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PREFACE

Unlike the previous three vears
s there was a steep fall in proscliucti!o:wd}:]ceartj()%_m has rather been not good for groundnut in India
s o . compounding eff . s
: W , E g effect of reduction in both area :
productivity his was due mainly to low and unevenly distributed rainfall in this year. g

The closing of the yea % O
bringing about several taski ani:lzai?-ﬁ ?7 also coincided with the closing of the Xth Five Year Plan thus
ginge 1vities to an abrupt halt whi . .
- ceiving the approval of XIth Five Year Plan, P which could not have been continued without

_ I take this opportunity to write this preface for the annual report of the National Research Centr
for Gr oundnu.t for t?le year 2006-07 much against what the propriety would have 0t1;e1wise demande;
Ideally speaking ‘hls' report should have been published some time in May-June 2007 and this 1'ef'1c:;,
should have been written by the then incumbent director. I took overas the officiating director onF; i J:thc

2008 and then as a regular director on 12 January 2009.

No sooner had I- taken over thaf‘l I realized that a huge back log of reports and other obligatory
retufns lay there to be disposed off. This backlog, among others included publication of annual reports
for the years 200_6-07 and 2007-08. While the unedited compilation of the annual report for the year
2006-07 was available, the report for the year 2007-08 was yet to be compiled and edited. By the time |
was able to take grip of the situation, the report for the year 2008-09 also became due. I, therefore, started
attempting to clear the back log firstand then concentrate on the report for the year 2008-09. 1 was later,
however, advised by my elders not to struggle with the previous annual reports and instead bring out the
report for 2008-09 first. Heeding to this advice, I decided to go ahead first with the publication of the
report for the year 2008-09. Although I could not have been held responsible for not bringing out the
reports for the years 2006-07 and 2007-08, yet being guided by the proverbial wisdom 'its better late than
never”. I decided to clear the back log and maintain the continuity by publishing the missing links for the

ars 2006-07 and 2007-08. It was otherwise also desirable as publication of these reports will also bring

ye
on record the good research work that the scientists of NRCG have been doing during these years. Thus,
he job of bridging the gap is over while the other half will be

with the publication of this report half t
completed with the publication of report for the year 2007-08.

The contributions of all the scientists of NRCG for inclusion in this report are gratefully

acknowledged. The efforts of Dr. Rinku Dey, Senior Scientist (Microbiology) in compiling, editing and
eport are praise-worthy. The credit of providing

overseeing the entire process of publication of this r . _
Hindi version of the executive summary goes to Shri C.P. Singh, Technical Officer (T6) and Shri V.K.

Jain Technical Officer (T-5).

J. B. Misra
Director
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Executive Summary

Forty-five fresh crosses were attempted i
R e g : In khari ,
abiotic stresses into agronomically SUPCriorgen:l;{)mOG 1o incorporate resisy
es. ance to different biot
nt biotic and

Atotal of 22 new advanced-breeding lines 4 Spanishand 18
, and 18 Virg;

A test entry, PBS 24030 which out yielded
' i ; th -
by the Varietal Identification Committee. ¢ check varie

Three advanced cultures, PBS 24004 (Virginia
bunch) were evaluated under AICRP-G trials

Segregating materials of 34 crosses attempted for different breed;
reedin

enters for locati i : 5 iect]
G centers for location specific selection and varietal development B objectives were supplied to 11 AICRP-

In insect simulated artificial defoliation exper;

: periments, pod yj ]
e lants i : » pod yicld dec 7 .
when the plants were defoliated during pegging and pod filling Stagesrfi?gii :;t}]lglcreasung defoliation, and

mong different botanical :
::;inimim  Yop Cngted o Sletse:t?id against Caryedon serratus, oviposition and :

pple seed powder and the adult emergence was minim .POI%/W:lghl loss was

umm 1% Lantana camara

Jeaf powder.
Among different receptacles evaluated for the m
: anagem : i
most suitable. gementof Caryedon serratus, fertilizer bags were found

The cowpea-g roundnut intcrcrop as f()llnd suitabl forr in opula Th h . d
. - . .W e for reduci g the iassid pop ion € sorghum an
maize mtercrops nc eased the t rins pnpulalion while pige()ﬂ pea reduced it The i:lt'ﬁ.:ICI‘Op '- ith .d , 0
T eth . PIng witn castor,

however, gave the highest CBR (1:1.95) followed by pigeon pea (1:1.86).
e s NEC S o 101,10, 2630k 7 v s ety b st

i ool e fed conons ok e Qs gyl o v kst @
Sg?fgzr;éi C‘;ﬁ i\:éa;;fri,;gittoi; c::-;l\)v;i 'fgb;;:ll;li Z;lggrdi?;szsiégf.lpping material for sucking pests. The yellow COIOL_H‘

Thg aphid population was high during Noyembér, December, January and February; J assids werel abundant
during February and March and a surge in population of leaf miners was observed during November to

January. :

Eight genotypes viz., NRCG C
to ELS and LLS (disease severity 2.0) during kharif 2006. _

Compared to the highest incidence of 18.33% of PBND in susceptible check GG 2, in sixteen genotypes

Snos. 30, 154, 264, 268,285,303, 311 and 329 showed promising resistance

there was no incidence.
NRCG CS 19 showed resistance to Sclerotuim rolfsii (stemrot) underartificial conditions.
CS 168 and CS 25 showed moderate level of _res'.ilstancc to Aspergillus nigér under ip-virro conditions (>30%
sced colonization) compared to GG2 (83.3%) and some other genotypes (100%) . .
GTO06 (T' virens) and NRCG T 17 (T- harzianum), were found Lo be
ot) and S. rolfsii (stem rot) under in vitro conditions and
lyinoculated conditions. :
d for on farm trials under rai

T_wo isolates of Trichoderma viz., NRC
highly antagonistic to both 4. niger (collar r
effectively controlled the diseases under artificial

High water-use-efficient lines were identified and selecte
FPRE approach. S en

n-dependent systemin
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e Wild Arachis species and their accessions Were characterized to identify various traits associated y, ith
1 v iy
{ high temperature tolerance. i
f salinity during germination and éa 1 e
I y :

droughtand drought inducec
Twenty-seven groundnut cultivars were evaluated for tolerance ol
and susceptible cultivars were identificd.

seedling stage and then tolerant
shoot growth, crop canopy architecture, and St:eﬁ' -

us on root and : .
nsuitable for the cultivationin rain-dependent system,
domonads resulted in 1
vars GG 2and JL 24,

proved gro{vlh, yicld and nutrient up take olt;'

Work on ideotype concept began with a foc
and seedling vigour to proposc an "Ideotype
e Inoculation of a consortium of non-fluorescent pscu
characteristics and pod yield in field trials with groundnut culti

es as seed inoculants resulted in m

Application of PGPR cultur
bold-seeded groundnut cultivars.

Consortia of PGPR, PSM and rhizob
promising for enhancing pod yield of g

and yield parameters of summer groundnut (TG 26) under irrigate
d more P and showed higher P in tl
on increased Ca content inseed and
indnut genotypes Werc d

mproved plant gro yy, :

a consortium of PSM and rhizobia was foup dl o
ation of PGPR cultures improved the growth b

d conditions.
rcir kernels and shell than the smal]
shell with a more pronounced effect B
Iso found to show Zn deficiency e

ia were evaluated and
roundnut (GG 2). Inocul

The large-sceded genotypes require
seeded genotypes. Calcium applicati
on large seeded genotypes. The large sceded grot
indicating that their Zn requirement was not met properly.

Application of P and Ca, increased pod yield by increasing the length and width of the pod and seed in

groundnut.

and S-efficient genotypes Were identified by screening 103 genotypes in the field. K o
were: LGN 2,1CGV 38448, Tirupati 3, TKG 19A, ICGV 86590,NRCG 1308,ICGS 76, * '
d S-efficient genotypes were: ICGV 86590, LGN 2,M 335, TG 64,

CSMG 884, M 335, NRCG 7085-1; an
4,B95, Somnath, BAU 19, and TKG 19A.

FeESG 10-1, CSMG 88
ata obtained from four locations, some nutrient efficient]
84, ICGS 76; and Ca-effic

e A number of K-

efficient genotypes
ines were identified. P-efficient: 2
ient: CSMG 84-1, M 335, ICGV.

~ Onthebasis ofd
[CGV 86590, FeESG 8, CSMG 84-1, SG
86590,DSG 1,GG7,GG 13.
types were analyzed for Zn for categorizing these as low (below 30 mg/kg), o

Zn) zinc density genotypes.
greengram system recorded maxi

nand soil organic carbon.
ive stage in groundnut

; The seeds of 70 groundnut geno
' medium (31-50 mg/kg) and high (> 51 mg/kg
ng system (200-300
1d, total productivity,
80 PE and providing a transient stress at vegetat

%), groun dnut-wheat- mufﬁ
and also total soil nitroge 2

* Under intensive croppi
- groundnut equivalent yie
\ pplication of nine irrigations at 0.

ecorded highest pod yield.
t can be managed with s

. ;Ui__lder limited water availability, irrigation to groundnu
 skipping irrigation at vegetative and pod maturity stages (90-100 days) and a water pro

- kg/mm/ha.

;).‘._App_iicat'ion of Ca and K improved the WUE which was the maximum under 6
The Ra_nq of Ca_ and K appearea to be an important factor for achieving improve
productivity inirrigated groundnut.

Seed coating with CaSO, and cow dung showed some potential for sowing of groundnut under dry condition

even irrigations at 0.80 PE_
ductivity of 7.76-781

0% deficit of field capacity
d yicld and wale

(pre- monsoon).
y compatible and gavc'th

For groundnut + cotton intercropping system, groundnut variety GG 20 was ver

~ highestpodyield.
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The results showed that in saline b
threshold salinities for optimum yi:l.?gl;?;;y soil 2-3 g /M and 4
- Oundnut and -6 dSh'n 5
Sahnlty of irr
IITigation w
ater were the

Oil contentand nitrogen (protei : Mustar,
(protein) content in gro undnut rd crops, respectively

soil and irrigation water salinities and muygt
: Stard crg
Psdec

, Among the released varieties tested i
ong n sali i
Virginia group and TG 26, TAG 24 «r 37 gave
‘ I , 1d IC ’ i
showed relatively high tolerance to salinitgilshiz é;\’e the maxin:lurlr?ﬁai? Spar
g anish varieties i s

cultivars TKG 19A, GG 20, ICGS 7
ieldi ¥2 ; 6, CSMG

yielding for NEH region and genotype; 84-1, ICGV 865

98448 to be high yielding and also ﬁﬂfrsigﬁcf\? 1 90 and M
more than1000 kg/ha. efficient with pog

The maximum groundnut yield was obtai .
seeded groundnut cultivars, ICGS 76 ané%]gg{;’;;??lze + groundnu
ormed well inN

re igni
ased Significantly qye 1o high

t intercroppin

Cow dung compost (10 t/ha), mustard oil EH rcgiorfp g (1766 kg/ha) The large

(2 t/ha), were the most promising orga : cake (1 t/ha), Gliricidia green | |

* iced in NEH region. Applicatio 5, OI}ICS(S]DEEBI’S with significant resigu;a: f%l{) Vha) and vermicompost

t/ha) showed maximum pod yield of2017 kg !hag ,0/ha + 100 kg K,Oha + E(i::ﬁ:hzesmé? of B was also
‘ . na + FYM (‘0

Ninety-six accessions representing five .
: : sections: P

Jeteranthae (02) an rocumbent g

Illf(;::zr;écessiénsi;gclzglzomf:;osae (35) were maintained under'3 %c(&G), Erectoides (04), Arachis (49)

¢ served for the medium-term in cold store (tempeg el:ﬁ bank. Nine thousand twenty.

rature 4°C and RH 30%) i

o Thirty-onc new accessions including'nine wild Arachi .
: ctafi rachis spec
¢ BP ‘ . pecies were asse
13113 g rgrg I;Ié) S: Ij& 113110:}: station, respecmtely.Atotal of 1362 accessions wI;-TEd th;ough 103?1 exploration
i "Th th(; '-‘335 (11) _and various universities (955) to suppo rtthzugr? ied to 24 indenters viz.,
rogrammes. Three hundred and twenty-two accessions were multiplied in sufﬁcieﬁ?:]rllxgaﬁ:% ‘mg;ovemcm
tity and deposited

with NBPGR for long-term conservation.
One hundred and ei ghty-four mini core accessions of
. groundnut were characterized for 19 qualitati
] 1 l
aits at NRC;Gl Junagadh an-gl MPKY, Jalgaon. High coefficient of variabﬁlilt? ltaégij:.;l(\l xzal
E)g) plantand per m”], pod length an(:’i 100 seed weight at both the locations whereas at
served for seed length and seed width was much higher than those observed under

quantitative tr
recorded for pod yield [
Jalgaon, the variation 0
Junagadh conditions.

Released varieties (120) were charact
1lso characterized on the basis of DUS

each of these varieties

erizpd for 19 qualitative and 27 quantitative traits. The varieties were
guidelines and a few distinct morphological traits were identified for

the cross combinations, exceptJ11 x A. rigonii.
s revealed that 'crinkled-leaf’ and

ly and were monogenic in nature.
er pot conditions.

the basis of molecular

Truc hybrids were obtained inall
'white-testa' versus

generation
ted independent
re screened against salinity und

o Phenotypic ratios of F, and F,
terinkled-leaf and 'red-testa' segrega

One hundred and fifty advanced breeding lines we

°
: e Relationship among the available accessions of wild Arachis species Was worked on .
| markers. ' by o3
| o The genotypes GG 20, NRCG CS19,ICGVV 86590, PBS 24030 and GPBD4 and their crosses W1

CS 19 were analyzed for polymorplisim using 30 SSR primers. .
o Sixten cultivars having protein content higher than 25.0% were identified. o
_ e ———
o
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ntent higher than 50.0% were identified. The oil content of R
co 1e range of 40.6 to 50.8% with 5 mtc:e kerngls- A
£25.1%. 1 0f 45 49,

types) was in tl
£18.2t029.8% withameano

Fourteen genotypes having oil
fvitamin C (1-3mg/100g) whic grad |
- Stadug)jy.

ion
the core germplasm collectio
. sintherangeo

while the protein contentwa
e Developing groundnut kernels c_ontained appreciable amounts O
decreased with increasing maturity of pods. |
Genotypic differences were discerned inthe allergen content of 19 cultivars.
groundnut composite flour (80:20) was adjudged to be the bt’:stfmm

Chapati prepared from wheat and

organoleptic point ofvicw.
'Groundnut chat' was found acceptable.

loliquefaciens (amylases prod -

when cultured on groundnut de-oiled cake also prodyceg o

er

(126 geno

A newrecipe . i
Three microorganisms Viz., Bacillus amy ucing) and Bacillys Sp B
Iso contained cellulase and protease while that of ot

(both protease producing)
f B. amyloliquefaciens a :
Jase. The amylase produced by Bacillus am-"’}"f"‘!“efac'iehs e
acienslogt:

Aspergillus oryzae

enzymes. The extracts 0

sp.and A.oryzae contained cellulase and amy

about 50% ofits activity during storage (4°C) fortwo months. :

The protease production potential of Bacillus subtilis P5 was successfully enhanced through UV mutatjgy:

A repository of isolates of Aspergillus at NRCG was de\{eloped_ having 417 isolates of Aspergillys o
¢ repository is being maintained as single spore cultures on agar

°
(mostly A. flavus and A. ochraceus). Th si
slants and also under long-term storage as Iyophilized culture. i
NRCG T16, NRCG T 32 and NRCG T 34 were found 1,

e Fourisolates of Trichoderma spp. Viz. NRCGTI2, RCG T .
be highly antagonistic to Aspergillus flavus (> 45% inhibition of growth) which completely overgrew the
pathogen in 5 days. b et
Using the commercial kit for microbial AFLP (invitrogen), the protocol for AFLP of A. flavus was
standardized and optimized. W
DNA Polymorphism could be detected among sixteen isolates of A. flavus with similar morphology but 'I

differing in toxigenicity.
Twenty advanced groundnut breeding lines/genotypes showed tolerance of A. ﬂavu.é infcc'l'inn”zind- |

°
subsequent aflatoxin contamination over the seasons during 2006.
The pre-harvest integrated aflatoxin management package cvaluated over the secasons sighiﬁcﬁaﬁﬂyj

prevented aflatoxin contamination.
The socio-cconomic status of groundnut farmers of Junagadh district was medium to high.

GG 20,GG2, GAUG 10, and Punjab 1 are very popular varieties among the farmers.
The adoption of optimum nutrient management (NPK and micro-nutrients) practices and applicatiob of
biofertilizers were quite low. o
The major diseases of groundnut were stem rot and collar rot. Farmers would prefer a variety similar to GG-

20 but resistant to stem rot.

Majority of the farmers were not aware of aflatoxin contamination of groundnut.
ge seed size. Phenotypic selections were carried ou

Fresh crosses were effected to incorporate the trait of lar

inF;and F, generations and 37 selections were made.

Sc o . . . . . .. to ahi
gregating materials in F, generation of 10 crosses made for improving seed size were supplied to &

A_JCRP(G) centers
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e » adv: d breeding line PBS 2908

o seeded advancc g 0 was proposed f :

i.:'],:::ll\j’anccd preeding l1ine ICGV 99101 was evaluated under LSVT of c:\“%vtgg\(ﬂ(t}l)ogu?&icjr!AICRP AL

i ~ ¥ kharif2006.

10typess IC?\VPSB%ZZI;(,)]g(IV 97061, 1CG\_f 99101, PBS 29035, PBS 29078, 1 o

PBS 29079 A, 73 and PBS 29069 did not support any seed colonizatim; b(;'a‘i‘;g?()s E PPS
. flavus (isolate

AF 111) ander laboratory screening.

B . in Junagadh, low and high ity chikkii .

| puring peak geason, 1n N 1g capacity chikki industries generat

- man-hours employment per month, rpspectwely,'whereas during the off-:eas;: ?{11 ea;gaa: ;}f ;223 and 4.200
was only 960 and 740 man-hours. A similar trend in employment is noticed insalted grouﬂd:ut ?lildx‘i?rli?qated

| The major cOst of pl_‘oduction in chilki and salted groundnut industries was the vari ‘
- major raw materiali.c. kernel. _ riable especially that of the

Fifteen back cross and five new interspecific crosses were attempted

¥ geventy-nine singleplant and 83 bulk interspecific progenies were advanced to the next generation.

utant lines (‘crinkled leaf-red testa' and 'crinkled leaf-white testa") for kernel colours, and 3

. Two isogenic m
ly Spanish groundrut genotypes viz., NRCG CS 148,268 and 281 were developed.

large seeded, ear

~ The genotype NRCG CS 85 with promising resistance to PBND was developed.

ing leaf callogenesis in A. prostrata than the combination NAA

. Picloram alone was more effective in induc
idiazuron (TDZ) was more responsive in inducing

in combination with either BAP or th

~and 2,4-D. Picloram1i
~ leafcallogenesisin A. prostratathan NAAand2,4-D.
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Research Accomplishments

OJECT01: BREEDING AND GENETIC
e STRESSESINGROUNDNyT ' UPIES ON BioTIC

(CHUNI LAL, A. L. RATHNAKY

MAR, K. '
T.V. PRASAD, P.C. NAUTIVAL AN A.L.l\‘snfl{é!E)IPRASANNA‘ VINOD KUMAR,

AND ABIOTIC

Hybridization

_ _ & resistance to different bioti
rnorpho—phymologlcal tra e

_ | : its associated with high water-
: 3 owing modified triple-test cross). Out of 1] SgZO hand
pollinations made, at the time of harvest only abouyt 14% could :

1€ 0. be recovered as the '
poor rate of success In artificial hybridization coy il JoL T

Id be attributed to the unfav iti
. : ; . orable weather conditions
(excessive and continual rains) that prevailed at the crucia] stages of crop growth,

Selections and generation advancements

On the basis of hybrid vigor in F, and non-segre
previous year, Were identified as true hybrids: Onl
senerations (F ;toF ) in the crosses attempted in th(?
;nd abiotic stresses. In most of the cases, no selecti
such cascs, after harvest, the produce was bulked as

gation inF, generations, 20 F,s and 36 Fs, developed during
y 184 single plant selections could be made in various filial
previous years for incorporating resistance to different biotic
ons could be made as the pod bearing was extremely poor. In
such and advanced for next respective filial generation.

Multiplication and maintenance of advanced breeding lines

In kharif 2006, a total of 397 advanced breeding cultures, developed under the project were raised for
maintenance. '

Screening of advanced breeding lines for resistance to biotic stresses athot spot locations
cr
Screening for resistance to PBND at Raichur

In rabi-summer 2005-06 and kharif 2006, respectively, 21 and]§31adga31cel?‘ breeding :?sfv ;}ir:l;;ge:é?o;}
rible.c i ion to PBND. In both the seasons, : )
ible RG 1 were screened for reaction . | ;
L CheCl‘f Y?in'?}t!h]:advanccd breeding lines PBS 16020 and PBS 16021. Since, there was fgg:;;i;tb );
il W(;‘ S Dbsgllc ‘;’%I\IID during both the seasons, these advanced breeding lines (Table 1) were cons
high incidence .

resistant to PBND. s i
T:I)Ic 1. Reaction of advanced breeding lines to PBND at Raichu

Disease incidence (%)

Sr.No. Advanced breeding lines Rabi-summer 2005-06 Kharif 220006 i
4,
8.59
. PBS 16020 o 1(6]83
3 PBS 16021 : 575 46. i
3. KRG (susceptible check)

eleaf spots) at Raichur

for
: | were screened

- ble check KRG 1 We s
ced breeding lines along e S;sscligﬂrcvcr, too low. In cable gfoztli’agced

During kharif 2006, 17 advan nd rust. The rust inc'dencc'wth:: susceptible check KRG 1.

e 4 (LLS') im score of 8 was re_cordfjdt lgc resistant o LLS (Table2).
ikl g ko tﬂzdn;z}c{:g?e of 3,and hence considered 10

breeding lincs were assigned: faie 5

Screcning for resistance to foliar fungal diseases (
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y Table 2. Reaction of advanced breeding lines to rust and late —30
Jeaf spot (LLS) at Raichur
Discase score (1-9 scale)

Advanced

;Jlt;. breeding line Rust LLS
. PBS 12163 2 3
3. PBS 12167 2 3
3. PBS 13018 3 3
4. PBS 15011 2 3
5. PBS 30046 3 3
6. PBS 30086 3 3
KRG 1 (check) 5 8

Screening for resistance to stem rot in sick plot at Dharwad and Jalgaon "
Twenty advanced breeding lines were screened for resistance to stem rot in sick plot conditions at Dhal'wad -
(rabi/ summer 2005-06) and 23 at Jalgaon (kharif 2006). Highest incidence of stem rot was recorded in ppg
16020 at Dharwad and in TG 26 (54.7%) at Jalgaon. Compared to these high levels of infection, the advanceq
breeding line PBS 18064 recorded low infection of stem rot at both the locations. In addition, low inéidencgs_'df'.;
also obscrved in the advanced breeding line PBS 15011 at Jalgaon. Hence, compared o the

stem rot was | !
hese two genotypes were be considered to be resistant to siey

incidence of stem rot in the susceptible genotypes, t

rot (Table 3).
Table 3. Stem rot incidence in advanced breeding lines grown at Dharwad and Jalgaon Rt

Stem rot affected plants (%)

Location and scason
Advanced breeding line Susceptible check
PBS 18064 PBS 15011 PBS 16020 TG 26_:
Dharwad (summer 2006) 13.0 ; 84.0 e
Jalgaon (kharif 2006) 13.2 143 i Sl gt o

X" International short duration greundnut varietal trial -2006 e
Fourtcen test entrics from ICRISAT were cvaluated at NRCG along with two check varieties, viz., Chicoand

GG 7 inatriple lattice square design in kharif2006. Among the several traits studied, for days to 75% flowering,
_three genotypes (ICGV 00298, ICGV 99211 and ICGV 01020) recorded significantly fewer number days tan
the bestcheck GG 7 (Table 4). _ R
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Mrmance of early maturing advanced breeding lines obtai AR
Sr, No. Identitiy of Days to Tl s obtained from ICRISAT
: ver  Days to 75% :
NS culture initiation Tt SCMR*  Pod yield
Test entry wering ;
- (kg/ha)**
1 ICGV 00321 23
2 ICGV 99219 24 26 23 oo
3 ICGV 00290 56 27 LI
4 ICGV 00298 o5 - 24 324
5 ICGV 99211 i i 28 W
6 ICGV 01020 i 24 25 32
Check 24 23 151
1 g}(]jico 2 2 23 246
2 7 -
: 20 25 57 ;
Population mean 23 s 23
Range 20-25 e 24 259
~ J =, 2 - Lk
CV (%) 23 S 14:-8 151-373
CD(5%) | ' i 22.2
: 2 96

¥SCMR = SPAD chlorophyll meter reading; **due to u - :
. ' t s . i
were quite low in kharif -2006. ntimely and excessive rains the yields

Groundnut varietal blends as aninsurance against drought

Eight water-use efficient lines, two each performing best under irrigated, IR (Jun 7, Jun 8); early-season
drought, ESD (Jun 39, Jun 40); mid-season drought, MSD (Jun 37, Jun 46); and late seas’on drou;;ht LSD (Jun
27, Jun 38) situations, were used for preparing varietal blends. Seeds of any two genotypes within the group or
across the groups were mixed in 1:1 ratio in all possible combinations to produce 28 bi-blends. These 28 bi-
blends were evaluated along with the 8 component lines in a split plot design with drought pattern as main plot
ircatment and genotype(s) as sub-plot treatment. Under cach drought pattern, these entries were SOWN inaRBD

with two replications. Each treatment comprised 2 rows of 3m each.
The variation due to genotypes was highly significant under irrigated and early-season drought situations. It

was, however, not si gnificant under mid- and end-of-season drought situations. Compatibility analysis based on
(he combining ability suggested

by Griffings' Model I, Method II revealed that variance due to both general and
specific compatibility was highly significant un
revealed that compatibilities of component line

der all the four drought patterns. General compatibility effects
s Jun 7 and Jun 40 were good across the varietal mixtures,
whereas for Jun 38 and Jun 39, it was poot under all patterns of drought situations.
Specific compatibility effects werd found to be significant in 13, 14,17 and 10 bi-blends under irrgated,
carly-season, mid-scason and end-of-scason drought situations, respectively.

Comparative studies on seasonal effects on selections
reciprocal in both kharif

Forty advanced breeding lines, 10 each derived from a cross Chico X 333-61 and itss e o
and summer scasons, Werc evaluated alsoin both summer-20f}6 and kharif 2006 seasons g okt
lines to understand if the selections made in summer of kharif seasons s by or Insumme o
only oracross scasons. Results showed that in both the scas%ns, crogblf;]gr;ﬁ?;ted ef;rly plant vigor and perhaps
empesatirs poseiling et t8 Lhg draeil by el flfr]:percd the pollination and fertilization process:

the high temperatures coinciding with the flowering Stage P " Ccon,
Hence, this experiment will be repeated forone more summer an s

18
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Gration trials for vield evaluation
jing lmes developed

‘?i!h_

biotic and abiotic stresses were eval
ated in Ry,
3.
diy

for different
hof 3 mlengthin preliminary yield evaluation trial for gne
years. Three checks, GG 2 (local cthkL[
(zonal check, ZC) ane | for comparison in Spanish group and 'fof; »SBX
namely GG 20, Kaushal. M 335 and Somnath were used in Virginia group. Observations were rec C_hec.-_-_'_ :
difterent trials on SLA and chlorophyll content (expressed as SCMR) content at 55 DAS. Fodder anq b_‘"ded_‘ e
is were recorded in five randomly selected plants in each genotype from each replication at lht:OI‘o ’t:a] _
jexpressed in g/plant. l"ﬁe of .
evaluation trialof breeding lines of Spanish groundnut ek
ere evaluated along with three checks in kharif 2006. The SCMR v,
hile the pod yield ranged from 117 to 444 kg/ha averaging to 27 !‘_‘allms-._.._-:
ible 5). Among the three check varieties, SB XI gave the highest pﬁdkgﬂn_.__ o
significantly higher pod yicld over this check variety, fo yleld:; i
best check SB XI. For SCMR, however, four entries’recl:;tg

ications | cac
three replications in ) of 3 m '
four-row plotsize advanced yield eva [uation trial for two

¢ e e
| JL 2+ (national check, NC) were usec

Advanced breec ‘
wo-row plot s1ze¢

E=

_\'jL‘I{.
harvesting and
Preliminary yield

Sixteen advanced breeding lines W

22 to 34 with mean of 27w

ranged from 2
over all the test entries and checks (T
(330 ke/ha). Although none of the test ¢ntrics gave
entries had numerically higher pod yields over the
signiticant higher values than the best check variety,
Table5. Pod yiclds and SCMR values of some of the selected

Spanish groundnut entries evaluated in preliminary trial

GG 2 for this trait.

inkharif 2006
Sr. No. Gcnorype Pod yield (l\g/hﬂ) SCMR*
Test entry
I PBS 11084 444 29
2 PBS 14060 3606 28
3 PBS 14066 441 26
- PBS 16026 A 275 30
5 PBS 16026 B 210%** 31
6 PBS 16039 414%* 34
7 PBS 19017 1915 30
Check
8 GG2 178 27
9 JL24 293 25
10 SB X1 330 24
Population mean 271 95
R
ange 117-444 22-34
CV (%) 29.0 57
SE ; :
CD";;/ 45.2 0.9
0) 129.7 2.5

* —
CXSS:SI!R = iS!’AD chlprophyll meter reading, **due to untimely and
ve rains the yields were quite low in kharif-2006.
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AD chlorophyll meter reading (SCMR) and pod yield of some of the

~Table6. Featurcs of flowering, SP

selected Spanish ground 0§ ¢
| st groundnut entries evaluated In advanced Spanish groundnut trial in khoerif
i Sr. 2 y
o Genatype Days to flower Days to 50% SCMR Pod Yicld
: initiati - i %
P on flowering (kg/ha)*
1 PBS 11046 2
6
2 PBS 11056 2(: 32 . e
3 PBS 1057 26 29 2 2
4 PBS 11074 20 4 i i
5 PBS 11075 20 24 24 -
6 PBS 11076 20 23 o
. 23 205
PBS 12167 24 28 30 177
8 PBS 15011 25 28 30 257
9 PBS 16025 26 28 33 ;65
10 PBS 16027 25 28 30 351
11 PBS 16031 25 28 33 424
12 PBS 16032 25 29 33 406
13 PBS 16033 23 26 32 510
l;l PBS 16035 25 28 30 364
| PBS 16038 25 27 35 346
16 PBS 16040 25 28 30 352
17 PBS 30053 23 25 26 328
18 PBS 30067 20 22 28 254
19 PBS 30104 20 23 22 231
Check
20 GG 2 22 : i 26 192
21 JL 24 25 28 23 261
22 SB XI 24 26 26 260
Population mean 24 21 21 i
Range 20-26 22-30 22-35 157-510
V(%) G 0.8 37 24 200
SEm + 0.39 0.56 0.92 49.76
CD (5%) | 1.1 1.6 2.6 140.0

*Due to untimely and excessive rains the yields were quite low in kharif -2006.

o : ; . -anged from
preliminary yield performance in kharif2006. The SCMR values range : ‘
highest SCMR value of 34 was recorded in PBS 21087 and PBS 22055, The pod yield 17“%6‘;;;{:1;‘;2&‘:;;‘;
was in the range of 159 to 384 kg/ha (Table 7). The highest pod yleld obtame'd in trial wa‘.:slu;{:og
GG 20. As yields obtained were very poor the trial was not considered to derive any con :
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Advanced yield evaluation trial of Spanish breeding lines of gro .
luding three lines from ICRISAT Were &

Thirty-ninc advanced breeding lincs of Spanish groundnut inclu¢
rif 2006. Five genotypes recorded minimum number of days to initiate ﬁoweﬁ:‘?z
g.

(ree checks in kha /
30067 also took the least number of days to complete Sp% flowering (Table 6). Higp,
corded in the genotypes PBS 16038. However, the pc_)d_yflcld ranged from only 157 tf-f-‘*
k significantly lesser number of days (20) to initiate flowering compared to cj 10
BS 30067 and PBS 30104 took significantly lesser nmﬁhe':ck

variety GG 2. Similarly test entries PBS 11076, P ]
flowering on plot basis. For SCMR, as many as 13 test entries recorded significangs

Highest pod yield was recorded in JL24 amdn‘y

g

days to complete 50% .
superior values over the best checks GG 2 and SB XI for this trait. _
the checks, and four test entries gave significantly higher pod yields over this check. As yields obtained were yery
¢ trial was rejected and not consi g any conclusion. 25

along with tl
The genotype PBS

SCMR value was re
kg/ha. Five test entries too

dered for drawin

poor, th

Table7. Pod yield and SPAD chlorophyll meter reading (SCMR) of
selected Virginia groundnut entries evaluated in

lin kharif2006

preliminary yield tria
Sr. No. Genotypes Pod yield (kg/ha)* SCMR
Test entry
1 PBS 24090 341 33
2 PBS 24096 322 29
3 PBS 24092 316 31
4 PBS 22053 259 34
5 PBS 21087 240 34
Check -
6 GG 20 384 31
7 Kaushal 182 33
8 M 335 205 29
9 Somnath 308 31
Population Mean 256 31
Range 159 - 384 26 - 34
Gy .0 26.1 3.7
CD (5%) 111 2

o . S
“Due to untimely and excessive rains the yields were quite low in kharif -2006.
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Advanced yield evaluation trial ofbreeding lines of Virginia gr{.:uudnm
2 ,:;";(‘)t;}lg }:‘i’;g‘;{{\;‘]‘?;“dpl)!"*_'“d”‘!:' lines of Virginia groundnut were evaluated along with four check varieties in
kha 1 et 12 was found Lo be the most carly in flowering as it took only 20 days to initiate flowering
-tmd .-_‘41.1&}’5: lu!‘.;)EJ Y {3[ its _pl:mls to flower, The SCMR rcadings, for all the genotypes (test t;nll'ics + checks) w ere
in the |.111$L ul’,_b o 38 f\*llh anaverage value of 33. Six test entries performed significantly better than the best
chc_ck vai IC!_\’ ITuushul. tor this trait (‘Table 8). Three test entrics namely PBS 260 14, PBS 26015 and PBS 76{1’; ]
registered significantly superior pod yields over the best check \;m'ieLy,M 335 : T ‘ o

G 1‘;:3;;’39\?_1.(lj_m.\:cring‘ SPAD chlorophyll meter reading (SCMR), and pod yield of some of the
i irginia groundnut entries evaluated in advanced Virginia groundnut trial in kharif

Sr. No. Genotypes Days to flower  Daysto50%  SCMR PodYield
initiation flowering (kg/ha)*
Test entry
| PBS 21057 28 32 35 205
2 PBS 22046 28 32 38 301
3 PBS 25003 25 28 36 169
4 PBS 26010 28 31 36 183
5 PBS 26014 25 27 32 306
6 PBS 26015 26 28 32 329
7 PBS 26019 26 28 36 183
3 "PBS 26021 24 27 36 302
9 PBS 30162 20 24 30 182
Check
10 GG 20 25 28 31 171
11 Kaushal 27 31 32 151
12 M 335 - 25 29 31 213
13 Somnath 27 29 30 165
Population mean 26 29 33 172
Rimpess - - 20-30 24 - 35 28-38 36 - 301
CV (%) 4.1 4.5 42 25.6
CD (5%) : 1.7 2.1 23 87.3

*Due to untimely and excessive rains the yields were quite low in kharif 20006.
Advanced cultures under AICRP-Groundnut trials

Three advanced cultures, JUG 27, PBS 24004 and PBS 12160 were evaluated in [VT in ffharij"lOO(y One
culturc, PBS 24030, which performed well in Zone I comprising Rajasthan, Uttar Pradesh, Punjab and Haryana,
was identified for release and notification as Girnar 2.

Supply of segregating material to AICRP-Groundnut Centres

Information on the availability of segregating material in di ffCTCE]l generations was circuiatt:dc{'ug?riﬁ faf‘elrg:ft
AICRP-Groundnut centres. Segregating materials (F, to s generations) of 34 cros'ses'a.tlie:[l}[:le_ - Do
breeding objectives was supplied to 11 AICRP-Groundnut centres ml.gk‘llyf Hanumangarh, Udaipt, M

; . ieraj nora.
Bhavanisagar, Chintamani, Rahuri, Latur, Junagadh, Anand, Digraj, and Al

19
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M) IN o
RATED PEST VANAGEMENT (IPM) IN GROUNDNUT pygp

PROJECT 02: INTEG
PRODUCTION SYSTEM
(M.P. GHEWANDE®, VINOD KUMAR AND T.V. PRASAD)

* Up to July 2006
Sub-project1: Integrated insect and non
(CDR)groundnut based pro
(T.V. Prasad)
ndnut dueto artiﬁcialdefoliation

-insect pest management in complex, diverse and riskep e
duction system TOne

ost-rainy seasons of 2005 and 2006 to understand the yield ] :
ortion of leafarea is removed, which in turn simulated the damage by insects ,1?}?3
m spacing between rows and 10 cnt within a row, Th e

luded four levels of defoliations viz., 0,2, 5, and 1 09/%
lling and their combinations. The defoliat;;:

d'40 % of the lower leaves were remoy
replicated thrice. oned

Yield loss in grou

Field experiments Werc
mechanism when a definite p
cultivar GG 2 was sown in 3 TOW:
was a gap of 2 m all around the plot. The treatments inc
different phenophases of crop such as vege ive, pegging, pod fi

0 % of the upper leaves an

was carried out in such a way that 6
representing a particular percent of defoli ation. Each treatment was
that with increase in extent'of defoliation the yield 1655- o

oled data over two years indicated
n all the stages and in their combinations except during vegetative stage. The pod
growth stages. In this experiment the highest POd: e

y_ield was significantly affected by defoliation during different

yield was obtained when defoliation (2%) was done during the vegetative stage (1617 kg/ha) and this was -~
followed by the control (1539 kg/ha) where the plants were not defoliated at all (Table 1). S
eased with in

Results showed that pod yield decr crease in the extent of artificial defoliation and the decrease
he advanced stages of thec i

was more when defoliation was done in t rop growth. Pod yield was lowest (910 kg/ha
when the plants were defoliated ( 10%) during pegging + pod filling stage. Though there was a signifi )
variation in the per cent oil content, shelling percentage and per cent sound mature kernel (SMK) with i]:tcreas::t:l 2

their combinatio o

The results of po
also increased significantly 1

ns but no linear relationship was observed with =

percentage defoliations in all the stages and in
respect to percentage defoliation (Fig. 1).
mOil content (%) B Shelling (%) C1SMK (%)
100.00
80.00 |- miaiietd JUsi kel Es
0 :
o 6000 B
- FIFIF
§ 40.00 Bl |
& 2000
o R e ¢J°lo @\0 ,flo ¢§\° 0olp ,f"o a‘l:; o\:; ol
L e ot
T @ W
Treatment

Eff

ect of artificial defoliation duri
e on durin i ;
content, SMK and shelling turnover g various growth stages and their combinations on oil
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ﬁ.b:.le 1. Effect of artificial defoliation in different phenophases on pod yield during 2005 and 2006

__:.[ié}ijlintion Phenophase Pod yield (kg/ha)
(%) 2005 2006 Pooled
2 Vegetative 1492 1741 1617
5 Vegetative 1338 1724 1531
c 10 Vegetative 1238 1688 1463
o2 Pegging 1298 1584 1441
25 Pegging 1270 1537 1404
.10 Pegging 1219 1519 1369
2 Pod-filling 1035 1496 1266
0 Pod-filling 974 1474 1224
.10 Pod-filling 954 1472 1213
2 Vegetative + pegging 1136 1361 1248
e 5 Vegetative + pegging 952 1330 1141
10 Vegetative + pegging 927 1326 1126
2 Vegetative + pod-filling 1051 1326 1189
=5 Vegetative + pod-filling 883 1242 1062
10 Vegetative + pod-filling 837 1230 1033
9 Pegging -- pod-filling 1018 1205 1111
Vs Pegging + pod-filling 925 1178 1051
10 Pegging + pod-filling 772 1048 910
0 Control 1347 1730 1539
 Mean 1088 1432
S B 121 131 89
CD (5%) 348 376 252
V(%) 19 16 17
Year
SEm.+ 29
CD (5%) 82
Year x treatment
SEm.+ 126.32 )
CD (5%) s
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powders forthe manag
al was conducted to evaluate botanical powders for the management of Cai

tri ; )

1] .A:igﬁ?g;gypcnvalcmtc and Methyl parathionat 1% completely pt otected the groundnut pods ag
dlCI :n.vcrc e r p—— viposition (33.33 meanno. ofeggs/100 g pods)and percentage pod wej

adults ¥ creat  austard app rcentage adult emergence was minimum g |

mmu £ ' anicals tested against Caryedon serratus (Tabe )

camaralea fpowdercom pared to cont

Table 2. Effect of botanicals on t

Evaluation afbotanical

trol and other bot

ne oviposition and adult emergence of bruchid beetle (;

serratus)
Treatment Rate of Eggs laid Adult
application (no./100 g emergence

(W/w) pod) (%)

Lantena camard leaf powder 1% 56.67 78.67
Custard apple seed powder 1% 33.33 83.33
Fenvalerate (0.4% dust) 1% 3.67 0.00
Methyl parathion (2% dust) 1% 3.00 0.00
Control 69.00 97.08
SEm+ 15.13 8.95

CD (5%) 43.1 25.23

CV (%) 45.01 20.98

d beetle (Caryedon serratus Olivie

Evaluation of various receptacles for the management of bruchi
~ Among different receptacles evaluated for the management of Caryedon serratus, fertilizer bags were found
suitable as oviposition and mean number of adults emerged was low (2.3 mean no. of eggs/100 g pods and'10.3
mean no. of adults emerged/5 kg pod) compared to other receptacles tested (Table 3). Bn

Table3. Preference for oviposition and adult emergence of Caryedon serratus Olivier onl et

receptacles
Receptacle Adults Eggs laid
(no./5 kg pods) (no./100g pods)
Bamboo basket with cow dung layer 31.0 327
Bamboo basket 85.0 2817
Fertilizer bag 10.3 it
Polythene lined gunny bag 44.3 20.0'
Cotton bag 28.0 24‘3 -
Ordinary gunny bag 44.3 134-7 -
SEmz : i
CD (5%) i b

CV (%
o 58.9 22.8
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: .._S.tu_d.ies on correlation between oviposition and adult emergence of Caryedon serratus O. on groundnut
kernels ' :

e -;Llatl_}o}-atory experiments were carried out to study the correlation between oviposition and adult emergence

- of C.serratus on single matured bold kernel and wrinkled kernel of GG 20

On -_bqld kerncls, results il}diCﬂ}Cd that a maximum of 3 adults/kernel emerged irrespective of the number of
eggs laid on the kernel ranging from 1 to 10 eggs/kernel. The number of exit holes/kernel were positively
correlated (equal) to the adults emerged (r = 0.62). Percent weight loss per kernel increased as the numbe- of
eggs/kernel increased. There was no significant difference between the length, width and weight of adults
emerged among different treatments. e

- On wrinkled kernels, results indicated that a maximum of 4 adults/kernel had emerged irrespective of the
number of cggs on .‘hc kernel ranging from 1 to 10 eggs/kerncl. The number of exit holes/kernel positively
correlated (equal) with the adults emerged (r = 0. 62). Percent weight loss per kernel increased as the number of
cggs per kernel increased. There was no significant difference between the length, width and weight of adults
emerged among different treatments.

Integrated Pest Management in groundnut based intercropping system

An IPM experiment in groundnut based intercropping system was taken up during. kharif 2006 with
groundnut cultivar GG 20 and intercrops viz., Bajra (Mh 179), Sorghum (local), Maize (local), Castor (GAUCH
1), Pigeon pea (BDN 2), Cowpea (loca!), Green gram (local) , Black gram (local) and Sesame (local) used in the
ratio of 9; 1 with three replications.

The cowpea as an intercrop was found to be suitable in reducing the jassids population compared to other
intercrops with groundnut and sole groundnut (Table 4). With sorghum and maize as intercrops the population
of thrips was higher while with pigeonpea as intercrop it was lower than the sole groundnut crop (Table 5).

Table 4. Effect of groundnut based cropping system on the incidence of jassids

No. of jassids/5 sweeps

C_rb' pping system
R 30DAS  45DAS GODAS  70DAS Mean
-Groundnut + cowpea 5.67 18.67 32.00 15.67 18.00
Groundnut + green gram 4.00 2033 20.67 10.00 13.75
Grc-).undnut + black gram 2.00 27.67 29.33 11.00 17.75
f= o 4.00 19.67 3233 18.67 18.67
Sole groundnut 7,00 30.00 4333 18.00 24.58
. e 1.24 2.10 2.19 1.84
~ CD(5%) NS 6.23 6.50 NS
L cV(%) 44,59 16.64 13.51 2120

23
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, the incidenct of thrips

cropping system ol
No. of't

nrips/5 sweeps

( ul'grumulnm pased
60 DAS 75 DAS

Table 5. I-ffee

Cropping systen
30 DAS 45 DAS

Groundnut sorghum 5.00 4.67 T
Groundnut * maize 6.33 4.33 6.00 3.33 5-00___
Groundnut + pigeon ped 4.57 4.00 2.67 4.33 e
Sole Groundnul 5.00 8.67 7.00 5.00 i

SEm =+ 0.79 0.66 0.49 0.85 s

CD (5% NS 1.96 1.45 NS

CV (%) 26.24 20.36 22.45 35.17

1dnut and the intercrop, the CBR was wm

yields of grout

hest CBR (1: 1.95) followed by pigeonpea (1: 1.86). The yield ccongmg

with castor gave the highest income of Rs. 26, 945 fOIIO»r\lrzlm[,
(1

(Tablc 6).

Based on the cost of cultivation and the
Intercropping with castor gave hig
worked out has shown that intercropping

intercrops

3)compared to other
on the yicld and yield economics

pigconpea (Rs. 2571
Table 6. Effect of groundnut bascd intercropping system
Treatment Yield (kg/ha) Gross Cost of C:B
e —  returns cultivation ratio”
Groundnut  Intercrop (Rs/ha) (Rs/ha) A
Groundnut + bajra 487.3 44.1 12624 12410 1.00
Groundnut + sorghum 482.8 ¥ 12069 12410 i
Groundnut + maizc 408.8 * 10219 12410 097 ;
Groundnut + sesame 424.8 32.4 11593 13200 : 3'82- «
Groundnut + castor 459.3 1030.8 26945 13800 1'33 |
Groundnut + pigeon pea 333.0 1159.2 25713 13800 .9'5 ..
Groundnut + cowpea 399.6 175.1 12966 o 1.86 :_
Groundnut + green gram 390.1 2711.2 13 1-:0_1
. : 821 12800 1.08
undnut + black gram 424.0 294.4 15017 et i
Sole groundnut 579.2 . ' LAs 117
SEm: o 14481 12000 1214
CV (%) 14.4

Though, the result

Mblh s of the present study indi .

Ssor ot ofatsimd cp. stu y indicated that intercroppin foni :

g nut but it has no significant effect on shelling tsgmgel;a:nscﬁgs}icéiant ctaffecli on ylle}d a)nd_ylc
1d mature kernels (%). -

Screening of segregati
gregating, stabili .

e gcmj N g, stabilized lines and released cultivars of groundnut against maj orinsectpeét
RS o 1O s screened for resistance to jassid q cLpe
, 109, 243 and 2 jassids under field conditions duri : ;
g\;f}ig-dcfssnosr 214,247,251, 254,263,266, 50, 285 an1 30, were o mean 0. thi;?s?gsiga:\?;g;sw
675, sweens | Gompared i afler Genats and 301 wer o :
genotype was fouxfd)to I:?en }pdred 0 Otl}er genotypes tested (T I?)TCICfound SUSCcptlbI'e (recording >20 mean !
ree from thrips infestation able 7). In case of thrips, however, noné
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. Table7.Screening of genotypes developed by Cytogenetics section for resistance to sucking pests

L ngotype : Jassids - i
113 Thrips

'-.-.,._NRCG Annual Report 2006-07

— (No./S sweeps) (No./5 sweeps)
NRCG-CS 101 7.7 11;?0 N:;;" ; ; ('),2? Ml":“"- £
NREE 9.3 8.0 8.7 2.0 Lo Ls
NRCG-CS 214 25.3 24.0 24.7 4.7 37 42
NRCG-CS 247 23.3 22.3 22.8 2.7 2.0 23
NRCG-CS 251 23.0 22.0 22.5 3.7 33 35
NRCG-CS 263 223 18.0 20.2 3.0 2.3 2.7
NRCG-CS 266 26.0 23.7 24.8 4.7 1.7 3.2
NRCG-CS 272 6.7 8.3 7.5 1.3 0.3 0.8
NRCG-CS 280 21.3 20.7 21.0 4.7 2.3 . 35
NRCG-CS 297 14.0 12.0 13.0 23 2.0 2.2
NRCG-CS 298 15.7 17.7 16.7 3.7 2.3 3.0
NRCG-CS 301 ©21.0 21.0 21.0 2.3 3.0 2.7
GG 2 18.3 18.7 18.5 27 0.3 1.5
GG7 8.7 7.3 8.0 23 1.0 1.7
SEm. + | 4.35 2.78 | 0.95 0.58
~ CD(5%) 12.31 7.87 NS 1.64 .
CV (%) 4837 ' 31.26 58.71 57.4

Outof 57 released Spanish bunch varieties screened for resistance to sucking pests and defoliators, none was
found free from jassids and defoliators infestation. In case of thrips, varieties AK159, OG 52-1 and VRI 4 and
were found moderatcly resistant recording < 7 mean numer of thrips/m row and varieties R 8808 and ICGS 44

were found susceptible recording > 18 mean number of thrips/mrow (Table 8).
Table 8. Screening of released Spanish bunch varieties for resistance to major insect pests of groundaut

- Cultivars Jassids Thrips Damage caused Damage caused
SR (No./5 sweeps) (No./5 sweeps) by jassids (%) by defoliators (%)
Pl P2 Mean Pl P2 Mean P1 P2 Mean P1 P2 Mean
AK12-24 83 27 55 47 160 104 118 23 71 48 87 638
 AK 159 55 s T 20 A0 D8R UYL BT 5w i2d 58 38
~ ICGS 44 160 20 90 50 347 199 120 72 96 38 28 33
-~ Kadiri 5 so0 10 30 37 1.7 177 53 37 45 48 32 40
- 0G52-] s0 20 35 23 107 65 78 45 62 20 100 60
R 8808 g3 20 5337 340 189..113 18- 96 42 43 .43
VRI 3 43 10 27 27 290 159 87 48 68 72 63 68
N 917 47 20 b7 .S58 - 37 37 37 12 50 3l

" SEm+ 247 072 146 3.58 U 1.9 204

. CD(5%) NS NS 4.08 10.04 56 4.6 NS NS

CV(%) 544 644 53.7 334 41 544 543 67.1
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Out of 51 released varicties (VB) screened fo‘r.suc_king pests and d_cfoliators none of the y,
from thrips and defoliators infestation. In case of jassids, varieties Chitra MH 2 ang CsSMG 4.1
moderately resistant recording <7 mecan number of Jassuisllm row and varicties DRG 17,DsG | l(}_‘”‘e 3
and LGN 2 were susceptible recording > 19 mean number of jassids/m row (Table 9), ;

Table9. Screening of released Virginia bunch varieties for resistance to major ;

nsee
.groundnut
Cultivar Jassids Thrips Damage caused
(No./5 sweeps) (No./5 sweeps) by jassids (%)
Pl P2 M P1 P2 M Pl P2 M
"B95 o7 127 U2 10 20 155 .65  '32 4,9
" BAU 13 1.7 127 122 1.0 3.0 20 55 .33 4.4
Chandra .7 123 100 13 23 1.8 7.0 6.5 6.8
Chitra 43 6.7 55 03 .20 1.2 52 28 4.0
M 522 80 93 8.7 14 1.7 4 7.7 < 52 6.5
MA 16 83 160 122 13 3.0 22, .42 39 3.9
MH 2 3.7 6.0 49 00 1.0 0.5 4.0 1.3 2.7
MH 4 57 8.7 7.2 1.0 1.3 1.2 235 1.5 2.0
UF 70-103 83 167 125,10 40 28 32 .49 4.0
SEm + 25 3.9 0.7 09 13 1.09
CD (5%) 6.9 NS 1.9 NS Jul NS
CV (%) 45.5 433 77.5 871 39.35 48.7

P1-vegetative phase (30 DAE); P2- flowering and pegging phase (45 DAE); — mean

Effect of bio-pesticides on sucking insect pests of groundnut

zf\mong various biopesticides tested for their efficacy against sucking pests of groundnut, Beauveri
bassiana @2 g/L gave good control of jassids, and Verticillium lecanii @ 2 g/L was effective against thripsat|
days after treatment compared to other treatments and control. ' ey

Development of efficient traps against sucking pests of groundnut
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- Table 10. Mean number of insects trapped/week in diff

crent types of traps
Type of trap No. of insects trapped
Water Sticky

Aphids Jassids Aphids Jassids

1 Green plastic tray trap 8.0 7.0 6.7 17.0

2 Blue plastic tray trap 9.8 21.5 15.0 40'.0
3 Red plastic tray trap 13.0 8.5 15.0 52.0
4 Yellow plastic tray trap 29.8 108.6 77.1 941.9
5 Yellow Wota-T trap 21.3 143.5 24.8 2993
6 Yellow plastic plate trap s - 5.0 295.5
7 Yellow inverted bucket plastic trap - - 29.0 93.5

Monitoring of the major insect pests of groundnut

In the monitoring programme of the major insect pests of groundnut, Helicoverpa armigera, Spodoptera
litura and Aproaerema modicella were monitored using pheromone traps. Aphids like A. craccivora, and
Hysteroneura setariae were monitored using cylindrical sticky trap. The jassids and thrips were monitored using
the sweep net in month.ly sown crops. The aphid population was highest during November, December, January
and Februar.y and declined from there onwards. Jassids were abundant during February and March. The leaf
miners continued to be present in low numbers except the sudden hike in November and January (203 and 48

male moths/trap/week, respectively) (Fig 2). Helicoverpa moth catches were very meager, where as highest S.
litura moths were recorded in the month of September (94 male moths/trap/week).

B Tmax E==8 Tmin C—IRh(m) I Rh(E) [E=E Rainfall —e— Aphid
—4— Leafminer —=— S./itura —%— H.amigera —e— Jassid —+— Thrips
140.0 ._ T 450.0
120.0 ' T 400.0
+ 350.0
100.0
+ 300.0
o0 80.0 Jf 250.0 E
£8 o0 + 2000 &
33 1500 &
2L 400 -~ 2
a T 100.0 4
20.0 - 50.0 &
0.0 0.0

Jan Feb March Aprii May June July Aug Sept Oct Nov Dec
Month

Figure 2. Monitoring of population of major insect pests of groundnut during 2006
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¢ 02: Integrated management of majordiscases (ELS, LLS, rust, collar rot, stem rot
- ’ .

Sub-projec
and PBND)of groundnut

{(Vinod Kumar)
Discase resistance

Summer 2006
A total of seventy-one genotypes were evaluated against pc:mu_l bud necrosis discase Vis-duvis
aroundnut during summer 2006 under field conditions. The results indicated that the incidence oflil';}\igmh.i.' ,
i 33%. Zero percent incidence of PBND was obscrved in the sixteen genotypes, viz. Lé‘glggﬁ
, 7

from 0.00 to 18.3. : cd 1
CODE 5-3: NRCG CS nos.' =19, 25, 86, 88, 110, 110. 151,160, 168, 186, 202 and 251; JAL 05 anq JAL3G "
Ay

against the highestin PBS 11024 ( 18.33%) followed by GG 2(13.39%).

The comparative data of ficld screening from 2003 to 2006 revealed that lWcllly-Ciglll_gcm)lypeg Vi=

2 CODE 5-3. CODE 7. NRCG CS nos.' 19,25, 86, 88.160,164,168,186, 202, 251, 1CGV 86590, JAL{}S*‘(') _ _

1 PBS 11026, PBS 11037, PBS 11042, PBS 11068, PBS 12160, PBS 12169, PBS 19012, PBS 300‘!6(}1152’

30158, TIR 16, TIR 42 and UF 70-103 rccorded below 5% incidence showing promising rcsislan&:c;’to]cfa;l “5 e
PBND. These promising genotypes will be tested in hot spots under AICRP on groundnut once the sufﬁ??' lo-ss: 5
amount of sced is available. L_‘EHF__ o

.ALR

Twenty genotypes were evaluated against stem rot (S. rolfsii) in concrete block in artificially inocul: g =
condition during the summer season of 2006. Out of these, two genotypes viz., PBS 30033 and pps 220;8 2
showed below 20% incidence as against 52.94% in GG 20. NRCG CS 19 showed resistant reaction (13 ‘J";)'_':li. :
against S. rolfsii. Also, 20 genotypes were cvaluated for resistance to collar rot pathogen (Aspergillug P!}ée:
underartificially inoculated concrete block condition during summer 2006. Four genotypes viz., PBS 30033, pg g
_ 21018, PBS 29080 and PBS 21073 exhibited promising resistance recording < 15% incidence. A tota] '0[.47_ :
! aenotypes including susceptible (GG 2) and resistant check (J 11) were evaluated against collar rot pathogen (4
niger) under laboratory condition by adopting dry sced resistance technique, out of which 11 genotypes viz,
P NRCG CS nos.' 134, CS 264, CS 301. CS 306, CS 308, CS 319, CS 325, CS 329, CS 332, CS 344 and CS 35.3, Lo
] showed resistant reaction against A. nigerrecording 10% sced colonization as against 32.85% in GG 2, Sehil

Kharif2006

A total of 102 genotypes (second year screening) along with susceptible checks (GG 20) were evaluated
against carly leaf spot (ELS), late leaf spot (LLS), rust and stem rot diseases under field conditions during the
rainy season of 2006. In case of stem rot, cach genotype was artificially inoculated with Sclerotium rolfsii
athogen at 30 days of emergence. Obscrvations on foliar fungal discases were recorded by adoptinga 19—
odified scale, while in the case of stem rot, the percentage of incidence was recorded before and after harvest.
dbservations on pod yicld (g/3m row length) were also recorded. However, duc to high rainfall there was
ontinuous water-logging in the field at critical stages for infection by the pathogen and development of the
iscase was very low which was not sufficient for a meaningful screening against the various soil borne and foliar
ases. As also, various treatments could not be imposed in fime due to nén-congenial conditions in the field.

The results revealed that the incidence of aflaroot, collar rot and stem rot discasc were below 5% in maje
>notypes. The percent incidence of various soil borne diseases viz., aflaroot, collar rot and stcm'fOf,Wefei‘r‘;
> of 0.0-22.92, 0.0-10.53 and 0.0-60.87, respectively. The severity of foliar discases viz., early 1€
{L.S), late leaf spot (LLS) and rust were in the range of 1.50-5.33, 1.33- 4.83 and 1-2.17, resgﬁ ivel

. The result of screening of 102 genotypes is presented in Table la. Eight genotypes whi cli sho{&’éd Pm‘}ﬁs;‘“g i _"{j
 resistance both against ELS and LLS were NRCG CS nos.' 30, 154, 264, 268,285,303, 311 and 329 recOfd_mgm--f:fgi"
se everity on 1-9scale asagainst4.33 and 3.00 in susceptible check GG 20 for ELS and LLS, respeCthC‘Y{
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Table1a. Promising genotypes having resistance/tolerance to ELS and
LLS under field conditions during rainy season of 2006
@ year screening)

Sr. No.  Genotype Disease intensity (1-9 scale**)
ELS LLS
1 NRCG CS 30 1.50 1.83
2. NRCG CS 154 1.83 1.83
3. NRCG CS 264 1.83 1.50

4. NRCG CS 268 1.83 150
5. NRCG CS 285 1.67 1.67
6. NRCG CS 303 1.50 1.33
T NRCG CS 311 1.83 1.50
8. NRCG CS 329 2.00 1.83
9. GG 20* 4,33 3.00

*Susceptible check

e Highest severity of ELS and LLS was 5.33 and 4.83 in the genotype CS 352 and CS 296, respectively

Durmg kharif 2006, a total of 103 genotypes that had shown multiple disease resistance from 2003-2005
against various diseases were also screened under field conditions. The incidence of aflaroot and collar rot was
below 6% with majority having zero incidences. The percent incidence of stem rot was between 0.0-58.44%,
however, the susceptible check, GG 2C recorded 8.35% incidence. The severity of foliar diseases viz., early leaf
spot(ELS), late leaf'spot (LLS) and rust werc in the range of 1.5-6.17, 1.2- 5.2 and 1.0, respectively on 1-9scale.

R The data for promising genotypes among the 103 genotypes screened are presented in Table 1b. Fifteen
o gcnotypes which showed resistance both against ELS and LLS were NRCG CS nos.' 19, 25, 35, 36, 72,79, 137,
144,156, 158, 159, 192, 196, 222 and 223 recording < 2.0 disease severity on 1-9 scale as against 2.33 and 1.8 in
susceptlble check GG 20 for ELS and LLS, respectively (however the highest severity of ELS and LLS was 6.17

i and 5_ 2in the genotype PBS 30044 and NRCG CS 187, respectively).

. '. i j__.-,:'Durmg kharif 2006, a total of 103 genotypes that had shown multiple disease resistance from 2003-2005

~ against various diseases were also screened under field conditions. The incidence of aflaroot and collar rot was
~ below 6% with majority having zero incidences. The percent incidence of stem rot was between 0.0-58.44%,

. however, the susceptible check, GG 20 recorded 8.35% incidence. The severity of foliar diseases viz., early ‘caf
- spot (ELS), late leafspot (LLS) and rust were in therange of 1.5-6.17, 1.2- 5.2 and 1.0, respectively on 1-9 scale.

S f'_The data for promising genotypes among the 103 genotypes screened are prcscntcd in Table 1b. Fifteen
genotypes which showed resistance both against ELS and LLS were NRCG CS nos.' 19, 25, 35, 36, 72, 79, 137,
144,156, 158, 159, 192, 196, 222 and 223 recording = 2.0 disease severity on 1-9 scale as against 2.33 and 1.8 in
susceptlble check GG-20 for ELS and LLS, respectively (however the highest severity of ELS and LLS was 6.17

and 5.2 in the genotype PBS 30044 and NRCG CS 187, respectively).
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during rainy season of 2006
§r. No.  Genotype Diseasc intensity (1-9 scale**)
- ELS LLS
/
i NRCG CS 19 1.67 1.5
2. NRCG CS 25 1.83 1.5
3. NRCG CS 35 1.83 1.7
4, NRCG CS 36 2.00 1.7
N NRCG CS 72 1.83 L7
0. NRCG CS 79 2.00 1.8
7. NRCG CS 137 1.83 1.5
8. NRCG CS 144 1.83 1.3
9. NRCG CS 156 1.67 1.3
10. NRCG €S 158 2.00 1.3
1. NRCG CS 159 1.67 1.5
12, NRCG CS 192 2.00 1.8
13. NRCG CS 196 2.00 1.8
14. NRCG CS 222 1.67 1.3
13. NRCG CS 223 1.50 1.2
16. GG 20* 2.33 1.8 ;
2: ** Highest severity to ELS and LLS was 6.17and 5.20inthe

*Susceptible check; no. of genotypes sereened: 10
cnotype PBS 30044 and NRCG CS 187, respectively.
esides this, during kharif 2006, 200 breeding lines from Cytogenetics Section were evaluated in sick plot
ons against stem rot (S. rolfsif). However, due to continuous rain the inoculum couldn't be added in time
i since there was water logging in the field and pathogen being aerobic, disease development was quite low,
The disease incidence of stem rot in susceptible check, GG 20 was 6.67% and in majority of the genotypes there -
vas no infection, though the highest incidence was up to 33% in few genotypes. Hence, no valid inferencecould
¢ drawn regarding resistance of these lines. S
~ Atotal of 20 genotypes including susceptible and resistant checks were screened against collar rot (4. niger)
and stem rot (S, rolfsii) pathogens under artificially inoculated sick soil condition in concrete blocks during reiny

' season of 2006. The disease incidence of collar rot and stem rot in susceptible check was 5% and 4%, respectively:
eaction of genotypes screened. Also, a total of thirty

- hence, no valid conclusion could be made about resistant 1
- advanced breeding lines along with susceptible (GG 2) and resistant check (J 11) were screened for resistance
~ against 4. niger under laboratory condition adopting dry seed resistance technique. Out of these lines two viz,
'~ NRCGCS168and NRCG CS 25 showed moderate level of resistance recording below 30% seed colonizationas

~ against 100% in some genotypes and 83.3%in GG 2. e

- Evaluation of Trichoderma spp. for bio-control efficacy against collar rot and stem rot p
_ laboratory conditions

Antagonistic activity of 41 new isolates of Trichoderma spp. were studied under in-vitro conditions (bang

tential. Colon

method) against collar rot (4. niger) and stem rot (S. rolfsii) i isti

; g - 1k . rolfsii) pathogens for their antagonistic po

diameter of 4. niger and S. rolfsii were recorded after 48 and 72 hrs of inoculation. The other parameters viz, it
red fi

taken to overgrow the pathogen, s ati i ' : i
: o ogen, porulation and pigmentation of media after growth was considere
assessing antagonistic potential of different isolates of Trichoderma spp. ¢
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Out of these isolates, seven isolates viz., NRC ‘;IZAR
~ ] 2 i T vy GT03 NR

NRCG T27and NRCG T 29 were found ig S GTO6NRE GT 5
orowth and completely or partiall 0:::1 ,[-C...bc highly antagonistic against A ”E:I: ‘12, iog 6070 % g
TII NRCG T 13, NRCG T 15 N%;C(f‘i.r'%'“l--\;v the pathogen in 6 days and nir;c if'(:l’ &hﬂ\'\flng S ol

(;rnit;ing antagonistic activiE ( 67-82° -‘N.R.C,G T18,NRCG T 19 Nl{t‘(‘a’;}s e
3 sl o rolfsii. The isolat }T'\I -82% inhibition and partially or fully ¢ it il
Sclerotivm rolfsi. solates NRCG T 06 andNRCGTl?wcrccff‘cclivL; 1}J ('wcrsmlwn b e

against both the pathogens.

Integrated disease management (IDM)

field trial in RBD with 3 replications
i m};\ljnr Sutar Fuien) dlieaKes l‘f;lailcéaig):][aiﬁtxd [T treatments was conducted during kharif 2006. O .
ere e ded. The Gultivar used in the S, rust and soil borne diseases viz., collar rot, s slbssang
were recorded. Th tvar used in the experiment was GG 2. The various o collar rot, stem rot and pod rot
ireatment with Trichoderma harzianum @ 4 g/kg seed ilucrcr.opDicn;a:\:ﬁrlsn?ggl P‘(‘;clms o e e
‘ ze (3:1 ratio), application of

WS )5 /ha at floweri v Fale
gypsum @ 500 kg/ha cring stage, foliar spray of 5° : ,
0.2% and their combinations. pray of 5% turmeric powder, foliar application of Chlorothalonil

However, due to ]ugh rainfall there was continuouswaterIogging in the field at critical s i i
the pathogen and the dlslcnsc pressure was very low both for soil borne and f:}_.cn(t;‘c.al’ s.tagcs of ffectiopt by
treatments ‘cuuld not be imposed in time due to non-congenial condilion; in tl?ehf"r ldhm!:cs- e o i
intensity of ELS and LLS were 2.89 and 2.44, respectively on 1-9 scale and that ofct;?lar.r'{)t cqtr:j:‘rlgtlznmd(::scciasi
8 ro

were 0.31, 5.95 and 7.67%, respectively. Rust did n : .
oy » ’ ot appear in an s
differences among treatments were nOIlSigniﬁcnm_ PP y of the treatments. The data revealed that

Biological control of major fungalfoliar and soil borne diseases under field condition

A field experiment was conducted during Aharif 2006 to see the effect of seed treatment and soil applicati

of Trichoderma harzianum and foliar upplication of culture filtrate of Verticillium lecanii ﬁ?‘Ilso;'i'lpphcauog

aqueous leaf extract of neem on soil borne and foliar fungal discases. However, due to con'tinu;um\:’:"alsp; ;'.n )

in the field the disease development for soil borne pathogens were negligible as these P'“hout:ni “_"l i::riii;‘rf!:

nature. Also, the foliar treatments in crop could not be imposed in time duc to non-éonéeniﬁl cé::dilions irllclt‘:;
ficld. The maximum incidence of collar rot, stem rot and pod rot were 0.28, 6.66 and 6.0%. The foliar discase
pressure was quite low for ELS (<2.67) and LLS (<2.0) on 1-9 scale and rust was absent. The difterences amo;tg
the treatments were found to be non-significant.

Effect of organic soil amendmentson incidence of soil borne diseases

i A field tri_:ll n RBI_J with l_hrcc replications and ten trcatmcnts.wilh s_usc-cptiblc cultivar GG 20, was
; conducted during the rainy season of 2006 to study the effect of soil application of fresh leaves of karanj
(Pongamia pinnata), banyan, Eucalyptus @ 500 kg/ha and application of bajra flour (120 Kg/ha), castor cake

(500 kg/ha), cotton seed cake (500 kg/ha), gypsum (500 kg/ha) and lime @ 100 kg/ha in furrow at the time of
sowing for the management of stem rot. The field was inoculated with the inoculum of A. niger at the time of
sowing and with S. rolfsii after 21 days of sowing. Also, the effects of application of elemental sulphur @ 20
kg/ha were studied for the management of stem rot. However, duc to continuous water logging in the field the
disease development for soil borne pathogens were negligible. The maximum disease incidence of collar rot,
stem rot and pod rot observed were 0.89, 4.1 5 and 5.33%, respectively. The differences among the trcatments

were found non-significant.
Effect of foliar application of plant and animal product

A ficld expeniment in RBD was conducted during kharif 2006 to sce

plant products like aqueous extract of turmeric, garlic, Euphorbia leaves and neem s¢

animal products like cow urine, cow dung, cow milk and curd and their combmanlons
atments in crop could not be 1mp

funeal diseases. However, the various foliar tre

- : w ; ke -‘. i ; £] s 2 . Vs - < .44 On
congenial ¢onditions in the field. The foliar discascs pressurc was quite low for ELS (<2.89) n?ﬁclékts Sl
1-9 scale and rust was absent. The differences among the treatments were found 0 e T

s on discase intensity of major foliar fungal diseases

the effect of foliar application of some
ed kernels as well as some
on severity of major foliar
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ySIOLOGICAL STUDIES ON ENVIRONMENTAL o
ESSkg

PROJECT 03: PH
GROUNDNUT

(P.C. NAUTIYAL, I. B. MISRA AND RADHAKRISHNAN T.)

Selection for WUE .
antity of water, @ better understanding of cultivars apg
Cro

anage the crop or improve its genetic makeup to enapje 4
n transpiration (T); exchange transpired water for
Exchange Ratc) more cffectively for producing piomass; and converta g_rqater_cxtcnt of biomass intg |
to improve the harvest index (HT). With these objectives, about 1 80 promising lme? de_VF’Oped in'ACI
JCRISAT collaborative project on sclection for WUE' were revisited for their suitability for cultivag
leaf area (SLA), HI and total pod yield in kharif and summer seaq
42 and JUG 16 were selected. P,

dependent system. The specific
recorded (Table 1) and then five lines viz., ICR 3,ICR4,TIR 17,JA
d in general were higher in summer, but all the five selected geng

genotypes varied with seasons an
an the local check variety GG 2 in both the scasons.

roductivity per unit qu
d. The challenge istom
ter supplicd for use !

To increasc crop p
use efficiency 1s require

more and more of the wa

much higheryield th
Table 1. Performance of advanced breeding material at Junagadh in kharifand summers'eas"o'hs__
Genotype SLA Shelling 100- Harvest g
(em’/g) turnover  seed mass index
(%) g)
Kharif
ICR 3 164 66 48 0.29
ICR 4 164 65 44 0.36
JUG 16 158 60 39 0.30
TIR 17 133 67 35 0.42
JAL 42 159 66 41 045
GG 2 (local check) 155 67 42 0.20
Summer
ICR 3 159 72 51 0.31
ICR 4 143 68 47 0.36
JUG 16 160 71 43 0.31
TIR 17 132 71 36 0.42
JAL 42 156 59 4] 0.44
GG 2 (local check) 151 69 34 0.22

Evaluation ofwild Arachis species for tolerance of abiotic stresses

Low and high temperatures and leaf water relations
The Indian groundnut cultivars have a narrow genetic base. Hence, it was of interest to investigat ’h‘e ger
;32:;2::{& ‘;1;’1_1511 g wild Arachis species and their accessions for tolerance to thermal strcs; %?13 tlcé% waler
dwidtf] 2 (} dc] l_\::zll{r:lznon was observed in leaf morphological characters such as colour, shape, hairiness, length.
i S i 25 (chasured as SLA). The temperature and time required for 50% Jeaf injury was Worke
et r 3 1 étl:not);pis and was found to be 54°C for 50 minutes. Among 36 genotypes (ha
_ eafgin i 13111) c}ljn g’) screened, the inherent potential for cold as well as heat tolerancein
:"P<(')l Ogl : was observed. ?or(claFlon_ between SLA and RI values for heat (r=0.38, P<0.05)
0 ) tolerance was positive, indicating that thicker the leaf the lower the injury or the highe!

&
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( ., 2 e — ‘l’l'!’ratill«[
mge O species an ACCORE A1 e i ICAR
Aman 0 species end 13 accessions, comprising bou e

concentrations of various leaf chemicy) COH heat-tolerant and heq-

] ) : cm‘i.‘ililucl‘liﬂ SuUc S0 ¢ Yieno 5
. . - » » . o - ek Lll -‘n' H Il
a [:I! . p|{)}|nc, ! I(.,lllll,l.lldl \.Vllx I()ﬂ(l i“l(l CI]IO]'OPIIy“ \,":]']:‘ tldl' ]]N.)‘ I"“ h 1 15' .‘u
[(Hp] i C h’lgl‘llﬁ(:zli‘.lly

between [T and 2.5 mg dm™ among 13 4. oighy
s i.e. high-wax (range: 2 = 7 Sldbrata aceessions, Thege
groups f.¢. MEA-Wax (range: 2.0 o 2.5 mg dm®) and 1ow, wax ty )
~Wax types (rar

ses showed a higher diffusion resistance (. »
I?i/frh wax type was moderate (bcl\v:;lz;lgL; (fi'!)tomp:u-cd Wil ypes; though the irat
=W [t 3 & . b P ! - e > £ alc )i
g D and 11,6 ig em?s ". Genelic vm'iijilily in dnswmlwrll e
¢ paramelers such as canopy

temperature, drrand - was also distinet, The [ully turpi i
- % ; gid lcaveg ative s «
leaf water potential (I, ) between -0.7 and -3 K15, wilh rclatwh:\rlaﬁ.r Lnlnlcnl(RW(J)af)l“A;, showed
at the plants with thicker leaves are

' L Results indic
- protected rom heg jurics. Further. enim : 'Rl
better pro : c.dl injuries. Further, epicuticular wax load seems i intaini
regulation and leal” water relations, thus il ms} 2 help in maintaining stomta
rachis species to thrive under water-

affording adaptati i

cgL _ e won to wild A

d environments. The sources o a¢ | e :

limite urces of (oley ance, as identified in this study, could be utilized to improve thermal
by conventional breeding and using

tolerance of the grou_ndnut cultivars by intra-specific hybridization, cither
embryo rescue techniques, if required, or utilizing bi otechnological l,o o I

Variation in response to salinity du ring seed germination and ¢
&l

susceptible genotypes, the
N gars, reducing sugar, amino
”“.: cpieuticular wax load rangzed
aceessions were categorized into two
e Ll o L.oug dm™). The high-wax

_ . % arly scedling growth

Thtf?;:ﬁi??ii I::J]anzg (llll‘l;!(.‘.l%l,(‘-ﬂ}l](! fv:‘llcr _vf”lhlil’aff:‘?’r_lgc of limc' is making it unsuitable for irrigation.
MorL.U\{L y SAITNILY IUring germination stage is critical for surviyal and growth of crop under saline soils
or salinity or ginated !‘rc_nm saln_w—walcr irrigation. The objective of this study was to evaluate vproundnu(t cuhivars
for sensitivity to salinity during germination and carly seedling stage Expérimcnt was %:onduclcd with 27
groundnut cultivars_ belonging to Spanish and Valencia groups. Seca \;VillCl' of di{’f'crc;n concentrations was
prepared by mixing it with tap water; which constituted treatments: T, =20% sea water and 80% tap water (iiC 10
mmhos cm’), T, =40% sea water and 60% tap water (EC 18 m mhos cm’), T,=60% sea waterand 40% tap water
(EC 25 m mhos em™), T,= 80% sea water and 20% tap water (EC 31m mhos cm™). A control was maintained by
using tap water (EC 1.0 mmhos cm’).

Wide genotypic differences were observed in several parameters (germination, SVI, and seed vigour) under
the highest salinity i.e. T,. Based on salinity tolerance index (STT), the salinity-tolerant and salinity-susceptible
lines were identified. Various intcractions between the levels of salinity and the cultivars were significant, for
example, germination in control was 95% while it was only 36%in T,. Similarly, among the cultivars, the tolerant
ones showed >70% germination in T,, while in case of susceptible ones the germination was completely
inhibited. Cultivars Kopergaon 3, MH 2, Gangapuri, Tirupati 4, ICGV 86590 and GG 4 showed >70%
germination in T,, but cultivars TMV 12, ICGS 44 and VRI 4 showed about 44% reduction in germination and
this salinity level was considered as 50% lethal dose (LDy,) for these cultivars and became a demarcation line

between the tolerant and susceptible ones.

Thus, high salinity was found to be more detrimental to the growth of secondary roots than to any other
parameter studied in this experiment. On the basis of the mgmber of secondary roots the cultlyars Kopergaon 3,
MH 2, Gangapuri, VRI 4, and MH 4 were found to be relal_wely tolerant, whereas cultlwars C03,1CG (FDRS)
10, Tirupati 4, GG 3,and VG 9521 were foundtobe susceptlblg. Al.l the parameters of vigour such a? genm.nfmi(;r;
rate, germination speed, germination capacity, slandarfi germination and co-efﬁcmnt pf viloc;ty’o Ec:;:zﬂtn v
were-'ad.vcrsely' affected with increasing levels 01{ gahmtlz. Thus thc3g%1§}n: ?\gﬁnzmilc% \trogc;rglgé: e
during germinatiomand carly seedling stage in cultivars Kopergaon 5, , MH 2, e
and ICg (%S 44 could beutilizedeithenby directly cultivating tplcrant gcgplypcstxﬁl (:3: zﬁ?ﬂ?iirgs; ?)li::tion\%ilh
parents for further improving the:tolerance level by conventional breedingme

the modern bio-tccllnolbgibalitooléa.

Development of ideotypeconveptiingroundnut A oy
; s aimed at increasing productivily in groundnut under rain

sidering theimportancecoflidentype for effor B 1 of TMOP. As the
dcpcﬁgg;lds?:t]gxt}:.?grgjbct' wasscompletedibetween 1987 and 1990 under Micromission 0
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roject 10 work on ideotypP€ was too short; only limitcd work could be conducted ~
now being focused on crop canopy and root architecturc suitable for rain—depen(f n plang éro .
ent e SOy
caf angles between stem and leaf system“"lh
,and}

y compound and shows changes in]
ent hours of the day. Genetic variag;

deficit conditions and during differ
me of the cult1vars was observed (Table 2). Little information is availapje )
leg-u

architecture and growth under water-deficit conditions. Therefore studies on root architecture
wat‘cr—dcﬁcit condition were initiated (Figure 1). After taking out the complete and wh;ﬂdernonmj
individual plant from root blocks, plant samples were brought to the laboratory and Ubserve TOOt Systor:
paramptcrs were recorded. The study conducted, SO far, showed that a penetrating and efficient ations op

in cultivars, TAG 24, ICGS 44, ICGV 8603 |, JL 24 and Gan gapuri. However, oot characte root system
drought tolerance arc yet to be identified. The major areas of focus on "Ideotype" will bensilcs related
development, crop canopy architecture, root architecture and seed and seedling vigour plant gro
nd leaf-let angles in five g
Angle between

duration of the p
analysis. Work is

Groundnut leaf’is pinnatel
and Icaflet under water-

petiole
e to the Jeaf angles 0f sO

respons

roundnut cultivars

Table 2. Genetic variations in Jeaf a

Genotype Leaf angle Leaflet angle
with :.nain with petiole two lower tw

axis leaflets l:alrllpp o
GG 20 54° 15° 370 Et.s -
CSMG 84-1 49° 19° 48° P
M 13 60° 18° 68° =
ICGS 44 60° 14° 60° ol
MH 2 53° 36° 87° :ig:

Figure 1. Conc
rete blocks for studies on roots of groundnut (side and t P i )
r op Views
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CT 04: INTEGRATED NUTRIENT MANAGEMENT IN GROUNDNUT
(K. K. PAL, A. L. SINGH AND R. DEY) b

:ﬂ'é“ of f?"“_‘"i“ of PSM, groundnut-rhizobia and PGPR on growth and.yicld of groundnut
G growth-promoting rhizobacteria (PGPR), phosphate solubilizing Eacteria (PSM), and

undnut-rhizobia were tested within the i i

round 12001 group and in various combinations for compatibility. T}
s . The PG™R,
PSM, ;_mg fg}zl;)tgll;l;};l;:gtpeen ref.erred to as A,_B, and C, respectively, hereafter. On lhe%asis ofy compatibility
venc consortia were constituted and then evaluated in pot and field trials.

g t tt_)nal ;:_orlldluc;t;d during the summer 2006, inoculation of sced with the different consortia had more or
ilar beneficial effects on the growth of groundnut plants. Inoculation with mixtures of PGPR with PSM or
izobium or all the three had belttcr effects than their inoculation individually. There was significant increase in

od yield of gro_undnut upon inoculation in most of the treatments. The maximum increase was obtained with
m BC. This treatment also recorded maximumroot and nodule mass.

lation _of seed with different consortia of bacterial cultures resulted in significant improvement in
odulation and yield in groundnut cultivar GG 2, during a field trial in summer 2006. In terms of pod
of y two consortia, ACand ABC, resulted in significant enhancement of yield, 18% and 12%, respectively
mpared to un-inoculated control. The best consortium AC also resulted in significant cnflancemcnt o;'
ernel mass (HKW).

pulation of the individual members of the consortia was determined in the rhizosphere on the basis of
ntibiotic resistance patterns. In case of PGPR consortium, the population of Pseudomonas »pp.
in the rhizosphere from 30 DAS to 60 DAS, irrespective of combinations. Similar trend was also
case of PSM strains. In dual inoculation of two consortia, however, population of individual strain
mes decreased. In casc ofrhizobia, co-inoculation either with PSM or PGPR improved nodule occupancy.

ng the kharif 2006, most of the consortia had significantly beneficial effects on the various parameters
lowever, the average yield of GG 2 cultivar was very low due to excessive rains and waterlogged
during kharif 2006. The average pod yield in different treatments ranged from 131 to 205 kg/ha. For

owever, the best result was obtained with consortium C comprising two Rhizobium strains.

PGPR on the growth and yield of bold seeded groundnut

d trial was conducted during the kharif 2006 to study the effect of inoculation of PGPR on the growth
of bold-seeded groundnut varieties. Five bold seeded varieties, namely BAU 13, B 95, M13, Somnath

9A and three PGPR cultures, namely PGPR1, PGPR2 and PGPR4 were selected for this study. The
ield of the varieties was very low due to excessive rains and waterlogged conditions in the season. The
f TKG 19A was the maximum (498 kg/ha) when inoculated with PGPR1. In general, inoculation with

fures resulted in increase inroot length, shoot length, haulm yield, shelling turnover and hundred kernel
oth the crop growth and pod yield were severely affected due to constant watcr logging in the ficlds and

a::s"eeded varieties differed with each other for the parameters tested. The maximum pod yicl_d was
th variety TKG 19A which was followed by M 13. The varieties Somnath, BAU 13, and B95 yielded
e highest haulm yield was obtained in BAU 13 followed by B 95. The maximum shelling outturn was

13 and hundred kernel mass inTKG 19A.

39

Scanned with CamScanner



e i ol
ICAR

Groundnut rhizobia |
e strains of gruumlnut-rhizobia on the growth and yield of groundny¢
Unde,

r

Effect of competitiv

viz., NRCG 4 and NRCG 9
were ceyal,
\Uatad i

conditions
Two newly identified strains of groundnul-rh:zobla :
and cffect on growth parametcrs of groundnut cultivar GG 2 under field conditiong 5],
mmer of 2006. Seed bacterization of group gnon With &
ut cui"ti"-fg-_,-, e
varge:

nodulation .
R 6 and IGR 40, during st

reference strains C92,1G ' )
2 with groundnut rhizobia resulted in marked 1mprovc_mcnt in shoot and root growth and ol

nt increase in pod yield with IGR 6 (19.0%), NRCG 9 (13.6%) NR Ulatign's
shelling turnover, hundred sced mass and };auln?G-"" ©
yie

inoculation resulted in significa !
and IGR 40 (6.3%). There was also improvement 11 & : '
to inoculation with groundnut rhizobia. Inoculation withNRCG 4 resulted in maximum shelling our

Man

seed mass.
peson rhizodeposition

Studying therole ofgroundnutgenoty
mely, GG 2 and [CGV 8603 1 and six progenies of the cross begy

dy the role of groundnut genotypes on rhizodeposition. Co °°“
4 and JUG 48 were hi gh yielding and the rest of threcm -
as hypothesized that through breeding process it 11:1'0
eterious microorganisms in the rhizosphere vis;a"P'
t or impairment of nutrient uptake. Population dynaniee:
fmicroorganisms in the rhizosphere of the varieties and the advanced breag:
led at 7 day intervals, starting 7 days after emergence, the population
increased in lines, which produced significantly low yield ﬁ

parental lines GG 2 and ICGV 86031. The population of cyanogenic fluorescent pseudomonads enhang
appreciably over the period of time. The population of free-living nitrogen fixers and phosphate solubiliz

increased in lines, which gave significantly higher pod yield than parental lines.

Table 1. Effect of censortia of PGPR, PSM and rhizobia on yields of
d nodulation of cultivar GG 2 in summer

Two parental lines of groundnut, na

| lines were taken up to st
ies viz., JUG 22. JUG 2

47 were low yielding. It W
£ both beneficial and del
pled with enhancemen

two parenta
arental lines, three progel

JUG 43, JUG 46 and JUG
to enhance the population 0
enhancement or reduction cou
different representative groups 0
lines indicated that, when samp
cyanogenic fluorescent pscudomonads

pod and haulm an
2006
Treatment Pod yield Haulm yield Nodulation
(kg/ha) (kg/ha) at45DAS
(no./plant)
ConsortiumA 2062 3620 13.1
Consortium B 2166 3800 17.0
Consortium C 2112 3950 22.3
ConsortiumAB 2269 4263 33,3
ConsotiumAC 2413 4090 23.6
Consortium BC 2250 4500 25.6
Consortium ABC 2290 4095 33.1
Control 2045 3587 12:3 555 4
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Table 2, I".I‘I‘ct:ll u.l' Sn:upuiiti\'c strains of vhizobis “%i?:
‘_______—-i““““I GG 2 grown in summer 2006 * on the yield and. parameters of BNF of
Riaobial  Podyidd " Viauhmyigd  Nodgias :
’ ok (kg/ha) oﬂlsll?)‘rs“ i Noduledry
m ‘ SR CPT 7 i ae e (No./plant) Il#%ﬁ;}pl;:;r)m
IGR 40 2326 3042 330 310
NG 92 2231 3052 22.6 280
NRCG 4 2381 225 23 29
NRCG 9 2485 3387 ;is a4
Col 187 102 i e
Table3. Population densiti s e ?3.5 R
rhizosphere ol} ‘le‘lzellsl‘l(s:l{l]lt(éztllj;?;;):? e
Genotype R vl -
“?‘ A pfg:gmﬁfgtds ﬁﬁg;gﬁﬁrescent
0G 22 ; . T monads
JUG48 3.0 32{;
JUG24 21,50 300.0
UG43 5200.0 23000
JUG 47 210.0 180.0
JUG46 185.0 230.0
GG2 \ 2.05 3.65
ICGV 86031 0.70 3.75

Sub-project 2: Mineral nutrient requirement and their disordersin groundnut
(A.L.Singh) |
Ca and Pnutrition of groundnut with various pod and seed-sizes

The role of Ca and Pin nutrition of pods of various seed sizes of groundnut was studied in a field experiment.
Forty groundnut genotypes with varying pod structurc and sizes (length 1.64-4.7 cm, width 0.74-1.68 cm), and
the seed sizes (length 0.5-1.8 cm, width 0.3-0.97 cm) were grown in field with two doses of P (0 and 50 kg/ha) and
one dose of Ca (100 kg/ha).

The P and Ca nutrition increased the number of pods and pegs, yields of pod and haulm; and length and width
of the pods and sceds in most of the genotypes excepting a few small seeded genotypes. The larger the pod and
seed size the greater was the response of these elements, which perhaps was due to a larger surface area for
nutrient absorption by pods in the soil. Interestingly, the high yielding genotypes were gencrally having large to
medium pod and seed sizes.

d a higher P in their kernel and shell than that in the small pod size

The large pod size genotypes, showe . and shell in various groun dnut genotypes

genotypes. Application of calcium increased the Ca content of ke
with amore pronounced effect on large seeded ones.

37
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and S-efficient genotypes

Screening of 103 groundnut genotypes t_:unun'isi:

out in ficld for identifying K- and S-efficient geno

conditions (control, 50 kg K/ha and 20kg S/ha). On the
and ineflicient groundnut genotypes were identificd.

e K-efficient: LGN 2, ICGV 88448, Tirupati 3, TKG 19 A,

CSMG 884, M 335, NRCG 7085-1

. K.inefiicicnt: ICGS 5,GG 6,GG 7, Tirupati 4, Chico |
s ofticient: ICGV 86390, LGN 2, M 335, TG 64, FeESG 10-1, CSMG 884, B 95, Somnath, BAY 1y

TKG19A
o e S-incfficient: Gangapur
- Studieson Mo and B nutrition in groundnut
se of various B and Mo |
: The study revealed that for the
il sufficient, but for cultivar ICGS 76, 0.6 ppm of B was esset
.~ Mo, the groundnut cultivars JL 24, GG 2 and GG 20, showe

~ t00.8 ppm, butincase of ICGS 76 only up to 0.4 ppm.
GG 2, showed a low requirement ofboth Mo and B, whe,c :
L] i as !

In general, the old groundnut cultivars JL 24 and
ICGS 76 and GG 20 had a high requirement of both the elements. It was observed th
irement of this nutrient. that

' therelatively new cultivars
soil application of B@ 1 kg/hawas es sential to meet the requl

germplasm for fertilizer response and high nutrient density
was evaluated under unfertilized and fertilized (w.ithl-' '
ed for Ca and micronutrient densities (contents), The <

ivars and nutrient efficient lines wyg

. g - all 5 ALl
iem under unfertilized and rccq"ftcd'l'
ve performance, the nutrient Milig,

Screening for K-
1g released cult

types by growing U
basis of the relati
cmci e

ICGV 86590, NRCG 1308 ICGs ?-.'-
H { 6’-

i, ICGS5,MH 2, Tirupati 4, Chico

evels was studied in four popular cultivars namely, GG 2 1 i
itivars GG 2, GG 20 and JL 24; 0.4 ppm of B JL
\tial to meet their respective requirements, In ca was .
d higher requirements and response was obsewes;l?f :
p 7

Sty _': “ ' In micro-plots respon
s, ICGS 76 and GG 20.

~ Screening core
Core germplasm collection comprising 194 accessions

NPK) conditigns and the kernels thus produced were analys
data on pod yield revealed that the high yielding genotypes NRCG 11711, 11942, 11693, 1913, 6064, 12272,

10911, 10496, 3198 and 11866 were more fertilizer responsive (with more than 200 :
e 2 ¢ g pod/m’) com
yielding genotypes NRCG 12605, 11996, 168, 7306, 12329, 12881, 12879, 11701, 11868 )aa(():l prgeGd {102;?;

which were less fertilizer responsive (< 60 g pod/m’).
| Some of the genotypes having high nutrient density in their kernel were:
e HighFe:NRCG 12291, 12148, 11088 12880, and 11236 (above 500 ppm)
e HighMn:NRCG 11126,12291, 3533, 10820, and 12321 (above 40 ppm)
- * HighZn:NRCG 11868, 3648, 12321, 1086,and 11925 (above 50 ppm)
~» HighCu:NRCG 12746,9966, 10820, 11088,and 11276 (above 14 ppm)
e HighCa:NRCG 11651,5360, 12319, 12713,12393,7443, 12339, 6811, and 8956

Screening groundnut for high kernel Zn content

categT;]r?zI;Zr:: l]iif zgelg;iuggnm ﬁe{limypes'wcrc analyzed for Zn as well as Fe, Mn, Cu, Ca and P and were
. - m . - i ; ’ i
Hhiobbes! gkg"), medium- (31-50 mg kg") and high- (51 mg kg and above) zinc density

TheZ :eateid ; he
of45mg k’;_‘fzzg‘:ﬂgsgon in seed of various groundnut genotypes ranged from 11 to 77 mg kg™ with a mean value
= genotypes were identified as low, 34 as medium and 19 as high density genotypes. .

The seeds of i it '
et was?n?;;s;aif t:‘z ;1;335}'172“ Contamu}lg genotypes were also rich in P, Ca and Fe. The yicld of these
g -1527 kg ha. Of these, GG 5 and ICGV 86590 are commercial groundﬁut_
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[nter-institutional collaborative trials

. mc_._..._c:_:.u:.:m:c:.mazﬁnanmaﬁn:Eamﬁ. it .. .
 with __co. m_n:wc‘_unm was laid out uﬂmzmm%%cl. M_}wﬁn_um_dm%_mw_““m c%%ﬂﬂ”ﬂnﬂwu% _M_nmmmo.: M i
mnmo._m:nam arc known to occur. .H,:nm_n genotypes were grown E._woq ::mﬁ::unm: d %_n”.:_‘. Ernwm S
conditions and data on growth and yield were recorded. The data of these nm::w o M_”:._N& (with P and Ca)
utricnt efficicnt groundnut genotypes identified carlier showed a better res rs indicated that most of the
heirinbuiltefficiency. ponsc at all the locations indica.ing

- Theyiclds oftop five P-and Ca-efficient genotypes with and without P or Ca fertilizers arc given below:

ield of P-efficient genotypes

A Mainpuri Vriddhachalam Raichur Coimbatore
~ Genotype PY Genotype PY Genotype PY Genotype PY
(kg/ha) _ (kg/ha) (kg/ha) (kg/ha)

¢ P c P C WP C WP
hitra 1648 1988 ICGS76 3902 5498 R2001-3 806 907 ALRI 112 246
CSMG 884 1640 1868 SG 84 2234 5440 R 2001-2 729 745 FeESG 10 310 240
CSMG 84-1 1348 1776 HNG 10 2286 5029 DSG 1551 664 DHS8 536 235
V335 1732 1752 K 134 2269 4750 R 8808 613 643 TG32 135 229
LGN 2 1520 1628 M 527 2397 4729 M 335 574 606 FeESG 8 531 217

PY= pod yield; C = control; P= with phosphorus application
o

Yield of Ca-efficient genotypes

Mainpuri Vriddhachalam Raichur Coimbatore

Genotype PY Genotype PY Genot- PY  Genotype Pod yield
o (kg/ha) (kg/ha)  ype (kg/ha) (g/5m row)

_ (B Ca C Ca C ' Ca ' Ca
MG 884 1640 2256 GG 13 1664 4754 R2001-3 806 868 Spanish Improved 166 479
w‘mgm 84-1 1348 1996 ICGV 86325 3596 4611 R2001-2 729 764 CO-l 79 415
: 1732 1928 VRI2 3438 4444 S-230 604 662 ICGV 86590 259 38
1648 1840 DSG | 2176 4278 DSG1 551 630 GG7 140 384
1520 1716 Jawan 2147 4168 RS-1 593 606 FeESG38 531, 377

mmnn on the data of four locations, the following nutrient efficient lines were identified:

P-efficient: ICGV 86590, FeESG 8, CSMG 84-1,5G 84,1CGS 76

Ca-efficient: CSMG 84-1,M 335, ICGV 86590,DSG 1,GG 7, GG 13

=&__nn”_?m_w€% was conducted wo.q three consecutive seasons at Vriddhachalam and following results were
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B tticiont genotypes | tul (u uq:l_lnnplnlm _— M?;,—;mcium
T P efticient
P Coellctent___ 1 T Juwan, V13, GG 13, NRCG 747

SR » UNON A
TMV 2,8 230, R 8808, 'r\NAU 386, €O 1, GG M4 1.:5120 ;(. gﬁc A ;’u”pntluti
FRCK sdets M‘th“ * 2 1CGUS T, Punjub 1, ﬁrul’f‘ﬂ'l'?‘a TG 20, J"l‘(} 22 I\;?E;;" ma
fhapse m,"; oved. TAG M, ALR LVRIZ,  NRCG A7 '
iﬁ.{\“.‘h‘p anish Tmpre !\IH (\l\l(u H I ‘l:"fll'ﬂlll'j]_f — Mty

A DA i nul,w..t,umfimt mulim.rrclentlinw

{'}nc buudmd j,,,g thg.|l w.:luullnn inthe NTH rcglon.

sewd! slocka for vurmua. c\nurmu.nm inchus
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OJECT 05: STUDIES ON GROUNDNUT BASED CROPPING SYSTEM

5. term experiment on nutrien ics i
ong- ter p t dynamics in groundnut based cropping systems

A long-term experiment with five popular groundnut based cro
system, two intercropping systems (Groundnut +
cropping systems (groundnut-wheat and groundnut-
us combinations of organic and inorganic fertilj
e systems. Groundnut-summer groundnut system was includ
,the following changes in yield of groundnut and soil propertie

< Under intensive cropping system with 200-300%

(DEVI DAYAL, 1. K. GIRDHAR, p, C. NAUTIYALAND K. K. PAL)

pping systcm_ viz., sole groundnut cropping
e l_:ioundnut * pigeon pea) and two sequential
e gram) were Initiated dun'ng kharif 1998 with

gimes to study the nutrient dynamics and sustainability

ed in the study in the year 2005. After nine
s werc observed:

pearl millet and g

. ‘ cropping intensity, a maximum G
Equivalent Yield (GEY) of 3865 kg/ha was recorded under groundnut- wt}?eat-grccn graz follrg:::(cllnt:l;

GEY of 3401 kg/ha under groundnut-groundnut system during 2006-07.

Grain yield of wheat was significantly low (3433 kg/ha) under th ili
¢ reduced dose of fertilizers (50%
RDF) compared to that of under 100% RDF (3516 kg/ha) there by indicating that (thcrz:

was no scope for reducing the nutrient dose even if FYM was applied @ 5 t/ha to kharif
groundnut.

In groundnut-wheat-green gram rotation, in wheat with 50% RDF + FYM @ 5 t/ha, the grainyi
rol ; ; , the grain yield was
statistically at par (3693 kg/ha) with that recorded under the RDF treatment (3695 kg/ha).

The grain yicld of green gram was 620-725 kg/ha. The residual effect of FYM applied in kharif
groundnut was evident and the grain yield improved by 12.4% over the yield without FYM treatment.

The green gram crop residue of 667-960 kg/ha, after picking of pods, was incorporated into the soil that
helped to improve physical and biological properties of the soil.

Summer groundnut yielded 2297 and 2598 kg/ha under RDF and FYM treatment respectively,
indicating 13.1% increase in yield due to residual effect of FYM.

High rainfall especially during pod development stage reduced the kharif groundnut yield drastically
to as low as 165-699 kg/ha.

The maximum kharif groundnut yield (616 kg/ha) was recorded in groundnut-wheat-green
gram cropping system, followed by that of groundnut-wheat (573 kg/ha) system.

7000
_ tooo
[}
&
g o | |EPeari millet
2 WPigeon pea
E 4000 .EEGS
g - | \OGreen gram
E 3000 - : EWheat
o | ook
E : : 5 4 5 ‘
% b ; I ter
I 1 U =1
E BB R
= Gk-Gs Gk-Wheat  Gk-Wheat-  Gk+Pigeon Gk+Pearl

Green gram pea millet
Cropping systems

Gk = Groundnut-kharif; Gs = Groundnut-summer

" Figurel. Total system productivity of various
; groundnut based cropping systems

4l
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vstems on total nitrogen, organic carbon, pH and EC of 595

Table 1. Effect of croppings
Treatment Total N Organic C pH EC %
| o) OO @sm)
Sole Groundnut 32.14 0.487 8.07 0.152 =
Groundnut-Wheat 31.67 0.480 8.03 0.161 '
Groundnut-Wheat-Green gram 3216 0.489 8.09 0.177
Groundnut+Pigeon pea 31.65 0.444 7.90 0.158
Groundnut+Pcarl millct 30.94 0.462 7.97 0.147 .

and total soil nitrogen (ppm) and -soil organic f:arbon (%) conten
ntial cropping system during thq cropping year 2006-07, wh
| millet intercropping system.

The total productivity (kg/ha)
highest in groundnut-wheat-green gram scque
the soil pH and EC ( dSm’”) decreased in the groundnut-+pear
hrough irrigation scheduling
reduce irrigation demand during vegetatiy
ation is applicd as per ET demand. Hence, irri
tages. The results indicated that:

thancing groundnut crop water productivityt

he studics indicated that there was a possibility to
ages. Irrigation depth can also be reduced if irrigatio!
heduled (6-10) as per ET demand by skipping lcss scnsitives

The ET varied from 230 mm to 530 mm under different trea
15 mm/day was recorded at pod development stage (55-70 days after sowip

tments during the cropping scason. '

Tﬁe maximum ET of 12-

of groundnut
ave almost similar yicld with that under 1.00 PE resulting in netsa

Irrigation scheduling al 0.80PEg
ver, further reduction in irrigation depth reduced th

of irrigation water by 20%. Howe
significantly.
The pod yicld was not affected significantly duc to moisturc deficit stress during vegetative phas
- 66% of moisture deficit of field capacity (25-28 days) and during pod maturity up to 75% of moisfj
deficit of ficld capacity (15-18 days). 5

~The pod yield was maximum (3282 kg/ha) with 9 irri
- vegetative stage.

‘Under limited availability of w
irrigation at vegetative and pod maturity (90-100 days) st
kg/mm/ha.

gations at 0.80 PE and providing stre

ater, irrigation can be scheduled with 7 irri gations at 0.80 PE, skip
ages , with a water productivity of 7.76
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Figure 2: Yield water function under two different stages
Yield-water functions influenced by nutrients in groundnut

The studies revealed that relationship of evapo-transpiration (ET) with pod yield of groundnut was linear
but the degree of relationship varied with the genotypes. The sensitive cultivar (TG 26) had higher values of
regression coefficient at reduced soil water content than that of tolerant cultivar (TAG 24). The effect of nutrients
especially potassium and calcium was studied on WUE and the yield of groundnut under varied moisture
regimes. The results are briefly mentioned below:

& Increasing the degree of moisture stress reduced the pod yield significantly. However, as degree of
stress increased, the reduction in yield was less under potassium (42.3%) and calcium + potassium
(49.9%) than that under the control (40.6%), in which only nitrogen and phosphorus were applied.

< ApplicationofCa without correcting K balance yielded significantly less under stress condition.

& Water use efficiency showed sigmoid curve with increasing degree of moisture stress (highest 7.45
kg/mm/ha under 60% deficit of FC).

'—H‘Conl_ll'ol"_—'_- K = CatK

1400

1200 +——

1000

800

600

PY (kg/ha)

400

200

oo akE .
676 622 509 364 249 123

ET - - - - L3
Ca on pod yield of groundnut under differential irrigation

 Figure 3: Effect of K and

s
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1 without correcting K balance did not improve WUL, HUWL‘,Vcr, “i’lllic;]“t

<+ Application of C | WUE and was the maximum (7.116 kgfhahnm) under

Ca and K significantly improvee
ol FC
2 The Ratio of Ca with K seemed (o be an import

ant factor for achieving higher yield and bl
SR o
productivity in irrigated groundnut. _

Dry seeding of groundnut under rainfed condition
This experiment was conducted during kharif 2006. Vm'musf .chcmu:aIs/mmcrmls were coateq
before sowing. The treated seeds werz then sown under dry conditions .aboul 15 days before and abyy,
- th X . i . . N N
before the expeeted date ol onset of monsoon (25" June). The normal sowing after onset of'monsgop, Wikl
28" June. The results are briefly summarized below:
% The dry sown sceds germinated 4-6 days carlier than those which were sowp after (g

monsoon. .
“  The pod yicld was the highest when sowing coincided with the onset o_f monsoon, mﬁoﬁg'd
trcatments, sced coating with CaSO,and cow dung showed some potential, i -
Table2. Effect of different sced coatings and dates of sowing on

pod yicld (kg/ha) of kharif groundnut

Treatment Date of sowing
07/6/2006 20/6/2006 28/6/2006
CaSO, 337 220 348
Rock phosphate 219 453 189
CaCl, 182 71 108
Cow dung 394 625 208
Wheat flour 133 574 94
Clay 206 535 i
Chloropyriphos 328 452 195
Groundnut shell 259 771 77
Pearl millet flour 317 539 176
Control 209 794 84
Avcrage 258.4 503.4 155.6

Genotypic compatibility of groundnut +cotton intercropping

~ The experiment was conducted during kharif2006. Six varictics of groundnut (M 13, M 335, GG 20,
10, TAG 24 and GPBD 4) were intercropped with six varieties of cotton (Bt, Malika, Myco12, Myco 630,
and a local cv. Devraj and sown as per recommended practices. The highest pod yicld was recorded in GG 201
nsole as well as in intercropping (Table 3).

Table 3. Effect of intercropping with cotton on yield of groundnut

Varicty Sole crop Intercrop
Pod yield (kg/ha) Podyicld (kg/ha)
M13 154 141
M 335 174 143
GG20 254 209
HNG 10 164 141
TAG24 61 51
GPBD4 29 13
44

Scanned with CamScanner



nual Report 2006-07 M

RCG An

IE [
OJECT06: MANAGEMENT OF EXISTING AND EMF =
AND WATER SALINITY FOR GROUNDNU%I;]?})I:)%?I{‘%%EMS OF SOIL

(I. K. GIRDHAR, P. C. NAUTIYAL AND K. K. PAL)
saline water in groundnut based cropping system

olidated results of five year (2002 to 2006)

n Gujarat, particularly in Saurashtra region, farmers ge i - '
R dg fallow in the rabi (winter season) as they can m;gt 111]::;r 3%5;23:? OFC rain-fed crop of groundnut and
d non-availability of canal water for irrigation on the other hand Ansa o e el gpicn gnhe gpe
d continued up to 200? with the objective of exploring the poss%bilit;xgi? : e p
tion in different crop rotations (groundnut-groundnut, groundnut-wheat, and gri:gg;;::{ne e
single crop of groundnut in coastal area of Saurashtra region. On the basis of the rehsmlltlmlr)d)'mswad .
006, it was concluded that the saline water of 2-3 dS/m salinity as supplemental illlrris :t_tamed e
inut, and in rabi season, 4-6 dS/m salinity of water can be used for irrigation of wheat and rgnu;)n c? : kha;- :
um yield (about 1000 kg of groundnut, 1500 kg/ha mustard and 3500 kg/ha of wheat), whereas sa;“;rc:s tOT
able forirrigation of summer groundnut because of build up of high soil salinity dué to use of sa'lin: waater
ation. The build up salinity in root zone (EC,, = 4 dS/m to groundnut and EC,, 6 dS/m to wheat ar?cli
must adversely affected'abs.orption of water by _plants even though the soil had enough water. This resulted in
‘stunting plants and further s1gqlﬁcant decrfaase in yield. Prolonged use of saline water for irrigation increased the
from 7.8 in 2002 to 9.0 in 2006, which also possibly deteriorated the soil health and affected the yield. The
nt in groundnut kernels and mustard seeds also decreased significantly with increase in salinity of the

e
rom 0.5 to 6 dS/m.

ter harvest of kharif groundnut in 2006, mustard crop was taken in rotation during November 2006 in the
ck clay soil using saline water of four different salinity levels (0.5,2,4 and 6 dS/m). It was observed that
yield decreased from 1708 to 1552 kg/ha with an increase in water salinity from 0.5 to 6 dS/m and soil
om 1.0t0 5.8dS/m, respectively. Decrease inyield due to soil salinity of 5.4 dS/m gnd use of saline water
jon upto 4 dS/m salinity over the control was non significant. Differences in other plant 'chqracters such
tter yield, hundred seed mass, number of branches and pods per plant were also non-significant at the

d levels of soil and water salinicy. The yield and yield contributing characters were §igniﬁcantly adversely
at high water (EC,=6dS/m) and soil (EC=5.8dS/m) salinity, yetan econom.lcal yl.eld (1 55? kg/pa) c-ou_ld

¢ decreased significantly from 525 to 490 kg/ha with an increase in soil salinity
: from 0.5 to 6 dS/m. Thus it was observed

ed. Yield of oil, howeve i i
- i irrigation, salinity varyin “rie
(05.8 dS/m as aresult of saline waterirrig y yary e build up of soil salnity inthe oot

0 US i er for irrigation of mustard crop there was a progressi : p of soil nther
o ‘fﬁ ;ﬁi:;g?:t{ ?Lrl;e from Eowing With the increase in salinity of the irrigation

re extent built up of salinity was also high.

to harvest of mustard crop.
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2. DEVELOPMENT OF SUSTAINABLE PRODUCTION TECHNOLOG.

FOR PROMOTION OF : ’
TRADITIONALAREAS OF EASTERNAND NORTH-EASTERNINDIA+
(A. L. SINGH', M. DUTTA®, N. P. SINGH’, K. A. PATHAK, A. K. WSH""AKARM'A{’.

RAMESH SINGH’, K.S. SARANGI, MOU%UMI RAYCHOUDHURY", B. B. pAND,\;
S RAYCHAUDHURIANDS. V. NGACHAN s
* Inter-Institutionarotlaborative project with ICAR Rescarch Complex for NEH region

' Nationai Rescarch Centre for Groundnut, Junagadh.

' ICAR Research Complex forNEH region
Experimentations in North-Eastern Hill regions s
Several field experiments were conducted in collaboration withthe ICAR R'csearch complex at Barapanj and
Tura (Meghalaya), Lembucherra (Tripura) and Imphal (Mam-pur), Jharana;:gam (Nagaland)', K9lasib (MiZOram) -_
and Basar (Arunachal Pradesh) to develop suitable cultivation technologies for popularization of groundny;
cultivation in North-Eastern Hills. The findings of the experiments and the sustainable production technolo:jes

thus developed are summarized below:

Evaluation of recently released cultivars and nutrient efficient
- Thirty-six'groundnut genotypes comprising recently released cultivars and nutrient efficient genotypes Wef'é :
evaluated in field for their yield and tojerance of toxicities of Al and Fe and deficiencies of Ca and P under rajp.

d conditions at Basar (Arunachal Pradesh), Kolasib (Mizoram) and Lembucherra (Tripura). The results o

ield and related parameters are given in Table 1 and 2.
At Kolasib in Mizoram, where soil is highly eroded and acidic, several cultivars performed well witﬁ'a pod

yield'mofe than 2000 kg/ha. Of these, three cultivars M 13,1CGS 76, and TPG 41 gave pod yield morethan250)
kg/ha. The three year of data indicated that the cultivars TKG 194, GG 20, ICGS 76,1CGV 88448, JL 24, JL.220. "

_  CSMG 84-1,ICGV 86590 and M 13 were high yielding. Among the nutrient efficient genotypes, NRCG 1308
- 7206,7471,FeESG 10-] and FeESG 10-3 were promising which gave more than 1500 kg ha’ pod yield and more
. than 1000 kg ha" seed yield. S
; : The high yielding groundnut genotypes were also tolerant of Al-toxicity, resistant to ELS, LLS and !'llst _
e diseases, and hence were identified as suitable for Mizoram and adjoining areas of NEH region. i

lines

Identification of gl_‘p__l_il-_llitllllllt varieties suitable for various intercropping systems

Field Cxpefiment.wlas carried out in a split plot design with three intercroppi i
E . ‘ _ pping systems (rice + groundnut;
| maize+gr oundnut; and green gram + groundnut) in main plots and four varieties (ICGS 76, TKG I9A%TJL24 ant& -
o IQGV 86590) in sut?plot-s in t}}e foot hills of Manipur. The soil of the experimental site was low in available":,i :
: ?:trlogcn, Io.w to medium in available phosphorus and high in available potassium. The intercropping system was
ezlrlt!h;]ﬁd ;Vlfhlge;:ggl%ended doses of the respective main crop i.e. Rice, Maize and Green gram. The grouncnut
ivalent yie was calculated using the pri fri : ; ot
- and groundnut Rs.15/kg only. g theprices ofoe af s, g, MalzeRs: LN Fechuniol gy
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able 1. Evaluation of groundnut onos
Variety " Plant hcig:f Hpeaat Kol:sih (Miznram) 1263
od yi
“SG 84 Excgm-? {0 plan e]d(k{dha
M 13 533 i !
27 A
TG 26 34.7 27 2683 o -
TAG 24 48.3 & 267
[CGV 86590 64.0 1867, ™
ICGS 76 51.0 ;: 2300
TKG 19 A 62.3 - 2667
CSMG 84-1 413 95 1917° =
GG 20 49.3 - 2200. g
Girnar 1 58.7 24 1900 -
FESG 8 53.3 ok 18]
FeESG 10-1 51.7 s i
FeESG 10-3 52.0 o 1
NRCG 162 52.3 e A0
NRCG 1308 64.0 19 i
NRCG 2588 60.7 25 2?{157 )
NRCG 3498 52.7 19 L
NRCG 5513 46.3 26 s
NRCG 6131 39.0 23 ek
PKVG 8 437 14 1725
NRCG 6820 43.0 22 1883
NRCG 7205 51.3 22 2183
NRCG 7599 62.3 26 2450
JL 24 53.7 29 2433
BG3 51.7 12 1475
NRCG 7472 56.3 22 1933
Gangapuri 51.3 15 1217
ICGV 88448 55.3 18 2033
TPG 41 49.3 23 2667
GG 7 30.0 19 2033
TG 42 30.0 22 2000
GAUG 10 30.0 19 2033
Iyoti 46.3 26 741
ALR 2 63.3 22 1792
TMV 2 67.7 25 198
JL220 60.0 21 i
PBS 13 523 24 013
GG 20 403 19 1967
NRCG 6155 48.7 17 o2
___--'——-.-'-—__

a
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o groundnut yicld wits obtained iy
1

ha which was higniﬁc;mll,\' higher over other two i"lc‘“f”ilpin
ields of rice groundnut and green gram + groundnut integeee
¢

were on par with cach other. Among the varieties [CG v 86590 recorded the highest ”’“’uflm
shest pod yield of groundnut as a component crop Wis recorded jn

0A. But the hig
tem by the variety 1CGV 86590 - ey
iy
under different intercropping systems in the fﬂﬂlhms}&n

Among the infercropping systems evaluated, the highe
groundnut ntercropping (1706 kg’
(Table 2 and 3). The groundnut equivalenty
systems
followed by TRG |
groundnut tcrcroppimg 8ys

performance of groundnut varieties

Table 2.
Manipur I
Treatment Groundnut yield GEY of intercrop GEY of the sys q.;;;,
(q pod /ha) (q pod/ha) (qha)
—Er,\'h'm
Rice + Groundnut 10.47 175
Maizc + Groundnut 9.50 8.15
Green gram + Groundnut 8.36 4.73
CD (5%) 1.12 .
 Variety
ICGS 76 9.09 4.88
'KG 19A 9.57 5.15
9.01 4.20
CGV 86590 10.12 5.27
. CD(5%) 0.87 ”
Table 3. Interaction of intercropping systems and varieties for total groundnut equivalent yicl
(GEY) in Manipur
Intercropping system Variety
ICGS76 TKG19A JL 24 ICGV 86590
Rice + groundnut 11.65 11.89 9.24 16.12
Maize + groundnut 14.93 19.50 18.62 17.59
Green gram + groundnut 15.34 12.77 11.78 12.16
Mean 13.97 14.72 13.21 15.39
CD (5%) Intercropping system X variety = 2.15
Table4. Performance of groundnut varieties in intercropping system
Intercropping system Variety 2
ICGS76 TKG19A JL 24 ICGV 86590  Mean
Rice + groundnut 9.06 10.37 8.02 14.45
Maize + groundnut 7.60 1037 . 10.70 8.99
Green gram +,groundnut 10.62 7.59 8.31 6.92
Mean 9.09 9.57 9.01 10.12
CD (5%) Intercropping system X varicty = 1.54

48
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RCG

Wity

interaction effect of varieties and INLereropping systems @ ICAR

erved that ICGV 86590 and ICGS 76 produced significantly higher GRy

‘ sen gram + groundnut intercropping s ; :
*dnutﬂﬂd greetis = : E8ystems but TKG 19 4 arictios in v
at intercropping system though it was at par with Ji. 54 and'fc’é{}“’dum I:igl}estGE\:?E:lT!°°+
ed incase of pod yicld of the varieties under different intercropping syst 86590. Similar result w;:lzzlti': %
stem, S0

:atiorl of confectionery groundnut genotypes in NEJ region

3 Jrati large seeded genotypes, ICGV 86 '
ht comparatively fypes, 590, GG 20,1CG

IIg and M 13 were evaluated for their yield potential in NEH region ﬁ:geﬂc' 7, TKG 194, cSMG 84-1,
! S FYM 10 tha + PSM + PGPR and all fertlizers 8h management conditions

)- The six genot e ;
3, TPG41,ICGV 86590, ICGS 76 and CSMG 84-1 aﬁd anj): Eise\:;ilif:tgiﬂfdyl;em o an 2000

a8 statist igni
: tistically Significant (Table 3
over the other bl

awereM 1

' ‘ cused (Table 5).
Table 5. Evaluation of cont‘ectmnery groundnut at Kolasib (Mizoram)
Variety Plant height Pod yield
(cm) (no./plant) (kg/ha)
ICGV 86590 72.3 192 117
GG20 65.3 21 1942
ST 59.3 24 2542
- | 513 1y 1775
TKG 19A 67.7 20 2233
CSMG 84-1 520 o it
TPG 41 477 22 203
b 58.0 27 2520

= at Langol farm at Manipur with five confectionary groundnut varieties in

& ﬁ'c e pcrln]]ii:tt;;sz C/(\);d(::f;ie vari c%i es evaluated, mi largest number of pods per plant and the highest

; B gD lw1th fmg;ip /h:;) was- recorded in the variety ICGS 76 which was followed by CS'MG 84-1 (1829 kg/l_la).
¢ pody l.eld @ I o Id (3511 kg/ha) and lowest harvest index was obtained in the varicty GG 20. Th_e variety
- The highest hau mdw'e ificantly higher pod yield over other varieties and the .increasc in the pod y;c‘ld over
' E(é(ﬁf(}?&pgoiﬁt:%;gr;he highest hundred seed mass was recorded by the variety GG 20 (49.2 g) which was

| followed by TKG 19A(48.6.8).

Table 6. Performance of confectionery groundnut varieties in the foothills of Manipur
a .
i I - HI
Variety Hundred Pod yield . I;‘;:’g’ . it
sce(};r)nass (no./plant) (kg/ha) (kgf;a) 43"3 e
. 30 -
2304
47.4 16.73 e
E}C(f 5076 49.2 14.97 1539 . ;j; .
CSN;G 84-1 43.9 15.80 1829 i iz
46.2 14.13 1547 .. e o
X 48.6 15.53 1611 - g

TKG 19A W
~ CD (5%) g =
ﬁ/
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EH region where prganic fertilizers aly; e
s the best for highly eroded soils o ngs shﬁwcd
ment was carried out in the Lap {{ r_gggq.n__
ree replications ina low availabig: df.

musing ICGS 76 (Table 7. l-‘?@ééﬁ' ;

i farming -
I c cvaluated in N

erimenton organ »
g ﬂppr()ﬂil;cE yM (10 t/ha) alone was the
’ d 8) A ﬁCId expcr!

I Il'.lUI'gill'IlC Ol]C.- :
' Tables 7 and ©) )

A atments 1 RBD with th _
lable potassit

and helped 15 ; 4 nts .
Manipur with € ght nutric dhighinavai
: diuminaval .
atments on yield and harve

soil, low 10 mc
Table 7. Effect of nutrient managcmcnt tre -
Pod yield Haulm yield T - :
M (kg/ ha) (% )_. _
1093 2001 o

Exp

its superi
st index of gm“"dnﬁ{"'ﬁ“ :

Te Control
T.. NPK (30:50:40) + lime 2500 kg/ha
T,-: Mixed slurry manure ( cow, pig and poultry) 1762 3333 34.6 e
T;: Mulching @ 20 t/ha (grass and leaves) eie Feae 354 :
I FYM @10ha 1655 3L M
T,: Oilcake @]lt/ha (mustard) 2071 3822 '35'1: :
T Vermicompost @ 2t/ha 2142 3778 362 s G
T,: Biofertilizers (Rhizobium + PSB) 1780 3556 334 3 .
CD (5%) 173 375 395
Table 8. Response of groundnut cv. ICGS 76 to organic manures at Kolasib
Treatment Plant height Pod
(cm) (no./plant) (kg/ha)
“Control 433 15 1073
N30P50 + Lime (2.5 t/ha) 54.1 29 2467
FYM (10 t/ha) 54.4 26 2317
Neem sced cake (500 kg/ha) 51.2 23 : 1867
Pig manure 10 t/ha 55.9 29 2133
Biofertilizer . 49.3 20 1267
Vermicompost (2t/ha) 53.5 26 2267
Poultry litter 10 t/ha 60.9 27 2267

Cxcclj?t?llllutll::i?r:gn@cnzt értﬁ?agrel:n?t treatments, a significant increase in pod yield was obtained over the conud‘l-'-’
(30:50:40) and this yield \i . I%'hem pod yicld was obtained with application of recommended doses of NPK
vermicompost @ 2t/ha rocz;lsl SIE’E} ‘lll;'!ptly higher t.han those of other treatments. Among the organic treatments
App fittion oficil oates Ig@l t/hileb | ]gh?S[ POd yield (.2 1.42 g/ha) which was at par with that obtained with the
Highest haulm yield was obtain c? t was significantly higher than that obtained with other organic treatmealts.
@ 2t/ha, however, these valuescwew ]ﬂ: application of oilcake @1t/ha (938.22 g/ha) followed by vermicompost
doses of NPK. The highest h _re statistically at par with that of biofertilizer treatment and recommendéa
arvest index was recorded with application of recommended dose of NPK an dthe

value igni i
alucwas significantly higher than the values of all the other treatments
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(‘: £

i Mixus
. Yot l3ermre ST T l[‘,Shgi + I‘CP]{I . ‘z#\l
_ ,nzu.;.l‘n_l:.lch the kernel yield by 58%. T!u: Neem cake (500 kg/ha)l kerne| yield, by 25%, Whereas
AM alon¢ "‘;;;T\;,,m,mrcincrcuscd the kernel yield by 75 ; :
and pou.

, 85,127 'md]](,ryl'iig Slurry{mmm)
N , 2 (8 :
jucto applicationof FYM.
05 duc ot

(he promising organic sources, in desccnding order, were cowdung compost (10
\d Gliricidia green leaf (10 t/ha). ) : :

the

s vcrnn-cnm;,ost

H Pared o increqse

1133

i ~,u|‘{l‘
[nTr F
(1 t/ha), &
.fTect.

ual el in large-se .

id ment in large-seeded groundnat

P L3
jent managt

: a good potential for growing confectio
“The NEH r?%}?llii‘]iil;éssedpw much greate}' an extent than i
nd genetic l“’_“':;,c}c is improper kernzl formation, Hencc_, X

i1s. howeven large-seeded groundnuc gcnotylpes by applyin utrients. Application of
5 cmc‘nl in :‘Tﬁql and an increase in seed yield by 52% and 4§% was obtained b_y application of P50 and lime
and lime 1 csSL"‘1 ;ectivel y (Table 9). The affect Ofsupplementmg B was also_nouced. In Mi_zoram, application
5 5 /ha and , res| > 2.5 t/ha+FYM (10 t/ha) gave a pod yield 0f 2017 as against 733 kg/ha in control, The next
ps0+ K1 00;1 Elﬁl}; T\; /ha was obtained with application of P50 + K100 + Borax and 16

50inPSO+K100+lime.
Juded that the large-seeded groundnut need to be fertilized with micronutrients as well.
i ude
as thus conc

1ary groundnut a5 water j
tis expressed elsewhere.
periments were conducte
g various combinations of

Snot a limiting factor
Inhighly leached acid
d to study the nutrient

9. Effect of nutrition on large-seeded groundnut variety GG 7 at Kolasib
Table 9.

Plant height Pod
mt (cm) (no./plant)  (kg/ha)
32 542 133
“Control 39 18 1117
P50 (50 kg P:Os/ha) 39 17 1083
K100 (100 kg K;O /ha) 39 17 1067
| 67
Lime (2.5 t/ha) 47 2 113;50
p 50 + lime (2.5 t/ha) A7 26
ime (2.5 t/ha) 27 1667
ol KIS S . 2017
0 K100 + borax ( 50
g?o K100 + lime (2.5 t/ha) * FYM (10 t/ha)
‘s G | .
Basic studies on Al-toxicity at NRC icity (1000 pM of Al as AICL).
' otypes ) f Al-toxicity (1 20 days after
Screening of groundnut gen e s were screened for their tolil;la]:;'ep(;ants were not1cleg3agt %JSR?G §Z98 and
Bl s e t genotype fly on grow GG 3 and 1038, _
Thirty-five groundnu ts and subsequently CG 11882,

icl 00

The Al-toxicity symptqms- on rl;) ;

sowing, causing reduction 10 g e
" FeESG 8, however, showed comp

h an I I
yi he genotypes :
: \ ? rlr‘leclgz-to]erafce than other genotype
ely mot i
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V. V.
rmplasm . .
bling 31 accessions from v_arlous sources. Thesg
material and land races 00?1_3_%
ec

sction Was enriched by assem _ : 1
e n loca and nin¢ registration

il (?50%) content were also colle ect

cte 5

dthroy

Jiis Speciess thirteen local =
Two variants -GG 20 having highot

Acquisition of ge
=

The working €
included nine wild Ardc
NBPGR, Ranchi station.

cxplorzllion.
1362 accessions (0 support the ongoing crop irﬁp

ceessions) and various universities (955 access
access

gcrmplasm
and also the wil

pistribution of
Twenty-four indenters Were sup
programmcs NRCG (346 accessions)s
These lines comprised released cultivars,

plied a total of
AR institutcs (11a

yielding and promising accessions

high

servation :
ed with the National Gené Bank (NGB) at NBPGR N
Germplasm Sites (NAGS), m'UIt;pﬁ'c-“‘

he National Active
Jertaken in the rainy season. This collection includeg
antity of sced was regenerated for 322 acem@
iad.d

species.
f gcrmplasm forcon
asm collection was deposit

NRCG being one of't
accessions Was un
ccessions. Sufficient qu

Multiplication 0

One sct of gempl

for long-term conservation.

a working collection of 713

repatriation material and exotic &
then deposited in NGB.

Ch:u'zlctcriz:lliﬂn of germ plasm
Mini core collection
‘ Seedsof 184 accessions (VUL: 64, FST: 38, HYB: 42, & HYR: 40) received from [CRISAT und
(rial programmc Were sown along with respective check varietics Viz. G2,JL24, Gangapuri, MH 2?r_m
M 13, G(} 20 and Kadiri 3. These accessions Were characterized for 19 qualitative and 27 'quam_-'_c"!}UG}"
Observations Were taken randomly on length and width of leaflet, length of main axis, number or!:)aEtyg
wly nm‘y‘

econdary branches; and pods 0n Tandomly selected five plants. The qumber of pods was further grouped

mmature and maturc lots.
 The same set was also simultaneou sly evaluated at Jalg ; i
also ¢ sly evaluated at Jalgaon centre of AICRP (G). Formost ian
ed (Table 1). High of the s

and the qualitative (raits a wide variability Wi y s
of variabili . y was obscry variation as indicat b
0 ;' ‘_’?ﬂzglhty (CV %) for pod yicld (g/plant and ') pod length and sl atabf)(:hbi tllgh‘ o¢
served whereas at Jalgaon \he variations observed for seed length and seed width was much greater than th

servedat Junagadh.

sed cultivars

eed : e s :

nin Rsa?lzgiﬂi;giicgﬁgzapnm-ws (VUL: 60, FST: 04, HYB: 32, & HYR: 24) of all the four habit groups e

o8 S length in Hharif seaso CSrll%:l ( I?Bp).wuh three replications with a spacing of 60x10cm in'sing!é ”

Dbservations on four Eandomzn ' [c varieties were characterized for 19 qualitative and 27 uzintigtati ¢
d primary branch, number ng;r?;f;i’pi?::s WeIS dfCCordcd for length and width of leaflet lcénglh of maind

-'Yﬂfiéifcs_also conft PATERD S secondary branches, numbe : * '

nformed to their traits as per DUS test guidelines 31:5 ig%ﬂtt?ﬁagsigmﬁ;ch

:dcajnﬁcatron of varieties, are given in Table 2
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agronomic traits of ICRISA’

L r————————

SAT core
Jlllmg{ m collee

Min Max

1dh 7
RN s BYOWN at yg locatj
Mean o

i)
| m 210 290 229 W
pays 1 maturity 106 139 121 8:9 2107 “agp 3:“1 =
l,(}dyichl(gfpl':ml) 1.0 21.8 15 570 112 131 11-? o
pod yield (&™) 32 185 83 40.0 18 0 2
I]nd lunglh (|'I““) 17.0 445 26.8 17.7 47 217 166 347
Pod width (mm) 8.0 17.0 11.9 11.6 1 410 285 3:11;
geed ength (mm) 8.0 190 127 16.7 70 190 " 12 2
: . . 7.0 144
seed width (mm) 5.0 8.5 6.9 9.7 200 138 906
ghelling out turn (%) 52.1 824 633 8.7 3.0 o 66 15.8
gound mature kernels (%) 50.0 984 878 61 ?!563 72,0. 64.5 4’5;,
undred seed mass (8) 15.0 584 328 26.7 16.?5 95.0° 878 37
E . 60.0 299 196
Table 2. pistinguishing features of some released varieties
R
yariety Distinguishing features
Chitra and .CSMG 84-1 Variegated seed coat colour (salmon + white)
gaushal (G 201) Flower on main steam, thick shell
Tirupati 3 Red testa colour
ALR | Dark red testa colour
BAU 13 Bold pods, red testa colour, thick shell
BAU 19 Red testa colour, thin shell
DRG 12 Small pods
M 145 Red testa colour
RS 138 Red testa colour
RSB 87 Red testa colour
- TMV 10 Variegated testa colour
0G 52-1 Red testa colour
Gangapuri Red testa colour, two to three seeded, smooth pods:
[CGV 86590 Two to three sceded, reticulated shell
MH 2 and MH 4 Dwarf plant type
DH 3-30 Very small pods with light reticulation, thick shell
Girnar | Two to three seeded pods with medium beak
ICG (FDRS) 4 Elongated rachis, high reticulation, thick shell
JL 24 Smooth pods, greener large 1¢aﬂ6t8 :
TG 26 Dwarf plant, tWO to three seeded, Sm_ﬁﬂth pods
TKG 19 A Medium bold pods, thick shell, dark green leayes
ALR 2 Dark green waxy fype Jcaves, [ ity
Somnath Flower on main axis, compact plant
GG2

Thicker and green 1€aves

5 5
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“‘?‘3""-{" ///
ICAR - i o
o traits (Table 3). The cocfficients of yqy
1

i » qualitativ
o seen in all the q able '
vere nd three-seeded pods and mAass of'pods/plant. .
e-i .
sed varieties .

ifferences
fmature pods, on
jic (raits among the

Max Mean

Significant d

high fornumbero
relea

MS__ CD(5%) Gy

Table 3. Variation in agronon

: Min
e : 767 2667 2117 11.66 148
Days to first flowering 4— ’7 P 554 0.60 i
Afle 2 ). : : .
Lcn;:th UTIC:?M (:)nm) - - 225 0.14 Sk
Leaflet width (mm .
3 0.06
Lcaflcnglh:wfdlh ratio 2.03 2.77 2.33 0.21
3.43 17.13 9.48 18.19 3.80
Mature pods (no./plant) .
i 106.67 127.67 115.75 170.74 2.7%
Days to maturity - 12578 ;
Single-seeded pods (no./plant) 483 41.93 14.26 . 22
Two-seeded pod (no./plant) 33,73 94.27 81.17 425.60 9.45 86
Three-seeded pod (no./plant) 0.00 5937 4.55 351.98 796 130
Pod length (mm) 18.67  34.83 25.09 37.43 2.57
Pod width (mm) 9.33 16.83 11.55 4,03 0.92
Seed length (mm) 9.50 17.17 12.45 8.14 1.28
Seed width (mm) 5.67 8.50 6.88 0.89 0.80
Hundred pod mass (g) 50.93 13040 80.68 §21.01 14.46
Shelling outturn (%) 55.27 72.10 64.07 52.00 5.87
Sound mature kernels (%) 74.27 96.77 90.11 48.79 5.25
Hundred seed mass (g) 22.13 57.87 34.74 158.81 7.76
Pod yield (/m’) 3333 21947 10558  4522.12 34.73
Pod yield (g/plant) 333 50.60 11.33 70.58 9.74
Dry biomass (¢/plant) 7.17  46.08 21.33 177.90 8.62
-Y .
Variability museum
About 45 germplasm lines having the variability for leaf colour, leaflet shape and size, standardp'e !
d also the pod size, constriction, beak and reticulation, ctc. were maintain

stem and peg pigmentation an
NRCG museum.

arlier, were grown in kharif season for

o lines identified earlier as high oil lines e
in 22 lines. The NRCG nos.' 11918, 66

_ ation. The oil content was in the range of 48.0-53.0%
3126,13167and GG 20 had >52.0% seed oil content.
luation of lét___fﬁé%ﬁcéded accessions
Thirty-two accessions representing 17 Virginia bunch, 10 Virginia runner, 4 Spanish and | Valencia
valuated for the second year to identify promising ones. The highest pod yield was recorded
081, 10089, and 12133, which ranged from 123-144.10 g/m’. Similarly, the 100-seed mas
51.07-55.93 ginNRCG nos.'3405 (SB), 9036 (HYB), 12074 (HYB), "

V|
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range of variability in large seede : . @8

dc .
Table 4 { Sollection

Min Max Mca.n' ,

aits :
W 118.00 13200 1375¢

Chl(s‘*‘}) . :
65. 2 CVen
D[d:”]ng ollt tum (%) 51.07 71 '57 63.48 55?)?) : 3-30 115 )
glllﬂd mature kernels (%) 6447  90.93 81.78 '61.64 o1 sy
0 2 %

S yicld (/m ) 31.. ; g 14410 8579 230987 o :'S 6.97
pod yicld (&/P12n) ST g R
pundred sced mass (g) 2400 5593 3904 168.32 o i

691 1308
¢ wild Arachis species \

s ix accessions representing five sections: Procumbentes
chty—s(oz) and Rhizomatosae (35), were maintained. Out of 60 wi
:emnrhﬂ;' new accessions Were Sow: but only seven survived. Includi

* qaintenan e 0

(06), Erectoi

d Loty |
dArachisacc es (04)1 AlﬂChls (.*9)1

essiong received from the

3 RIS‘::;.l,e of the wild Arachis species was as under: nefuincy collection, the status of field
o ainte Section No. of accessions No. of species

Arachis 49 18

Erectoides 04 03

Heteranthae 02 02

Procumbentes 06 03

Rhizomatosae 35 : 01

Total 96 21

.~ pocumentation

| | The data generated on t_hc germplz:.i
§ programme. F orlthe accessions conse
casy retricval of information.

m accessions grown in kharif season was documented using the Foxbas
ed in medium term storage (5-7 years) a data base was also prepared f
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WFHAHY
ICAR

IOTECHN OLOGICAL AP

PROACHES TO THE CHARACT RI

JECT09: B '
R AND GENETIC ENHANCEMENT OF GROUNDNUT | |
T.. LUKE RATI‘INAKUMAR, CHUNI LAL, S

RADHAKRISHNAN :
Sv’INOD KUMAR, K. HARIPRASANNA AND T. V. PRASAD)

Interspecific hybridisation

Isolation of hybrids

Probable putative hybrid pods 0
| crosses were sown during rainy s¢
J11 x A. rigonii
idy. Pods we
| crosses (Table 1) were SO
ould be screened simu

fsix interspecific (or probable pods of six interspecific croses
ason for isolation of true hybrids. True hybrids were j
(Table 1). The hybrids of five interspecific ¢ :

re harvested from fertile F, hybrids for further use,
wn to develop F, generation. Parent,
ltaneously for resistance to stem

inter-varicta
all cross combinations except
characterized and treated for colchiplo
half of the hybrid pods of inter-varicta
generations of these inter-varietal crosses W

in next rainy season.
rids isolated

Table 1. Cross wise number of pollinations made and hyb
Parents Pollination Probable cross Hybrlds"
: attempted pods harvested isolated
a (number) (number) (number)
_ Jlx A diogoi (NRCG 11781) 574 300 06
* I11x A. batizocoi (NRCG 12030) 539 353 10 (normal
i 13 (abnorma
oo X A. monticola (NRCG 11800) 603 430 08
 J11x A pusilla (ICG8131) 592 360 41
" J11x A kretschmeri (NRCG 12029) 608 340 28
J11x A. rigonii (NRCG 12032) 601 450 Nil:.
0G52-1xNRCGCS 19 257 155
~ ICGV86590x NRCGCS 19 473 250 .
- Puckered x crinkle 612 200 27 crinkle

_ Advancement of segregatinglines

! < Sixty-cight segregating lines of five crosses developed studying inheritance were sown for advaric

L .0 Ig.cncratu?n in sullmpcr scason. The scgregating ratio of F, and F, gencrations revealed that 'crinkle-lea

e ﬁntc-testa_ versus 'crinkle-leaf and 'red-testa' segregated independently and were monogenic in nature, A
~ of seventy lines were advanced to F, ger:eration on the basis of their agronomic pcrformancz in the ficld (Tal3

Table 2. Cross-wise number of lines advanced to next generation

Parents Selections sown Selections made
Purple-tan x dark-red 15 IS
‘White-flower x crinkle-leaf 20 20
White-testa x crinkle-leaf 17 17
Red-testa x crinkledeaf 13 15
ICGL 5 x crinkle-deaf 03 03
Total 68 70

56 *
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NRC : . M
- Juctio? of variability th rough chemical Mmutagenegig lfgﬁ;.'

sof cv. GG 2 were treated with three chem;e : .
Kcﬂ?cln'"‘ of desirable mutants, 110 selected M3 lincal Mutagens i

4 10 : $ wer » Colchicine :
o ﬁx{ltg ¢ selected population showed promise ¢ advanced o the next and Chloramphcmcol.
gtimd

: for haulm v generatj :
> 4ex and shelling turnover compared to che Yield, pod yielq, b logica] o 1€ Variability
fJSti‘I’:]i:.;ved through repeated selection. ckev.GG2 (Table 3). This ; ological yield, kernel yield,
may ¢

1S Indicateg that the traits studied

e ‘ ical mut
= e . z agenesi
Statistical H‘}ulm Pod yield Kernel Biologi i
yield (g/plant) ; 10logical HI

attributes ’ yield eld Shelling
e ggl;;t()) 7.6-36.0 %m) tur(ﬂ,? o
Range s -6-36. 202548 2527137 ¢ 6-38.2 h
Mean : 21.0 13.6 62.8 oy 46.0-81.1
SE 1.4 0.5 0.4 i 23 64.8
cV (%) 12i? 2733 29.69 23}9 ;%?8 1%;1
k . ; |
662 (cherk) 18.0 12.8 36.0 356 714

'Egurel)—

f" fr—a—o s
90.0 SRR R —4— Check
] 80.0 |- A —#-EMS
_; . L R / \ | —* Colchicine
? 70.0 ; i / “'_-‘7*"-1L—l— Chloramph
60.0 == ' : .__-;___"_T':_“-‘T-'T’“?"j..*_i'..——-
> 500 o
= 400} _
Q ARSI
o 3001 o
= 20.0+ '
®
Haulm Pod Biological Kernel Harvest Shelling
yield/Plantyield/plantyield/plantyield/plant index (%) turnover
(9) () (9) (9) (%)
Trait

Figure 1. Comparative effect of three mutagens on plant characters
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o lines were evaluated in augmented
g i jyanced precding . | ) ' esi
:Ior[:]:velnzolylltzs were assessed for pod yield, shelling out turn, sound mature ke
1€5 o best CIICCk, gixteen gCl]Olypcs (CS nos. 237, 240,’2417 242’ 251’2»5
d 347) were superiorin pod yield (g/plant), thirteen (CS Nos'-ﬁ

i i %), fifty-one (CS nos, 2

4 346, and 350)m shelling turnover (%), (CS nos, 24
270,287,302, 306, 315,332, 336,342,345, a7 289, 291,292, 295,297,299, CS
327,332,342, 345,309,313,314,316 33

253, 256,258, 260, 265, 266,268, 269, 272 2,;“;2?;3? It
e ‘ o] 55, 30?, 31 19 ’ 2 !
302, 303, 304, 305, 306, 336,344, 5 9,281,283, 285, and 313) in HMK (g

347, 350, and 35 10) in SMK (%) and seven (CS Nos. 255,'268, 26
ill be repeated in the next season forcon firmation.

experimentw
Screening of advanced lines for tolerance of salinity - I
150 advanced breeding lines were screened 1n pots. Germination of seeg

/ EC and 12 EC with three replications. More than

For salinity tolerance, 4V EC. 8
recorded in three different salinity regimes 1.¢. 4 B+ - a - i
germination was recorded in 22 genotypes in 4EC salinity and 1n .fom: 8‘3“0%388 under 8 EC gafiy
respectively. None of the genotypes showed acceptable level of germination (>50%) under 12 EC saj;
alhough 12 genotypes showed 6 to 13% germination. i

Marker studies )
ecies, interspecific hybrids, and progenies using additional SSR primers

The composite data on the allelic frequencies when clust_ere_d using the Sguired Euclidian Distances
dendrogram revealed 23 clusters indicating the wide variability in the collection of the Arachis speciesa

(Figure 2). All the habit types of the culrivated species, Arachis hypogaea grouped together. The other six

iz A. cruziana, A. helodes, A. kempﬁ"-mercadt)i, A. magna, A. correntina

of the section Arachis viz., :
duranensis clustered nearby while the other species belonging to the section Arachis viz. A. carden,
ypiopotamica Were distinctly separated from each other and clustered

benensis, A. stenosperma and 4. c1

other species without following any definite pattern. The members of other sections also did not foll
definite pattern of clustering so that a distinct phylogenetic conclusion could be drawn. The most striki
servation was that 4. monticola, which is supposed to be very near to the cultivated species fell far awa
ter The maximum distance between the species was 25 and the minimum distance between the 4. hypo,
ypes was nearly one. It was inferred from the cluster analysis that for deriving phylogenetic conclusions; us

ger number of markers may berequ ired.

Evaluation of:ldv:mccd lines

During summer s¢d
conditions. After harvest,

hundred kernel mass. Compared
281,287,289,291, 296,297,312.322, an

SSR analysis of the wild sp
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WRCGAZ :
Resca[ed Distance Cluster Combine w
AR

GASE 0
5
10

Label Num
w
25

A nypogaea (hirsuta) 2
A hypogaea (peruviana) 4 J '
A hypogaea (fastigiata) 3 }‘
A hypogaéd (vulgaris) 1 '

A hypogaead (vulgaris) 6

A hypogaea (aequatoriana) 5

A patizogaead 11

A. kuhlmannif 8

A. patizocol 10

A villosa 21

A. glabrata 32

A. cardenasr’f 12

A. dardanii 7

A& paraguan’ensfs 95 —

A. pusilla 28

A. Kretschmeri 30 —————

e !

A. stenoph ylla

A. benensis F o '

A. rigani 31 ﬂ L
34

A. oteroi
A. cruzfana 14 j_'
A. helcdes 17
A. kempff-meroadoi 18 ==F ; ‘
A. magna 19
A. correntingd 13
16

A. duranensis

A. triseminata 34 /

A. stenosperma 9 /
33

A. pintoi
A. cryptopotamica 22

A. appressipila 29
A. hermnnii 23 // :
& : i .1d speci f generd Arachis 35 elucidated

A. monticola

Figure 2. Phylogenetic relati
G by SSR markers .
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ICAR ort
nics for identification of marker (carly;
a

their crossess and proge

Analysis of selected genotypes,

spots, rust and stem rot

The genolypes
with CS 19 wercand

Table 4. The genotypes and th
Characteristics

Genotype Pedigree
Susceptible to stem rot

GAUG 10 X R 33-1

and GPBD4 along with Progelﬁes of'ﬂ{"

0, PBS 24030
o scored for the markers (Figure 3

and the gels wer
Je SSR analysis

9, ICGV 8659

GG 20,CS |
6 SSR primers

lyzed using 3
used for tl

cir crosses

GG 20

GPBD 4 KRG | X ICGV 86856 Resistant to foliar discases (LLS and rust)"f-

ICGV 86590 X14-4-B-19-B X PJ259747 Resistant to foliar discases (LLS and ELS
and to PBND and Spodoptera litura o

PBS 24030 M 13 X R 33-1 Resistant to foliar diseases (LLS and l‘u.st)"
PBND, and tolerant of thrips .

Cs 19 TMV 2 X A. chacoense Resistant to stem rot, collar rot, 4 lternaria
: blight and tolerant of LLS, ELS, rust, and

PBND

ried from 1 to 18 and that of polymorphic

W1t11 the 36 primers used, the number of allcles va
-13. The extent of polymorphism varied from 20 to 100% and six primers were found to be highly po

The primer PM 50 elicited 100% polymorphism with a specific primer index (SPT) value of 6.761
lues and high degree of polymorphism. These thr'ee prime;

Pgﬁﬁ and PM 42 also showed high SPI va
effectively used for screening of polymorphism in the cultivated varietics

HEa f i arieties of groundnut for identi

bascd matkers. Most of the primers used amplified alleles mostly of low molecular (\)Jeliii[tlt'lg tta

ylecular weight alleles were specific for the i
2 el parental lines e.g., 64 bpalleleamplified b :
9 bp allele amplified by pPGPseq2G3 in GPBD 4; and 44 bp allele amplified br; PI\?I 03yigr‘(’2186? ;nglc

gt ')

ﬁcuyof the low molecular weight alleles requires confirmation.

Table 5. Size (number of base pairs) of alleles amplified in the F, hybrids
1

No. Hybrid Size of allele (bp)
| CS 19x GG 20 117
2 CS 19x GPBD 4 42,268, and 310
j. gSS 11 3 :;(};(;\27480635090 38, 43, 44, 48, 87, 90, 205, and 224
47, 163, 184,201, 207, and 228

* The identified genot '
S i pes will b . . :
_thtf; characters of reIeVanc);. I be used to study the inheritance of the polymorphic markers to 4S50
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HIFHAY

;NTAND E l-IANCEMEN'I‘OI*‘QUALI'I‘Y IN GROUNDNy
. ASSESSMENT AND EN , :

PROJECT 10+ 076 VALUE APDED pRODUCTS N

L AND R. DEY)

(J. B. MISRA, K. K. PA
m collection,

of quality in germplas precding material and produce

Sub-project 1: Assessment
other cxpcrimcnts
(J. B. Misra)
Protein and oil contents ol'groundnutcultivars ” . k9
harif 2006 were analyzed for protein con ent. The protein copge.
arif o of 22.8%. Sixteen cultivars hayin gc‘;g:;m

Kernel samples of 71 cultivars 1(_1rownci‘néf4 i
0 wilh ¢ ¢
2o 30.7% (S0 ) %), GG 3 (28.4%); GG 13 (27.5%), GG 20 (25'.35'-1. n-

ranged from 16.7% (M 33 et 4 (058

i an 25.0% identified viz., J1 . o ot 02550
Icgge(?;l;lll%)c;”(];%"sﬁ] S\'tzf%? E26.0%), g 206 (25.6%); Kadiri 3 (20.1%), ;Tlrupdll 2 (27.8%), ICGV"SE%[;"
(25.9%), B 95 (26.3%), TKG 19 A (28.2%), ALR 1 (2?.4%), VRI 3 (25.7&), BAU 19 (26.0%), 3l'ld

(25.4%).
The oil content of 54 ¢

. value 0f47.7%. The genotyp
. TG 64, S206,ICGV 86590, 1

.~ cultivars TMV 2, RG 141, Karad 4-11,
. than 45.0% oil content.

ivaluation of core germplasm collection forq

The kernel samples of
and protein contents.
in content was in the range of
protein contents indicated a no
ient between the values of the oil an
nels

ed that the kernels of freshly harvested pods do contain small amOuﬁt.s'.
aled that the developing kerncls (in pod filling stage), cont
< with increasing maturity of pods.

; : 9% (ICGV 86031) with ¢
ultivars was in the ral to 51.9% with a mess -
es having oil content higher than 50.0% were Jawan, GG 5,1CG (FDRS) 1 O’K]::: :
CGS 1,M 335,BG 3, BAU 19, CSMG 84,1CGV 8’6325 :cmd M 13-. Kernels ofmm"

1CGS 76, DRG 12, M 145, UF 70-103, Tirupati 3, and Tirupati 2 had| -

1ge of 41.3% (DRG 12)

uality attributes
ollection of NRCG comprising 126 accessions were analyzeq
he range of 40.6 t0 50.8% with a mean value of 45.4% whila

The frequency distribution curves for o
oth the parameters. The correlation

the core germplasm €

The oil content was int
18.2t029.8% with amean of25.1%.

rmal distribution about the mean for b
d protein contents was negative (0.209).

'rVi_t'?a'm_ih C content of groundnut ker

.  Preliminary investigations indicat
'mg/100g) of vitamin C. Further studies reve
ciable amounts of vitamin C, which gradually decrease

wen content of groundnut varieties

Using ELISAKits, the allergen content
llergen contents. The allergen of these cu
amples o1 C! ivars GAUG 10, JL 24, Jawan an
ultivars GG 20, TG 26,GG7,B95andM 13 were hav

Determination of nutritive value and organolep
gl oundnut

Chapatis prepared from wheat-groundnut composite flours were evaluated for

- organoleptic property. The composite flours were prepared by grinding a mixture of wh
viz., 100:0,95:5,90:10, 85:15, and 80:20. The proximatc i

kemels infive different proportions (w/w)

; __.__of composite flours thus prepared was worked out by calculation on the basis 0 f standard nutrient compositio
91" t__hesr? foodstuﬁ's: The energy, protein, fat, mineral and fibre contents of the composite flours increased with |
: increasing proportions of groundnut while the carbohydrate content decreased. Mixing of groundnut, impr oVt
the protein content of the flours as well as EAAI of protein. The chapatis prepared from a flour of 80:20 mixtut

._..j.zéfwhea_t and groundnut was adjudged to be the best from the organoleptic point of view (Table 1)

termined. The cultivars differed in their kem
ge of 0.931-1.586 in terms of OD,,. Kem
lergen levels while those

of 19 cultivars was de
ltivars was in the ran
d GG 5 were found to contain low al
ing relatively high levels.
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Organoleptic and iti e
lel. Org p nutritive valye “f('hﬂparis ICAR
—_— Prepared frop, Wheat for
_ Ratio Composition per 100g — ortified witp, groundnyg
| Energy Carbohydrate Protein St E

e (I; cal) (2 ® EE:; Mineralg Fibre AAl QR
: 4
90:10 368 66'7 S L5 1'3 ?{642 =
85:15 379 " B2 54 . 15 14 0'6648 -
80:20 390 622 e T 0‘623 ;
w=wheat, G =groundnut, EA AT=Essen; B 2

; ? ; al amino acid _
aluation by 8 panelists on 1-10 scale) acid index, QR =organoleptic ratings (average of subjective

i-uundnut Chat

- Arecipe for 'Groundnut chat' was develo i i
_ eveloped. The ingredients required f ing this di iven i
Table 2. T?{“ Ste%':lse r_lllle_thod of preparing this dish is described herg. Take iﬁf gTzfgattm? e i
capacity ) and heat till it starts bpllmg. Add rock salt, turmeric powder and cleaned e o
ods, if required to remove the soil particles, el

ooling. etc.), close the lid and pressure-cook for about one hour, Allow

Cut salad items separately in to small pieces. Take out kernels from the pods. Remove the red skins from

kernels. Add all the salad items and mix. Sprinkle, chat masala, salt, red chilly powder, roasted cumin powder,

lemon j.uicc as per taste and serve (see photograph). The dish was found to be acceptable by the majority of the
- subjective evaluators.

Table 2. Ingredients required for preparing groundnut chat

Ingredients Items for sath

Groundnut pods lkg Onion 500 g
Rock salt 3 tsp Tomato 500 g
Turmeric powder 21tsp Cucumber 250 g
Qalt to taste Raw mango 250 g
Chat masala 4-5 tsp Green chillies 5-6 pieces
Red chilly powder 2 tsp Lemon Juice 8-10 tsp

Roasted cumin powder 2 tsp

Figure1l. Items required (a) for preparing groundnut
chat and the final preparation (b)

63
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CRP(G) Centres

amples received from
tions of NRCG and AICRP centers were analyzed fyp
et c

ters. Another 187 samples received from | oi]
tent. Fatty acid composition of Sgr(l’:;ib]il
ne

Services rendered to other scctionszI _
plant Breeding, Agronomy, Plant Ph

A total of 1578 groundnut kernel s

Soil Science, Entomology, and Cytogcnetic_s sectlo
and the results were furnished to the respectve sections/cen

and Entomology sections Were analyzed for pro_tein con
received from Soil Science section wasalso determincd.
ransformation ofgroundnut pyproducts int

K.K.Paland/J. B. Misra)
robial processing of grou

seful enzymes by mic
s (known for production of amylases), Bag

Three microorganisms, Bacillus an yioh‘quefacie! .
zae (both known for producing protease) were cultured on groliﬁdn
d for the activities of other enz, de

(isolated at N RCG)and Aspergillus or}
oiled cake. Besides the main product, the crude extracts were analyze
) the extract of B. amyloliquefac;

addition to neutral, alkaline and acid amyla

contained cellulase (approx. 1%) and protease (2.6%). Similarly, besides protease (63%, the main prod

extract of Bacillus Sp- contained about 20% each of cellulase and acid amylase while the extract of
also contained 13% cellulase and 9% amylase

besides containing protease (77%, the main product),
acidic).

Studies on shelf life of

was lost during two months of sto

ase production potenti

by ultraviolet irradiation to impr

s isolated, purified and evaluate
r compared toazone of

o useful products

Sub-project2: Biot

(R. Dey, i
ndnutbyproducts

Production of industrially u

ses (the main product

amylase €x tracted from Bacillus amy!oh'quefacfens indicated that about 50%. Vi

rageat4°C.
al of Bacillus subtilis PS by UV mutation

ove the protease production potential of
4 in vitro, mutant UVM168 produ =
15 mm produced by the wild straj%
further evaluated for its prot
undnut cake. After 24 h of incubation, it was found
| 5 times that of wild type. dig

Improvementof prote

Physical mutagenesis was carried

Bacillus subtilis P5. Out of 300 mutant
casein hydrolysis Zoné of 24 mmon skimmed milk-aga

Bacillus subtilis P5. The mutant, UVMI6

production potential in slurry fermentation 0
the production potential of mutant UVMI 68

8, along with the wild type was

fde-oiled gro
for neutral protease Was

lysis by the mutant UVM168 and Bacillus subtilis P5

Figure 2. Zones of proteo
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—1'11: PREVENTIONAND MAN ; M
0IEC" "IN GROUNDNUT AGEMENT o MYCotgx ek
INCo

(VINODKUMAR AND M. P.GHEWANDEs, NTAMINATION

| The research work pertaining to the common objectiy 2
;}uemﬂn)' iun‘dcd network project on mycotoxins "p €s envisa
: jally important agricultural commodities”

. December 2004. The results are presente

ged unde

a Bl Wag fars
nd Mmanagement JCC was carrigd gy under

an [CA ofm :
R network project that w:SCO{I:?xm Ccontamination
n

dunderth i
¢externally fundeq projects © implemented o

LOJECT 12: SOCIO-ECONOMIC STUD
,_ GROUNDNUT BASEDLIVELI:IE)SQ  SYSARMERS DEPENDENT
ON

D 5
(G.D.SATISHKUMAR) SYSTEMS
o-economic profile of groundnut farmers
The survey of practices followed by the farmers in and around J
una

iority of the groundnut farmers (70%) had education gadh district of Girat State indikired

mand were following the joint faraily system with mo

: s Tl £ gt re than five members i ggcigas by

a hO;.leS ; E c:fcf(t:ha?:?()%ffamlfl}cs’ had the necessary household items quLth{?\Eamny, living in well-built

orcycle and 1 o of farmers had even cell phones. Use of farm implé tele{phoml:, refrigerator,
ments such as seed Crill,

ti-purpose tool bars, threshers, sprayers, etc. was very co
essed a tractor too. i Ty common among these farmers and 25% of the farmers

tion of improved technologies

The average holding of the farmers was 5 bigha (2.8 ha). Alth ;

used the same for providing supplementary irrigation at) crit.ica?ggggﬁftﬁi‘?f;;ﬂll;r;;rzs{;\;ncd a 'lo\or‘;?veu,

er from the bore-wells too depends on rain fall. More than 40% of the farmers had their soil t;etazat‘l s e
but only 15% were applying fertilizers based on soil test results. The most popular gminfdm?tr\?;{'r?m

g the farmers were GG 20, GAUG 10, Punjab 1 and a local variety called 'Tata Sumo'. Most of the fq;:nfrss

ce the seed treatment technology prior to sowing using fungicides but application of Rhizobium was not

ced. For semi-spreading varietics such as GG 20, the farmers were using a higher (120-150 kg/l
he recommended one (100 kg/ha). gahigher( g/ha) sced rate

Imost 50% of the farmers apply organic manurcs/FYM in their fields. Almost all the farmers practicing
al weeding and 60% of the farmers even applied weedicides for controlling weeds. More than 50% farmers

pplied gypsum at right stage and in right dose. There was a critical gap in the management of fertilizers. Mozt of
e farmers were not using ammonium sulphate (A S), single super phosphate (SSP) and muriate of potash (MOP)

of nutrients in a balanced manner and were instead applying only di-ammonium phosphate (DAP)
250 kg/ha) than recommended. The farmers reported that yellowing due to Fe

fter year, but they were not adopting any control measure for the same.
pests such as thrips, jassids, and aphids

application
t too in doses higher (200-

deficicncy was increasing yeara
he farmers were sucking

The important insect-pests as perceived by t ; ! _ .
o Helicoverpa to a less extent. Farmers were adopting chemical control measures for the inscct-pests. The

ortant diseases known to them were stemrotand collarrot, and tosome extent leaf spots and rust. Only “1 ;;mal’;
ber of farmers (15%) were aware of aflatoxin contamination in groundnut. The farmers _vErlcre gelé:?rac 3{( n::n
appropriate post-harvest care of their produce and stored the groundnut pods in form of heaps GIfe y

of the rooms instea

d ofpacked in polythene lined gunny bags.
e farmers desired to have a var

iety like GG 20 with resistance to stem ot and collar rot. The varicty GG A
opular among the farmers 0

f Saurashtra region in spite of its susceptibilities to stem rot and collar rc
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PROJECT 13: BREEDING FOR LARGE—SELDED AND COI\FECTIIONE_RYET;.
GROUNDNUT L i Sl
(HARIPR;\SANN/\. i RADHAKRISP I
VINOD KU R

and conl'ccli
d fresh crosses ¢
5 were made. Anac

s and germplasm accessions Wei-': :
arge sced size. The scgl'ﬂgafing-‘gﬁ- gy,
ey

e aroundnut culture
jertaken is as follows: ;
_ s

d for incorporating I
activitics une

onery typ
flecte

New !m‘gc-scedcd
countol’

from diffcrent centers anc
were advanced and selection
H)’!)ridimtian - - ! S o gt o
o ) B e apted to incorporatc arge sced sl ¢ coupled with high v 3
warif 2000, niNC crosscs were attemp ; : ; high
J remes 0 and seed size for generating n};'m Ly
[CRISAT. and germplasm lines were i
wcre.use

During A/ . .
ted involving ext

addition, three Crosscs were attemp f 20 anid

sopulations. Advanced breeding 1incs rom ar A | L Ding
o A total of 2540 buds were po]im:ttcd and 274 probable hybrid pods wefﬁ-héf{, Ui
' " s -‘?Sfed

hybridization programme.
(success rate: 10.4%).

g Fsand identific

BD with two replications along with =

cre harvested separately for further advancement. Six gene}mizar_ems_
ated for GMA were raised ina RBD with two replications,. Atgs fie
and prolonged [ains in the season the experiment was vu[;::_,l _{;}f

Raisi ation of truc hybrids
osses generated in a LxT design Were raised ina R
dentified and pods W
C,) of two crosses genel
fied. Duetc excessive

Eightcen cr

True hybrids were i

'F,P,, P, BC, and B

154 true hybrids were identi
advancement

werc identificd and bulk haWCSch{

were harvested in bulk, and 14 C!'OSScs'-iﬁ.fj:":--w' X

ied out in F; and F, generations and 37-5’51’3&??

ced breeding lines out of 31 selecti('ms"sdwl'jl{]s

Segregating materials in F, Scllcrétioﬁ Of']ig

fic selection and varictal development. o

Selection and generation
0 crosses werc sown and true F;$ (scgrcgating)

F, were sown and progenics

nced without selection. Phenotypic selections Were calt
re made foradvancement (Table 1). Development of new advan
generation Was deferrcd due to poor phenotypic expression.
cs were supplied to eightAICRP-G centers for location specl

- TheF, generations of 3
dvancing. Three Crosses in

and selections made during the year

Table 1. Crosses advanced
Generation No. of Crosses/ No. Single plant
crosses selections of bulks selections
sown
F, 20 20 - 154
F, 3 30 30 -
F, 3 5 3 5
p 4 14 14 -
F 4 10 8 ”
Fy 12 3l 29 2

altiplication and maintenance
L Iﬁ]ﬁf}g{;;hr?rchg:cwagd;inczdbbret:jding lines were multiplied and 43 li
_ : vanced breeding lines (PBS 2907
e g I 7, 29078
. Sdigii?;ﬂts and ICGV 99101 was mzintained. Required quantity of s::ddcjl?l?iglf) ‘l’:e{c fpe
genotype was proposed for IVT during kharif 2007 under AICRP (G)cr:;:t\t;1 lﬂﬁd s
ork.

nes (5 Spanish, 38 Virgiﬁla
tiplied for sced.
ly in PBS.
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gifterent yield evaluation trials were condy

cted unde

<c of excessive and untimely raing dyri £ this project. *
: S S Droee .
p iolds were recorded during the gens Praject, The perfq
gernel ¥ic dswe orded. Son. Inall the iy ¥ "MAnce was poor iy af
; s, observii i mall
. lons on flo
wering

ﬁjiklﬂ"v yield trinlo fadvanced breeding lines

s rial. 41 genotypes including germplasm lines
T were cvatuated along with three checks (Gé‘
s the performance was very poor :

cultures from B
: ARC . .
20, M 13 and TKG lz:)n;;l}mé‘r‘-‘cncmc

. ry culture
and the mean pod vieldra s from

y pail St .
nged from 83 5 1 66?1-:;%:: i

: ,ﬂf"" _geeded yield evaluation trial
Twenty scven genotypes along with three checks (GG 20
M 13 and TKG
L] 19}\

. nd
ccs were in 27 year of evaluation. Data
: were recorded f
or SCMR, flo
' Wi

) were evaluated in an RBD.

1™ and plant population at the time of | g it
T eringand ol harvest, The performa e gt
e A » H > (1T o | Yh : 500/
|y ranged from less than one gram per plant to 2.9 g/plant. The exp‘;ianzz ;;001' o pe:
: al average yield was onl
i y314.5

o witharange from 120.5t0488.7 kg/ha. The 100

: - * -seed mas

9079]3) while the highest value for the check varicties was 4};“'&9& from 34.4 ¢ (PBS 29086) 0 56.4 «(PBS
cnotypes could not be compared for superiority. 3 ¢ (M 13) (Table 2), Because of poor scason

:-féﬁl-_c'ultu

~ The mean duration for initiation of flowering ran

: . y anged between 22.3 t :

ean dura};}qu_wds 2.5.3:.(:1 ?23 days. The SPAD chlorophyll meter r;]ai?ﬁ:; (1:1};1512T1i];lc fot 5{]_% flowering the
ater UsC ¢ .‘L:C.ncy ranged from 28.6 to 36.3. The highest value was record d‘ p s an indirect measure of
\GV 90208 (35.5). edin PBS 29067 (36.3) followed by

» [nternational confectionery groundnut varietal trial

X" International Confectionery Groundnut Varietal Trial, suppli :

ith a local check (TPG 41) was taken up in a triple lattice de;ignl?%};: Eﬁ %lisvisrfi\r}ti\:tlit:nlqicgie?nsi}yges along

ere recorded. The performance was very poor and the mean pod yield ranged from 230.7 ;0 66 3uk gol\]\;e:;l%
xperimental mean of 398.5 kg/ha. The 100-sced mass ranged between 35.8 g 10 58.5 ¢ I hig};eg[ e, S:Zc
as observed in ICGV 00440. Total five genotypes recorded 100-seed mass above 50 g\;zhilc the check TPG 41
ad only 36.7 g (Table 3). Data on other quality parameters were not recorded because of poor expression and

ield performance.

_ Quality evaluation

~ Theproduccof 15 advanced breeding lines evaluated along with checks during previous year was subjected

- fo quality analysis for kernel size, shape, seed size uniformity, SMK, testa colour and oil content. The HSM

- ranged from 32.2to 59.4g(PBS 29077) and the genotypes PRS 29077,29078,29067 and 29080 had HSM above
- 50 g while the best check (GG 20) had only 46.3 g. The SMK ranged fromas low as 29% to 52% (GG 20) withan

overall mean of 40% only, and PBS 29067, 29077, 29052 and 29078 recorded significantly higher values than
om 48.7% (PBS 29052) to 51.8% (PBS 29086) witha

the check M 13. The oil content in the genotypes ranged fr )086) wi
mean of 50.9%. Only two genotypes (PBS 29052 and 29073) had oil content below 50%. Majority of the
cultures had elongated-oval to oval seed shape with tapering to intermediate shapcl of the end. Seed size
uniformity was highly varying in PBS 23031, 29047, 29071, 29077, and 29086, while PBS 29033, 2?035.
29067, 29070, 29078 and 29080 had moderate uniformity (Table 4). Among the 22 gcngtypes cvz.xluatcd in thc‘
preliminary trial, the HSM ranged from 33.2to 66.6 g and SMK from 27 4 to 54%. The oil content in 1‘n§ l;zr{n)f}lh
ranged from 49% to 52.8% with an overall mean of 51 3%, Only two genotypes (ICGV 97061 and /0. )

recorded oil content less than 50% (Table ).

:{H . St

e Screening for sced coat tolerance of A. flavus infection

yield cvaluation trial were subje
h the Plant Pathology se

cted to lab screening for sced
ction. The seed

......

Selected advanced breeding lines from the n tridl
coat tolerance of A. flavus (isolate AF 111)infectionin coll.aboratlon wit

g 67
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¢ checks M 13 had zero seed infection ang o _
1, PBS 29035, PBS 29078, ICGV 97 ~0lonjy...

n though they had 10-20% mnna_:%ammﬂ.ww@

ro to 30%. Among th

Vv 97061, ICGV 9910 :
9069 recorded zero seed colonizatio

selected genotypes in advanced yield trial

colonization ranged from ze
Genotypes ICGV 89214, ICG
29079A, PBS 29073 and PBS 2

Table 2. Mean performance of 4
Sr. No. Genotype DFI DF50 Pod yield Podyield Hsy
(g/plant)  (kg/ha) (2) |
I PBS 29082 24.7 28.7 293 488.7 |Mm..ml.
2 ICGV 89214 26.0 29.7 2.67 446.4 48.7
3 PBS 29078 25.0 28.3 2.55 425.6 533
4 ICGV 97051 23.7 26.0 2.54 4242 467
5 ICGV 90208 23.7 25.7 2.44 407.6 462
6  PBS 29073 25.0 28.3 2.32 3869 508
7 ICGV 90173 23.0 26.0 2.26 LY A%
§  PBS29080 25.3 29.0 2.20 3670 507
9  ICGV 91099 24.0 26.7 1.70 2844 466
10 ICGV 97040 23.7 26.3 1.64 2744 460
[1  PBS 29052 25.0 29.0 1.60 266.9 450
12 PBS 29069 27.7 30.3 1.51 2522 54,01
13 PBS29079B 24.7 28.3 1.39 232.3 56.4
14 PBS 29067 23.3 25.3 1.26 2108 . 49.0
15 GG 20 (check) 24.0 26.3 1.93 BILT AT
16 M 13 (check) 26.3 29.3 2.55 426.6 445
177 TKG 19 A (check)  23.0 DT 1.56 2609 419
Mean g 280 188 3145 451
Sem + 0.4 0.5 0.27 45.9 Lsii

~ DFI=days to flower initiation; D50 = days to 50% flowering; HSM = 100-seed ‘mass- 15
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Table 3, Mean perfor mance of selected genotypes in international trials

B
sr. No.  Genotype DFL DF7S Podyield Podyield HSM
—— (g/plant) (kg/ha) (Lg)
T ICGV 97079 223 T AR 310 474
,  ICGV 99102 2305 750 L a 17 528
5 ICGV 00380 20 . 247 294 L R
4 ICGV 00391 23.0 250  2.04 400 s4s
5 ICGV 00429 233 284 . - 178 2923 509
6 ICGV 00440 25.7 290 339 566.3 58.5
7 ICGV 00441 24.7 270 3.16 528.7 465
g ICGV 00451 23.7 27 . A37 2953 450
9  ICGV 00456 24.0 A ) 469.3 57.0
10 TPG 4l(check) 24.7 378 14D 2343 367
Mean 23.4 259 239 398.5 46.3
SEm+ 0.3 0.2 0.28 46.4 29
s s gl

DFI = days to flower initiation; D75 = days to 75% flowering; HSM = 100-seed mass

¢ 4. Quality parameters of selected genotypes evaluated in advanced trial

~ Tabl
Sr. Genotypc SO HSM SMK Oil SHK SH-End SSU  Testa
No. (%) g) (%) (%) c.olour
| PBS29077 64 594 390 515 8 2 4 Lighttan
5 PBS29078 s o Sgs 362 - 515 . 8 3 §  Lighttan
3 PBS29067 0 548 a4y rs07 8 3 7 Darktan
4 PBS29080 g2 502 508 510 @ 3 6 Ltglliittan
5 PBS29073 6.0 465 340 490 7 3 7 [I;grk ;: |
¢ PBS29047 (i A5 400 sl d 3 Z Lia i
7 PBS29035 a7 449 508 50T 8 3 8 Diktan
§ GG20 637 463 443 grg - 3; e
9 MI3 613 450 47 510 8 ; K
10 TKGI9A 67 416 319 607 8

Mean 61.4 439 404 50.9

CD(5%) 6.6

' ” . i - of end: Score
o - ail (Elongatcd to roun-d), SH-cnd S)liapco en
© R0 e tona SHI S -1'(highlyuniformtohtghlyvarymg

el: Score 10t
5L .0"(i_a'pj¢ring to blunt); SSU-Seed size uniformity: 10to
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Table 5. Quality parameters of selected genotypes cvaluated in preliminary trigp 7 Y

o s 5, F A H 0
5o HSM SMK  Oil SHK SH-End S5y 7o~
%) (%) e G

; °°|Dur :

sr.  Genotypt

1 PBS 29079A 526 572 35.8 51.0 8 A% 5 o i

2 [CGV 91089 g4 569 42.8 52.2 R 4 3 [)arkt "'-I"-::'_

3 PBS 290798 559 56.4 34.0 50.7 9 3 8 nght :ln

4 1CGvV 90210 61.8 543 46.3 50.5 8 3 &g an. -

5 ICGV 91099 647 54.17 41.9 52.0 7 3 G imEn

6 [CGV 89214 639 523 32.6 52.2 7 3 5 _Tilln""::

7 PBS 29069 444 510 43.1 51.0 8 4 6 Tan

8 [CGV 97040 643  49.8 35.4 51.8 9 4 6 Darkta" ;

9 [CGV 90308 66.3 489 33.9 51.2 8 3 4% Tan

10 ICGV 97061 62.0 487 42.6 49.0 7 3 4 Dal‘ktan

11 GG20 64.6 38.6 303 ... al.1 7 3 7 Darktan .

12 MI3 66.7 445 40.5 50.5 8 3 34 Tan_;_:_

13 TKGI19A 56.8 36.5 32.0 49.3 9 3 9 Darktan ;
Mean 61.3  40.9 36.4 51.3 -
CD (5%) 7.1 15.1 NS 1.8 Sh BN

L LIBRARY OF RELEASED VARIETIES, WILD SPE
ISORDERS OF GROUNDNU

PROJECT 14: DIGITA
DISEASES, PESTS AND NUTRIENT D

INDIA

(V. V. SUMANTH KUMAR) i
imation for the period of this report as the PI of the project was on

This project was under suspended an

leave.
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Hic analysis of groundnut : A N o
mi n==_<uzc===a Z?_O_ﬂ
complete cnumeration of non-oil Sroundnut hygeq
-0il v ased non-oj)
valu

i+ profitability and emplo
- owners (salted and ¢/ H.?W% HM__M generati
gapr

nrm mzaﬁ_mzm chilki industries were classified ;
ndusres. Y

_..n_&_w_._“__.w_.m.\.__:.nm pacity

E..__Econmmmzm industries undergo peak- ang
- and off-geq
son

cak-season (June-Fcbruary) low capacity chikkj i " Phages cye
Industries I -2 year The study showed that durj
C_..:m

mm__mnu_w_n_m 150 kg/day during the off-se;
A8y day during peak scas season. The hjp S process an
. %m_ﬂm\ mﬂ th m_u scason and off-season, r igh capacity chikki ind average of 300 kg/day duri
oroduced ¢ y the low capacity industries EEM Spectively. On an ave ustries Eogmmaocsamw_oo:::m peak
€ 2028 quintals are Ehmmmm M._ M:n year 765 E:Em_w mﬁmw.ma
% 1he hish citasi chikki are
&N capacity industries

mblel).

_.___.yu._q@ SEQQ salted groundnut
ST kS n:._ﬁ:hm

guring the offscason. The high capacty Iy processesabout 225
__%_.___._”._:_m_."a,_.n._unmw- and off-seasons, respectivel %8::%5 indus
| mn..“__m__”&ﬁ%m:w and 1672 quintals were pro n_w.nna_w EH_

kg/day durin
f g the peak se:
t season and )
average 590 quintals e praguncy ) and 350 Koy
1 ._..-_ ; are ﬁﬂoac .
¢ high capacity salted m_.oczaszmmm Lmﬁ”.w‘wﬂww ﬁn low
S 1),

#wr___m_.n_.kaéau.é roduction capaci
apes gep tion capacity of the chikki and salted groundnut
nut industries in Juna:
. gadh

- Prod
| _J uctand season Production (kg/day) Production (
—— ! . uction (kg/year)
L pacity  High-capacity Low-capacity High-capacity

 Chikki

bk
_____._OHMH _ m_ommo: 300 800 67500 180000
S - Total
i 76500
___.wn&_m& groundnuts e
_.mnm_ﬁ_..momo: 225 650 50625 146250
: Ommmnmmc: 140 350 8400 21000
Total 59025 167250

Employment generation

The number of man-hours employed differe
0f3225 man hours of employment per month was genc
rhich, 83.7% was hired labour and 16.3% was family labo
as generated by high capacity industries of which 85.7% was
off-season 960 man hours of employment Was gencrated by low
4 was hircd labour and 740 man-hours by high capacity chikki industries 0

Table2

and the salted groundnut industries. A total
chikki industries during peak season
0 man-hours employment Jer
o/, was family labour.
industries of which
o, was hired labour

d between the chikki
rated by low capacity
ur. A total of 420
hired labour and 14.3
capacity chikki
fwhich 97.3

71
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) -re employed during peak season by the low capac; rs
A1 of 1750 man hours pel month were emp SEi : Ity gary
A o 0:1,,1[7,?;)5 ];t'”\]vhich ()(]J% was hired labour and 40% was 111_'“;'?’5]?:1;2}31‘1"- rlr:!,];f 1ng11 capacily.'s:li'!sd" :
Imlu ed 2525 man hours I’C"’"U“”ldl”i"g peak season of which © ¥ s d-7/<!Wcre hired gy~
i ly. During the off-scason on an average 540 man- 1ours and 660 man-hoyg wOU_rI
and high capacity industries, rcspecll\fe')’ (Table 3). fis cft :

NRCG Annual Report 201

groundnut
industries emp _
and family labour respective
employed by the low capacity

groundnut chikki industry in Junagadh

Table 2. Employment gcnera‘_iﬂ//
Employmcntgencratcd Peak scason Off-scason e
HL FL Total HL FL Total " :
Low capacity (<300 kg peak season capacity/day) | - |
Man hours per month 2700 525 3225 780 180 060" i
3 Fraction of total (%) 83.7 16.3 100 81.3 188 0o i
High capacity (>3 00 kg peak season capacity/day) - -
Man hours per month 3600 600 4200 720 20 740
Fraction of total (%) 85.7 14.3 100 97.3 2.7 100

HL-Hired labour; FL-Family labour

-Tnbie 3. Employment generated by salted groundnut industry in Junagadh N

Peak season Off-season
HL FL  Total HL FL  Total

Low capacity (<300 kg peak season capacity/day) ' A5
050 700 1750 300 240 540

00 400 1000 556 444 1000

Employment generated

Man hours per month

Fraction of total (%)
High capacity (>300 kg peak season capacity/day) %
Man hours per month 1650 875 2525 360 300 " 660

Fraction of total (%) 65.3 34.7 100.0 54.5 45.5 100

HL-Hired labour, FL-Family labour

Capacity utilization
The study on capacity utilization among chikki industries revealed that duri ' i
- The : ¢ at during the peak season 72% capaci
was utflged and 28% capacity was .un-uti]ized (excess capacity). During off-season, only 25%-.of lh(:,l 'cag'aﬁlig
Was utilized. Among high capacity industries the capacity utilization was 80% and 22% during peak- and off-
scasons, respectively. The 20% and 70% capacity were left un-utilized during peak and off-season, respectively.

e pgzltli]\?:]g S\f{{::d er Ozugngnm mdUOSU' ies, only 72% and 30% capacity were utilized during peak and off-season,
e iné{ustri ;ea;lu/ o z;nd ZOA: capacity were unutilized by Low capacity salted industries. Among High
o e ust,il' to and 28% of full capacity were used during peak and off-season, respectively resulting
sdilabilits ilization. The less capacity .utlllzation during peak season was due to skilled labour un-
¢ ility and during off-season less demand hindered full capacity utilization (Table 4). CEasle
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acity utilization of chikg;
[ chikki ang salted groy
REES ndnut
tindustrieg mlc_.\;‘?

Capacity utiliza

Utilized i
Unutilizeq L::J[n (%)
iliz
7 b e Unutilized
25 5
75 20 20
5 2
72 7
- 30 & 74
B Cost and returns structure of groundnut Chikki Ind 70 28 ?}g
ustries

The cost and returns structure of low capaci
- astituted 0.8% of the total cost where as 99 2
Sistige calculated to be 52_.2% followed by cost of add;ti
 thekemel price and prices of additives used in ¢ ’”_;'?_Vcs (22
- joweost of production. Hence, the profitability of th i produ
e Elcsféztl)lf;gé?ble P sl RS-3136f10tfkgnr%S
' was Rs g (who = F
 ybtained per 100 kg of 513(:;.-:;:' ;ff&'fééﬁﬁ? ?t the kemel price of Rs. 30/kg. Hene
reducing the kernel price by Rs.5/kg, as duri OW capacity industries. The .sensili:::’i e 230 wes
O oundnut in the market. The Fl rotbime ?géhe peak scason the price of kemelt);'c?lnglySIS Mg carried by
R ske which is higher vis-d-vis net rel?mr} p h:{gholf chikki was Rs.439 when the kemzf:r}icf?ssg e;]mvzl v
e ersely elated to kernel price (Table Sa and b). gh kemnel price. Hence net returns per 100 kg c;:‘kic{'ewczi

among the high capacity chikki industries, the fi . y 0.4% of the total co
: 3 S, xed cost comprised only 0.49 i
e cost comprised 99.6%. Among the variables, the kernels constituted the h-igﬁuestf c.:::‘;:ttotE 21366“5) \;r hllllc thcd
.6%, followe

chikki i
t produced in low capacity industries and the

variabl
additives (22.6%), packaging and labou o,
'Edeuceide.'.thn the price o% kegmels fell b;(fl'l?zfr&::g ;thllcliﬂpl‘i;;(l:;il;l)c;t;e?gan;%zis}% gt hec
during the peak season of every year, the profitability increased to 523/100kg. fpadditive poioch, a8 e R
_’I_‘a_ble 5q. Cost and returns structure of low capacity chikki industries
e Cost (Rs.)
‘Component Kernel @ Rs. 35/kg ~ Kernel @ Rs. 30/kg
(i Net Per cent Net Per cent
Fixed cost
Depreciation of building 15.4 0.5 15.4 0.5
 Depreciation of machines/utensils 6.9 0.2 6.9 0.2
Interest on fixed capital - 2 0.1 2.1 0.1
e Total fixed cost Rs. 24.9 0.8 24.9 0.8
Variable cost - '
. Kemel 1650 52.2 1500 50.7
| Additive 695 220 645 21.8
* Fuel + electricity 117 37 117 39
~ Packaging  labour 5 658 20.8 658 202.52
B _ Transportation - 16 0.5 16 99' 5
e Total variable cost Rs. 3135.92 99.2 2935.92 ]0-0
e Total cost Rs. 3160.8 100 | 23?46(?68
- Total returns Rs. 3400 o _ [
. .

73
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Table 5b. Cost and returns stracture of high-capacity chilkki industries
a .

Component Korncl @ Rs. 35/kg S
///,,ﬂ’i’%l)e—r cent k>
Fixed cost D

141 .6 0.2 7_6 e R

Depreciation of building ‘ 7 o o e
Depreciation of machines/utensﬂs 7 0'0 1-4 Gl 01 .
Interest on fixed capital . -4 i 00 .
Total fixed cost 13.1 0. 13.1 o 05 L

Variable cost _
Additive 695 22.6 645 i 224 -
Fuel + electricity 107 3.5 107 74 g
Packaging + labour 592 19.2 592 420065

Transportation 20 0.7 20 _' 0?
Total variable cost 3063.67 99.6 2863.67 995 -

Total returns %400 3400 ey
Net returns 323.2 523.2 o

undnut industries were also evaluated. -Ammﬁgl

1e salted gro
st was Rs.4385.8/q of which 99.6% was variable and 0.4%,

tuted the 91.2 % hence the cost of kernels was inversely rely
tivity analysis was carried out by reducing'the.itéfﬁblbﬁce
reased from Rs. 614 toRs. 1114 (Table6a).

high capacity salted industrics werc Rs. 592/q at kernel pricé"bf-Rs, 40
I price of Rs. 35/kg (Table 6b). A

The cost and returns structure of tl
groundnut industries, the total co
fixed. Among the variable cost the kernels consti

ilarly when sensi

to profits of salted industries. Sim
five rupees, the net returns perq processed produce inc

capacity salted

The net returns generated by
which increased to Rs.1092 atkerne
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Table 6a. Cost and returng structure of oy &%
Y-

g MIFE3y
ca
ment Pacity salteq Eroundy ¢ industri ICAR
es
Cost (R<
Kerne] (Rs.)
T Net o 0lkg Kernel @r
Fixed cost Per cont Ne: YRS, 35/kg
Depreciation of building I Per cent
Dep. cost of Machines/utensils 31 | 0.3 1]
Interest on fixed capital 1'?} 0.1 33 231
Total fixed cost 16. 1 0.04 1.7 0..04
Variable cost ) 0.4 16.1 0.4
Kernel :
Additive 41000(;) 912 3500 90.1
Fuel + electricity 87.5 23 100 2.6
Pack + labour l3-0 20 87.5 23
Transportation 20 3.0 130 33
Total vari e 20 05
otal variable cost 4369.7 9
Total - 9.6 3869.7 99.6
otal cost 4385.8
. 100.0 3885.8 100.0
Total returns 5000
Net returns 2000
614.2 1114.2

:. Table 6b. Cost and returns structure of high-capacity salted groundnut industries

~ Component Cost (Rs)

- Kernel @ Rs. 40/kg ~ Kernel @ Rs. 35/kg
Net Per cent Net - Percent
 Fixed cost
Dep. cost of Building 7.5 0.2 74 02
Dep. cost of Machines/utensils 1.6 0.01 1.6 0.04
' Interest on fixed capital 1.1 0.03 L1 0.02
: Total fixed cost 10.2 0.2 1825, (03
Variable cost .
4000 90.8 3500 89.6
100 23 100 2.6
‘uel +electricity 87.5 2.0 - 87.5 2.2
ackaging + labour 190 4.3 190 4.9
s : 20 0.5 20 0.5
ransportation _
' il oiiabls st - B07AT" L <1908 X ARANS nLx DY

4407.6 1000 3907.6 100
5000 5000

592.4 1092.4

&5
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TIP ‘[ON AND UTILIZATION OF WILD 4p,
MULTII LICAT l[({)bVEMENTOFGROUNDNUT ACHIS N
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\DHAKRISHNAN T, CHUN! LAL, VINOD KUMAR Anp

PROJECT 16: E

POOL F
g K. BERA, R
T. V. PRASAD)

srids and back crossing

nd wild Arachis accessions posse 53ing'd' -
During rainy scason 10 BC,, 5BC, 5 iﬂtcr's'gs]'. °l'r$f
ditions. Not only the number of pollinati 5 Pecif “"ahdg
during peak flowering stage. The p?::bng]_

3 )

lation of hybrids and thcirfurthcrulilizaf.c_rﬁn
_ A _lql,l."

nt of interspecific iyl

¢ hybrids developed

were used for back crossing and d
le 1) were mac

intervarictal crosses (Tab
also the success ralc Was low due to hczwy
pods were collected at harvest and grown 1n sul

Developme

in the previous yeard
ircct crossing.
jc in ficld con ’
and prolungcd rains
nmer scason for iso

Interspecifi

en during rainy season

Table 1. Hybridization undertak R
Numberof Number of =

Cross combination Nur.nhc_r of :
pollinations cross-pods  kernels
attempted harvested obtained =

BC. R
Chico /// GG 2// J11/ 4. kempfmarcadoi 219 32 ' 49 )
Chico /// GG 2 // J11/ A. correntind ' 320 26 45 0t

Chico /// GG2 // 11/ A. duranensis 278 27 37

Chico /// GG2 // J11 1 A. kretschmeri 279 56 e RS

Chico///GG2//J11/A. stenosperind 301 30 42

TAG 24///GG2// J11/A. correntina - 29 20 29 i

TAG 24///GG2//J11/A. duranensis 362 37 50 e

TAG 24///GG2// J11/A. kretschmeri 452 58 70

TAG 24 /// GG2//J11/ A. correntina 386 42 60

TAG 24 /// GG2// 111/ A. stenosperma 519 28 39

BC, ot

GG2//111/ A. digoi (NRCG11781) 257 14 2§+ i

GG2//I11/ 4. batizocoi (NRCG12030) 390 21 28 ]

GG2//111/ 4. monticola(NRCG11800) 440 39 G5t

GG2//111 /4. pusilla (ICG8131) 450 61 103

GG2//I11/ A, kretschmeri (NRCG12029) 373 48 70

Interspecific

J11/NRCG14821 25 8 13

JllfNRCG”?SI 29 5 10

J11/NRCG12037 24 25 Al

JI1/NRCG11800 42 17 4R

J11/NRCG11785 17 14 7

Intervarietal pih

0G 52- . | .

ICGVSLQ;;{/(T:\I(}}{EZI(?SW L . s

162 20 255
76
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g ix .I " '.I v ld th re - N
t Q mn Lp u !‘I}:,I".'l scas

; .h)’brit.p e identific . ep X goni (Table 2
Ir[..lh.l!mlb ]-lyb“d' Could‘qbu]litlilcnltllﬁbd aud'_ ln'lgged from all crosses except J1 A
bn,ucc g8 111 x A. rigoni, an indication that A. rigoni m'tly b L oalicdo
essl g ay be cross incompatible.

- 1;11“.)“'1 Wwas pot $
Mol Y e me tologicall and characteri . :
l}""','m‘/\\-'ul‘“ Conmm{'cid i111111§diz&lc};y after ide 1ttt: ?ch for physio-morphological traits. Colchic
~ohy hybr Thid £ lf ]l ication in field conditions. Pod s. Colchicine treatment
arly, half of the : SR s were h '
) cross pods of intervarietal crosscs ('l“a't:)lqc:n;;S\le{l ey
S verc sown 1o

l)’l_”;:\'-cn I{’ ﬁi]-%l’ul' Turther use: Simi
s £ pybr e cening. T!
:1||*- ouC u:rallon and Scr_t“cml.]b' 1¢’ parciis, F, and T, gen i
:\aclﬂi’ I “;1 ol " thogenin eplphytotic o Titiohs generations were scrcened simultancously for
:5,51.1[1.12110 5 Cross wise nu mber of pollinations made and hybrids isolated
¥ 11 -t &
_ Number of N
105 mbcl Number of Numbe
pollinations probable cross hybri:lcuf
: attempted harvested isulate;l
% A Jiogoi ( RCG 11781) 574 300 06
ill x A patizoc0! (NRCGIQO:”U) 539 153 10 (normal)
13 (abnormal
(1 X A. nmnticofa (NRCGIISOO) 603 430 \ 08 :
j]l x A susilla (1CG 8131) 592 360 41
i1 x A jretschmel (NRCG 12029) 608 340 28
11 A sgont (NRC612032) 601 450 " Nil
NRCG CcS 19 473 250
612 200 27 crinkled

ines sown
Bulk

Number of 1
Single plant
32

Ldi ranensis
36

{. chn'mwn.s'is)ﬂ GG 2
A. cardenasii .

(J1/s
¢x A. hypogaed X
Jix A4 correntind T

J1x A oteroi F
Jlx 4 diogoi F»
71 x A helodes T
J1x A fretschmeri E,

J11x A Jretschmeri E, 1
JH x4, duranensis E,
J1 x A correnting F;

VRI4x 4. correntind F, 9
. White-flower X crinkled-leaf e
__: White-testa x cri nkled-leaf 1
il Red-testa X crinkled-leaf 3
ICGL 5 X crinkled-leal 33
- Total

71
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Advancement of segregating lines X . comprising 79 si o
S tine progenies of 12 interspecific and 4 1nlervaner11€;1r§l"i‘;fzsdvan£ mentg durisxig%lacirllﬂam seleog.
A seleaton (F,toF generations) Were sown for B¢ f seeds (Table 3). How ) St
and 33 bulk selections (¥, 10 27 ¢3 m each as per availability of sce : 1‘ CVEr, progeniq
progeny was sown mna 3to 10 rows 0 ¢ to excess and prolonged rainfal jp Juna

ting du
s se of poor podset
advanced to next generationin bulk becau _ ] ) U
g sses developed for studies on inheritance were sown for gep
Sixty-eight segre

ing lines of five €ro d 4 Wn I

advancement during s%ar::nmgerlseason Segregating ratios of Fyand F ilge?lerzggziergzzlede:?at‘ Crinkled.|

: indc 1c T

i l A er 3 L

seventy lines were advanced in the field to I, gen . s teolited and B2 [Wo dig
mutantt}; (‘crinkled-lcaf and white-testa' and 'crinkle testa') W ed. Thgs;tw

d-leaf and red-
isogenic lines would be evaluated and used for further gen

etic studies.

froais Wluiea

LR e B

¥ z
i b By sl % i, 0
2 L T e B s
gopeph Boe e banasl

leaf red-testa and crinkled-leaf white-testa isogenic lines

Figure 1. Crinkled-

Table 4. Cross wise number of lines advanced to next generation
No. of selections sown No. of selections made

Cross

Purple-tan x dark-red 15 15
White-flower x crinkled-leaf 20 20
White-testa x crinkled-leaf 17 17
Red-testa x crinkled-leaf 13 15
ICGL 5 x crinkled-leaf 03 ' 03

 Total 68 70
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 interspecific breeding lines were Screened in augmented degjgn
Advancet ;. Thirty-three sclected advgmccd ll_ncs r(.-:cord{-:d hi
! at NRCS- were further evaluated for confirmation of |
sc:lgﬂ";, gsnol)fﬂ‘é‘(.} Junagadh) during rainy Scason. Thege g
‘];Cii - &u”iﬁ 3) were Sown in RBD) with three repli
Y f‘..lg,\ anc

cations ang rccommen
or the experiment at both the locationg Ob
od for
. lowet
follC

Scrvations op pod yiel

{K were recorded at harvest, TKG| 9A recorded higher pod yiel
ot and SN-I:(:]H"‘J % (63), except the cSMK % (67) than the correspondin

u‘-:hlz yand the h{}l‘. CX];‘CSS their full potential tor lgrge kemel size dye to poor

|’JU|1[‘;I}IIPC‘~; d:-fl“CS 148 and CS 281 recorded signif

Jenotypes Y=

cantly higher 100-kerne]
best check TKGI9A (50 g) (Table 5).
2 v 1][: ]L’w
phant

arge kerne| ch
cnotypes alon
ded m
d, she
d/pl
2 val

luation of selected large-seeded groundnut genotypes (CS lines)
cy il
.I,‘[‘ KVK, Mundra

[‘:]]I]L‘ S'

along with checks
gher 100-kemel mass than t}
aracter at two |ge
g with three che

ucs for the checks, |
soilsatthe KVK far
weight (60 g and 6

L

Uy
I(T_'A.Ill
fl’u'uc_scctlcd grou“dn N genOtyN
. 1R ELE)
ation ¢
ol
[yt

s over three
¢ checks. All
ations (KVK,
cks (BAUL3,
anagement practices were
lling turnover, 100 kernel

ant (29 g), 100-kernel weight

lowever,
m, while only 2
6 g, respectively)

along with check varieties -

: : PY Shelling HSM
<;enotype

SMK  Genotype PY
(g/plant) turnover  (g)

Shelling  HSM  SMK
(%) (g/plant) turnover (g) (%)
(O/EI) (o/n}
ST mes CS lines
A 19 O e 8 e o 16 56 37 80
- 19 24 BB e e 13 63 4 84
e 17 66 LA e 29 53 23 5o g
ks 14 05 20 R e e 17 Boacdl o 9
o 20 60 A T e 21 63 46 9
L. 2 60 41 6 s 18 63 46 80
B I 63 38 91 o 14 40 39« LAy
€S 1{]-} 19 57 36 75 CS 250 17 60 43 SZ
. 20 67 9 g5 20 46 28 ’; ;
oS 116 ;9 54 43 62 CS 256 18 61 34 -
o 18 52 L gy 13 7 34 .
::S - ');) 58 43 79 CS 281 14 64 66 o
12 ::f] Iu 64 44 8 0925 29 56 47
:s 3 20 51 33 1% omea = - ¥
'S 138 12 55 38 83 pau 17 - pE
S 145 13 57 397 68 TreG10A 29 v p
S 148 17 68 60 64 M3 27 s; ar . 41
q 150 16 50 31 Z(‘) Mean 158 : ; e
3 24 3 Tmek :
: :?3 2: ‘il 44 78 ?,E/ (%)  26.5 12.8 197 128
e - h -k

{ = d mature kemnels
Y = pod yicld; HSM = hundred seed mass:; and SMK = sound 1
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Figure 2. NRCG CS lines 148, 281 and 268: crop in field (left) and seed and pod characterisﬁc_s_( | ht

Evaluation of advanced breeding lines for yield ;
with checks in augmented design

Freshly generated 120 advanced breeding lines were sown along 10 1
preliminary evaluation during rainy season. Similarly, 29 selected advanced genotypes were sSown in RBDWI
three replications. Recommended spacing and agronomic practices were followed for both the experimet

stagnation in th

Genotypes recorded poor pod yield due to heavy rains during crop season and water

(Table6).

80
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able 6. Evaluation of sclected \
ady ; o
e i ICAR.

— R o
Genotype Pod yield =
e—— (g/plant) Chotype =
NRCG CS 153 5 2\(";‘3"0“
Drpv 17 e NRCG €S 200 = ':'““‘)
NRCG CS 2 5 NRCG S 114 ]'i
NRCG CS 87 o E:RCG CS 82 o
NRCG CS 184 NRCG Cs 98
NRCG CS8 206 18 B 6 13
NRCG CS 178 0.8 it €S 36 19
NRCG CS 163 19 vt CS 175 1.6
NRCG CS 168 1.4 NRCG ES i -
. ' S 53
NRCG CS 158 19 NRCG CS 148 x
NRCG CS 229 1.9 NRCG CS 2 o
NRCG CS 147 13 R e 82‘ 13
NRCG CS 135 1.9 Drpv18 T
NRCG CS 93 12 .
NRCG CS 180 21 e 13
L . GG 20 (check) 20

This cxperiment was repeated during summer scason. °S W i '

SMK %, and 100-kernel mass (H KM) at harvest. Sixteen gergi;;?;l:j:\\;\?:10853528501::350213!;0336%(14 151;:;121112{;0/0‘
50,268, 281, 287, 289, 291, 296,297, 312, 322,347 “ccorded higher yicld; thirtoen genotypes viz, NRCG s
340, 248, 270, 287,302, 306, 315,332, 336,342, 345, 346, 330 performed beter for shelling (%); fifty-one
genotypes performed better for SMK (%), and seven genotypes viz, NRCG CS nos. 255, 268, 269 28 ly"%}
285,313 performed better for HMK over the best check. L

Screening of wild Arachis species and advanced lines against traits associated with drought

Specific Leaf Arca (SLA) has been established as one of the parameters for assessing the performance of
genotypes under drought conditions and is being used in drought resistant breeding programme. SLA was
recorded from 100 wild Arachis accessions and 357 advanced interspecific lines from the ficld grown plants 10
assess and compare existing variability in both populations. Initial observations revealed similar distribution
indicating coexistence of similar variability in both the populations (Table 7 and Figure 3). The variability In
SLA, available in the cultivated background may be exploited rather than looking for variability in SLA in the

wild specics whichis di fficult to transfer.

Table 7. Genetic par:imctcrs for SLA in cultivated and wild populations

Variability Advanced lines (357) wild accession (101)
Mean 240.6 229.2
Max 4239 4656.2
Min 127.1 114.6
62.98
Em= 63.1 -
ik 27.43

cV % 24.84
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—g— Cultivar —#— Wwild accession £

)

o
2 70
§ 60 el e T A 15
o 50 e TR
S 40- 10|
2 30
25 20 - NG 2 s
0 —o=t
O 5 O 49 N 0
’\rf') A P A '\126,@02 »\fL @63’626‘\'{2:1 ;6“30‘30 :51%@6'%6,56\'61%16)0&0’\) o

SLA (cm’g”)
/s accessions and cultivated genotypes for SLA

|

Induction of variability through chemical mutagenesis GeE
Kemels of cv. GG 2 were treated with different dosages of three chemical mutagens viz., Ethyl'Méme'
Sulphonate, Colchicine and Cloramphenicol. Desirable mutants were sczlected_ and advancedlop the basis of
agronomic traits. Fifty lines from EMS treatment (0.3. 0.4,‘ 0.5, 0.6 and 0.7%), 4 lines from colchicine treatments -
(0.3.0.4,0.5,0.6 and 0.7%) and 55 lines from cloramphenicol treatments (0.3.0.4, Q.S, 0.6 and 0.7%) were soun
in the field during rainy season, for fixation. However, mutants were harvested in progeny bulk without any
observation due to poor crop season. e

Introgression of stem rot resistance to cultivated groundnut e
ing it dueto

Cultivar GG 20 is an elite groundnut variety for Gujarat state but femers are:gradua Sy Tep
ultivar GG 20 was crossed with NRCGCS 19, a stem rot resistant line

o introgress resistance into GG 20. A total of 405 single plant F, progenies
ever, progenies could not be screened due to heavy rain and harvestedin

Figure 3. Distribution curve of wild Arach

susceptibility to stem rot diseasc. C
registered by the NRCG, in reciprocal t
were sown in sick plot condition. How

bulk.
Testing of selected lines against foliar diseases and stem rot at RRS, Raichur and CRS, Aliyam_a'ga'_l‘ !

Reactions to late leaf spot (LLS), rust, peanut bud necrosis disease (PBND) and stem rot at RRS,_R:@i#léur_ _

Sixty one selected cntries (Table 8) supplied to RRS, Raichur were screened against major dlscaseSOI:
2 to 8 grades. Twenty entries viz,, NRCG CSnos, -
! t

groundnut along with 5 checks. Late leaf spot ranged between
19, 60, 70, 72, 73, 77, 78, 85, 86, 107, 124, 186, 192, 196, 207, 210, 222, 257, R 2001-3 and GPBD 4recol
incidence ranged between

between 3 to4 grades of late leaf spot against local check (Table 8). Further, PBND :
(R 2001-1) to 40% (CS 199). Among them, three entries viz,, CS 85, R 2001-1 and R 2001-3 were highly
resistant to PBND recording less than 5% incidence against 46% in susceptible check. Stem rot incidence
between 2.6 (CS 192) to 31.3% (CS 117). Further, eight entries viz., NRCG CS nos.' 15, 121,127, 180, 18
195 and 196 were found promising by recording less than 5% against 22.0 % in KRG 1. v
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Q Reactions of genotype to LIS
» rust

i LLS Rust

; PB_ND a

" n'pt‘
(!tll". “_9 (1_9
scale) scale)
(s lines
s 13 > 2
cS 19 3 3 4
cs 20 4 3 4 ;
cs 2! 4 3. il O8I M
¢S 36 5 4 4.5 Cs 4 87 13
26.7 180 3 ) 0
S 38 5 3 14.3 36 CS186 5 4 20': -
CS 46 5 3 i 107 cs 187 i 5 et 14-2
s 54 5 3 b lg.s  C8192 3 3 o zi
€S 38 b 3 29.4 23.7 kigud 4 ? 19 26
¢S 60 3 4 143 9'5 - CS196 3 3 119" 4%
S 70 2 4 e 577 8197 : 2 56 28
CS 72 2 ) o 59 €819 3 4 222 148
S 73 2 4 115 Cs203 4 400 160
C 3 160 20 3 4
CS 74 4 T 0 CS20s : e
s 77 y : : 0 133  CS207 ; y 250 150
G 78 3 1.4 8.6 CS210 3 280 120
CS 7! 2 119 L C8212 SR
CS 81 4 3 21 107 CS213 ; 4750 180
CS 83 4 2 34 103 CS2 g 35 g )
CS 85 3 3 4.0 80 CS234 2 12,5 7))
4 4 59 118
CS 87 4 3 100 200 Cs257. 3 s 300 200
CS 92 5 4 97 65 GG2 5 e B -
CS 95 6 4 278 222 GG20 4 4 158 105
CS 96 6 4 263 105 R8808 4 3 el b
CS 105 5 4 103 69 R200L- 4 4 29 57
CS 107 3 3 77 17 R2001-2 4 3 71, Tl
CS 112 5 4 114 114 R20013 3 2 38 64
CS 113 5 4 58 70 KRGI 5 4 200 67
CS 117 6 3 yq8 303 T R 5 4 5-; g;
CS 118 5 3 71 107 GPBD 4 3 2 ?zu w
.cS 121 5 3 14 B3 IMV2 : - 530 19
- 0. 80 TGLPS 3 5 4 : '
CS 123 5 3 32 : A s 6 220
e 124 ) 9 13.0 Local check
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Reaction to LLS and rust atARS, Aliyarnagar ‘ s
lected lines (Table 9) supplied to ARS, A[l}f‘ ”zerv;'{e{r:engrgflzggdwfbrgesistanc(: l6
diseases of groundnut along with checks. Only one & cs " wed moderatel is ound to be -,c-'?ajn_:_
to rust (3.0 grade) and late Jeaf spot disease (nil incidence). 720G CS 222 (5.0 y l:jSCCptlb]e féacust-a“.‘
rust (5.0 grade). The entrics viz., NRCG CS 77 (4.5 grade) an -0 grade) were foung ln .
late leaf spot disease: B q_.be
to late leaf spot and rust at ARS, Aliyarnagar

moderately susceptible to
Table 9. Reaction of selected genotypes = gar
t LLS
Genotype Rust LLS Genotyp¢ us
i (1-9 scale) (1-9 scale) (1-9 scale)  (1-9 scale)
CS lines TEAL
8.0 8.5

Sixty-one se

CS lines
CS 12 7.0 7.3 Cs 118 |
CS 15 8.2 8.8 » S 121 7.0 55
cs 19 7.3 8.4 CS 123 8.0 8.4
CS 20 7.0 7.5 CS 124 7.5 56
Cs 21 8.3 8.4 Cs 127 8.3 85
CS 36 7.5 5.5 CS 169 8.5 8.0
CS 37 7.4 7.6 cs 171 8.5 8.0
CS 38 7.5 7.5 CS 176 8.0 8.5
CS 46 7.8 7.0 CS 178 8.0 7.0
CS 54 8.0 8.0 CS 180 7.0 6.5
CS 58 8.5 8.0 CS 185 7.5 6.5
CS 60 7.6 15 CS 186 7.4 7.5
CS 70 8.2 8.5 CS 187 7.0 15
CS 72 8.4 6.6 CS 192 6.5 55
CS 73 7.5 7.7 cs 195 6.6 5.8
CS 74 7.5 6.6 CS 196 6.7 55
cs'77 7.4 4.5 Cs 197 5.0 5.5
CS 78 6.5 6.0 CS 199 8.5 8.0
CS 81 7.0 5.5 CS 203 8.0 8.3
CS 83 7.0 6.8 CS 205 7.5 6.5
CS 85 7.0 7.4 CS 207 8.3 .
CS 86 7.3 7.7 CS 210 7.1 6.5
CS 87 9.0 7.0 CS 212 8.0 8.5
CS 92 9.0 8.0 CS 213 8.8 - 8.0
CS 95 8.3 88 - (CS222 581~ 5.0
CS 96 8.0 - 8.0 CS 234 15 6.0
- CS 105 3.0 0.0 CS 252 75 6.0
CS 107 7.3 T CS 257 75 7.0
CS 112 7.4 7.8 * Check \
oGS 113 6.4 55 GG 2 8.0 8.0
s 117 8.3 g5 .%6G20 7.0 60 "
84
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protocols for regeneration from leaf explants

d multiplication rate inwild Arachis sp. is very limited. A few
.. mw”_:cn any seed. [n vilro screening of wild Arachis s

Is from vegetative explants. Hence,
son from

species propagate throu i
. v cie: e ghrhizome and do
pecies against biotic stress needs efficient regencration

experiments were carried i
-1 \ ; . : out to standar
Jcaf directly or through callogenesis. Different combinations of auxins (P mo__mw.:wﬁﬁwwﬁ Mo?q

cetic acid; and 2,4-dichlorophenoxy acetic acid, 2,4-D - :

cre tested for callogenesis, m.:& regeneration from leaf .ow munﬂﬂﬂﬂwﬁwwﬂmﬁw_mw.\wwﬁwmwmﬁ%@aﬁwa o

hree auxins tested, PIC ﬂﬂwﬂ_nma _.:mr.mn percentage of callus than NAA and 2,4-D in all growoﬂ_.mwrs.mﬁwm

osted: pIC recorded more callogenesis in no:&-n&.&: with BAP, than sole PIC and in combination with 1DZ
. are 4). Callogenesis also increased in combination of NAA+ BAP and NAA+TDZ than sole NAA. Similar

Ma was also recorded 4 .003_8_:.504 of M_Aanw}v and 2,4-D+TDZ than sole 2,4-D. Zoin,_m.nﬁ BAP

i Easnna more callogenesis in combination of either of the auxins than TDZ, in groundnut (Table 10, 11812).

- aiih-cultured in respective medium after 15 days and di . SN B
Ilus was syp= : : ys and sporadic regeneration (10-14%) from leaf callus
,M_m obscrved (T able 13 and Figure 5) which would be further confirmed. .

(9

Table 10. Callogenesis in PIC alone and in combination with BAP and TDZ

. ....mu.mmm.nlllullll Callogenesis (%)
ofPIC PIC Conc. of BAP in combination with PIC Conc. of TDZ in combination with P1C
(mg/L) (0.5mg/L) (1.0mg/L)  (1.5mg/L) (0.5mg/lL)  (1.0mgL)  (1.5mg/L)
o5 861 1000 100.0 100.0 100.0 950 - 95.0
1.0 g72  100.0 100.0 100.0 90.0 89.5 100.0
; 9.0 950 100.0 100.0 95.0 950 700
95.0 100.0 100.0 100.0 90.0 " 85.0 60.0
88.1 100.0 100.0 100.0 1000 ° 65.0 64.7
96.6 100.0 100.0 100.0 95.0 190.0 70.0
81.1 100.0 100.0 100.0 90.0 5.0 5719
721 100.0 100.0 100.0 90.0 5.0 75.0
73.4 100.0 100.0 100.0 100.0 85.0 65.0
91.2 95.0 100.0 100.0 95.0 75.0 70.0

able 11. Callogenesis in NAA and in combination of BAP and TDZ

: AA+TDZ NAA+TDZ NAA+TDZ
NAA+BAP NAA+BAP NAA+BAP N
poo nas (0.5mg/L) (1.0mg/L) (15mg/L) _ (0.5mg/L) (1.0mg/L) _ (1L5mg/L)

0.0 90.0 100.0 75.0 40.0 100.0 Mw -
12.5 94.7 1000 1000 70.0 100.0 ﬁ.m

16.7 100.0 100.0 100.0 80.0 76.5 .s.m

15.5 90.0 100.0 100.0 45.0 MMN @o._o

36.1 85.0 100.0 94.7 60.0 mu.u i

18.3 100.0 100.0 95.0 85.0 .S.m i

33.3 94 .4 100.0 *85.0 85.0 mm.o o

36.7 100.0 95.0 80.0 Mw d..o : e

25.0 100.0 0900 68.8 d..o o ot

2738 75.0 89.5 89.5

QA
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Figure 4. Effect of auxins and cytokinins on leaf callo
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,eneration from leaf callus
{
e

ICAR

Shoot regeneration (number/callus)

with 2,4-D

NA o
{plchm (03mgL) (1.0mg/L) (3.0mg/L) (0.3mg/L) (1.0mg/L) (3.0mg/L) (03mgL) (1.omglLy (3 oS
Y 4 - . H ]

Not sub Not sub Not sub 0 :
cultured cultured cultured
0 0
11 0
(30DAC)
0~ 0
0 0
14
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0 0
0 0
0 0
12 0
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Fig

0 0 0

0 0 0

0 10 0
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0 0 0
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0

0
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0

ure 5. Different stages of callogenesis and
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|
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Externally Funded Projects 0 0
OF MYCOTOXIN CONTAM
OMMODITIES NaTIgy

EMENT
AGRICULTURALC

NANT)

pPREVENTION AND
IALLYIMPORTANT

COMMERC
(VINOD KUMARAND RADHAKRISH
FUNDINGAGENCY: ICARAP CESS FUND
ng of genotypes for resistance to A. flavus
.od resistance agains o
re screened for dry sbc.(ritlllcnfisolatc ff)f Ac}ﬁ;gﬂ:’;‘}z L;‘:iir '(l:]-bﬁ._réfdry
and ICGV 99101 showed pmmise'agl:'igg 0
b,

d colonization.

Screeni

In vitro conditions
jvars we

A total of 25 genotypesfcult i e it
conditions by artificially inoculating the secds wi
[11). Four genotypes Viz. PBS 29080, PBS 2_904?,. PBS 29079A

vitro seed colonization recording < 10% seed infection and zero S¢C

Under sick plot conditions
advanced breeding lines of NRCG an
18, including Sus¢

A total of sixty five ¢
15 under laboratory conditior . ‘
artificially inocul

infection against 4. flavt
were evaluated in augmented block design under ! .
1g summer 2006. The soil was inocul
s of crop. Observations were recorgeg.
recorded
cordeq g

resistance against A. flavus infection durir
isolate of A. flavus, AF 111, at sowing, flowering and at 90 day _
incidence of aflaroot and pod samples were taken. They were analysed for seed infection by 4, flays
Is. The infection level varied between 0-4.5 percent. The samples were cage-_ﬁ._and
ized pods. The aflatoxin contamination ranged fmmggﬂzed
G CS nos.-15, 76, 272, 306, 312,334, 343'0%30

aflatoxin contamination leve
in four lots viz. bulk, large sized, medium, andsmalls
,BAU 13, 1CGS1,NRC
1 contamination during summer 2006 s‘}im-,,in-g

624.44 pg kg''. Thirteen genotypes Viz. .
352 and OG 52-1, TAG 26 showed promise against aflatoxi
tolerance to A. flavus infection and subsequent afla
nder sick plot field conditions againstA,: ﬂa.ﬁ:z; :
n addition to some new advanced breeding 1'ihes'-§}

During kharif 2006, experimental trial was conducted u
confirm the resistance of genotypes screened during summer, i
rice wi ate of A. flavus, AF 111 at sowing, flowering

NRCG. The soil was inoculated th th the most virulent isol
and at 90 days of crop. Observations were recorded on incidence of aflaroot and pod samples were taken. The
fection by A. flavus and levels. The population of 4. ﬂawm.’rai

were analysed for seed in aflatoxin contamination
¢ minimum and m g was 9.67 x 10°and

monitored in the sick plot. Th aximum population of A. flavus at sowin
18.00 x 10, respectively. At pod development stages the minimum and maximum population of 4. flavus were
20- 25.33 x 10’ and 32-34.00 x 10° cfu/g soil, respectively. The seed infection level varied between 1'011'45'
percent. The aflatoxin contamination ranged from 0.00 to 1546.09 pg kg Twenty genotypes viz. ALR 2595
BAU 13.1CGS 1,K 134, NRCG CS nos."- 36, 38,41,47,69,76,77,21 5,272,273, 312and 350, RHRG 12’TA(‘;
24 and TAG 26 showed tolerance to 4. jlaviis : fection and subsequent aflatoxin contamination consislénﬂ;*hﬁér'

the years (Table 1).

and cultivars, showing promising resistance (..

eptible (GG 20) and rcsisiamchecim.s-._
ated sick plot conditions for t(}]S(J_ll,
ated thrice with the mogtiﬁ?w
icnt

toxin contamination.

Studies on pre-harvest antagonists
derma Selective Medium

Isolation of bio-control agents
Isolation of the bio-control agent viz, Trichodernia Spp. Was carried out on Tricho
lad et al., 1981) from all the soil samples collected during survey. A total of 41 isolates of Trichoderma spp.
ained as single spore culture from these samples. These were lyophilised and store

(E
could be purified and maint
for long term preservation of genetic identity of the strains.

88
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Table 1. Promising genoty
pes suppor
(sercened during pporting low-lo;
uring 2005-2006 at NRCE;,I‘;::L“"[ ;‘I“Ntlxiu
gadh under

%
i ficld conditions)
i' gr.  Genotype Kharif Aﬂ"fuﬂn B, (ng/kg)
No. Lo e N
. ALR2 e 3"3“““ 2006
2. B9 000 9'23 64.36
5. UBAUNS, £ s 000 o‘gs 2
L NRCGOS36: .28l 6'32 oy
5. NRCGCS38 2.66 000 i
6. NRCGCS4l 3.97 o .
7. NRCGCS47 1.57 7 .
g NRCGCS69 092 ;;; i
9. NRCGCS76 0.95 0.00 0 ;
10. NRCGCST7 5.97 500 62(2}
11.  NRCGCS 215 39.07 0.00 167
12. NRCGCS 272 2546 0.00 0.00
13, NRCGCS273 :
14, NRCGCS312 ggg 3-00 i
. 00 0.00
15. NRCGCS 350 0.00 0.00 0.00
16. 1CGS1 . 9.75 0.00
17. K134 i 21.39 0.35 5.84
18. RHRG 12 12.23 29.70
19. TAG24 6.49 0.00 0.00
20. TAG26 £ 0.80 0.00 0.00
a1, 11 1.50 06  100.89
117.70 43374 1546.09

22. GG 70
#kgysceptible check

# Resistant check;
cacy against A. Flavus

lates of Trichoderma sp. Was studied under in-vitro conditions (bangle
istic p'otential to see the feasibility of inclusion in the pre-
diameter of 4. flavus was recorded after 48 hrs and 72
the pathogen, sporulation and pi gmentation
ial of different isolates of Trichoderma.

valuation of TrichodermaSPp-: for bio-control effi

ew S0

In-vitro e
Antagonistic activity of 41 0

method) against Asp
harvest integrated aflatoxin manag

hrs of inoculation. The other parameters yiz., time

of media after growth was considered for assessing antagonistic potent .

Four isolates viz., NRCG T12, NRCG T16, NRCG T3 nd NRCG T34 Were found to be highly antagonistic
rgrew the pathogen in 5 days.

showing >45% inhibition of growth and completely Ove
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Evaluation of lmn-to.\‘igcnicAapergillusﬂm’lls againsttoxigcmc A. flavus under Iabm-atm.},mndl_tl; -_““7
- 2 - ¥l One. |
Antagonistic activity of 206 nontoxigenic isolates of A.S‘pé?g:”ll:f ﬂqvm_f was evaluated und".--njg
condition adopting Bangle Method cf bioassay against the E")Stf‘?’“gc'l"f, isolate, NRCG (] 11?‘: ey,
diameter of toxigenic 4. flavis was recprdcd after 48 and 72 }r)s 0 (;pc;cu a ltin. Though the differe "F“lﬁnu
could inhibit the toxigenic A. flavus significantly wngh regard to the radia growth, no non-toxigenig i l}l'lsol“‘ﬁy
overgrow the toxigenic 4. flavis. This experiment will be repeated to confirm the results. olate cc,u};
olecular characterization ofisolates of. Aspergillus spp-

Morphological and m
cal characterization

ates of Aspergillus spp- (mostly 4. fl
ires on agar slants (Ta

lid medium (PDA me

avus and A. ochraceus) were isola Ll
ble 2). The morphological and gnt;g;}?;';lﬁed and g,
dium). The growth habit, colour of c(}lal‘actf:ri“i(_,s
all the isolates. The isolates varied in their sclerotial size Ony ang g,
and sporulation. After proper dentification of species they Were accessioned in the Repository (;fg{ OWth ra
Aspergillus at NRCG. The isolates could be categorized in the six groups based on their colony a Sglates of
characteristics (Table 3; Figure 1 to 4). Aflatoxigenicity of isolates of Aspergillus spp. (mostly A ﬂan Srowth
ammonia vapour method as well as by indirect competitive ELISA were carried out. Out of 417 VIIS) Using
aspergilli at NRCG Accession, 75 were found highly toxic, 136 moderately toxic and 206 non—togic a;?glate:s of
rmed by using indirect competitive ELISA 1dentifieq

by Ammonia Vapour method. The toxicity was further confi

ber of isolates of Aspergillus spp- Collected from variou

Morphologi
A total of 417 isol

being maintained as sing
of all the isolates were studied on SO

diameter after four days were recorded for

s districts of Gujarat -

Table 2. Num
Sr. District Accession number No. of isolates
No From To :

1 Junagadh NRCG 01 001 NRCG 01 229 229

2 Amreli NRCG 02 001 NRCG 02 043 43

3 Bhuj NRCG 03001  NRCG 03 037 597

4 Anand NRCG 04001  NRCG 04011 1

5 Bhavnagar NRCG 05 001 NRCG 05 036 36

6 S.K. Nagar NRCG 06 001 NRCG 06 021 21

7 Jamnagar NRCG 07 001 NRCG 07 004 - 04

8 Su.rendranagar NRCG 08 001 NRCG 08 022 22
190 }I){ajkot NRCG 09 001 NRCG 09 005 05

orbandar NRCG 10001 ~ NRCG 10 009 09i:1 [oav

Total
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el ristics of different groups 0 isolates of Aspergillus spp.
Colony characters Gr
-enct rowth char sotd -

” pefere? St e y (ihﬁlactcristlcs Species of
oo jsolat€ o owth habit  Sporulation  Aspergillus
Parrot green ight Surface mycelit ;

A greenish scanty, . fa;tm Frotise A. flavus
‘ yellow growing
2CG 03 004 White fluffy ~Light lemon Fast growth with ~ Modcrate A. flavus
g N with yellow yellow cottony white sporulation
sporulation fluffy mycelium
NRCGO! g7 Wil Dark Fast growing Dark A. nidulans
turning to brownish forming dark grecnish
greenin : yellow greenish rings of sporulation
circular rings surface mycelium
NRCG 01015 Dark creamy ~ Creamy Moderate growth ~ Profuse A. ochraceus
' whitewith  yellow with acrial sporulation
yellowish mycelium and on aerial erect
brown conidiophores conidiophores
sporulation
NRCG 03 003  Ochraceus Lemon Moderate Sporulation A. terreus
: center with yellow mycelium moderatein
white margin center
. NRCGO02 012 Fluorescent Light lemon Slow growing Moderate Aspergillus Sp-
3 yellow green ycllow colony with sporulation
fluorescent yellow
sporulation
G NRCG 02026  Dark Olive  Light gurface mycelium Profuse A. flavus
green greenish scanty fast
yellow growing
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Figure 1. Colony characters of isolates of Aspergillus flavus (Group A, B and G) in culture o

92
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ire 2. Colony characters of isolates of Aspergillus nidulans in culture
Figure &

Figure 3. Colony characters of isolates of Aspergillus ochraceus in culture

us in culture

Figure 4. Colony characters of isolates of Aspergillus terre
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rization of. Aspergfﬂus spp-
n of protocol for AFLP
cted from different districts of Gujaray w._: v
fied and estimated. Standardization of protocol for iSol::?
ion o

L DNA was tested for their suitability for PCR by |
NA was analysed for DNA polymorphigy, Wity

Molecular characte
Isolation of fungal DNA and standardizatio I
The isolates of Aspergillus spp- at NRCG accession, colle

cultured and genomic DNA was isolated, purl
s was done. Tl

aenomic DNA of Aspergillus flay don ;
:andom primers and was foundto beamplifying. The genomiC D

icrobial AFLP (Invitrogen) the protoc_:ol forAFLP'of Aspergillus i
r micro mended for fungt, ten were tried and six Ofﬁiﬁwwas
- Were

he ten primers recom ung,
A of A. flavus. Some of these amplification products revealed polymmphism

Molcculzlrchnrncturization

Using the commercial Kit fo
standardized and optimized. Of t
found to amplify the genomic DN
between the different isolates of 4. Sflavus. :

To further test the protocol, sixteen isolates of similar mqrphOIOgY_(ASjPe?g{ lus flavus _Gl‘Ollp A)but differy,
in toxin production capability were amplified using four primers e_arller identified. Of this one primer dete e(gj
polymorphism among the isolates studied. The gelwas analyzed using the software GelcomparII. e

110987654321

M C 161514 13 121

..l-w,‘,,_,. \ Rt
200bp ke i
150 bp ™ -
100 bp sl o -

50 bp '

i .

Figure5. The AFLP profile of Aspergillus flavus (Group A) isolates with
E-AC/M-G primer _
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SRC :

/’D‘;ls of isolat . e M
eta ates, the AFLP profjje of whi

i C Which g e

pLane No. Accession no, T shown in F; Qe ICAR

: NRCG 01016 H‘?xige“icity District

| NRCG 01009 igh State -

%3
3 NRCG 01036 xoderate it::i:j: Guj‘arat
: HEOSR0D H?nh Junagadh 2"%"““
5 NRCG 02011 oy Amrel | g
6 NRCG 02004 i Amrel; Jarat
7 NRCG 03 Nf)n e _ Guj.arat
i High Gujarat
: s e Moderate e Gujarat
’ HRCE 03024 Non B Gujarat
10 NRCG 04905 High Bhuj Gl
1 NRCG 05005 High Anand  Gujarat
12 NRCG 05020 AT Bhavnagar  Gujarat
13 NRCG 05016 Non E:a\magar Gujarat
14 NRCG 06011 High S i:V]I:Iagar Guj:arat
15 NRCG 06909 S T Gujarat
16 NRCG 06002 o S-K. Nzgar Gu_].arat
C E. coli 2 K. Nagar  Gujarat
Y 50 bp DNA Ladder - : 2

Though, this could not reveal any meaningful groupi - ; v

_ ugh, - ny ping between the isolates studied, with the

diverse IS_OIMCS ﬂﬂ_d Inore AITets, 1tis f:xpected to reveal increased diversity between ll’le isolatesu:?r:;dr;(z;z
have. This lstudy is in progress -and it is expected to produce patterns and grouping so as to determine the
phylogenetic relationships of the isolates and to identify probable duplicates. Far o

pre-harvest management of aflatoxin contamination
Evaluation of man agement practices for prevention of pre-harvest aflatoxin contamination

During summer 2006, a field experiment was undertaken to evaluate an integrated management practice for
prevention of pre-harvest aflatoxin contamination. The improved integrated management package consisted of

following:
1 Seed treatment with Carbendazim @2g/kg
te 170 formulated in castor cake as carrier (50

b.  Soil application of Trichoderma harzianum isola : |
castor cake +2.5 kg Trichoderma multiplied in sorghum medium/ hectare)

ed dosages of fertilizers (1 2.5:25:0)
0 kg/haat first flowering/pegging

0 kg

& Applicutionofrecommend
d. Application of gypsum @50

c¢. Soilapplication of castor cake @ 500 kg/ha {',
trients Zn, Fe (Znas 7nSO, @20kg/ha and FeasFeS0,2s 0.5 %o

f. Application of micronu
f 14 Spray at 35-40DAS, 2" at 50-55 DAS)

- foliar spray, two sprays-
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ses ( Monocrotophos & Carbend

g. Controlof pests and disca
h Supplcmcm:uyirriguliun(Iuriugdryspcll

i. Harvestatright maturity 2
ost virulent strain at NRCG, AF-111 (inoculym ofd:
00 kg/ha) at sowing, ﬂowcring and gy 9'){}’?""

The field was inoculated thrice by the m .
multiplied on pearl millet grain medium and applied @ 1 iy
of crop. The population of A. flavus inoculum was monitored at flowering and pod developmeng st
s were analysed for seed infection by 4. flavus ang 4.8
anagement package reduced the Comﬂmiiﬁm
10n

The samples from these experiment
contamination levels. The improved integrated m

significantly over farmers' practice.

During kharif 2006, this experiment was repeated. From the results it was evident that fh
integrated aflatoxin management package significantly reduced aflatoxin contamination. ;
Aspergillus flavus soil counts under Integrated Management vis-a-vis Framer's Practice

Aspergillus flavus inoculum was applied at 40 DAS and 60 DAS for the treatments viz,, integratcd

nts were recorded before sowing, 39 DAS, 59 DAg and

method and farmers' method. A. flavus soil cou ’ . .
fore adding the inoculum in the experimental fie]q - e

atharvest. A. flavus population was recorded be . .
60 DAS, however, it was not maintained til] harvegt
o integrated method at different stages ¢

data revealed that there was gradual increase up to

A. flavus soil count was higher in farmers' methods compared t

crop growth period. There were no significant differences between genotypes for A. flavus soil count.
Data also revealed that the soil population of A. flavus was comparatively low in summer fhy,
actices was higher than the population in the integrateq

lication of the biocontrol agent Trichoderma spp. and the

kharif season. Soil population in farmer's pr
management practices. This may be due to app
application of gypsum.

Effect of long-term crop rotation on aflatoxin contamination
A long-term experiment on groundnut-garlic and groundnut-onion rotation to see the effect on
initiated in kharif 2005. The soil population
er sowing and two weeks before harvest

population of 4. flavus and aflatoxin contamination was
count of A. flavus was estimated in the samples taken just aft
n a split plot design with two cultivars, one

(pod development stage). The experiment was laid out 1
ain plot and four rotations in subplots viz, 1.

susceptible (GG 2) and another resistant (J 1 1) cultivar inm

Groundnut-garlic-groundnut, 2. Groundnut-onion- groundnut, 3. Groundnut-groundnut, and 4.

Groundnut-fallow-groundnut. The aflatoxin content was estimated by indirect competitive ELISA.
trials under the project were done. The soil pOpulation: of

Harvesting of kharif 2006 experimental
ples, which varied between 0.0-3.4 x107 cfu g soil. The

Aspergillus flavus was estimated in the sam
aflatoxin content was estimated by indirect competitive ELISA.

Effect of application of gypsum and micronutrients on aflatoxin contamination under field
condition - _

A field experiment was conducted in kharif2005 and 2006 in RBD with three replications and eight
treatments to see the effect of soil application of gypsum and micronutrients viz., zinc and iron on level
of aflatoxin contamination in groundnut (var. GG 2). The treatments were: : -

96
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Soil application of gypsum @ 500 kg/ha at pegging

T,
L nof Feas FeSO, (0.5%), two sprays at 35-40 DAS and 50 DAS

3
- nasZnSO,@20kg/ ha

i
T
T
Ty
T,
T Control

ples from 0-5 cm and 10-15 cm depths from three places were taken for nutrient status analvsis

e the exchangeable Ca, S, Zn, and Fe in pod zone and root zone. The aflatoxin content

ELISA. The results showed that application of gypsum reduced the
lication enhanced the contamination level. The

in combination with gypsum

Foliar applicatio

Soil application ofZ

T+ T
T,+T
T,+ T
T+T+ T

The soil sam

fore sowing tO estima: oo
b estimated by indirect competitive
atoxin contamination level signiﬁcantly; however, the Zn app

iar application of iron (as FeSO,) though enhanced the contamination but
juced the contamination level significantly. :

educing post harvest aflatoxin contamination
o see the effect of bruchid (Caryedon serratus) infestation und
logist at the Centre. Different storage structures such as

polythene lined gunny bags, cotton (cloth)
t by the farmers.

in contamination

idiesonr

A post-harvest experime
atoxin contamination in €0
nboo basket, bamboo basket with
35, and ordinary gunny bags are com
mples were taken from freshly harvested pre
¢l from the produce stored in the above mentione

nt was conducted t
llaboration with Entomo

cow dung layer, fertilizer bags,
monly used for the short term storage of groundnu

d produce and after 3 months of storage the aflatox
d storage structure was estimated.
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ALL INDIA COORDINATED RESEARCH PROJECT O NUT
Rabi-summer 2006-07
1. CROP IMPROVEMENT
lization of germplasm uft :
advanced breeding lines under three differe
~icnt

1.1 Maintenance, evaluation and uti )
' oundnut germplasn :
sions ansril n62:'},-(gz;m'-sum'mcr 2006-07 at 4 centers namely Chinthaman;, Dirrs
g sions acquired from ICRISAT by the Anand Centreb 11’

[SAT were also screened at Aliyarnagar £y, ru Sr:

Thirty-one wild acces
88, 1114, 12625, 11426, and 14705 were foung

habit groups were maintained d
Vridhachalam and Anand. This included 48 new acces
addition, 100 mini-core germplasm accessions supplied by fci{{]
and late leafspot disease of which six accessions ICG 10036, 1

to be resistant to both rust and leaf'spot.
esistance to various biotic and abiotic stresse

1.2 Hybridization and selection
To develop high yielding groundnut cultivars pos_se-ssin-g I (
limiting groundnut yield in rabi-summer season, hybridization programme was undertakexi) during the periog
underreportat 11 AICRP-G centers : - :

. : : i lasm accessions, culti

One hundred and ninety seven new crosses involving different germp _ NS, Cullivars anq
y g rabi-summer season 2006-07. Of the parents involved in thege
m, followed by advanced breeding lines (33%) ang

advanced breeding lines were effected durin
crosses, substantial (24%) numbers of crosses werc germplas
the rest were released varieties (57%). _
From the crosses effected carlier the total selections made was 2515 single plants and 95.0 line/progany
bulks. A large (97%) number of single plant selections made during the last season were in early (F,-F)
generations and a very few (3%) in advanced generations (>F,). While, the reverse was true 1n case of progeny
9%) of the selections made and the early

bulks, where the advanced generation selections constituted the bulk (7
generation selections were low (21%).

At Vridhachalam centre, 10 interspecific crosses were made invplving two diplf)id ‘A genome species of the
genus Arachis; A.villosa, A. correntina; one diploid 'B' genome Species, A.ba{izoco:; ﬁve-amphldlploids and one
auto tetraploid species were used in the hybridization programme. The setting (%) varied among species and
amphidiploids. Therange of values observed for setting % in these crosses varied from 4.1 to 17.3%.

cific crosses made earlier at this centre, at F2 generation, 151 selections could be made out of
7 selections could also be made from thirteen

In the interspe
six interspecific amphidiploid derived crosses while 23

interspecific crosses at F,; in F, generation 109 selections were made.

1.2.1 Selection from NRCG breeding materials
During 2006, segregating and advanced generation breeding materials of 55 crosses effected at NRCG were

supplied to 13 centres. These crosses were made with the objective of incorporation of earliness, water use
efficiency, drought tolerance, Iron chloyosis tolerance, fresh seed dormancy, collar rot and A.flavus tolerance and
resistance to foliar fungal diseases into broad based cultivars/genetic back grounds. From these breeding

materials, 334 single plants/line bulks have been selected at 5 centres.

1.2.2 Selection from ICRISAT breeding materials
From the segregating and advanced generation breeding materials supplied by ICRISAT to various cent
4 single plants/lin¢

during 2006, for f{arliness, foliar discase resistance, drought tolerance, and large seeds, 11
bulks were made in the last season at 5 centres. Of these selections 2 entries, ALG 234 and ALG 06 320 arc .

ntres

currently under AICRP-G trials.
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yaluation

Vi :
f . eystem of evaluation namely Initi :
ap-t1CT 5Y y “‘tleanelalT i
A thred Varietal Trial (AVT) was ado Ml AVT) Stage |, Initi
: c adopted as follows: agel, Initial Varietal Tri
: nal (IVT) Sta
: ge

/ A ]\".HWCL‘I

on new entries of Spanish bunch were evaluated i
.?'Il\ii'td.\" The same sct of entries / trials will be repeatcdd ér:lrziirl]l b test
f rc_;p;:_“m {their performance over two years and across the Iocationsg ensuing
naet: ; !
ll . Ini[in]\’m'ielal Trial (IVT-1&IVT-II, Pooled)
gixteen entries were tested for twe years in all the four zones Thrc .
h - awo entries, K 1319,VG 0107 in zone IIb and f - 1hrce entries, K 1319, R 2001-2 R2001-3 i
our entries, R 2001-3, UG 3. JA ( ol
) UG 3, JALW 30 and R 2001

el a; S
‘Z‘Si promO‘Cd to AVT inzone IV were promoted to AVT.

1.3 3Advanced Varietal Trial

One entry, TQGS 1§6 for Zone 11 b which recorded 2253 kg/ha of :
39%and 23% higher in terms o_f pod_ and kernel yield over TA(g}n;A (Np(',?)da?::leIS?; Sarl:;gi/ ;:‘;fkemd Sl
) has been proposed for identiilcation. ! sEapectbcly overk

if)%attions across the four zones
avl-summer season, 2007-08 to

is 1
§808 (ZC
similarly one entry in Zone IV namely Dh 4-3 which across the three stages of testi
o ; iy test
od and 1906 kg/ha of kernel yield and exhibited 51% and 57% higher po% and l:esr;g% ;?Zﬁ{i:g;i—i:gxtﬂavﬁ

FC.GS 44, the zonal check variety and 19% and 25% respectively over TAG 24 (NC)
2.CROPPRODUCTION

2.1 Survey of agronomic practices

The survey reve_a]ed ﬂ.h?}t the majori?y of the_ farmers grew old and local cultivars. Application of herbicides,
icronutrient and bio-fertilizer are not in practice, though use of gypsum is increasing. Use of lower seed rate

ones reduced plant density in many of the centres. Intercropping of groundnut with
unagadh was also observed.

m
than the recommended
sugarcanc at Vriddhachalam and c_ultivation of groundnut after sugar cane at J

7.2 Water and nutrient managementin polythene-mulch
d, haulmyield and kernel yield increased significantly under poly mulch on paired row

At Digraj, the pod yiel
E and RDF+Rhizobium+PSB followed by mulch on flatbed, irrigation at 0.8 TW/CPE

with irrigation at 0.6 IW/CP

& RDF, respectively.

2.3 Effect of bio-fertilizers on productivity of groundnut
At Chiplima, the pod and kernel yield (kg/ha) was highest and significant with the application of IGR

6+Recommended doses of Pand K followed by Recommended doses of Pand K over control. .

return and B:C ratio was recorded with the application of Rhizobium-4+

At Jagtial, the maximum net i

. 3 v m IGR 6
R haulm vield (kg/ha) also increased due to the treatment with
ecommended doses of P and K. Pod and yield (kg o ddoses of Pand K overc ontrol and RDF alone.

followed by NRCG 9, along with the application of Recom
B:Cratio was also high with IGR 6 treatment followed by NRCGY.

_:2.4 Micronutrient studies in groundr_lut

- AtJalgaon, soil application of FeSO,
:retums (Rs. 32001/ha) with highest B:C ratio. . s 1‘cat.ion of Zn
AtJhargram the pod and haulm yield and shelling %o were hlgh.ef"tw'th soilappX

dressing of zinc. St

@20 kg/ha gﬁ’ve higheét dry pod yield' (2092 Kg /ha) and highest net

@20kg/haandseed
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‘th application of ZnSO, (30 kg soil applicatio :
Wi 2 kg/ha, at Vriddhachalam. n) and

ICAR
o were also highest ‘
cd by 7nS0, 20 kgt Boron

The net return and B/C mliﬁ
Boron 2 kg/ha (seed dressing) follow

3. CROP PROTECTION
d in severe form in Pollachi taluk at Aliyamagar
leaf spots and rust were not obs.é:’nd
ed

Jalgaon, S :
d, Junagadh, Kadiri and Raichur.

h and Raichur and was negligi
$<10.0%. Clatlen

3.1 Discase situation
occurre

eaf spot
: he crop. At

e The rust and latc I .
Vriddhachalam towards maturity of t
ble to low at Dharwa

during the season and was negligi

s low o moderate at Dharwad, Jur_1z1gl:1d
t and stemrot incidence wa

t Kadiri, percent incidence of PBND o

hur, PBND incidence reached as high
in farmers' fields. ghas 1.

a
Vriddhachalam, rootro

low at Dharwad and Junagadh. A
£PSND was 1.0 to 5.5 %. At Raic

RARS Farmandup t0 18%
s stagesand at different locations at farmers' fio|gg

Stem rot incidence W
Jalgaon and Kadiri. At

Incidence of PBND was
from 1.5- 14.7 and that o
29% one week before harvestat

The severity of powdery mildew was 2-

60 % at variou
h of late January and February.

of Jalgaon which were sown in the mont
Disease Entries (germplasm) Location
Germplasm entries
NRCG-CS-036, CS-107, CS-185 and TGBL-5  Raichur
(<5% disease); NRCG-6696, NRCG-9238,
PBND NRCG-13117, NRCG-13129, NRCG-13078,
CS-020, CS-081, CS-019, CS-127, CS-197,
CS-205 and CS-222 (<10% disease).
AIS-2006-3 and Dh-86 Dharwad
LLS and rust INS-I1-2006-5, INS-1-2006-10, INS-1-2006-13,  Aliyamnagar
AIS-2006-1 and AIS 2006-11 (<5 grade)
Stem rot AIS-2006-5 (<5%) Dharwad
VT AVT stage I and AVT Stage Il entries
PBND LSVT-5 and LSVT-6; IVT-II-2006-7, Dharwad
IVT-11-2006-13, IVT-11-2006-14, IVT-II-
2006-16 (<5.0%)
.INS—]-ZOOG-I 1, LSVT-1-2005-3 (zero Kadiri
incidence)
IVT-1-2006-3, IVT-1-2006-5, IVT-1-2006-12 i
and AIS-2006-5 (<5.0 %) Rajcht
PSND
Ilgg-}-2006 -5,6, 11, 15 and A1S-2006-3; Kadiri
-1-2006 -1, 7 and LSVT-1-2005-3 and K

1340
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<7 s & Rust INS-1:2006-1, INS-1-2006. i

INS-1 -20”6-5’ INS. [ '2006..)‘ INS. | '2006-3

INS-1-2006-12 and [NQ 9, INS-1-2006.q7  Yriddhachg)
> .S-l- }""v alam
2006-2, TVK-1-2006-3, lvfmf’"?; IVK-1.

IVK-1-2006-12 and v

: K-1-2006-14; A

) - N ; ‘

5:;2;2.?.2;.\1[5-12{3{‘1&4, AIS-200611 1;1111!\;\]?%-
3 LSVT-1-2006-6 and gypey.

2006-7; DRVT-1-2 s
and DRVT- | -2(){)6350("3’ DRVT-1-2006.4

- LSVT-6, LSVT-8, LSVT. | '
(Mutant TI); [VT1-2006.6. o 1
IVT-11-2006-9, IVT-11-2006.10, 17 1;06-7"
2006-11, IVT-11-2006-13, 1VT-11-2006.
IVT-I1-2006-18, 1VT-11-2006. 19 i
[VT-11-2006-20 (< 5.0%) i

INS-11-2005-13 and 14 and
NRCG-(R)-11-
2005-03 & 07 (<15% inci oty G-(R)-1I Jalgaon

Dharwad

-

3.3 Discasc Management

» Soil drenching with 7. viride @ 2.5 kg/ha at 30 DAS
; H R was found Signi iori i
rot of groundnut at Junagadh «nd Raichur centres, while at Vrlb:l%!;lai;j:llgi SUI:EZZ:);? :;;llt}'ol:}ng Stfe 7
: ication of 7.

viride @ 2.5 kg/ha along with 500 kg of castor cake inci
it wnh eipds i t;, )c.z recorded less incidence of stem rot (8.9%), followed

. {\t Raichur, seed treatment v:zith Mancozeb @ 4 g/kg seed recorded least root rot incidence (2.3
followed by szccd trca_tmcnt with P, fluorescens @10 g/kg + soil application of P, fluoresc 082( S'kAi %
(2.75 %) while at Vriddhachalam, the least incidence (4.5%) was recorded in the seede?rse%m. t g/h;
Pseudomonas ﬂuorgscens + soil application of P, fluorescens followed by seed treatment of Triche:d s
viride (4.8%) as against 17.8% in control. At Kadiri, seed treatment with Trichoderma sp @4 g/k ﬁ;’:ﬁ
application of Trichodermasp @2.5 kg/ haat 30 DAS was promising in reducing dry root rot discagsc.

o Two sprays of calaxin @ 0.1% and contaf @ 0.1% were found most effective in controlling powdery
mildew (Odium arachidis) on groundnut recording 100% disease control at Jalgaon.

3.4 Inscct pests

3.4.1 Insect pest situation

» At Dha'rwad, in Shiggoém taluka of Haveri district, Spilarctia obliq
out break (50-60 % damage) was noticed in grm_l_ndnul.

» At Jalgaon, the incidence of thrips was in the range of 2-40 .
varied from 11.0-24.1% during vegetative phase, 9.6-23.4%
during maturity phase.

(20-80), aphids (1-20) and leaf miner (I-
-45) was highat pod formation stage.'At
) and per cent defoliation

district during pod

ua (Spilosoma obliqua Walker)

% in different farmers' fields.

» At Vriddhachalam, leaf miner incidence
during pod formation stage and 8.4-20.6%
darage due to thrips (5-40), jassids

tage and Spodoptera defoliation (5
: ndal very severe incidence (2-4 larvae/plant
[lar was observed at Vempet, Korutla, Karimnagar

> At Jagtial, the per cent leaf
30) was high at vegetative s
Kottagattu, Shankarapatnam mar
(35-40) due to Bihar hairy caterp!
formation stage. e

At Raichur, the highest number of leaf mi
hinchodi village of Deodurga taluka under late SOWR

I ner Iéfvﬁc p.cr plémt (1 7.8) was noticed during veg;tati’vc phase at

ondition.
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3 . _pests \\
3.4.2 Host-resistance agal“W Centre .-

Genotypi’//— Jagtial T~ '

Insect pest

Thrips, Jassids INS 2006-05
d Spodopter
;:'?umpo L Jagtial
Thrips and Jassids ~ AIS 2006-09 " Jagtial
Leaf miner INS 2006-02 and AIS 2006- Jagtial
Spodoptera litura  AlS 2006-05 RCG-(R)-2005-6 sitid Jagtial
Thrips ISK1-2006-10 & 14, INS-11-2005-9, N
ICGV-91192 .
INS-1-2006-8, Junagadh
Thrips AIS-1-2006-3, 9 and 12, 1(1;1;39[ -2006-7, 8, 10,
e e v l?]aI;NS [-2006-4 and 8, and INS-1-2005-16 = Junagadh
Jassids AIS-1-2006-2, 3 and 11, e INS.1-2005-6, frsgadh o
' Helicoverpa AIS -1-2006-1, INS-1-2006-13, 15 an
armigera 14 and 16 Jagtta
Thrips, Jassids INS 2006-05
and Spodoptera
i Jagtial
Thrips and Jassids ~ AIS 2006-09 ' ' i
Leaf miner INS 2006-02 and AIS 2006-01 _; gt. |
a
Spodoptera litura ~ AlS 2006-05 gHa
Thrips ISK-1-2006-10 & 14, INS-1I-2005-9, NRCG-(R)-2005-6 and Jalgaon
ICGV-91192
Thrips AIS-1-2006-3, 9 and 12, INS-1-2006-7, 8, 10, INS-1-2006-8, Junagadh
INS-1-2005-2, 4, 7, 18 and 19
Jassids AIS-1-2006-2, 3 and 11, INS-1-2006-4 and 8, and IN S-1-2005-16  Junagadh
Helicoverpa AIS -1-2006-1, INS-I-2006-13, 15 and 17 and INS-1-2005-6, Junagadh
armigera 14 and 16
Thrips INS-I-2006-5 and 7, INS-I-2005-2 and AIS-2006-1 and 12 Kadiri
Leaf miner ICG-5240 Raichur
Leaf miner INS-I-2006-5,16, AIS 2006-1-4 and 9, ISK-1-2006- 4 6 and Vriddhachalam

IVK-1-2006-6
Spodoptera litura  AIS-2006-4 and 9 , : - Vriddhachalam
3.4.3 Monitoring of Spodoptera and leaf miner male moths using pheromone traps
At Jagtial, the highest number of Spodoptera moths catch was recorded on 47" standard week 422 moths/ 2
traps followed by 42" Std week (170 moths) and 46th Std week (121 moths). -
At Jalgaon, the highest number of Spodoptera moths catch was recorded during 18" met. weck (945

moths/trap).
At Vriddhachalam, two peak activities of . Jitura was noticed during 30.01.07 to 09.02. 07 (5'19

adults/trap) and 15.03.07 to 23.03.07 (S-78 adults/trap).
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/ Spodoptera and leaf mi A
: Monitoring of Spodoptera and leaf miner malem“thS“Si“g Pheromg >
. ‘ i ne

3ok ,tial, the highest number of 5 Sl

‘ podopterq moths catch
AtJag oS tecorded op 47+
. ollowed by 42" Stdweek (170 moths) and 46th Std week (121 moths), o Sandarg Week42) Moths /o

(raps g
: the highest number of Spodopterq
At Jalgaon, moths catch Was recq ;
101}:‘?"”‘”’)’ risd during |g»
mott:

iddhachalam, two peak activities of S. litura wa s :
1 [/\5[(\}? 071023.03.07 (9-78 adults/trap), >foticedduring 30,01 g7,
and 12-

344 Integrated management of defoliators

At Vriddhachalam, IPM module showeg significantly | inci -
miner (1 9.7-23%) as compared to control with 18, -28 49/y e lnc1denc1? Of . g

3.4.5 Biological control of 8. litura with Nomurageq rileyi

At Vriddhachalam, spraying of N ileyi @2 gflitand N
2. Theincidence of S. litura also was redyced 10 14.2% a,

3.4.6 Isolation and identification of Plant parasitic ne

SKE 5% recorded a yield of 2
129 :
S Compared to contrg] (31.9%). Okg/hawitha CRR of

matodes in groundnut
AtKadiri, out of 120 soil and root samples collecte

that Xiphinema spp., Rotylenchulys reniformis and
Mandal and Ponnuru mandal of Guntur, Whereas, in

Maharashtra, Orissa, Karnataka, Rajasthan, Tami

Five FLDs on Polythene Mulch Technology (PMG) at Akola centre increased the pod yield by 52.6 % over
farmers practice. FLDs on integrated weed management (IWM) at Vriddachalam increased the pod yield by 12.2
“oover farmers practice.

Five FLDs on integrated pest management conducted at Jagtial showed that there was an increase in podyield
oy 15.7% over farmer's practice of pest management.

Kharif2006
[. CROP IMPROVEMENT

l.1 Maintenance, evaluation and utilization of germplasm

Forty-one wild accessions and 4790 groundnut germplasm/advanced brcc;ec_l;?agt li;d:lsh :rnac;irt ;oulgfrnnfi;i::
1abit groups were maintained during kharif 2006 at nine centers located in t l:1_1 b e )
Andhra Pradesh Rajasthan and Tamil Nadu. The germplasm maintained in thes

iccessions acquired from NRCG, ICRISAT and BARC
= 103
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1.2 Hybridization and selection : o ] 2 o
: ut cultivars possessing resistance to various blOth' and abiotjc .
ne was undertaken during the pcﬁodfuesses

To develop high yielding groundn : Jization programt
limiting groundnut yield in kharif season, hybridization P d fifty new crosses involving l:liff11 it
El‘em

; hundred an
report at 13 AICRP-G centers. Altogether, one Swerccffcctcddm.ingkhgry"scasonofz_ooﬁ

: SR ! ion
cultivars/advanced breeding lines, germplasm accesslio e i : |
828 crosses were adva respective pey i

ier progenies of agyanues (

Fgme i wposses e elections were made for high yield, oil content, earlinesg ¢
PBND, stem rot, collar rot), inScc{ Tesh

€

' f11,185s
om which, a total number o (rst ELS, LLS, :
ations and advanced to theirrespectiy, i 3
13]

ught, discascs different gener
t difreren i
utesa ber (7592) of single plants and 28,

generation fr
sed of large num

seced dormancy, resistance to dro _
(Spodoptera, leaf miner, thrips) and other attrlb. :
generations at 16 AICRP-G centres. The selections comprl

line/progeny bulks.
Eleven inter specific back cross derivatives were CVah’atc.d t . i i
yield performfnce at Vridhachalam centre. [n various varietal station (.Aldvance ma-ls). ma?ls, three Cntries, v
and VG 9816 (AVT II) werc found promising. In prelitinary yield trals (i,
[)and VG 0430 (IVT IT) were found promising OVer thej,

0433 and VG 0436 (AVT I),
Varietal Trial & IT), three VG 0507 and VG 0512 (IVT

best check, VRI 2. ;

From the segregating materials of 49 crosses supplied to 13 AICRP-G Cfin(}fgsslfégélsocam“ and objectiy
specific selections were made. Similarly, 793 selections from 62 crosses supplied by AT were alsp made g
various AICRP-G centres. -

o assess their disease reaction (Foliar funga)) ang

1.3 Varietal evaluation
VT-Stage I), Initial Varietal Trial (IVT Stage 1)

A three-tier system of evaluation namely Initial Varietal Trial (I
and Advanced Varietal Trial (AVT) was adopted as follows:

1.3.11VT Stagel
Twenty six new entries of Spanish, twenty three entries of Virginia and ten large seeded entries were evaluatedin
nes, respectively. The same sct of entries / trials will be repeated

all the test locations across the five and four zo _
during ensuing Kharif season, 2006 to understand their performance over years and across the locations.

1.3.2 Initial Varietal Trial (IVT1& 11, Pooled)
fteen entries were tested for two years inall the five and four zones respectively among Spanish

ble national and zonal checks, respectively. The following entries were promotedin

Twenty fourand fi
and Virginia entries with suita
their respective zone based on their superior yield performances over the best check variety concerned
Entry Zone in which promoted State
A. Spanish
CSMG 2014, UG Zone IV Orissa, West Bengal, Manipur, Jhakhand -
33,763, :
R 2001-2 LR
VG 9816 Zone V Tamil Nadu, Andhra Pradesh, Karnataka,
' Southern Maharashtra .
B. Virginia _
.CSMG 2014,UG ~ ZoneIV Orissa, West Bengal, Manipur, Jhakhand
33 and J 63 L
C. Large-seeded types |
K 1341 All India : i
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d-.-;mcctl Varietal Trial . kgl

3A
13 . Three entries, JL.501,R2001-2 and R 2001

o anish’ :

gpi n’:,-'lltia”"" The entry JL 501. was found to be sup

five ‘j”:d itis pmposcd foridentificationin zone I,
Ar5

. Three entries were tested under this trial at two I
i zones and
I\({;i’{;mﬁz;x and AK 267 (Zone V), were found to be superior ov o Do

entries, PBS 24030 (zo
, n
Jandkernel yicldand henceare proposed for identification, o

il :
their respective best check varieties in respect

of P
‘ Identified for  State ;
fntry Yield (kg/ha) * Salie
nt fi
.IS}U(””-S;, eature
1501 Zone II Gujarat, 16
southern 11 g; g;)) (ool sceded; Eadly
Rajasthan L2
Virginid
ppS 24030 Zonel Rajasthan,
UtgarPradcsh pesid 2 2tgn secd (6D 100
i , 1999(K) kemel); high oil
y (50%) and
: shelling (68%)
[CGV 00348  ZoneV Tamil Nadu, 2013 (P) Resistant to rust
Andhra Pradesh, 1310(K) . - TLSand toléuat
Kamataka, to stem rot
Southern Maharashtra
AK 267 Zone V Tamil Nadu, 1754 (P) Resistant to rust,
Andhra Pradesh, 1163(K) . LLS and tolerant
Karnataka, to stem rot

Southern Maharashtra

1.3.4 Large-seeded varietal trial

Under Large-seeded Varietal Trial (LSVT-I) currently nine entries are under evaluation'vihile in LSVT-1&II,
oncentry, K 1341 was promoted to AVT as it was found superior than the best check for pod as well as kernel yield
inall the three years of testing with high: shelling (69%) and low oil (46%). :

1.3.5 Initial drought resistant varietal trial

Eighteen entries which were bred and evaluated at various AICRP-G centres were assembled and evaluated
along with suitable Zonal/local but popular drought tolerant groundnut varieties at eight target environments
under early (Vridhachalam, Anantapur, Tirupati) , mid (Chinthamani, Raichur and Jalgaon) and end JAU,
Junagadh, Durgapura) of season drought situations.

Based on two years performance eight entries were promoted to Advancpd Drpught Resi;.tance Varietal :Tl’lal
(ADRVT) under the three defined meisture stress environments. These trials will be continued under rainfed

conditions for three more years to assess the merit of the entries.

1.4 Breeder seed production

During the period under report, an indcr'lt-of 3855 qofgro el
received from DAC. Based on the availability of nucleus seed & breeder seed stage 1, p'tigate o ofls

allotted to 16 participating centres. During kharif 2005, 1861.15 q could be pr:;lducetq;:’iroa:tgzi pieiin derells
compensatory programme was undertaken during rabi-summer 2005-06 and the anticipated p

5648.35 qleaving a surplus production 0f 1793.4 .

undnut breeder seed for 46 groundnut varieties was
' roduction target was

105
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2. CROP PRODUCTION
2.1 Survey of agronomic practices in the farmer's ficld . %
The survey indicated that the majority of the farmers grevy age_o!d aml_ localti:l;tl:arz.b'}zx,:e .t..Gﬁjéra
farmers adopted low seed rate than recommended. Application of herbicide, micron HANEDIo feml_lze:rwer'{e'
notvery common. Use ofgypsum ison the increase. - Tne

2.2 Effect of plant density and fertilizer along with in-situ moisture conservation on prOdFCtiviiy of
groundnut i

| Ly icld by 11.6-20.4 © e
Adoption of in-situ moisture conservation rncrqasqd pod Y“’I?h:z ilsl : sossibﬁ’it;‘v;; :2:1: Bl
Aliyarnagar, Durgapura and Jhargram. The results mf:hcatcd that i tectiniaun i atonten UCing plan,
population and fertilizer dose (up to 25%) when in-situ moisture conservatl ;

2.3 Effect of supplementary irrigation on productivity of Pigeon pea/castor intercrop with groundny¢

: _ { IR i at 0.5 IW/CPE atAliyamga
In groundnut + pigeon pea intercropping, applying irrigation o pigeon pea STOUN: garang
0.75 IW/CPE at Digraj and Junagadh gave maximum net returns and BCR of the system. In groundnut + castr

intercropping, applying irrigation to castor at 0.75 IW/CPE at Junagadh gave maximum net returns and BCy o
the system :

2.4 Micronutrient management in groundnut

Application of Zinc sulphate @ 30 kg/ha as soil application increased pod yield Sigféi_ﬁcamly at Chinthamap;
and Hanumangarh, 20 kg/ha as soil application at Digraj. In Chlgh.ma 0.5 kg/hg 50 lldun} 111.?-lybdate as seeqd
dressing and Boric acid @ 12 kg/ha as soil application at Mainpuri increased pod yield significantly over e
control.

2.5 Intercropping of groundnut with cotton '

. : : at Dharwad, Hanumangarh, Digraj, Junagadh

The one year result on intercropping groundnut with cotton at 518 . dh,
Jalgaon and T)i,ndivanam indicated that cotton yield was not reduced much undgr intercropping system. The tota|
return of the system was significantly higher than that under either of sole cropping.

2.6 Effect of consortia of beneficial microorganisms on the growth and yield of Groundnut

DS o : ial microorganisms increased pod yield
The one year result indicated that application of consortia of bencﬁcl‘a. : :
by 13-15% o 3; r the control. The results also indicated that 25% of the fertilizer dose can be replaced by the use of

consortia in rainfed groundnut.
3. CROPPROTECTION .
3.1 Disease situation

' i Aliyarnagar (Pollachi tract), Dharwad
A foliar fungal diseases, late leaf'spot were found to bc: severe at
Jalgaor?1 ti{lz:b;chur; moc;gerate at Kadiri, Vriddhachalam and Ludhiana and low at Junagadh and La_tur. Among the
seed and’ seedling diseases, the collarret and stem rot incidence were low (1-13%) at most of the centres.

At Raichur, PBND incidence ranzed from 22-46% and 2-20% in farmers fields. At Vriddhaf:ha_lgn:l::::n:]tlic
Ludhiana the inc’:idence of PBND was low and was not noticed at Junagadh. At Hanumangadh, the incide .
PBND varied from 1-13%.

1iNns
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3.2 .

e
18 =0 -1-2006-18; TVK- - H £
FLS 1 ISRy 20061 8; IVK 1W

ISK-1-2006-8 . anumangady
bl
-1-2006-8; 2006- : Ali
and LSVT-II (R)-2006_26 2,3 and 5; LSVT-1-2006-3 om?ar
ISK-11-05-6, ISK-I1-05-7, ISK-T1-0 ' 3
2 » ISK-T1-05-17 .
i%’lé.g.-g;j:{g g 11%%1}985'0?2'1i\IJSK-H(R;l-[})%-} - Jalgaon
) ~11-05-12, IVK-11-05-13: ) i
(R)-06-1, IVK-TI(R)-06-4 and IVK-IIR).0e.6" <
ASK-1-2006- 1, ASK-1-2006-3 and AS
by K-1-2006-5; 5
DRV T-I-2006-7, AVK-2006- ’ Kad
IVK-1-2005-2 065, 13K-1-2005-28; o
DRVT-I- 2006-7, LSVT-1-2006- -
11236, 11255, 13450, 13526,0 11358 ot 1{11325131?{7(:83 SR
CS lines CS-019, -060, -070, -072, -073, -077, -078. -085
-2001-3 an -4; NRCG-PBS-12163, -12167,
-13018, -15011 and -30046 FeE e
ISK 2006'15 2$ 3) 4, 5; 6; 8, 9, 11 and 12;: IVK 11 20 i ,
and 6; AVK 2006-1, 2,3, 4, 5 and 6; DRVT 2006-7 0 2;:'1 Vriddhachalam
LSVT 2006-3,4 and 5
[SK-1-06-6, AVK-06-2, AVK-06-3; NRCG-06 -1 and Aliyirnag
{ ’ 3 ] n Al
Rus NRCG-06-2 : lyarnagar
ISK-1-2006-5 and 15, AVK 2006-2, 5 and 8; Dharwad
DRVT-1-2006-3, LSVT-1-2006-3, 6 and 7; LSVT-II-(R)-
2006-1,2 and 3
LSVTI1-06-3, ISK-11-05-17 Junagadh
ASK-1-2006-1, ASK-1-2006-3 and ASK-1-2006-5; Kadiri
IVK-1-2006-6, LSVT-II(R)-2006-1, ADRVT-2006-1,
AVK-2006-7 [SK-1-2005-23, TVK-1-2005-2,]VK-1-2005-5,
[VK-1-2005-10, LSVT—I-ZOOS-A and st-r-zot{};; R
1SK-1-2006-1, 2, 3, 4,5,6,7, 10 and 11; IVK I1 2090-5 e
AVK 2006-1,4 and 5; DRVT 2006-5,6 and 7 and LSVT 2006-5 'Latu,«
1SK-1-2006-6 4 '
: II- (R)-20064 Dharwad
LLS + Rust IVK-1-2006-4, IVK-[-2006-6 anddl;/si; 205 6?4 Vriddhachalam
IVK-1-2006-2, WK-1-2°°646?2 ' Dharwad
and TVK-1-2006- ' :
Stem Rot WK'-I—ZOO(SJ‘ ol 85.-192 -195 and -196 Raichur
CS'OIS,"IZ], '127"1803 'l 11118; nd 10784- Raichllr
. a :
0006-12; germplasm nes 5 ol 7313006, 13040,
PBND SII{{C%J%S-OSS% 30011 and R-2001-3; 1300 _
13069 and 4212 3 and 14; DRVT-20063; LA o
12 and 14 2
SK-I-2006‘59 11’ i AVK.‘EOOG 2; i
: nd _LSVT-11-2006 1 and 20064 Kadin

PSND
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Psendomonas Sluorescens

] ul‘;:ruum!nut using

fluorescens aigniﬁcnnlly reduced .t;tc_:m rot giving better _
. _ " wanarnee (PF 1) 4 soil applicati ol :

{omonas fluorescence (rr1) ap; fon of Ty

lence of rootrot
| Trichoderma sp. (local culture) against Wi
“rnt

3.3 Disease Management

3.3.1 Biological control of major disease
Ih, Psendomonas
with Pseu !
he leastincie

At Jalgaon and Junagac a4
At Vriddhachalam, sced treatment and stem rot. !f"n;q

viride 2.5 kg/haat 30 and 40 DAS recorded
wrm yard manure hased

3.3.2 Demonstration trial on [i
ed in seed treatment with Captan followeqy oo
¢ of collar rot and stem rot wyg fnuj n;e_:]

diseases at research station

At Dharwad, minimum incidence of stem rot was TCFOI(' i
application of FYM based Trichoderma. At Jalgaon, m.nnn‘mm incic f}:\:cl Pt A o
seed treatment with Mancozeb followed by soil application of FY T ma. At Junagagy, ceed
treatment with Trichoderma was comparatively bctl(_:r in r-chzcmg f‘l.cnl‘?_r_‘_’[ / as{ecro:"nparcd to FYM biseq
Trichoderma, however, the pod and fodder yiclds were highestin FYM based fricfioq _’ a.’

At Raichur, least incidence of collar rot, stem rot, rootrotand pod rot was cho"ij&‘;m 50}1 application of Fyyy
enriched formulation @ 25 kg/ha. At Vriddhachalam, basal application of F dthrlCh?d ,formulation «
Trichoderma sp. recorded the lcast incidence of root rot and stem ro_l. At Hanumangadh, least incidence of colly
rot was observed through soil application of FYM enriched formulation@ 10 kg/ha.

3.4. Evaluation of IPM modules on farmers' ficlds
At Dharwad, seed treatment with Trichoderma @

row for every eight rows of groundnut + sowing of sunflower aroun

@ 200 kg/ha was superior in controlling LLS and rust.
At Kadiri, seed treatment with Trichoderma viride

At90 DAS the LLS recorded in IPM package was lowest (4.0)

At Raichur, seed treatment with Trichoderma @ 4 g/kgseed + border crop of sorghum (4 rows) + sprayin

Hexaconazole (0.1%)at 35,50and 65 DAS was found superior in controlling PBND, LLS and rust diseases. ¢

Vriddhachalam, the IPM module recorded lesser incidence of root rot, stem rot, LLS and rust. CBR was higher-

1PM module (1:2.5) as compared to Farmers' Practice (1:1.8). At Latur, IPM module recorded lesser incidence:

stem rot, LLS and rust and recorded maximum pod yield.

4 g/kgseed+ intercropping of Navane (Setaria italica) oy
d the field + furrow application of neem cake

@ 4g/kg seed recorded lowest collar rot and dry root rg;
as against 6.0 grade in Farmers practice,

3.5Insect pests
3.5.1Insect pest situation
m 20 - 25% during vegetative stage, 35 to 40% during p»

At Dharwad Spodoptera incidence ranged fro
formation stage and 30-40% during maturity stage. At Jalgaon larval infestation of Spodoptera was maxim
(20-30 %) during pod development. ‘
At Jagtial per cent leaf damage due to thrips was maximum (10-60%) during vegetative stage. Leaf dam
(15-45%). At Kadiri red hairy caterpillar incidence

due to Jassids ranged from 30-80%, Spodoptera litura
very high (65-78%) in Chekrayapeta mandal of Cuddapah district during pod development.
and

At Vriddhachalam incidence of leaf miner was moderate during vegetative phase (17.5-38.7%)
maturity phase (18.0-31.2%) and it was high during pod formation stage (39.1-62.1%).
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pst resistance against insect pests | .

5B AR
m Genotypcg i
W ISK-1-2006-4,5,6,14 & 15, 1SK-2005, 17,19 3ng 33 ot
"|‘Illu‘ii‘5- jassid-s and ISK-1-2006-6 and IVK-2005.2 AVK-2006-2 ~ Dharwag
¢rodopterd litura Jagli_al
s ISK-2005-17, TVK-1-2006-7 and 13
| hopper ISK-2005-3 and 11, IVL1-2006.13 Jagtial
spodoptera litwra  1SK-2005-14 and 16 IV1-1-2006.19 Jagial
o eralitira ISK-1-2006-14 ISK-11-200 ' Jagial
spodoptera litira 5-12, IVK-1-2006-2 o
; 2006-11LSVT-II-(R)-2006-1 ADRVT-2006.4 ?gééngl Jalgaon
HPS-9703, DVB-205, JL-598 J1-643 : : |
: ISK-1-2006-18, -4, and ISK-1-20
S Rl ] 3 - =11~ !
i -14and-18° 06-8, ISK-11-2005-17, 411,13, Junagagh

; ISK-1-2006-5, 15 &18 ISK-TI(R)-

Thrips ; (R)-2006-2, TVK-1-2
11-(R)-2006-6 LSVT-1-2006-3&4 AVK.-
4,7,12,13,14,15 & 23 TVK-

006-2&10 IVK- " Kadiri
2006-2 & 6 ISK-1-2005-2, 3
1-2005-5&14 LSVT-1-2005-1&7

[eaf miner ISK-1-2006-4 & 5, DVRT-1-2006-3, LSVT-1-2006-3
; AVK-2006-6 and Latur
lcaf hopper AVK-2006-05 - 01-05-17 and ISK- 01-05-13 AVK-2006-05 Tirupati
Lol e ISK-1-2006-4, 6 and VK 1 R 2006-4, INS12005-129and 10 Vriddhachalam

3.5.3 Demonstrations of IPM modules on the field of research farm

At Jalgaon IPM package consisting of (i) Basal application of castor cake @ 500 kg/ha. (ii) Seed treatment
with Trichoderma @ 5g/kg seed (iii) Groundnut +Soybean (4:1) intercrop (iv) Border crop of castor (v) Spray of
NSE@ 5% (vi) If necessary spray of recommended chemical (vii) Bird perches: 50 No./ha. and (viii) Pheromone
trap 10 No./ha recorded higher BCR (1:1.32) compared to the normal cultivation practices. s

At Vriddhachalam IPM package consisting of (i) Basal application of neem cake @ 500 kg/ha (ii) Seed
treatment with 7. viride @ 4 g/kg seed (iii) Intercropping castor (4:1), (iv) Pheromone traps 10/ha, (v) Bird
perches 50/ha, (vi) Neem oil 2% (15 DAS), (vii) SLNPV at 20 DAS (viii) NSKE 5% (45 DAS) has recorded an
overall increase of 14.4% in yield over farmers practice consisting of three r_ouqu of chemical spray during 30,
50 and 70 DAS in fields. The average yield of IPM field was 1893 kg/ha and it was 1656u kg/ha in gcldg with
farmers' practice. Leaf miner incidence was also higher in the farmlers' practice Eield,- 5_7 _.8 {: and 62.ti i,st:n;sg
vegetative and pod formation stage and it was lower inIPM field, 37.6%and 37.4 %, during the respec ges.

3.5.4 Monitoring of Spodoptera and leaf miner male.niothsl using pheromone(traps -

Spodoptera litura

' s | hs/week) at
e : 13th Standard week (884 mo!
Highest Spodopterd malemoth S0 B, nouceit(}grglgag.l,.during 34thstd. week (218.5/trap/week) at

. : 5'moths/2 traps) R tandard week
El};aﬂrg:lil?l’ d:ilnégzi} Stac;ll?r?;(é“?gggtgﬁanrg 40-42nd week, at Latur maximum .t_m _31§t SHmgn

- - : fDecember.
(350/trap/week) and at Raichur during 1st week ofJuné t0 4Fh _W.“k e
Leafingr 5+ Dt n
At Vriddhachalam leaf minér'sh"owed f?lu'l'g’;m
and 39th to 40th Standard weeks Wlt_h ang u
adults/traps respectively. -

W L e e et
s LAY z Gtht027th,315tto32nd,

ak ﬁct;;;tgt ?::g?ggrsl?}gj&ﬁ, 90.0-108, 5410-270 and 172- 179
th att b aenTulie o or Dl it o
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3.5.5 Population dynamics of thrips and PSND/PBND incidenc g

iat ineidenc of thrips was ]]]gh (30“0)0]] 20.0?200‘6 and 23/10 for thnps 10 te .nal &
11 ll/.\?l,(.)l({}‘g.[I‘ll'lfii:glgzlr}ggt][ lcut‘ldﬂrmlgc due to thrips KI‘S l;lqglh:crcg;:j 0(1143?6?;)%% ‘()40'(?:'} _65) follUWed t;dgﬂn
(26.07.2006 and 25.11.2006). Howevch, 4 per cent Pp was 09.2006 and the i, wer
identified as Caliothrips indicus and Scirtothrips dorsalis. . . Cre
At Junagadh, thrips population ranged from 1.00 to-_4.00 tllrlpf/ ll?afiréz:(;ﬁli;};ill"l;a;]e?)‘ The tnchde. e
thrips commenced from second week of July arfd continued l_'l'JI ? 4 linc.d ar;da e nES DODUIaﬁOn-w“f
recorded in second week of July. population of thrips pest was slightly ct;c ot ¢ corrg latiocac ed to sccong -
of 2.5 thrips/ 10 plants in 4th week of August and .Ist wce!< of St3pt§m 'Cl:ﬁ e crat::rsmdé Indicateq thay
thrips population cxhibited positive correlation wull_l l_namr_num and mini - ssho\I:'cd ncc t' r=0.203] ang
0.1286, respectively, whereas, other factors viz., humidity, rain fall and rainy day gative correlation oy
incidence of thrips.

4. Front Line Demonstrations

A total of 467 Front Line Demonstrations (FLDs) were a.llolted on cight different components during khayig.
2006 to 16 centers in the major grourdnut growing states like Andhra Pradesh, Gujarat, Manipur, Kamatak,
Maharashtra, Orissa, Rajasthan, Tamil Nadu and Uttar Pradesh. :

The results of 255 FLDs from fiftcen centres on improved varicty indicptcd that on an average, improved
cultivars increased pod yield by 26.7% over the local cultivar. The highest increase in pod y}eld of 52.3% by
improved variety (Narayani) was recorded at Tirupati centre over local cultivar. Chintamani center recorded
47.8% increase in pod yield of GPBD-4 over the local cultivar (local red/ TMV-2). '

The results of 42 FL.Ds on INM at five centres indicated that by adoptin_g INM gackagc 19.5% increase in
pod yield over the farmers' practice cculd be realized. The highest increase in pod yield of 25.4% at Junagadh
followed by 21.3% at Jalgaon was recorded over the farmers' practice. ’

The results of thirty-two FLDs on Intcgrated Pest Management showed that there was an increasc in pod
yield by 17.9% over the farmer’s practice of pest management. The highest increase in pod yield of 26.9% tver
the farmers' practice was recorded at Chintamani followed by Vriddhachalam 24.4%. The yield increase of

18.4% at Junagadh, and 14.9% at Jaigaon was recorded due to adoption of IPM package over the farmers'
practice.

Integrated discasc management (IDM):-  The results of twenty-six FLDs at two centers (Junagadh &
Aliyarnagar) showed that onan average 23.9% increase in pod yield was observed over the farmers' practice. The

highest increase (24%) in pod yield was recorded at Junagadh closely followed by 23.8% at Aliyarnagar over the
farmers' practice of discasc management. :

Ten FLDs organized on PGPR at Aliyarnagar indicated that the pod yield increase was to the tune of 19.3%
{ue to the application of PGPR over the control (no PGPR). 8
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Dr. K. K. Pal ‘
1. Worked during 06.01.2006 to 15.01.2007 on deputation at the Dep
C, Wooster, Ohio, USA for availing DBT Long Term Overseas Ass

State University-OARD

 Award Programme2004-05.
Dr. Vinod Kumar '

1. Training Programme on "Bjoinformatics in conservation of microorganisms” from 1* May to 8" May
2006 jointly organized by National Bureau of Agriculturally [mportant Microorganisms (NBAIM) and
National Chemical Laboratory (NCL), Puneand held at, NBAIM Mau, U.P. ' '

2. ACIAR Regional Workshop on "Minimizing Aflatoxin Risk in Peanuts" held at ICRISAT Cé_nf?-_t:

21-22 February 2007. . i
cotoxin Network Projectat RARS, Tirupati (ANGRAU) durin

Patancheru, India during

8 Six-mdnthly Review Meeting of the My
July 7th - 8th 2006. o
4. Annual Rabi/Summer Grouncnut Workshop heldat NRCG, J unagadh, during | 8-19" Septcmb_er 2005
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Training on "Advances in microbial control of insect i
i an oM .
Biological Control, Bangalore from 9"t | S“Novemhcrdz?;(‘}‘g Pests” organized by Project Directorate of

R - ) : va lStanCE '.0 lnscct al'ld I\-'lllc CSKS" 0T “'IZCd b

23"January, 2007.

National Seminar on "Changing Global Vegetable Oils Scenario:
hold at DOR, Hyderabad during January 29-30,2007.1 § Scenario: Issues and Challenges before India"

National Conference on "Organic Waste Utilization and Eco-friendly Tech ; AT
: ; y Iechnologies for Crop P
orgumzedbyNBPGR(RS),Rajendranagar,HyderabadduﬁngMarch15-17,20%11. TR

Kharif groundnut workshop, during 28-30 April 2006 at MPKV Rahuri.
Rabi/Summer groundnut workshop during September 17- 19,2006 at NRCG, Junagadh

Course/ Training / Review meetings organized

pr. Vinod Kumar

1.

Short Course cum Hands on Training Programme on "Management of Aflatoxins in Groundnut",

20" -29" November 2006, funded by ICAR..
Six-monthly Review Meeting of the Mycotoxin Network Project at RARS, Tirupati (ANGRAU),

July 7" - 8" 2006.
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1ist of employces (as on 01.04,2006) _

Sr. No.

Name

Deslgnation

[r. M.S Rasu
Dr. M.P. Gheawande
Dy 1. K. Gindhar
D J. B. Misra
Dr. P. C. Nautiyal
Dr. A. L. Singh
Dr. T. Radhakrishnanan
Dr. A. L. Rathanakumar
Dr. Chuni Lal
Dr. S. K. Bera
Dr. K. K. Pal
Dr. Rinku Dey
Sh. G Govindraj
Sh. G. D. Satishkumar
Dr. Hariprasanna K
Dr. Vinod Kumar
Dr. T. V. Prasad
Sh. V. V. Sumanthkumar

Dr. R.S. Tomar
Sh. M.M. Dash
Ms. S.M. Chauhan
Sh. V. K. Sojitra
Sh. C. P. Singh
Smt. V. Girchar
Dr. D. L. Parmar
Sh. D. M. Bhatt
Sh. H. B.Lalwani
Sh. H. M. Hingrajia
Sh. N. R.Ghetia
Sh. P. V. Zala
Sh. Ranvir Singh
Dr. S. D. Savaliya
Mrs.V. S. Chaudhari
Sh. Virendra Singh
Sh. V. G. Koradia
Sh. P. K. Bhalodia

Dregtor
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Farm Superintendent, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, TS
Technical Officer, TS
Technical Officer, T6

Technical Officer, TS
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"

52.
53.
54.
55.
56.
57.
58.
59
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
75
12
73.
74.

Sh. B. M. Chikani
Sh. D. R. Bhatt
Sh. H. K. Gor

Dr. J. R. Dobaria
Dr. M. V., Gedia
Sh. P.R. Naik
Sh. A.D. Makwana
Sh. H. V. Patel

Sh. Prabhu Dayal
Sh. R. D. Padvi

o

Sh. Suraj Pal Singh

Sh. V. K. Jain

Sh. G. J. Solanki
Sh. C. B. Patel
Sh. P. B. Ga“char
Sh. J. G. Kalaria
Sh. K. H. Koradia
Sh. Sugad Singh
Sh. A. M. Vakharia
Sh. B. M. Sclanki
Sh. G. G. Bhalani
Sh. N. M. Safi
Sh. Pitbas Das
Sh. S.K. Ghosh
Sh. Arvind

Sh. Dilip Kar

Technicg) Officer, Ts
Technica] Officer, T5

Technical OE’ﬁccr. T6
Technicgl Offi

cer, T
Technica] Officer, T5
Technical Officer, T5
Technical Assistant, T-4
Technical Assistant, T-4
Technical Assistant, T-4
Technical Assistant, T-4
Technical Assistant, T-4
Technical Assistant, T-4
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assiétant, T3
Technical Assistant, T-3
Technical Assistant, T-3
Technical Assistant, T-3
Administrative officer
Finance and Accounts Officer

Assistant Administrative Officer

Assistant

' . Bhatt
Sh.J.B h Senior Stenographer
Smt. Rosamma Josep :

-+ Tl Assistant
Sh.R. T. _ Stenographer
Sh. Y. S. Karia : Stenographer
Sh. L. V. Tilvam uDC
Ms. S. Venugopalan UDC
Ms. M. N. Vaghasia LDC
Sh. R. D. Nagwadia LDC
Sh. C. G Makwana LDC
Sh. H. S. Mistry Security Supervisor
Sh. M. B. Ker $SG 4
Sh. N. M. Pandy? ——— =
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74,
76

“»

&

78.

79

KO

K1,

82
L3
84
83,
g6,
y §

L2}
B

1.
92.

Sh. [D. M. Sachania
Sh. R, B. Chawada
Sh B. K. Héiria
Sh C. N Jeihwa
sh K.V Purohit
Sh. M. B Sheikh
Sh. ). G Agrawal
Sh K. T Kzpada
Sh V. N. Kedatar
Sh R P Sondaraa
Sh P N Sefank
Sh. V.M. Chawda
Sh G S Mon
Sme D, S Savaiya
Sh P M. Solania
Sk A D Mikwasa
St NG Vadber
Sh 8L Dably

§5G 1
S8t
SSG
S§8G !
SG I
SG
SOt
SG
$5G 1

e

&
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tal ste S ‘ l
Total staff in NRCG, and employees belonging to SC, ST, and OBC
+ ST, as on 31.3.07

Category Sanctioned '

Scientific 40 = p(;sgmon = Ll —

Techl_lical 39 39 : ;

Admmi:-;tration 13 13 ; -

Supporting 19 18 LD : :

Total 111 88 13 ?}' —i'?
PROMOTIONS

Thfml_gh Departmental Promotion Committee
Scientific (meeting held on 21.07.2006)

SI.No. Name From To

! Dr. Chuni Lal Scientist Sr. Scientist

_'Il:_chnical (meeting) held on 03.07.2006)

SI. No. Name From To

1 Shri H.K. Gor T-5 T-6

2 _ Shri Ranvir Singh T-5 T-6

3 Dr.J.R. Dobaria T-5 T-6

4 Dr.S.D. Savalia T-5 T-6

5 Shri H.M. Hingrajia ~ T-5 T-6

6 Shri P.B. Garchar T-2 T-3

Through assessment by ASRB under Career Advancement Scheme

SI.No. Name . From s To . Date

ot Dr. Radhaknshnan T. Sr. Scientist Pr. Scientist 27.7.2006

IMC Meeting : |

[nstitute Management Committee Meeting was held on 14.6.2006.

Transfer . 4 :

1 ShriS.K. Ghosh, Administrative Officerto [VRI, Regional Station. Bangalore o
130.12.2006

Superannuation

| sh.M.M.Dash, T60n3 1.12.2006

Scanned with CamScanner



NRCG Annual Report 2006-(}-& ;

EE
ICAR

EXI’ENDITL’RE STATEMEN

FINANCE AND ACCOUNTS

T FOR THE YEAR 2006-07

—

NRCG-Main Unit Rupees in lakhg
SI No. Budget Head Non-Plan Plan —_—
g RE Expendit 3 . —
" BE xpenditure  BE R.E' Expenditare
[ Estt. charges 190.00 194.50  188.55 0.00  0.00 0.00
. OTA 0.10 0.00 000 000 000 o
3 Wages 1450  17.00  17.02 0.00  0.00 0'00
4 TA 450 450 4.50 11.00  3.77 3‘73
5 HRD 0.00  0.00 0.00 000 0.0 0-00
6 Other charges i'ncluding 22.90 28.00 27.86 - 130.00 13923 104.18
: cqmpmcnt/vchlclcs -
7 Works 1600 600 600 2800 8500 4238
8 Other items (NEH Region) 0.00 0.00 0.00 1.00 0.00 0.00
Total 4800 25000 24393 17000 22800 15029
AICRP-G Rupees in lakhs
S.No. Budget Head Allocation Expenditure
l Pay and Allowances 204.70 204.70
2 TA 6.90 6.90
3 Contingency | 27.60 27.60
4 HRD 3.00 0.22
5 Need based Research 12.80 3.65
Total 255.00 243055 as
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Phones

Director

EPABX

Administrative Officer
Guest House

FAX

Telegram

Email

URL

National Research Centre for Groundnut
PO Box No. 5, Ivnagar Road
Junagadh-362 001, Gujarat, India

0285-2673382 (Direct)
2672550 (Telefax)
0285-2675831(Residence)

0285-2672461
2673041

0285-2672843
0285-2673629
0285-2672550
GNUTSEARCH

irector(@nrcg.res.in

http://www.nrcg.res.in
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