

_ only humerically higher than
and SCMR (34.7 10 44) of these SIX genot
i * hile the SLA was low (115-227), Moreover, the v C

alues for HKM
401 were higher than those of TG 26, Performance of these i
During the rainy season, the

that of TG-
ypes was high
and SCMR of NRCGCS-

advanced vyield gEnotypes needs to be confirmed.
> . 3 C }’I{‘! CValuatiUn '( N i
enotypes was repeated in RBD with 3 trial of Spanish bunch

s replications, Twelve test t g i
. checks (TG 26,GG7, ThG 37}‘:\ anld S 23) were evaluated. Eachgcno e il
ws of three meger each wit ap ant—to-plantspacing of 10 cm an S
S :;?n Crop was raised by following standarq CTOp management practices. o R[:‘lglngof()()
recorded on pod }’IC]Fl and the related traits at harvest. The pe
~ yarieties and test entries was poor due to prolonged stagnation of water in the experimental
 Feldbecause ofexcessive and continuous rainfa]] during the season. Among the four checks,
GG 17 recorded highest pod yield per plot (374 g), shelling outturn (55%), sound mature
- kernel (21%) and hundred kernel mass (30 g). The values of
percentage of sound mature kernel (

pod yield per plot (475 g) and

46%) of genotype NRCGC S-401 were significantly

higher than those of the best check GG 7 while the values of SPAD reading and shelling out
turn were at par. In summer season too, the pod yield of genotype NRCGCS-401 was higher
than that of the best check (GG 7). The i

: -360 and NRCGCS-391 were
only numerically higher than that of GG 7.

~ Evaluation of Virginia genotypes

ard crop mana
were recorded on pod yield and the related traits at h

gement practices. Observations
 superiorinrespect of pod yield per plot (493 g),

arvest. Of the two checks, GG 20 was
shelling out turn (59%), percentage of sound
o (45.7 g) and none of the test genotypes could
N outperform GG 20 in terms of pod yield. Among the three test genotypes, NRCGCS-385

~ Was the best with a pod yield of 552.8g per plot, 22% sound mature kernel, 45.0 g hundred
 kernelmass and 37.2 SPAD readingi.e. aper

formance nearly at par with GG 20.
Genotypes identified for inclusion in AICRP-G trials

~ Twolarge-seeded Spanish groundnut genotypes (N RCGCS-268 fflnd NRCGCS-ZS 1)
 developed at DGR and identified carlier for inclusion in AICRP-G trials in rabi-season were
- “valvated during r45i-2009 and rabi-2010 seasons at five AICRP-G centres. Although the
| odyield of both these genotypes was not significantly higher than thatofnational check
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HIpH

ICAR

(TPG 41) yet on the basis of numerically higher pod yield/ha (3650 kg), kernel yicldy,,
ernel weight (76 g) than the national Chc(:knl

(2569 kg) and significantly higher hundred k
NRCGCS-268 has been promoted to AVT. .
Freshly developed breeding lines at DGR, two Spanish bunch (NRCGCS-264 4
Virgina bunch (NRCGCS-424 and NRCGCS-425) have bee,
corded 15 to 34% yicl

NRCGCS-369) and two
recommended for AICRP-G testing. The Virginia bunch genotypesre
advantage over the best check and also showed resistance to rust and late leaf spot.

Novel germplasm developed and registered
Although the breeding lines developed through interspecific hybridization possesg
high level of tolerance/resistance to abiotic and biotic stresses, they can not be promoteqd
directly as cultivars because of tight-linkage between desirable and undesirable agronomical
traits. Thus these interspecific breeding lines are used as pre-breeding material in the crop
improvement programme. Eight interspecific breeding lines (NRCGCS-21, NRCGCS-77,
NRCGCS-83, NRCGCS-85, NRCGCS-86, NRCGCS-124, NRCGCS-180, NRCGCS-22)
developed at DGR were characterized over locations and years and were found to possess
multiple disease resistance (late leaf spot, rust, stem rot, PBND and Alternaria blight). These
ding lines were submitted to the NBPGR for
d eight multiple disease

interspecific multiple disease resistant bree
registration. The Plant Germplasm Registration Committee approve 1
hese multiple disease resistant genotypes

resistant groundnut germplasm for registration. T
would help in broadening the genetic base of cultivated groundnut.

ecific derivatives at Raichur, Karnataka
es have been developed at DGR using

fic genotypes possess resistance toone
ailable (437 lines) with DGR were
f genotypes resistant to LLS, rust,
n one row of five-meter each.

four lines of interspecific
ce of

Screening of intersp
Over the years, several interspecific genotyp

various wild Arachis species. Most of these interspeci
or more biotic Stresses. Interspecific genotypes av
evaluated at RRS, Raichur (a hot spot) for identification 0

PBND and stem rot. Each interspecific genotype was SOWI i

Single row of susceptible check (KRG 1) was sown in every
genotypes for increasing disease pressurc. The genotypes were scored for occurren

PBND 60 days after germination as well as at harvest and the incidence was expressed as per
cent. Scoring for LLS and rust was done at harvest on standard 1-9 scale. The scoring for
stem rot was done at harvest and was expressed as per cent. For stem rot and PBND, 77 and
111 genotypes, respectively scored less than 5% incidence. For LLS and rust, in 26 and 25
genotypes, respectively the disease score was below 3. Besides, as many as 55 genotypes
showed multiple diseases resistance (stem rot, PBND, rust and LLS). The resistance in these
genotypes needs further confirmation in the ensuing rabi season.

Molecular diversity analysis of 4. glabrata accessions
ed into section rhizomatosae under tertiary

Wild species of Arachis glabrata s group
s through rhizome and not Cross

gene pool of genus Arachis. A. glabrata propagate
nut. Most of A. glabrata accessions have been
otic and abiotic stresses.

compatible with cultivated ground
reported t0 pOSSESS high degree of resistance to various bi
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these accessio
| gomehow, ns have so far poy been used effect :
;mprovement programme because ofcrossincompatibility cetively in the groundnyt

polymorphic, with an average of 17.8 P01y1242 fragments. Out of ;42 bands. 178
D7, D9, OPTS, OPIS and OPI6 produced more than 70
10 RAPD primers varied from 0.966 (D5)100.969 (D6, D
0.968. The marker index (MI) value for 10 RAPD prim

(D6), with a mean of 70.96. Amplification of genomic DNA of 34 4. glabrata accessions
using 15 S.SR I.Jrlmer pairs yielded 148 fragments. Out of which 148 bands 133 were
polymorphic, with an average of 8.86 polymorphic fragments per primer. All the SSRs used
in the study produced more than 70% polymorphism except PM15 and PM402 primers
which produced 62.5% and 53.8% polymorphism, respectively. The polymorphic
information content (PIC) value for 15 primers varied from 0.933 (TC1A02) to 0.968
(PM32), with a mean of 0.958. The marker index (MI) value for 15 SSRs varied from 52
(PM402) to 96.7 (PM188), with a mean value of 87.23. The SSRs used in this study were
highly polymorphic and efficient in revealing the extent of genetic diversity present in the
populations studied. High levels of genetic diversity in A. glabrata accessions indicated that
these populations are not experiencing genetic drift.

The dendrogram constructed on the basis of band pattern generated by using RAPD
and SSR primers were close representation of the values of similarity matrix. Se.ven
polymorphic RAPD primers discriminated 30 A. glabrata genotypes and divided them into
two major clusters where first major cluster contained 13 4. glabrata accessions (code N(_}s.
R, AF, Y, AE, AD, AA,AB,AC, X, Z, T, V and U; denoted as cluster-1) and second major
cluster contained 17 A. glabrata accessions (code No. A, G, H,F,B,C,D,E, L, N, -K,.M,'O,
Q,1,J and P; denoted as cluster-IT) (Fig.-1). These two major clusters shared 50% snmlarrfy.
In cluster-I, the minimum similarity (68%) was observed between accessions U and R, while
the maximum (83%) was observed between accessions Y and AE. Likewiset in cluster—?l, the
minimum similarity (60%) was observed between accessions Pand A while the maximum
(82%) was observed between accessions A and G. Among 30 A. glabrata ::}ccessmns1
subjected to diversity analysis using RAPD, the accessions U z?nd P were most dwerse(:1 rz:gt
can be used for tapping the maximum genetic diversity for m}provemel}t Zf EI;ZE] int(;
Thirteen polymorphic SSRs discriminated 30 4. glabrata accessions and divi Rc =
two major clusters in which the first cluster contained 13 accessions (codeNos. R, 1, U, 5, ¥,

3

polymorphism. The PIC value for
9, 0PIS, and OP17), with a mean of
ers varied from 44 (OPT7) to 93.3
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sis showing the relationship and diversity among 30
ed by data using SSR markers.

Molecular cha racterization of J11, A. diogoi and their F, hybrids
Asetof31 SSR primers was screened using cultivar J11, wild species, Arachis diogoi
and their hybrids to identify markers for usc in screening of F, populations. As many as
SSRs produced polymorphism among the parents and their F, hybrids. Out of 21
polymorphic primers only two gSRs (PM32 and PM188) produced co-dominant alleles in
fLLS and rust

the hybrids which could be useful in marker assisted selection for tolerance 0

inJ 11x A. diogot.

Identification of useful
Cl induced stress)

(tolerant to Na

Transcriptional analysis t'h
to NaCl induced salinity stress in
bands (transcrip '
14 days. These differentially *
The differentially express

stress' (GTRS). Upon
following impoO nt sa
were found.

Figure 2. UPGMA cluster analy

accessions of A. glabrata as reveal

ponsive transcripts from A. glabrata accession

salinity stress res
g DDRT-PCR Was continued t0 understand tolerance
jon N -11832. Some of the
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Table 1. Particulars of 20 diffe

- IU.H '“..1'

rentially displayed bands eluted for seqy
l"“(’i"
li

~ Primer uml ;scc;:slon ::lf:::;('c Appros. \
i e ‘ L ) size A%y
OPT 13 NRCG 11832 1S (induced) 800t Code
OPT 18 NRCG 11832 1S (induced) T TR 6
OPT 18 NRCG 11832 1S (induced) L
OPT 20 NRCG 11832 1C(suppressed) o N
OPT-7 NRCG 11832 1S(induced) 50%,[: UTRS.9
- OPT7 NRCG 11832 1S(induced)  300bp Al
OPT-6 NRCG 11832 | C(suppressed) 500bp EﬂRS'“
OPT-6 NRCG 11832 1C(suppressed) 700bp (I-TTRS'“
D-8 NRCG 11832 2C(suppresscd) 200bp (;Tgs.'”
D-8 NRCG 11832 2C(suppressed) 300bp GTR;‘L}
OPT-18 NRCG 11832 2C(suppressed) 700bp (}'I”RK;‘IJ
OPT-19 NRCG 11§32 28(induced b GTRST
OPT-19 NRCG 11832 2S(induced) 300p  GTRSI§
OPT-8 NRCG 11832 2S(induced) 400bp GTRS-19
OPT-8 NRCG 11832 2S(induced) 500bp GTRS20
OPT-7 NRCG 11832 2C(SUppressed) 400bp GTRS-21
OPT-7 NRCG 11832 2C(suppressed) 500bp GTRS-22
OPT-10 NRCG 11832 2C(supprcsscd) 500bp GTRS-23
OPT-12 NRCG 11832 2S(induced) 500bp GTRS-24
OPT-11 NRCG 11832 2C(suppressed) 400bp GTRS-25
GTRS-10:
1ZCD_A Chain A, Crystal Structure of the NatH* ANTIPORT!
Na+H+ANTIPORTERNHAA.

NHAA>pdb|lZCD|B ChainB,
100% similarity with D
(NHXI) mRNA, completeC lays important role during salt Stress condition.
100% similarity with DQ2 cum Na/H antiporter £
complete cds.
with Q9SY59.1 RecName:Fu]l:NF—Xl—typ A
ediates E2-dependent ubiquitination (by similartt
s high salinity and promotcs H,0, product!
acid (SA)-depend’

p
protein NFXL1;Short=
via a salicylic

[t confers resistance to 0smo
Negative regulator of some de

signaling pathway.

tic stress such @
fense-related genes

1 Oryza sativa (indica cultivar-groUt
A partial cds. ItH

Up to 50% similarity is fo i
clone OSS-385-480—H11 alpha-glucan phosphorylase, h isozyme ’
omparative transcriptome map of early and Jate salinity stress response:

giveninac
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80% similarity is sho\\fn with NM _122333.4 Arabidopsi ,
ERLY SENSITIVE 3); calcium ionbind?ng/calci'uh;_dﬂ hidopsis rhuhfmu SOS3 (SALT
atasc (SOS3) MRNA, complete cds. ependent protein serine/threonine
Up to 60% similarity is found with G
3 R40) O\ . . -
ityresse Shine el libmrsjzsscl | ICCV2_CAAF_Z71TFICCV2
502, CAAF_Z71TF 5" mRNA sequence. Y Cioar atichiioy. <A  cione
Upto 55% similarity is found with GR4 ini
t cDNA library Cicer arientium g I?CVZ B i ctrensed ahigkped
roo cDNA clone ICCV2 CAAF W06 ;
> gilerice: . ! TF 5§, mRNA
Up to 52% similarity is found with GR4
o | : 04643.1 ICCV2 CAAF_R34TFICC
Salmlty—Stresscd Cthl‘fPCa root cDNA library Cicer U!'f(:”:f!:m _Rl:;iillmﬁ i
S CV2 CAAF_RS4TF 5', mRNA sequence U Cone
70
ChiCkpegpr ;gtsg SNileilgﬁgzéiggp:gg(;AAF_[I)\JriGTplccvz Salinity Salinity-stressed
‘ientium cDNA ;5
O seice. clone ICCV2_CAAF_N36TF 5,
. U_p to 65_5% ‘GR393446.1 CAABS7ITFICC1882 field drought stressed root cDNA
library Cicer arientium cDNA clone CAABS7ITF 5',mRNA sequence.
Up to 91% similarity }N’i.th NC_003070.9 Arabidopsis thaliana chromosome I,
complete sequence 426 bp at 5 side: WRKY10 (WRKY DNA-BINDING PROTEIN 10);
transcription factor. This proteinis tolerant to abiotic stress condition.

oV
phOSP]

GTRS-13:
Up to 90% similarity with NM_119745.3 Arabidopsis thaliana ATPLDDELTA;

phospholipase D (AT?LDDELTA) mRNA, complete cds. It is involved in response to water
deprivation, phosphatidic acid metabolic process, hyperosmotic salinity response, response

to cold, programmed cell death.

GTRS-14:
Up to 64% similarity with Q9FFK8.2 RecName: Full=NF-X1-type zinc finger

protein NFXL2; Short=AtNFXL2. It mediates E2 —dependent ubiquitination (By

similarity), confers sensitivity to osmotic stress such as high salinity.
Up to 56% similarity with P —Betaine aldehyde dehydrogenase,

17202.1 RecName: Full
chloroplastic; Short=BADH.
Up to 89% similarity with GU252706.1 Ageratina adenophora high-affinity

potassium transporter 1 (HAK1)mRNA, complete cds.

GTRS-18:
Up to 80% similarity with NM_104167.5 Arabidopsis thaliana ANACO019
ption factor (ANACO19) mRNA,

(Arabidopsis NAC domain containing protein 19): transcri

complete cds.
Up to 93% similarity with NM_201896.2 Arabidopsis thaliana SLTI (Sodium-and

lithium-tolerant 1) (SLT1) mRNA, complete cds.
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GTRST y gav6 similerd wi P iy Full=Betaine aldchyg

pafoi O Short=BADI ags:PrECie
dehydrogenas® (j/lﬂqf;ﬁzsigc;’ith M}Olg%'z Arabidopsis thaliana SLT1 (sodium- 4
to 70 o(SéLTl) RN ,completecds. 512TF

. ilarity With GRA03408.11CC 2_CAAF_ ICCV2 Salinity.
siml ry Cicer grientinum cDNA clone [CCV2_CAAF DI2Tp

A Chain A, Crystal structure Of The NatH+
Crystal Structure Of The Na+H+

GTRS 20: e
Up to 713% similarity W B
ANTIPOlplTER AA >pdb|1ZCDIB Chain B
ANTlpgRTtE Rgil"{ﬁ: similarity wi #119212.4 4rabidop§is thaliana hydrophobic
protein ]futa(:ive / low temperature and salt responsive protein, putative (AT4G30660)
mRNA: com letecds. - .
Up t: 89% similarity with GR405344,1 ICCVZHCAAF__ZﬁﬂTF ICCV?2 Salinity-
stressed chickpea root cDNA library Cicer arietinum cDNA clone 1ccv2_CAAF_Z60TF
5, mRNA sequence: ) |
Up to 58% similarity 18 found with ASCVF3.1 RecName: Full=Dehydrin DHNI;
Short-”-AmDHNl. | . | |
Up to 70% similarity with NM#201896.2 Arabidopsis thaliana SLT1 (sodium- and
Jithium-tolerant 1) (SLTI)Arabidopsz’s thaliana SLT1 mRNA, €0 plete cds.

1ccv2_CAAF D12TF ICCV2 Salinity-

GTRS 22:
with GR403408.1 -
lone ICCVZ__CAAF_D 12TF

Up to 70% similarity

stressed chickpea root cDNA library Cicer arietinum cDNAC

5' mRNA sequence
Up to 100%

stressed subtraction lib
GTRS sequences

salinity Stress could be use
groundnut.

0040.1 S7SLT_C62 Lolium temulentum $al'

DNA, mRNA sequence.
functional gene related 1

vement of salinity stress 11

similarity with EB71
rary Lolium temulentum ¢
coding full length Cds, proteins oOr
ful further for cloning and use inimpro

Nucleotide sequence submitted to the GenBank:

i) bankit1384528HQ191219: Bera S K, N P Ve
Genomic DNA sequence obtained from RAPD analysis of a drou

hypogaea cultivar, TMVNLM-2.

i) bankit1384538HQ191220: Bera S K N P Ved a '
_ i _ ; , nd Abhay Kumar (2010,
Genomic DNA sequence obtained from RAPD analysis of a drought resistant Arachi!

glabrara accession (ICG 8902).

d and Abhay Kumar (2010
ght resistant Arachis
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16 ECONOMICANALYSIS OF PRODUCTION, PROCESSING AND

UTILIZATION OF GROUNDNUT IN MAJOR GROUN
GROWING STATES OF INDIA UNDNUT

(G.GOVINDARAIJ)

the status of groundnut crop in major groundnut growing states of India
Thereis @ concern among the resqarchers and the policy makers on the declining area
. oundnut crop in Indla._To ascertain the status of groundnut crop exponential function
under grd The data for the period 1991-92 to 2008-09 was collected from authentic sources
was used 'for analyzing the growth rates in India and in the major groundnut growing states.
duse are presented in Table 1. The results revealed that there is perceptible deceleration
eresllltcsj roundnut in almost all the major groundnut growing states though the rate of
jparea Ul o garied from state to state. The highest per annum rate of deceleration was
decelerathﬂ%’ mil Nadu (5.4%) which was followed by Maharashtra (3.4%), Karnataka
observed 10 Aa dhra Pradesh (2.7%). In all the major groundnut growing states except
(2.9%) and An al erowth rates of area were negative and higher than the national average of
Gujarat, Howw e gason attributed to decline in area was the change in the pattern of rainfall

(2.3%)- Efttlg r:iiaig (;;f;dnut area in Rajasthan was, however, positive. The decline in area in
The 8o

tates.
. very small compared toothersta . |
Gujarat'l\i\’haS, I}%\gszggity growth was positive in Tamil Nadu and Gujarat whereas 1t was
ep

i 11, the
: taka and Maharashtra. To ascertain the absolutp fall, _
ve in Andhra PradeleI;:e ﬁg;‘;a( 1991-95 and 2004-08) were compared. In India, during

ich declined to 63
oundnut crop was 81 lakh hectares which de
0 19%10—.3%; h’?l?;e;bl;g(lil‘ftreg;ecline in groundnut area was 17 lakh ha during 19-year

' .o Andhra Pradesh (5.98 lakh ha)
: or states, the largest decline was 1n "
period Among t%lleNr:s_LO(rs 14 lakh ha), Karnataka (3.48 lakh ha), Maharla‘gr;ll (%129291121_151;) ?()J
foIloWe.d b{ ’(fg 12(1} lakh ha). In Rajasthan, the area increased from 2.48 lakh ha
and Gujarat (U -

3.0211ai(h }fr(ezf gﬁ;iolgz;)ductivity growth across major groundnut growing states
Table 1.

(1991-92to 2008-09)

weie To st

pegati | :
aregas in two quinquennia

Growth rates (%) g lute change
States Area  Productivity 199315%5 201{;4528 Altssosvl;sizs.’i)
ok % . -

1. Andhra Pradesh -2.7°%/ _;(ji** Tas o0 348 (313(83
2. Kamataka *2-3*** L e 091 578 -514( i
3 TamilNadu SO o o3 1898 2-02-‘2‘0(355-0)
4. Gujarat 3-4'*** -0.5% 6.34 2 _5.4 (+21.7)
i25: Ma.harashtra : oS a4re 2.48 3.02 0. 01 (221)
7 AllTndia s os  slos 631 17.94 (22.

; naia s

ar
parentheses represents per cent tobaseye

Note: *** 1%,** 5%and * 10% level of significance; datain
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P Juring diff®™® ©
' oundnt ared iod 1991-
To ass€s’ ¢ declin® in £ ere collected for the pei] e e yharif 56ason, e
mmer $62° i on confir™
I r{'fan rabi su ; nentlal functl tat though the rate of
" lculated using © , undnut growmg B
growthr RaR qve in all the major gro best Pe qnnum & h rate of -5.9% was
a €
Owth was ::;elf da rOSS the States. The hlfhtra (_3'3% per ann < Kﬂ.mata.ka ("28"%})
d celerac:m Tamil adu followed by a.hara undnut growlﬂg states except R'cljasthan and
bSﬁI"‘v’il h;;lpra 7 2.4%). In all the ajor gfﬂ e o than the national average annual
;u(i';:t the annu owth rates were egattwe < during khari geason the highest decline
rOJWth rate of 2.3 (Table 2 insbso 2 fi 'ramil Nadu (4.4 1akh ha), Karnataka (2.8
was i Andhrﬂ a esh (4.5 ha) fOll(éW?a 60 lakh ha) In India, during the period
jakh ha), Mahar (] 9 lakh ha) andt wl;]S ha Whlch dBClined to 54 1akh ha during
1991-95, the khaf;f gioun nzharif 4 in Indi2 was 15 Jakh ba during the above
2004-08. Th psoluté ecline 1
period: ’ th has beerl negatives the productivity-growth has
Though th; - iﬁdm Egce'la%;t and il Nad In Rajasthan, annual growth in
b sitive i ajastharl, i .
Pfsz!]ugt(i)wty was 4.4% which wa$ the highest among the M3 or groundnut growing states.
Table 2. Areag owthin different seasons i major groundnut growing states
(1991-92t0 2008-09) Ve
Area growth rates (%) Area (lakh ha)
| bil
_S"‘“"S  kharif sf,ﬁn’.er 1991-95 2004-08 Absolute change
| Andhra Pradesh O ggek K (10.1) K (146) K (-4.5)
o ' R (4.1) R (2.6) R (-1.5)
7 Karnataka 00 S J.oune K (10.2) K (7.4) K (-2.8)
| : _ R (2.3) R (1.6) R (-0.7)
. Tamll Nadu _5.9%** 4.0%** K@®0 K (3.6) K (-4.4)
. Guiite: 0/INSEe 09 NS k(84 K(A7I) K (-0.6)
i : : e “R(1.1) R (1.1) Small chang€
5. Mah . | bl :
di a atgshtra 3._3.***. _3_2*** - K (5.1) K (3.2) K (-1.9)
6. AllIndia ) QF** B : (-0.
s 202 29+ K(6858) K (53.7)  K(1489)
R(1242) REO3) R (-3.12)

Note: ¥** 1% level

of significance; K= kharif, an.d R=

{ seasons

rabi-summer
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es for area under rabi
25 : i [ summer were n PN, :
o e g;?r(:eir?;l n{”j;];lhg;? wing states (Table 2) Thzg:;?? in India as a whole and

o ¥ x
adesh (-3.8%) and

e Maharashtra (-3.2% forb
‘_ ',K?’mataka rboth). On the basis of qui :
X! 1991—95 and 2004-08, the largest absolute fall in area l?lurl;lljl:l le:nal B
mer season was in

~per©

e h(1.7lakh ha) followed ,

 andbr@ prades wed by Tamil N

o arashira (0.3 lakh ha). adu (0.8 lakh ha), Karnataka (0.7 lakh ha)
: On the basis of area under groundnut crop

dentified. For this purpose, the mean

The grthh rat

the important districts in all the major
+ (0.5 SD methodology was followed.

g were also 1
undnut growing states are

gtat
| A'ccor‘dlﬂgl}h the names of the districts identified in the major gro
given Table
Table 3- [mportant groundnut growing districts in major states
& State Districts
{ Andhra pradesh ~ Anantapul, Chittoor, Cuddapah and Kurnool
B2 Gujarat Amreli, Bhavnagar, Jamnagar, Junagadh and Rajkot
3. Karnataka Tumkur, Chitradurga, Belgaum, Bellary, Gadag
' Gulbarga and Kolar ’
4. Maharashtra Kolhapur, Satara, Dhule, Nasik, Sangli and Pune
5. Tamil Nadu Dharmapuri, Erode, Namakkal, Salem, Thiruvannamalai,
Vellore, and Villupuram
6 Rajasthan Chittorgarh, Bikaner, Dausa, Jaipur, Jodhpur, Sikar and Tonk
the important groundnut growing districts, the
from 1999-00

wth of arca in
al function. The data

s were worked out bY using exponenti

t02008-09 were considered for this purpose:
ng districts identified 1n Andhr
. ym per annum

The [mportant groundnut growl

Anantapur, Chittoor, Cuddapah an u 00_1. Among these t o
negative growth in area was 0 served 1n C}hxtoor district (-4 py Cuddapd
(-1.7%). In Anantapur aD Kurnool dintncts, the growth rates ?
reflecting an increase n groundnut area SINCC ;
districts and the economic rations i er crops from

needs tobe investi gated. -
Lot ., Amrell,

In Gujarat, five 1z, /
were identiﬁed and 1N all these districts the r}ghama i
annum deceleration = §; rved 11 g

Rajkot (-0- 1%).

annual growth rate
a Pradesh were
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4 ;u.!; wv}\

W

in important groundnut growing diag,;
L2 T

Tabled. Area and Productiy ity growih
emajor status { . D0 1o JOOR-09)
SNo  States ~ Important Growth (%)
e districts. Area Productiyi
1 Andhra Pradesh Anantaput 1.5 ‘:'f"i
s GO 25 17
Cuddapah 1.7 :
AR Kumool 1.0 ;’1
2 Gujaral _ - Amreli -1.0 "
| i coeio Bhavnagar B 23
Jamnagar 0.1 79.1
Junagadh -1.1 140
Rajkot -0.1 57§
3. Karnataka Belgaum -4.3* 47
Bellary -0.6 71
~ Chitradurga -2.4 a9
Gadag -4.0 54
Gulbarga ' -9.4%** R, 57
Kolar -18.0*** .02
Tumkur -2.1 4.5
4, Maharashtra Kolhapur -1.8** 1.9
Gadia e Pune 354" ~3. 5%
Satara -2.4** -0.9
Dhule =34 4.8
Nasik -2.3 3.4
Sangli -4.3 -3.0
5. Tamil Nadu Dharmapuri -23.0%** 2.8
Erode -5.0 -1.9
Namakkal = Jees -4.3
Salem -]2.4%%* -4.5
Thiruvannamalai 4.2 -0.3
| Vellore -0.0 2.9
ot VORI, il 46%**
6. Rajasthan ““Chitforgarll . o e B2 03
Bikaner 16.5%*% 5.4
Daiisa 18 e £ 22 38
Jaipur -0.8 [2.5%%
i Jodhpurs s 43.9%** 8.9***
Sikar 31748 6.7
Tonk 8.3%* 99
Note: *** 1%,** 59, and * 10% level of significance

Prapits
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n Karnataka, the districts identified v

Jeration need be investigated. ed by Gulbarga (-9.4%). The per annum

7 Kolhapur, Satara, Dhule, Nasik. Sanol;

| apt : s , Dan .

_ortant districts in Maharashtra. In all thé;sl:z ?1?5(1 _Pune sty Wege I0enfed o
ri "

- qm

- ; ts ther i

i mamm“m per annum deceleration was obs ; v e was a declin

~ ndKolhapur (-1 8%). crvedinPune (-3.5%) followed by g;&rz;r;:az Iu}/ﬁ
R L. /0

| In Tamil Nadu, the major districts i

: y B ricts identified we .

Galem, Thiruvannamalai, Vellore and Villupuram. Exce;et g;a?':ﬁf;:’ Ero;:lg, PR
namalai, in all other

jistricts there was 2 deceleration in area sin
T e Tt A ce 1999-00. The per annum deceleration in

In Rajasthan, seven districts viz., Chi

- : ., Chittorgarh, Bikaner, Dausa, Jai :
md.Tonir?ée;? fgltlﬁed. In B1kztner, Jodhpur and Sikar di;tricts E:ﬂeallilé; {Ethur, Sikar
postiive = 90;5 - clant gven at_l %o level. The maximum rate of gr0w%h o lrlla arca was
Jodhpur (43.9%) followed by Bikaner (16.5%) and Sikar (13.7%). In r o o0 5 e

like Jaipur, Jodhpur and Sikar the productivi B
signiﬁcant. productivity growth was also positive and statistically

Long-term survival of groundnut production tech ies i
] . . nologies in f ituations-
post-project evaluation of implementation ofTAR.]VLpg AKMERS Siteons= 2

‘ An NATP sponsored project "Technology Assessment and Refinement through
Institute Village Linkage Programme' (TAR-IVLP) was operated by DGR. The project was
operated from 1999-2004 in four villages of Junagadh district viz., Vadhavi, Zanjarda
‘Nandarkhi and Umatwada. Nineteen technologies were assessed and validated in 605
farmers' fields. Six years later, the following technologies emerged as useful ones for the
farmers:
« Groundnut+pigeonpea intercropping
. IPM technologies comprising seed treatment with carbendazim (@ 2gm kg' of
seed), castor cake (soil application of castor cake@500 kg ha'), crude neem oil
spray(@2%), pheromone trap (@10ha’), pigeonpeatrap crop,
. Optimumseedrate (@120kg ha' forbunchand 100kg ha' for spreading

PGPR (@500kg ha'
. Recommended doses of fertilizers (NPK 123 15:0kgha’)
« Intercroppingof groundnut in cotton
« Deeptillage
. Managementof yellowing in rainfed groundnut. s ‘
The technologies of 'optimum seed-rate' and 'application of PGPR' and

'recommended doses of fertilizer' were not adopted by any o'f the farmers, whereas deep
tillage practice was adopted by all. Hence, these four technologies Were not includedinthe
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¢ In the present study, information was f:ollected from the farmers
Jusion of TAR-IVLP and the data obtained was analyzed for IOHgS‘:Vcn
“I€rm

hnologies concernet:

survival-assessmen
ears after the conc
sustainability of thetec
Out of four villages adopted under TAR-IVLP, only three were selected at ranq
During kharif 2010, only 40 farmers, selected r_andomly from these three villages, £em.
surveyed. The information collected was subjected t(? non-parametric Kaplan-Me-rc
ing the following equation: ler

analysis to assess the long-term survival probabi lity S(t) us
n; — di

5= 11"

ti<t

the number of farmers at tim

Methodology

e i and d, is the number of farmers why

Where, 1, 18
discontinued adoptionat timeli

-Meier analysis
technologies introduced under TAR-IVLP had

ty of this

different survival proba
ho were willingly 2 :
the same due to v conclusion of the project. During the first year
on of TAR-IVLP, the hig
survival of 0.60 was for 'trap-Crop', fcastor cake', 0.45 for 'groundnut +
d 0.28 for 'pheromone
'groundnut
nut + cotton' had the associated advantage of realising groundnut fodder for
spray' (0.38)as the
much skill for adoption, the survival rate was Very high compared to all other technologics.
the project, the probability value stood at 0.78.
0.28 revealing quite a low retenti Jusion of
slowas 0f0.05 indicatinga very low

Results of Kaplan _
ealed that different
farm situations (Table 5). During the period of
project, many farmers W.
sons, soon after
after the conclusi hest probability of survival was 0.89 for 'seed
d by 0.81 for 'cotton + groun
038 for 'neem oil spray’ an trap'. The 'seed treatment’ and
bability of surviva
The 'ground
probability of survival was for '‘pheromone-trap’ (0.28) and ‘neem-oil
Seed-treatment
Even after conclusion of the project, the rate of adoption dropped only marginally, as could
Pheromone trap
onclusion of TAR-IVLP, the survival-probabili
]-probability dropped furthertoa
fthis technology arc:

The study rev
bilities under real
dopting the introduced technologies, disowned
arious rea
treatment’ followe dnut intercropping’. The probability of
' 0.55 for'application 0
pigeon pea
+ cotton' had the highest pro | essentially due to their low cost.
cattle. The lowest
benefits of these technologies were not visible to the farmers.
Since 'seed-treatment’ was not only a low-cost technology but also did not require
be discerned from its high-value of probability (0.89). Even five years after the conclusion of
Within one year of ¢
on. After five years of conc
d for discontinuing the adoptiono

technology was only
the project, the surviva
rate success. The reasons perceive
« Highcost T
. Feeling of some farmers
»  Traps werenot readily availab
» Trapsare damaged by dogs and other animals

that it was not much effective
le in the market
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put+ pigeon pea

After the conclusion of the proj
ased as the first year progr CSSedP{lf?::ct, the probability of survi
0.45at the end of the secondy ear. an:; Probal_)ility OFSUT‘VivafurYwal o ki teckingl
d, the fourth and the fifth year, rcSpectl‘t declined further to 0 —_? g groundnut + pi gconﬂgy‘
ively. The reasons per‘cci;r(::lc:? an? 0.09 du‘-ing t‘:c

or discontinuin

gthe

aoptionWt:re:
' . Ifpigeon pea is inte
rcropped wi
cannot be taken pped with groundnut, rabi crops like wh
wheat, cumin etc

. Production of groundnutperse islowini :
. Inter-cultural operations become tediousmcrcmppmg
. I;IPt;ke .Of ;\Tt}'lems is high in intercropping system
s . 1ght
: scati % ainfall in recent years does not favour intercropping with pi
- Application© castor cake opping with pigeonpea
The results revealed that with
i~ ithin one year of i
robability was 0 ‘ year of conclusion of TAR- |
e gt )tr)éar | ;‘;)S’ %215 v(\)fhll;h .dro_ppe_d further to 0.41 during the second y:,f:’ mﬁm‘; 2
] : s 1t only 0.25, indicating a much lower rate of surviv P S o
percelved for discontinuance were: al. The main reasons
. Highcost of castor cake (main reason)

. Admixturesin preparations
wn and hence castor cake isnot required

. (Castorcropisgro
. Non availability of castor cake intime andin required quantity

Neem 0il Spray
oject, the survival probabﬂity of this technology

One year after conclusion of the pr
79 after the second year. But after third year the

was only 0.38 which dropped further to 0.
rvivalrate of 17%.The reasons for discontinuing

probability stabilised at 0.17 indicating as#

the adoption were: |
. Neemoil availablein market was of poor quality
and henc® gpray was notneeded

. Pestdamag® was low :
. No jmmediate penefit was visible
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Table 5. Cumulative survival probability of production technologies i

through TAR-IVLP for groundnut based cropping systems ntroduceg

e ~ Technology
Years Groundnut+ ~ Seed  Applicati
| Pigeonpea  treatment E!P cast:::n :E:;yot:{ phg:e,:f Groundpyy ,
She : (carbendazlm) " cake ~emulsion trapo'ne fotton
~ 0-3 (during the project) 1.0 1.00 1.00 1.00 1.00
.. <4 (one yearafter ' 045 0.89 0.55 0.38 0.23 L)
conclusion of the project) | | . il
< 5 (IInd year) SR0455 RE0089 5 P R0 41 20129 0.25
< 6 (Ilird year) 0.35 0.89 0.28 0.17 0.14 o2
- <7 (IVth year) 0.19 0:895:0 506 70T T
< 8 (Vth year) 0.09 0.78 0.12 0.17 0.11
| Nlm_lber Qf years qf 3years >8years 4 years 3 years 3 years 5
P s Pt At o o years
cumulative '
__probability of (0.5)

Intercropping of groundnut with cotton
Most of the cotton growers in the adopted villages followed wider spacing (180 cm

between the rows) and to utilise this inter-row space effectively this technology was
introduced. The probability of survival was 0.81 one year after conclusion of the project
which declined to 0.45 after three years. The probability of survival stabilised at 0.45

indicating 45% survival rate even after five years of conclusion of the project. Besides some

with intercrops, the success of this technology was due mainly to the fact

incremental profits
also became available which

that with groundnut as one of the intercrops, fodder for cattle
was otherwise not available with sole crop of cotton was taken. The main reasons behind

non-adoption of this technology are:

« Increased cost of labour
« The farmers who did not own cattle no longer needed fodder

« Productivity of cotton is high in sole cropping system
timum seed rate' and 'application of PGPR' were not at all
ologies was not assessed. Most

The technologies like 'op
lable in the market and hence

practiced by the farmers and hence the survival of these techn

- of the farmers opined that PGPR preparations were not avai

they could not adopt this technology.
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;cT17: BREEDING FOR Ivp

BTN ROVED
ODDER QUALITY TRAJTS 1
N

tlc analysis of pod and fodd
. e er yield
The important indicators yields and seven f
| F), acid detergent ﬁbr(;f(fg%ig s quqlity are nmggél:; quality traits
5 tabolizable energy (ME) and invitro d_)a acid detergent li gni[(lm(tjil]l; (N), neutral detergent
-To understand the genetics of se igestibility of organic matt L), total sugars (TS)
arlier 1n 2 6x6 diallel fashion were an 1\:'en fodder quality traits, th e(Ti(lVOMD). ,
- _and the estimates of mean square a YZed. The ANOVA for tl,le ¢ data on 36 crosses made
: I,;_'f"{"-‘-corribinin g ability (S CA) and rec'S obtained for general combini;i ev‘{)‘_‘ t_qodder quality traits
 fhat there were eificant diffelrlg)ccal effects are given in Tablegl aT;::at)a( ((];CA)f spaciic
crosses for all the traits stu diod es amongst the parents, the t.:rossesn:n):im;al?edlf =
: nis Vvs.

Table 1. ANOVA for combining abili
i & abili :
traitsin groundnut g ability and reciprocal effects for seven fodder quality

" Source of df N
5 NDF ADF ADG TS ME IVOMD

~ variation
Replication 1 0.45 15.6
g o o 3B é** 425.5* 0.39 1.43 0.09 450
’ 52 1.69* 3.95* 0.06* 4.25%
Parents VS 1 1.04* 387.56%% 494 4%**  17.1%** 31.62¥** 0.59*** 49.54%**

- Crosses '
GCA 5 2.35¢ 9.4* 15.4** 0.20 1.60* 0.03 237*

- SCA 15 018/ 33.6%** RIS 1438 330 0.03 3.09*
Reciprocal 15 0.39 8.7 0.4 0.47 0.77 0.02 1.07
Error 35 0.12 72 10.2 0.30 1.08 0.02 1.29

The analysis of yariance also indicated that:
indicating the role of

ficant only for nitrogen content
of this trait. Hence, it should be p0551ble to

1. GCA variance was signi
nitrogen content in the early generation

additive gene action in the inheritance

isolate superior recombinants with high
rest of the traits,

A variances were signi : h
" ' additive and non-additive §ene
tion 1 vernin ice of parents and postponing
et able results.

the selection t0 later gene

Combining ability effect e 5 an as
effects WerC positive BS 24030 (for i
as don!

GCA effects: The gca
atter_digestivilty g nglf_ dnegative g effects W
h bridization pro % dP 30 (metabolizable energy
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S ;
CA. eﬂjt;_cts of crosses: Fornitrogen content, the cross'CS 19 G
signiti i ] X ' .
fragctior‘:sfl ?r:euitl}ac} deSltWe SCA effects while for all FBDA4 €xhibitey
recorded Sigm.ﬁcan?:;geqtﬁbre, acid detergent fibre and acid dtel:e Hine fibre
high (CS 19) and low ( Gg;gg :ffects. The parents involved in this E’;gent Ilg!_lin) it
While the cross 'GP ) gea effects respectively, for nitmgeﬁss exhibiteg
S ] g s ? C
effects for nitro gens ContB D g X '_TG 37A' exhibited significant but ne Or.nem'
fr O BAr Gt nd le:nt ut 1t recorded significant and positive Sgatlve Sca
e e g hn ?j ll the three fibre fractions. The parents I'nvaA effects
deviations indica?eda::}le ?Jegc? eff:e‘;ts respectively for these chara;{;(rjslnsfhis
oI e 1 s . .ol
genes present in the parents. pistasis and interaction between favourab(i:
For two traits viz., m ]
. oy e ., metabolizable en .
d ergy and in vit ;
; !11 geei:)lblélty, none of the cross showed significant SCA effec’;g iﬁ?ﬁlc matter
poor general combining ability of the parents in the il;volved i:(;glg be
or

complex nature of inheritance of the traits.

SC; ettfecfts of reciprocal crosses: In general, reciprocal effects were low i
ost of the crosses for seven traits. Four crosses, 'TG 37A X ICGV 86\291(;

g?.gg)é'IC('}V 86590 X CS 1 9'(0.77),'TG37A X PBS 24030' (0.64) and 'TG 37A
D 4' (0.52), in order of merit, however, exhibited significant and positive

reciprocal effects for sugar content.

One cross each, for neutral detergent fibre (PBS 24030 x GG 20) and in vitro organic
matter digestibility (TG 37A x ICGV 86590) exhibited positive and significant reciprocal

effects.
nitrogen content, acid detergent fibre, acid

Reciprocal effects were absent for
detergent lignin, and metabolizable energy.
arents for the seven fodder quality traits (Table 2) indicated

trait which decides the quality of the fodders, was

The mean values of the p
GG 20 (3.39%) while it was lowinCS 19

that for nitrogen content, an important
high in TG 37A (3.86%), PBS 24030 (3.65%) and

(1.36%) and GPBD 4(1.46%).
a effects indicated significant

al means and the gc _ nt
values for ADF (0.84), total sugars (0.88) and [VOMD (0.89). While the T
values were positive but non-significant for nitrogen content (O.S ?I), neutral deter%e?f zt;g{:
(0.21), acid detergent lignin (0.49) and negative and nc.m-s‘lgn.lﬁcant for metabo 1d 7
energy (-0.16) indicating that the parental means are not indicative of gca effects an

complexity of the traits concerned.

The correlation between the parent

and positive '
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6.68 12
2.1 60, 61
e Ty
SR 50.1 By 32T
Pl Ol 1139 ol - 6R9 78
96

CD (p=0.05) 0. 51,
Lo 43 o loer 33; 740 5049

Heritability in  0.37 1.70
~ narrow sense 0.54 0.48 039 0.19 (?)'3?; 49.78
A5 042 g3 8.60
- 37

* Genetics of pod, kernel
and fodd ;
kernel and fodder yields of r quality traj
: the cross TG raits: Genetic
. : el

: of the six generations viz. P1, P2, F1. F2 3}’37A X ALR 2 using the "ma£y51s was carried out for pod
mode_l was te_sted by scaling and joint ,BlandB2, Adequacy Oft;an values and their variaﬁce;
 additive dominance model was inade scaling tests. The resylts ?Slml?]e additive dominance

estimate SEsie parametersviz 1 (Mei?la(:?‘ IEcn‘ all the three traits s(:uéfﬂémg tests indicated that
A o5 . A L] e e
component), i (additive x additive mean corr:r)fod ( ad;lltwc mean compon ;1“51 Ee(‘;f) f:na perfect fit

nent), ) Inant mean

and 1 (dominant x domi | (additi :

¢ : Inant mean com J (additive x domin: )
interaction. component) were made on the 1211‘512:]::]] C:a'n wn;ponem),
A ption of digenic

. Estimates of various i
_ fva genetic effects for thi 8
-gene_ratlons neans indicated ths prese r this Cross _oblamcd through the analysis of the si
e : nce of non-allelic interacti e by
‘The inheritance pf all the yield traits for this cross a cionfor all fhe fhuce yicic trais
_dominant genetic effects but the magnitude of d?r?ﬁa?s?cm bffcommuedby o
. ; 1 ance ctiects were - i3
fi?n;g"):'e[ﬂt. Arf[l.ong the Interaction (?ffeCtS, additive x additive and domilianlta;%dc(:rrtl?s . ‘;‘.dd:twe
d genic1 erac 1%}1 were h1ghly s§@1ﬁcanl for all the three traits studied. Intcrcstinulya;déili)\f o
ogl}nﬁt gene 1cd ecl:\‘;s were s1gmf'1c'atl1t only for pod yield while it was not signiﬁcﬁnf for kcnfe);
gnd. Ot' er k3;16 ls. : c(l)re over, th‘e h .ar.ld 'I' effects took opposite signs in all the three traits
indicating the rol€ O uplicate epistasis in govermng these traits. These results indicated that all

the three irpportan_t yield t_raitsl are predominantly under the control of dominance gene sction
together with duplicate epistasis. However, the magnitude of 'h' is lesser than 'l'. Postponing the
selection to later generations with high selection pressure is suggested to isolate superior

~ progenies with high pod, kernel and fodder yields.
For the seven fodder quality traits, result
lel was adequate

epistasis and hence simple additive-dominance moc

of these traits. Additive genetic effects were significant and great :

- dominance effects itrogen content. While both additive and dominance effects werc
bre fractions, total sugars, metabolizable cnergy and TVOMD.

i E T o i t yield traits are predominantly under

These results indicated that all the three importan yield trat : o
i licate epistasts. However, the magn itude of I

giterseith P E ith high selection pressure 15

the control of dominance effec{s togl gy 2 cenerat
s lesser than ''. Pos oning the selec ion to i ile the fodder
suggested to isolate slt}i)eriog progenies with high pod, kernel and fodder yields. While the 10

88 ; : der the coptrolo

~ quality traits are non-interacting

for nitrogen €O
. v » .
desirable results. Hov stponing th

total sugars and metabo

s indicated the absence of
to explain the gene effects
or in magnitude than the

s of scaling test

ng dominance e
Jectionatlater stage

Scanned with CamScanner




PROJECT 18: DEVELOPMENT OF STATISTICAL MODELS FOR
EVALUATION OF FIELD TRIALS ON GROUNDNUT

CROP AND DETERMINATION OF SCENARIOS IN
AREA, PRODUCTION AND YIELD

(A.P. MISHRA AND G. GOVINDARAI)

In the last two decades, the groundnut crop has losta considerable area to other crop
in kharif season in almost all the major groundnut growing states. Moreover, misgivings are
being expressed at many a quarters that there has not been any improvement in groundnys
productivity over the decades in spite of a large investment from the exchequer fo;
improving the productivity through scientific research. It was therefore considereq
necessary to study the impact, if any, of scientific research on national basis on trends of
productivity of groundnut in India.

Time series data from 1949-50 to 2009-10 for all India area, production and
productivity of groundnut crop has been collected for authentic sources for this study,
Moreover, information on the milestones representing the level of investments made for
improving productivity through scientific research were also considered. These milestones

are:
Establishment of All India Coordinated Research Project on Oilseeds

(AICORPO) with its headquarters at Hyderabad
Mid-term appraisal of AICORPO and creation of a position of Associate

Coordinator for groundnut crop at PK'V, Akola

Elevation of AICORPO to Directorate of Oilseeds Research and up-
gradation of Associate Coordinator for groundnut to Project Coordinator.
Esablishment of NRC for Groundnut at Junagadh in Gujarat

Shifting of headquarters of AICRP-Groundnut from PK'V, Akola to NRCG,

Junagadh (now DGR, Junagadh)

1967:
1972:
1977:

1979:
1992:

Considering 1967-68 as the base, the year in which AICOPO came into being, the
indices were calculated using the formula, 1= (Pi/Q j)*100, where Pi=1,2, 3, ...n years and
Q j = base year. By using the calculated indices, line graphs with trend lines were plotted for
area, production and productivity to study the impact of research on these descriptors of
. groundnut crop. It was revealed that 1967-68 onwards the area was in decreasing trend while

both production and productivity were in increasing trends (Figure 1). As the increase in the
productivity over the years could be there due to release of new high-yielding varieties and
improved packages of cultivation, it can be concluded that the initiation of scientific research
on groundnut crop and its further strengthening from time to time did bring about 2

commensurate improvement in the productivity of the crop which would continue to beso1n

the years to come.

R - s
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 Figure 1: Index based tr
end for area, production and yield of groundnut
nut crop of India

| '.1”0. ve':nfy the above results i.c. area in decreasi

_-¢product1v1ty in increasing trends in the national scenari Sl}Tgf L I

L ol os, the forecasting model t i

: pted. iumrl (;harts ?Nere drawn and trends in area, production End yield?z?;;?gi
thmic, po ynomial, exponential and moving average methods were drawn

linear, logarl

Viewing the R® of each trend e i ion, i

_ : g e heb : greSf:smn gquation, “. was revealcdthatpolynomial regression
gqua 10n 'fls e best-suited equation for forecasting future trends. Regression forecasting
modgl starting from 4th order to 2nd order polynomial were developed and forecast statistics
of area, production and yield based on different forecasting models were calculated from

11949-50 to 2009-10 and 2 (A-Y)2 was computed, where Y= actual recorded data and

A= forecasted data on the basis of developed tatistical model. lected
for describing the trends, i.e. > _ gmallest. It was revealed that 2nd order

where 2 (A-Y)
regression polynomial model was the best suited model ¢or the study. The regression'forecas
ting moded >nd order for area, PIO d has also beet developed, using data

duction and yie i A
i ngtr
5 b nalys1s conﬁrmcd {hat area was 1t af:t in decreast
: from 1979 80to _2008 09. Theatt™ in inc ing trends (F18UT¢ 2). It was algo
but both productlon sting models {ncreases with

The best model was s¢

and roductivity we .
' of StﬂliSthEﬁ foreca

e the increase inthenu

b
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y=-0013¢+15191x + 29758
R=057%

1987-88
1988-90
19192
19694
10596
199798

S

196162
196364
196566
1967-63
19689-70
1971-72
197374
1975-76
1977-78

195758

196556

e .p..m N R

Figure-2: polynomial trends for area, production and yield of groundnut in India

Table 1. : Forecasting model with R’ for all India area, production and yield

of groundnut

Period Element Statistical forecasting model R
1979-80  Area y= -6.8205x" + 158.75x + 6848.10 0.54
to Production y=-5.55x"+217.32x + 5446.00 0.16
200809  Yield y=0.0132x" +11.522x +795.03 0.32
-~ 1949-50  Area Sy -0.0286)(2 +1.9925x +42.62 0.74
> Yig Production y=-0.0139x"+ 1.5191x + 29.76 gg;

2009-10  Yield y =0.0132x’ +11.522x + 795.03
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IMPROVEMENT

aintenance and evaluation of germplasm

- During kharif 2010, at 15 centres located in Rajasthan, Uttar Pradesh, Gujarat,

aharashtra, Madhya Pradesh, Karnataka, Andhra Pradesh, and Tamil Nadu, 48 wild
ccessions, 88 interspemﬁc hybrid-derivatives, and 5464 groundnut germplasm/advanced
reeding lines belonging to four different habit groups were maintained. Several germplasm

_accessions possessing specific yield traits and tolerance of biotic and abiotic stresses were
“identified.

In the rabi-summer 2009-10, a total of 1377 genotypes comprising land races,
erent accessions, wild relatives, inter-specific hybrid derivatives, advanced breeding
ines and germplasm accessions were multiplied at three centres. In addition, 72 inter-
specific hybrid derivatives were multiplied at Vriddhachalam centre.

Hybridisation and sclection

Altf')geth'er, 171 crosses in rabi-summer 2009-10 and 314 crosses in kharif 2010 were
made by using different cultivars/advanced breeding lines and germplasm accessions.

In rabi-summer 2009-10, progenies of 550 crosses were advanced to next filial
generations and at ten AICRP-G centres as many as 3021 selections were made. The
selections comprised a large number (2822) of single plants and relatively a small number
(199) number of progeny bulks. From amongst the total crosses advanced to different filial
~ generations, 69% were in carly generations (F2- F4) and the rest (31%) in the advanced
generations (F5 onwards).

During kharif 2010, progenies of 1119 crosses made earlier, were advanced to their
respective next filial generations. From these, a total of 14013 selections were made. These
selections comprised a large number (9655) of single plants and also progeny bulks (435R).
Of the total crosses advanced to different filial generations, 47% were in early generations
(F1-F3) and the 53% in advanced generations (F4 onwards). Three-fourths (74%) of single
~ plant selections (7133) made during the last scason, were in early generations and the

~ remaining (31%) were in advanced generations (2522).

For introgressing genes for resistance to foliar dis.eases and insect-pests from wild
~ Arachis species into the cultivated types, 16 inter-specific crosses involving three wild
 species (Arachis duranensis, A. cardenasii and A. batizocoi) of the section Arachis and one
wild species (4. paraguariensis) of the section Proafmbentes, were effected at RRS,
Vridhachalam. These novel sources of resistance will in tum be used in breeding
programmes aimed at developing varieties with durable resistance to key pests and diseases.

InF, generation, 88 selections werelmadc from eight inter-specific crosses involving
amphidiploid between different wild species and the cultivated varieties. Under optimum
disease pressure, at Virddhachalam and Aliyarnagar, at least seven genotypes could be
identified as resistant or tolerant of rustand LLS.

p
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Selections from breeding materials supplied by DGR and ICRISAT

Segregating and advanced generation breeding materials of
ODjectiye
c

crosses were supplied to AICRP-G centre i
- s for location i
gt specific s ;
u l?c.ement by' DGR a{‘ld ICRISAT. From amongst the progenies f;]ectlcfns and fiyy
Penmlslflg lpcatnon—spf.:c:ﬁc selections were made for advancemen:lpplled Carlier 4;;
51 ?rgtl()l?s in tl%e e‘:nsumg kharif season. A total of 17 promising sclectioto the nex, filig)
station in preliminary stages and one at multi-location in Karnataka stat s were Cvaluatey
. - . e-
From the breeding materials supplied by ICRISAT, three promising |
arge-see,
d

genotypes, 76 promising high-yield genotypes in both Spanish and Virginia were s
Selecteq for

further evaluation.

Varietal evaluation
Seventy-eight elite breeding lines were evaluated inrabi-summer and 68 in 4/
1arif.

Of the fourteen entries tested for the second i '
_ year in rabi-summer 2009-1
(.290_2 kg ha '? and kernel (2049 kg ha’) yields of one entry viz., ALG 02 ,3316 -
significantly hi ghe‘r than those of the best check R 8808 and hence the entry ALG 06- 31? -
promoted to AVT in zone IIIb. In addition, the entries ICGV 95386, CTMG 6 Dh-21(E]>WaS
’ ) and

RHRGS 06021 were also promoted to AVT in the same zone on the basis of their superi
or

yield and ancillary traits.
Of the 33 genotypes evaluated in Initial Varietal Trial (stage-I) in kharif season, 28

were in Initial Varietal Trial (stage-1I); 4 in Advanced Varietal Trial and 1 in Advanced Large-

.Seeded Varietal Trial. Two genotypes in Spanish bunch (TCGS 901 and AK 1333) and three
in Virginia group (RG 578, JSP49 and RG 530) were promoted to Advanced Varietal Trial in
zone IV. The genotype RG 5 10, which was consistent in giving high pod (2558 kg ha") and
kernel (1750 kg ha") yields across different stages of testing, was proposed for identification,

Breeder seed production
On the basis of the availability of nucleus/breeder seed, a target of production of
mprising 47 varieties was assigned to 20 producing centres/agencies
arif2009, a total quantity 0of3707.10 q breeder was produced and
her 12699 q breeder seed was produced. Thus a total of 16406
duced during the year 2009-10.

For the year 2010-11, an indent for a total of 19679 q breeder seed of 54 varieties was
received from DAC. Considering the availability of nucleus/breeder seed stage-1, targets for
production of 11423 q seed comprising 46 groundnut varieties was assigned to 20 centres
< allocation, during kharif2010 only 5,224 q breed Id be produced. TC{
e short fall, a compensatory programme was und —sumnllel
dditional production of 9,900 q is anticipated. Thu duction
be around 15,0004.

16422 q breeder seed co
for the year 2009-10. In kh
in rabi-summer 2009-10, anot
q groundnut breeder seed was pro

er seed cou
ertaken during 74 bi

Against thi
s the total pro

mitigate th
2010-11 and an a

during 2010-11 would

PP
Scanned with CamScanner



valuatinn of gro ;
S groundnut cultivarg for late

SOWn condit

itions

In sandy loam soil .
"' ] s of Mainpuri .
' geed dressings of zinc sulphate or bPUfl centre, soil application of zi
 |ateritic soils of Ratnagiri centre, h oric acid did not have any infl inc sulphate or boron and
' enhanced th . re, however, soil applicati fluence on the pod yield. In
 enhanced the pod yield. pplication of zinc sulphate and boric acid
: ¢ acid,
aluation of post-emergence herbicides

: Pre-emergence applicatio
o ] n of 'pendimethali
hand weeding (b?tween 40 to 45 DAS)' was foun:ltlg SO S mweh
nut during kharif. Post-emergence applicatios :; gt;ffem\'!e s tiye
azeth ' ither 'quizalofop ethyl 5 EC
" Ze lz.lp);r. (50 tfe'75 g e.l.,/ha? at 20 DAS' was found to redufl:)e wg;d dens(if)?
pp41(;:a ion of 'pendimehalin 30 EC (0.75 to 1.00 kg a.i/ha) + one hanci
[; i t§O45 ];)AS followed by a 'post-emergence application of either
(50 ga.i./ha) or Imazethapyr (50to 75 ga.i./ha) at 20 DAS' effectively

 in ground
gai/ha)ori
~ Pre-emergen
 weeding betwee
_Quizalofop ethyl
 reduced the weed intensity.
In rabi-summer, it
@1.0kg a.i./ha coupled wit

the annual weeds (both mono- and di-
@50to 100 ga.i/haat 70 DAS was moste
ethapyr @758 a.i./ha

emergence application of imaz
controlling both monocotand dicot weeds
 Development of packages for organic groundnut
Application of FYM (pretreated with beecﬁc .
treatment with bio-fertilizers and bio-pesticides; either foliar s
o 40 t0 45 DAS Was

NSKE (5%) or panchagavy? (3%) betwe
lizers for grmmdnut

high pod yield. | i
( . and calcium €F

: e . doses higher thae the
e ” 1d roundnut 1N andsandyloamsoﬂsbut
i 5 c ils. Application
yield over th

was observed, that 'pre-emergence application of pendimethalin
h one hand weedingat 45 DAS' was most effective in controlling
cots). Post-emergence application of quizalofop ethyl
ffective in controlling annual grassy weeds. Post-
(750 ml/ha) at 20 DAS was effectivein

5, 7.5t ha); seed
domonas (17) O
ive for obtaining

ial micro-organism
pray of Psett
found effect

of these
e basal

fertilizers in SPHt ™
application oftheen
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ment of sulphur and calcium nutrition in groun dnut

Use of gypsum for manage lcly

nd sandy loam soils, application of gypsum (400 to g0
ever, the crop did not respond to the application of kg by

tity of gypsum was found to %gsﬂm in

Clter

K soils. Basal application of entire quan
an split—application at most of the centres.

mode of application th

Studies on the effect of row proportion and land conﬁgura.tion on the growth anq

of component cropsin 'groundnut and sesame' intercropping system Yielg
At Jalgaon centre, groundnut + sesame in 3:1 and 4:1 row ratios produced high

roundnut equivalent yield (1833 and 1883 kg ha", respectively) and higher net monetaer

returns (Rs.16,548 and Rs.16,835 ha', respectively) than that produced by either sorli

groundnut (1744 kg ' and Rs. 12,368 ha') or sole sesame (1187 kgha™ and Rs. 13,165 hy"

respectively)- Land configuration in groundnut + sesame mte;crgpping system with variou;
bstantial improvement in the yield,

crop-row ratios of component rops did not bring any su
Maximization of groundnut production through nutrient management practices ip

rabi -summer
On the basis of mean of pooled-data of the 13 locations, it was revealed that
f higher than recommended doses of nitrogen

undnut responds well to application 0
assium fertilizers.
n of 100% RDF and also of 150% RDF.

medium blac

gro

phosphorus and pot
Groundnut responded well to split applicatio
In addition to FYM @ 7.5 t ha”, the application of 100% RDF at the time of sowing and
higher pod (2766 kg ha') and kernel

% (30 DAS) resulted in
RDF alone at the time of sowing (2083

(1872kgha") yields compared to application 0f 100%

and 1391 kg ha”, respectively) and application of FYM@75t ha” +100% RDF at the time

of sowing (2374 and 1587kg ha”, respectively)-
Split application of fertilizers (100% or 150% RDF) to groundnut wa

ils (red sand/lateritic soils) than in the heavy soils (medium/deep

application of additional 50

s found more

advantageous in light so
black soils).
CROPPROTECTION
Plant Pathology

Disease Resistance
The entries in IVT-, AVT-I and AVT-II were screened for stem rot at
dence of stem rot was recorded at Latur

Junagadh, Jalgaon, Kadiri, and Latur. The highest inci

(96.9%), which was followed by Dharwad (35.6%), Junagadh (33.7%), Jalgaon (33.0%) and
Kadiri (16.2%). Likewise, entries in [VT-L, AVT-I1 and AVT-Il were screened for collar rotat
Hanumangarh, Junagadh, Jalgaon, and Kadiri. The highest incidence of collar rot was
observed at Junagadh (37.5%), which was followed by Hanumangarh (28.5%), Jalgaon
(10.2%) and Kadiri (3.0%) (Table 1).

Dharwad,
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Stem rot

Dharwad, Jalgaon, J
] ) u
and Kadiri nagadh,

Dharwad, Junagadh

4 , and Kadiri
Dharwad, Kadiri, and Latur A
Dharwad, Kadiri, and Latur

Jalgaon, Junagadh, Kadiri
) ) 3 and L
Junagadh and Kadiri -

Jalgaon, Junagadh, and Kadiri,
Jalgaon, Junagadh, and Kadiri

; Management of diseases
Collar rot

Stem rot
The data of

was found tobe second best.
Integrated management of major
Collar rot

The three-ycar
all the treatments wWere significantly superior
~ geed treatment with tebuconazole (1.5gk
45 and 60 DAS, was the most effective.

Stem rot

kg ') + application of neem cake (
the best for controlling stern rot and
with tebuconazole (1.5 gkg’ seed)+two SPray® e

123 .t

effectivein controlling the incidence of stem rot. Seed treat

data of Jalgaon, Junagadh, Hanumangarh, and
.+ to the control in reducing collar rot However,

g' seed) and two sprays of tebucona

S (Junagadh, Jalgaon,

The average incidence of stem rot at six location
seed treatmen

Dharwad, and Latur) indicated thata combination of' o

250 kgha') + WO sprays of HEXa¢s

this was followed by the comb;??tlon
mll)a

f tebuconazo €

Centre

Collar rot

Hanuman
- Kadir%alrh, Jalgaon, Junagadh
i algaon, Junagadh, and Kadiri
unagadh, Jalgaon, and Kadiri
Jalgaon, and Kadiri ;
Jalgaon, Junagadh, and Kadiri
Jalgaon, Junagadh, Kadiri
and Hanumangarh !
Jalgaon, Junagadh, and Kadiri
Jalgaon, Junagadh, Kadiri .
and Hanumangarh ,

The pooled data of three locations (Junagadh, Hanumangar

years indicated that out of nine fungicides used as seed treatmegt E:Eﬂgcf:;iz?: )( lfosr tjh lie?‘
“seed) was the most efficient in controlling incidence of collar r,ot, and was follc;wc%dl%
Propiconazole (2 ml kg' seed) and vitavax (2 gkg' seed). The CBR too followed the sam);::
irend .. 3.82 with tebuconazole, 3.63 with propiconazole, and 3.58 with vitavax.

six locations (Junagadh, Jalgaon, Raichur, Dharwad, Latur, and
Vridhachalam) indicated that seed treatment with tebuconazole (1.5 8 kg' seed) was qu ite

ment with Vitavax (2 8 kg seed)

diseases of groundnut

Kadiri indicated that

sole(1mlil)at

Raichur, Kadiri,

twith Trichoderma (10¢g
11') was
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- l-l;mlmmng:lrh. Raichur,
nag . I
i . rgeed treatment with

- . “r o
1.5) ot ocalions o g viZ.
L 1Al 8 . pations ¥ : . '

l o comb [1")at 45 and 00 DAS'and 'sced
+ two sprays of

(- i
- adence © -
[ ]l]'-’ -"Cﬂlcd ; - 1
- ~onazolt 4
- " 250].;5_;11‘1)

olling discases, it
=~ 5 ,'i e b O
o the -gR an el i kg scuf) .
o geed tredtn™ r Liride (4kg ha')+ WO sprays of

, ' well as cffective In
OfL‘ﬂS_IEO g and 6 g' was hig od rust. \is was follo\vcd by
stem rots L5, + two spray of tebuconazole

'y + two Sprays of

. jn contr
un esin g
sith T}'ic/mderma (10¢

ent
; Raichur, _
o0 of 'seed trcam(:;nt i 0gkg Yy three sprays
ol was the best in reducing LLS and rust
ith tebuconazole

f tebuconazole (1ml I") at 45, 6 :
tment with mancozeb (28 kg’)

1y + three sprays ©
4 ELS and this Was followed by seed trea
60and 75 DAS'.

signiﬁcantly reduce
+three sprays of hexaconazole (1ml 1) at45,
EN TOMOLOGY
Insect pest situation
ng pests such as thrips, aphids and jassids were observed
wed by defoliators (Spodoptera and

At all the ten centres, sucki
tage and were follo

generally during early vegetative s
: cidence of Spodoptera Was 0
idhachalam, Kadi

Helicoverpa). Heavy 1
Jeafminer was observed only in Raichur, Vri

Jar was observed only here and there. Predators such as Coccinellid
and syrphids and parasitoids such as

Kadiri, red hairy caterpil
beetles, green lacewing bugs, ground beetles,
Ja spp. and Compoletis chloridae were also recorded.

Apantales spp., X anthopimpa
Reaction of groundnut entries and genotypes to major pests of groundnut
The entries given in table below were found promising as they harboured relatively a

w incidence of pests under field conditions.

bserved in most of the centres but
ri, Jalgoan and Mohanpur. At

lo

¢
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Jalgadan_ _

Jagtial

Junagadh

Kadiri
Latur
Ludhiana
Mohanpur
"""'Raiéhu-r- o

 Tirupathi
- Vridhachalam

Pest Entry

S. litura ASK-2010-8; IVK-2010-1; IVK-2010-1;

IVK-1-2009-2, IVK-1-2009-4, and IVK-1-2009-13
ISK-2010-3, ISK-2010-7 and ISK-2010-9;

ALSVT-2010-2; ASK-2010-1 and ASK-2010-4;
IVK-2010-1 and IVK-2010-2; IVK-2010-1;
AVK-2010-1, AVK-2010-2, AVK-2010-1 and
AVK-2010-6; ADVRT-2010-3, ADVRT-2010-4,
ADVRT-2010-5, ADVRT -7, and ADVRT-8
Leafhopper ISK-2010-1, ISK-2010-3, ISK-2010-7, ISK-2010-9

and ISK-2010-10; ASK-2010-8; and TVK-2010-1

S. litura ISK-1-2010-5, IVK-1-2010-18, IVK-11-2009-12,

' ASK-1-2010-2, AVK- 11-2009-4, ALSVT- 1-2010-2,
ADRVT-1-2010-6, ICGV-86365, JL-832, JL-776,
and JL-848

Thrips

ISK-1-2009, IVK-1-2009-2, ISK-11-2009-17,

IVK-11-2009-22, ASK-1-2010-3, AVK-11-2009-3,
ADRVT-11-2008-5, JL-501, JL-777, and JL-833
Thripsand ~ ISK-1-2010-3, ISK-I-2010-6, ISK-1-2010-12 and

S. litura ISK-1-2010-31; ISK-2009-4, ISK-2009-7 and
ISK-2009-30; IVK-2009-5, and IVK-2009-24
Jassids ISK-1-2010-7, ADRVT-2010-2, ISK-1-2010-4,

ISK-1-2010-15 and AVK-2010-1: IVK-1-2009-1,
IVK-1-2009-8 and IVK-1-2009-2; ISK-1-2009-1 1,

ISK-1-2009-3, and ISK-1-2009-16

Thrips AVK-2010-10; IVK-1-2010-15; ADRVT-2010-3 and
ADRVT-2010-8; ISK-1-2010-6 and ISK-1-2010-14;
ASK-2010-1; IVK-1-2009-9, ISK-1-2009-19,
ISK-1-2009-25, ISK-1-2009-17, ISK-1-2009-7,
ISK-I-2009-15, ISK-1-2009-20 and ISK-1-2009-24

Thrips None
Defoliators None

Sucking pests  The pest incidences were too low
and defoliators

Sucking pests  The pest incidences were too low
and defoliators
Sucking pests

and defoliators

Leafminer GG-13, Kadri-3, CSMG-88-4

CSMG-84-1, ICGV-2271
Leafhopper

Leafminer
IVK-6, IVK-9, VG 437,507
ALSVT-5, IVK1-2009, IVK-12

The pest incidences were very high and uniform and
hence the genotypic differences could not be ascertained
, M-522, ALR-1, Dh-8,

ISK-01-10-15; ISK-I1-09-1; TCGS 1092, TCGS 1114
ASK-2010-3, ASK-2010-6, VG-41 1, AVK-1, 11 and

»919, 521, 715, IVK 9,
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and leafminer using pheromone traps

£ 8 litura and leafminer were monitored at Dharwad, Jalgaq
alam. The incidence of S. litura was ObSCrvcrii

d Vriddhach .
k while that of leafminer between 27th and 43, d

MonitoringSporoptera
The occurrence O
Junagadh, Kadiri, Raichur, an
d 38th standard wee

between 30th an

standard week.
Peak period of occurrence
e Spodoptera litura Leafminer
Dharwad 32" to 36" standard week ) .
Jalgaon 30" to 33" standard week 27" to 31" standard week
Jagtial 33" standard week
Junagadh 38" standard week e
Kadiri 35" standard week 40" to 42" standard week
Latur 36" to 37" standard week 33" standard week
Raichur 37" 51%and 52" standard week
Vriddhachalam- First fortnight of August
Front Line Demonstrations (FLDs)
Improved variety
ducted with improved varieties at various centres.

Altogether 233 FLDs were con
The demonstrations showed that with improved varieties an average pod yield of 1926 kgha'
was obtained compared to only 1468 kg ha with the varieties otherwise popular with the
farmers. With improved varieties, the average haulm yield was 3488 kg ha” compared to
2723 kg ha” with the varieties generally sown by the farmers. On an average with use of
improved variety there was an increase in pod yield and haulm yield by 32% and 28%

respectively.
With improved variety, the average gross returns was Rs. 58556 ha™', whereas it was
rieties popular with the farmers. With the use of improved

only Rs.43074 ha™ with the va
variety, the gross and net returns increased by 38% and 63%, respectively.

In rabi-summer, a total of 212 FLDs were conducted with improved varieties at 17
centres. On an average, a pod yield of 2485 kg ha” was obtained with the improved varieties
compared to 2018 kg ha™ of the local varieties. By use of improved varieties, tThere was an
enhancement in pod yield by 23% and in gross monitory returns by 27% at Rs.’691 01 ha" and

net returns by 39%at Rs. 42375 ha’.

Integrated Nutrient Management (INM)
A total of 34 FLDs were conducted. The INM included application of the

reiommend?d doses of NPK, micro-nutrients and gypsum. An average pod yield 0of 2300 k
ha was realised thh‘INM compared to 1724 kg ha™ with farmers practice. With INM, th :
was an improvement in pod yield and haulm yield by 33% and 27%, respectively. The’ grgz

returns and net returns also increased by 34% and 46%, respectively.
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Inter-cropping (IC)

A total of 10 FL ket

pigeonpea in fixed ratiolei gm conducted. The IC technology included groundnut +

2215 kigba” in intefero i emonstrations, the average groundnut equivalent yield was
pping compared to 1311 kg ha in sole cropping. Compared to sole

groundnut crop, in intercropping th
81%, respectively. PpIng the gross Tetllms and net returns were higher by 74% and

Integrated Disease Management (IDM) 2
v kA'L zgncous cent(ries, 32 FLDs wer:e conducted. The average pod yield under [DM was
! % ompared to .1457 kg ha" with the prevailing practice. The corresponding
igures for average ha.ulm yle}d were 3396 kg ha' and 2288 kg ha', respectively. With IDM,
there was an increase in pod yield and haulm yield by 28% and 48%, respectively.

Whole package (WP) o
With WP, 65 FLDs were conducted._The WP included use of improved variety,

application of RDF and micronutrients, and application of need based plant protection
measures. This was compared with farmers' method of crop management. In the
demonstrations, the average pod yield was 1847 kg ha’ compared to 1545 kg ha' with the
farmers' practice. Over the farmers' practice, with WP, the gross returns increased by 20%
and net returns increased by 30%. | '

In rabi-summer, for whole package, 92 FLDs were conducted. The whole package
included use of improved variety, use of balanced fertilizers including micro nutrients and
need-based plant protection measures. With adoption of whole package, an average pod
yield of 2552 kg ha” was obtained compared t0 2079 kg ha' with the practices traditionally
adopted by the farmers. The gross returns increased by 14% at Rs. 68527 ha' and the net

returns 96%at Rs. 35852 ha" with whole package.
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ALLINDIANETWORK PROJECT ON SOIL BIODIVERSITY-
BIOFERTILIZERS
(PI:K.K. PAL,CO-PL:R-DEY)

Funding agency: ICAR
Duration: 01 104.2007-31.03.2012

Fund: Rs. 23.00 lakh

bial consortia for enhancing nutrient use efficiency

Objectives: '
. Development of micro
and production of groundnut under low input system

. Microbial diversity in groundnut based cropping systems

Achievements:
. For studying the diversity of groundnut rhizobia in the Saurashtra region of
Gujarat, 127 isolates were obtained and screened for presence of nifand nod

functions (PCR and nodulation test under sterile conditions) and 73 were

found to have both nifand nod functions.
In kharif 2010, different delivery systems (through irrigation water, as seed

treatment and through carriers like soil, talcum powder, kaoline, charcoal
and FYM) were evaluated for application of the consortium of beneficial
bacteria (PGPR: Pseudomonas sp. C185; Pseudomonas sp. ACC3; PSM:
Pseudomonas sp. ACC10 + B. megaterium; and groundnut rhizobia: TAL
1000 and NRCG 22) in a field trial using groundnut cultivar Girnar 2.
Compared to pod yield of un-inoculated control, (1490 kg ha™), the
application of consortium through soil brought about a significant
enhancement (14.4%) in pod yield (1705 kg ha"). By using charcoal as
carrier the pod yield improved by 11% (1655 kg ha™).

2. EXPLORING BACTERIAL AND ARCHAEBACTERIAL DIVERSITY

IN KUTCH ECO-REGION OF GUJARAT FOR AGRICULTURAL AND

INDUSTRIALAPPLICATIONS

(PI: K.K. PAL,C O-PI: R. DEY)
Funding agency: ICAR through AMAAS project
Duration: 01.04.2007-31.03.2012
Fund: Rs. 38.10 lakh

Objectives:

« Survey, isolation and characterisation of important bacteria from salt

affected areas and salterns of Kutch eco-region of Gujarat
erant strains of bacteria suitable for groundnut

« Identification of potent salt tol
cultivation in salt affected areas of Kutch eco-region
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Exploring source of noye] gene(

1 : S)! if an e £
importance fron_1 diverse exﬁem“l’hilesw-t)};’ of agricultural and industria]
salttolerance, bioactive peptides 1th special em

: : hasis on b
: i indu P 10control,
- Mapping, cataloguing, and preservati strial enzymes, etc.

National Repository, on ofisolated and identified bacteria in

I;EOO;II';J}:IO;?P ggri/;?hgepr}olteifn&lre Spectively after nine days of incubation and
pH of the medi ;
the iniitial value of 1.2, 1um to 4.99 and 4.33, respectively from

;ll‘: ascertain the novele of genus and species among the 23 isolates of
chaea of the tentative genera Halorub
it Hiloardienn sl rum, Haloferax, Haloarcula,
lipids, GC content, electron mi 16 50 tar, total intracellular proteins, polar
shea: » 1croscopy and minimum requirements of NaCl
for initation of growth, were studied. The minimum NaCl requirement for
gro.wth of the present pool of archaea was 10%. The intracellular anions and
- cations accumulated during the growth of these archaea, from 10% NaCl to
35% NaCl were determined on Ion Chromatograph. It was found that with
increase in NaCl concentration, there was a gradual increase in accumulation
of both Na+ and K+ with molar ratio of K:Na, from 1:1 at low osmolarity to
4:1 at the highest osmolarity.
Sixteen isolates of archaea were identified on the basis of near complete 165
rDNA sequencing into the possible genus of Haloferax, Natrinema,
Halorubrum, Haloarcula and unidentified Haloarcheon species and thus
indicating a possibility of obtaining new genus and species as the similarity
with the existing 16S DNA was intherange 0f95-99%.
" The new nodulating and nitrogen fixing organisms were identiﬁe.d to be
" Enterobacter sp. R29 and Pantoea dispersa RS by homology with near
complete 16S IDNAs sequence. .
Application of salt tolerant fluorescent pseudomonad§ and Pantoea dlsp.ersa
was found to alleviate salt stress in plants by mod_ula_tmg enzymes associated
with reducing the impact of reactive oxygenspecies in gm““‘}‘,‘?’g_tj_____.
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Objectives:

Achievements:
sixisolates of bacilli, obt
identified by nea

. Nine probable gencs
BA, ablA, ggps, 2
halophilic bacilli,

51 OF BACILLUSAND OTHER PRED ),
T

ANALYSIS O
£ ENVIRONMENTS AND THEIR APp[

DIVERSITY
GENERAIN EXREM
INAGRICULTURE

(CCPL:K.K.PAL)

e SRS ER N RV, P TS

Funding agency: NAIP
Duration: 09.01.2009-31 .03.2012

Fund: Rs. 63.89 lakhs

is and identification of Bacillus and predominant generg

Diversity analys
from various extreme environments
and other predominant genera in crop

. Study of diversity of Bacillus
association under extreme environmentand its validation

To understand the mechanisms of adaptation in Bacillus and mining of

of Bacillus thuringiensis and other Bacillus

erties and isolation of novel cry and other

relevant genes
. Selection of novel strains
species with insecticidal prop

insecticidal genes
om natural and man-made salt pans of

ained fr
r complete 16S rDNA
acteria,

« Forty-
Kachchh of Gujarat, Were
Among the Gram (
dentified were Ba
Pontibacillus, Halobacill

+), endospore forming and aerobic b
cillus, Salinibacillus, Sediminibacillus,

is, Piscibacillus, Virgibacillus,

(5, Oceanobacillus and some so far uncultured bacillus
milarity with the existing databases was in the range of
hereby the possibility ofnovel genus and species or both

sequencing.
the genera 1
Salibacillus,

Thalassobacillt
enus. However, si

04-99% indicating t
within the present lot of the cultures.
(kdpFABC, Na/K antiproton pump, gluD, ectAB,
nd treB), likely to be involved in
were detected by

degS-degU, pro
imparting osmotolerance in extreme
Jus SB49 and Salinibacillus aidingensis SB47,
ablA, treB and ggpS

PCR. In Bacillus pumi
BC, ectAB, degS-degU, proBA,
f multiple genes in

presence of kdpFA
d indicating the involvement 0

genes Were detecte

imparting tolerance to salinity in these two organisms.
Conditions for DDRT-PCR were optimized for Bacillus pumilus SB49 and
Salinibacillus aidingensis SB47 which both can grow in NaCl gradients.
d for isolating genes imparting tolerance to

This technique will be employe
salinity Stress.
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BIOPROSPECTING OF GENES — &

: AN ‘
STRESS TOLERANCE DALLELE MINING FOR ABIOTIC

(CCPIs: K.K.PALAND R. DEY)
Funding agency: NAIP

Duration: 04.05.2009-31.03.2012
Total fund: Rs. 73.141 lakh

Objectives:

Achievements:
. From the samples collected

. Twenty fungal isolates were a

« Isolation and identificati i
ication of microbe m
- ; s fro '
salinity, hioh temperatire st desicention extreme environments tolerant
« Understanding the mechani
. anisms of tole i
selected microbes olerance of extreme environments in
Isolation and identificati '
ion of gene(s) res 1 1 i
e s (s) responsible for imparting tolerance to
Bli:;?if?l?atlc an:_:llysis of the identified genes and the encoded proteins and
putal1v biochemical pathways responsible for abiotic stress tolerance

from natural and man-made salt pans of
fferent fungal isolates were obtained and
equencing of ITS region, 18 of these were
llus, Penicillium, Hortaea, Alternaria,

Kachchh of Gujarat, 47 di
characterized and on the basis of's
identified as species of Aspergi

Stemophylium, etc.
ble to grow even at concentration of 23.5%

NaCl, seven were able to grow at 65°C, fourteen could grow at 10% NaCland
50°C and six isolates viz., MSPF 1, MSPF 2, MSPF 3, MSPF 4, MSPF 5 and

NSPF 1 could grow at 23.5% NaCland 50°C.

Presence of NaClin the medium wa
fungi, as the addition of NaCl @ 5% improve

significantly.

Osmolytes pr
25%, 30% and 35%
trehalose with increas

beyond 10%, accumu

Aspergillus sydowil BF5 was alsC

osiBA, treB, ggpS, Na+/H+ antiporte

salinity tolerance in fungi. o

The conditions for DDRT-PCR were optimized for Asp
arting tolerance to salinity.

forisolation of novel genes imp

sydowii BF
lated and purified.
pto 10% was con
nown compo
d for the presence of

oduced by Aspergillus
of NaCl were is0
e in osmolarity u
lation of some unk
s also screene
r, €iC. W
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5 [CARNETWORK PROJ ECT ON TRANSGENIC CROP

(PI: RADHAKRISHNAN, T. CO-PL: ABHAY KUMAR)

Funding Agency: I CAR

Objective

. Development of transgenic groundnut tolerant to drought/safi,:

« Development of transgenic groundnut tolerant to insect pests alinity
Transformation work was initiated with three gene constructs ang

number of shoots has been regenerated. These shoots are now being seleg(?tgg

in the antibiotic containing sclection medium.

Achievements:

« For incorporating tolera
salinity, two gene const
separately for developing transgenic gro
Agrobacterium.

« Of the 380 putative transg
AtDREBIa, 159 were tested for the presence 0

specific PCR and 10 were found positive
«  Of the 290 putative transgenics developed using the gene construct ZAT12
TF, 103 were tested for the presence of the transgene using gene specific

PCR and 20 were found positive.

. Ofthe 275 putative transgenics dev
165 were tested for the presence 0
and 22 were found positive.

T OF TRANSGENIC RESISTANCE TO BUD AND
GROUNDNUT (a collaborative research

nce of abiotic stresses, especially drought angd
ructs ZAT12 TF and AtDREBla were used
undnut mediated through

enics developed using the gene construct
f the transgene using gene

eloped using the gene constructcrylFal,
f the transgene using gene specific PCR

6. DEVELOPMEN
STEM NECROSIS VIRUSES IN

project with IARI, New Delhi)

(PI: RADHAKRISHNAN, T. CO-PI: P.P. THIRUMALASAMY)

FundingAgency: DBT

Objectives
nic plants of groundnut with nucleocapsid protein genes

« To develop transge
derived from PBNV and PSNV
« To characterize the putative trans
inheritance of the introduced gene(s)
. To carry out evaluation of the transgenic plants for resistance 10 PBNV and

PSNV under glasshouse conditions

formants for integration, expression, and

Scanned with CamScanner
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Achievemen ts:

« Viral gene constr
o ey s GENVAH ge
cleocapsid protein gene) : N gene (groundn .
1 gen ut bud
protein gene) were dev ¢) and TSV-CP gene (tab: S Wi
o Sy ur(u Ll]npctl in E. coli an acco streak vinus- coat
. groun =
discases. dnut to confer r
« A dual gene construct (GBNV-N + TSV-C
i‘)'ld Agrobacterium for conferring rc;ist;( P ens] Was davelopied . < ol
olyclonal antibodies against Enat‘ stance to l:J()lll:ilCIll and bud necrosis.
produccd. bat protein of TSV and GBNAV were
« The gene con i
structs r ,
(ransgenics by usi cceived from TARI were used fo lucing
ansgenics by using explants (immat | o Samien,
: ; Aplaniz ature leaves and de-¢ onate
Em)ICdOHS)Ofpol)lllarculnvars Kadiri 6 and Kadiri 136 A Praes
fi Onﬁtr‘mcd events 73 for CP gene of PSNV, 5 for NC gene of PBNV and 19
or dual construct were obtained. )
?lT-PC R anal)‘,fscs of the events confirmed the transcription of the gene(s).
. ¥ ~ 1 - .
1f:rtr_al;i€g:cnllc plangs did pot s!mw any symptoms of the discase(s) upon
artificially challenging with virus(es) concerned while the wild plants
expressed the symptoms.
« The presence as well as the load of virus particles in both transgenic and
control plants were confirmed by DAC-ELISA. Large-scale and detailed

screening of the transgenic events, arc in progress under containment.
7: GENE BASED GENETIC MAPS AND MOLECULAR MARKERS FOR
BIOTIC STRESS TOLERANCE

(PI: RADHAKRISHNAN,T., CO-PI:A.L. RATHANAKUMAR, CHUNILAL
Funding Agency: National Fund (Collaborative programme with ICRISAT,

Patancheru and UAS, Dharwad)

and Agrohacterium fi

?d Agrobacterium for attempting

esistance 1o ste :
tance to stem and bud necrosis

Objectives dentification of ~500

. Generatio
microsatclht

. Generationol g
cost effective CAPS assay

. Construction of integrated genetl
. Phenotyping of mapping popu

n of microsatel

rsimple se
o i rs and development of

UAS)over 3 ycars
Achievements: 1124 x ICGV 86590' comprising of
; f the cross JL . ;
v THE n‘qappmg.p}(:];télﬂrtéoggt‘; or rust and LLS_ resistance were genotprd at
209 lines Wiio . or the foliar fungal diseases

MPKV, Digra)
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;':ﬁ //’ — 2010.11 ““ e/
asintherangeof 2to9forLLS and 4 1o 8 for rusl\

: -~ incidence W

. discase incidet 4 o
Thed pes and mapping population were phcnmypcd .

for

ke flower-colour, leaf-colour, lcul'-shzlpc leaf.y;
y =l

L
The parental genotype
il traits D

1ologice : ST e
morp]lloll):!}’ peg- piun‘lcmil“ﬂﬂ- stem-pigmentation, hlLlll-hlllrlncss‘ and
morphoiog he parental genotypes as well as the mapping POpulatjp,

leaf-hairiness. The pt !
exhibiteda limited var
Screening of the parent
was completed. Of these,
parents.
: y : NDNUT GERMPLASM Ff

*VALUATION OF GROUND! \ OR
i ;JIO‘,RPHOl,()(IlC.-\L. PHYSIOLOGICAL :\Nl? ‘ MOU“CUL;\R

CHARACTERS/TRAITS ASSOCIATED \}il | l’-l. DROUGHT

TOLERANCE FOR ENHANCING PRODUCTIVITY IN RAIN.

DEPENDENTSYSTEM

(PI: P.C.NAUTIYAL, CO PIS: RADHAKRISHNAN T,

A. L. RATHNAKUMAR., CHUNILAL)

ation for the stated morphological traits
al lines (JL. 24 and ICGV 86590) using 455 Primerg
62 primers showed difference between the 1\»-;)

Funding Agency: National Fund for Basic and Strategic Research in
Agriculture (NFBSFARA), Indian Council of A gricultural Research
Objectives

«  Morphological characterisation of leaf, canopy, leal” angles and root
architecture

+  Eco-physiological interactions of water-use efficiency, leaf water relations
and high temperature tolerance

* Genetic and molecular characterisation and steps towards QTL under
standing

Achievements:

* From the germplasm accessions, advanced breeding lines, and core
collection of NRCG and ICRISAT, 580 germplasm accessions and
advanced breeding materials selected earlier were evaluated for drought
tolerance and a core group of 200 lines was formulated for the plwsinlngi}nl
and molecular characterisation. )

* From the core group, 92 selected lines were analyzed for traits of drought
tolerance under conditions of rain-dependent, pm‘tct:lcd irrigation, and rain
out shelter (ROS: T3). Thirty-three selected lines were analyzed ﬁ.mhcr for
;h:‘or'ophyll ﬂll(")rvfsccncc under normal irrigation (100% (.:p;:) and water-
i G 0t e .t s
during summer and rainy seasons. o SRS et

. twn s o 2 . .

S8 rought tolerance were identified.

l hc mo]cculdl ]I'(‘l I\CI » (SS!(.\) d'\s . ] g !' q “‘: -
- .... otlaltd W S .
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o,  OVEREXPRESSION OF PR10
O SLRANT CELL LINES O GENE CLONED FROM

F ARACH SALT STRESS

CULTIVAR(S) FORABIOTIC STRESgs:rgi}; OGI;%EIN GROUNDNUT

(PI: S.K. BERA, CO-PI: PROF. NEERA
) : PROF.N
O CES, TNU, NEW DELHD EERA BHALLA SARIN, SCHOOL OF LIFE

Funding Agency: DBT
Fund: 31.99 lakhs

Objective:

- E&ll};iavnacr]sn(g C?élt 2tohi"l-;:ance of two salt sensitive groundnut (Arachis hypogaea)
s an TAG 24) by over expressing PR10 gene isolated from
salt tolerant cell lines of Arachis hypogaeaL.var JL24. ,

Achievements:
« Qver 2500
GG2(1430) werere generated.

« Using PR10 gene specific primer,
putative transgenics were screened.

.  Altogether 55 PCR positive plants
were of GG 2 and 27 of TAG 24,

. Three PCR positive plants were con

10. EVALUATION OF A
SUITABILITY

CULTIVATIONIN INDIA

(PI: A.L.SINGH, Co

Objective:

To determine the opti
Chemiebor as boron

Achievements:
The field trials, conducted 10

Tindivanam, Aliyarna

find out effecti
in groundnut
pronounced in

Bha as Agricol, Chemiebot,

veness an

along with others. The

fluence on, flowering, yie

Supercole

GRICOL® AND CHEMIEBO

AS A SOURCE OF BORON IN GROUNDNUT

mum dose and mode of applic
fertilizers for groundnut crop

gar, Hanumangarh, Manipur @
d feasibility of applying Agricol

-PI: J.B. MISRAandR.S. JAT

various soils at Junaga

results indicat
1d and yield attributes. Soil

manite, Boroso

putative transgenic plants of two varieties TAG 24 (1070) and

321 (203 of GG 2 and 118 of TAG 24)
were obtained out of which 35 plants
firmed in southern hybridization.

R® FOR THEIR

ation of Agricol and

dh, Mainpuri, Jaipur,
ur and Mizorum during 2007-2009 to
and Chemiebor as Sources of B
ed that application of B has

application of 2kg

1, Solubor, Librel, Solu-B and

Scanned with CamScanner
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2010+ 1p0 Res

nps,

Id by 8-51, 6-32, 6-39, 6-24, 6-30, 7-48, 12-46 and 8-309%,
5% by borax and 7-15% by boric acid. The foliar
lubor, Librel and Solu-B increased pod yield by

indicating more or less a similar

Maxibor increased pod yield b)
respectively over control as against 6-5

application of Chemiebor, Borosol, So _
II3]{J28, 15-33, 12-21, 5-30, 6-24%, respectively,

rcsponS_?_-he net return and benefit:cost ratio (BCR) due to usc of various sources of B
: .re mainly due to variation in pod yield, and

calculated year-wise at DGR, Junagadh) werem tinly du , Ol
lgoth Were ymore during summer (2.26-3.89) than during kharif (1.46-2.56). All the
sources of boron enhanced the net returns significantly for all seasons except kharif
2009. All the sources of B, however, did not enhance the BCR. _Appllcatlon.of only
Agricol, Chemicbor, Borax and Boric acid increased the BCR significantly during both

the years and seasons. . ]
Thus, it is essential to apply 2.0 kg B ha™ to improve groundnut pod filling and
quality besides productivity. Any of the sources of B mentioned above may be used for

this purpose.
IDENTIFICATION OF STEM ROT (SCLEROTIUM ROLFSII SAAC.)

11.
RESISTANT GENOTYPES IN GROUNDNUT (4. HYPOGAEA)

THROUGH MUTATION BREEDING
(PI: A.L. RATHNAKUMAR; CO-PI (s): CH UNILALAND VINOD KUMAR)

Funding Agency: Department of Atomic Energy, Govt. of India

Objectives:
« Toinduce additional variability for yield and related traits through mutation
To evaluate the usefulness of induced mutations in creating additional
sources of variability for resistance/tolerance to stem rot
To identify potential mutants having high yield with desired level of
resistance or tolerance to stemrot

Achievements:
In summer 2010, M, population of a Spanish bunch variety TAG 24

comprising 136 single plants (identified earlier for showing <30% incidence

of stem rot under sick plot conditions in kharif 2009) was raised in the sick

plot to confirm the resistance/tolerance of stem rot. The maximum stem rot
incidence of 67.1% was observed in genotype CS 421, which was followed

64.3% in the check variety TAG 24. A total of 103 mutant genotypes of TAG

24 were identified in M, generation with <20% incidence of stem rot under
sick plot conditions.

. In‘khm"{)’ZOIO, M, population of GG 20 comprising 780 single plants was
rallsed in the sick plot and screened for resistance/tolerance of stem rot. The
soil populatiqn of S. rolfsii in sick plot was 23 cfu x 10°. Under this disease
preossure, the incidence of stem rot in the susceptible genotype TAG 24 was
§3 A As many as 96 mutant genotypes of GG 20 were identified with <20%
incidence of stem rot under sick plot conditions in M, generation.

. Thes_e popul‘agions will be further screened under sick plot conditions to
identify promising high yielding mutants with resistance/tolerance of stemrot.

136
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A.L., Rad T., Bera, S.K., Lalwani, H.B., Raval, L. and
" gingh, S. (20! “NRCG 14326 (INGR 0032, IC 0548192), NRCG 14336 (INGR
100% 3 1C 0582477) NRCG 14350 (INGR 10034; IC 0582478) }\IRCG 14409 (INGR
10035.’ C 0582479), Groundnut Arachis hypogacd L.’germp asm. Spanish bunch
’ fresh seed dormancy. Indian J. Plant Genel. Resour.

ermplasm accessions with
24(1): P-112

Germplasm rcgistcrcd

» : . H.B., Joshi, N. and
_ Rathnakumar, A.L-, Radhakrishnan, T., Bera, S.K., Lalwani, ’ el
2. Rathnakuma 8 0511846 (INGR 10041 [t 0583392), Groundnut (drachis

-mass (2.4 ton/ha/year), suitable

Singh, S. (2011) (ING _
hagenbeckii Benth) germplasm with high fqdder bio
evenunder wasteland conditions, perennial in nature; useful for pasture development,
h(11.7%) contents
(Arachis glabrata Benth)

rude fibre (31.2%) and as
(INGR 10042; IC 0583393), Groundnut
fodder bio-mass (3.8 ton/ha/year), suitable under wasteland
re; useful for pasture development, high protein content

highc
NRCG 11847
germplasm with high

conditions, perennial in natu
(16.9%)
Groundnut (Arachis prostrata Benth)

NRCG 17205 (INGR 10045; 1C
fodder bio-mass (3.6 ton/ha/year), suitable even under
i for pasture development, binds

germplasm with high

wasteland conditions, perennial in nature; suitable

soil through tough rhizomes, high protein content (14.2%) and iron content (0.7%).
NRCG 17206 (INGR 10046; IC 0583397), Groundnut (4rachis marginata Gardner)
germplasm, with high fodder bio-mass (3.2 ton/ha/year), suitable even under
quteland conditions, perennial in nature; suitable for pasture development, binds
soil through tough rhizomes, high protein content (16.8%) and iron content (0.7%).

Indian J. Plant Genet. Resour. 24(1): PP-115-116.

nan, T., Bera, S.K., Lalwani, H.B., Joshi, N. and

3. Rathnakumar, A.L., Radhakrish
Singh, S. (2011). NRCG 12035 (INGR 10043; IC 0583394)

, S : , Groundnut (Arachis
appressipila Krapov. and W.C. Gregory) Germplasm, with high fodder bio-mass (1 8

ton/ha/year), suitable even under wasteland conditions, seed forming semi-

perennial; suitable for pasture development, protein content (14.8%
‘I:{]écgrf%%)(INGR 11 0044; IC 05_83395), Groundnut (4rachis pgntoz' Krapov. and
we undirrywagft:r;npdasm, W.lt-h high fodder bio-mass (2.7 ton/ha/year), suitable
even under stelan conditions, perennial in nature; suitable for pasture
pment, protein content (12.1%) and iron content (0.5%). Indian J. Plant Genet

Resour.24(1): P-117.
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, Lucknow, February 21-25,2 >
¢ P8 S S Oll.

pr. H.N. Meena

« Kharif Groundnu
' t Work Uni :
Apr1124-26,2010. rkshop, University of Agricultural Sciences, Dh d
, Dharwad-

Dr.G. Govindaraj

o Kharif Groundnut W
orksho iversi :
24.26,2010. p, University of Agricultural Sciences, Dharwad- April

pr. Radhakrishnan, T.
o Traini '
ning programme oOn Real-Time PCR at Applied Biosystems Lab, India

1(\}}Iurgaon, Haryana , August 2-42010.
. Meeting of stakeholder institutions/organi i

: . anizations ' '
blosecurlty_networkNASC,NewDelhi,N(Igarch;;?gal?.n o ] BT
. Zonz.il meeting of ITMUs, CIRCOT, Mumbai, March 11-12,201 1.
Review Meeting of DUS test centres & Projects, Lecture Hall, N

February 25,201 Ja
. Rabi-_summer groundnut group meeting, BCKVV, Kalyani ‘November18-19, 2010.
« Meeting 0D Information and communication Technology in ICAR, NASC complex,

New Delhi, November 3-4, 2010.
. National workshop on molecular markers , [CRISAT, Patancheru, October 27-29,

2010.
. Meetingofthe bioinformatics grid,
. (Consultation on biotechnology r€s

2010.
. Annual review meeting of the network pr

Delhi, May 19—20,2010. |
. Annual review meeting of the project Of NFBSFARA UAS Dharw

2010. o
. Annual kharif workshop, UAS DharWad,Aprl :
. Annual review meeting of the DBT funded project:
2010.
141 _

ASC, New Delhi,

NBPGR, New Delhi,August7,2010.
earch in ICAR, NASC, New Delhi, July 26-27,

oject on fransgenic crops; NRCPB, New

ad, May 8,

,2010. _
NAU, Coimbatore, Apn»l/:j-.@ :

Scanned with CamScan




Gtatisticians: December 23- 24,
SAS goftware , MPUAT,

“Physiological and Molecular
: nt”, BHU, Varanasi,

PhysiologY ol
s tuﬁder Changing Environme

d laboratory of Applied

PCR at accredite

.K.Pal _
Dr.I.( Trai?ling programme on use of Realszlélgﬁ ; -

o 2#4Augugenomi<.:s under NAIP-AlIele mining project at
2 Management, Anand

orkshop for
for abiotic stres » February
. Two days thematic hop of NAIP com
Bengaluru.

works ponent 1V,

in Plant pathology Rescarch and Human
cultural University

on Innovations
Resourc -26, 2010, Junagadh Agri
(JAU), Junagadh, Gujarat.
. Half-yearly review meeting of AMAAS (Application of Microorganisms in
Agriculture and Allied Sectors) project, NBAIM, Mau, F ebruary 21,2011
y, Visual and NIR
analysis
Harvest

tion of U
d chemometric data

Mr. S.K. Bishi
mme on “Commercial level applica
| Institute of Post=

o Training progra
Spectroscopy methods, fluorescence spectroscopy an
for .evah_lation of foods and biomaterials”, Centra
Engineering and Technology (CIPHET), January 3-8,2011.
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Mr. M. C. Dagly -
Trainin Y
ik ,mcinpmgrummc (2] E;’U’

. ent of <! dayg ., -
Research, an:l‘l?*txlnjlm rcsistm?cS ~inter Schog)) ;:2

* KharifG 2 dhug AN qug]; N "Mark
round Ty 5-25 5 Aty traie arker assistp
24-26,2010 nut Workshop U’ ~_“' l. s ip Whegy" wakd Sclectioy
! s mvcrsit\*o[‘ . » PIrectorae of W or
) Agrlcu]mr.ﬂ Sci heay
i ¢ 1Ncec

Dr.P.P.'1 hll‘lll‘ll:l]:liﬁ:“]]y *NCes, Dharywg. -

* 21 days training | + Al
dis " Halning o5 'Hamegg;

Cases: Its implicay: Ssin
TNAU Coimgn:)hczmon i 9U§tal1}:1c t[))lotcmial. Of bio-pest
] a ore. S dble Cro S CSllCidcs aga;

« Thematic ——— ) P pro eCtion', NOchhﬁ”:;lnch and
% relinms char, 213 on Stratcgic research f, =29, 2010 |
CRIDA. Hy e 88" under Nationg] -0 PeStand disease dypaunice

» Hyderabad, Fe rua Nliative on (J; > dynamics in relation

. WOTkS]‘lOP o revie ry26-27, 2011, 'mate Resilient Agriculture

11-12. 201 W the conduct of DUS .
2010 test held at NAARM
M, Hyderabad, August

* Annual klm.;‘if ground
April 24-26,2010.
Mr. Harish G.

* ICAR sponsored summ
er school "
%Ctokber 8-28,2010, GKVK, UAS Bar?galogdvames
orkshop on “Approved uses of pesticides in agriculture”, New Delhi, August 30

nut workshg Iversi
P, Umvcrsny of Agricultural Sciences, Dharwad

In agricultural acarology”,

2010.
* Rabi-summ :
e er groundnut group meeting, BCKVYV, Mohanpur, November 18-19,
. Tra.ining programme of 21 days on 'Biorational insect pest management', TNAU
Coimbatore.
Dr. Narendra Kumar
on "Marker assisted selection for

o Training programme (21 days winter school)
enhancement of rust resistance and quality trait
Research, Karnal, January 5-25,2011. _ |

« Annual Rabi-Summer Groundnut Researchers Group Meeting, Bidhan Chandra
Krishi Viswavidyalaya, Mohanpur, November 18-19,2010.

s in wheat", Directorate of Wheat

lnjjer I RS), NAARM,
i P.ra;zﬂzgfﬁgn ”Course for Agricultural Researcgoﬁgmce (FOCARS)
Hydprsbid 1 oo FOCARS,API’lMtth;UlyleVV Mohanpur, November 18-19,
meeting, ,
« Rabi-summer groundnut group | o
2 on '‘Biorational insect P

. IZ&IAOR sponsored advanced tramuéginig;trcfﬁe,ffom FebruarylhoMarch9,

management’, CAFT Centre, TNAU, 0
r/ |.’h\

2011. —
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ICAR W
Dr. K.S. Jadon ' :
» Foundation Course for Agricultural Research Service (FOCARS), NAARM

Hyderabad, in92nd FOCARS, September I - December 29, 2010. :

Mr. Abhay Kumar
* Training on Viral Genomics and Transgenic Development, Centre of Advanceq
Faculty Training, Division of Plant Pathology, IARI, New Delhi, July 8-28, 201
Dr.R.S. Jat
* Short course on “Carbon stabilization, saturation and sequestration: Evolving
concepts, mechanisms and approaches, IISS, Bhopal, November 23- December 2,
2010.

Dr. K. Chakraborty
* Foundation Course for Agricultural Research Service (FOCARS), NAARM,
Hyderabad, in92nd FOCARS, September I - December 29, 2010.
Dr. D. Bhaduri
* Foundation Course for Agricultural Research Service (FOCARS), NAARM,
Hyderabad, in 92nd FOCARS, September 1 - December 29, 2010.

Awards/Recognition _ . .
Dr. N.K. Jain, Principle Scientist, elected Councilor for Gujarat state, Indian Society of

Agronomy, IARI, New Delhi (2011-12).

Trainings organized . .
One day training programme on latest groundnut production technologies was
organized on 30.11.2010 for Tamil Nadu farmers.
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Human Resource ag on 31.03.2011

Name

Dr. J. B. Misra

Dr. P. C. Nautiyal

Dr. A. L. Singh

Dr. Radhakrishnan T.
Dr. A. L. Rathnakumar
Dr. N. K. Jain

Dr. A. P. Mishra

Dr. Chuni Lal

Dr. S. K. Bera

Dr. K. K. Pal

Dr. Rinku Dey

Dr. G. Govindaraj

Dr. H. N. Meena

Sh. M. C. Dagla

Sh. Abhay Kumar

Sh. Sujit Kumar Bishi
Dr. Thirumalaisamy, P. P.
Sh. Harish G.

Dr. Narendra Kumar
Dr. Koushik Chakraborty
Dr. Debarati Bhaduri
Dr. K.S. Jadon

Dr. Prasanna Holajjer
Dr. K. S. Kalariya

Dr. Ajay B.C.

Ms. S. M .Chauhan
Sh. D. M. Bhatt

Dr. D. L. Parmar

Sh. N. R. Ghetia

Sh. P. V. Zala

Sh. V. G. Koradia

Sh. P. K. Bhalodia
Dr. R. S. Tomar

Sh. V. K. Sojitra

Sh. H. B. Lalwani
Sh. H. M. Hingrajia
Sh. Ranvir Singh

Dr. S. D. Savaliva

Designation

Director

Pr!ncfpal Scientist (Plant Physiology)
Prfanpal Scientist (Plant Physiuloéy)
Pr!nctpa] Scientist (Plant Brccdinuh)
Prfncipal Scientist (Agronomy) )
Prm'cipal Scientist (Plant Breeding)
Scnfor.Scicmist (Agril. Statistics) )
Scnfor.Scicntisl (Plant Breeding)
Sen!or.Scicntist (Genetics and Cytogenetics)
Senior Scientist (Microbiology)
Senior Scientist (Microbiology)
Scientist (Agril. Economics)
Scientist (Agronomy)

Scientist (Plant Breeding)

Scientist (Plant Biotechnology)
Scientist (Plant Biochemistry)
Scientist (Plant Pathology)

Scientist (Entomology)

Scientist (Plant Breeding)

Scientist (Plant Physiology)
Scientist (Soil Science)

Scientist (Plant Pathology)

Scientist (Nematology)

Scientist (Plant Physiology)
Scientist (Plant Breeding)
Technical Officer, T (7-8)
Technical Officer, T (7-8)
Technical Officer, T (7-8)
Technical Officer, T (7-8)
Technical Officer, T (7-8)
Technical Officer, T (7-8)
Technical Officer, T (7-8)

Farm Superintendent, T6

Technical Officer, T6

Technical Officer, T6

Technical Officer, T6

Technical Officer, T6

Technical Officer, T6
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S0,

50.

39.
60.
61.
62.
63.

65.
66.
67.
68.
69.
70.
7l.
72

73.
74.
75.
76.

Narne
Sh M K Gy
I 3B Deobans
I MOV (soshia
Sh P R Nk
Wi VS Chaudhan
Sh Virendra Singh '
ShoBOM. Chikam
Sh D. R. Bhatt
Sh R. D. Padawvi
Sh V. K. Jain
Sh. H. V. Patel
Sh. Prabhu Dayal
Sh. O B. Patel
Sh. 1. (5. Kalana
Sh. K. H. Koradia
Sh. A. M. Vakharia
Sh. G;. 1. Solanki
SH. P. B. Garchar
Sh. Sugad Singh
Sh. N. M. Safi
Sh. B. M. Solanki
Sh. G. G. Bhalani
Sh. Pitabas Dash
Sh. R.N. Mallik
Sh. G.C. Prasad
Sh. J. B. Bhatt
Sh. R.T. Thakar
Sh. M. B. Kher
Ms. S. Venugopalan
Ms. M. N. Vaghasia
Sh. R. D. Nagwadia
Sh. C. G. Makwana
Sh. H. S. Mistry
Sh. P. N. Solanki
Sh. M.H. Kava
Ms. Rosamma Joscph

Sh. L. V. Tilwani
Sh. Y. S. Karia

Designation
Fechnrcal Officer, T6
fechnical Officer, T6

Fechncal Officer. T6
Technical Officer, T6
Technical Officer, TH
Technical Officer. T6
Techmical Officer. T6
Technical Officer. TS
Technical Officer, T3
Technical Officer. T3
Technical Officer. TS
Technical Officer. TS
Technical Assistant, T4
T4
Technical Assistant, T4
Technical Assistant, T4
Technical Assistant, T3
Technical Assistant, T3
Technical Assistant, T3
Technical Assistant, T3
Technical Assistant, T2
Technical Assistant, T2
Technical Assistant, T2
Administrative Officer
Finance and Accounts Officer

Assistant Administrative Officer

Assistant
Security Supervisor
Assistant
Assistant
Assistant

ubDC

LDC

LDC

LDC

PS to Director
PA

PA

Technical Assistant,
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Name

Sh. N. M. Pandya
Sh. D. M. Sachania
Sh. R. B. Chawada
Sh. C. N. Jethwa
Sh. R. V. Purohit
Sh. M. B. Sheikh
Sh. K. T. Kapadia
Sh. J. G. Agrawat
Sh. V. N. Kodiatar
Sh. R. P. Sondarwa
Sh. G. S. Mori

Sh. V. M. Chawda
Mrs. D. S. Sarvaiya
Sh. N. G. Vadher
Sh. A. D. Makwana
Sh. P. M. Solankj
Sh. B. J. Dabhj

Sh. C.G. Moradia

Designation
SSS

SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
SSS
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Sanctioned strength, employees on position and their category-wise dis“‘ibutio“ o
on31.03.2011

Category Sanctioned On position General SC ST OBC
Scientific 39 + 1 RMP 25 15 04 02 o
Technical 40 36 23 04 05 04
Administrative 14+2 13+2 07 +02 02 00 04
Supporting 19 18 04 04 03

07
Total 112 + 03 92 + 02 49 + 02 14 10 19

Discipline and grade wise sanctioned scientific positions

Discipline Scientist Sr. Scientist  Pr. Scientist
Agril. Economics 1

Agril. Entomology
Agril. Extension
Agril. Statistics
Agronomy
Biochemistry (PS)
Biotechnology (PS)
Genetics and Cytogenetics
Microbiology
Plant Breeding
Plant Pathology
Plant Physiology

Soil Science (Pedology)
Agril. Engineering
Nematology .

Total 22 14 3

1 o

— N

1
1
1
1
1
1
2
2
1
1

s (e e RO B O e S B
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Transfer -
Sr. :
No. NCumbep, -
-). Shri ‘(.P. Singh__ T f7~3) | from Transf('rretl to With effec
<. Dr.G. p. Salishkumar l)("R'J“““gadh SR, Luck trom
3. Shri Surajpa) gi & DGR, Junag i 13.08 2010
5 : Jpa Slngh, T5 DG nagadh DOR, Hyderabagd 17.00 %
+ ShrirR, N Mallik, A o : R, Junagaqy, CIRG, Makhdo : ”"‘I";'””
s AL ~ » Makhdoom
5. Dr.R. S. Jat, Scientigy ;E]:{ Junagagh CIRG, Makhdoom ]:‘:11;:;::
IR, Junagadh DMAPR, Boriavi ZH'.(I;_::UII
Resignation

Shri Mamunatha, Scicnlisl, Plant Biote

chnology resigned from ARS w.ef 14.12.2010

Financia) Upgradation

DPC held on 23.07.201

0 for Administrative and Skille
employees

d Supporting Staff; benefit to 19

DPCheldon25.11.2010 - Shri L.V.Tilwani promoted to the grade of PA

DPC held on 06.09.2010 - Smt. Rosamma Joseph and Shri V.S, Kariya promoted to the
grade of Personal Secretary and Personal Assistant, respectively

Superannuation

Smt. Veena Girdhar, Technical Officer, T6, w.e.f. 31.12.2010

Death
Shri B. K. Bariya, SSSon 10.01.2011
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ant Meetings

AR
Import
Institute MzmagementCommittcc (IMC)
The meeting of the 10" Institute Management Committee of the DGR,
sas held on 30" June 2010. Shri R.N. Mallik, Member Gecretary presented
g. There were total 10 items On agenda in
he Institute o0 each item was
of agenda for

rtof9" IMC meetin

the Action Taken RepoO
the last i.e. 9" meeting of IMC and action taken by t
. - on the items

apprised to the committee. This was followed by discu
The meeting discussed 2 number of proposals put up to the
ble printer (laser jet)

the X" IMC meeting.

e for consideration related to provision of laptop; porta
CD projector to Scientist 1/c, AIC G); demolition and re-
ndary wall of eastert side of the farm; metalling of internal road of
farm; fund for construction of farmers training hall and seed storage StOres; re-
structuring of main electric supply I overcome ' blem of voltage drop;

GR for enhancing administrativ '

sity basis. Considering the
1s to Council.

organization of scientific units at
es on function
posa

rovision of mobile phone faciliti
need of DGR, the co d to recommen
Misra, Director, GR, Junagadh.

anagement, JAU,

mmittee agree
The meeting Was chaired by pr. J. B
Dr. D.B. Kuchchadia, principal, Institute of Agri. Business M
Junagadh; Dr. A.H. Menon, Dean, College of Agril. Engineering & Technologys JAU,
Junagadh; Dr. C. Chattopadhyay, Principal Scientist, [IPR, Kanpuf; Shri Thiru K.
Mohan, Deputy Director of Agriculture (Pulse and Oilseeds), Commissioner of
iculture, Chennai; Dr. T Radhakrishnan, . .ina] Scientist, DGR, Junagadh;
hai Zala, ' havi, participated in the
- as the Member

Agrl
Shri Haridasbhai Bikhab
meeting as Members and Shri R.N. Mallik, A

Secretary.
e Research Committee (IRC)

The 55" and 56" meetings of Insti
3 February

13 May 2010 and 27 January-
chaired by the Director, DGR. During the m
¢ technical programme for ensuing seasons were

research work was reviewed and th
finalized. The pIs of different projects presented the highlights of their respective
fwork. The plans of work proposed by the

projects and then proposed future plans 0
' re 1 the meeting and subsequently the plans Were
SOurces.

committe
and portable L
construction ofbou

mittee wWere held from 11-
ere

Both the meetings W

tute Research Com
eetings, 2 projeet—wise progress O

Institut
2011, respectively.

discussed t
rities an

approved keepingin view the prio
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UAL REPORT
2010-11

GENERAL | NFORMATION

Institute Management Committee

Chairman
Dr. J.B. Misra, Director, DGR, J unagadh

Members

Dr.R.A. Sherasiya, Director of Agriculture (Gujarat), Krishi Bhavan, Sector 10-A,
Gandhinagar

Shri S. Kosalaraman, 1A, Commissioner of Agriculture, Chepauk, Chennai —
600005

Dr. A H. Memon, Principal and Dean, College of Agriculture Engg. & Tech., JAU,
Junagadh-362 001 , Gujarat

Shri Madhubhaij K_ Mankad, Progressive F armer, Krishi Vigyan Kendra, Gundala
Road, At. Sadau, Tal. Mundra (Kutch) 370421

Shri Haridasbhaj Bikhabhai Zala, Progressive Farmer, Post at: Vadhavi, Dist.
Junagadh

agar, Finance & Accounts Officer, Central Arid Zone Research
Institute (CAZR]

), Light lndustrialArea, Jodhpur 342 003
Dr. V. S. Bhati

a, Principal Scientist, National Research Centre for Soybean,
Khandwa Road, Indore 452 001

Dr. D, Kumar, Principal Scientist & Project Coordinator (Arid Legumes), Central
Arid zone Research Institute, Jodhpur342 003

Dr.C. Chattopadhyay, Head, Division of Crop Protection, Indian Institute of Pulses
Research, Kanpur208 024

Dr.D.B. Kuchchadia, Director of Researc

h,J unagadhAgril.University, Junagadh
Dr.T. Radhakrishnan, Principal Scientist, DGR, Junagadh

Member Secretary
Administrative Officer, DGR, Junagadh

Research Advisory Committee

» Dharwad, ‘Suggi', Alur Compound,

Members
1. Dr. SN. Nigam, Princ; al Scient;

Hyderabag £ o p lentist (groundnut), ICRISAT, Patanchery P.O,,
2. D'V Muralidharan,

Profe i ;
Plant Breeding ang Gene oot (Ollseeds), Department of Oilseeqs, Centre for
641003, i

tics, Tamj] Nady Agricultyra) Umversity, Coimbatore—
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ANNUAL REP!S]

e 2010-11
JE

AN ——— :

Director Instruction, MAU, Parbani, 'Prasad’, 243, N-3

3. Dr. G. S. Jadhay, Ex-
CIDCO. Aurangabad-431003, Maharashtra
4. Prof. R. L. Savaliya, Dircctor of xt. Education, Junagadh Agricultural

. University, Junagadh 362001, Gujarat
Professor of Entomology, Agri. Biotech

Dr. G. V. Subbaratnam, Retd.
wdation, A. P. Netherlands Biotechnology Programme, ATIC Building, ARI

5.
ajendranagar, Hyderabad- 500030

[Fout

(,‘umpus,AN(_ERAU, R
6. Dircctor, Directorate of Groundnut Resc

Assistant Director General (O & P), Indian Council of Agricultural Research

havan, New Delhi—110 114
ankad, Progressive FFarmer, Krishi Vigyan Kendra,

irch, Junagadh-362 001

(ICAR), Krishi B

8. Shri Madhubhai K. M
" Gundala Road, At. Sadau, Tal. Mundra ( Kutch)370421

Shri Haridasbhai Bikhabhai Zala, Progressive Farmer, Post at: Vadhavi, Dist.

9.
Junagadh

Member Secretary
Dr. P.C. Nautiyal, Principal Scientist, DGR, Junagadh-362 001

Institute Research Committee

Chairman: Director, DGR
Members: All scientists of DGR, Junagadh
Dr. Rinku Dey, Senior Scientist

Member Secretary:

InstituteJointStaffCouncil

Chairman- Director, DGR

Members: Staffside
ShriD. R. Bhatt, Secretary-1JSCand Member-CJSC
Shri V. K. Jain, Member

Shri Y. S. Karia, Member

Mrs. M. N. Vaghasia, Member

ShriC. N. Jethawa, Member

Shri B. J. Dabhi, Member

A

Members: Office side
Dr. P. C. Nautiyal, Principal Scientist

Dr. Chuni Lal, Senior Scientist

Dr. R. Dey, Senior Scientist

Shri C. P. Singh, Technical Officer (T-7/8).
Administrative Officer

Finance & Accounts Officer

I
2,
3.
4.
5,
6.

187
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FINANCE AND ACCOUNTS

EXPENDITURE STATEMENT FOR THE YEAR 2010-11
DGR-Main Unit

Rupees in lakhs
Sr. Budget Head Non-Plan Plan
No. BE RE  Expenditure BE RE  Expenditure
1 Estt.Charges 385.00 460.00 454.53 0.00 0.00 0.00
2 OTA 0.00 0.00 0.00 0.00 +0.00 0.00
3 Wages 40.00 42.00 3445 0.00 0.00 0.00
4 TA. 5.00 6.00 5.99 8.00 8.93 8.93
5 HRD 0.50 0.50 0.51 4.00 5.00 4.99
6  OtherCharges 55.80 93.50 92.82 23800 253.41 25332
including ‘
Equipment
7  Works 10.00 4.00 3.97 50.00 32.66 32.66
Total 496.30  606.00 59227 300.00 300.00 299.9¢
AICRP-G Rupees in lakhs
Sr.No. Budget Head Allocation Expenditure
1 Pay and Allowances 316.27 316.27
2 TA 6.90 6.90
3 Contingency 58.08 5775
ECEERDIN 0.00 0.00
5 Non-recurring contingency 4475 4475
Total 426.00 :

425.67
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pirectorate of Groundnut Research

Post Box No. 5, Ivnagar Road

Junagadh - 362 001, Gujarat, India

Phones

Director

EPABX

Administrative Officer
Guest House

FAX

Telegram

E-mail

URL

- 0285-2673382 (direct)

0285-2672550 (telefax)
0285-2675831 (residence)

. 0285-2672461/2673041
: 0285-2672843
: 0285-2673629

. 0285-2672550

. GNUTSEARCH
. director@nrcg.res.in

. http://www.nrcg.res.in
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