ANNUAL REPORT 2008-09

L : » L A i 1- - :
N ] & K q - b
“peatll e ' Ly 7 A
b ., ’ 4 ;
S & 4 ] i E ‘
" R o
- LS :
A _ . N ] _ £/
p' i ) _ - " L oy
A i ok I }.‘ : "- f 4 - § ;
e { - AN, ! ' J :.
-~ ’ i 'V {
‘P ’, t - w ‘ o 3 L 4 .
F )
§ ) -
4 N t
L4
i |
i

Q. @, 9. 5, G ~ 362 001, T, AHA

Directorate of Groundnut Research

PB. No. 5, Junagadh-362001, Gujarat, India




.
E
i
:
[_i

T p——

ANNUAL REPORT
2008-09

1)

HIEpIEL
ICAR

Directorate of Groundnut Research
(Indian Council of Agricultural Research)
P.B. No. 5, Ivnagar Road, Junagadh, Gujarat, India

Scanned with CamScanner



i i

2008-09 Dircctorate of Groundnut Research,

~jration:
= Report . A
l. [(ill_]:ll':ll) Indiu

Annual
= ](13 00

.Iun:ig;nih—

Compiled and edited by

pr. R. Dey
pr.J. B. Misra

qummary in Hindi by
Shri C. P. Singh
Shri V. K. Jain

Published by :
Director, DGR,

Junagadh-362 001

Printed by :
Art India Offset
Lohana Vidhyarthi Bhavan,
College Road,
Junagadh-362 001.
Phone: 0285-2625821

Copies : 500

Scanned with CamScanner



Prologue

. The year 2008-09 had rather been a year of lassitude for NRCG. The incumbent director Dr. V.
Muralidharan, who took over as the new director in November 2007 opted for his repatriation to TNAU,

: Conmbatorc:. He was eventually relieved on 31" May 2008. Dr. I.K. Girdhar, the next senior-most scientist,
conveyed his unwillingness to ICAR for taking over the reigns, for some personal reasons, and serve NRCG
as the officiating d}lrcctor. As a sequel, the ICAR decided to appoint me as the officiating director of NRCG
with effect from 1" June 2008 til] a regular director took over. At that time, the NRCG was embroiled in
several court Cases_an.d other in-house simmering problems. As such, I was not in a position to help much
bccaus_c as an officiating director I could not take major policy decisions. Hence, decisions on many issues

~ were simply deferred to be taken by the would-be regular director. Thus many crucial decisions were

: delayed. Although, the XIth five-year plan period began from 1* April, 2007, the EFC recommendations

were not approved and this was the second financial year running without an approved XIth plan budget.

The situation, however, did not last long. On the basis of my selection through ASRB, 1 was

5 appointed as the regular director by the ICAR on 11" January 2009 for the next five years. And soon came the
- approval of the XIt'h five-year plan budget and along with it the communication that NRCG is to be elevated

to the level of a Directorate. Thus the NRCG was rechristened as the Directorate of Groundnut Research

- (DGR) we.f. 24.(?2.2009. Thus, for about first nine months of the financial year (from April to December

- 2008) there prc'valled an atmosphere of uncertainty and lack of full enthusiasm. Soon after my appointment

as the regular director in January 2009 followed by approval of budget for XIth Plan in February '09, a feeling

of'stability was restored and this unit started catching up the lost momentum.

: The immediate daunting task ahead for me was to fully utilize the plan and non-plan funds before 31*
March 2009, i.e. by the close of the fiscal year. And this was indeed achieved with the co-operation and zeal

- of the scientists and other administrative staff.
Several remedial steps were needed. Stores section was to be made more responsive and prompt. The
administrative set up needed to be transformed into a modern service support system by shedding as much
- load of the red tape as possible. The farm land, of which a large part was covered with plethora of bushes
required to be cleared for taking up land development work. The resource generation and seed production
activities needed to be revived from their nadir. The security set up needed toning up. The much needed
maintenance of official and residential buildings was to be attended to and their ambience improved.

The most important task was to inculcate a new work-culture by restoring the sagging morale that

~ had gripped the personnel, the next was to get the vacant positions of the scientific category filled as early as
~ possible for it would not be possible to deliver the goods in time with about half the scientists on position
. against the sanctioned post of 39 compounded with a third of ministerial positions lying vacant. And finally
the research projects needed to be reoriented to be in conformity with latest developments in farm sciences.

In the milieu, the publication of annual reports and newsletters also suffered. To my utter chagrin, the
* annual reports for the years 2006-07 and 2007-08 were also pending. An initiative was therefore taken to
- clear the backlog and this annual report for the year 2008-09 is now ready to see the light of day.

The contributions of the DGR scientists for inclusion in this report are gratefully acknowledged.
' The painstaking efforts of Dr. Rinku Dey, Senior Scientist (Microbiology) in compiling, editing and
 overseeing the over all process of publication of this report deserves sincere appreciation. The contributions

of Dr. Radhakrishnan, T., Principal Scientist, in designing the cover page and that of Sh. C.P. Singh, Tech

' Officer (T6) and Sh. VK. Jain, Technical Officer (T5) in providing the Hindi version of the executive
(J.B. Misra)

-summary are thankfully acknowledged.
| Director
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Summary

e For incorporating resistance/tol i
[ g erance of different biotic and abiotic stre i 1
agronomic background, 20 fresh crosses were attempted in kharif 2008. S s
° gtotzl of 85 new advanced breeding lines were developed during the season
e Based on the performance in IVT : i l
e e gy , an advanced breeding culture PBS 12160 has been promoted to

e A 1 i :
kgr;lhc;néglfctl :‘lc:;ymscel:{lectulms derived from a single cross, the range of yield of pod was 2263-3438
it et 60?;1126 }:41 9-2329lkg/ha. Comparatively the best yields of the parental lines were
g/ha. Interestingly, except two genotypes, all these high-yielding genotypes

had a significantly high SCMR.
e F1 generations of different crosses att i i ised i '

hybrids were identified. empted in kharif 2007 were raised in kharif2008 and the true
A total of 209 sing}e plant selections was made in different filial generations (F 3 to F 5) of the
crosses attempted in the previous years for incorporating resistance/tolerance to different biotic

and abiotic stresses in agronomic background.
In kharif 2008, a total of 371 advanced breeding cultures, developed under the project, were

maintained.
Nucleus seed of two varieties Girnar 1 and Girnar 2 was produced. A total of 6.7 gnucleus seed of

Girnar 2 was supplied to SFCI for entering this variety into seed multiplication chain.

Segregating material of 23 crosses attempted for different breeding programmes was supplied to
five AICRP-G centers for location specific selection and varietal development.

The lowest population of jassids and thrips were observed with spray of monocrotophos (0.04%)

followed by commercial formulation of ¥ lecanii (2g/L).
35%) + 2 sprays of 0.008% Imidacloprid at 30 and 45

ducing jassids population. Advanced breeding lines

The seed treatment with Imidacloprid (0.00
oderately resistant against jassids during the

DAS was found significantly superior in re
NRCG CS nos'-101, 108, 241 and 290 were found m
rainy season of 2008.

"o Cultivars GG 5, GG 7 and R 9251 were fo
7, Kadiri 4, Kadiri 5,R 9251 and TAG 24 were found moderately resistant to thrips.

ryedon serratus Was observed in cultivars, GG 3, Jyoti, R 8808 and
feggs) as compared to C02(116.3).

und moderately resistant to jassids and GG 2, GG3,GG

e Minimum oviposition of Ca
~ TAG24(<40mean number o
e The egg, larval, pupal and adult period of C. serratus ata temperature of 27.

were4.3,30.2,17.6and 19.8 days, respectively.

s tried for seed treatme
ficantly superior in reducing
hrips population.
and 45 DAS effectively reduced jassids

6°C and RH 79.6%

e Among the new insecticide nt for control of sucking pests, fipronil @ 1
 mL/kg seed was found signi jassid population while thiomethoxam

@ 1g/kg seed was the best in reducing t
Two spray application of 0.08% imidachloprid at 30

and thrips
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e s 005,
like thrips and jassids were found maximum dum.]g Octobey o
population of aphids and leaf miners were fecor(jed during December. Helicoverpg g 61‘;1 hi
continued to be present in low numbers during rainy season. dap%
The two genotypes viz., NRCG S-73 and 85 showed resistance to ELS, LLS and ryg¢
g ;

The genotypes, NRCG CS -329 and 346 showed multiple diseases (ELS, LLS, rys nd g
5 s M 1

resistance.

Two genotypes ViZ.,
against the highest 41.86%
Raichur, a hot spot location. a
nin the disease severity of LLS was observed b?’ 3911 application of .
Trichoderma plus foliar spray of culture filtrate of ¥ lecanii at 50% dilution on the first appearzncéi

of the leaf spots followed by two spraysat 15 daysinterval. e
In IDM experiment, the lowest incidence of stem rot anfi the severity of ELS, LLS and rug -
observed in the treatment, where tebuconazole was applied as seed treatment (1.5 g/kg) anq fOliaf?

spray (1mL/L)
ase incidence of stem rot (3.85%) and pod rot (13 39 )was

Among the new fungicides, the least dise ot (3.8 ‘
observed with the seed treatment of tebuconazole (2 g/kg) recording highest pod yield. g

an, pigeon pea, green gram, and black gram Stiragla
fSclerotium rolfsiiand enhanced stemrotincidence,

The sucking pests

NRCG CS-296 and CS-263 recorded resistant reaction (<5% jpeie
1 the susceptible check KRG 1) to PBND under field Coglddi:;:,ce’d

Significant reductio

The crop residues of groundnut, sqybe
mycelial growth, sclerotial germination o 2
On the basis of studies on morphological and pathogenic vz'iriability in isolates of S. rolfsii iy
conjunction with vegetative compatibility and diversity analysis, four isolates viz., NRCG-SR 6, 7
18 and 57 were identified that could be used in a consortium for development of sick plot. -l

Seed and seedling vigour was studied to identify traits associated with drought tolerance andﬂ'
potential lines were identified, which could be utilized to improve groundnut cultivars. 0

Among the 30 Spanish groundnut cultivars, photosynthesis and its associations with severa
physiological, morphological, yield attributes and pod yield were studied. Cultivars with low and
high photosynthetic rate were identified and their use in elucidating the source sink relationship was

suggested.
Root architecture under normal irrigation and water deficit conditions was studied in germplasm

lines and cultivars and traits associated with drought tolerance were identified.

Consortia of PGPR, PSM and groundnut rhizobia were tested and a consortium of PSM and rthizobia
was found promising for enhancing yield of groundnut (GG 2).

Inoculation of consortium of phosphate solubilising microorganisms (PSM) resulted in enhancing
yield of groundnut cultivar Girnar 2 by 9.6%.
Inoculation of AM fungi Glomus fasciculatum and Glomus mosseae resulted in enhancement in pO_d
yield of groundnut, cultivar GG 2 by 23%. o
Talcum.powder based culture used for seed bacterization proved to be a good delivery system fora
consortium of beneficial bacteria. :

A liquid formulation - (modified King's B broth) supported high shelf life of Pseudomom
maculicola S1(6). |
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° P}hoiphoms]; boron and zinc were foulnd to be important nutrients for ensuring proper filling of pods
and hence their application is essential for maintaining proper seed size and also quality in large-

seeded groundnut.

o Out of 110 genot
- identified:
o Keelficient: Chitra, GG 13, CSMG 84-1, GPBD 4, LGN 2, Tirupati 3, and ALR 2.

o S-efficient: CSMG 84-1, Tirupati 3, GG 7, GG 13,ALR 1,SP250 A, and ICGV 86590.
e Groundnut cultivars gave a positive response to the application of copper
¢ AfewhighFe-and Zn-density cultivars were identified
® On the basis of performance in field in NEH reoj '
¢ gion the cultivars GG 7, GG 20, GG 13, TG 37A,
ICGS 76,and CSMG 84-1 were identified as high yielding cultivars.
Intercropping of groundnut with maize, rice, sesamum, or mung was feasible in NEH region.

Among the largc:*-seedcd groundnut cultivars, TPG 41, CSMG 84-1, ICGS 76, and NRCGCS 268
performed well in NEH region and applications of P, Ca, B and organic manures were among the

critical inputs for large-seeded groundnut in this region.
Among the organic sources, pig-slurry, vermi-compost, poultry manure and green leaf of Gliricidia

and subabul were found to be the most promising.
e Groundnut-wheat-green gram cropping system with the application of FYM (5 t/ha) + RDF (50%)
- to both groundnut and wheat crops was found to be most sustainable with highest total system

productivity (groundnut equivalent yield) and soil organic carbon.

e Application of citric acid (CA) increased pod yield of groundnut over no application and being
~ higher when applied either with FYM or SSP. The highest pod yield was recorded with the

application of 2 kg CAalong with 1 t FYM/ha.

The maximum population of free-living N -fixers in the soil was observed with 2 kg CA + 1 t
FYM/ha'. Analysis revealed that the population of free-living N,-fixers increased when CA was
applied with FYM and decreased when applied with single super phosphate.

¢ Forty-seven accessions of seed forming species of the section Arachis and three accessions of the
~ section Rhizomatosae were also obtained from National Bureau of Plant Genetic Resources

(NBPGR), Regional Station, Hyderabad and established in field gene bank.
~ ¢ A total of 351 accessions containing (184 ICRISAT and 167 mini-core accessions of NRCG)
- representing wide variations for different morphological traits were multiplied in kharifseason. One
thousand seven hundred and sixty-two germplasm accessions including wild relatives of groundnut

were supplied to 40 indenters for use in the crop improvement programmes

& Based on mean performances, coefficient of variability, genetic coefficients of variations and
~ hentability of both qualitative and quantitative traits indicated that the following accessions could

be used as parents for improving specific traits in groundnut:

Forearliness, NRCG 14407

ypes screened in the field, the following K- and S-efficient genotypes were

)
e  Forcompact plant type, NRCG 14425
e  Forhighrootbio-mass, NRCG 14356
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\dary branches. NRCGs, 14377, 14470
14365, 14368, 14433

ion for fresh sce . Gpanish bunch mini-core collection indj _

e Evaluation for fresh seed in S])!I]!S!] ction indigag ..

accessions, NRCG 14329, NRCG 14349, N.R(_.G 14350 and I:\’RICG 14409 were fOundi‘; thﬂl-fn

lone dormancy period of 60 days while in four others ((NRCGs'14326, 14336, 14368 li;;;{s}css

£ 3 ’ )

dormancy period was up to 40 days.

ANISH 2B, MTUTU C, SCHWARZ 21, LE 36, spz U '.
B

[ 268573, SP ‘
an 5% infection against Peanul Stem Necrosis Diseases (PSND) b
When

adiri, Andhra Pradesh.
sing mtlD, annexin and defensin genes

e Formoresccor
o Forhighpodyicld, NRCUs,
dormancy

e Seven accessions (P
NCAc 513) recorded less th
screened at a hotspot center, K

ation work has been initiated u

use-efficiency and fungal diseases tolerance are in progress

population of 4. flavus was significantly |

both k#arif2007 and summer 2008. ““’\' m

e Genetic transform
o  Genotyping of the RILs for water-

¢ Among different intercropping systems, the
groundnut-pearl millet intercropping systemin

d that garlic and onion crops significa o
ntl siaid

yreduced_ﬂl_?j;

e The results on long-term crop rotations reveale
nination in the subsequent groundnut crop

soil population of A. flavus and aflatoxin contar

o Field studies with organic carrier enriched with isolates of Trichoderma spp. revealed that neep,’
or

castor cake enriched with the isolate NRCG TI12 effectively reduced A. flavus po :
aflatoxin contamination. populatiog and

s The lowest infestation of bruchids (C. serratus) in pod and kernels, seed infection and colon; .
of A. flavus and the levels of aflatoxin B, were invariably low in the pods dried with in\zxa tmn
windrow method and subsequently stored along with a desiccant in polyethylene bags. erted

o Post-harvest storage studies revealed that a positive association exists between infestation f
or.

groundnut kernels by bruchids (C. serratis) and seed colonizati
S ¢ ation o
contamination. of A. flavus and aflatoxin

s Blanching in conjunction with manual and ele ' '
) . ctronic sorting was found to be i
method for removing aflatoxin-contaminated kernels from the bulk lot e eﬂ‘ecw

e The protease production potential of some ' : g
| proteolytic fungi was evaluat nilsd s
Sca}lfe. The fungus Aspergz/!us nidulans MTCC 831 showeg maximum 6(t1 il ol et groundnu |
olid substrate fermentation (SSF). protease production durin

¢ The opti '
e t;; vf;t;;nstgorné)z;z;n;r% afd pH at which the neutral protease of 4. nidulans showed maxim
KD o B n::;ﬁlectt_lvely'(280.26 IU/mg protein). The enzyme is a protein of about
o i b ation with deter-gc?nts available in the market, the washin capalber‘
indicating the compatibility of the protease enzymc; with the detge"rgent' '

' Fresh crosses were effected to inc

: 0 ; ; e
Segregating material in different rporate the trait of large-seed in high yield potential backgrou_ni?@%

phenotypic selections were rnadgeigl crations were advanced to next respective filial generationsa
(limesl \Se¥En Spanich, one Vifginia)oggzrge-md ]Slze and/or pod yield. Eleven advanced breéditl
pod yield superiority Were
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o [)Sever]ty-seven cultures including germplasm lines from both NRCG and ICRISAT, and advanced
SI_'GE_Iihnig cultures developed under the project were evaluated in a preliminary yield evaluation trial.
imilarly another 26 advanced breeding cultures were evaluated in large-seeded yield evaluation
trial for smgle' year (kharif2008) and 12 advanced breeding lines over two years (kharif 2007 and
2008) along with yield checks.
Over two years (khar.:'f 2007 and 2008) ICGV 97051 recorded the highest pod (1661 kg/ha) and
kernel (1084 kg/ha) yields though these figures were statistically at par with those of check variety

GG20(1570kg podsand 1137 kg kernels/ha.

Twenty-nine germplasm lines were also evaluated in summer 2008.

Among eleven breeding lines selected based on pod yield and reactions to major diseases, highest
pod yield was observed in NRCGCS-360 (134 g/10 plants) followed by NRCGCS-376, NRCGCS-

366 and NRCGCS-359.
I\_/Iutf'mts NRC‘GCS-B 89, NRCGCS-394, NRCGCS-407 and NRCGCS-401 were promising for
significantly higher pod yield and its related traits over the parent (GG 2) as well as elite cultivar (GG

20).
o NRCGCS-I 08, NRCGCS-109 and NRCGCS-206 scored 3 for LLS against maximum score of 7 in
susceptible check (KRG 1) at hot spot location. NRCGCS-215, NRCGCS-241, NRCGCS-244,

NRCGCS-245 and NRCGCS-260 were highly resistant to PBND by recording less than 5%
incidence. The natural incidence of stem rot ranged between 2.1% (NRCGCS-221 and NRCGCS-

108)
Wild Arachis Accessions NRCG 11811 (4. stenophylla), 11831(A. glabrata) and 12035 (4.

appresipilla) recorded lower SLA as well as higher SCMR and were tolerant to water limited stress.
The low Na/K uptake ratio in wild Arachis accessions 11846, 11821 and 11817 support their

tolerance to NaCl induced salt stress.

e Variation for seven fodder quality traits, crude protein (CP), neutral detergent fibre (NDF), acid
detergent fibre (ADF), acid detergent lignin (ADL), Total sugars (TS) metabolizable energy (ME)

and in vitro organic matter digestibility (IVOMD) were evaluated in 93 released groundnut

varieties. Three groundnut varieties, TG 22, VRI2 and M13 were found promising for one or more

traits and can be used as donors in breeding for fodder quality improvement.

Inter relationship between nitrogen content and six fodder quality traits indicated that nitrogen

o
content is significantly and negatively correlated with the three fibre fractions while the relationship

metabolizable energy and in vitro organic matter digestibility was
nt would

of nitrogen with total sugars,
positive and highly significant. The results suggested that selection for nitrogen conte

simultaneously improve the two important quality traits, metabolizable energy and in vitro organic
matter digestibility while considerably reducing the other fibre fraction in the fodder.
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Research Accomplishments

PROJECT OI:BliREEDING AND GENETIC STUDIES ON TOLERANCE OF
OTICAND ABIOTIC STRESSES IN GROUNDNUT

(CHUNI LAL, A. L. RATHNAKUMAR, K
) , K. HARIPRASANNA (up to 23.8.09), VINOD
KUMAR, T. V. PRASAD, P. C. NAUTIYAL AND A. L. SINGH)( P )

Hybridization

gt ;?rff;;z; !j;; ﬁdOOtg, dZO clrosses were attempted for incorporating tolerance of different biotic and

T evelop mapping populations for some of the important traits like root traits,
h-seed dormancy, and tolerance of stem rot and other foliar fungal diseases. Out of 8116 total hand

pol_lmanons only 1520 resulted in probable hybrid pods. Thus the rate of success of crossing was 18.7%.

This low rate of success was attributable to the unfavouarble excessive and continuous rains, which

prevailed during the kharif~2008 season.

Selections and generation advancements

During kharif 2007 twenty F,s and forty-four F,s developed were raised and true hybrids were
identiﬁt.ad based on the hybrid vigor in F, and segregation in F, generations. Eight such crosses in F,
generation were rejected, as these crosses did not show explicit segregation in F,.Two hundred and nine
single plant selections were made in different filial generations (F ;to F ,)in the crosses attempted in the
- previous years for incorporating resistance/tolerance to different biotic and abiotic stresses. Eighty five

non-segregating new advanced breeding cultures were identified in F,(71)and F, (14) generations.

Multiplication and maintenance of advanced breeding cultures

ced breeding cultures (Table 1) developed earlier were raised for

In kharif2008, inall 371 advan
hers included 48 advanced breeding cultures developed for high

- maintenance. These cultures, among ot
‘water use efficiency and 51 mutants of variety Girnar 1 also.

Table 1. Attributes of advanced cultures multiplied and maintained

Purpose Multiplication Maintenance
Spanish | Virginia | Spanish Virginia

Yielding ability 6 9 34 18
Earliness 0 0 19 32
Resistance to abiotic stresses 14 42 10 9
Dormancy 4 7 39 33
Viability/BNF 0 0 8 2
Disease resistance 4 1 18 26
Insect resistance 0 0 5 6
A. flavus (aflatoxin) resistance 0 0 12 2
Mutants - 50
WUE lines - 48
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Identification of resistant/tolerant genotypes 10

foliar fungal diseases
¢ heavy incidences of foliar

eafspot (ELS) and late
dnut ficlds of NRCG.

In kharif 2008 there wer
fungal diseases likc rust, earlyl

leaf spot (LLS) in all the groun A
An adpvanccd breeding culture PBS 22042 exhibited

' i 2 a scale of 1-9 to
moderate resistance reaction of 3 onasca J
all the three diseases (rust, ELS and L.LS_) agamls(; 8:155
high as 8 in the susceptible genotype like PBS 2
observed for these discases in the scaleof 1 -9.

Evaluation of advanced breeding lines developed for different breeding objectives

Station Trials for Yield Evaluation

Advanced breeding lines developed for tolerance of dl:fferent biotic anFl al?iotic stresses Were
evaluated in the replicated trials in RBD with three replications in two-row plot s1ze In preliminary yjelq
evaluation trial for one year and in four-row plot size in advanced yield evaluation trial for two yeas
Observations were recorded on phenological (days to 50% of plants to flower; DF, ), WUE (SCMR_@';[

SLA), and yield and yield component traits (pod yield, PY; kernel yield, KY; 100-seed mass HsM:
weight of 100-selected matured kernels HSMK; sound mature kernels, SMK; shelling turnover, SP; and
harvest index based on kernel yield (HI,). g

However, kharif 2008 was also unusual year as the fields were waterlogged due to exceSS_iyi?;ﬁ.-f.
rains particularly during reproductive phase (peg and pod formation stage) like the previous kharif2006.
and 2007. Water stagnated in the fields for several days and hence the yields were very poor. :

The observations recorded are discussed trial-wise hereunder.

Preliminary Yield Evaluation Trial of Spanish Groundnut Lines

Along with three checks namely GG 2 (local check), GG 7 (zonal check) and TG 37A (national
check), in a preliminary yield evaluation trial a total of 12-advanced breeding cultures of Spanis 5
groundnut were evaluated in kharif 2008. GG 7 was found to be the best check variety for days t050% 1
flowering (26 days), SCMR (27), pod yield (1212 kg/ha) and kernel yield (773 kg/ha). For SLA(
m /8), HSM (29 g), HSMK (34 g) and SMK (61 %), TG 37A was the best among the check varie
"he local variety GG 2 was found to be the best check for shelling turnover (64%) '

17
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lC.‘\R
%ell the performance Ofad i .
S 'vanCCd brecdln Cl.l".llrc .
: S ¢ lt tl 1 g swas Compared With the beSt ChCCk variet y 3

_'She’:lling S g cally found superior to the best check for days to flowering, SMK and

.~ For WUE trait SCMR, six advanced breedj
 PBS 16044, PBS 16045, BBS |21 76 40 5 pos o c0in

- check, with highest value of 33,7
cm’/g) was found to give SLA sup
~ lowSLA, arelikely to be water-us

g cultures (PBS 11085, PBS 14068, PBS 16042,
'6.and PBS 12177) recorded significantly higher values over the best
In PBS 16043. Only one advanced breeding culture PBS 16045 (60

erior to the best check variety. These cultures having high SCMR and
e-efficient.

In case of pod and kernel yields also onl i
B e e performy so only one advanced breeding culture PBS 14068 (PY, 1325

: ed significantly superior over the best check GG7 (py,1212kg/ha;
_ _K1C7?§kg{it1a)ci Fo;nr advanced breeding cultures (PBS 11085, PBS 14068, PBS 16041 and PBS 12177)
; IWerel entified to have superior HSM and HSMK over the best check TG37A(HSM, 29g; HSMK ,34¢).

Advanced Yield Evaluation Trial of Spanish Groundnut Lines

Single year of evaluation

| Thirty-eight advanced breeding cultures of Spanish groundnut along with three check varieties

. were c_avaluated In kharif 2008. Analysis of variance indicated that there existed sufficient genotypic
- variation for different traits in the materials studied. For days to flowering none of the culture
. outperformed the best check GG 7 which completed 50% flowering in 25 DAS. The cultures namely
. PBS16026B, PBS 16027, PBS 16032, PBS 16038 and PBS 16039 were found superior for SCMR. For
. SLA, eight cultures namely, PBS 14060, PBS 16026A, PBS 16026B, PBS 16027, PBS 16031, PBS
. 16032, PBS 16038 and PBS 16039 had statistically lower SLA than the best check variety. Highest
. SCMR (37) was observed in genotypes PBS 16026B and PBS 16038, whereas lowest SLA (147 cm’/ g)
~ wasrecorded in PBS 1603 1. For pod and kernel yields two advanced breeding cultures (PBS 11056 and
PBS 16038, with 1439 and 1481 kg/ha pod yields, and 847.67 and 867.00 kg/ha kernel yields,

- respectively) were found to possess good potential. Similarly genotypes with good potential for other
. traits were also identified.

Two years of evaluation

i In kharif 2007 and 2008, twenty-one advanced breeding Spanish cultures were evaluated along
~with three checks GG 2, JL 24 and SB XI. Pooled analysis of data of two years indicated that genotypic
differences were highly significant for all the traits studied. Differences due to years were also
significant for traits like SCMR, pod and kernel yields, HSM, SMK and SP, whereas significant G x E
interactions were observed for days to 50% flowering, pod and kernel yields, HSM and HSMK.
‘Genotypic means over two years when compared with the check varieties, it was observed that no
genotype gave significant performance for days to 50% flowering, shelling turnover and SMK over the
best check variety GG 2 for days to flowering (27 days) and shelling (61%), and SB XI for SMK (43 %).
Nine advanced breeding lines (PBS 11056, PBS 11057, PBS 16025, PBS 16027, PBS 16031, PBS
16032, PBS 16033, PBS 16038, and PBS 16040) gave significantly superior SCMR as well as SLA over
the best check variety GG 2 for these traits (SCMR, 27; SLA 197cm’/g). It indicates that these cultures,

which have high SCMR and low SLA, are supposed to possess high water use efficiency. Out of these
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s 11056, PBS 16038, PBS 16040) gave significantly highe
v SB XL The HSM of cxgll_l advanced breeding culyyy ‘P“d
: " Signi!iuanliy superior over the best check V'll'ic:; a:‘(l N
‘ ' t‘n Xl 55

nine cultres, three (P |

vields over the best check vanet

yadvanced breeding cultures wet
jon Trial of Virgini

20 ¢ ' ‘ advance . .

20 and Somnath, 33 advanced breeding lineg of %

Along with two check varietics, GG _ |
bjected 1o preliminary evaluation. A]_lhcmgh analysis of Varianee 4
‘ penotypes, none of the test entries surpassed the best check l(':c .
hich one test entry PBS 22064 (1449 kg/horan%j

a) .':.ﬂ

thyy

clever
a Groundnut Lines

Preliminary Yield Evaluat

groundnut were su
significant ditferences due to
traits studied, except for po
significantly superior 10 the best
though statistically atpar with best check.

ation Trial of Virginia Groundnut Lines
inia breeding lines were evaluated in kharif 2008. ANQy, -
types. Two test entries PBS 24100, PBS 30162 were S’A o
tively) compared to the best check variety Somnat;]gl;lﬁ-ﬂ

d yield for w
check. This test entry also gave the highest kerne] yield (044 L
iy

vt |

Advanced Yield Evalu

Thirty-two advanced Virg

significant differences due to geno
1g (25 and 27 days, respec '
ly superior for SCMR (33) while two other eNtrine,

5

found significant
found superior for SLA (189 and 173 cm’/g, respectively) compares.
best check. For pod and kernel yields none of the test entries was significantly superior OPare_djﬁ
check GG 20 (1830 kg pods and 1272 kg kernels/ha). However, one entry PBS 22042 gavverthg]
kg/ha) and kernel (1448 kg/ha) yields that were statistically at par with GG 20. This entry hazpﬂd(]l
. which is exceptionally high under NRCG farm conditions; and s al.su_gi
) derived from kernel yield. For HSM only PBS 24093 (47g) was Signgﬁgg
k (GG 20,43g). PBS 22042 also exhibited tolerant reaction to fogl?;f%

G0

early in flowerir
One entry, PBS 26007 was
21087 and PBS 26013 were

shelling out turn of 74%
high harvest index (26%

superior over the best chec
diseases (rust, early leaf spotand late leaf spot).
maturing Spanish and Virginia advanced breeding lines in summer seg s

on

e

Evaluation of early
In summer 2007 and 2008, forty advanced breeding lines derived from a cross of Chico x

and its reciprocal were grown along with parental lines ina RBD with 3 replications. Ob |
recorded on days to flower initiation (FI, d), days to 50% of the plants to flower on'plo;s ?Jr;;»?;“(}l?;g
SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA, cm’/g), shelling percent (SP)‘l
seed mass (HSM, g), sound mature kernels (SMK, %), fodder yield (FY, g), harvest index (HI %it

;:

yield (PY, kg/ha) and kernel yield (K'Y, kg/ha).

~ Analysis of variance revealed that exce i edl
i 1S of : pt for SLA, for all the traits studied, ge
;illnﬂ'erenties existed implying, thereby, the presence of considerable genetic variability fo; tl%eséﬁ
- o?gc et%cnc}}ztypes. Except also for SLA and FY, the differences due to years were also mgmﬁ
gnificant G x E (genotype x year) interactions existed for all these traits, except for SCMR and SL

o of\ggft{;fs alll;}(l:;;rovement of the advanced breeding cultures over the parents was examin
ok Varietypé; se, 17 advanced breeding Spanish cultures were found superior
parental lines, could b _;CO- A good_ m:lmber of transgressive segregants, which outperfo
Comparedwiﬂ; the Vi e identified. Similarly, when advanced Virginia lines from this cross
e Virginia parental line, all the lines were found superior. -
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- Eightadvanced breeding lines igni

arental lincs, besides b recorded significantly higher pod and kernel yi > bes
Kernel yields of the SCICCE:(I;I;;SF 321ar1d.S_E 38 recorded significantly higher I\clrﬁlccll;]?c?:l!: rlt’lcl)tlt;cbé
'ré'Spectively compared to fhe bust y_pi:a was m_thc range of 2263 - 3438 kg/ha and 1419 - 23-29 kg/f?’l
fjnte'restingly, o § e}s’ic ltlis of thC.II' parlcn{al lines 1448 kg/ha and 609 kg/ha respcclivcl‘ :
high SCMR is known to Contrizﬁtc ,la ' these _hlgh yielding genotypes had significantly hi,g,h SCMR !3";
G- ofypes in this case are likely t 0 1mpartmgl water-use efficiency of a groundnut, the high yiclciinﬁ
e R g el e yi}::l ; pfosst:ss high water-use efficiency also. Of the eight genotypes
PR omparei to the perenal Sl" our genotypes took significantly less number of days to initiate
B Days talcon by a genotype £ ine Chlqo, which has widely been used as donor parent for early
B aturity, Thus, genotyp}éls) ! (r:onzi sowing to.ﬁrst flower to bloom, is one of the component traits
: B, arc likely to mature carly alszf ing high yield coupled with carly flower initiation identified in

‘Genetics of quantitative traits

. Detection of epistasis for surrogates of water-use efficiency and heat tolerance

itative traits is highly essential for developing a breeding
butes finally contributing to enhanced yield.
reported for SLA and SCMR in groundnut.
1o such information is available in this crop.
proxy traits of WUE (SCMR and SLA)

o Infonnation on genetic control of quant
| strategy aimed at simultaneous improvement in attri

- Predominant role of additive gene effects have been
:-_ ‘However, in case of cellular membrane thermostability.
. The present study was undertaken to unravel epistasis, if ’any, for

and heat tolerance (CMT).

o D™ b S

B The method used to detect epistasis was based on triple test-crosses (Kearsey and Jinks, 1968) as

'modlﬁed by Ketata et al. (1 976). Two cultigens TAG 24 and TMV 2NLM (hereafter referred to as L1

and L2) were crossed in kharif 2006 to produce F1 hybrid (hereafter referred to as L3). These three
| testers were crossed with nine diverse genotypes in kharif 2007. The experiment, with a total of 39
. treatments comprising of 11 cultigens (L1 and L2 testers and nine cultivars), 19 single crosses including
. L3 tester, and nine three-way crosses, was planted in summer 2008 in a randomized block design with
. three replications. Each treatment was sown in a plot of 3-rows each of 3 m. Distance between rows was
. 60cm and between plants 10 cm.
Observations Were recorded on SLA and SPAD. Tissue tolerance to heat stress was assessed by
. thein vitro cellular membrane thermostability (CMT) assay which provides a measure of relative cell
~ injury (RCI ),alowRCI value indicating higher CMT and vice versa. The statistical analysis was carried

out using the TNDOSTA' programime.

due to parents (for SCMR

est crosses revealed significant differences
nificant for SCMR only,

oA Analysis of variances fort _
* and CMT), and crosses (SCMR, SLA and CMT). Though testers were 12
- cultures were found to be significant forall the three traits studied.

: 'Séé__d enhancement
:u_cleus Seed Production of NRCG Groundnut
Nucleus seed of Girnar 1 and Girnar 2 was mal .

roduced. A total of 5000 single p

ed of Girnar 1 and Girnar 2, respectively was p
harvested separately for maintenance breeding.

varieties
ntained. In kharif 2008, 1

6 and 280 kg nucleus
lants of Girnar 2 were

16
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160 L S
fPBS 12 § 12160 was in ﬁnulsm_gc oftcstmgi.e.Advancch . i
B_ .+ on Groundnut in zone IV. In anticipatj, a““ﬁf‘?
i seed production prog N of )
dnut workshop, seed pro Programme of thg ity |
seed was produced. Besides, 1500 Single ;f.r;l_f:

‘ a

Basic seed production 0 i
The advanced breeding | m{.l
of All India Coordinated Research

ing annual groun

dentified in the ensuing annual g1 i

identified in the ensuing gre e o :
e e o (zib Rgd()fti(;“ of this variety in summer 20009, dntg

L ) s seed produc %

harvested to take up nucleus seedp I. j?'

b

-anced breeding lines _ ] £
o ent of two advanced breeding cul%ures_ PE!St i]ou(}tsi }l,oecrlltsred In AICRpg
| SeCt]i cnh;mce!;}mSG 0 be entered in A [CRP-G for testml,g, dgms in khgy if 28
kharif 2003 zllr;t(i) EBfn'd 23 kg seedpods. respectively of these cultures were produced. o
takenup an (gand 2

=
.

ines in AICRP-G Trials ;

Advanced lin dvanced lines JUG 27, PBS 12160 adeBS 2:4004 werlele‘?lumefl n IVTIinkh :. |

Thrce.a ‘-z-m;OO'i of Eimught Spanish and Virginia e i L Ofevaly,
R égg %004 did not peri,'orm better, and hence was dropped. The test ey IL,]G 27 hag,
the testentzy formance over two years under mid- and end-of-season drought Situations, ang},
encouragmg[}ii 0 (;ilzzl;nccd droucht tolerance varietal trials (ADVTT) conducted in kharifzoggij h
i prcgg();i 1 :SOOahas given h igl?est yields in Zone IV over two years, and henc_e ha; been prop;
e et tested in AVT in this zone in kharif 2008, and also agronomic trials Were copy
v b dvanced lines; PBS 30044 and PBS 30073 were teteg

|
|

is variety in this zone. Two more a _ . )
if: E';zhalfz)"’;{r)ﬂsyunder Spanish trials. One advanced culture PBS 30051 was tested in IVT] undg_r__sﬁfé

trail in kharif2008.

Supply of Segregating Material to AICRP-G Centres
Detailed information on the available segregating materials in F, to F, generations of iff

crosses harvested in kharif 2008 was sent to all the AICRP-G centres. Request frqm five centr

different crosses was received. The requested seed of 23f crosses attempted for breeding obje Ves

tolerance of drought, foliar diseases and stem rot; and high yield, shellm g turn over, harvest indey

carly maturity were supplied to these centres (Jalgaon, Dharwad, Aliyar Nagar, Junagadh and _

Release of Girnar2 variety

Girnar 2, developed at NRCG, Junagadh was tested in the name of
PBS 24030 in the All India Coordinated Research Project on Groundnut
(AICRPG) trials conducted during kharif 2002-2006, and on the basis of
its superior performance it was released for commercial cultivation in
north-western zone (northern Rajasthan, Punjab and Uttar Pradesh) for
tharif season. Girnar 2 was found to be superior to both the national
*hecks, M 335 and Kaushal, for pod (36and 35%, respectively) and kernel
f16 and 37%, respectively) yields. It also out-yielded the Zonal checks
2SMG 84-1by 12% and 17%, and HNG 10 by 12%.and 10% with respecl’t
> pod and kerne] yif:lds, respectively. In the station trials conducted at
HSCG, Juqagadh during kharif seasons of 2000and 2001, this variety had
7% pod-yield ad vantage over the commercja] variety Kadiri 3
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PROJECT 02: {;T{B%GRATED PEST MANAGEMENT (IPM) IN
NDNUT BASED PRODUCTION SYSTEM

(T.V. PRASAD , VINOD KUMAR AND G.D. SATISH KUMAR")

*Principal Investigator of the project since May 2008

#* [ncluded as an associate since May 2008
Activity1: M i :
ty anagement of insect pests in groundnut based production system (T.V.Prasad)

Integrated Pest Management in groundnut based inter croppingsystem
ement (IPM) in groundnut based intercropping

ltivar GG 20 was sown atan inter-

undnut was intercropped with
riety), green gram
otton (G

The experiments on inte i
: son inte grated insect-pest manag
system were carried out during kharif 2007 and kharif2008. The cu

row spacing of 45 cm in a plot of 6 m x 5 m wi icati
: /ith three replications. Gro
sunflower (local variety), castor (GAUCH-4), pigeon pea (BDN-2),soybean (local va
i cotton (Deviraj) and hybridc

(K-851), cluster bean (local varicty), B
2 , Bt cotton (MRC ,
Cot 10) in row-to-row ratio of 3:1. " on Ga01), desteo
e Th; 280]!;32 results indicated cluster bean supported significantly small population of jassids at
: 1 t?m £ thri S than Fhe Ot!ler intercrops in both the years. Among the intercrops studied, the
opulation of thrips was higher in soybean and red gram intercrops while that of thrips was lower in
o, itremained low.

castor and hybrid cotton and it remained low at 30 DAS, and at 45 and 60 DAS als
ned in groundnut as a sole crop. Among the intercrops, the

d gram (2205 kg/ha), which was followed by castor (1427
ping of groundnut with red gram gave the highest CBR

_ Ma}fimum pod yield was obtai
highest grain yield was obtained in re

kg/ha). The ppoled data showed that intercrop
(1: 3.40), which was followed by intercropping with castor (1:3.23).
Effect of bio-pesticides on sucking insect pests of groundnut
trolling sucking pests of groundnut, the

Among various pesticides tested for their efficacy in con
lowest population of jassids and thrips (5.20 and 5.49 per 5 sweeps, respectively) was observed with
4%)- and this was followed by the

spray of the reference chemical pesticide viz., monocrotophos (0.0
t best treatment with a population of jassids (7.40 per 5 sweeps) and
to control (2178 kg

biopesticide V. Jecanii (2g/L) the nex
thrips (5.53 per 5 sweeps) compared to control (untreated). However, compared
Jii recorded the highest yield (2549 kg pod/ha).

pod/ha), the spray application of V. lecar

Evaluation of new molecules against sucking pests of groundnut
les viz, imidachloprid, carbosulfan, acetam iprid, profenophos and

d for their efficacy against sucking pests of groundnut. The results
imidacloprid (0.0035%) + 2 sprays of 0.008% imidacloprid (30 and
n reducing jassid population compared to control and other
dnut of 1298 kg/ha compared to only 925 kg/ha obtained from

Various new molecu
thiomethoxam wcre evaluate
~indicated that seed treatment with
45 DAS) was significantly superior 1
treatments, with highest yield of groun

. control.
Screening of genotypes and cultivars
ened for resistance to jassids under field cond

S Out of 29 genotypes sCIe
the genotypes NRCG CS nos' -101, 108, 241 and 290 wer
sweeps) and NR d 266 were found to be mod

itions during kharif2008,
istant (<5 jassids/S

e found moderately res :
erately resistant (L3 thrips/3

CG-CS- 101, 220, 263 an

18
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eties screened for resistance to sucking pest
- S,

sistant to jassids (< 5 jassids/5 sweeps) Varietj
> Varieq:

Out of 57 released Spanish bunch vari
tles: &

5.GG 7and R-9251 were found to be moderately r¢
2,GG3.GG 7.Kadiri 4, Kadiri 3, R-9251 and TAG 24 were found to be moderately resist
4 thrips/3 sweeps)-

Out of 51 released Virginia varietie

ant to th.n

s screened, none Was found free from jassig
angd

infestation. Compared to other varieties, however: for jassids, xiarieties BAU 13, CGMS 84.1 ;
MH 2 and MH 4 were found to be moderately reelstant =i Ja§51ds/5 sweeps) while for Thrip; M
MH 2 and MH 4 were found to be moderately resistant (<4 thrips/5 sweeps). s Varje
Screening of groundnut varicties and genotypes for their relative resistance to damg,,
Caryedon serratis age

ditions, the number

In laboratory con
ss of weight was also

counted and the accompanying 1o
observed on the pods of GG 3, Jyoti, R 3808, and TAG 24 (<40_ mean n
Minimal loss of weight was (< 15%) observedinGG3,
.;!

CO 2, which recorded 116 mean no. of eggs.

4,GG 6, VRI 3, TAG 24 and TG 3 while that observed on the pods of ICG (FDRS) 10and CO 1
high(> 50%).
Bio-ecological studies of Caryedon serrd

-qtus was S
dnut. The average
dicated that €28, larval, pupal an

tus

tudied under prevailin
temperature an

g laboratory condition during
d relative humidity were 27,

The life cycle of C. ser’
d adult period were 4.3, 30.

2008 on the preferred host, groun
79.6% respectively. The results in

and 19.8 days, respectively.
Effect of seed treatment of insecticide (Imidachloprid) on sucking pests in Summer 2009
Among the ted, seed treatment with imidachl
(70% WS) @ 5 Z/kg seed pr populations of | assids and thrips
and 3.19/5 sweeps, I€SpeC | (6.87 and 10.11/5 .
respectively).
Monitoring of major insect pes
In the crops sown at monthl

Jitura and Aproaeremd modicella
craccivora, and Hysteroneurd setariae

5 g/kg seed) tes
controlling the
d to untreated contro

different doses (1, 2,3,4,and
oved to be the best in

tively) as comparc

ts of groundnut
y intervals, the populations of Hel
were monitored using pheromone traps and that of apt
) by using cylindrical sticky trap while the populations 0
and thrips were monitored using the sweep net. The sucking pests like thrips and jassids were !l "
during October (23.8 and 20.0/5 sweeps, respectively) and the highest population of aphids (43
and leaf miners (100.3/trap) were recorded during December. Helicoverpa and Spodopterd cont

be present inlow numbers throughout the year (Fig. 1).

icoverpa armigera, Sp
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Figure 1. Parameters of weather vis-a-vis population of pests during kharif 2008

= : { . . v 1] -
(Tmax=maximum temperature (" C); Tmin=minimum temperaturc (" C); RH (m) = relative humidity in

morning (%); RH (e) = relative humidity in evening (%); RF= rainfall (mm);
Activity 02: Integrated management of major diseases (ELS, LLS, rust, collar rot, stem rot,

PBND) of groundnut (Vinod Kumar)
Disease resistance

Kharif2008
A total of 94 genotypes along with susceptible check (GG 20) were evaluated for resistance to
early leaf spot (ELS), late leaf spot (LLS), rust and stem rot diseases under field conditions in the rainy
season of 2008. The plants were raised in the sick plots which were inoculated with stem rot pathogen
 (Sclerotium rolfsii) at the time of sowing and then again at 30 days after sowing (DAS), and foliar
'~ disease pathogens at 30 DAS by spreading the diseased leaflets collected from previous season's Crop.
~ Observations on foliar fungal diseases were recorded by adopting a 1-9 modified scale and those on
. stemrotas percent incidence. Observations on pod yield (g/3m row) were also recorded.

i Screening of 19 genotypes for resistance to ELS, LLS, rust, and stem rot, was continued for the
~ 3"year. The incidences of soil borne diseases viz., collar rot and stem rot were in the ranges 0f0.0-58.0%
" and 0.0-53.0%, respectively. The severities of fungal foliar diseases ELS, LLS and rustas recorded on 1-

" 9modified scale were in the ranges of 2.0-6.8,1.5-6.2,and 1 8-6.8, respectively. Six genotypes showeg
" resistance to collar rot, three to stem rot, and two to ELS, LLS an RCGC

d rust while two genotypes (N
. 329and 346) showed multiple diseases (ELS, LLS, rust and stem rot) resistance.
Among 34 promising genotypes (screened earlier between 2003-2007 and some of which
" possessed multiple diseasc resistance), which were screenc

d further during 2008, only two genotypes,
' NRCG CS-73 and 85, showed resistance to ELS, L LS and rust while the other genotypes showed only
- moderate resistance.

20
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o the first time, five
ned for the first time, I
ot while on€ genotype, NRCG CS-385 ¢ }g Sedﬁ_ﬁs’i
mudf'

otypes SCree

Among the 40 new gen \
3 ance to stem!

394, 398, and 399, showed resist
resistance to ELS.
ason of 2008, under

During rainy s¢ : " bl
blocks, 20 genotypes including suscept!
and stem 1ot (

ificially inoculated sick-soil conditiop -
ance checks were screened Sel Cong

4 < rolfsii) pathogens. The disease 1'ncjdence aratqg’_-

esi to collar rot (4. niger) i  eaaEtialy S Of i
and Sstri?; ot uif:epti(ble check, GG we;ctﬁli— f;/ool’;r;i ?\%Crgg‘;cg BS]YT ;‘eog“;\;i; ;2: I!ZIIR hestﬂf::
AP 2 7 serve nge _
b (83lj%)tgl?lsr‘;???;zidcnce <20%), and genotypes NRCG CS-85 anq 1(;’(2} Cs
d, the genotype NRCG CS-104 p,  shoe

and 25 showed resistance 0 S r pod yiel S 110and C hﬁt
n row)), CS-110and CS-113 (hogp 400

; - fo h
resistance to collar rot (incidence < 10%). As Cordg
j 7851 P21 o
followed by €3 : (25g/2m row).

art :
and resist

highest yield (104 g/2m row)) ‘ ;
row) while the yield of the check variety GG 2 was quitelow
Summer 2009 » _
¢ to PBND under field conditions at Raichur .
B

aluated during summer 2009 for resistance to p

A total of 14 promising g¢ ’ .

under field conditions at Raichur-a hot spot location. The dlseas? }ncll]derfce WanFeC(;rded at threg h
i.c. 40 and 60 DAS, and at harvest. The incidence ocf }S’EE;D wak c112 (; rfé s.ri(;?ag;t(;cgé?'A (FSS 396) to3§
otvpes viz, NRCG CS 296 and recot k i0n (<5% incite:

(CS 280). Two genotypes Vi lecherk KRG c1hd§_n

compared to the highest of41.9%inthe suscepti
Screening for resistance to stem rot and collar rot under artificially inoculated conditions

evaluated for resistance {0 stem rot (S. rolfsif) in concrete pjy,
Artificial inoculation was made twice, first at the time of S0Wing a:
as found to be highly resistant with a zerg r
ified as resistant with a disease incidenc;;
168 while it was 25.9%in GG 2. :

Screening of genotypes for resistanc
re ev

Eighteen genotypes WerIc
during the summer season 02009
second at 21 DAS. The genotype
disease incidence. Another genotyp ]
16.7%. The highest incidence of 80% was observed in CS-

Also, 20 genotypes were evaluated for resistance to collar rot pafhogen (Aspergillus ”igef)'j
cks. Artificial inoculation was made at the time of sowing. Eight genotypes viz. NRCG¢

did not suffer any incidence of disease and hence Wel

and 334
¢ the highest value for incidence was 39.58%.

NRCG CS-343 w
e, CS 160, was ident

concrete blo
nos'-81, 104, 110, 164,272,316, 331,

identified to possess promising resistance whil
nd soil borne diseases under field conditions

Biological control of major foliar fungal a
dy the effect of soil-application"ﬁ

uring kharif 2008 to stu
te T-170) and foliar application of culture filtrates o
| borne and foliar fungal diseases of grounduu

ded on 1-9 modified scale while those on soil bomi

A field experiment was conducted d
enriched Trichoderma harzianum (Isola
Verticillium lecanii and Trichoderma on 501
Observations on foliar fungal diseases were recor

diseases were recorded as percent incidence.
The results revealed that the incidence of aflaroot and collar rot was below 10%. Po

o

incidence varied from 9.7 to 22.7%.
Trichoderma or castor cake alone significaity

The application of castor cake enriched with
reduc?d pod rotincidence. There was significant reduction in the disease severity of late leaf spot (LS|
by soil application of enriched Trichoderma plus foliar spray of culture filtrate of V. lecanii at S0%

15-day interval

dilution on the first appearance of the leaf spots followed by two sprays at
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application of Tric/ i . -
rcgfl ced the LLS :l‘;;g:;eg ’{;‘Lfoug“ ed by follar‘spray_nf spore suspension of Trichoderma significantly
_The reduction in the intensities of ELS and rust by different treatments were,

however, non-significant.

Integrated Disease Management

With gro i i
i du%' mlglr.lkc}:::ts;;i)tz)\éar OGG 2,a ﬁeld trial was conducted in RBD with three replications and six
o e iseases (collarrot _ Observations on major foliar fungal diseases (ELS, LLS, and rust) and
rot, stemrot and pod rot) were recorded. The components of IDM were:

aconazole (1ml/L)

EER
T, | : | Seed-treatment with Trichoderma (10g/kg) + two sprays of Hex
fter t isi o

= ;e c::(r1 tl;e ft'zrst VlSlll)le symptoms of foliar diseases and 2™ after 15 days thereafter
'_,}1 - eatment with Mancozeb (3g/kg) + two foliar sprays of Hexaconazole (1ml/L)

s ec.ed treaj[me.nt with Tebuconazole (1.5g/kg) + two foliar sprays of Tebuconazole (1ml/L)

T, Soil-application of Trichoderma (4.0 kg/ha) + castor cake (250 kg/ha) + two sprays of

Hexaconazole (1ml/L)

L Seed treatment with Trichoderma (10g/kg) + T, \
__Tﬁ' Control J
' The results indicated that the lowest incidence of stem rot and the severity (percent disease
index) of ELS, LLS and rust were observed in T, (Tebuconazole: seed treatment followed by two foliar
sprays)- the differences were statistically significant. The differences among the treatments with respect

f collar rot and pod rot were, however, not significant. Compared to the control, the pod
ts and it was highestin T

to incidences 0

yield was significantly more in all the treatmen

e through organic amendment
1s and ten treatments with susceptible cultivar GG 20,
ation (in furrow) of fresh

study the effect of soil applic
an (500 kg/ha), Calotropis procera (100 kg/ha),

Management of soil-borne diseas
A field trial in RBD with three replicatior
ason 0f 2008 to

was conducted during the rainy s¢
leaves of karanj (Pongamia pinnata) (500 kg/ha), bany
g/ha), and castor cake (500 kg/ha), cotton seed cake (500 kg/ha), gypsum (500
for management of stcm rot and collar rot discases.

custard apple (100 k

kg/ha) and lime (100 kg/ha) at the time of sowing

The field was inoculated with 4. niger at the time of sowing and with S. rolfsii, 21 DAS. For
management of stem rot, the effect of soil application of clemental sulphur @ 20 kg/ha, was also studied.
The results revealed that the maximum incidence of collar rot (5.3%), stem rot (26.6%) and pod

rot (48.6%) were observed in the control. The incidences of soil borne diseases (stem rot and pod rot)
gamia lcaves and the application of castor cake.

{ sulphur. The

reduced significantly with the application of Pon | the
dence of stem rot was observed with the application of elemental §
ion of lime followed by application of castor

However, the least inci . _
highest pod yield (834 kg/ha) was recorded with applicat
cake (792 kg/ha)as compared to control (707 kg/ha).

~ Evaluation of new fungicides against soil borne diseases

¢ . During kharif 2008, a field experiment Was conducted in RBD to study the effect of seed
~treatment (with systemic fungicides), on the soil borne diseases: The fungicides used gere
~ hexaconazole (2mL/kg); hexaconazole (1 mL/kg)+captan (3 g/kg): carbendazim + mancozeb (SAF) (3

22
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1 /kg); Carbendazim (2 g/kg).

8/kg); Tebuconazole (1.5 g/kg); Propiconazole (2 mL/Ke): Vlld\ﬁ; E:zorﬁro%)lbrcomparisen.

Mancozeb (3 g/kg): and Captan (3 g/kg). Untreated geeds were used e :

, ' antly reduced by varioyg

:  ances was signific
The results showed that the incidence of soil borne diseases

0 ere observed in the cro
treatments. The least incidences of stem rot (3.85%) and pod rot (11:;) 3g;1/ ?c‘flw highest pod yield (8717)
raised from the seeds treated with Tebuconazole (2 g/kg). this crp{) E‘arbcndazim +Mancozeb (stem rot
kg/ha), and was followed by crop raised with the seeds treated with

SIO'V, od t2 0 ; 1 cr/ha). -
o; podrot 20.7% and pod yield 817 kg/ha) owth of Sclerotium rolfsii

Studies on effect of different crop residues and plant extracts on gr

- - idues left behind after harvest influence
The types of crops that are raised in the field and the rCSldEe;ng multiplication of S. rolfsii while

the microflora of the soil. Some crop residues may promote growt . .
the others may inhibit it. ES;perimcri:ts were undc)rftgkcn to study the effect ofcicr)g JEZf;C;?;g;{lcﬁgzi.
growth and sclerotial germination of S. rolfsii and the incidence of stem rot on gl une BE; o
extracts (5%) and dried crop residues of 12 crops viz.,, groundnut, soybean],_ p1g tzI:ke;l The result’
black gram, sunflower, sorghum, pearl millet, maize, wheat, onion, and garlic were letél e ;
showed that the leaf extracts of garlic, onion, pearl millet, sunflower and Sorg}‘“mb‘l:‘ml](p y - ‘;
the mycelial growth. Aqueous leaf extracts of pigeon pea, green gram and black gram | T 13;
moderately inhibited mycelial growth and sclerotia formation but the sizes of sclerotia wgf[?l also sn;?
compared to those in control. Aqueous leaf extracts of groundnut and soybean enhanced the mycelial
growthand there was an increase in the number and size of sclerotia. The effect of these crop residues on

germination of sclerotia, rate of mycclial growth and subsequent production of sc{:erotra was also
studied. The germination of sclerotia was lowest on the residue of sunflower (15.2 AJO), followed by
garlic (17.5%), onion (19.2%), pear] millet (21.5%), sorghum (27.3%) and maize (29.2%). The rate of
mycelial growth and sclerotial formation on residues of these crops was also very slow. Even after 20
days of incubation, the number of sclerotia produced on these residues varied from 17 to 59. The highest
germination of sclerotia was on the residue of soybean (88.27%), followed by those of groundnut
(81.70%), green gram (73.28%), black gram (62.25), pigeon pea (57.78%) and wheat (47.54%). The
rate of mycelial growth and sclerotial production in the residues of soybean, groundnut, green gram,
black gram and pigeon pea was very high and the mycelial growth covered the entire surface of the crop
residues. After 20 days of incubation, the number of sclerotia produced on these crop residues varied
from 669 to 1105. In control, germination of sclerotia was 61.0% and the number of sclerotia produced

was 578.

Inpot trials, the lowest incidence of stem rot (3.33%) was observed on groundnut plant grown on
soils having the residues of sunflower and garlic. The highest incidence of stem rot was observed in the
groundnut plants grown on soils having residues of soybean and groundnut (100% and 96.67%
respectively). Thus the study showed that crop residues of groundnut, soybean, pigeon pea, green gram,
and black gram stimulated mycelial growth, sclerotial germination and enhanced stem rot incidence.

Studies on vegetative compatibility among the isolates of Sclerotium rolfsii

For identifying suitable consortia of compatible isolates for inoculation in the sick plots, various
combinations of isolates in pairs (400 permutations and combinations) were tested in petri dishes.
Vegetative compatibility matrix revealed that out of 3481 combinations, only 1512 were compatible
(44%). Among the incompatible combinations, the mycelia of the two isolates interacted and formed
inhibition zone at the line of interaction showing their antagonism. Mycelial lysis was apparent in the
zone of inhibition (Fig. 2). In a few isolates, after 20 days, the width of the inhibition zone varied 5 to 9
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mm. The obscrved extent of antagonistic reactions showed the wide diversity among the isolates. On
the basis of the results on morphological and pathogenic variability in conjunction with vegetative
compatibility and diversity analysis, four isolates viz., NRCG-SR 6, 7, 18 and 57 were identified for use
ina consortium for development of sick plot.

Figure2: Mycelial growth of four isolates of Sclerotium rolfsii showing compatibility among
theisolates A, Band C and incompatibility (zone of lysis) of isoloate D with A and C

Studies on dynamics of soil population of S. rolfsiiin sick plots

At intervals of one-month (before addition of inoculum) soil samples were collected from each
micro-plot in the sick-plot and also from the control plot. These samples were evaluated for their
population of S. solfsii in terms of colony forming unit (cfu)/g soil. The results showed that the
population of S. rolfsii increased from negligible level to the highest level of 31 x 10’ cfu/g soil in
December and then decreased in the following months (Figure 3).

Dynamics of population of S. roifsii in the sickplots

7

Soll Population (x 10° cfu/g soil)

Figure 3: Average soil population of S. rolfsii in micro-plots
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= diseases

: ino resistance 10
Seed enhancement of genotypes and cultivars with promising types (Code 1-1,C8296,CS5 298, ¢
The seed multiplication of 30 promising cultivars nd 588V E g OG 52-1, C8 253, C8 28
266, CS 263, CS 168, PBS 12169, CS 251, CS 297, CS 77, C8 0% 10 5 ¢ 101, CS 289, CS 241, C (8
CS 19, CS 144, CS 102, CS 301, CS 270, CS 160, CS 287, Cs2 - to one or other disease Was takenup
273, CS 243, and CS 272) identified earlier for having fes‘statt-l\?e hot spot locations. '
during summer 2009 for their further evaluation at their respectl
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PROJECT03: PHYSIOLO
' GICAL STUDIES 4
SIRIESEA T et T ENVIRONMENTAL

(P. C. NAUTIYAL, J. B. MISRA AND RADHAKRISHNAN T.)
Traits of drought tolerance associated with seedling vigour

Germplasm accessi ;
associated wilt)h seed anc? Sssgg(;llsinagn\?i '{(:Jlfllrtl: 355‘ Q'f E,roundnut _pos_scssing aprnonile desititils He
were identified. These cultivars and gfperm lrl suita le‘.for cultivation under rain-dependent conditions
. Qimulatelcji : sn:c1 accessions were cvglugled for tolerance to drought and
of rout, liypocotyl andepioaty] — C(‘)I'l itions). Genetic variations in germinability and lengths
o mon picotyl, opening of cotyledons, and growth of seconda t
_ g the genotypes evaluated. Four Spani X i : ry roots were observed
sdéiitified ns the promaisin : (?fur pam_sh cultivars viz., TAG 24, Girnar 1,J 11, and KRG 1 were
12752 (SHANTUNG) an c% f;g:z 015 ;?(\;f_mg in drought prone areas. Germplasm accessi_ons viz. NRCG
i e st AT gerThingg ( 3-4-4-1-1-1) were identified to be tolerant of high temperature
s th% I'fniinatlon and showecli earl)_r seedlyng growth. On the basis of studies on utilization
three different sced seed, a total of 10 cultivars including both Virginia and Spanish, and belonging to
rent see _—wel_ght groups and types, it was observed that both medium and high seed-weight
groups were eﬁ'gmen} in utilization of reserve-food while the low seed-weight group was found
rglatlvely ll}eﬂi01ent in mobilizing food-reserve from the cotyledons to establish seedlings with high
vigour. An_mvcl:se and significant relationship (= -0.71, n=15) between specific leaf area (SLA) and
tqtal seedling blorr}ass was established (Fig. 1), i.e., lower the SLA (thick leaf) higher the biomass,
higher the SLA (thin leaf) lower the biomass was also observed. Thus it was clear that the parameters
such as 100—§eed weight, efficient utilization of food-reserve, development of secondary roots, and low
SLA are c'lesu‘ablc traits in groundnut, especially for cultivation in rain-dependent system. The tolerant
lines/cultivars so identified could be used as donor parents in breeding programmes aimed at improving

seed vigour in groundnut.

Two cultivars, Kadiri 3 (Virginia) and ICGS 11 (Spanish) showed the least influence of seed-
var GG 2 showed the most. Total sugar

maturity stages and stora ge-period on seed vigour, whereas culti

content was high in immature seeds; in addition, these seeds imbibed more water during germination
than that absorbed by seeds of rest of the categories (optimally- and over-mature). This could be the
cause of imbibitional injury in immature seeds, leading to poor germination. On the other hand, over-
mature and optimally-mature seeds showed high Ca content and the relationship between seed Ca
content and germinability (r=0.79), and seed Ca content and seedling vigour (r =0.84) were positive
(Table 1). More research work is, however, needed on this aspect to utilise high seed-Ca genotypes for
improving seed and seedling vigour through breeding programmes.

Evaluation of cultivars for photosynthetic efficiency
Chlorophyll fluorescence was measured in 30 cultivars during summer and .
the help of Hansatech, Fluorescence Monitoring System, FMS 2. Observations on photolsynthetlcally
active radiations (PAR), leaf temperature, steady state_fluorescence yield (Fs), light adapted
SI1(OPSIIR) and electron transportrate (ETR)

m (Fm'), quantum efficiency of P
the parameters such as Fs (steady state fluorescence), Fm

d variable fluorescence (fv), antennae efficiency of
fficient (qP), non—photochemical quenching

rainy seasons with

fluorescence maximu .
were recorded. Wide genetic variations 1n
(light adapted fluorescence maximum), light a-dapte
pS II (F,-F)/Fu> photochemical quenching C0-€
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Jotochemical quenching (NPQ) and chlorophyn;,é

co-efficient (qPQ), alternative definition of non-pl .
¥ £ . : Table 2), and growth :
ﬂuorescenc F/F - v ig-a-vis photos nthetic cfﬁclcncy( a ’ and Yig],
¢ (Fy/E), were observed vis-a-vis P rchlzrophyll *a’ fluorescence under water defici Strélgg

traits > 5 .
(Table 3). The F,/F, showed lower values 0 acclimation to water deficit stress apg 1
$

conditions compared t iti indicating :

o normal conditions, 1n ) e
m W ontrast in the p: _
damage to thylakoid membrane in stressed plants. The cultivars showing ¢ pdrameterso

chlorophyll fluorescence and traits related with drought will be aqalyscd fgi}‘ﬂg’i‘lrgﬁi}mlymorphism :
to identify molecular markers associated with photosynthetic efficiency an g W, ;

Root profile under well irrigated and water deficit stress

Root architecture ; to play an important role in crop quonnance, particg!arly Under
RS DL L piay : wn underram—dependentcondltionsand:;__f

water scarcity environments. Groundnut, is by and large gro st o kS
far not muclzyis known on tflecfg;?etic controfof root traits. A study was u-ndt?r.taken Witlisix Cultivarg
varying in specific leaf area (SLA) vis-a-vis WUE. Significant genetic var}ablllty was observed in root

traits recorded in three years (2006, 2007 and 2008). Each year, the root traits were studied at 60, 70 apq
80 days after emergence. Results showed that genctic variations ex'lsted in root l_tjfngth (cm), root length |
density (cm. m™), specific root length (cm g m”), total root dry weight (g. plant”), shoot dry weight (e
plant™), root dry weight (g. m®), root weight density ( gm’”) and root shoot ratio, unc'ier both normal apg
water deficit stress conditions. Under the water-deficit stress conditions, cultivar Girnar I showed Jeagt
reduction in root length, root length density, total root dry weight in all the samples drawn from differens
stages of growth. In Girnar 1, the root-shoot ratio was least affected due to water deficit stress at 70 days
after emergence and in ICGS 44 at 80 days after emergence. Due to water deficit stress, the cultivarsJ,

24 and ICGV 86031 showed the least reduction in root weight (g. 'plant") at 80 days after emergence, Iy
conclusion, under stress conditions root growth was hampered in terms of both root—shoqt ratio angd
number of roots in different soil layers, i.e., 0-15, 15-30 cm, 30-45 cm and beyond 45 cm (Fig. 2). Root

volume also changed significantly under the water deficit stress conditions (Fig. 3). Genetic variations,
observed in this study, could be utilized in breeding programmes for improving drought tolerancein
groundnut. The root traits under normal and water deficit conditions are yet to be related with the leaf

water status and growth and pod yield vis-a-vis drought tolerance in groundnut.

Analysis of late embryogenesis abundant proteins (LEAs)

During seed maturation, various events happen including accumulation of storage products, the
suppression of precocious germination and often the induction of dormancy. Mature embryo of various
species also contains a highly abundant set of hydrophilic heat stable protein referred to as late- "
embryogenesis abundant (LEA) proteins, resembling the heat shock proteins. These proteins generally
disappear following germination. The role of such proteins in seed longevity, dormancy and cross
tolerance mechanisms in plants is still obscure. Hence, it was of interest to investigate the SDS-PAGE
protein profile in groundnut seed during desiccation and germination in seed dormant and non-dormant b
cultivars. Comparison of protein profiles of seed dormant and non-dormant types before harvest, at
final-harvest and during different hours of curing showed variation in interplay of protein bands of both |
low and high molecular weights. Protein profile also varied due to application of ethrel, whereas ittleor -
no difference was observed between protein profiles of ABA treated and non-treated seeds at 24 h of

germination. Seed during curing or desiccation remained physiologically active and probably the
proteins appearing during desiccation helped the seed in prolonging its viability and vigour though these
proteins disappeared during germination. Detailed studies are required to understand the role of LEAs
protein in longevity, dormancy and in desiccation tolerance. During seed maturation and germination
major changes in physiological status and metabolic events take place. In groundnut seed, ABAalso

naintains the dormancy by inhibiting ethylene production.
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Table 1.

Calcium content of seeds of six groundnut cultivars of

different habit and seed-maturity groups

Cultivar Ca content (%)
GAUG 10 (HYR)** 0.38
M 13 (HYR) 0.38
Kadiri 3 (HYB) 0.39
ICGS 11 (VUL) 0.38
Gimar 1 (VUL) 0.37
GG 2 (VUL) 0.34
CD (P=0.05) 0.02
Maturity groups
Over-mature 0.39
Optimum-mature 0.38
Immature 0.36
Natural seed lot 0.38
CD (P=0.05) 0.02

**HYB, Virginia bunch, HYR, Virginia runner, VUL, Spanish

Table2. Comparison of physiological traits related with drought tolerance in 30 groundnut
cultivars under normal (100% cpe) and water deficit stress (50% cpe) conditions.

Parameter Fo (bits) Fm (bits) Fo/Fm Fv (bits) Fv/Fm
Control | Stress | Control | Stress | Control | Stress | Control | Stress | Control | Stress
Minimum 18.5 19.7 638 615 0.022 0.023 494 445 0.724 | 0.638
Maximuma| 31.5 243 905 928 0.047 0.038 776 782 0.857 | 0.838
Average 24.54 | 21.71 778 748 0.032 | 0.029 627 595 0.798 | 0.787
Parameter PAR Fs (bits) Fm') (bits) PSII ETR
Control | Stress Control | Stress | Control | Stress Control | Stress | Control | Stress
Minimum 700 919 19.5 20.7 242 24.8 0.130 0.092 53.51 40.9
Maximum 1137 1121 32.5 25.3 40 28.5 0.245 0.202 | 102.88 | 92.26
Average 1019 1066 25,5 22.7 313 26.4 0.186 0.142 80.02 | 63.37
Parameter qP qNP NPQ Transpiration (mol m’sec”)
(m mol m’sec”) g,
Control | Stress | Control | Stress | Control | Stress Control | Stress | Control | Stress
Minimum 0.75 0.66 1.12 1.16 16.83 22.05 1.63 0.9 53 19
Maximum 0.88 0.83 1.37 1.72 36.14 | 38.58 3.43 2.33 168 55
Average 0.84 0.77 1.21 1.25 25.95 28.20 2.54 1.50 96 30.69
Parameter T2 T, (PC) SPAD (units) RWC (%) Chlorophylls (mg g") | Carotenoids (mg g)
Control | Stress | Control | -Stress Control | Stress | Control | Stress | Control Stress
Minimum 1.07 1.73 30.6 29.5 81.18 | 68.81 6.36 3.93 2.7 1.66
Maximum | 2.20 2.53 47.3 48.8 9049 | 88.66 |° 16.72 8.04 6.12 292
Average 1.54 2.14 39.27 | 38.92 86.31 81.45 1141 6.184 423 2.386
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Figure 1. Relationship between seedling biomass and specific leaf area (SLA) in 30 fi?fy
old seedlings in ten groundnut cultivars belonging to Spanish and Virginia

types
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Figure2. Root volume in six groundnut cultivars under normal and water deficit stress
conditions at 60, 70 and 80 days after emergence
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F]gure3 Root dry weight in six groundnut cultivars under normal and water deficit stress
conditions at four different soil depths

Scanned with CamScanner



DGR Annual Report 20 v
08-09

sagpoegn
-LATION TO SOIL HEALTH AND.

ICAR
ORG:\NISI\‘IS IN
IOUNDNU I

PROJECT 04: MICRO
PLANT NUTRITION IN

(K. K. PALAND R. DEY)
ms
rowth and yield of groundnut

¢ enhancing the ¢

grmmdnul-rhizobia afld plant growth promoting
compatibilit . ated groups and also in various combinations for lheigr ;
compatibl 1)’-'(_311 the basis of compatibility (osts, seven €0 were identified comprising
S 1(6)-‘ . C‘Strd'ms of PGPR(Rceua’omona.s‘jhm otypeGBI-lUl and pseudomonas maculicolg
hi b onsortium D), PSB (P‘s'eudom(mm sp. : Bacillus ]){')[)’HI}'X{I H5; consortium E). a0
izobia (NRCG 4 and NC 92; consortium F). All the seven consortia (L E. F, DE, DF, EF, and DEF)

were tested in field trials.

Consortia of beneficial microorganis

Eva

luation of consortia of microorganisms fo
Phosphate solubilizing microorganisms,
d within the St

rhizobacteria were teste
pescens bi

ated for their performance- Inoculation with

. obia brought about improvement inrootand
). The consortium E of

| the consO
jons of PGPR, pSM and rhiz

duction, nodulati d nodule mass (Table 1

ms was found to be the best as it brought about the maximum
was followed by the combinations of PGPR, PSM and rhizobia

Puring kharif 2008, al
consortia of different combinat
shoot growth and biomass pro
Phosphate solubilising microorganis
improvement in pod yield (9.6%) and

(7.2%) (Table 1).
ndnut

h and yield of grou

he summer and kharif seas
Id of groundnut. Four AM fungal cu
and Gigaspord scutellospora,
oculation with different

dnut culti

008 to study the effects :
Itures viz., Glomus '
obtained from the

AM fungi (1500-

M fungi on the growt
ons of 2

Evaulation of VA
A trial was conducted 10 pots during t
of inoculation of AM fungion the growth and yi¢
Glomus fascfcu!atum, Glomus mosseds
ew Delhi, Wer used. In
owth of groun var GG 2 in terms

etunicatum,
Division of Microbiology, IARL, N
00 g soil) signiﬁcantly improved the gr
dules, and pod—yield. An increase in root volume
increased the root volume at

2000 chlamydospres/ 1
d root number and mass of no
culatum and G scutellosoprd
nd G mosseae enhanced the

of biomass of shoot an s
h G fascic
th G fasciculatim 3

n with Glomus fasciculatum,

inoculatio
d nodulation, root volume,

g kharif,
ntly improve

Durin
scutellospord significa
arental lines ViZ- ICGV 86031 and their SiX progenies a7l e '
ndnut genotypes ition and microbial population in the

tal lines, three progenies (JUG 22, JUG 24 and GUJ 48) were high -

JUG 47) were Jow yielding: It was hypothes’Z .

pared to paren
d the remal (JuG 43,JUG 46 and

yielding an

Scanned with CamScanner




)

HITpoTIe
ICAR

DGR Annual Report 2008-09

that it shoul i :

B ouiation jf?l?lsosrslll;{l)flt% cnh[z!ml:‘c nutrient uptzllkc and thus yield of groundnut by manipulating the
B roiic constitution of 1, ene dlcml and dc[gtcnous microorganisms in the rhizosphere through the
B o ot 7 DAD Sugbroun nut. Populatloln dynamics of different groups of microorganisms,
o Tines: il ste?]ucntly at .’;'—day‘ intervals in the rhizosphere of varicties and advanced
. oiphores o’f -t a tr'e populalm‘n of cyanogenic fluorescent pseudomonads was high in the
R e o g lines giving low yields compared to the population of these microorganisms in
p. 1e high yielding parental lines GG 2 and ICGV 86031. The population of cyanogenic

fluorescent pseudomonads increased appreciably over the period of time.

R i 1 ; "
esults of a replicated trial in kharif 2008 indicated that among the breeding lines with good

gll'zf:(ii’i;hge Egg:];':filg]ﬂI‘Zc))f‘;(:ys:l{:lodgen1.clf1u0rescent psF:udomonad Was'maintained atlow levels while in the
i — g’e d, with passage qf time the populgnon increased several folds. Though
o high-yiclding linoe ﬂll)e u omona_ds Vis-a-vis cyanogenic strains was not always linear either in low-
B coniestis s inc,reasn:i W?§ an lngilcau_on t_hal in low-yleldmg lines the population of deleterious
iy ; e u{ulc in high-yielding lines it decreased with passage of time. The increase
population of cyanogenic fluorescent pseudomonads was identified as one of the causal factors

for low yields. Further studies are, however, required for understanding this phenomenon.

- Evaluation of new strains of groundnut rhizobia

A pot‘—tna! was taken up during summer 2008 to evaluate the newly isolated nod'nif strains of
groun_dnu}t rhizobia. Nine strains viz., HTT 6, PUR 3, PAS 17-2, FN 1, BN 10, HTT 7, FN 2,'BNX 2,and
BN 1 having competitive trait like production of siderophore besides capability of producing IAA like
substances were tested. In cultivar GG 2, inoculation with two strains PUR 3 and BN 10 proved highly

effective in increasing the nodulation and pod yield (Table 3). Other strains, which proved to be

effective, were FN 1 and BN 1.

Ten new isolates of nif nod” groundnut rhizobia were subsequently tested in a field trial during
kharif 2009 keeping NC 92 as the standard culture (Table 4). Compared to the uninoculated control, the

isolate NRCG 17 enhanced the pod yield of cultivar Girnar 2 by 19%.

Studying shelf-life of culture in different liquid formulations
| Different liquid formulations of Pseudomonas maculicola S1(6) were prepared by taking Kings'
" medium B as the basal medium. These formulations were named as KB, K1, K2, K3, K4, K5 and K6.
Two sets were stored, one at room temperature and the other in refrigerator at 4°C. Population of
Pseudomonas maculicola S1(6) was monitored at 30-day intervals onto KB medium. The maximum
d K2 under refrigerated conditions and after storing

L-_’population was observed in two formulations K1 an
 for ten months the population of recorded in these preparations was 4 x 1 0 cfu/mL.

' RAPD analyses of PGPR, rhizobia and other important cultures
ultures, RAPD profiles of Pseudomonas
C 7, Pseudomonas fluorescens biotype G
) were generated using Operon RAPD
files were observed though there was

For DNA fingerprinting of important PGPR ¢
Pseudomomas aeruginosa AC

aeruginosa BM 6 (Figure 1),

BHU1 (Figure 2) and Pseudomonas maculicola S1(6) (Figure 3
Primer Kit A (OPA 1 to OPA 20). Marked variations in the pro
species level similarity between two strains like ACC 7and BM 6.
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Table1. Effect of inoculation of consortia of microorganisms on the growth and yielq
groundnutcultwaanrnar2(I.hmerOOS) __=
. jeld HSM Shelling |
T dyield | Haulm yiel g
, e P({l)fg/}l’la) (kg/ha) (2 turnover (%)
| Control 2388 4430 43.3 62.9
| BHUI +S1(6) se | 4527 442 633 S
[ BMS + H5 2618 1780 46.7 658 |
42.7 62.1
[ NRCG4 + NC 92 2411 4512 - AW |
’ BHU1 + S1(6) + BM8 + H5 2163 4617 . .9
BMS + H5 + NRCG4 + NC 92 2325 4322 42.4 63.2
BHUI + SI1(6)+ NRCG4 +NC92 | 2326 4457 42.7 648l
BHU1 + S1(6) + BM8 + 2559 4852 45.4 65.8
H5 + NRCG#4 + NC 92 i
CD (5%) 165 250 1.10 1.47

ion of mycorrhizal fungi on the growth and yield of groundnut

Table2. Effect of inoculati
experiment, kharif2008)

cultivar GG 2 (pot-

Treatments PY (g/p) | SL (cm/p) RDW (g/p))| NN/p | RV (ce/p)| Arb. (%)] Ves. (%)
Control 3.78 29.9 0.66 37.0 14.4 4 1 :
G etunicatum 3.95 32.8 0.79 41.0 14.8 28 32
G. fasciculatum 4.91 312 0.88 65.0 15.0 42 37
G mosseae 4.87 35.3 0.95 57.0 19.7 61 - 42
G scutellospora 3.69 33.6 0.91 66.0 20.3 55 31
LSD (0.05) 0.38 24 0.19 18.0 2.8 - o

PY= pod yield ; SL = shoot length; RDW = root dry weight; NN = nodule number; RV = root volume;
Arb. =arbuscule; and Ves. =vesicle
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Table 3. Eva.luation of newly isolated rhizobia for BNF parameters and yield in groundnut
cultivar GG 2 (pot experiment, kharif 2008)

Treatments | RL(cm/p) | SL(cm/p) | NN/p | NDW (mg/p) | SDW (g)/p | PY (g/p)
Control 52.0 19.1 54 120 10.70 6.25
HTT 6 54.2 19.8 67 157 11.38 6.63
PUR 3 55.9 21.5 88 190 11.89 9.64
PAS17-2 50.9 19.9 72 193 11.62 6.45
FN 1 50.7 19.7 62 147 10.44 122
BN 10 55.5 21.0 79 183 12.13 7.82
HTT 7 48.3 18.1 56 110 9.53 6.18
FN 2 48.8 17.2 36 33 10.25 5.85
BNX 2 48.6 17.8 57 110 10.48 6.35
BN 1 51.8 18.9 64 217 12.00 7.28
CD(5%) 32 1.1 13 31 1.33 0.70

RL= root length; SL = shoot length; NN = nodule number; NDW = nodule dry weight; SDW = shoot
dry weight; and PY= pod yield

Table4. Evaluation of newly isolated rhizobia for yield and BNF parameters in groundnut
cultivar Girnar 2 (field experiment, kharif2008)

Treatments PY (kg/ha) HY (kg/ha) HKW (g) SP (%)
Control 1670 3020 42.7 66.3
SRR 7 1745 2940 44.2 66.7
NRCG 5 1720 3220 42.1 67.2
NRCG 17 2070 3340 45.3 67.5
NRCG 20 1660 3220 42.6 65.7
SRR 10 1725 3360 44.0 65.2
PAS 17-2 1730 3040 42.6 65.7
NRCG 16 1670 3170 40.4 66.1
NRCG 11 1690 3010 442 67.3
NRCG 29 1660 3000 40.3 65.3
PUR3 1595 2980 44.5 66.8
=NC 92 1720 3130 46.0 67.8
 CD(5%) 215 305 1.8 NS

; PY= pod yield; HY = haulm yield; HKW = hundred kernel weight; and SP = shelling percent
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111213141

M12345678910M

Figure 1. RAPD profile of Pseudomonas aeruginosa BM 6 generated using

Operon primer Kit A
M12345678910M111213141_51617181920M‘

igure 2. RAPD profile of Pseudomonas fluorescens biotype Gisolate BHU1
generated using Operon primer Kit A
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Figure 3. RAPD profile of Pseudomonas maculicola S1(6) generated using
Operon primer kit A
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Sub Project 1: Mineral nutrient require
(A. L. SINGH AND R. S. JAT)

ying in seed size

P, K, Zn and B nutrition in groundnut cultivars var i
The effect of macro- (P and K) and micro-nutrients (Zn and B) on po nutrition of 40 groundpy

. . . - It
genotypes varying in their pod structure and seed size Was studl;% ;nTazf;‘;lde’épe;lamngﬂ%-STl%e threa
treatments were: T1 (control, without any addition of P, K5 Zn and BJ, R ( 2+2k--g

Zn/ha+ 1 kg B/ha. The results indicated that: |
of P, K, Zn and B was predominantly dye ,

1d due to application
pods and also

those of seeds.
nsiderable variation was observed i the
s NRCG 11057, ICGV 86590, NRCg
o all the nutrients while the genotype
howed a good response only to added

e The increase in pod yie

increase in length and width of the
seed size of the cultivars a €O
trients. The genotype
a good response t
JSP 19 and JL 24 s

o Depending upon the
response to application of nu
12085, 11073, and 2063 showed
NRCG, 7599, 11057, 11535, 2063,

and Zn.
P and K but also showed higher:

e The large-seeded groundnut cultivars not only required more
genotypes. The contents of borg

density in their seeds and shells than those of smgll seed size :
and zinc also increased in seeds and shells and this effect was more pronounced in large seede

genotypes.

Screening for K- and S-cfficient genotypes

To identify K- and S-efficient groundnut genotypes, 110 genotypes were grown in field undertw
0 kg K/ha and 20 kg S/ha treatments) and based onthe

conditions- unfertilized and fertilized (control, 5 ) : , 4 ]
relative performance and nutrient contents of the tissues the nutrient-cfficient and inefficient groundnut |

genotypes were identified:

e K-efficient: Chitra, GG 16, GG 1
Kadiri3,and ALR 2.

o S-efficient: CSMG 84-1, Tirupati 3, GG7,GG13,AL
o K-inefficient: MH 2, MH 4, RS 138, Jyoti, Kisan, Jawan, and TG 3.
S-inefficient: MH 2, MH 4, UF 70-103,RS I, NRCG 7472, Chico,and TG 17.

3, GG 11, GG 4, CSMG 84-1, GPBD 4, LGN 2, Tirupa

R 1,SP250A,and ICGV 86590.

Studies on the various levels and modes of application of Mo in groundnut

The doses of Mo and modes of application were evaluated in micro-plots with four groundn
cultivars (GG 2, GG 7, ICGS 76, and GG 20). The results indicated that the application of sodi
molybdate as seed-dressing (0.5 kg ha™ or 5g/kg seed) or soil application (1.0 kg/ha) increased the
yield. The cultivars GG 2 and GG 7 responded better to seed dressing than to soil application while
cultivars ICGS 76 and GG 20 responded better to soil application. Moreover, the application of M
sodium molybdateup to 0.5 kg ha™ was found to be beneficial for all the four cultivars.
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Seed treatment with micronutrients

The micro-plot experiment on treatment of seeds with various sources of micronutrients viz.
copper sulphate, manganese sulphate, iron sulphate, zinc sulphate, and sodium molybdate in commonly
grown cultivars GG 2, GG 7, ICGS 76, and GG 20 revealed that all the cultivars responded well to the
applied micronutrients and their yields increased significantly. Though, in general, the maximum
response to zinc was noted, this was followed by iron, and all the cultivars with only a little variation,
showed a good response of Mo, Mn and Fe. The cultivars GG 2 and ICGS 76 responded well to Cu also.

The maximum increase in yield due to application of Zn was seen in the cultivars GG 2,GG7and GG 20
while_ itwas due to application of Cu in ICGS 76.

Screening core germplasm collection for response to fertilizer application

Actotal of 194 core germplasm accessions were grown under unfertilized and fertilized conditions
to study the response to application of fertilizers and also density of micronutrients in the kernels. The
experiment was conducted for the fourth year in kharif 2008 but due to excessive rains and consequent
stagnation of water in the fields the experiment was vitiated and in many cases the yield was more in
control plots than that of corresponding fertilized plots. The genotypes, NRCG 12272, 12879, 12899,
12273, 12581,12910, 12921 ,10807,12691, and 10967, 12065 performed well with pod yield more than
500 kg/ha and appeared to be tolerant of stagnating water for about 20-30 days. Some of the genotypes

that have been identified earlier under normal weather conditions (kharif 2006-07 and 2007-08) for
having high nutrient density in their kernels are:

* HighFe:NRCG,17,355,1913, 18964, 10191, 12423, 12523, 6937, 12657, and 11700
* HighCa:NRCG 5360, 6811,7443,8956,11651, 123 19,12713,12393, 12339,

* HighMn:NRCG 3533, 10820, 11126, 12291, and 12321

* HighZn:NRCG, 1451,3533,11154, 11895, 12348, 12326, 11925, 12339, and 12299

* HighCu:NRCG7306,3648,3533, 8428, 11346, 11925,11942, 12543, and 12294

* HighB: NRCG 1451, 5001, 7063, 11769, 11868, 12109, 12069, 12255, and 12478.

Screening of groundnut cultivars for high zinc and iron densities in seed

The seed of groundnut cultivars were analyzed for iron and zinc densities in their seeds. The
cultivars identified for high Zn in their seeds were GG 2,GG5,GG7,JL24,CO1,CO 2, Gangapuri, UF
| 70-103, and ICGV 86590 and those for high Fe were Tirupati 4, GG 2,GG 7, Jawan, M 145, M 335,
~ ICGFDRS 4,ICGV 86590. The other nutrients were also high in the seeds of these genotypes.

Yield targeting in groundnut

' An experiment for realizing the targeted yield of 5000 kg/ha was planned by considering the
_ requirements of nutrients on the basis of soil-analysis. The experiment was conducted with three
- groundnut cultivars viz., GG 20, GG 7 and FeESG 10 during kharifand with two cultivars viz., GG 7 and
~ FeESG 10 in summer. In kharif, sand was mixed with the soil to alter its physical properties and Crop was
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raised on raised broad-beds and ['lll'lﬂ“': The wluu;,i];;hlc K. With the addition of 4 kg N o351
o
10

Col

available N, 15.8 kg ha available P, and 240 kg .h;! ax o K /ha as MOP iy
S0 kg P/ha as DAP (which also supplicd 20 kg N'ha), '“.O.L'LL 211111"11::;!(:1)1]151 Ilnliziiﬁa%hﬁﬁ-muw
kg FYMha, 30 kg S ha as elemental sulfur, 2 kg Zn'haas N,l-‘;"u- ‘lrc ‘1u:1incd I s oy Agri i
more than 5000 kg'ha in summer and 3500 kg/ha in Hmff_. . ‘-‘.-l‘-i;l the f:crlili‘ ~nlmu' the el
cultivars GG 7 and FeESG 10 were 5047 and 5030 kg B, rc:s‘p‘t-?l“ L -?ldﬁ ofcultiv;u(l})lmsco '

3610 and 3163 kg/ha, respectively in control plots. In kharif, the yield 15 GG 20, e :

FeESG 10 were 3465, 3268, and 3298 kg/ha, respectively in the fertilized plots compared 14 2826{

and 2418 kg/, respectively in the control plots.

Screening, maintenance and multiplication of nutrient-efficient and inefficient lines
A total of 110 nutrient-efficient and in-efficient, and salinity and Al-toxicity toleran; groups
genotypes were maintained in the field.

Sub project 2: Management of soil acidity and related problems of groundnut
(A.L. Singh, N.P. Singh, M. Datta and H.N. Meena (July 2008)

Screening of groundnut genotypes for Al-toxicity tolerance

Screeningin sand culture

Thirty five groundnut genotypes were screened in a pot experiment for tolerance of Al-toxic
(1000 M of Al as AICI,). The symptoms of toxicity on roots and subsequently on growth of folis
were noticed 25-30 days after sowing this was accompanied by reduction in growth and pod yield,
the basis of their performance, the genotypes NRCG, 816, 1169, 11657, 2906, 3823, 7105, and 71

were found to be relatively tolerant to Al-toxicity compared to others.

Screening in field (acid soils)

One hundred germplasm accessions were identified for evaluation in the acid soils of [EH
region. The actual number of germplasm evaluated varied from location to location. The Crop was rais
at Tripura, Mizorum, and Barapani Nagaland under fertilized (lime 500 kg/ha, FYM 10 t/ha, and
kg/ha) and unfertilized (control) conditions. Some of the promising Al-toxicity tolerant lines identifi

included NRCG 11551, NRCG 2538,and NRCG 11656,

At Tripura, the number of pods varied from 5 to 2/plant in unfertilized plants and 4 to 12/plant

the fertilized ones. With a few exceptions, an increase in weight of pods and seeds was observed inmo

genotypes due to fertilization (Table 1). Compared to control, the increase in yields of pod and_'_s

varied from 180 467% and 29 to 417% respectively (Table 2).

Scanned with CamScanner



DGR Annual Report 2008-09

VTR

ICAR

Table 1. Performance of groundnut germplasm accessions in Tripura

Identify of Number Yield (g/plant)
~accession of pods/plant Pod Seed Haulm
- € F C F C F C F
NRCG 11551 3.67 | 9.33 3.33 4.66 2.00 3.00 1.00 433
NRCG 11236 8.33 | 6.00 | 3.66 5.00 | 233 | 3.66 2.00 3.33
NRCG 10541 9.67 | 833 | 4.33 833 | 3.00 | 6.00 | 433 | 21.33
NRCG 8956 8.00 | 467 | 266 | 3.66 | 1.00 | 233 | 7.66 | 13.00
NRCG 2190 7.00 [ 11.67 | 3.66 | 433 | 233 | 3.00 1.33 8.33
NRCG 10969 500 | 8.66 | 3.33 733 | 233 | 500 | 266 | 12.33
NRCG 11682 3.66 | 733 | 3.00 | 500 | 2.00 | 3.00 | 2.66 6.66
NRCG 11148 533 | 9.66 | 3.33 466 | 2.00 | 3.00 | 3.00 14.66
NRCG 10807 9.00 | 14.66 | 4.66 9.00 | 3.33 | 6.00 1.00 9.00
NRCG 8963 7.66 | 11.66 | 6.00 8.66 | 5.66 | 5.66 | 4.33 15.00
NRCG 12296 9.00 | 13.00 | 5.33 6.66 | 4.00 | 4.66 1.00 11.33
NRCG 6935 6.66 | 12.00 [ 9.66 | 12.00 | 7.33 | 8.66 | 2.00 10.66
NRCG 4998 4.00 | 2.00 | 2.66 3.66 | 1.33 | 233 2.33 4.66
NRCG 2203 11.33 | 13.33 | 6.66 8.00 [ 533 | 7.00 3.66 6.66
NRCG 10988 3.66 | 6.00 | 4.66 6.00 | 3.00 | 4.00 1.33 6.00
NRCG 6937 7.00 | 15.00 | 3.33 433 | 233 | 3.33 1.33 6.66
NRCG 10572 1133 | 1733 | 7.00 8.00 | 5.00 | 6.00 2.00 7.33
NRCG 11653 8.33 | 18.00 5.33 6.33 6.00 5.00 1..33 14.66
NRCG 10751 7.33 | 13.66 4.66 6.00 3.00 4.33 2.00 14.33
NRCG 8964 5.66 | 10.33 2.66 3.66 1.66 2.66 4.00 18.66
NRCG 10388 8.33 17.00 3.66 4.66 1.66 3.00 1.33 10.66
NRCG 666 3.66 | 7.66 3.00 4.33 1.66 | 3.33 2.00 9.66
‘NRCG 10259 6.00 | 8.66 | 433 | 600 | 2.66 | 400 | 3.00 | 7.00
NRCG 3198 6.33 | 5.33 4.66 5.66 | 2.00 | 4.00 7.00 10.33
| NRCG 2273 533 | 8.00 2.66 4.00 1.33 2.66 4.00 6.66
,f'NRCG 12294 9.00 | 10.33 6.66 9.00 4.00 5.66 433 10.33
| NRCG 11656 4.00 9.66 3.33 14.00 | 2.00 10.33 2.00 10.66
'NRCG 10809 10.33 | 23.00 | 3.00 | 1233 | 2.66 | 9.00 | 3.00 | 14.33
NRCG 10496 6.33 | 16.33 | 3.66 9.66 2.66 3.66 1.66 7.33
NRCG 8428 12.33 | 18.00 | 5.66 500 | 4.00 | 4.00 1.00 5.33
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Table 1 (contd.). Performance of groundnut germplasm accessions in Trj 1pura

Identity of I Nudm/bt;rt ]r - Yle]%%/glai
accession of pods/plan —_—
FelrfclFlc E | oy
NRCG 349] [ 700 [ 1066 | 500 | 633 | 333 | 666 Lo
| NRCG 5405 [ 700 [500 [ 233 | 900 | 133 | 300 | 5ge
| NRCG 10456 7.66 | 1166 | 3.00 | 433 | 233 466 | 26677
NRCG 20] 666 | 1666 | 6.00 | 633 | 433 | 366 2000
NRCG 11126 5.00 [15.66 | 866 | 566 | 6.00 | 833 [ 100
| NRCG 5001 4.00 [ 7.66 | 200 | 1133 | 133 | 266 | 2
| NRCG 675 533 [ 1566 | 833 | 833 | 666 | 633 | 333
| NRCG 11276 433 [24.00 | 17.66 | 10.00 | 13.66 | 7.33 | 333

8.00 | 10.00 | 500 | 733 | 3¢

I
I
|
I
l’
| NRCG 11679 | 866 [ 13.00
!
I
l
I

’I
| NRCG 11154 933 [ 11.66 | 466 | 666 [ 333 | 500 | 300
CD(5%) | CD(5%) CD (5%) CD (5%,
[ Accessions (4) 208 | 3.06 2.38
| Treatment (T) 066 | 068 0.53
[AxT [ 594 | 43 ] 3.39

C = control (unfertilized); and F = fertilized
Table 2. Change in pod and seed yields due to fertilizer

application
I Identity of accession ] Change in yield over control (%)

[ [ Pod Seed
| _NRCG 11551 40 50
| NRCG 11236 37 57

| NRCG 10541 92 100
| NRCG 8956 | 38 133
| NRCG2190 | 18 29
| NRCG 10969 | 120 115
| NRCG 11682 [ 67 50
[ NRCG 11148 | 40 50
| NRCG 10807 93 80
NRCG 8963 44 ]
NRCG 12296 25 17
NRCG 6935 24 8
NRCG 4998 38 75
NRCG 2203 20 3]
NRCG 10988 29 33
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Table 2 (contd.). Change in pod and seed yields due to
fertilizer application

Identity of accession Change in yicld over control (%)
Pod Seed
NRCG 6937 30 43
NRCG 10572 14 20
NRCG 11653 19 17
NRCG 10751 29 44
NRCG 8964 38 60
NRCG 10388 27 81
NRCG 666 44 101
NRCG 10259 39 50
NRCG3198 21 100
NRCG 12273 50 100
NRCG 12294 35 42
NRCG 11656 320 417
NRCG 10809 311 238
NRCG 10496 163 38
NRCG 8428 -12 -
NRCG 3491 27 100
NRCG 5405 286 126
NRCG 10456 <4 100
NRCG201 6 -16
NRCG11126 -35 39
NRCG 5001 467 100
NRCG675 - -5
NRCG 11276 -43 -46
NRCG 11679 23 47
NRCG11154 43 50

Experiment on organic farming

Among various organic farming approaches evaluated in NEH region, the traditional practice of
'Bun' farming was more nature friendly and also practical for poor farmers. The organic fertilizers were
invariably found superior to inorganic ones. The application of FYM alone @ 10 t/ha was found to be
the best in NEH region characterized for its highly eroded soils. FYM also reduced the effect of Al-
toxicity. Some of the promising sources identified for their potential as organic fertilizers included pig
slurry (20 t/ha), vermi-compost (5 t/ha), poultry manure (5 t/ha) and green leaf of Gliricidia (10 t/ha)
and subabul (10 t/ha).

e " In Nagaland and Tripura, the residues of hedge row crops of Tefrosa microphylla, Crotolaria
- microphylla, Plemangia and Glirricidia, generally grown on the bunds, when incorporated as organic
i ‘manure, evinced a good response in groundnut and rice.
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Nutrient management in bold-seeded groundnut

.o The NEH region has good potenti
limiting factor there and as such the potential of genoty
however, is a major impediment in furthe
Accordingly, field experiments were conducte
gmlf“dnllt and to develop the ameliorative measurcs.
nutrients as such or in combinations with inorganic nu
oforganic and inorganic sources worked better than thatof

For growing large-seeded groundnut, app
was found essential not only for realizing high yie
observed that FYM not only provides several nutrients but alsob

al for growing confectio

r enhancin

toxicity and thus brings about significantimprovement in yield.

nary groundnut as water ig not
pes is realized to a great extent. Soil a¢; i
g the realization of the genetic

d to identify the key nutrients required for lar
The experiments to study the effects

trients indicated that in these soils a combiy
inorganic sources alone.

lication of P, Ca and B nutrients and organic feﬁilinrg :

|ds but also for ensuring the quality of produce. 1t Was
rings down the soil acidity and the o}

POteqtial,; i
of Organj '

atioy i

Table3. Influence of various INM practices on the yield and yield attributes of large- seeded "

groundnutin Tripura
Treatment Pod | Pod | Seed | Haulm |100-seed | Yield (kgha) |
number | weight | weight | weight weight 5
/plant | (g/plant) |(g/plant) (g/plant) (g) Pod Haulm
T1- Control 9.21 4.33 2.88 5.11 47.3 313 341
T2- P50 8.77 4.88 3.33 5.00 49.7 504 572
T3- K100 8.11 3.33 2.22 4.79 443 319 356 |
T4- lime (2.5 t/ha) | 8.44 6.11 3.88 4.44 46.0 304 365 |
T5- T4 + P50 11.88 7.44 5.00 9.77 55.0 694 668
T6- T2+T3+T4 1477 | 10.44 | 7.55 10.00 54.7 746 740
T7- Té+boric acid | 14.55 | 12.22 9.33 9.55 50.7 522 547
(13 kg/ha) _
T8- T6+cowdung 13.99 5.99 421 14.22 49.7 467 510 4
(10t/ha) .
SE(+) 247 1.46 1.12 2.6 22 46 63
LSD 0.05 7.47 4.41 3.38 7.8 6.8 139 190
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Sub-Project 3: Development of sustainable production technologies for north-eastern India

2008) N.P. Singh, Subrata Biswas, K.A.

(A. L. Singh, J.B. Misra and H.N. Meena (From July
d L.S. Rathor (ICAR

Pathak, A.K. Vishwakarma, R. Bhagawati, M ;
Research Complex for NEH ’chion) gawati, Magan Singh, P.H. Bhatt an

Evaluation of released cultivars of groundnut and nutrient efficient lines

cultivars and nutrient-efficient lines

A large number of groundnut genotypes comprising released
enotypes suitable for cultivation in

were evaluated over the years in NEH region and the following g
various states of this region were identified:

e Mizorum: TKG 19A, GG 20, ICGS 76, ICGV 88448, CSMG 84-1, ICGV 86590, and M 13.
o Tripura: GG13,M 13, TG 37A,NRCG 7599, NRCG 6450,and NRCG 6155.

e Arunachal Pradesh: GG 7,NRCG 1308, and 7599.
e Nagaland: ICGS 76, CSMG 84-1,GG7,FeESG8 and 1, and three CS lines (148,268 and 281)

under fertilized conditions (NPK,40:60:50) and

ht of pod, and the weight of seed varied from 22 to 45/plant,
tively. The shelling turnover varied from 63.9% (FeESG

¢ highest 100-seed weight (60 g) and the variety TG

Among the 14 varieties grown at Tripura

cowdung (5 t/ha), the number of pod, weig
13.8 to 75.0 g/plant and 9 to 28 g/plant, respec
10) to 79.8% (GG 6). The variety, GG 13 gave th

37A gave the highest pod yield (2732 kg/ha).
sily fit in the cropping system of the NEH. The high

ies could ea

A few early maturing variet
Iso tolerant of Al-toxicity, ELS, LLS and rust.

yielding groundnut genotypes werea

|
o

Ot AORATIVE EXPER e 1
1 ok £

A view of the DGR-NEH collaborative experiment in Tripura

. 44
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Table 4. Performance of various groundnut g ——
[Variety | Pod Pod | Seed Haulm | 100-sced | Shelling
" formation| weight | weight | W cight | weight lur:;:ur
(no./plant)| (g/plant) (;:f[l_fgﬂ)__(ﬁ_’l’_l‘_'ﬂl_)_____‘g)  %2)
ICGS 76 44 37.8 28.3 30.0 57.7 73.7
GG 12 28 25.1 18.3 34.0 54.7 74.8
GG 13 34 202 20.8 37.0 60.3 71.1
TG 37 A 37 26.7 17.8 16.2 44.0 67.4
FeESG 10[ 22 13.8 9.0 5.8 35.3 63.9
FeESG S 25 16.0 11.4 19.4 46.3 71.9
K 134 35 74.7 18.3 20.1 46.0 74.0
GG 6 25 14.1 12.7 12.8 38.3 79.8
SB XI 34 18.4 13.6 15.7 38.7 71.4
GG 11 24 18.4 12.1 20.3 64.0 67.9
Kaushal 29 22.9 16.2 23.2 47.7 70.5
GG 4 34 23.6 18.6 18.3 37.0 78.7
GG 2 45 24.4 17.8 16.2 39.3 73.4
GG 8 31 324 23.7 14.8 52.0 13.3
SE(%) 4.8 4.36 3.2 2.1 2.0 3.68
CD (5 %) 14 12.63 9.2 5.1 4.8 10.66

Identification of suitable groundnut varieties for various intercropping systems

In Tripura, the groundnut (FeESG 8) was intercropped with sesamum and mung in vario
treatment combinations, T1-sole groundnut, T2- sole sesamum , T3- sole mung, T4-groundnut
sesamum (1:1), T5- groundnut +sesamum( 2:2), Te6- groundnut+mung (1:1) and T7- groundnut
mung (2:2). The NPK dose applied was 40:60:50 kg/ha in combination with cowdung (5 t/ha) a
results are presented in Table 5. The data indicates that groundnut in combination with sesamum at2
could produce the highest groundnut equivalent yield (8.29 g/ha) followed by the combination (62
q/ha) with mung (1:1). However, earlier field experiment in Manipur with three intercropping systet
(Rice + Groundnut, Maize + Groundnut and Green gram + Groundnut) and four varieties of grounda
(ICGS 76, TKG 19A, JL 24 and ICGV 86590) demonstrated highest groundnut yield in malze
groundnut intercropping and the varieties ICGV 86590 and TKG 19A were most suited. 5
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Table 5 TCAR
able 5. Yield and yiel . )
T",eat yield parameters in various intercropping with groundnut
.ments Yield and yield attributes of groundnut Groundnut
: equivalent yield
(kg/ha)
Pod Pod -
formation | weight “it;eill : Plant Shelling | Pod Sesamum®* | Mung*
. (no./plant | (g/plant) | (g/ lg welght | Gapiover \{ 3P0
T1 2349 plant) | (g/plant) | (%) (kg/ha
T2 ' 1749 | 916 | 3133 | 5324 | 645 i .
T3 ; " : - a - 773 -
- ' " » . 480
:: 35,49 1733 | 11.16 | 2749 | 6588 - 724 -
= 2399 | 12.83 | 7.83 | 14.66 | 59.43 - 829 :
' 2633 | 1550 | 1050 [ 1533 | 6791 5 - 695
T7 14.83 13.00 | 833 | 1333 | 6401 : 522
| SE®) 8.61 5.28 3.02 5.83 6.18 11.9 - y
| CD 5% 55.03 33.75 19.27 373 39.47 53 : A
*Selling price of groundnut, sesamum and mung were Rs 20, 25 and 30/kg, respectively.
‘Table 6. Productivity of confectionary and large seeded groundnut
Groundnut Pod Pod Seed | Plant 100-seed | Shelling Productivity
variety formation | weight weight | weight weight |turnover (kg/ha)
(no./plant (g/plant) (g/plant) (g/plant) (2) (%) Pod | Haulm
GG 20 20 27.1 12.6 22.44 67 743 | 562 881
HNG 10 48 24.1 17.7 23.22 46 71.7 1299 1263 |
ICGS 76 28 26.2 18.1 19.77 64 69.4 | 976 1368
BAU 13 23 14.9 8.0 26.99 88 51.5 | 990 1602
TPG 41 31 12.7 8.2 16.66 67 65.1 | 775 770
GG7 27 21.7 15.3 21.55 56 68.8 |1181 1429
Somnath 13 7.6 5.1 12.10 73 67.2 | 796 1188
NRCGCS 148 25 17.9 141 | 2999 88 78.9 | _§_8_8_______11_'9;_:3’%__
 [nreges2es] 20 09 | 66 2_919__.__11___%%—%— —
| INmcges2si| 2L 142 | 96 244 | 80 | O
6 299 | 35 | 434 328 | 38 |17
. |SE@®) 4. ___.____:_-——.-—-————--—————--‘--““““""'" 30 684
. lcos 478 | 102 | 1344 071 | 1.3 |530 |
. 8  /
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Table 5. Yield and yield parameters in various int . . ICAR
H‘mat- = : ercropping with groundnut
men i and yield attributes of groundnut Groundnut
eqm;ﬁ;ﬁ; )yield
Pod Pod :
:‘:)llc-ll.]/];lt;?:t] (\;eilght wsc?g!(lllt “lr)::lgnlft tSul:"rall(lJl\?t;gr ;:gl(:l Sesamant”| MABg:
= =T gl[; 4ant) (g/plant)| (g/plant) | (%) (kg/ha
Tz -_ 49 9.16 31.33 53.24 645 - :
= - N - 2 . - 773 -
T4 35.49 17.33 11.16 27.49 65.88 - 724 48-0
TS5 23.99 12.83 7.83 14.66 59.43 - 829 -
T6 26.33 15.50 10.50 15.33 67.91 - - 695
17 14.83 13.00 8.33 13.33 64.01 = = 522
SE(#) 8.61 5.28 3.02 5.83 6.18 11.9 - -
CD 5% 55.03 33.75 19.27 37.3 39.47 b3 - -

#Selling price of groundnut, sesamum and mung were Rs 20, 25 and 30/kg, respectively.

Table 6. Productivity of confectionary and large seeded groundnut

| Groundnut Pod Pod Seed | Plant [100-seed Shelling| Productivity
variety formation | weight | weight weight | weight |turnover (kg/ha)
(no./plant (g/plant) (g/plant) (g/plant) | (2) (%) Pod | Haulm
GG 20 20 27.1 12.6 22.44 67 743 | 562 881
HNG 10 48 24.1 17.7 23.22 46 71.7 {1299 1263
[1cGSs 76 28 %2 | 181 | 1077 | 64 | ©4 976 | 1368
BAU 13 23 14.9 8.0 26.99 88 51.5 | 990 1602
TPG 41 31 12.7 8.2 16.66 67 65.1 | 775 770
|GG 7 27 21.7 15.3 21.55 56 68.8 1181 1429
Somnath 13 7.6 5: 12.10 73 672 | 796 1188
INRCGCS 148] 25 =g | 141 | 2999 | 88 759 |sss | 1370
' |NRCGCS 268 20 9.9 6.6 12.99 75 643 | 1141 1338
|NRCGCS 281 21 14.2 9.6 12.44 80 67.1 | 852 849
4.54 3.28 3.8 179 231
SE(%) 4.6 4.99 3.3 : =5l =
| CD5% 13.7 14.78 10.2 13.44 9.71 11.
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Evaluation of confectionary groundnut

DGR Annual Repoy o
genotypes in NEH region

; nd large-seeded groundnut varieties, viz., GG 20, HNG _1 0,_ICGS o5

13, TPGTEIII,nge"/’:,ngggga{;h, NRCG CS 148, 268 and 281 were evgﬁafgé‘glihe" yield potey :
NEH region under high management conditions (F YM 10 t/ha ; g and all fel'tilizé"rs)
Mizorum, Tripura, Barapani and Nagaland where the high yielding genotypes were NRCG CS2§
TPG 41, CSMG 84-1, ICGS 76 and hence any of these could be used. But, when these were 8rown
low fertility soils of Tripura even by applying NPK (40: 60:50) + 5 t/ha cowdung, the performay,
these were poor (Table 6) with pod yield varying from 562 to 1299 kg/ha and varieties HNG 1 anq(
20 showing the highest yield. Thus to obtain high yield the FYM was more essential for large gon "
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PROJECT 06 : DEVELOPMENT OF SUSTAINABLE PACKAGES OFPRACTICES
FOR GROUNDNUT BASED CROPPING SYSTEMS

(R. S. JAT H. N.MEENA, L K. GIRDHAR, K. K. PAL AND P. C. NAUTIYAL)

Permanent experiment on nutrient dynamic

s in groundnut based cropping system

A long-term experiment with five popul

ar groundnut based cropping system viz, sole

irl millet and pigeon pea) and two sequential cropping

groundnut, two intercropping systems (with pe:
systems (groundnut-wheat and groundnut-wheat-green gram) was initiated during kharif 1998,

T e ) “ 0 " . . . . - gis . i .
Different combinations of organic and morganic fertilizer regimes were tried to study the nutrient

dynamics and sustainability of these

systems. The results revealed that the application of 'FYM + 50%

RDF' did not have
RDF. The cropping

any ""lglllﬁ_cam cffect on pod yield of groundnut compared to application of 100%
systems differed in pod yield of groundnut. The groundnut pod yield in groundnut-

wheat and groundnut-\\-'hcat—grc

Ch gram cropping systems was significantly higher than monoculture

groundnut

system, pod yield being highest with the groundnut-wheat . .o~ 2rCEN gram cropping

system. Where as, groundnut pod yields in ‘groundnut + pigeon pea' and 'groundnut + pearl millet’
Intercropping systems were significantly lower than in sole groundnut. The trend was the same for the
harvcg index. Shelling outturn was also significantly affected with the nutriecnt management and
'croppmg systems. Tllc s.hclling outturn was significantly higher in 'groundnut + pigeon pea' and
groundnut + pearl millet' intercropping systems. The shellin g outturn was highest with the 'groundnut +
pearl millet ., R Analysis for groundnut equivalent yield (GEY), however, revealed that the nutrient
management did not bring about any significant improvement in pod yicld. Where as in cropping
systems 'groundnut-wheat', 'groundnut-wheat-green gram', and 'groundnut + pigeon pea' significantly
higher GEY was obtained compared to that in groundnut monoculture. The GEY of'groundnut + pigeon
P€a 50 ror) Was significantly higher than those of other systems and associated nutrient management

practices.

2000
1800
1600
1400
~1200

T LS & $
' ¢ &8 f{‘f
o £° 8¢ §° .

B GEY @EPigeonpea GEY (kg/ha)

Figure 1. Effect of nutrient management and cropping systems on groundnut equivalent yielc
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Table 1: Effect of nutrient managemen

Treatm c::‘" Pod }'l;lr Straw yield Harvest index Shellingt
(kg/ha) (kg/hn) s )
[T00° RDF 342 | 15 ”*9 36‘(')
[ FYM+50% RDF 861 1427.5 - s
[cD,,, NS 61.2 £
[CV% 11 14.0 12,0
’ Groundnut 973 1767.6 35.8
G-W100 1056 1750.8 37.5
| G-W50 1004 1704.5 37.0
G-W FYM+50 1065 1715.0 37.7
G-W100-GG 1173 1736.1 40.2
[ G-W50-GG 1159 1788.7 39.3
[ G-WFYM+50-GG 1205 1662.4 42.0
G+PP100 458 999.6 31.2
G+PP50 467 1052.2 30.6
G+PM100 399 1003.8 28.3
G+PM50 407 1024.8 28.3
CD,,. 61 69. 8 0.5
CV% 10 11.0 10.0

Role of citric acid In Pavaflability and development of technology for application in groundn

The experiment was laid out in the kharif 2008 to enhance the availability of phosphon
application of citric acid (CA). The treatments consisted of three levels of citric acid (2, 4 and 6k
and a control. Five methods of application were tried viz., CA alone, CA with FYM 2t/ha, CAwith
1t/ha, CA with SSP 250kg/ha and CA with SSP 125 kg/ha). The results of first year reveal
application of CA increased the pod yield of groundnut compared to control and the effect w
when CA was applied with either FYM or SSP. The highest pod yield was recorded with 2 kg CA

FYM/ha'. The response was low if CA was applied at the rates of above 2 kg/ha. The analysis
microbial population analysis revealed that when CA was applied in combination with F
population of free-living N,-fixers was high while it was low if CA was applied in combination !
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SSP. The maximum population was observed with '2 kg CA + 1 t FYM/ha'. The response of total

ulation of bacteria and : o
gt:l app]icalion, e max‘imulllx?goﬂl:l?rf'bum pseudomonads to CA application was not consistent. With
pulation was, however, recorded with 4 kg and 6 kg/ha.

The population s
B omic an%l?sis rcvez(l)lf;: f(}lﬁarcsocnt' pseudomonads was also high with 'CA + FYM' application. The
returns over control or ap Iica]:]‘t application of CA in combination with FYM or SSP increased the net
_ p 1on of CA alone. The maximum net returns accrued with the application

 of2kg CA+1tFYM/ha'. The net re : s i ,
B hatin combination of SSP returns were higher when CA was applied in combination with FYM

3 | ‘Table 2. Effectofcitric acid and method of application on pod yield, HKM and shelling outturn of

groundnut
Treatment Pod yield 100 kernel | Shelling
(kg/ha) mass (g) |turnover (%)
Control 625 38.8 70 ]
CA2 623 36.6 68 |
Cad 606 36.0 70 |
CA6 673 35.2 68 |
FYM 2t+CA0 668 384 o |
FYM 2t+CA2 710 37.7 68 \
FYM 2t+CA4 676 37.0 68
FYM 2t+CA6 574 373 70
FYM 1t/ha+CA0 704 36.8 67
FYM 1t/ha+CA2 852 36.6 69
FYM 1t/ha+CA4 698 35.8 68
FYM 1t/ha+CA®6 750 374 69
SSP 250kg/ha+CA0 679 37.4 68
SSP 250kg/ha+CA2 718 384 69
SSP 250kg/ha+CA4 716 38.4 69
SSP 250kg/ha+CA6 610 36.5 63
SSP 125kg/ha+CA0 756 36.5 67
SSP 125kg/ha+CA2 807 36.4 68
SSP 125kg/ha+CA4 545 37.0 67
SSP 125kg/ha+CA6 591 36.2 70
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c. NAUTI

f\'rg p'
ased crop 10

K. PAL)
intcrcropping system

Gujarat, particularly Sauragh'-f"fi

YAL AND K.
ation and

d coastal regions of

The ground water in arid, semcll ity water s a limiting factor in crop production
— : ilability qué i dition. Due to une PR
Jline and the availability of good 4in fed condition- ven diste
s saline a0 .0 o is generall cultivated only in rah = . during the months of ioutigy
groundnut in this area 1s gencte 14 _deficit stress uring SO Septembé‘;%

rainfall on groundnut crop undergoes lSC\’fzir t:o ' se salin gation in groundnut baseq o
e 1ility was explore ; : .
October. Hence, possibility \\002 ‘1][](1 continued up t0 2009 on the long-term use of saline groyp, B

g Wheat, Gmundnut'Mllstara:;g-

systems. This study began in2 undnut-
in different crop rotations Viz. Groundnut-U roundnut ? ,r (i)undnut as is prevalent in the coasta],.
Groundnut-Bajra, instead of taking single rain fed crop o1 & h oasal
roundnut-Bajra, S nentation it could be concluded that water upto 23
ndnut and 4-6 dS/m salinity of jrrjgye

it " t:

of Saurashtra. After seven years of experim -
lemental irrigation t0 kharif ground! dsh
obtaining economic yields (about 1 000'1231 v

salinity can be used for supp :
in rabi season for .
0 kg of bajra per ha). The use of saline y

water to wheat, mustard and bajra crops ! e et and 420
¢ 1500 kg of wheat a :
groundu, 1700 g o stite, : s not successful as there was a build up of high

for irrigation to summer groundnut, however, Wes
salinity with the progressive use of saline water irrigation.
Build up of salts in the root zone as a result of :
(ECiw >3 dS/m to groundnut and ECiw >6 dS/m to wheat, mustard and bajra crops) adversely affe
the water absorption even if the soil is well watered. This resulted in stunted plat.lt growth and redyeet |
longed use of saline water for mgatlonq;

significantly. Pro
could also further deteriorate the“‘ﬁ“g

(I. K. GIRDHAR, R. S.J

Use of saline waterin groundnut b

o water irTi

progressive use of saline water for iITi.gatl

decreased the yield

nutrient availability, which ) :
increased the soil pH from 7.8 in year 2002 to 9.0 in 2008, which Is¢
a result of increase in soil pH and salinity overa period of time cay

health. Deterioration of soil health as and!
lication of gypsum to the soil. Oil content of both groundnut ang |

however, be prevented with the app
mustard seeds significantly decreased withan ‘nerease in salinity from 0.5 to 6 dS/m.

Hence, saline ground water in coastal area of Sauras .
irrigation by taking two crops i.e. groundnut-wheat, groundnut-mustard and groundnut-bajfaéi%%

maximise the yield instead of taking sin gle crop of groundnut under purely rainfed conditions. Further,
the above mentioned thresholds of salinity for groundnut, wheat, mustard and bajra crops may vary“rlﬂ;_
variation in the extent and distribution of rainfall, soil texture, leaching efficiency and varieties ofthe
Crops. This study was repeated in 2008 in a hot-spot (salinity affected area) at the Regional Reseacl
Station of JAU at Khapat - Porbandar district. The data indicated that saline water having 4 dSh
salinity could be safely used for maximising yield of groundnut in light textured soils. o

Screening of germplasm and released varieties in saline environment

~ Alarge number of germplasm accessions and released varieties of oundnut were Scree
"S[Eﬂ:]e :;E;Irlonmem at both DGR, Junagadh and Regional Research Station:gflAU, Khapat (Porbaﬁj_
acces%ionsph?lirg(? Clilejts)lfions NRCG 14385, 14476, and 14351 gave maximum pod yield and th
e e B}&l[j41236 and 14332 gave the lowest pod yield. Among the released varieties
- der Vireinia bunch, G , ICGS 76 under Virginia runner group gave the highest yield whered
g nch, CSMG 84-1, Somnath and Kadiri 3 showed the highest yield and AK 159, JL2

and TPG 41 under Spanish bunch group gave the highest pod yield.
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PROJECT08: MANAGEMEN
(R\(?l;\fnl\:\sh' OF GERMPLASM OF CULTIVATED
NUT (4. hypogaea 1) AND I'TS WILD RELATIVES !

(A.L. RATHNAKUMAR, S. K. BE
g MAR, S. K. BERA, T. V. PRASAD, VINOD K
SUMANTH KUMAR) ASAD, VINOD KUMAR AND V. V.

Acquisition of new germplasm accession
accessions

Fifteen groundnut varieties
U ity Ranchi (1), IlVE:,l}r(u\:,/El'\t;bercaSCd by Oilseeds Research Station, Latur (1), Birsa A ricultral
JAU, Junagadh (1) and DGR Jl‘mabf‘lif’“r(z), Agricultural Rescarch Station, Kadiri, z{NG!&{AU 9)
Me2i ions of seed forming ;)cciﬂgdl h (1) were added to the germplasm inventory. FOI’I}’-SCVCI;
Rhizomatosae were also obt pecies of the section Arachis and three accessions of the sccti
ained from National Bureau of Plant Genetic Resources (Niﬁlt’cGIIgT

Regional Station, Hyderabad and established in ficld gene bank of DGR.

Supply of germplasm accessions to indenters
essions including wild relatives of

Lo dni(ir t‘j;;“ ;‘ll:goli_“% crop improvement programmes, 1762 acc
acccessions), State Rl; rli(::ultto ‘:O ll?dcnt'ers, These recipients included scicntists of NRCG (402
A ural Universities (1283 acccessions), ICAR Institutes (30 acccessions),

AICRP-G centres (40 acccessions) and others (07 acccessions).

Multiplication and conservation of groundnut germplasm
Multiplication of mini-core germplasm and NRCG subset of accessions
core accessions and 167 accessions

s for different morphological traits

A total of 351 accessions comprising 184 ICRISAT mini-
eof25t0

epresenting wide variation

" from the working collections of NRCG 1
d regenerated from these accessions was in the rang

were multiplied in kharif season. The see
130g.
* Supply of new germplasm accessions to Nat

of the National Active
d with National Gene Ba

ional Gene Bank
(NAGS), the seeds of working

Germplasm Sites
New Delhi for their long-term

NRCG, being one
nk (NGB), NBPGR,

: collection are to be deposite
. conservation.

- Asctof395 germp
* season for depositing in
and voucher samples and
. of235 accessions, having sufficientse

R 96) was multiplied in kharif

RISAT mini-core collection

T82; HYB101; HY
oject.Atotal

cessions included 1C
[CRISAT collaborative pr
r long-term conservation.

Jasm accessions (VUL 116;FS

NGB, New Delhi. These ac
the accessions repatriated under ICAR-
eds, were deposited with NGB fo

medium-term storage at NRCG

4) morphologically di ased varieties (132), and
d;.:ntiﬁed under DUS pr if season and conserved 1n
module at NRCG.

ssions (45), rele

For
ltiplied in khar

stinct acce

Exotic lines (5 !
oject were mu

reference varieties (30) i
the medi um-term-cold storage

52
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At NRCG, Ju
summer season for31 mo

69 Spanish_

hysiologlcal t

nagadh,
rpho-p
ractcrization of 35

KV Jalgaon an

Evaluation and cha
d

t two locations, MP
ved from NBPGR, Hyderaba

enetic variati
f pods like pod bea

and size,

season a
samples recel

The results on &
- market oriented traits ©
* seeds like colour, shape

~ germplasmin crop impr : :
atthe two locations indicated that wide variat

Table 1. Variation for yield para
Pod yield
(g/plant)

3-25
(48) |
4-21

Location

Vﬁdhachalam
CV (%)
Jalgaon

n of ICRISAT mini

bunch

| acccssions v
RS Vridhachalam
were cvaluated andc

ons for qu
k, pod c .
1 existe

ovement progr
jons ex1s

meters in mini-core

(28)

-.corec¢

accessions inclu

Nas

Kernel yield
(g/plant)
2-19
(50)
3-14

ollectio

. in these accessio

col

ding check va

complete
NRC

haracterized.

ns
ickness,

n and sub-set of NRCG “'Orkin?:.f .. :
rieties were cvaluated' .
Iy

d for two years during kg,
G, 284 accessions Of"ﬁuch: ;
T

indicated that for th b
pod reticulation and(:‘f

- dicating the usefulness of :
nent traits studj e?l .

Kernel mass

Shelling
turnover (‘70)

(/100 kernel)
14 -111

an

52 -72
(20)

17-55

67

(23)

(30)

©)

CV (%)
Among the voucher samp

17008, 16989); large-see
high shelling outturnl (70%
17075, 16912, 16989 and 170

specific improvement.

In summer season, at NRCG 69 Spanish bunch
s the extent of diversity.

lustering was done by applying neigh
t substantial genetic diversity existe
n clusters with differential intra- and inter-

dinasingle cluster varied from 7-13.

ns, NRCGs' 14326,

and 23 quantitative traits to asses
by using the coefficient matrix, ¢
Nei, 1987). The study indicated tha
These accessions were grouped in to seve
The number of accessions that were groupe

Among 7 clusters, the cluster V ni

0 ) 1 V containing the accessio

Ao B D Y. S N O

l | , showed promise for n ’

E:Nlﬁtgi} 2{11 g;cl(iss 91?;431‘219, 14334, 14409, 14423, 14414??33%??25%? pogsla
, , 14411, 14436, 14461, 14465 and 14482) an(i cluster I??(M

14422, 14424, 14433, 14462 and 14472)

d size (55 /100 ke
) in ten accessions
71) were observ

les studied, high yield (>15 g/pla
rnel) in two accessl
(NRCGs' 16854,
ed indicating usefulness

ons
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The similarity coefficients were calculatedand
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Based on mean performances, coefficient of variability, genetic coefficients of variations_
heritability of both qualitative and quantitative traits the following accessions were identifieq foruge,

parents for improving specific traits in groundnut:

For earliness, NRCG 14407

For compact plant type, NRCG 14425

For high root bio-mass, NRCG 14356

For more secondary branches, NRCGs, 14377, 14470
Forhigh pod yield, NRCGs, 14365, 14368, 14433
For yield related traits (no. of mature pods, seed mass and shelling outturn), NRCG 1443

14365

~ germplasm accessions from a sub-set of working collection of NRCG (sub-species fastigiatq vy
' vulgaris) along with two Spanish bunch non-dormant check varieties, JL 24 and' GG 2 for the presene
- offresh seed dormancy. The seeds, obtained from the crop raised in the field during summer 2008 wer,
" used. The seeds were removed from mature pods immediately after harvest and placed on moist filte

paper and then incubated at 35+2°C and 65% relative humidity.
: Significant differences were observed among the genotypes for number of da)_fs taken for
~ complete and extent of germination. Both the check varieties exhibited 100% germination within 4
weeks. Seeds of four accessions, NRCG 14329, NRCG 14349, NRCG 14350 and NRCG 14409 did not
germinate even after 8 weeks of incubation indicating the presence of very long seed dormancy. :

In another four accessions (NRCGs'14326, 14336, 14368, 143 80) the germination was very low

(below 20%) even at eight weeks of incubation (Figure 2) indicating the presence of good degree of
fresh dormancy in these genotypes. The seeds of two accessions, NRCG 14474 and 14348 exhibited,,f

only 50% germination after 8 weeks of incubation (Figure 3) indicating the presence of partial-"_._?_,_.
dormancy. These genotypes can be used as sources of fresh seed dormancy in Spanish bunch breeding |
programmes for developing varieties for the areas where rains are frequent late in the kharif season |

coinciding with harvest.

)

=5
]
]
.
|
o

14440 |
014326 I'
D14336
014368

P.mmlﬂﬂm

—

| Il i v v Vi VI Vil

Weeks after incubation

Figure 2. Germination of some dormant and partially dormant accessions
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Weeks after incubation

Figure 3. Germination of partially dormant accessions

Screening of mini-core germplasm at hot spots

In summer season, 351 common accessions were screened for two virus diseases, Peanut Bud
Necrosis Diseases (PBND) and Peanut Stem Necrosis Diseases (PSND) at hot spot centers under
AICRP-G. The accession NCAc 515 suffered only 3.5% incidence. The following accessions recorded
<5%incidence. The screening will be continued in the ensuing summer season for confirmation.

Hot spot Disease Disease Promising accessions

Centre pressure

Kadiri Peanut Stem | 1.0% -27.0% P1268573 (1.0%), Spanish 2B (1.5%),
Necrosis MTUTU C (1.5%), Schwarz 21 (2.0%),
Disease LE 36 (2.0%),
(PSND) SPZ Purple (2.5%), NCAc 515 (3.5%)

Kadiri Peanut Bud 1.0-21.0% NCAc 2838 (1.5%), P 2435 (2.0%),
Necrosis Tingo Maria (3.5%), NCAc 515 (3.5%)

Raichur Disease 4%-42% ICGS' 76 (4.55%), 1668 (4.17%), 7906
(PBND) (5.41%), 9802 (4.76%), CS 107 (4.26%)),

NRCG 13122 (5.71%)

Field gene bank of wild Arachis species

A field gene bank was maintained comprising 81 accessions under 6 sections: Arachis (28),
Caulorhizae (1), Erectoides (6), Heteranthae (1), Procumbentes (8) and Rhizomatosae (37). The seeds
and cuttings of these species were supplied to different indenters.
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PROJECT09: BIOTFCHNOLOGICAL APPROACHES T - .

CHARACTERISATION AND GENETIC I-LNII,\N('I-',.\H'\;rn
GROUNDNL | N
Wl)li,.\kklsiin AN T AL L. RATHNARKUMAR, CHUNTFEALL S, K. BERA,
~ VINOD KUMAR. HARIPRASANNA K AND T V. PRASAD)

~ Genetic transformation
Transformation with me/D gene construct

m“‘iﬁ’;;l;::ﬁnf.’a:u%'r.fnm mediated genetic transformation was &“_ICI"P'C‘J by using 636 de-embryq
e — as cxplants. These explants were co-cultured w ith ..-I_L'f'f'f‘t'“‘ff""“"' fumefaciens gypas.
:.u sunng the milD gene with npt 11 gene. The regeneration of multiple shoots was observed only i g
:Sg!?:;itiulfurm‘l. Thus the frequency of regeneration was 59.74%. Out of 380 regenerated expl
=07 shoots were isolated for further use. All the isolated shoots were grown on selectionmediumanggg
putative transgenics were identified (40.6%). Ten putative transgenics were selected randomly for PCR a3
test and two were found positive with expected fragment of 400bp. All the putative transgenics arcbeing
screened further. The gene construct with mitlD was obtained from Delhi University. ngi- g

Figure 1. Agarose gel showing amplified 700bp fragment of defensin

Transformation with defensin and annexin gene constructs

For incorporating tolerance to biotic and abiotic stresses in groundnut through Agrobacterium
constructs were used. De-embryonated

mediated transformation, defensin and annexin gene
cotyledons from mature seeds of cv. GG 20 were used as explants. Direct multiple shoots from

cotyledons were induced after co cultivation. Transformed plants were confirmed by PCR
amplification of integrated transgene by using primer pairs of nptll and defensin ot annexin. The

amplification products obtained were 700bp of nptll, 500bp of defensin and 954bp of annexin

~onfirming the presence of transgenes. |
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Table 1. No. of $Shoots regencerage s
e Benerated ang putative transgenics from co-cultured explants
Transgene Crop T [
’ exII:;::u( Explanty Well Shoots PCR
nts . : 6
cullure:i Viining developed | rooted | positive
shoot shooty plants
— . regenerations '
|_Defensin Groundnut 583 106
Annexin | Groundnut | 559 | 4[; 43 ! | l!
27 0 0

- rr——

Figure 2. Regenerating embryonic leaves after co-culture

Table2. No.ofshoots regenerated from explants co-cultured for
transformation with annexin gene

Transgene Set Explants | Explants
cultured | regenerated
Annexin I 625 8
0| 625 In selection
111 575 In selection
IV 575 In selection
Total 2400

Genotyping of the parents of the mapping population

Genotyping of the parental lines

Genotyping of the parental lines (TAG 24, TMYV 2 NLM, CHICO, CSMG 84-1,1CG (FDRS) 1

JL 24) of the mapping populations were done using 204 primers comprising 19 primes of PM series a

185 primers of IDT. Out of these primers 54 primers were found to be polymorphic.

58
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Figure 3. SSR profiles of the parental genotypes

DNA extraction for genotyping of the RILs :
DNA from tender leaves of 91 samples the RIL (cross CHICO x CSMG 84-1) grown atNR

was extracted, purified and estimated for subsequent genotyping. DNA from 115 samples from
populations grown at Aliyarnagar (kharif 2008) for screening of RIL cross (ICG (FDRS) 10 x JL %

was also extracted, purified and estimated for genotyping

Fingerprints of extant varieties for PVPFR

The SSR profiles of 26 varieties, released after 1995, were developed for the ﬁngerprinti.l‘lg__E
using 6 SSR primers viz., IDT111, IDT121, IDT127, IDT137, IDTLY] and PM3. The varieties Wefe:
TPG 41, TG 37A, TG 26, KADIRI 6, VRI 4, ALR 2,ALR3,GG5,G6G6,GG7,VG 9521, AK 159, Gﬂ
220, CO 3, R 8808,0G 52-1, BRS 1, TIRUPATI 4, GG 21, LNG 2, R 9251, CSMG 884, HNG 10,09

15, DRG 1 and M 522.

o 59
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Figure 4. SSR profiles of the extant varieties genotyped for developing fingerprints

ASSESSMENT AND ENHANCEMENT OF QUALITY IN

PROJECT10:
g GROUNDNUTAND ITS VALUE ADDED PRODUCTS
_ (J.B. MISRA) | |
. Theproject was under suspended animation for the period of this report as the PI of the project took

 overas the Director of DGR, Junagadh.
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BIOTRANSFORMATION OF GROUNDNUT BYPR()D
INTO USEFULPRODUCTS

(R. DEY, K. K. PAL AND J. B. MISRA)
Evaluation of protease production potential of proteolytic fungion de-oiled groundnyg cak

The protease production potential of Aspergillus nidulans MTCC 831, Bﬁeauveria bﬂSSian
Rhizopus microsporus var. oligosporus MTCC 556 and Aspergillus awamori MTCC 548 Was st
on de-oiled groundnut cake. Preliminary screening of fou_r cultures on Skimmed Milk Agar""
.(SMA) showed that the diameter of the hydrolysis zones varied from 45 mm to 83 mm after T2ho
Incubation, the maximum was produced by Rhizopus microsporus var. oligosporus MTCC 556,

Solid substrate fermentation

Solid substrate fermentation was carried out to study the protease production potential of the
cultures on de-oiled groundnut cake. It was observed that different fungi produced differen ty,
proteases. In the case of Rhizopus microsporus var. oligosporus MTCC 556, the maximum epgy
activity (5.04 IU/g de-oiled cake) was shown in alkaline range of pH at 96 hours while i
Aspergillus nidulans MTCC 831 maximum production of neutral proteases (17.09 1U/g de-oil
was after 72 hours of fermentation and in the case of Aspergillus awamori MTCC 548, early prodyeg:
of acid proteases was observed at 48 hours of fermentation and maximum production of acid profe
(9.10 IU/g de-oiled cake) at 48 hours of fermentation. In case of Beauveria bassiana 1186, ma
production of alkaline proteases (20.04 IU/g de-oiled groundnut cake) was at 48 hours of incubatigp,
On the basis of maximum production of proteases under the experimental conditions, Aspergilly;
nidulans MTCC 831 was selected and this enzyme was purified for further studies.

Determination of optimum temperature

The activity of the neutral protease increased gradually with increasing temperature (above 25
and reached a maximum at 50°C (280.26 IU/mg protein). With increase in temperature above 5
the activity, however, gradually decreased and at 80°C, the enzyme activity could not be detect

(Figure 1).
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Determination of optimum temperature
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Figurel. Determination of optimum temperature for maximum
activity of purified neutral protease obtained from

Aspergillus nidulans MTCC 831

Determination of optimum pH

The neutral proteases showed maximum activity (282.14 IU/mg of protein) at pH 7 (Figure 2).

- Determination of optimum pH
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amide Gel Electrophoresis of proteases

e : - rtain the presence of the proteaseg py, :
An SDS-pol Jamide gel electrophoresis was run to asce e Prodyg,,
byASpe;gI;'Ilz{; ffgzdaus l\fTCC83 | and Rhizopus microsporius var. Ohgé"f[ )orut.f MT?CbSSG‘ Ana]}'si:%%
the gel indicated that while Aspergillus nidulans MTCC 831 produced a protein ot about 78 Xy .

Rhizopus microsporus var oligosporus produced a protein ofabout 49 KD (Figure 3). ;.
Marker : _Jl'i_._m — e

L Odmm Dodecyl Sulphate Polyacryl

A.n Marker

T

A.n Marker R.m
L ,__,{,5.

———

Figure 3. SDS-PAGE of proteases obtained from Rhizopus microsporus
var. oligosporus MTCC 556 and Aspergillus nidulans

MTCC831

Compatibility of proteases with commercial detergents

The effect of mixing four different commercial detergents with neutral proteases (obtained from |
Aspergillus nidulans MTCC 831) on the cleansing action of detergents was evaluated. Muslin cloth -
pieces stained with tea were used as the test material. It was observed that when protease was mixed with -
the detergents, the cleaning efficiency of all the detergents improved as was evident from the intensity of
he left over stain on the muslin cloth and the quantity of stain in the wash water left in the beaker. This
ndicated that the enzyme had hydrolyzed the protein-bound stains present in tea. Thus the enzyme
btained by fermentation of groundnut cake was compatible with the detergents.
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PROJECT 12: PREVE
CON%ENTION AND MANAGEMENT
MINATIONINGROUNDI\JIUT! 1 OF MYCOTOXIN

(VINOD KUMAR)

Evaluation of released .
- . cu o
contamination Itivars and adv

In a sick plot, thirty-four

testa resistance to 4. genotypes (advanced breeding li ieti i i3
T o e

e ik _ resistance to 4. flavus i i ' nati
Dt Shiles a}k:;;c: I::;h the most virulent isolftc mf /;n%;?z?? ZI?I??E;??}?; t?::'u[:?;]flmat%m'
samples were analyzed for seedgiinfce- Observation was recorded on incidence of aflaroot Is“?gmogti
Population of A. flavus was monitorede'cmn C'.f == ity comamina'tion- ghe
the time of sowing which increased t II]1 Ehe Y plOtS}The Dt w1 AGER1D e s
infection varied from 11.0to 16.5%. 0 18.7-20.3 x 10’ cfw/g soil at pod development stage. The seed

an i i
ced breeding lines for resistance to aflatoxin

Table 1. Li i
e 1. List of genotypes having testa resistance to A. flavus

Slflo' EE;“;YP@ SlzNo. Genotypes S1 No.| Genotype

r — . | CS44 3. | K134

5. | CS47 6. | Karad 4-11

T BAU 13 8. | CS69 9. | PBS 29077
10. | CS 129 11. | CS70 12. | RHRG 12
13. 71 €S 213 14. | CS74 15. | TAG24

16. | CS 272 17. | CS76 18. | TAG 26

19.. 3} CS 273 20. | CS77 21. | TAG 4l

2. S1CS 312 23. | CS78 24, | CS4l

25. |.C8 350 26. | CS80 27. | ICGS 86326
28. | CS36 29. | ICGS1 30. | ICGS 86309
31. | CS38 32. | GG2 33. | GG-20**
34, ). J11*

*#* Susceptible Check

Effect of long-term crop rotation and cropping system on soil
and pre-harvest aflatoxin contamination

* Resistant Check
population of Aspergillus flavus

Effect of cropping system

This experiment was initiate
the ongoing long-term agronomic
groundnut, groundnut-wheat, groun

pearl millet, all raised with different comb

results obtained so far revealed that the population levels of 4. fla
ded at 20 days before harvest, were significantly

2007. The soil and pod samples were drawn from

d during summer
trial on five groundnut-based cropping systems viz., groundnut-
dnut-wheat-green gram, groundnut-pigeon pea, and groundnut-

d doses of fertilizers and FYM. The

inations of recommende : _
vus were higher n kharif than those 10

lowerin groundnut-pearl
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millet intercrop both during kkarifand summer. Some kind of association/affinity was apparent bety, .
the type of crops grown in the ficld and the soil population of 4. flavus. For example, groundny; felli_;_, o
had significantly higher population of 4. flavus than that in wheat plots. P b

respectively. Significant differences were also observed among the treatments for seed infect;

= |

The seed infection and colonization during kharif 2008 were 15.6-40.0% and 7.8-28 gy:' ?lf: :
. L t_

colonization. The samples were processed for assay of aflatoxins. |

£ 07
on all[l (5

_'I}i_ble 2. Effect of cropping system on soil population of Aspergillus flavus

Treatment | Treatment details Aspergillus flavus poulation (10’ cfu/g soil) |
Kharif 2007 Kharif 2008 | |
Atthe time| 20 days | Atthe timd 20 days|
of before of before
sowing harvest sowing | harvest
[ TI G (100%) 4.49 6.48 7.67 044
EZ G (FYM + 50%) 4.26 6.78 8.44 944
T3 G (100%)-W (100%) 2.93 8.11 5.67 8.55
| T4 G (FYM + 50%)-W (100%) 2.15 10.00 9.33 1045
| T5 G 100%-W 50% 3.77 8.67 8.33 944
| T6 G (FYM+ 50%) -W 50% 4.22 9.33 8.33 1178 |
17 G 100%- W (FYM + 50%) 233 7.78 8.44 12.67
| T8 G FYM - W(FYM + 50 %) 3.11 8.44 8.89 9.44
[ T9 G (100%) -W(100%)-GG 3.44 6.55 6.78 9.89
| T10 G (FYM + 50%) -W (100%)-GG | 4.11 11.78 7.56 8.11
| T11 G 100% -W50%-GG 3.99 8.33 6.89 9.78
[ T12 G (FYM + 50%) -W 50%-GG 3.78 8.33 6.11 9.33
[ T13 G 100% -W (FYM + 50%)-GG 2.00 10.33 6.11 9.44
| T14 G FYM -W (FYM + 50%)-GG 1.55 10.78 6.11 10.44
’ T1l5 G 100% + PP 100% 4.48 8.22 6.89 10.55
[ T16 G (FYM+ 50%) +PP (100%) 471 7.33 733 8.00
{int G (100%) + PP 50% 4.04 9.44 600 | 1034
T18 G (FYM+ 50%) +PP 50% 4.82 8.33 8.22 10.67
[ T19 G 100% + PM 100% 3.60 5.00 600 | 7.66
[ T20 G (FYM+ 50%)+PM 100% 2.26 9.00 4.67 10.33
[ T21 G (100%) + PM (50%) 2.71 5.22 6.45 7.2
[ T22 G (FYM + 50%) +PM (50%) 2.82 6.83 7.78 10.11
D NS 0.86 NS 0.60 |
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Effect of long-term crop rotation

A long-term experi :
kharif 2005 tct: study thcpcfrflggfgtfg:l grounq"“"gaﬂlc and groundnut-onion rotation was initiated in
The soil population of 4. flay Op rotation on population of 4. flavus and aflatoxin contamination.
119  hadest (pod devel avus was estimated in the samples drawn just after sowing and two weeks
Bgs?glll il wopcultivarqog:?:m stage). The experiment was laid out in a factorial randomized block
\ations Viz. groundnmtr I fUSCCpl]ble (GG 2) and another resistant (J 11) in main plot and four
o dnut-fall garlic-groundnut, groundnut-onion-groundnut, groundnut-groundnut, and
groundnut-fallow-groundnut in subplots. At harvest, pods were collected randomly from three sp:)ts in

cach plot and seed infection and colonizatio
nLee n by 4. fla :
processed for determination of aflatoxin content g ﬂ ¥ B e Samplcs .

roundrﬂféﬁ?éiﬂ??ﬁiﬁlat :he soil Ptopulatior.l of A. flavus and aflatoxin was significantly low when
B mmer was significantly | garlic or onion crop in kharif. In all the years, however, the population in
il[]} 20 x10° ¢ fu;g soil Tﬁ ciwcr than that in kharif. During kharif 2008 population varied from 2.44-
grc;un dnut-onior% I'Ot'l.tionew::?silpopl(lllatl}(:l; was observed in the plots where groundnut-garlic or

' € ollowed while the hi ; ; : ;
groundnut rotation. he highest population was observed in groundnut

Field studies with organic carrier enriched with isolates of Trichoderma spp.

S.tu_dles were conducted with the isolates of Trichoderma, which were found to be highly
antagonistic to 4. j.Za.vus under in vitro assay. For this, 50 kg of each of three organic carriers viz.,
powdeFed castor (R:cu_ms_ co;_nmmu's) cake, neem (4zadirachta indica) cake, and FYM were mixed with
2.5 kg inoculum (multiplied in sorghum grain medium) of each of the four isolates of Trichoderma viz.,
NRCG T12, NRCG T16, NRCG T32 and NRCG T34. These mixtures were incubated under shade for
about ten qays be_fore applying to the soil in furrow. The results revealed that neem or castor cake
enriched with the isolate NRCG T12 effectively reduced the 4. flavus population and also the aflatoxin

contamination.

Evaluation of different drying and storage conditions for reducing post harvest aflatoxin
contamination

Summer produce of cultivar GG 2 was dried by five methods viz., windrow drying (W, sun-dried
in the field), windrow shade drying (WS, pods in one windrow covered by haulms of plants from the
adjacent windrows), inverted windrow drying in small heaps (WI), NRCG Method of drying (on
bamboo tripod), and the conventional drying (farmers' method) and subsequently stored in four
different conditions viz., polyethylene bag and gunny bags with or without desiccants. The pod moisture

content and pod zone temperature during field drying were recorded.

After drying in field for 5 days, 10 kg pods were stored in polyethylene bags and ordinary gunny
bag with or without desiccant (CaCl, 10 g kg pods) for six months in lab conditions. Initial moisture
was estimated prior to pod storage. The temperature and humidity were recorded at the time of harvest,
threshing (stripping of pods, on 5™ day), prior to storage, and then regularly at intervals of onc month just
before drawing the samples (200 pods) for recording seed infection of 4. flavus and determination of
aflatoxin B,

methods, during field drying the pod zone temperature was found

Compared to other
y this method had the lowest moisture content

consistently higher in WI method. The pods dried b
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onot s ves ol e storgey
o - . . e , Se¢ nand en.
indicating rﬂP‘fidry o i sermmS) mn POd ane - ied wi Colop;.
lowest infestation Ofb.mcmfsvgls; were invariably low I s d‘r l ¢ i Methoq g

favus and the aflatoxin B, le ol infestation by C. serratus was as hlgh as g

- d and kern ) . .
polgetyplons M e C?t?‘{e [;gsociation between infestation by bruchids and see d g

nonths of storage. A pos ovneL revealed.
.f4 flavus (and aflatoxin contamination) was also . :
' sorting and removing aflatoyjy, ot

ing and ther¢ by infect

: tial
On-site studies on effectiveness of sequen

kernels from bulk groundnutlots | .
2008 in collaboration with the gm““d““t'pl‘ocessin

This study was conducted inmck of a Virginia bunch groundnut cultivar, GG 7

ods, Bharuch, Farmers' s : £ shell G20,
gggf;)iisfn? aflatoxins was passed through sequential prloffrsiis rti?i g S( czrii:g, S12Ing g
(mechanical and camera sorting), roasting blanching, colo T3 sorting g

manual sorting) before value-addition and packaging. Ten different lots were taken o, d

sorting was performed. -
i led that the blanching used i, .

ted on-site with bulk groundput I_ot reveale . ised ing

with mai?ac}};z(c’irgggtfon?c sorting was Very efficient in removing aﬂatoxm-contamlpated
suspected material was removed from bulk groundn_l]JtS by electrc;mc ﬁ%nd manual-plck?ng P
reducing aflatoxins in the separated lot to >2 Mg kgb. t'fht_’a ]:;gliiasi 52[ a;—‘;tgfoa};lasﬂatfx(lgs
' ' hing, even by the naked eye, by their typ! pots (Fj
discernible after blanching Oéf e higher wiaer e aflatoxin level. When the afih

larger the size of discoloured sp [ : .
kernels were split open the white mycelium with greenish sporulation of the 4. flavus wag
that developed burnt spots during ;

most of the kernels, but the same was absent in the kernels
(Figure 2).

The study conclusively proved that the bl::_mching us?d in conjunction with m
electronic sorting is indeed very effective in eliminating aflatoxin-contaminated kernels. A
sorting of bulk groundnuts being practiced by a few .Indlan industries using mechanical g
slectronic eye sorting followed by manual sorting of dlsco'lour_ed kemels 1s @ good measure
inal product of aflatoxins. Hence, the groundnut processing industries s_hould follow the se
orting procedures to ensure supply of groundnut products free from aflatoxins.

Table3. Aflatoxin content of different grades of whole groundnut isolated by sequential sortin

Type of lot Fraction of Aflatoxin B,
total lot (%) content (ug kg”)
| Bulk lot 100 100.0-193.5
I Lot rejected by mechanical screening 3.0 2166.0-3457.1
[ Lot rejected by camera sorter 15.4 40.0-74.1
[ Lot rejected by manual sorting 0.8 150.1-471.0
| Good grade HPS lot 80.8 33-299

* Range of aflatoxin in 10 samples
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Table 4. Aflatoxin content of different categories of blanched groundnut
[ samples
Aflatoxin B, (ug kg")
Range ‘Mean”
Good grade HPS lot after blanching 1 30—5 94 331
Blanched kernels without spots 0.00 0.68 0.33
Blanched kernel with large dark brown spots 879.74-1015.18 95‘-4-17
Blanched kernel with sma]| dark brown spots 4,97-40.08 13.04
Blanched kernels with burnt spots 0.04-0.33 0.06

" Range of aflatoxin in 10 samples

Mean of 10 samples taken from different ots (one sample from each lot)

e
|
BN
B
I

Figure 1. Blanched kernels: a. Kernels with burnt spots, b. Kernels affected by aflatoxins showing
typical dark brown spots, c. Good grade
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Figure 2. Blanched kernels split open: good (top 2 rows), aflatoxin affected (middle 2 rows
kernels with burnt spots (bottom 2 rows) :
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pROJECTB: IMPACT ASS
ESSMENT OF IMPROVED GROUNDNUT

PRODUCTIO
N TE
L,VEUHOODANALYS(ITSHNOLOGIES; SUSTAINABLE

(G- D. SATISH KUMAR)
[mpact assessment of adoption of improved technologi
ies

The data were collecte
i sl of Rajkot di(sitll-)i}c,tri?]n((}lo!n sampling from the farmers of three talukas viz., Rajkot,
in¢ largest areas under groundnut crop illugl?;acli" 'tl"f.letsi;a!ukas were selected on the basis of their having
s ; 1strict. re-te i- i i
was used for collecting data. The data were collected by pzrsonzﬁg;::vﬁlu? [or;‘lg:;r:e(:';memew =S

Socio-economic Status (SES) of the farmers

The results indi
5 5 ha land with 20 ys:x(;:tg?ctiii;m ‘:" an average the age of the farmers was 49 years and they possessed
had functional literacy and i b with the groundnut crop. Majority of the farmers (63%)
D e rell-buil y and most (73%) of them belonged to joint-family system. The farmers generally
possessed well-built pacca houses. About 70% farmers had their own wells while 15% depended on

river for irrigation water.

Cropping System
; In Rajkot c(!hSlrlC-l, ground_nm is the major crop of kharif season and is grown in about 0.39 m ha.
The three selected ralukas constituted about 35% of the total groundnut area of the district. The major
cropping systems of these ralukas were: groundnut-wheat-groundnut; groundnut-groundnut-
roundnut; cotton-groundnut-groundnut; cotton-groundnut-cotton; and groundnut-jeera/cumin/onion-

groundnut.

The sequential cropping of groundnut-wheat, groundnut-onion, groundnut-cumin and pearl
ut was observed under irrigated conditions. Farmers also practiced

millet-summer groundn
and pearl millet. In groundnut mono-cropping, the

intercropping with castor, pigeonpea, sesame
farmers grow groundnut year after year in the same field.
Farmers generally grow released varieties of groundnut such as GG 20, TG 37A, and Punjab 1
and also local varicties such as 'samudri’, 'shedubar, 'tata sumo', 'Western 20', etc. In other crops the
or, Gujarat Til 1 of sesame and MH 167 of

popular varietics were BDN 2 of pigeonpea, GCH 4,5 of cast

pearl millet.
Farm mechanizaton
The farmers possessed the farm-implements necessary for groundnut cultivation. Only nine per
ed tractors, 75% owned electric/oil engines for lifting water from the
ent such as sprayer. The farmers

otection equipm
hanical), ploughs, h
ndicated that the

oes, harrows and multi-

cent of sampled farmers possess
.90% had plant-pr
farmers had sufficien

wells, 80% had groundnut threshers
also owned bullock carts, seed drills (hand operat_cd a:_’ud mecl
purpose iron tool bars. The farm mechanization index 1

mechanization on their farms.
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. Adoption ofimproved management practices
_ Variety and agronomic practices
e : An inventory of package of practices for realizing high yields of groundnut was Prepared 4y
responses of farmers on adoption were recorded for each practice. ang
The results (Table 1) indicated that amongst the farmers sampled, though 65% had thej, Sai
samples analyzed only 28% were following the soil test based fertilizer application in gm““dn?llt

Farmers prepared the field well in advance i.e. before the onset of monsoon rains by using tractor drawy
plough (twice) followed by use of harrow. Some farmers (15%) practiced deep ploughing during

summer.
Seed-treatment with chemicals such as carbendazim/mancozeb/thiram is very popular with g,

farmers. Almost all the farmers adopted the chemical seed treatment. Few farmers were ygj,
Rhizobium for seed treatment. The farmers were using seed rate higher than recommended i.e. even (g

kg pods/ha for variety GG 20 mainly to withstand or overcome the low rate of germination, Op gy
average, for GG 20 a seed rate of 150 kg seed pods/ha was used. The spacing adopted ranged from 45.9
cm between the rows and 10 cm between the plants. Majority of the farmers were using 60 x10 spacing

for F}G 20 and 45x10 for GG 2.The farmers adopted various sowing methods viz., manual sowip
behind the plough, manual seed drill and mechanical seed drill. Majority of the farmers used manyg]

operated seed drill called 'Sathi' for sowing. The spacing was regulated between the rows by these seeq

drills.
Most of the farmers applied organic manures such as FYM during field preparation. The average
quantity applied was 1.5 t/ha every 2/3 years. Almost all the farmers were applying fertilizer tg

groundnut. Most of the farmers were using DAP at doses higher than recommended at the time of
sowing and urea as split application. The farmers used complex fertilizers for supplying NPK and §,

More than 30% of farmers reported symptoms of micronutrient deficiency in groundnut crop but only
18% adopted the control measures such as application of biozyme and morram. Few farmers reported

yellowing in groundnut and the reason perceived by farmers for this was heavy rainfall coupled with
lack of proper drainage on their fields and some times Fe-S deficiency. The farmers were not adopting

any control measure for yellowing.
Farmers normally started their intercultural operations 15 DAS and continued to do so 2-7 times

till 50 DAS and stop with peg formation. The main purpose of the interculturing was weed-control and
moisture-conservation. Almost 30% farmers possessed knowledge on the benefits of use of weedicides
and they adopted the same. Pendimethalin and stomp were most popular weedicides and to a less degree

basaline.

Plant protection
The important insect-pests causing damage to groundnut as percieved by the farmers were
sucking pests viz., aphids, jassids and thrips, Helicoverpa, and white fly. The farmers adopted cher}ugal
control methods; spray of insecticides such as quinolphos, endosulphan, imidachlorpicrin,
one. Among the important diseases reported

monocrotophos, acephate, chlorpyriphos and phosphomid !
root rot, rust and leaf spots. The incidence of stem rot was i some
GG 20. The farmers adopted control measures such as seed

—
o

by farmers were stem rot collar rot,
cases was as high as 50% in cultivar

71

Scanned with CamScanner



DGR Annual Rep,¢ 200 .'

HITITAY
ICAR

farmers (n=85)

f improved practices by the

Table 1. Adoption 0
. Adoption by farmers
/ SI. No. | Improved practice e ey Exteﬂt(—@;‘j"ﬁ .
—— e aaa il 96.5 L
Optimum tll.lage 95 o7.¢
Suitable variety E
Source of seed )
i. Own 68 80.0
ii. Formal sources 12 14.1
iii. Informal sources 16 18.8
Optimum seed rate 41 48.2
Seed treatment: Fungicides 80 94.1
Seed treatment: Biofertilizers 16 18.8
Timely sowing 78 91.8
Method of sowing -
i. Furrow 82 96.5
ii. Criss-cross
Optimum spacing 40 47.1
Application of organic manures 34 40.0
Soil test based fertilizer application 20 23.5
Fertilizer management -
i. Optimum 18 212
ii. Lower 8 9.4
iii. Higher 62 72.9
Weed management (chemical) 19 22.4
Application of gypsum 12 14.1
Micro nutrient management 20 23.5
Management of insect-pests -
i. Optimum 48 56.5
ii. Lower 10 11.8
i1i. Higher 30 353
Management of diseases -
i. Optimum 13 15.3
ii. Lower 10 11.8
iii. Higher 45 52.9
18. Timely harvesting 80 94.1
19. Optimum drying 65 76.5
20. ‘ Storage at optimum conditions 49 57.6

A
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Inte“rﬂted Nutrient Management i
The groundnut farmers are generally practicin indiscrimi
e - 5 : g an indiscriminate icati -
respective of actual demand of the crop. Diammonium phosphate (DAP) ‘tﬁg}:;atilsolgleﬁg fel?ﬂéze:rs,
’ rally being

used by the farmers, does not contain sulphur required for biosynthesis of 0il. M

donot appl_}r gypsum that contains calcium required for pod filling in groundn oat iamcns e rmgion

i L1 i : : ut. Thus the
of application 91“ fertilizer on the basis of soil-test results is not being practiced. Such very concept
only results in imbalance of nutrients especially of micronutrients inb L an approach not

S : the soil but also upsets soil micro-
flora and lowers fertilizer use efficiency (FUE). If such practice continues, in the long rpim productli(\:rri?y

of s(;)ilﬁ\]rlell i;i]fc:icigzz_sgnafé?_ gglnﬁfa:?}:}f ar;:(a(ll will not be able to sustain their livelihood from the available
and. Ith breakdown is reflected in the increasing inci i
diseases of groundnlut. Thf{ combmesi use of organic, chemical and biolouicalioltlllr?s: gqu'e?tt;l?g;lr :r?;;fa
appl‘OPﬂate proportions will ascertain the balanced nutrition to the cropcand sustain the productivity in
the long Tun. Henc?, the Integrated Nutrient Management (INM) module developed by DGR was
assessed 10 farmers' fields. The module consisted of balanced use of fertilizers in form of FYM
Ammonium Sulphate (AS), Single Super Phosphate (SSP), Muriate of Potash (MOP), gypsum anci
PGPR. This module was compared with the farmers practice of nutrient manage;llent through
application of DAP only.

The results Ofon—far.m trials (Table 4) indicated that application of NPK at recommended levels
through AS, SSP, and MOP increased pod yield of groundnut only by 4.24% and haulm yield by 5.13%
over farmers practice. Even though the practice gave 9.13% higher GMR over farmers practice, the

BCR decreased by 2.54%.

Bt cotton + groundnut intercropping (1:1)

The farmers grow Bt cotton with a spacing of 180 cm to 200 cm. In order to use the space
petween the rows of Bt cotton, groundnut crop was tried. Groundnut was sown between the rows of
cotton at spacing of 90 cm. The results of this trial indicated that the yield of Bt was not much affected by
the intercropping system. Compared to sole Bt cotton crop, although the yield of Bt cotton decr_eased by
about 10% in the intercropping system (Table 5), the economics indicated that the decrease In cotton
yield was easily compensated for by the yield of groundnut. The technology has the potential for larger

scale dissemination. _

Table 3. The performance and profitability of improved variety

ic Farmers Improved Increase over .
i]jlzl(:;{)ircl:tlg:‘s practice practice farmer's practice (%)
Podyield (kg/ha) 1840 2600 T;Tg
Haulm yield (kg/ha) 3316 3850 19.64
CoC(Rs.) 18275 18275 ;

GMR (Rs.) 39475 56000 41.86

NR (Rs.) 24200 37725 55.89

BCR 2.16 3.06 18.57 -
turns; BCR = benefit cost ratio

ss monetary returns, NR =net 1€ B

CoC = cost of cultivation; GMR = gro
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Table 4. The performance and profitability of INM ¢
Increaseo
Economic Farmers Improved e ver
indicators practice practice farmer's practice (%)
Pod yield (kg/ha) 1840 1918 4.24 I
Haulm yield (kg/ha) 3316 3486 5.13 E
CoC (Rs.) 15275 17100 11.95 3
GMR (Rs.) 39475 43080 9.13
'NR (Rs.) 24200 25980 7.36
BCR 2.58 2.52 -2.51
'ICBR 13.26 14.24 7.36
Table 5. The profitability of Bt cotton + groundnut intercropping system
Economic indicators Farmer's practice lmprove(_l_BEactice
Sole Bt cotton Bt cotton Groundnut
Pod yield (kg/ha) 2850 2565 1225
Haulm yield (kg/ha) 3600 = 3100 1820
CoC (Rs.) 27900 29800
GMR (Rs.) 69300 66500 30450
NR (Rs.) 41400 36700 67150
BCR 2.48 3.25

ecoming increasingly inclined -
diversified to Bt cotton while -
mers revealed

The study indicated that for the past few years the farmers were b
toward cultivating Bt cotton in place of groundnut. About 30% farmers
36% of their area under groundnut was replaced with Bt cotton. The study of cotton far

a under HY Vs of cotton/hybrid cotton was

that 83% of the farmers adopted Bt cotton and 68% of are
shifted to Bt cotton.

To understand the reasons for the ¢

(CoC) of both the crops Were worked out

cultivation of Bt cotton is much higher than gr

groundnut. The major portion (27.5) of the cost o
is towards labour (21%) and plant protection ¢

preferring Bt cotton to groundnut was due to higher gross monetary returns

groundnut (Table 7). The GMR increased by 97

with Bt cotton compared to
119% with Bt cotton compared to groundnut.

nut to Bt cotton, the cost of cultivation
| of table 1 indicated that the cost of
oundnut (71%), still farmers preferred Bt cotton over :
£ cultivation was towards seed in groundnut whereas it
The reason for

hemicals (12.35%) in Bt cotton.
(GMR) and net returns (NR)

9% and NR increased by

hange from ground
(Table 6). A perusa

|
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Table 6. Cost of cultivation of orou .
41, | Item SToUhdnut ang py cotto AR
c n
Nsn \‘ — At farmer's fie)q (n=46)
. Ndnut
[ | Labour —— | (Rs./ha) total ¢ - oof mﬁé-‘““
=il Hired —————_______H\()Sti/"\]mt { ton of
" | i Hired - o total cost (%) |
ii. Family —=0 | 1348 | eeen T
i Bullock T TR e
T—.S_e_cd 2500 15'31 — L
| [0 T 12.53
11 | Manure — 2157 1 ;
1| Manur _ 300 875 6.71
v | Chemical fertilizer 4.90 1200
LB ' 1300 o 429
L ___a‘n Protectmn chemicals| 1150 . 2368 10.26
yI | Irrigation 104 3450
¥ L 300 i 12.35
vII | Miscellaneous 600 i 3400 12.17
Bt 3.68 '
| Seidl | 16325 100.00 - -
: 271943 | 10000

Table 7. Comparati
parative performance and profitability of groundnut and Bt cotton

Sl. No.| Parameter Growadniit
- Yield Bt cotton
1 Main product (kg/ha) 1860 2850
| ii. Bye product (kg /ha) - 3975 3600
11 Farm harvest price
i. Main product (Rs./kg) 16.25 24
ii. Bye product (Rs./kg) 1.25 0.25
11 Gross monetary returns (Rs./ha) 35193.8 69300
1V BCR 2.16 2.48
\Y Net returns (Rs./ha) 18868.8 41357
VI | Increase in net returns (%) - 119.183
VIl | Increase in gross returns (%) - %91 |

The other important reasons seem to be the differences in the price fetched by groundnut anc
and diseases in cotton over the years. Whenever the

cotton and the increasin incidence of insect-pests : _
e : increased in the following year and vice-versa. Th

i he area of cotton 1
prices of groundnut W g her chnology and the pressures from the peers are the othe

prestiLs associated with the agaptive 8100 teon. The fodder value of groundnut may also act as

important reasons for the adoption of Bt cott {6 in favour
detirrent for further decrease ixf‘ area under groundnut and may;\.re;cause e reverse;glts for the shi
groundnut. The important social, economic; technological anC 1%

from groundnut are given intable 8. /
g 76
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(o Bt cotton

';:l:'l:;” [ tmmlnut
y from Br ; ;
Tuble 8. farmers’ ln-rvvpliulls for shifting o
Rani > |
AR
rmers were doing 50) i ;
i . nity v |
Growing Bteotton enhances : —2 |
n |mlcnli:ll of Bt co *VI\ L
(o risks than grmmclnul Xy 7 |
- ound XXE
Bte engive than gl oundn ___[_H
. : CSOUICes XViis
13{ is more com yatibl i |
ic achicveme \_’I_I___\
XXV
S ]
g
&
VIII
Fasy availabilit of credit for Bt cotton com ared 1o yroundnut XXIV____-
Higher market rices for Bt cotton compared to groun IX |
Lower cost of cultivation com ared to groundnut XXV i
Lower investment on control of pests and discases in Bt cotton compared to
. Easy availability of seeds of Bt cotton seed compared to groundnut XVI
16. Lower cost of sceds of Bt cotton compared to groundnut X
p] Technological
17. Lower yield of groundnut II
18. Higher incidence of pest and diseases In groundnut XXT1
19. Greater suitability of soils for Bt cotton than for groundnut XII
20. The weather conditions arc more favourable for Bt cotton than groundnut X1
ﬁll. Adequate knowledge on cultivation of Bt cotton X111
22, Greater ease of picking of cotton compared to harvesting/picking of oo
groundnut XXII
23 Persuasion by extension agencies XXVI
.- » " ——
IVAdmm1stratwc/lnfrastructure
a. . gt - e
24, | Timely availability of seed of Bt cotton seed compared to groundnut IV
25, | Timely availability of skilled labour for Bt cotton than of groundnut XVII
W XVIL &

26. Easy marketability of Bt cotton than of groundnut

1~
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Trainin® programmeces organized at DGR, j Unagadp

Hrrpar
ICAR

rgr Date m\r—
- - s Participants Sponsor
— | 26.03.2009 Trammg-cum—exposurc visit
I. to 02 agricultura] Agriculturar\
27.03.2009 Oft:ﬁcers and 20 Technology
-armers from Management
Vishakapatnam, Agency,
Andhra Pradegh Jaisalmer,
| — : e Rajasthan.
2. 16'0?62009 vt Production technology 03 scientistg from A J’ Itural
. gricultura
20.03.2009 KVK, Jaisalmer and Technology
2.5 farmers from 12 Management
villages of Jaisalmer, Agency,
Rajasthan Jaisalmer,
— Rajasthan.
3, | 12.11.2008 Model training course op 12 agricultural Directorate
to Imprcrvs:d pa_ckage f_)f practices for officers of five states of
19.11.2008 realizing higher yields through viz., Andhra Pradegh Extension
groundnut bqs:ed Intercropping Gujarat, Karataka , - GOI1 ’
_ System Maharashtra and New Delhi
E . Tamil Nadu
20.10.2008 | Improved groundnut production | 15 officers of Orrisa Govt. of
to technology Tribal Empowerment Orissa
26.10.2008 and Livelihood
Programme (OTELP)
Orissa
1.10.2008 Improved package of practices 02 agricultural Agricultural
to of groundnut officers and 22 Technology
05.10.2008 farmers from Kadapa, Management
Andhra Pradesh Agency,
Jaisalmer,
Rajasthan.
17.09.2008 Low cost technologies for 26 farmers from ISOPOM,
o1 . g 1
to improving groundnut Orissa GO,
23.09.2008 production New Delhi
03.06.2008 Groundnut production 28 farmers from ISOPOM,
to technology Orissa GOL :
07.06.2008 New Delhi
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PROJECT 14: BREEDING FOR LARGE-SEEDED AND CONFECTIONERy
TYPE GROUNDNUT s

(CHUNI LAL, HARIPRASANNA, K. (up to 23" Augus
J. B. MISRA AND VINOD KUMAR)

t, 2008), RADHAKRISHNAN T,

Hybridization
d to incorporate large seed size coupled with high

_ During kharif 2008, ten crosses were attempte : .
yield. Advanced breeding lines from NRCG, ICRISAT, and BARC were used in hybridization
programme. Pollination was attempted on 4231 buds and 5 15 probable hybrid pods were harvested witp

asuccessrate ofonly 12.17%.

Raising F,s and identification of true hybrids

~ Sixteen crosses generated in kharif 2007 were raised along with parents and the true hybrids

were identified and their pods were harvested individually for further advancement. Four crosses were
rejected being doubtful; thirty single plants were identified from the remaining CToSses that confirmed

hybridity.
Selection and generation advancement

The F, generations of 11 crosses were sown and true F,s (segregating) were identified. In this

which did not show segregation, was rejected. The remaining crosses were
bulk-harvested cross-wise for further advancement. Fifteen crosses in F, were sown and the progenies

were harvested in bulk, after rejecting four inferior cross combinations. Twenty crosses in F, generation
were advanced without making any selection and out of these five were rejected due to poor
dvanced from F, to F, generation. Phenotypic

combination of traits. Similarly three crosses weré a
he material had stabilized. In this generation, in 11

selections were carried out in F, generations where t
Spanish type advanced breeding cultures were

cross combinations, seven Virginia type and one
dentified. In M, generation three selections were made into next generation from among the 10 sown

generation also one cross,

elections.
Table 1. Crosses advanced and selections made during the year
[ Generation / Crosses / Crosses Selections Selections
Sown Rejected Sown Made
[ & | 16 [ : 30 SPP*
= w -0 | 1 . .
fer B [ 15 | 4 ; ]
Peg | a0 | 3 ; ;
ffarg, ] 8 | @ ) i
/ F, / 11 / 4 . 7 Virginia and 1
Spanish adv. lines
[ o0 10 3

o .

- SPP, single plant progenies
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ﬁpﬁcaﬁon and maintenance

Mol

' bW d breeding I
Forty-tWo advance ng lines were multipl;

- .. ~oed. Four advanced breeding [ Iplied and 66 ¢y -

sintained ing lines (p tures (4 S i

s 'W_erzgllltiplied for seed enhancement. ( B3 Nos.29077, 29078 and 2902;(;&[2::1%1 lgéggglln(;?%

er ’

_sﬁ,ﬁontrials

Two yield evaluation trials were conducted under this pro: ' i
| rformance Was poor during kharif season because of llzlg\%id g;lrmg e
’theﬂjals observations on pod and kernel yields, and related traits were l;aecoer(\;:aather N

prelimi“ary yield trial of advanced breeding lines
Seventy seven test entries which included eight germplasm lines and seven advanced breedin
b s from ¥CRIS AT, 41 gtzlr{nplasm}mf:s from NRC‘G anc_l 19 advanced breeding cultures devclope%l
B nder this proJ ect, were 'tes'ted ma prehmmar}-r evlaluatlor.l trial in a RBD with only two replications (as
. jpeseed avall?lble was limite ). The ANOVA indicated significant differences due to genotypes for all
. (petraits studied. The variety M 13 ranked first among the checks for poq (1232 kg/ha) and kernel (846
-~ yg/ha) yields, and only one test entry NRCG 3324 could out perform this check variety for these traits
' (p‘dd yield, 1 828 kg/h.a; kemel Yl?ld, 1205 kg/ha). M 13 also was the best check for SMK (63%), but no
 fest entry recorded significant higher SMK over this check though the highest one was recorded in
= NRCG 1 2167 (72 %). BAU 13 toped for HKW (51 g) and HSMK (57 g). Only PBS 29128 recorded
o qKW (62 8) and HSMK (70 g), which were significantly higher than those, recorded in BAU 13. No test
. ould surpass significantly the shelling outturn 72% recorded in GG 20 (best check for SP).
. '%llggh two advanced breeding cultures of ICRISAT, namely ICGV 89104 and ICGV 89104 recorded

" 734nd 74 percent shelling, respectively.

| ~ Largeseeded yield evaluation trial

T Singleyear of evaluation |
. In kharif 2008 twenty-six advanced breeding lines comprising 17 lines developed under this
n khari

: i 388
d in the best check variety M13(1
i ; ompared to the ones recorde ; . IOGY 97079
oy e e
aan : : heck varieties. ¥Or P 0 found
o . t par with the € SMK (79%), were fo
B b o s 5 s KL
genotypes, PBS - he best check varie o outturn. PBS 2912
fo possess significant superiorly OV the best check vanety AL Shelhﬁrg Oiglder (528 kg/ha)-
SMK 62%). No test ety o SmPaSSS flowering on plot basis, but very poory

was the earliest (19 DAS) in comp

' j - -
ioyeors of evalualion 4 under this project and received from th
; i

: 2007
vy 1 ix each devel in kharif season of years
b e tljreed\lvni%hlﬁlveoscshlick varieties GG p0andM 13,10
RISAT were evaluated along

80
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indice differences d \

o years mdlcated that - g

rosse }t{wc Yo aMK. Except tfor clllays t(zl 50% ﬂOWEZI;Znge

t for the studied traits, O : Vo

: nlyfol_ A,
day, ¢

and 2008. Analysis of p S
the traits stud! o
were also significan
years ¥ 508, ICGV 9 051 and ICGV 97061) and ey, s
CGV 91089 and ICGY ;;'gg(pgg
1),

highly significant forall
differences due to :
7,1C )
CGV 89214, 1
two traits overt
ees er the best Checkvaﬁei?st
IES

shelling percentage,

flowering and HKW, four (pBS 2900/

29067, PBS 29069, PBS 29079 A,fPBS 290f2?1nz;nces for th

entries, respectivel recorded significant pe

GG 20 for days toy50% flowering (28 DAS.) and = f? {hHKtmi(:d“tg:tN%;eSt SR Wag fi

statistically superior OVer the best check variety for rest 0 Gve9s7051 but its. The highest poq (Ound

kg/ha) and kernel (1084 kg/ha) yields Were rec IC , but were 2t par with (53 c}fﬁl
ods an o

variety GG 20 which recorded 1570kgP

Evaluation of Spanish germplasm line

Twenty-nine germplasm 1ines of Spanish groun

were evaluated ina RBD with two replications in summer
NOVA revealed si gnificant differences

ted with the check variety TKG 19A, it was Ghiol

for days to Sery,

traits were recorded. A
comparison of mean values of germplasm lines tes
lly superior over the check variety flower initiation anq s
d to record higher pod (3572 kg/ha)s 2

that no line was statistica
flowering. NRCG 1 1982 was the only germplasm line observe
hich gave 2721 kg and 1742 kg pod, and ke
ificantly for SP, HSMB'I';

kernel (2136 kg/ha) yields over the check variety, W
the check variety sign
NRCG 11669 (SP=73%),NRCG 119

yields, respectively. No germplasm line surpassed
alues for these traits were recorded in

SMK. However, highest v
(HSM=51g) and NRCG 11867 (SMK= 86%)

€
1137kg kernels/ha.
ner growing conditions

dnut along with one check variety Tk
9

008. Observations on phenological angy:.
due to genotypes for all these tra1tsm$

S under sumli
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-cT15: MULTIPLICATION
OJLC Sm— . f\ll()\ AN prye
¢ PR GENE POOL l"()!{ln-\:\“ UTTLIZATION
Mi l{()\’l-l;\-ll-"\}'l‘()I(')(:\ OF WILD Arachi
' : ;R()U\n\.,‘?“, cris
NSDNUT

_ apRA. P C.NAUTIYAL AL L. §
.h.mil ks 25 . » A LUSINGH, R, )
l(er‘S-"" AND VINOD KUMAR) \DHAKRISHNAN T, C1iuni

ke ‘ I.J\l...[', Y.

uvbrM”"“""

: \-bridizulions were done | > -

'l-I_q-'\\‘crt.‘ © ol e parcnl‘:iﬂlalgild l()Iurmg rainy season. Ten BC4F

for qransferring stem rot resistatice frg:n ack (t:)rogsing with elite cultixi‘r‘l-[f l;(l‘."!:l. 5 BC2FL

i = : re- recd. drs. Besides crosses were

<jze from pre breeding genot o WE genat ‘G CS s B

s bable cross-pods werlz ﬁarvegtpi]s‘ NRCG CS-281 and NRC}g%SN RCG CS-19 and also large

ed and stored for g neﬁt = -148 to elite cultivars. Cross

Xtrainy season. R

ge
madc
kermn¢
wisc p ro

Em;uatinn of breeding lines

[nitial evaluation trial (IVT)

On the basis of pod yield and reactions t ior di
» - 0 ‘ ES i {
o ines were cleoted. Thirty-nincmajor diseases evaluated in ficld during rainy scason
o fesign in 3 blocks. Each genotyne g\j:sotgéts a'lonég lwnlh 3 checks were sown under
. n in 3 lines of 3 m bed ing
ded crop m?;;f:n;?ét [;;?gtl;e?. Genotypes were characterized for phys{i:o-rflot:lr;l‘:’;?t}; ’ilfl:;ﬁ
= P.]ants)y o ? eleven genotypes was significantly higher than that ofthcbbcst
P NR.C Glg éest pod yield was observed in NRCG CS-360 (134 g/l 0 plant:s)
3 S-366 and NRCG CS-359. Hundred-kernel mass (HKM) of

4, NRCG CS-385 and NRCG CS-387 was at par with check TKG 19A (39.9g).
ling turnover and low percent of sound

stable br
qugmente

recommen
its at different CTop S

check TKG 19A (68.32
followed by NRCG CS

genotypes NRCG CS-38
Excess rain could be one of the possible reasons for less shel

mature kernels observed in majority of the genotype.

e evaluation trial (AVT)

Promising breeding lines selected on the basis of pe
Twenty-two genotypes and

under AVT during rainy season.
ch genotype was grown in 5 lines of 3-me

. Advanc
rformance in IVT were further evaluated

3 checks were sown in randomized block
ter long bed following

surpassed the pod

design with 3 replications. Ea
recommended crop management practices. None of the 22 genotypes significantly
). In general shelling outturn was low in all genotypes and
t difference in hundred-

yield of the best check GG 20(82.0g/10 plants

" was in the range of 42-66% including that of check. There was no significan

- kernel mass between any of the test entries and the check TKG 19A(37.3 8).

mutants of GG 2 were evaluated under
mmended crop

promising
bed following reco
ield than GG 2

B In a separate trial, during summer seasor 63
eplicated trial. Each mutant was SOWD in 3 lines of 5-(r1n§te§ lolnfg el i
management practices. Ten out of 12 genotypes 1ecorce significantly MEHCT K50 2
(160 e T : i turn, HKM and biological yield (BY).
- (160.2 g/10 plants) beside giving significantly higher shelling outturn *+ound maturckern el (SMK),

| Thedifferences between and the best check and genotype o (SLA) were, howeve ot significant.

- SPAD chlorophyll meter reading (SCMR) and specific lea
e —
82
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AR KM were affected more by t, N
’ _ .gYandH y Cmygg,

s old, shelling turnover, , er SLA seemed to be tolerant f , .-28eps \

- mdwm?d thmllr\); dté}l;l](I:S with higher SCMR dllg l?::d clite cultivar (GG 20), the mut?iablot(‘;%:,

in the c_x;‘;erunglgioué'm Compared {0 parent (%GC S)‘4 01 were promising for their Signi%ts R¢ )

like salinity and drougi- CS-407 and NRC [l as elite cultivar (GG 20), Cant}yh’%

389, NRCG CS-394, NRCG G2)aswe

and stem rot of breeding lineg . hut
i

its over the parent (G

podyieldand the related tral
eaf spot, PBND
on evaluation over 2 ears a'tj

i d based _

Multpe discase esstant (MDIY) selee D and Stem 1ot at RRS, Raichy; g Mgy

furtl Juated for resistance L0 [ate leaf spot, F2° e NRCGCS-108, NROG: cﬁl‘iﬁg "

gfge i lecrleggtwtee" 3 o 7 000 KR s um score of 7 in local hGCS‘ll._. S0

NRngSg?.?Oé recorded a score of 3 for LLE ﬂgﬂII{]CSth(’:"‘;_I; 4)t0 61.90% (NRCG Cg-;((:)k (KRGa?;
Further. PBND incidence ranged between 2.0% 1' %G CS-244, NRCG C5-245 ang 6). &; :

Futther, PBND e 215, NRCO CS- 24 NRC e el g Gy
260 v:xere highly resisjtant to PBND by recording less thanCSUIO 8) to 24% (NRCG CSCII ence"’fsten
rot ranged between 2.1% (NRCG CS-221 and NRCG C>- 5113, NRCG CS-128 -102), py, 4

viz NRCG CS-IOS NRCG CS—109, NRCG CS- ) : NRCG CS_13

% : NRCG CS-155, NRCG CS-159, NRCG cs. 13

found promising by recording leSS-thgi;I;f

1an §

Confirmation of resistance to Jate |

NRCG CS-149,
d NRCG CS-244 were

fourteen entries
NRCG CS-132, NRCG CS-148,

NRCG CS-221, NRCG CS-241 an

incidence.
Characterization of wild species against abiotic stresses

Screening for SLA and SCMR
cterized for traits (SLA and SCMR) associated to drought during g

Wild species were chara : !
season. SLApranged from 103.2 o 492.4 and SCMR ranged from 13.2-41.4 in 145 acoessioy
evaluated. Seven accessions out of 87 low SLA lines registered mgmﬁcantly lower SLAthan populaiy,
mean. Three (NRCG 11811, 11831 and 12035) among 7 accessions recorded significantly highe
SCMR. Accessions NRCG 11811 (4. stenophylla), 11831(A. glabrata) and 1203_5 (4. appresipilla)wi
lower SLA as well as higher SCMR could be used as tolerant parent for water limited stress. 2

Screening for tolerance to salinity

In vitro screening
Callus induced from leaves of 11 wild accessions were screened in vitro under NaClmduca
salinity stress. Callus was sub cultured in MS medium with 50, 100, 150, 200 and 250mM NaC
concentration and allowed to grow up to one month. Fresh callus wt, dry callus wt, chlorophyll content
sodium and potassium uptake were recorded after one month of culture. SDS page analysis was donell
f fou

calli of 11 accessions cultured both in control as well as 250mM NaCl treatment. The calli of fou
dark green in colour unde

accessions were promising as calli showed very profuse growth and was
250mM NaCl. These tolerant accessions showed over expression of specific stress induced protein(s
under induced stress condition which were either absent or very low under control condition indicating
that these accessions have constitutive genetic make up for sustaining under stress condition by
signaling specific metabolic pathway(s). Salinity tolerant cell lines of NRCG 12033, 1 1846, 11821 anc
11817 also maintained equal relative water content (RWC) both in control and 25011‘11’4&:31|
el

concentration and recorded lower plant stress index (PSI) under 250mM NaCl stress suggesting tl

83
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o 10 salinity stress. Beside sodium and potassiy ICAR

L plea? : >s in othe : . M uptake ratio :

IOIt olerant gum‘t.ypt‘ St Llr CI'O;) plants. The sodium andp ke ralo in plants wag
sl of the accessions except 11832 8189 anq 8903 (Fi Polassium yp(ake ratio

a mﬂ-‘i 11821 and 11817 support their toler

E 118 i comparatively higher Na/K ratio thoygt : salt stress. Howeyer

sed for screening
was low in calli of

hlo ph in vitro selection of ation that
c d for in» n of salt to] : ¢ mOI‘Cthanonep

: idere . S
coﬂsrfeter as selection criteria.
rd

arameter may be
an rather taking any single

[ Fig-1 NalK ratio in cef lines of wild Arachis
accessions
6.0000 -
5.0000 - i
-,,9; 4.0000 -
E 3.0000 - @ Control
E 2.0000 - = 250mM Nacl
1.0000 A i)
0.0000 =St 8 S O N B 8 S 8
'39%0) q}’g’@ \"%(b\ %c’éb \'S’rﬁ) q,r(\@
N W
Accessions

' Screening of working collection under hot spot and laboratory conditions

Hundred and thirty-five working collections were sown in single row of 5-meter long bed un%%r
rice fallow at CSSRI Regional Station, Canning Town, West Ben gal during first week of Fel‘;Jruadei?l i
Irrigation was provided with pond water as and when required. Delayed ggrmxr_nanon was o (s}elrveinaﬁ(m
genotypes under study. The soil pH of the experimental plot was 16dSm during sowing. Germ

i i k
' ' d from 0-50%. Plant started drying from third wea
was recorded after 25 days of sowing which ranged 1ro . ;Sm" Ao

ination due to eradual increase in soil salinity from . :
?rtj)flrlglzrﬂf%ebruary t0 9" zg%;)ril. Genotypes recorded 52 to 100 % mortality at 60 dagi ';11?;2 f:;:;rcllg\-;?:;
of the germplasm could survive beyond 70 days. However, 8 breeding 11335 ;snrecorded e
" TAG 24 showed 9-47% plant stand beyond 60 days. Maximum plant s(t]a(ril Wafter oving williont 8ty
317 followed by TAG 24. All genotypes died gradual!y between 70-8 a){sm e ved in e
- Profuse flowenre B dgrﬁ%%?;ijh:?i?ﬁg ;)t?;ssiglzrgli)czl mechanism, which helps
 genotypes. Two genotypes CS 317 an

tosustain up to 70 days under high soil salinity condition.

= R4
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s selected bascd on preliminary SCreenin,
A linity. All genotypes showed delayed germinggg,, > ¥
sa m‘ .)'Conﬁhrmcd their tolerance to salinity by r"-'COrd't
Pt:ccks under salt Stress. Two genotypes NRCG C o
higher fresh shoot and root biomass accumy| i
J effectively in groundnut for screening Seed]:

.0 advanced line
In a separate laboratory experiment, ? adva

further tested for tolerance to NaCl induced
salt stress condition. Seven out of nine genoty
more than 80% germination and survived up 10 ; e
and NRCG CS 84 were promising becausc of then
under stress condition. This technique CO,“!(J be U
tolerance to salinity under laboratory condition.

ir

PROJECT16: ECONOMICS OF GROUNDNUT CULTIVATION IN MAJg

GROWINGAREAS

(G. GOVINDRAJ)

This project was under suspended animation for the period of this report as the PT of the ijecm

on study leave.
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R § PROJECT 170 BREED]NG FOR IMPR W

; GROUNDNUT OVED FODpRR
QUALITY TRAITS 1N

A\THNAKUMAR, C
5 s of cuttings fi HUNI LAL, p. C, NAUTIYAL, 5. g
tion rom ; s J. B.
BB ents the established crops MISRA AND R. 5. JAT)
B e“vn‘onn]el p of thc promiSing “r“d
After four years of tiely establishment ) Species to target

¢ (six rhizomatous and four seed formj nder wasteland ¢
n

onditions -

1 Tabl : g) were ons, ten wild accessi

Novembe! 2008 (Table 1). Crude protein content (N conterfthalg?g;l' for cight fodder quaa(;ic;gstlrgriltz ?If
25)i

NRCG 12032) t .
(A magna )10 17.0% (4. glabrata 1CG 8907), Rumen these species varied from 10.8%

0 i = 0 )

{.0-1.2% nitrogen (6.25-7.50% crude protein) in the fodder to g"ml_crobcs require a minimum of
. € .

tein content has be cetively degrade it. Among the

accessions evaluated as high as 17.0% crude pro

.+ ns. indicating potential :
conditions. 11 P als of these species ag en observed even und
asource of green er wasteland
ordry fodder.

The palatability of the fodderas me

: . asured by leaf:stem rati :

eaf:stem ratio varied between 1:1.2 (4. rigonii)to 1:2.4 (4. ma;?:;()) aanng tsg)lt%l?rqﬁgg:im T ditc e ﬂ:iaf? the
b onten range Tom

1.13% (A. glabarata, ICG 8902) to 3.22% (4. ma
range of 22.94% (A. rigoni,NRCG 12032) to 31. 17%?’:3?‘51522&2?%8%?5% content was in the

Nutrients important for lactation like Ca and F
468363) t0 2.85% (A. marginata; 1CG 8903) and 4600 ;;;n(tjl?t:pin%?d ig%g‘l6;)3tﬁc}"/’§2(0/10 o I/;I
magna, NRCG 1205, ’{he ash content, which is also related, with the mineral contents of thp:epnllag'lté
was in the range of 10.14% (A. spp.; P1468363)to 12.11% (4. magna, NRCG 12039) p

Table 1. Proximate composition of foliage of some promising wild Arachis species

T TR T

| ot '
Sr. | Species and accession Component (%)
No.| number CF Sugars EE | CF Ash (minerals)
TS RS Total | Ca | Fe
| 4 rigonii (NRCG 11795)  [13.56] 1.8 164 1 286 | 27.6 | 10,51 | 1.94 ] 0.69
> | 4 rigonii (NRCG 12032) | 1111} 191 100 1 256 | 22.9 | 10.45 | 245 | 0.48
3 | 4. hagenbekii (ICG 8188) 12| 122 | 119|319 | 312 | 11.72] 230 0.80
4 | 4. magna (NRCG 12039) 1076 | 3.22 | 297 [ 234 | 302 12.11 | 2.56 | 0.82
5 | A prostrata (1ICG 8189) Ta17| 125 | 155237 | 273 10.68 | 2.12 | 0.65
6 | 4. marginata (ICG 8903) 679] 124 | 151|315 | 260 10.94 | 2.85|0.66
7 | 4. glabarata (ICG 8902) 692 | 113 | 127310 28.8 ‘11.33 2.76 | 0.67
547 | 287 | 11.94 | 256 0.52
8 | 4 glabarata(NRCGllSlS) 16.76 | 138 | 115 ] 227 ] - W'E'E?W
9 | 4. appersipila NRCG 12035)| 14.84 ?;12 __21__;%_ %‘%'8— 'EETITEE'W
10 /lzdfli?n 52468363)_______@__1-33— 15 [234 [ 29 0.14] % _%58%_
: 1692 322 ﬁjﬁj&ﬁlﬁ_&a—
Maximum _________..—_1.:2-6—5—-1"@3" 174 | 780 | 28.1 10.87 | 230 | |
Mean ________-————[-{-;m g SUgArs; EE= ether extract B

ugars;

CP=crude protein; TS= o? ‘M

86
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3.8 t/ha (4. glabrata, NRCG 1151 |
per season in two cuttings in addition to yie
the suitability of these SP€

izomatou

The average dry matter Y1 {] the three rh!
11818). Allthe izomes (about 1.5

DGR Annual Repol_t .f
20

e

as in the rang

e of 1.1 t/ha (4. rigonii i
s species yielded above 3.1;)151?(}
t/ha), which actas 5 M

inde

. fall regions and slopes to prevent soi]
le

L

thus indicating
Table 2. Total biomass and rhizome production and leaf to twig ratio of gop
promising wild Arachis species .
Species and accession number @ Leaf-nvm .
Fodder* Rhizome e
_—--—---""""""—-""""""—_F—— *K ————
rA. appressipila (NRCG 12035) ._-———-!—:8"""“-"""'&_ 1:1.6
(4. rigonii (NRCG 12035) — L 1-‘1-: i
1. magna (NRCG 12039) 16 | I 1:24 79|
A, marginata (ICG 8903) 8 | L& 1:23 il
A. prostrata (ICG 8189) 3.6 1.72 1:1.3 .
A, glabrata (NRCG 11818) 3.8 1.92 1:1.3
CD (P=0.05) 1.48 0.23 3
[ CV (%) 077 | 83 _
% non-rhizomatous species

*Four cuttings in six months;

Variation in fodder quality in Indian grot

groundnut varieties

Ninety Indian
ergent fibre (NDF),

protein (CP), neutral det
total sugars (TS), metabolizable energy

using NIR technique att

The statistical parameters
vom the figures given in table 3,
rude protein content was Jow in variety
yw in M 13 while it was high inlJl
DL was low in TG 42 while it was
41: ME and [VOMD were highinTG 2

Table3. Mean, range and v

mean of two years,

were evaluate
acid detergent fi
(ME), and in vitro organic
k Research Institute,

he International Livestoc
its are given in Table 3. As can bésein!

of the seven fodder quality tra
for all the traits si gnificant
J 11 while it was
|: and ADF was low in
high in Kadiri 5; the sugar
2 but both were low in M 1 3

ndnut varieties

ariability for seven fodder quality tr

d for seven fodder quality traits, viz i
bre (ADF), acid detergent lignin fADL]

matter digestibility (IVOMD)
ICRISAT, Patancheru,

and wide variations were observed, The
high in the varicty MH 1. The NDF value was
TG 42 while it was high in Kadiri 3. Further
content was highin VR

aits in 90 Indian groun.d__ll_l.

varieties

Parameter CP NDF ADF ADL TS ME
(%) (%) (%) (%) (%) | (MI/kg)

Mean 11.3 51.2 34.1 8.1 4.7 79

Range 75.19.9 | 25.9-72.4 | 17.7-61.0 3.3-13.2 | 1.5-8.2 3.7-9.4

sED 0.21 3.0 3.4 0.8 0.6 9.4

°D (P=0.05) 0.43 6.0 6.7 1.5 1.2 OE

'V (%) 15.1 7.6 12.6 12.0 16.0 fl_z___,

87
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he top five varieties in d
et EL__________ N decreasing order of Content '":
it V fog $ nts . IR
"g?l#_ MH 1 T decl‘easmg orde o B fodder quality t“w\Il
T rof rait
OF T G 42 ALR1 Content (%) its
Kadiri 3 ""é“‘i"-—-— ICGS 1
ADF TG 42 o] B S 206
ADL RG141 | T 5206 | 7 ALR |
TS VRI 2 BG 1 G SG 84
ME TG 22 o RS1 T e R
voMD | TG22 AT ey s |y
L — T™V2 S 206 ICGV 82590 N2
VRI3

On the basis of the results of analysis for seven
7 and M 13 were found to be promising for at le

quality traj
: y traits, among the 90 varieties eval
its. These varieties can be used as donors for improy uated,

ast three traits each whi
. wh
ement in fodder quality. lle VRI 2 for at least two

\ i;ltioﬂShip among the fodder quality traits

Correlation and regression analyses

. : were performed

g pality tr : ed to unde T

P go?)d:;cﬁno fﬂlcsa:ié%g ¢ 5?’ using the data generated with ;F%tilnd the relationship among

;3‘_,;1'1106 T 3 o var1et1es_ of groundnut. The studies ind?elzoctlypes compnsir}g 681

nificant inverse reiations ip between nitrogen and the three ﬁbre-fractigzsemﬂt]gt ther:;l existed a
e one hand and a

_pificant positive relationship between the nitrogen cont
O . o 5 . ent a . .
mtabollzable energy and in vitro organic matter digestibility onl:geag:)}::relzz::gee MR Vi il sughs,

The three fibre fractions i.e. the neutral detergent fibre, the acid detergent fibre and the acid

stergent lignin were positively correlated with each other while their relationship was negative and
Ve an

gnific ant with total sugars, metabolizable energy and in vitro organic matter digestibility

Thus the results in'dicated.that the selection for nitrogen content alone is very likely to bring
hout simultaneous selection for improvement in metabolizable energy and in vitro digestibility of

rganic matter.
‘able 5. Correlation matrix for different fodder quality traits

Fodder quality Nitrogen | NDF ADF ADL | Sugars | ME IVOMD
traits content
NDF 093" 1.00 « < & - .
ADF 094" | 094" 1.00 4 - - w |
ADL o071 | 073 | 0.84" | 1.00 - R 0
Sugars 0.13 | -0.15* 028" | 029 ___1_99____ A
ME ool | 066" | 075 o4 | 070" LW

= T oss | 0797 | 0 096" | 100
[VOMD 0.79 oy | 088" [0 Lot

t lignin; ME=

) . ADL= Acid detergen
E . ADF= Acid detergent fibre; AV
DF=Neutral detergerts OMD= in vitro dry matter digestibility

—— 1/
88
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ain coefficients of detex:minants andalsggy,
'unf Cfoddcl‘ quality traits (Table 6). Th:pr?dlﬁt_h;
mely metabolizable encrgy a;legres !

Regression analysis
erformed to obt

Regression analysis was p : :

. p airs 0
strength of relationship between FAONS p& the two traits na
coefficients worked out between nitrogen _5"; Iy significant
organic matter digestibility were positive highly

efficient and co-efficient of

Table6. Regression ¢€0- rogen content and the

prediction between ni

fodder quality traits
Versus bi R’ SE
Nitrogen with NDF -0.82 . 0.68 1.24
Nitrogen with ADF 0.77 0.59 1.41
Nitrogen with ADL -0.83 0.69 1.24
0.87" 0.77 1.07

Nitrogen with total sugars

0.95" 0.90 0.70

Nitrogen with ME
0.95" 091 | 0.65

Nitrogen with IVOMD

The results indicated that more than 90% of the obsered variation between nitrogen contelltand

ME and nitrogen content and IVOMD could be explained on the basis_of respective szalues;'.mé-
indicates a very high lavel of predictability or reliability of these three traits. The associations betweey
nitrogen content and all the three fibre fractions studied were negative and significave. e

Thus, traits as coutents of nitrogen and fibre fractions and value of IVOMD of BTOllndnut
fodder could be cased to predict pertineut live stock responses such as digestible organic matter ritake.

with very high accuracy.

To understand the genetics of fodder quality traits through Six Generation Mean Analysls
model, crosses to produce Fs, back crosses (BC,s and BC,s) were effected involving parents with
contrasting fodder quality traits. The hybrid pods were harvested cross-wise and preserved for ﬁuther

evaluation.

PROJECT18: CONSTRUCTION OF DIGITAL LIBRARY OF RELEASED
VARIETIES, WILD SPECIES, PEST, DISEASES AND
NUTRIENTDISORDERS OF GROUNDNUTININDIA

(V. V. SUMANTHKUMAR)
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o Y 2008-09 had been qui
he Y . quite eve
CAR to wind up four centers 1”r.‘tful for AIC GROUNDNyT
iz., Digraj (i uring this year ¢
ar decision w
as

the
ond Jhargram (in West Ben n Mah
gal) and in I arashtra), Anand (in Guja )
rat), Chiplim
a

enp)‘rq.]) ¢
ons>°” ra (in Guj
. Vya (in Gujarat), Bhubaneshwar (; €u open four ne
(in Orissa) and Moh W centers viz, R
a » Ratnagiri (jn

S G to impl
- jecided to1MP ement the decisionby the e
nd of June 2009, fpur (in West Bengal), 1y
- 1L Was

Nev:” )
o meetings of the scientists worki
. in
sundnt workshop was organized at the ] Al% lf]?;der AICRP-Gr
pud roup Meeting of Groundnut Research nglg: dhfoll 24-

RP-Groundnyt

b ? g f

wiri on 15-16 October, 2008 )
3 . Duri I-su

uring the year six new grr([)llirllll:l;wtas organized at BSKKV

ut varieties were identi )

entified

ol Ratnagirt &

: tituted varietal identi ;

he duly cons 1dentification c :

L viz, R 2001-2 for Zone IV (Ori ommittees, At

_,,f,t‘n,; ;du P ool ot 5?{1'1553, Jharkhand, West éhe workshop held at Junagadh

]'ﬂn., l"mciesh & ool s ﬂﬁ aka, Southern Maharashtr e-ngal’ and NEH States) ar%d 7c e

: Ean z‘md Gujarat (for e;ld-o?-sf;: Mc? harashtra); ICHG (?3:1}1’0(}?816 for Zone V (Tamil (IJ\In;d:f

8 ing held a o - rought) were identified § or all India; and ICR 48 fo
 Carnaiake) we & 0 varieties viz, K 1319 Célrcumvatlon in kharif season Art

re identified for cultivation in rabi ?‘sz 2001-3, both for Zone ITla
-summer.

347

i grashtra an
Rs. 270 lakhs w

as allocated to AICRP-G for the year 2008-09

-09 out of which an

A sum of
268 lakhs was incurred.

I qditure of Rs
mary of the progress of research and other activities
0 j-summer 2008
Although the sowing time for the experi

: . periments planned for Rabi- .
07-08, 111? 206%% 18;)YT111€1 Jarge harvested in the fiscal year ZOOSiO;inIZE;I;T;; rf:ish? ;he' e e
A e summary of the progress of work for the last rabi-summer sea;(e)ﬂ;gl{;l?ci}%g

enance and evaluation of groundnut germplasm
one wild species and 1153 Spanish bunch germplasm lincs Were multiplied at six

. Maint
inthamani, Anand, Jalgaon, Digraj, ) during rabi-summer

Thirty-
[ICRP-G centres (Ch
007-08.

About 1000 germplasm acc
hat limit groundnut production. A few pro
ollar rot and thrips have been identified. These

mportant viral diseases, are now being im
sonfirmation of tolerance.
seed dormancy,

ection
ing earliness, fresh
: .G centres during
ade t0

Rahuri, Bhavanisagar

hotspots for major insect pests and diseases

tolerant of the PBND, PSND, stem rot,

ich have shown promise against the tWO
BPGR, Hyderabad for

essions wWere screened at
mising accessions,
accessions, wh
munologically screened at

1.2 Hybridisation and sel
groundnu

For developing high yielding &
and tolerance of major bioti
rabi-summer 2007-08.

incorporate earliness and

107 crosses were € _
o-way and multiple ¢ro

Scanned with CamScanner



k\.j DGR Annual Repq, 0,
argpordd e —— \8‘09

ICAR

ific hybridisation _ - es were advanced ik
13 Tnterspeailio : tions of objective specific cross $i s to the pe il
ious segregating genera st 212 crosses whic anced, apqy, .l
Yariou ; r 2007-08. Among : 4 in the advanced generatj it
generations during rabi-summe third 1n the & £ 100. Amgy,- >

; ation and one ’
. in early generation :ons were made in early generas:. 8 th
thirds (152 crosses) Were y Jant selection Y Beneratig, (ﬂmﬁ

ber (1364) of single p

elections made, a large num i
; )and fewer (226) were i advanced generation e et s
4
' ade at the Vridha m cel S the
Ten interspecific crosses Were also m f foliar fungal and viral diseases and sucking pest:vle l
Iy

lerans® 0 +AG 24 x (4. pintoix A. helodes)} to 24.8% {(c

1d species for enhancing to
he seed setting ranged from 11 .9%l { o sele
170 (A ciraB R st I Furtfl _’? gﬁ selections werem
respective higher filial generations. Thusatotal 0 el | .
T _six promising interspecific derivatives developed at \gf’rlF ilCIi fsaﬂ]gs_m SCreened f,,
Late Lea;v g}?g (LLg) and rust during f’abf"summ‘f;:&?}s?on Oi Ij‘zd%(()i?:ziiéea?t; scorza of8 {I)Sgisf I;l’ess;lre
¢ ‘ A s 2 nd rec ’ i -_ SCa :
was optimum (the susccl)t;)bllt:) fj;lettjl;su\l;f.{;'oraLLS, the promising resistant/ tolerant cultures identify,
s 0520, VG 0104, VG 0241 (all 3.5; and VG 0105 (3.6),

while in case of rust it was 13.9), VG
were VG 0514, VG 0523, VG 04350 (2-.5),, VG 0514 (2.8) and VG 0455 (3.0) showed promise, These

For rust, three genotypes Viz. VG 0523 / ' -
new sources of resistance/tolerance may be used in crop improvement progra

1.4 Selections from NRCG and ICRISAT breeding materials
advanced breeding materials for effecting location specific

‘ ating and _ s
se]ectioﬁil ﬁ;rll?Rgi}i%r%RJS%\T has resulted in identification qnd selection of promising genotypesiy
different filial generations at various AICRP-G centres for earliness, fresh seed dormancy, large seed
size, major soil borne, foliar and viral diseases, and insect pests. One genotype has entered state varieta

liminary yield trials and among the advanced generations, 26

trial at Chinthamani; 12 are in pre
promising selections were made at different centres.

From ICRISAT breeding materials, 42 selections for yield, ear-liness, foliar disgases and large
seeds were made at advanced generations; thirty-three genotypes are in comparative yield trials with
local checks and 67 are in different yield evaluation trials at different centres. Two genotypes (ALG 234

and ALG 06320), selected from ICRISAT breeding materials at Aliyarnagar, are on the verge of release

ctions made earlier were also advance &
0

genes from wi
ade.

these crosses, t

in Tamil Nadu.

1.5 Promising genotypes in pipeline
Two varieties, VRIGn 6 (VG 9816) and TMV Gn 13 were released for the state of Tamil Nadu by

Vridhachalam centre for both kharifand rabi-irrigated conditions. Several other genotypes are either on
the verge of release or at different stages of yields evaluation at various AICRP-G centres.

1.6 Varietal evaluation
A three-tier system comprising Initial Varietal Trial (IVT) Stage I, Initial Varietal Trial (IVT)-

Stage II, and Advanced Varietal Trial (AVT) was adopted for evaluation of promising entries of different

centres. The details are given below.

1.6.1 IVT Stage-1
Nineteen new Spanish bunch entries were evaluated at all the 22 test locations across the four
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ation of same set of entriac ...
e Tic leua: l'ltllu:ir ])crt'm'm'lm_:, e es/urials Would
pie- oS, srstand dance ove

. arl ‘t:l i ria i ‘—l oy rr

o I"i“;ll\ aric ( &IV, Pooleq)
ntrics were tested for two
) and kernel (1959 kg/ha

pifteen © years in al| e (O e

<g kg/ha ; ) yields, signifi, ones. The ¢y i

L 0 e 0 AVT inzone b, ECanly ou ielgeg s o ¥ 0350, with i
hcnccpmnu. the best check TAG 24 nh(‘l
- “xal

i \d\':mt‘l‘[l Varietal Trial
}.4?;_1'6'3 Thist rial was c0nducth inthree zoneg
5001-2 and R 2001-3) in Zone Illa; two (K 139 o

o 1V) There
E 131361 ; UG 3and JALW 30)in Zone V. rewere
~ p2001-

: three entries
7)in Zone I11h and Iree entries (K

four (R 2001 -2,
Over three years, in zone [lla, two entries, K 1319
L andR 2001-3 (3694 and 2492 ke/ha of pod and kemel v1e e ™ 2540 kg of pod and kerny
L gieldd) " e zone ie. TAG 24 (3171 Y1elds) exhibited yield superior;

) g check of the i - and 2189.kg/ha of pod and kerne] ield-Su']["mmmym'{c“.hc
b o showed tolerance of stem rot, foliar fungal diseases ang PBND, chcb:: thb). e
identiﬁed inzone I11a. » HIESC tWo entries were

1 zone IIIb, entry \{G 0107, across different stages of testing over threc i
B cin pod and kernel yields of 31.8% and 36.0% over TAG 24 (b;gC) and lgctsz%c:;z ZT?gZI‘S’/Euc;i(lraE

5 : ively. In addition, this entry also exhib; : :
08 (ZC), respective ) Ty also exhibited tolerance of foliar fung
13]%0] ID{ and hence, this entry was proposed for identification in zone IIb. WERIIE! dicaetiand

(7Bre eder seed production during 2007-08

For the year 2007-08, indents of 8043.61q breeder seed comprising 62 groundnut varicties were

" received from DAC. Based on the availability of nucleusfbreedler seed stage 1, a production target of
-_92, 31.50q was assl gned among 19 groundnut breeder seed producing centres/agencies.

"'":"-'Howﬁver during kharif 2007, a total of only 2561.15q breeder seed could be produced. Therefore, to
R i ’the shortfall, a contingency plan was drawn and a compensatory breeder seed production
mmga me was lunched during rabi-summer 2007-08 season and in this season a total of 6195.509 of
b :'gieg(rlgnseed was produced. Thus during 2007-08, a total of 8756.65q breeder seed was produced witha

. surplusof 7 13q.

| 2,CROPPRODUCTION
" 2.18urvey of agronomic practices

L RN S i A o 2 i

: i d or some local cultivars.
v i f farmers continued to grow pl e
The survey revealed that a major’y & e oo ¢ not in practice, though use of gypsum &
e o : trients and bio-fertilizers ar 2 at many Centres.
'Al:pl?jcatlon (gheﬂ?: l1((j)ews,er slgggrigte than recommended rate results low plant density a y
- catching up. Use o

iri centre.
Heavy incidence of PSND and PBND was reported at Kadiri cen

: * h
: tin polythene mulc
2Water and nutrient managementinp y \iigationcithe

o _bed furrow' with 1rrgaty
paiter rOWSS +eseed reatment (Rhizobitm n
Digraj and Jhargrar

rat0.8 or 0.6 TW/CPE ratio

Polythene mulching on d Phosphorous Solubilzing

and 100% recommended doses of fertilizer ¢
Bacteria) recorded the highest gross and netreturn

/
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on the productivity of gm
i

i jvars

aturity duratio cult
edb Criss-cross sowing of i
groundn\.lfi

",

2. 3 Effect of different mat! i e
groundnut sequence cropping systel .
e cultivars follow

o disl L o dﬂyS)f“lf:I(]’d tobe most Optimum at Jhargram. th b

ricc-grOUﬂdnUthOPPi“S i ; i groundnut cropping system
i tinrice- .

2.4 Integrated nutrient managemen - | |

Recommendcd doses of nitrogen an pho%phorus C;Odrii;z E?gti1;€;i§1£$z?liegcgzses of nj . [
and phosphorus + Rhizobium JI(IGR 6)to groundn it recorde omic remmien -

; ; o b
groundnutat.lhargram. Sof ;
2.5 Management of micron utrient nutrition J _d

Soil application of FeSO, at 20 kg/ha at Jalgaon and 30d]ig/ h;lnil;ml)l:il%;iélhanﬁ applicatiune .
ZnS0, at 20 kg/ha at Jhargram, and 30 kg/ha ™ boron 2 kg/ha (sec rea ac alampl‘qdn%d
highest groundnut yiclds and gross returns. N _
2.6 Application of organic manure, biofertilizers and blopestlmdes | ;..
Application of poultry manure + biofertilizers ™ piopesticides at Ragun’dvr‘d‘,ﬂ?achalam 4
Aliyarnagar; FYM + recommended doses of fertilizers (25:75:25) at Dharwad an Kadiri; and Fyy, |
eem cake @ 500 kg ha' + Trichoderma seed treatmentl@ 5 gkg' +Neem Seed Koy
effectivein increasing groundnut yields.

biopesticides (n

Extract 2%)at Junagad
post emergence herbicides

2.7 Evaluation of

Use of fluchloralin 0.9 kg ai./hat hand w?eding
1.0kga.i/ha+hand weeding at 30-35 DAS (Rahuri, Jhargram an
controlling the weeds. Pendimethalin 1.0kgai/hat quizalofop et
Junagadh) and pendimethalin 1.0kga.i/ha+ imazethapyr 50 ga.i/ha(
the best herbicide treatments.

h were found

at 45 DAS (A
d Kadiri

Vriddhachalam) were

3, Crop Protection
3.1 Disease situation
ses like late leaf spot (LLS) and
diseases were low at Dharwa

At Dharwad, foliar disea
Incidences of soil borne
s high at Raichur (up to 41%ath

these diseases were not severe.
achalam. Incidence of PBND wa

ICG 76, 1CG-442,1C
% in suscept

PBND
(<5% incidence as against 33.3
%) as against the highest incidence 0

PSND P1 268573 (1.0
Rust & LLS | GPBD 4, VG 0107, K 1319

£27% in NCAC 520

Rust & LLS

rust were moderate. At other centers

liyarnagar) and pendimethaf,
) were found to be effectivej, |
hyl 50 g ai/ha (Jagtial, Ratnagiri apg

foundtohe |

d, Junagadh, |
arvest).

1

|

Kadiri, Raichur and Vridh
3.2 Disease Resistance
Entries Location ’] ;
G-1668, 1CG-9802, CS-107 and ICG-10185 Raichur N |
ible check, KRG- 1 _
 —— o ___________—-———_'-_--———_'_'_ i

Kadid

T

Dharwad |

Jalgaon

INS-1-2006-4, INS-1-2006-5, INS-1-2006-9,
INS-1-2006-1 1, and INS-1-2006-12

INS-1-2007-3, INS-1-2007-1 1, JALW 30 and INS-I1-2006-17

Stem rot
showed moderate resistance (<10% incidence as against 36% in chec

_..-#_.'
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b \
. B’; M-mﬂfl‘-'“w“t of stem rot (Scieroy; @@ﬂ
M U rolfsi

& 3‘3 O{ﬁ'l ff) lﬂct\‘-}ﬁxi
e ‘C"\".

At junagadh, the pooled data of thye

ionifice . , € ve:
pAS was S perior ety SIS TeVealed thg
J followed by seed treatment with 7, vi;gds et rop dis(:as:gmll drenching Wi

. ‘[ . | .

o] pplication t;re Y inci::?;hog rmayiride
of T' g the pod v;
yield,

- sV oBR (1:37) was obtai
(e (1:37) was obtained wh g
~ pigh® 7 assoil drenchi en T. virid
},,(casbol renchingat30D ; € Was apnli
by? " AS(1:20), R A
At Raichur, the results of three Ntand this wag foj)c ;
o e T owed
iohly effective n controlling Ster}:] :_’;f, Indicated that St e e
ed with highest mean yield of 2425 kgfizhﬁ mean leagt iﬂ;’gghmg With Trichoge
1 - N n rm
4gks seed) withmean stemrotincidence of 4.37“/?. Zgzl best was thecszgg f;:m ot Om'%?’/gza'ts hl;gr',vhea)t
_ mean nod v: atment with Ty .
At Vriddhachalam soil application of Tyic] podyield of2137 kgfh:’ ith Trichoderma
Fich '

o time of sow_ing' gave significantly hj 'Qﬁferma 2.5 ke/h
sigﬂiflcamly low incidence of stemrot (z 60>g)her izl gnd ﬁna% P?E)l atlong With 50 kg castor cake
‘070) s compared to contro| 0‘(‘)‘ Si;a')nds, and yield and wifkta

332 Management of dry rootrot (Rhizoctonia bataticol )
ola

At Raichur, seed treatment with
’ M
(258 per cent) and highest pod yield Dpneezh (4 gk seed) ecodod th et
Pseudomonas fluorescens + soil application Ofk}%fha) and this was followedebea:t (Esease incidence
and pod yield 0f 2430 kg/ha). seudomonas fluorescens (disez?se ?ﬁaéﬁ?? f’l \fllt";l
0f2.11%

Among the various treatments tried :

; . : b at Vriddhachal s

g C.h(}deiiniia (‘qu glfkg seed) + soil application of Trichoderma (;n; E;(:I)Kadm, seed treatment with

initial and ftna’ P ant stands besides higher pod yield and lower dry root r;iqorqu Slgmﬁcoa iy gL

respectively) over the control (12.0% and 16% respectively) with ICBR of 1 11312 a?;:ed@:S o, a0d 5.2%
.« adirl.

3.3.3 Isolation and identification of plant parasitic nematodes

samples were collected from different groundnut fields of Junagadh district.
identified from these samples, out of which Tylenchorhynchus sp.

lolaimus sp. were the predominant ones.

Twenty soil
Thirteen nematodes were
Helicotylenchus sp. and Hop

3.4 Insect pests
3.4.1 Insect pest situation

» At Dharwad, highest infestation

during pod formation stage.
» At Jalgaon, thrips damage was in the range of 1.3-24
miner were 2.3-24% and 0.2-14.3%, respectively. |
» At Jagtial, damages due to thrips (45%), jassids (75%) and Spodoptera (35

vegetative stage. d during pod formation

» At Raichur, high
vegetative stages. asnoted

» AtVriddhachalam, the incidencw’_

04

s of Spodoptera (25%) and Helicoverpa (12%) were observe

29%. The incidences of Spodoptera and le
o) were high duri

activities of leaf miner and thrips Were observe
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A \
ICAR -
3.4.2 Host resistance W C\
entre
Insect pest promising genotypes - \
e 1-86, INS- (.2006-5, Dh- 101, Dharwaq =
: AIS-2007-1

INS-1-2007-13, D ’
0..29, Dh-86, R-200] -2 and | .
Vrlddm

[
INS-1-2007-2 and >,
INS—I—2006-3,AIS—2006-7 and 9 — o
— 14, INS-11-20061 Jalga : :
9 4,5,10,11,12,13, ; ; gaon ;
INS"I'2007 Hs;! 14 ]5, 16 17’ A[S'ZOO?"Z, 3, 4’
’ 9 11,12,13, 14, ;

613, 1
ALSVT-1-2007-1, 2,3, 6 o
1113, INS-11-2006-7, 8, | Jalgaon

Thrips
9,10, 11, 12, 13, 14, 15,

ALSVT-1-2007-1, 2,3, 6
-2007-2 Tunagadh

INS-1-2007-10, NS-1-2007-3, GG-6, AIS

and AIS-2007-8
INS-1-2007, INS-1-2007-7 & 6 INS-1-2006-18,
INS-1-2006-15,13 & 7, AIS-2006-5, 2 and 14

AIS-2007-2, INS-1-2007-4, AIS-2007-1 and Junagadh

AIS-2007-6
INS-2007-08, 10 and AIS 2007-1and 7

Spodoptera litura

—_—

Kadiri

Helicoverpa

Jagtial

Thrips, jassids
and Spodoptera

3.4.4 Integrated management of defoliators
sting of seed treatment with T viride (4 g/kg seed), trap

At Vriddhachalam, the IPM module consi
crop castor (200 g/ha randomly sown) pheromone traps for Spodo, 1
; , : ptera and leaf miner (12 t
each) bird perches (50/ha), NSKE 5% spray twice, need based chemical spray (Quinz(llph;:pgflllll?/f?t;
es of S. litura (5.3-7.8 %) and leaf miner (4.4-6.2 %) corr;pared to

significantly lowered the incidenc
control (16.0-29.8% and 8.1-9.0% incidence of S. ltiura and leaf miner, respectively). This treatment

also recorded higher yield and favourable CBR.

3.4.5 Biological control of S. litura with Nomuraea rileyi

At Vri . ot e
M b ol e T control of
. This treatment recorded higher yield and CBR than
those

of control.

4. FRONTLINE DEMONSTRATIONS - RABI/SUMMER 2007-08

A total of 253 FLDs were cond
groundnut growi : conducted at 14 centers during rabi- A :
i o s s e, o.M, o, o N 14
Variety, Integrated Nutri ol ?&ga and Tripura. The components of FiDs condu(;ted 3 1 aI ois: 115 .
anagement, Plant Growth Promoting Rhizobacteria 'f:tr:ér;lnf(;og:st
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3
ement, Integrated Weed Management

Wiy
(anaee S T ; and lretont 1A
Jan ~nponents indicated that highest meay rigation Manageney
C .

- h I roved Variety compared to 2510 kg/ll)ﬁ(lh)ftl:\:: E‘ IUI' 3074 ko
lv9“76 kg/ha Was recorded at Aliyarnagay ccnu-c" c(::‘:llll v
e -l Pa
Thcj‘{:‘?;ll?ét;::g (i:ﬁﬁ %Kgl}; has shown that the higheg
i o » l1‘(:'1lized at Raichur .~4 compared to 2274 kg/ll-; ';-‘Uun Pod yield of 3
L k‘,—’/hﬂ?\;;l/s inc rease 1 \ n‘ ur (,cll_ll‘c wl!h R-2001-03 com ; 0| local variety, The |
P P i il . fLIncan D(J(.1 yield with improveg VE“'iQI{ ared (o 1078 kgy/ha wi
yariety> the highest increase n pod yield of 429 wag recorded at ?({uvcr the local y
Vriddachalam. ‘

The FLDg gy
o/ha o er the centre
bty nn\:;“[T] |.L1u11dud at Udaipyr LLI::::.
o ”_4(1, OWESLmean pog yicld of
40 kg/ha of Jocl varicty,
V74 kp/ha wag
owest yield of
Wwith local varicty,
ariety, Over the local

aichur centre ¢ i
tre and the lowest of 8% at

Under the FLDs on integrated nutrient mang

. 'cl.n 2 Al .
vas realized at] agtial over farmers practice (2274 gement, the highest mean P

v/he Lyield of 3021 kg/he
_ . g/ha) Thr T 0d yield of 3021 kg/ha
! yields recorded were 20% at Aliyarnagar and 11%at -‘ﬂ)lgaoﬁugh INM the highestand lowest increase

The highest mean pod yield of 2731 kg/ha was real;
' : : ; as realized at Jhargram with the application of
Srowth promoting mo‘ll'zob.acten.a compared to 2493 kg/ha with farmers' r'lst;lcpPilTL;uf{)'n "
practiCes recorded 15% increase in pod yield across the centres compared to Farlr)n::r%‘ D(;:dcli::t i
The integrated pest management gave an increase in pod yield by 11% at Jagtial and 8% at
0

; n farmer's practice. The int i
Vnddhachalal over _ ¢ integrated weed man aptial increas
Yield by 12.2% over farmers' practice. Agpment sk Jagual incrcaned e pod

The Gross Monetary Returns (GMR) increased by each of the com
| ponents of FLDs. The
increase 1 GMR ranged from 7 to 64% under FLDs. The highest increase in GMR of 64.4% over

farmers practice was recorded at Digraj with improved variety and lowest increase of 7.6% at Jagtial
centre with integrated pest management.

The GMR ranged from Rs. 31,912 to 84,280/ha with improved variety at Raichur and Anand,
respectively. The net returns ranged fromRs. 133879 to Rs. 61,770/ha with improved variety at Raichur
and Anand respectively. The benefit cost ratio (BCR) ranged from 1.18 to 3.70 under FLDs at
Bhavanisagar and Anand centres respectively.

Kharif - 2008
The major accomplishments of AICRP on Groundnnut during kharif 2008 areas follows:

1.0 CROP IMPROVEMENT
1.1 Maintenance, Evaluation and Utilization of Germplasm

Forty-nine wild accessions and 4298 groundnut germplasm and advan{:eélatléfiefﬁzg Sltl;;i

longi g to four habit groups Werc maintained during kharif 2008 at nine centzrs ho g

bﬁf: gl_glnﬁ; i Guiarat, Maharashtra, Madhya Pradesh, Kamataka, Andhra IP(“faRIgSA T e
%he aéiinglf;sm Jinch’ldeazl 1140 new accessions acquired from NRCG,

collections.

L1 Hybridization and Sel;citcil(;ﬂ o y
B t ridizatl . :~tie and abic
. g e variet dnut cultivars possessing resistance 0 yarious bioticanda

: groun

RP-G cenfres.

To develop high yielding 25 takenupat 1S AIC

 stresses for kharif season, hybndlzanu
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— 9008, b involving
During Kha! i s we};e effected.

accessions, 218 new crosse .
us parents used 10 Dy

idization P;"?g;a“.“}:f’ th‘l’, parents, whjgy er '.
the vario o G 37A (for high yield, earliness and copyp, 'ty
Among -G centers, included the variety GPBD 4 has been useq, fggggmﬁ?

ICRP
diseases like ELS,LLS and rust

For tolerance of foliar _ ; PBND.
i toleranc€ 0
has been used for incorporating _ N . | |
: dvanced generation populations of inter and intra varietal CrOSseg o
Segregating and adv at 16 AICRP-G centres were advanced to their TeSPective o, oy |
during the p(rjcvn_ousﬂlldm% B%agso;\llsa‘rge - of single p]ant/hne or progeny bulks were Selecte:;' mial_ :
generations during xAart : d

1.2.2 Interspecific hybridization and selections

Nine interspecific crosses mz}de at \{riflhacl}
cultivated and agronomically superior v.arle_tles wit 1
isolate the true F,s. In all, eight amphidiploids (develop
have been used for production of these Crosses. -

At different filial generations of the interspecific crosses, 2;5( 7 prc:)m];sm%1 .selc.ctions WEre myq
Corrective breeding approach has also been followed th}'Ol_Jgh back cross breeding in a few crogge 3
rectify/incorporate productive traits from the adapted varieties.

1.3 Evaluation of promising selections made at various Al
tions currently under different stages of evaluation at varjq

sounder multi location evaluation both rabi-summer as we|| asin

widely amongst the A

h F

alam during the previous kharif season involyiy
h various wild species were raised in kharif. 2ﬂgth.e
ed earlier and being maintained at thjg Cenitﬂ

HlTe)

s o s e S B et
e e e R I e RS S IR

CRP-G centres

There are 92 promising selec
AICRP-G centers. A few of these are al
kharif.

1.3.1 Selection from NRCG breeding material

Altogether, segregating and advanced generation breeding materials belonging to 35 CrOsses
were supplied to [0 AICRP-G centres during kharif2008. These crosses were made with the objective of

drought tolerance, iron-deficiency induced chlorosis

incorporating earliness, water use efficiency,
tolerance, fresh seed dormancy, collar rot tolerance and 4. flavus tolerance and also resistance to foliar

fungal diseases into broad based cultivars/genetic back grounds.
From the available breeding material, 35 crosses supplied to five centres during the last Kharif
seasons, 219 promising location specific selections were made at five centres. Yooie

1.4 Varietal Evaluations W
Acthree-tier system of evaluation namely Initial Varietal Trial (IVT) Stage-I, Initial Varietal Trial

(IVT) Stage-II and Advanced Varietal Trial (AVT) was adopted.

1.4.11VT Stage-I

Nipeteen Spanish type and 16 Virginia type genotypes along with the check varieties Wt?'re'
eva'lu&_xted in all the five zones- at 29 and at 23 AICRP-G centres respectively. Only the recently released.
varieties or pre-release varieties were for the respective zones and were used as the check varieties. |
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" jpitial varietal Trial AVI'1 & 11) mud_
|lij" ",1"
1C A

gjxteen gpanish bunch and Virpin;

' TV i 4 p““:l e

< 1CS sctively. Among Spanish bitt p FENOLY P weege

g ﬁﬂl}{f”_mi,”cc in relation to the best (,}IL |;ypc:;‘ none cmllticluh:d for tyq, -

cr( ‘ )y Vil F ) " ; ICC 4 v.l",' il . ( )c )r‘ h .;ln; ln a'l .l

Pe. cthan, Uttar Pradesh, and Ludhiana) one ‘u::—llu;. Under Vgr,,;'"»“'c" "’JW'I" l!lht,lch and four
Ny, HING 197 I gy ‘

V23 ¢ g E’ll[?

a as Carne i i
Ra) ),md;\unbl(|744 kg/ha) yiclds over HING 10, the
s LNE est chee

klf‘“] £
(4 3,-\dv:1nccd Varictal Trial

T;f"o'?.m‘;‘r‘i“otg':‘i:: genolypes, PIS 12160 and Gy

ir or¢ ¢ best cheek vard and Gp

peir 0% e genotypes als est check varicty O 52 1PBDS recorded 10, i

eals. I'hes 14 ypes also CXI”bllC(I toler: 52-1 acrous diffi (7 hlghcr kernel vi .

;m osed for identification for zone lV) (:-)’ ance of foljar di‘i’(:lil‘i:% cn;?t sages of thin; :V{lrhtl}(]l i
roid ] ". “ rls.'{ 7 2 'l'f * e ot 4 b rC'

yirginia group, (WO entries, HNG 69 and C"'M(“' t, Jharkhand, West pe ence, these two entrics WCL'

nocks ond have also tovisn Bounid tollanint (;f'g .112003-1‘),&5;1% “},,'nhig‘i]'lﬁ?’l and Manipur}.lJndcr tl:t

viere Proposcd for identification. soil borne discases (collar an(rj :ltnd yieiCaver tevations
stem rot), These two entric

G :ntries

!
|.-"..
| ]
&
|
g

5, Breeder seed production

During kharif 2008 DAC indent f

: ; e e or 22897.20 ¢ pods

o s iy ket e 7

a5 assig seed producing centres, Duri stage-1, a production target of 9065.10 .
. 1 - sty ng kh j oy T . ‘ q'
. quamll(ty ?11; r2-352.4’;;.5.(]‘brc:c:dcr seed could be produced. i;lenc::zg?(i{é& d!;dl'nbtthls allocation, only
ndertaken ing rabi-summer 2008-09, to meet the short fallﬂndatom?‘lpensatory programme was
(otal quantity of breeder seed produced during 2008 was 7544.45 q of 4992q was produced. The

2.0 CROP PRODUCTION
1. Survey of agronomic practices in the farmers' field

. A low rate ofladoption was indicated for improved varietics, herbicides, gypsum
micronutrients and kind of fertilizers. Due to erratic and in certain areas crcassive ainfall durin
kharif 2008, the yield was adversely affected. -

7. Evaluation of groun dnut cultivars for Jate sown condition

Delayed sowing after onset of monsoon caused a reduction in pod yield by 32-61 %. The
' varieties VRI-6 and VRI-7 at vVirddhachalam; Vemana at Kadiri; JL-501 at Jalgaon, Chintamani-2 at
Chintamani; and GG-5 at Junagadh however, werenot affected much by delayed sowing.

3. Micronutrient managementin groundnut

Among eleven treatments evaluated, the soil application of zinc sulphate @ 10 ke/ha at
Chiplima; 30 kg/ha at Digraj; zinC sulphate @10 kg/ha+ boric acid @ 6 kg/ha at Chintamant recorded
the highest pod yield whereas application of boricacid @ 12 ke/ha was the best atMainpuri. -

4. Intercropping of groundnut with cotton
: g was

The highest groundnut €q4
obtained at 1:3 row ratio at Dharwad and Junaga

id or Bt) * groundnut intercroppin

: : dnut
] ) . the growth and yield of groun
| 5 Effect of consortia of microorganisms ontheg i dyicldby 13:15%:

beneficial micro-organisms incre

The application of consortia of
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vy Jomonads (at Dharwad, Virddhachg 03,‘_%
ICA mo ; alid i
: ent pseudo : ooalag, :
of 100% RDF e ggf? F—E lllz)ll;?;(fbilzrrr (at Jalgaon; Aliyarnagar and Kadirj) anfﬁitg :
g o

Application +
Durgapura) and with PGPR :
nodulation an¢ e herbicidein rain fed groundnt .
: mergencell N .»alofop ethyl @ 50 g a; i
6. Evaluation of post.c i +nd Dha cioad. apphgahgzll ;iq?;;llﬁi atlijon 0);» i%azet%:ﬁ;ihgnd at
¥ o C ]
At Chintamant, Khargone and Vlrclderillj ey St]g

C On’
Junagadh, Jalga ective post emergenceh
1 fed groundnut

Durgapura,
a. iL.lfl%aI\)vere found the most eff
i ductivity 0 o

. Effect of bio regulators on pro i Eot B ; -
7 l i f iiogres @ 500 o § e igc Jrf:tums@A ?’0 PPm g

Foliar application of thl i g yield 183 econom g
e um yields only at Durgapura. _
tintercropping system

apadh, Kadiri and Dharwad 1imp .
glrizg%ycollic acid @ 200 ppm, however gave the maxim )
i ndnu

ent in hybrid Bt Cotton +grou
8. Nutrient managem y at Bt cotton and groundnut (1:5 roy,-
uch a response was not Obsewe&

' led th
The results of one-year experiments reved s
respectively) recorded highest pod and kernel yields at Dharwa

at Durgapura. t
9, Development of package of practices for organic groundnu | |
lated with biofertilizers and supplemented with

Application of FYM (7.5tha) duly oGy a3 lication of inoculated FYM
; L : “While at Aliyarnagar, application ed FYMand
biopesticides improved y ield at Durgapura. YU > d and the returns. However, such a

foliar spray of 'panchgavya’ (3%) imprqved both the pod yiel
response was not observed at Kadiri and Virddhachalam

10. Agronomic management of AVT entries
The evaluation entries in AVT for their agronomic traits revealed that the S_panish entries R-
001-02 performed well under 150% RDF with and spacing of
hachalam, Hanumangarh, Chintamani and Jhargram. At

2003-3, HNG-69, CTMG-1 and CSMG2
30 cm X15 cm respectively at Virdd 1, He ;
Mohanpur, however, the entries AVK2008-03 (Virginia) and AVK2008-02 (Spanish) showed good

performance.

3.0 Crop Protection

3.1 Disease situation
o Among the foliar fungal diseases, ELS was moderate while LLS and rust intensity was high at

Dharwad, Jalgaon, Junagadh and Raichur. Severity of ELS was high at Kadiri and
Hanumangadh. The rust intensity was low at Kadiri and Vriddhachalam.

with

frai

e Among the seed and seedling diseases, stem rot and collar rot incidence was low to moderate
_(<l'5%) at Dharwad, Jalgaon, Junagadh and Hanumangadh during the crop growth. Maximum
incidence of stem rot reached up to 18-30% at Kadiri and Raichur. Dry root rot was observed up

to 10% at Hanumangadh, Kadiri and Vriddhachalam.

o Among the viral diseases, the incidence of PBND was low (up to 6%) in farmers' fields at
Dharwad, Hanumangadh and Jalgaon and was not noticed at Junagadh. At RARS, Raichur
PBND incidence ranged from 25-37% and less (2-19%) in farmers' fields. The incidence of

PSND was 1-22 % at Kadiri.
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3.2 piseas¢

Resistance

ICAR

piseast

Genotypes o

leaf

arly
EATS £1S)

SPOI (

ISK-1-2008-12 and 16,

Hot spot location

; IVK-I-
oy ) 2008-
: gigg;i l22, AVK-_I-2007-2, 4; LSVT1-2

—<_3as against highest 6 03

1,12, 13 and 16; Kadiri

i

IVK-1-2008-12, IVK

 IVK-12008-13; |

IVK-I1-2007- ; IVK-11-2007-
ISK_I.Iz(Z}g(g)L?.al"sdlg_\l’fz'élt]'gOBO?-S; ISK12008 and
LSVT-I-2008-6 and LSVT—I:Z(}?)%d ISK-11-2007-10;
AVK-2008-8 ; AVK-2008-9 ; ASK-200
ALSVT-2008-4; ADR 82

- grade 1 as against highest grade 5-6

Hanumangarh

3.2 Disease Resistance

...4-""_"'-_—-__
Disease

Genotypes

Hot spot location

.,..---"'"'-.—-__
. Stem rot

ALSVT-1-2008-1
- less than 5%

ISK-1-2008-1, IVK-I-2008-7, AVK-1-2008-5, Kadiri

%_’-___,__

{

IVK-I-08-18 and LSVT—I—OS-lé' LSVT-1I-07-
IVT-VG-I-1 SIS
- Z€r10 incidence as against 16.4% in GG 20 and
highest 52.5%

Junagadh

ISK-I-2008-12 and ISK-1-2008-20
<10% as against 39% in the check, JL24
LGN-163, ICGV-99105, LGN-140, LGN-142, LGN-145
<10% stem rot disease as against 40% in check, JL 24

Latur

Collar rot

IVK-1-2008-7 and IVK-I-2008-15; IVK-II-2007-7

ISK-I-2008-9 and ISK-1-2008-13, ISK-1-2008-18 and

ISK-1-2008- 21; LSVT-1-2008-4 and LSVT-1-2008-12;

ALSVT-2008-5; ADRVT-2008-4 and ADRVT-2008-7
_ zero incidence as against highest 23-27%

Hanumangarh

Late leaf
spot (LLS)

ISK-1-2008-1, ISK-1-2008-2, ISK-1-2008-12, ISK-1-2008-
16, ISK-1-2008-17, [SK-I-2008-18 and [SK-1-2008-20;
[VK-I-2008-1, [VK-1-2008-2, [VK-1-2008-3, IVK-I-
2008-7, IVK-1-2008-11, [VK-1-2008-12, [VK-1-2008-15
and IVK-1-2008-16; ASK-1-2008-4, AVK-1-2008-1 and
AVK-1-2008-2 ; ASK-1-2008-4, AVK-1-2008-1 and
AVK-I1-2008-2; LSVT-1-2008-7, LSVT-1-2008-8 and

ALSVT-1-2008-2
_moderately resistant (grade 3-4)

Jalgaon

100
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Disease

Genotypes
A d ISK—II—2007-22;
_[1-2007-13 an ~4 IVK-II-

[SK-11-2007-7, ISK 54
L 12007-3, IVK-11-2007-%
vi-11-2007-3 VK o0 e v

[VK-11-2007-2, ] v
d ALSVT-11-2007-3

2007-6, IVK-II-ZOO’!-I ] and I
-2007-2, 3 an 5

2007-1, 2; LSVT-
-moderately resistant (grade 3
36699, 86707, 87194, 90267,
TG-29, CO-2,

[CGV lines viz. 86325, ,
0] GS-44, TG-3,

91172, 9186, 86590, 1C
G-11 RHRG-16

B-95, RHRG-1, RHR -1
<30gade ———
90, RHRG-S-06092,

RHRG-S-06083, RHRG-S-060
LGN-117 and LGN-140

- up to grade 3
ermplasm

18 e
ISK-1-2008-19, -20 and AVK-2008-1; G
27221, -12921,

lines ICG-1668, -5779, -10886, -12988,
05; NRCG CS-

NRCG-11611, -13004, _13172 and CS-2
108, CS-109 and CS-206; PBS-15011, PBS-22042,

PBS-16033 and PBS-22046
KRG-1 (Check)

Raichur

< 3 grade against 7-8 grade in
8-11

Latur

Rust

IVK-1-2007-06, [VK-1-2008-08 and [SK-1-200

Junagadh

LLS + Rust

LSVT-I-08-6
LSVT-1-2008-5, LSVT-1-2008-7 and LSVT-1-2008-11;
ISK-1-2008-20; 1SK-1-2007-23;

ISK-1-2008-12 and
ASK-2008-5 and ASK-2008-6; ALSVT-2008-5

- moderately resistant

Dharwad

ALSVT-2008-5
- resistant

PBND

AVK-2008-10; ICG-1415, ICG-5745 and NRCG CS-
107; CS-215, CS-241, CS-244, CS-245 and CS-260;

PBS-16033
less than 5% as against highest 30.8-64.30%

Raichur

PSND

ISK-1-2007-10, IVK-I-2007-8

Kadiri

-2.5 to 3.5% as against highest 23.6%
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o A
Y + oollar rot incid :
stcollar T ence and highest :
4 10We p st pod yield which .
soled data of two yea were at par with se i
years revealed that seed treatment \Sith Tub:cgg;;s?;n:::; t‘r’:ryh

.-Ii e
L L[)l][]/”] 4 11' COllal'r t i i 1 Il S ]1 I ‘:a
| 1€1d.

[]'L‘l.' &
ated mﬂnagement of major diseases of groundnut

TGS
anumangadh, Jal gt
gadh, Jalgaon, Kadiri and Latur, the integrated treatments T, viz., soil

D ;
-ﬁ[ioﬂ . TnchOderma
o ective again iar di
; f'ol.lﬂd Vi n? g i Ew iflt tf;)ilsl.a:r::l?eases of groundnut and significantly increased yield. Stem
si ment. At Junagadh the lowest incidence of collar rot was
with

L,

“}: as also Jot where Tebuconazole W i

00" ed 1 as applied as seed treatment while seed treatment

ob! ma 0 g/kg + two spray of Hexaconazole @ 1 iomi i

2 hode! o At Ka i Towest d le ( ml/L was found significantly superior 11

" Jucing stem [ s folia’r . ry root ot incidence was recorded in seed treatment wi

<AW" (3 g/kg) {iath sprays with Hexaconazole (2 ml/L). At Vriddhachalam, minimum root
ed in the treatment T, The lowest incidence of LLS and rust were recordedinT,

ranc‘?z nce wasrecord
¢ with Mancozeb (3 g/kg) + 2 sprays of Hexaconazole (ImUL) at Kadit and

ee trcalmen
.-iddhachalam.

' ests
T I;’f,f:;cﬂ pest situation |
Ty At Dharwad, hairy caterpillar and Spodoptera litura incidence was highest 5
quring maturity phase ‘

podoptera litura ranged from:1.2 10 20 % during
£5-33%.

n, the larval infestation of S
i dence of thrips was in therange 0

» At algao _
10 to pod formation stageand incl
as high during yegetative Stage (75%) and

flowerin
» At Jagtial, the percent leaves damaged by thrips W
jassids (100%)and aphids (20%) infestation was high during pod formation stage:
» At Kadiri, severe incidence of Jeaf miner (73%) was observed at Bathalapalli mandal. .
5 At Raichuf maximum larval population of leaf miner (108 Jarvae/plant) was recorded during
last week of September.
,.4,2 Host resistance against insect pests
/ -
| Insect pest Promising genotypes Centre
| Dharwad
: ISK _1-2008-2 ISK _1-2007-23 LSVT—I—2008—14, 15, ASK-I- |- arwa
}Sf;;f;r.gopfw ‘ IVK—I—2008-8 12, 15,16 and 18 ADRVT-2008-3
V /
S
Spodopterd
litura
Spodoptera
litura
_______._—-—-'----.
Thrips

| Jassids
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Promising genotypes

)

Insect pest

Thrips, jassids ISK-1-2008-11 and 12
and Spodoptera //’_ :
o &
— 1-2008-9, LSVT—I-2007-1,2 Junagadh

Thrips ISK-1-2008-1213,16, LSVT-
and IVK-1-2007-10 _
o LSVT- Ju
Jassids 'SK1.2008-1, ADRVT-2008-4. ALSONS;‘:.’;-U?S&{; e nagadh
2008-5 and IVK-I—2008-]$ l]\éf-I-Z .
IVK-1-2007-1,6 and Dhira)- 4
, 1 Kad
Thrips ISK-1-2008-2 ASK-2008-] IVK-2008(—)'3,81 2;114\1;}“81 iri
LSVT-1-2008-5,6,1 1,12,15, LSVT-I—IZS e
2008-1,2,3,4,5 1SK-1-2008-1,4, 8 12, 2% o
Thrips and ASK-2007-2 and [VK-1-2007-1
leaf miner _
r
1.08-8, 13, 10,19, 20 and LGN-2

Jassids and ISK-
thrips / .
- 08-8 Ludhiana_—-“."

Thrips [SK-1.08-21, IVK-1-08-2 and AVK- .
Leaf miner CSMG-84-1, ALR-1, GG- 7472, NRCG-61 59, Raichur

RS-1, DSG-1 and Dh-8
TVK-1-2008-12, AVT-1-2008-5, 10, ASK-

2007-23 and ALSVT—ZOOS-]Z
Raichur

CSMG-84-1, ALR-1, GG-13, NRCG-7472, NRCG-6155,

Leaf miner
RS-1, DSG-1 and Dh-8
IVK-1-2008-12, AVT-1-2008-5, 10, ASK-

Leaf miner
2007-23 and ALSVT-2008-1 .

13, NRCG-

20072 ISK- | Vriddhachalary |

—

Leaf miner

20072, ISK- | Vriddhachalam

e field of research farm

3.4.3 Demonstrations of [PM modules on th
At Dharwad, the IPM module evaluated gave higher yield, gross return and_ lower cost of
d higher activity of natural enemies Were observed in [PM module

cultivation than in farmers practice an
over farmers practice.
ow incidence of thrips jassids, Helicoverpa an

At Junagadh, comparatively | (
higher pod yield was observed in IPM practices than farmer's practice. :

At Kadiri, at 30 DAS the thrips incidence was low (5.3%) inIPM plot as compared to the farmer
method (11.2%), because of the seed treatment with imidacloprid. Yields of Red gram was hlgh
486kgs/ha. in [PM plot than the farmer method (207 kg/ha.). =

At Vriddhachalam, significantly lower incidence of leaf miner (3.4-
ratio in IPM modules was observed as compared to control 16 1 8.4%.

d Spodoptera and

6.8 %) and favourable CBR

r . 103
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Latur

n.

39

(5 Kynluntion of new molecules for the control of

Spodopteral(1,M

PPest nnd Centre Best (re .

".G;;d:)pmw ltura e oo ey S
l)hulrwml Emamectin benzoate 0.2 glit | Spinosad @, 0.01% %
Jugtinl Spinosad (w 0,014 %, Thiodicart 0.075%,
Latur Spinosad @, 0.014 %, Chlorpyriphos
Jalgaon Novaluron Spinosad @ 0.01% %,

GLM
Raichur Profenophos 50 EC @ 2m/lit | Spinosad 0.3 mb/lit

6 Population dynamics of thrips fauna and PSND/PBND incidence on groundnut

At Jagtial, thrips incide
10% PBND incidence. The

At Raichur, species co
wkliniella schulizei as the |
d inminor proportions.

nce was high (18/10 terminal thrips)
1

mplexity of thrips fauna indicated

yredominant specics.

hrips species were Caliothrips indic

with 70 % foliage damage with only
us and Scirtothrips dorsalis.

the prevalence of Thrips palmi and

Scirtothrips dorsalis and Caliothrips indicus wert
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3.4.7 Testing of new insecticides (seed dr

pests on groundnut
I Centre Best treatment Second best treatment )
LS ; . __--_-
l Jagtial Thiamethoxam @ 18 /kg Monocrotophos @ 1.60 mli!:‘_‘_f_‘_’__
Llunagadh (thrips) Thiamethoxam @ 18 /kg Dfmcllloalc 30EC@?2 ml_fl_iEL
Llunagadh (jassids) | Imidacloprid 70WS @ 2g/kg Dimethoate 30 EC @ 2 m‘_"_"EE__

4.0 Front Line Demonstrations
res during kharif 2007 in the major groundnut groy
ka, Madhya Pradesh, Manipur, Maharashtra, Qg Ing.
Bengal with the objective of demonstratjy 53,
latest improved varieties and pro duc%i:.n
n

The FLDs were conducted at sixteen cent
states such as Andhra Pradesh, Gujarat, Karnata
Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and We_st
farmers fields the productivity potential and profitability of the

technologies vis-a-vis prevailing farmers practice.
e allotted 584 FLDs on different asPectg of

A total of 428 FLDs were conducted against th :
improved technology such as Improved Variety, Integrated Nutrient Management, Integrated. peg
Management, Integrated Disease Management, Integrated Weed Management, Plant Groygy

dnut based intercropping system.

Promoting Rhizobacteria and groun
t technologies indicated that the pod yield ranged frop

o The FLDs over the centres and componen
448 to 4438 kg/ha with improved practice as compared to 420 to 3250 kg/ha with farmers
practice. The pod yield increased by 22% compared to farmers practice. Onfz of the farmerg
realized highest pod yield of 4438 kg/ha under Groundnut + Bt cotton intercropping at
Junagadh. The haulm yield ranged from 1300 to 5000 kg/ha with improved practice as
aulm yield increased by 13% as

compared to 1080 to 5000 kg/ha with farmers practice. Thg h
compared to farmers practice. One of the farmer achieved highest haulm yield of 5500 kg/ha at

Ludhiana centre with improved variety SG99.
m Rs 12615/ha with improved variety at Junagadh
ra whereas it ranged from Rs 11058 to Rs 30925/ha

The average cost of cultivation ranged fro
turns (GMR) ranged from Rs 18624 to

centre to Rs.31867/ha with INM at Durgapu
under farmers practices. The average gross monetary re
Rs 939789/ha with improved practice compared to Rs.15540 to Rs 62300/ha with farmers
practice. The GMR increased by 24% with the improved practice as compared o farmers
farmer at Junagadh realized highest GMR of Rs 1,18,281/ha under

96371/ha. The average net returns

~ practice. One of the
groundnut + Bt cotton intercropping with net returns of Rs.
69017/ha with the adoption of the improved practice compared toRs
8% as compared 10

ranged from Rs 5882 to Rs
4108 to Rs.37041/ha with farmers practice. The net returns increased by 3
farmers practice. The ICBR ranged from less than a rupee to more than Rs16.
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Diversity analysis of Baci
) 2 cillus
cnvnronments and its utilization in ag:id lﬂther predominant
culture nt genera in |
extreme

Funding agency: NAIP
pl: Dr. K. K. Pal
Date of start: 16 January 2009

Likely date of completion: 31 March 2012
Total budget: Rs. 437.51 lakhs

DGR component: Rs. 68.27 lakhs

expressio
pression of PR 10 gene cloned from salt stress tolerant cell lines of A4

2. Over
eain groundnut cultivars for abiotic stress tolerance

hypoga
Funding agency: DBT

pI: Dr.S. K. Bera

Date of start: 22 January 2009

Likely date of completion: January 2012

Total budget: Rs. 31.99 lakhs

DGR component: Rs.18.54 lakhs
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Research articles ) _ i $
: i for androgenic callogeneg; s
typic comparison . €SiS ang
B, 5. K. and DRt > Ejzosggl'aﬁf ﬁﬁc};lsjpeciﬁc hybrid of groundnut. Indian J. Genet, 68(3). :
?\' .

organogenesis among cultivate
261-264. | b
Bera, S. K., Hariprasanna, K. and Kumar, V. (2008). NR’/CIG’/;:SMS. A new large seeded genotype ¢
d, . -3 ) . 3 i l): ; i .
; t Genetic Resou! ces 21( |
groundnut. Journal of Plant Ge s AN s oo E

; 08).N
Bera, S. K., Hariprasanna, K. and Kumar, V.(20 .71-74.
rToIerant(?f:rlllz)typeofGroundnut.J. Plant Gent. Resour. 21(1):71 _ . T
Bera, S. K., Kumar, V,, Radhakrishnan, T., Sojitra, V. K. and Gedia, M. V. (2008). Interspeci,

derivatives for widening the genetic base of groundnut. Journal of Plant Genetic Resources

(Accepted).

Bera, S. K., Radhakrishnan, T., Paria, P., Bha .
groundnut for testa colour. J. Oilseeds Res. 26:36-38.

Biswas, S., Singh, N. P, Datta, M. and Singh, A. L. (2008). Evaluation of groundnut genotypes againg
Ieafspatdisea,ses in :I'ripura. Indian Journal of Mycology and Plant Pathology, (in press). i
Chuni Lal, Hariprasanna, K., Rathnakumar, A. L., Misra, J. B., Samdur, M. Y., Gor, H. K:, Chikani, B,
M. and Jain, V. K. (2009). Response of peanut genotypcs to m{d-season moisture stress:
phenological, morpho-physiological and yield traits. Crop & Pasture Science (formerly: Australign
Journal of Agricultural Research) 60(4): 339-347. .
Ghewande, M. P. and Kumar, V. (2008). Oilseeds- Groundnut and Castor. .In "Disease Management in
Arid Land Crops" (S. Lodha, R. Mawar and B.S. Rathore, eds.), Scientific Publishers, Jodhpur
(India), pp. 81-98
Hariprasanna, K., Chuni Lal and Radhakrishnan, T. (2008). Genotype x environmental interactions and
stability analysis in large-seeded genotypes of groundnut (Arachis hypogaea L.). Journal of
Oilseeds Research25(2): 126-131

Hariprasanna, K., Chuni Lal and Radhakrishnan, T. (2008). Relationship between flowering duration
and physical-quality traits as well as pod yield in groundnut (Arachis hypogaea). Indian Journal of
Agricultural Sciences 78 (2): 180-182. :

Hariprasanna, K., Chuni Lal, Radhakrishnan, T., Gor, H. K. and Chikani, B. M. (2008). Analysis of . _
Diallel Cross for Some Physical-Quality Traits in Peanut (4rachis hypogaea L.) Euphytica 160 (1):
49-57. a5

Kumar, G. D. S. and Jain, V. K. (2008). Improved package of practices for realizing higher yieldsl
through groundnut based intercropping systems. Training Manual. NRCG, Junagadh. pp:116. S

Kumar, G D. S. and Jain, V. K. (2008). Mungphali ke uthpadkat ' daan.
Khoti (Hinds), 19-21. gp padkatha badane me mahilao ka yog ;-

tt, D. R. and Sojitra, V. K. (2009). Near-isogenic lines of

Kumar, G. D. S. and Popat, M. N. (2008). Assessment of adoption gaps in the management of aflatoxin :

contamination of groundnut (Arachis hypo L b s
Extension 37:45-57. ypogaea L.). South African Journal of Agricultura
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Pl
at, M. N.
g. and Popat M. N. (2009). Development of a scale to measure farmers'
; s' perceptions of

groundnut. Indian Research Journal of Extension Education9 (1) 11-13

g., Devi Dayal, Prasad, T.V. and Govindraj

. af, G Do 7 ’ 3 ndaraj, G (2008 ' L )
}‘lli?sgcssn“:nt of integrated pest management (IPM) in groun dnit,h?,?jﬁ,‘,“ﬂf“"“"' participatory
!f:h.'rrm'on. 1 Journal of Extension
D8 Devidaya
shashitriy prana
D.S., Popat, M- T and Kanani, P. R. (2008). Farmer's perceptions of quality of groundnut:

Klllnnr’-G'-  characteristics. J
vis-a-vis farmers' characiers ics. Journal of International Agricultural and Extension Educati
ucation.

15(1): 45-54
5., Radhakrishnan, T., Gedia, M.V., and Savaliya, S.D. (2008). Mungphalinu Uthpadhan

“"“\‘gﬁgga matena Vygnanik Paddathiya (Gujarati). pp.13.

o, e B v i Sigh, D e
B tianci e s A

e . O P B D S

stress on fo
T. and Dobaria, J. R.( 2008). In vitro Screening of 123 Indian Peanut
de Induced Salinity Tolerance. World Journal of Agricultural Sciences

. m].l'ls 7 4 :
g r‘]u;lm}I of

1 and Jain, V. K. (2008). Santhulith Urvarukho ke upyog se Mungphali A "
ali Arhar

. mar. & o : "
KU lime aardhik laab. Krishi Prabandh ke naye aayaam (Hindi). 24-26

anther

Kumar, V »

Mungala, A, L Radhakrishnan,
Cultivars for Sodium Chlori
4(5): 574-582.

Murali Krishna, T. and Prasad, T. V. (2008). Hairy ¢
Nandagopal and K Gunathilagaraj, 129151 pp.

India.

Nandagopal, V., Prasad,
management In: Groun

Satish serial publishing

ater'pillars.. In: Groundnut Entomology, (Eds.) V
Satish serial publishing house, Azadpur, Delhi,

groundnut and their

T. V. and Gedia, M. V. (2008). Storage pests of
271 303 pp.

dnut Entomolog), (Eds.)V Nandagopal and K Gunathilagaraj,
house, Azadpur, Delhi, India.

prasad, T. V., Gedia, M. V. and Makwana, A. D. (2008). Influence of weather
lation dynamics of sesbania thrips (Caliothrips indicus Bagnell) in

arameters on the popu
groundnut in Saurashtraregion. Journal ongrometeorology 10(2): 175-177.
(2008). Sex Pheromones. In: Groundnut

Nandagopal, V., Ranga Rao, G. V. and Prasad, T. V.
Entomology, (Eds.)V Nandagopal and K Gunathilagaraj, 403428 pp. Satish serial publishing house,

Azadpur, Delhi, India.
Nautiyal, P. C. (2009). Seed and seedling vigour traits in groundnut (Arachis hypogaed L.), Seed
Science and Technology (in press).
Nautiyal, P. C. and Kulkarni, G. (2009). Se
types of groundnut cultivars. Indian Jou
hono, M. (2009). Analysis of the role

Nautiyal, P. C. and S
Jocalized small heat shock proteins in tomato, Biologia

Nandagopal, V.,

ed SDS PAGE protein profile in dormant and non-dormant

rnal ongricultural Seiences 719:476-8.
of mitochondrial and endoplasmic reticulum

Plantarum (in press)-

108
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i i _and Zala, P.V. (20 ology (com |

Nali;tg?ill’i:é%’gt{iigi,;‘rfundnut Seed afldgeC;:su M., Dhadhal, B. and Nandre, B. M. (20
‘ j jari, D. > ’ ol - ] Thermal stress and le

NaLE S Ra}\%o%a IAK ﬁilils})l;c\i%sptyojr abiotic Stress tolerance af w
Evaluation of Wi rach

relations. Euphytica, 159:43-57.

ites.
Prasad, T. V. and Rathod, R. (2008). Termi el HETY
l-as(z}lu;latl'lil:llgaraj, 175184 pp. Satish serial publishing 1o

' 2008).
Prasad, T. V., Nandagopal, V. and Gedla,t I:rlltly ( )
(Olivier) and weight loss of groundnu
Entomology 70(2): 131-135.

: 8).
Prasad, T. V., Nandagopal, V. and Gedlfl, M. V‘d(ri?toin)
dynamics of Aphis craccivora Koch in groun
Entomology 70(4): 309-313.

8)..

tomology, (Eds.)VNandagoPal and k.
In: Groundnut ilzgdpur, Delhi, India. K

Influence icated). a“d

9

ater

Adult emergence of Ca,y?don Se’-?ém _.
reference 10 €88 density on pods. Indian Journg) bf.? :

Effect of abiotic fac'tors on tt}e Populatidn' 3
Saurashtra region of Gujarat. Indian Journalof

Prasad, T. V., Nandagopal, V. and Gedia, M. V. (2008). Effect of Weather Parameters on the Seasopg]
rasad, T. V., Nandagopal, V. , M. V.

: Indian J :
Abundance of Leafhopper, Balclutha hortensis L. in Groundnut Ecosystem. Indian Journal of Plap,

Protection.36(1):43-47.

Prasad, T, V., Nandagopal, V. and Gedia, M. V. (2008). Effect of egg density on weight loss and adult

emergence of Caryedon serratiis in groundnut kernels. Indian Journal of Agricultural Sciences 7§
(5):479-481. . ' : .
Prasad, T. V., Nandagopal, V. and Gedia, M. V. (2008). Post- embryonic observations of the sesbania

thrips Caliothrips indicus Ba gnell- A pest of groundnut. Journal of Applied Zoological Researches
19 (1): 50-53.

Prasad, T. V., Nandagopal, V., Gedia, M. V. and Savaliya, S. D. (2008). Life- table of Caryedon serratys

(Coleoptera: Bruchidae) reared on three different hosts. Indian Journal of Entomology 70(3): 246-
249.

Rathnakumar, A. L., Radhakrishnan, T., Raval, L., Lalwani, H. B. and Singh, S. (2009). Identification

of sources of fresh seed dormancy in Spanish bunch mini-core germplasm collection of groundnut.
J. Oilseeds Res. Vol. 26 (Special Issue) pp. 164-166.

Satish Kumar, G. D., Devi Dayal, Prasad, T. V. and Govindraj, G. (2008). Impact of farmer participatory

assessment of integrated pest management. Indian Journal of Extension Education. 44 (3&4): 58-
61.

Singh, A. L. (2008). Sustainable groundnut cultivation technologies for acid soils of India. In: National
Seminar on "Sustainable Management of Acidic Soils for Higher Crop Productivity" College of

Horticulture and Forestry, CAU Pasighat, Arunachal Pradesh from 22-24 Sept., 2008. pp. 38-40.
Invited Lead paper (in press)

Singh, A. L., Hariprasanna, K. and Solanki, R. M. (2008). Screening of Groundnut Genotypes for
Tolerance of Salinity Stress. Australian Journal of Crop Science 1(3): 69-77.

Singh, R., Tabatia, B. M., Nautiyal, . C., Basu, M. S. and Zala, P. V. 2007-08. Rain-dependent

groundnut cultivation: Problems and Prospects (in Gujarati), Published in ISOPOM Farmers

participatory Project on Increasing Groundnut Productivity under Rainfed Conditions. An NRCG

Publication.
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improving livelihood security of rura] ang

Education and ICAR Research C Omplg?(;ﬂ
for

Kumar, G. D. S. (2008). A framework for analysis
Abstracts International Seminar on nStrategies O
organized by The International Society of Extension

Goa. 247-248. X :

Kumar, G. D. S. and Popat, M. N. (2008). Farmers, traders and extensllor:1 %)erf{onncl per‘,’eptions 0 .
quality of groundnut (drachis hypogaea L.)- 1i: 'Abstract Book, Invited leac presentations; iy

international conference on Advances in Arachis through Genomics and Biotechnology (AAGy

2008) organized by International Crops Rescarch Institute for Ser! Arid Tropics (ICRISAT) 5
ICRISAT, Hyderabad. 36. Sk
Kumaz, V., Bagwan, N. B., Singh, D, Koradia, V- & and Padavi, R. D. (2008). Farmer partcipatory
evaluation of integrated aflatoxin management package 10 groundnut. Tn: Proceedings of the H
National Seminar on "Innovative Extension Strategies foy Agnculturgl De_velopment and Rurg]
Prosperity". (Abst.): December 18-20, 5008, Rajendra Agricultural University, Pusa, Bihar, Indja
pp. 141-142. e
Mungala, A. J., Radhakrishnan, T. and Dobaria, J. R. (2009). In Vitro Screening of 123 Indian Peanyt
Cultivars for Sodium Chloride Induced Salinity Tolerance. 4th World Congress on Conservation
Agriculture, New Delhi, February 4-7, 2009. -
Nautiyal P. C. and Misra, J. B.(2009). Physiological analysis of water use efficiency and its application -
in groundnut (drachis hypogaed L.). Combined Congress, 20-22 January, University of
Stellenbosch, South Africa. '
Nautiyal, P. C., Kulkarni, G and Misra, J. B. (2009). Variation in attributes of leaf water relationand
chlorophyll fluorescence in bambara groundnut Jandraces during water deficit stress. Symposium
on underutilized indigenous and traditional crops: Agronomy and water use, 18 and 19 January

2009. University ofSrellenbosch, South Africa. _
Nautiyal, P. C., Radhakrishan, T., Kulkarni, G., Mehta, R. and Basu, M. S. (2008). Eco-physiological
interactions for drought and drought induced heat tolerance and associated molecular
characteristics in bambara groundnut landraces. ~ Resource Capture by Crop: Integrated
Approaches, a3 day conference at University of Nottingham, Sutton Bonington Campus, UK, 10-12
September, 2008.

Nautiyal, P. C., Radhakrishanan, T. and Singh, R. (2008). Groundnut research on drought tolerance at

NRCG: From breeding to farmer's field, Invited paper presented in National Symposium on

advances in legume research, March 6 & 7, 2008, Department of Agricultural Botany Annamalai
University, Annamalainagar, Tamil Nadu. (Abstract: Session 11, Pp 91-92).

Pal, K. K., Dalsania, T. L., Manesh, T., Gondaliya, S., Ghorai, S. and Dey, R. (2008). Biochemical and

molecular characterization of some salt tolerant plant growth promoting groundnut rhizobacteria.

49" Annual Conference of Association of Microbiologists of India and International symposium on
microbial biotechnology, diversity, genomics and metagenomics, , NOV. 18-20, 2008, University of

Delhi, N. Delhi, pp. 367

Pal, K. K., Dey, R.and Agarwal, A. (2009). Application of efficient and competitive strains of groundnut
rhizobia for enhancing the growth and yield of groundnut. 4" World Congress on Conservation
Agriculture, Feb. 4-7, 2009, N. Delhi, pp. 173.
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Delhi, N. Delhi, pp. 129 20,2008

University of
2 ydhaknishnan. T.. Nautiyal, P. C., Mchta, R., Kumar, S. and Gho

; : rai, S. (2009). I
of regeneration protocols in Bambara groundnut (Vigna subte '

-Vitro optimization
on Conservation Agriculture, New Delhi. February 4-7.

rranea L Verde). 4th World Congress
Radhakrishnan, T ,.lRallmakumar,A. lj.,Chuni Lal, Be:ra,S.K.,Mism.J.B..:md\’arshncy R.K.{2008)
Enhancing biotic stress tolerance in groundnut: a journey from conventional breeding to gcn;r_nic';
the Indian scenario (Lead lecture). 3rd International Conference for P d

: _ eanut Genomic
Biotechnology on Advances in Arachis through Genomics and Biotechnology (lm{‘(r;l[l;i():g;i)
ICRISAT, Hyderabad (AP), India; 4-8 November 2008, :

Rathnakumar, A. L., Joshi, N., Rajgop.al, K., Bha-t, J. (2008). Variation for few fodder quality traits in
Indian groundnut varieties. In: "Third International Conference of the Peanut Research Community

on Advances in Arachis through Genomics and Biotechnology (Abstacts-AAGB-2008)", 4-8
November, 2008, ICRISAT, Hyderabad, India. p.47.

Rathnakumar, A. L., Singh, S., Raval, L., Lalwani, H. B. (2008). Genetic Diversity for yield
components and market traits in a peanut mini-core subset. In: "Third International Conference of

the Peanut Research Community on Advances in Arachis through Genomics and Biotechnology
(Abstarcts-AAGB-2008)" 4-8 November, 2008, ICRISAT, Hyderabad, India. p.58.

SinghA.L., Pathak K. A., Maniyan, K., Vishwakarma, A. K., Ramakrishnan, Y., Zala,A., Jat,R.S.and
Misra, J. B. (2008). Boron is essential for sustainable production of groundnut in acid soils In:
National Seminar on "Sustainable Management of Acidic Soils for Higher Crop Productivity”

College of Horticulture and Forestry, CAU Pasighat, Arunachal Pradesh from 22-24 September,
2008. pp14-15.

' i i i i i bat Malnutrition. In:
Singh, A. L. (2008). Screening for high micronutrient density gr(_)undnut to combat ! :
gGoldf:rl Jubilee conference on the "Challenges and Emerging Strategies for improving Plant

productivity" Indian Society for Plant Physiology and IARI, New Delhi November 12-14,2008. pp.
294-295.

Singh. A. L, Jat,R. S., Singh, A. B.,Maniyan, K., Masih, M.R., Vijaykuma, Ss" Pgthz‘;i l‘:ﬁ-ﬁ;‘g :;i
anh Mis’ra, J. B. (2008). Use Boron for quality produce of groundnut in Sandy .

renti ' . Sail
Seminar on "Developments in Soil Science- 2008" 73* Annual Convention of Indian soc. 501
science, 27-30 Nov 2008 UAS Bangalore, India.

iati ield of
Singh, A. L., Sharma, S. J. and Shukla C.(2008). influence of seasonal variation on growthand yieldo
Bz;mbarzl Groundnut. Ibid. pp 178.

Scanned with CamScanner



d Dobaria, J. R i
N. B., Vyas, U. M. 20 . . R 009y

Singh, D., Radhakrishnan, T., Kumar, v, Bagwt?gr’l Flavi isolates collected from groundnut fie]qg 1)11
ergillus sect 4" World Congress 0n Conservation Agriculpyrgn

Molecular characterization of Asp of the
India using AFLPs. In: Proceedings ndia. pp 316

(Abst.) February 4-7, 2009, New Delhi, I
Meetings/Trainings Attended

Dr. Vinod Kumar ; - B
i i Non-biological Contaminants (Mycotoxins, Pesticides, Heavy-meglg | =
National Seminar on "Non-bi0 b8 ty Standards” held at the India International Centre,

L]
& Dioxins) in Food, Feed and their Safe
New Delhi from 23° -24" September 2008.
tegies for A gricultural Developmentand Ryr]

e  National Seminar on "Innovative Extension Stra 5 08.
Prosperity" held at RAU, Pusa (Bihar) from December 18-20; 20 o
egumes: Quality Improvement, Value Addition anq

International Conference on "Grain L 5: L
Trade" held at IIPR, Kanpur from December 14 h_16* February 2009.
rom 23"-25" April 2008.

Annual Kharif Groundnut Workshop held at JAU, Junagadh fi
during October 15-16, 2008,

Annual Rabi/ Summer Groundnut workshop held at Dapoli,

Dr. Radhakrishnan T.
o DBT meeting for member secretaries and DBT nominees for IBSC, at Bangalore on 23
January 2009.
t the NASC complex, N. Delhi on 30

Workshop on allele mining in crops and livestock, a

January 2009.
Project workshop of ISOPOM funded projects on FPRE and Seed systems, at ICRISAT during

3-5December 2008.
e 3" International Conference for Peanut Genomics and Biotechnology on Advances in Arachis
through Genomics and Biotechnology (AAGB-2008) ICRISAT, Hyderabad (AP), India; 4-8

November 2008.
4" World Congress on Conservation Agriculture, New Delhi. February 4-7, 2009.

Dr. G D. Satish Kumar
Three day training programme on "Survey instruments and their implementation” at ICRISAT,

Patancheru, Hyderabad during 4- 6" February 2009.

o 5" National Extension Education Congress-2009 on "Extension perspective in Changing
Environment" during March 5-07, 2009 at Chandra Shekhar Azad University of Agriculture

and Technology, Kanpur and presented a paper on "Impact assessment of improved
technologies through sustainable livelihood approach - A case study of groundnut (Arachis

hypogaeaL.)".
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T.V. prasad
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girengthening Eco -friendly Agriculture in India" 25-26 September, 2008, Cheflrr‘:::ilhzatlon "
p. C. Nautiyal
3 day conference on "Resource Capture by Crop: Integrated Ap roaches" at Universi
Nottingham Sutton Boninglon Campus, UK, 10-12 September, 2005' niversity of
Symposium on underutilized, indigenous and traditional crops: Agronomy and water use, 18
and 19 January 2009. University of Stellenbosch, South Africa. ¢
K.K.Pal
49" Annual Conference of Association of Microbiologists of India and International
symposium 01 microbial biotechnologys diversity, genomics and metagenomics, » Nov. 18-20,
2008, University of Delhi, N. Delhi.
4" World Congress 01 Conservation Agriculture, Feb. 4-7, 2009, N. Delhi.
R. Dey
Intemational Conference 0N Grain [ egumes: Quality Improvement, Value Addition and Trade,
Feb. 14-16, 2009, Kanpur-
4" World Congress 01 Conservation Agriculture, Feb. 4-7,2009; N. Delhi
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Hyderabad.

Scanned with CamScanner




\ ./
pual Report 2008-09 M
1 13

List of employees ( |

25 on 313209

. Name .
?INO Dr. J. B. Midsra g?:elf::;ﬁﬁn

Dr. LX.Girdhar e

; Dr. P. C. Nautiyal EEP: zd_e““_“
A Dr.A. L. Singh. Princizal szli::isi
5 Dr. T. Radhakrishnan Principal Scie t's
6. Dr.A.L. .Rathnakumar Senlos Scientiztmt
1. Dr. Chuni Lal Senior Scientist
8 Dr. 5. K. Bera Senior Scientist
9. Dr. K: K. Pal Senior Scientist
10.  DrRinku Deiy Senior Scientist
11 Dr. G. D. Satish Kumar Senior Scientist
12. Dr. Vinod Kumar Scientist (SS)
13.  Dr.T.V.Prasad Scientist (SS)
14. Shri G. Govind Raj Scientist
15. Shri V. V. Sumanth Kumar Scientist
16. Dr. Ram Swaroop Jat Scientist
17, Shri Har Narayan Meena Scientist
18.  Shri Manjunatha Scientist .
19, Dr. R. S.Tomar Farm Superintendent (T6)
20. Sh. C. P.Singh TechnicalOfficer T6
21. Ms. S. M.Chauhan TechnicalOfficer T(7-8)
22, Sh. V. K. Sojitra Technical Officer T6
23. Sh. H. B. Lalwani Technical Officer T6
24, Sh. D. M. Bhatt Technical Officer T(7-8)
25. Dr. D. L. Parmar Technical Officer T(7-8)
26. Sh. H. M. Hingrajia Technical Officer T6
27, Sh. N. R. Ghetia Technical Officer T(7-8)
8. Sh. P. V. Zala Technical Officer T6
29, Sh. Ranvir Singh Technical Officer T6
30.  Dr.S.D. Savaliya Technical Officer T6
31. Smt. Veena Girdhar Technical Officer T6
3 Technical Officer T6

Sh. V. G. Koradia
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SLNo. Name Deslgnation
i3 Sh P K Hhalodis Techmeal Officer Ta
3 St HOK Gor Techmical Officer Ta
35, . ). R Dobaria Techmcal Officer T6
36 De. M.V Gedia Technical Officer T6
37. Sh. PR Naik Technical Officer T6
i, Mrs. V.S, Chaudhary Technical Officer T6
39. Sh. Virendra Singh Technical Officer TS5
-40. Sh. B. M. Chikani Technical Officer T6
41. Sh. D. R. Bhatt Technical Officer T5
42. Sh. R. D. Padvi Technical Officer T35
43. Sh. Suraj Pal Singh Technical Officer TS5
44. Sh. V. K. Jain Technical Officer T3
45. Sh. H. V. Patel Technical Officer TS
46. Sh. Prabhu Dayal Technical Assistant T-4
47. Sh. C. B. Patel Technical Assistant, T-4
48. Sh. J. G. Kalariya Driver, T-4
49. Sh. K. H. Koradia Driver, T-4
50. Sh. A. M. Vakharia Technical Assistant T-4
31, Sh. G. I. Solanki T.A.T-3
52. Sh. P. B. Garchar Electrician T-3
53. Sh. Sugad Singh Technical Assistant T-3
54. Sh. N. M. Safi Driver, T-3
55, Sh. B. M. Solanki Tractor Driver, T-2
56. Sh.G G Bhalani Driver, T-2
57. Sh. Pitabas Das TA.T-2
58. Sh. J. B. Bhatt AAO
59. Mrs. Rosamma Joseph Senior Stenographer & PA
60. Sh. Y. S. Karia Stenographer
61. Sh. L. V. Tilwani Stenographer
62. Mis. S. Venugopalan Assistant
63. Mrs. M. N. Vaghasia Assistant
64. Sh. R. D.'Nagwadia UDC
65. Sh. M. B. Kher Security Supervisor
66. Sh. C. G. Makawana UDC
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GL.No. Name By

¢7.  Sh.H.S. Mistry Designation

68. Sh. P. N. Solanki LDC

69. Sh. N. M. Pandia LDC

70. Sh. D. M. Sachania SSS

71. Sh. R. B. Chawada SSS

7. Sh.B.K. Baria SS8

73, Sh.C.N.Jethawa SSS8

74, Sh.R.V.Purohit 888

75, Sh. M. B. Shaikh S§S

76, Sh.K.T.Kapadia S88

77, Sh.J.G Agrawat -

75, Sh.V.N.Koditar 558

79. Sh. R. P. Sondarwa i

80. Sh. G. S. Morti i

81. Sh. V. M. Chawda :2:

82. Mrs. D. S. Sarvaiya 3SS

&3. Sh. N. G. Vadher 3SS

84. Sh. A. D. Makawana SSS

85. Sh. P. M. Solanki SSS

86. Sh. B. J. Dabhi SSS

87. Sh. C.G.Moradia 3SS

Category-wise position of sanctioned and in-position strength of staff at DGR

Category of staff Sanctioned Filled SC ST 0BC
Scientific 39 18 0l 02 - |0t
Technical - |2 TR R
Admn. 13 T (0 . __%;.--
Supporting 19 19 ___9.5.-—-__-?%—————@-‘
Total 111 B e

—
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DEPARTMENTAL PROMOTION COMMITTEE
Promoted to

SI. No. i ignation
[ 0. [ Name of incumbent Designatl the post
Sr. Scientist

L 1. Dr. G.D. Satish Kumar Scientist (SS)

LZ : Shri B.M. Chikani Technical Officer, T-5 | Technical
Officer, T-6

E- Smt V.S. Chaudhary Technical Officer, T-5 | Technical
Officer, T-6

APPOINTMENT

Shri C.G. Moradia as Messenger w.e.f. 17.9.2008 on compassionate ground.

TRANSFER AND DEPUTATION

Dr. V. Muralidharan, Director, NRCG, Junagadh repatriated to TNAU, Coimbatore

w.e.f. 31.5.2008
Shri R.T. Thakar, Assistant on deputation to NRCMAP, Anand w.e.f. 12.9.2008

RETIREMENT
Shri Joseph John, Administrative Officer voluntarily retired w.e.f. 1.2.2009
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FINANCE AND ACCOUNTS
(PENDITURE STATEMENT FOR THE YEAR 2008-09
RCG-Main Unit Riimeri i
* pees in |
rg;_"’ mad Non Plan \ Plan i akhs—\
. BE RE |E -
__,_",\_91-.--——--—"—— Xpendlture\ BE \ RE \Expenditnre—\
| Estt. Charges 218.00 | 260.00 31718|  0.00 | 0.0
—TOTA. 0.10 | 0.10 ' L
7 | 032 : : | 0.00| o0.00] 0.00 |
2 i
7| Wages 16.00 | 20.50 27.56] 0.00 | 0.00| 0.00
i TA. 450 | 5.0 5.00| 15.00 | 15.00| 1500
5 | HRD 0.00 0.00 0.00| 000 | 025| 0.00
% | Other Charges 2540 | 40.00 4533 | 145.00 | 175.00 145.04
including
Equipmenthehicles
—= | Works 11.00 | 45.00 14.00| 40.00 | 56.00| 314
| Total 275.00 | 371.10 409.07| 20000 | 24625 191
AICRP-G Rupees in lakhs
Sr. No. | Budget Head Plan J
BE ‘ RE \ Expenditure J
1 Estt. Charges 72950 | 22950 | 22886 |
= OTA. 2760 | 27.60 | 26.25j
= 6.90 6.56
3 T.A. 6.90 \\ =
4 Non-recurring - - \ J
: 2t " 6.0 60 | 642 |
6 Need based researc : 263.09
27000 | 270.00 :
Total
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FARM SERVICES
ers both unskilled and semi-skilled were fulfilled as pe
y work of farm. Bullock pairs were hired as and Wﬁ?
fforts were made 10 keep tractors, farm implements
d other 62 unserviceable or obs oo
er were acquired. A sum QfR: _

f farm land cleared of wilg

The requirements of agri

: gricultural labour
needs of field experiments and other day to da
All out €

;Sgﬁred. for inter-culture operations.

ersible pumps, etc. in good working conditions.
trolleys and

About 30 hectares ©

items were disposed off. Two new tractor
farm produce.
y hiring carthmoVers.

ﬁazle, 643/- was generated through sale of
es and at several places land shaping was doneb
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anagement Committee

lllsl""tc M

Chairman
pr. J.B. Misra, Director, DGR, Junagadh

Members
[. Dr. RA. Sherasiya, Director of Agri .
Gandhinagar griculture (Gujarat), Krishi B
Shri S. Kosalaraman, IAS, Commissio
T ner of Agriculture, Ch
» Chepauk, Chennai 600
? 005

_ Dr. N.C. Patel, Principal and Dean, C :
Junagadh-362001 » College of Agriculture Engineering & Technol
ogy, JAU,

4. Shri Madhubhai K. Mankad, Progressi
] S ey,
Sadau, Tal. Mundra, Kutch - 370 4%r1 1ve Farmer, Krishi Vigyan Kendra, Gundala Road b

Shri Haridasbhai Bikhabhai Zala, Progressive Farmer, Post at: Vadhavi. Dist. ]
A : , Dist. Junagadh

Om Prakash Nagar, Finance & Accounts
: g bl Offi ;
(C AZRI), Light In dusteialAzes, Jodpir 349 00310% Central Arid Zone Research Institute

Dr. V. S. Bhatia, Principal Scientist, Directorate of Soybean Research, Khandwa Road, Ind
? oad, Indore

452001
Dr. D. Kumar, Principal Scientist & Project Coordinator (Arid Legumes), Central Arid Z
’ one

Research Institute, Jodhpur 342 003
Dr. C. Chattopadhyay, Head, Division of Crop Protection, Indian Institute of Pulses Research

Kanpur 208 024
10.Dr. D.B. Kuche

Junagadh- 362 001
11.Dr. T. Radhakrishnan, Principal Scientist, DGR, Junagadh- 362001

havan, Sector 10-A

A ‘-\_J

g

hadia, Director of Research, Junagadh Agricultrual University,

Member Secretary
Administrative Officer (ex officio),

The 9" IMC meeting was held on 2

DGR, Junagadh
0"* February 2009.

Research Advisory Committee
Chairman
Dr. C. Kempanna, E

Bangalore 560 032
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Members
ancheru P.O., Hyd
1. Dr. S.N. Nigam, Principal Scientist (Groundnut), [CRISAT, Patanch yderabad
502 324 ) .
or. School of Genetics (TNAU), "Vanvas", 9 Professorg

2. Dr. M. Rangaswamy, Formar Direct e
Colony, Velandipalayam, Coimbatore 0 ' o '
3. Dr. M.P. Sahu, Director of Research (Agri), Rajasthan Agril. University, Bikaner 334006

4. Dr. Ashok Mishra, Ex-Principal, College of {\gri{:L!lttlr:.JJ/l\ljénBLO‘;;%ho{Jﬂb, Jain Irrigation
Systems, Agri park, Jain Hills, P.O. Box-72, Shirsoli Road, Jalg

5. Director, DGR, Junagadh-362 001 .

i 1

6. Dr. V.D. Patil, Assistant Director General (O & P); Indian Counc
(ICAR), Krishi Bhavan, New Delhi 110114

7. Shri Madhubhai K. Mankad, Progressive Farmer,
Sadau, Tal. Mundra (Kutch) 370 421

8. Shri Haridasbhai Bikhabhai Zala, Progressive Farmer,

| of Agricultural Research
Krishi Vigyan Kendra, Gundala Road, At,

Postat: Vadhavi, Dist. Junagadh

Member Secretary
Dr. P.C. Nautiyal, Principal Scientist, DGR, Junagadh-362 001
Institute Research Council
Chairman: Dr. ].B. Misra, Director,
Members: All scientists of DGR
Member Secretary: Dr. Rinku Dey, Senior Scientist

The kharif IRC Meeting for the year 2008 (51" IRC meeting) was held from 12 to 13 June, 2008
and the summer IRC Meeting for 2009 (52" IRC meeting) was held from 19 to 20 January, 2009.

Quinquennial Review Team (QRT)

Chairman
Prof. J. H. Kulkarni, Vice Chancellor, University of Agricultural Sciences, Dharwad - 580005

Members
1. Dr. Subbrathnam, Ex-Professor of Entomology, Agri Biotech Foundation, A.P. Netl?erlarllds
Biotechnology Programme, ATIC Building, ARI Campus, N G Ranga Agricultural University, -
Rajendranagar, Hyderabad-500 030
2 Prof. N. Shankaran, Ex-Professor of Agronomy, TNAU, Coimbatore, 52/101, Gopal Layout,
Ponnayarajapuram, Coimbatore-641 001 gy

123
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pGR Al
3. Dr. Ashok Mishra, Ex-Principal, College of Agri vy
3 : " . i \l
Development, Jain Irrigation Systems Ltd, Agﬁp::;:tun?, ]A_U, Yunagadh: Ta;
Jalgaon—425 001 » Jain Hills, PO Boy ’7 2312 Research &
_ sl . » Shirsolj
4, Dr. M. Sudarshan Reddy, Dean of Agriculture, N i Road,
Rajendranagar, Hyderabad-SOO 030 ! G Ranga Agl”icultu |
" ) ral Uni 4
5. Prof. M. V. C. Gowda, Professor of Genetics and Plant Breeding, UAS ik
» , Dharwad-58(
-380005
Member Secretary
Dr.T. Radhakrishnan, Principal Scientist, DGR, Junagadh
The 5" Meeting of QRT was held from 19 to 20 September, 2008

[nstituteJ oint Staff Council
Chairman-Dr.].B. Misra, Director, NRCG

Members: Staff side

Sh. C.N. Jethawa, Secretary-1JSC
Sh.Y.S.Karia, Member-CJSC
Mrs.M.N.Vaghasia, Member
Sh.D.R. Bhatt, Member

Sh. Sugad Singh, Member

Sh. B.K. Bariya, Member

SN B W —

Members: Officeside

| Dr.P.C. Nautiyal, Principal Scientist
2. Dr.RinkuDey, Senior Scientist

3. Dr.Chunilal, Senior Scientist

4. ShriC.P.Singh, Technical Officer T-6
5

6

~ Administrative Officer

_ Finance and Accounts Officer
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Directorate of Groundnut Research

PO Box No. 5, Ivnagar Road
Junagadh-362 001, Gujarat, India

Phones
0285-2673382 (Direct)

Director .
2672550 (Telefax)
0285-2675831(Residence)

EPABX . 0285-2672461
2673041

Administrative Officer : 0285-2672843

Guest House 0285-2673629
0285-2672550

FAX
Telegram GNUTSEARCH
Email director@nrcg.res.in

URL http://www.nrcg.res.in
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