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PREFACE
The year 2009 will long be remembered as one of the bad years for Indian agriculture as
India suflered its worst drought since 1972 The delayed and scanty rains left the farmers high
and dry in the affected areas. The Govi. ol Indin was constrained to declare 161 districts as

drought hitdistricts and the year 2009 as the drought year even as ten statesin Indis declared 246
districts as drought-aftected, Rainfall in 2009 was 29 per cent lower than nor nal

Ihe impact of the drought varied according to region, with the southern penimnsula
recording minus seven per cent while the northwest reported a deficit of 36 percent. For India’s
235 million farmers, a bad monsoon spelt financial disaster because of lack of irrigation in most
rural arcas. Low rains ravaged India's rice, sugarcanc and groundnut crops, and also disrupted
the Nlow of water into the main reservoirs vital for hydropower generation and winter irrigation

As for kharif groundnut crop, in 2009, only 44.47 lakh ha could be sown against 53,33
lakh ha in 2008. Among the major groundnut growing states, the worst hit states were Andhra
Pradesh and Tamil Nadu. In Andhra Pradesh, in 2009 only 9.96 lakh ha could be sown against
14.99 lakh ha in 2008. In Tamil Nadu, only about a half (1 89 lakh ha) of the normal area (3.62
lakh ha) could be sown. In Gujarat, though there was no major reduction in groundnut area as
sowing was completed in 16.58 lakh ha in 2009 against 17.91 lakh ha, yet the production was
considerably down due to inadequate rains. The loss of groundnut area in other states is not as
noteworthy. Although the final figures are yet to be declared, the total production of kharif

groundnut for the year 2009 is expected to be down by 30%.

Notwithstanding the deficient rainfall, the DGR scientists continued to work with zest.
Although the field experiments were affected a bit, the work in laboratory continued with full
swing. In the year 2009-10, five young scientists joined the DGR after qualifying the ARS
examination and one scientist joined at senior Ievel. Thus, there was some respite from the earlier
trend of departures alone from the DGR. With the joining of new scientists, their numbers grew
and the strength reached slightly beyond 50% of the sanctioned positions. At AICRPG centres,
due to erratic and scanty rains, sowing of field experiments was delayed at a few locations.
During 2009-10, six new varieties developed through AICRP-G system were notified for
release. Besides four varieties, one each developed by Tamil Nadu and Uttaranchal and two by
Andhra Pradesh, were also notified.

The activities of infrastructure development continued will full swing and the extent of

utilization of the allocated budget was 98.8% for plan and 100% for non-plan in respect of DGR.
For AICRP-G (plan only) the utilization was 100%.

Breaking the previous trend, this report is being brought out well in tim> which indeed is
highly gratifying.

The contents of this report have been con.tributed by the scientists and other officials of
DGR. The painstaking efforts of Dr. R. Dey in compiling and editing are praiseworthy. Dr. K.K.
Pal has rendered valuable help in designing the cover page and format for printing as well as

overseeing the process of printing of this report. Several other officials have also helped in
bringing out this report. The contribution of one and allis thankfully acknowledged.

o W

(J.B. Misra)
Director
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Executive Summary

‘Girnar 3', a Spanish bunch variety developed at DGR, Junagadh was released for
commercial cultivation in the castern states (West Bengal, Manipur, and Orissa) of | ndia
for kharifseason.

In kharif2009, for incorporating tolerance of different biotic and abiotic stresses into the
superior agronomic background, 19 fresh crosses were attempted.

Twenty-seven new advanced breeding lines were developed in F, / F, generation in
kharif2009.

For each of Spanish and Virginia types, preliminary yield evaluation trials and advanced
evaluation trials were conducted in kharif 2009 season.

In different yield evaluation trials, TG 37A, a variety that is now gaining popularity
among the farmers of Saurashtra region, gave higher yield than that of the ruling variety
GG2.

Two Spanish breeding lines PBS 15041 (1307 kg ha')and PBS 16039 (1703 kg ha")and
two Virginia breeding lines PBS 21095 (1262 kg ha) and PBS 25049 (1304 kg ha”)
exhibited a higher pod yield potential than the best Spanish (TG 37A) and Virginia (GG
20) check varieties.

In drought-nursery, a total of 323 breeding lines and varieties were screened under rain-
fed conditions. At least, nine lines (PBS 21095, PBS 21087, PBS 16038, PBS 26019,
PBS 26015, PBS 24022, PBS 11084, PBS 11058 and JUN 27) and a variety (Gimnar 3)
were adjudged to be promising as they all gave appreciable yields even under prolonged
(40 days) end-of-the-season drought.

Atotal of 15.60 q nucleus seed of two varieties (Girnar 2 and Girnar 3) was produced and
supplied to SFCI, Hyderabad fetching arevenue of Rs. 1 .90,998.

Groundnut + cluster bean harboured significantly less population of jassids compared to
other intercrops upto 60 DAS. Intercropping of groundnut with soybean resulted in least
population of thrips upto 30 DAS.

Among various biopesticides tested against sucking pests of groundnut, foliar spray of
Metarhizium anisopliae (2 g L") significantly reduced the population of jassids and
thrips.

Among Imidacloprid, Carbosulfan, Acetamiprid, Profenophos and Thiomethoxam
tested for their efficacy against sucking pests of groundnut, seed treatment with
Imidacloprid (0.0035%) + 2 sprays of 0.008% Imidacloprid (at 30 and 45 DAS) was
found very effective in reducing jassids. The highest pod yield (3604 kg ha' ) was
obtained in this treatment.

Seed treatment with Imidacloprid (70 % WS) @ 5 g kg seed proved best in minimizing
the jassids and thrips population. Imidacloprid (0.08%) sprays at 30 and 45 DAS proved
best in reducing population of jassids and thrips.
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o Intercropping proundnut with maize, rice, sesamum and/or mung could be successfully
practicedin the NEH region,

e Among the larpe-seeded cultivars, BAU 13, 1CGS 76, and NRCGCS 268, performed
wellm the NEH region with eritical inputs hike P, Ca, B and organic maures.

e Themanure from piggery or poultry farms, vermi-compost (51 ha "), and green leaves of
Gliricidia and Subabul (10 tha ') were found efficient as organic sources of nutrients

e Application of 60 kg N, 100 kg P,O, 125 kg K,0, 200 kg Ca, 50 kg S, 60 kg Mg, 5 kg Zn
and 2 kg B ha' significantly improved the pod yield and harvest index of lhc
cultivars TG 37A, GG 7 and GG 20 in the experiment on 'fertilizer application for
specific yield targets in groundnut'.

e The experiment on revalidation of fertilizer doses revealed that the application of 25 kg
N, 80 kg P,O, and 60 kg K,O ha' significantly improved the pod yield and other yicld
attributes.

e Response to application of potassium was up to 60 kg ha' while the response to N and P
application at higherlevels (37.5 kg N and 80 kg PO, ha) was not significant.

e In the permanent experiment on cropping systems, the groundnut (FYM+50% RDF)-
wheat (FYM+50% RDF)-green gram cropping system recorded the significantly higher
groundnut pod yield and total system productivity (4063 kg ha ). The soil fertility report
showed that the organic carbon built (t ha') was maximum in groundnut-wheat-green
gram cropping system and the highest was recorded in the integrated nutrient
management system (FYM + 50% RDF).

e The application of '2 kg CA + 2 t FYM ha " resulted in significantly higher pod yield
(3053 kg ha') and ne. returns (Rs. 47027 ha"). The response was not appreciable with
the increasing doses of CA (4 and 6kgha™).

e Various organic treatments did not differ significantly their effect on pod yield,
however, the application of 10t FYM ha ' with biofertilizers (Rhizobium and PSB) and
biopesticides (7richoderma and castor cake) resulted in the highest p od
yield (3528 kgha™). The economic analysis based on groundnut selling price of
Rs. 2 kg ' pod, revealed that application of FYM + biofertilizers + biopesticides fetched
the highest net returns (Rs. 54815 ha™).

e After nine years of experimentation, it was concluded that instead of taking single crop
of groundnut in coastal areas of Saurashtra re:zion, the farmers can take one more crop in
rabi season for their economic benefit by using saline water (2-3 dS m’) for
supplementary irrigation of kharif groundnut, and in rabi season, (4-6 dS m') saline
water can be used for irrigation of wheat, mustard and bajra crops for their optimum
yields (about 1000 kg ha" of groundnut, 1500 kg ha ' mustard, 3500 kg ha" wheat and
3300 kg ha' of bajra), whereas saline water was not suitable for irrigation of summer
groundnut as there is buildup of high soil salinity.
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Under genus Arachis, 81 accessions belonging to sections Arachis (g Ve
(). Ercctoides (6), Heteranthae (1), Procumbentes (8) and Rhizomaroy, Uorhis,

i 4 37y,
matntained in the field gene bank. ) Wer.

Seeds of 14 released varieties; seven identified for release. and twq

2X i 5 ”(! aCce
were acquired from 7 AICRP-G centres for inclusion in the germp| o

asm (,()ilculr,,,‘“m‘
For use in the crop improvement programme, 1656 germplasm accessq,
the wild relatives of groundnut were supplied to 36 indenting scientisgs
centres in the country.
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For two surrogate traits of WUE namely "C and  "O, five promisip 5
(NRCG 11915, NRCG 12568, NRCG 12965, NRCG 12274, and NRC(
identified.

Among the Spanish bunch types, two varieties namely ICGV 86590 4y DRG 15
identified forlow "“C values (18.86 and 18.94, respectively) can be used as ¢
improving this traitas low "C value is considered a desirable trait.

For conservation, 1118 new germplasm accessions were multiplied and 528 ,
were characterised for 30 different morpho-physiological traits.

Two accessions, NRCG 14350 and NRCG 14409 which possessed a long
fresh seed dormancy and another two accessions with NBPGR, New D
14326 and NRCG 14336 with a fresh seed dormancy of 40 days were re
novel plant germplasm source of fresh seed dormancy.

Nine transgenics were further confirmed by RT-PCR for the expression of the myp
gene sequence.
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Three crosses were made for developing mapping populations for tolerance of sty rot

The mapping population of recombinant inbred lines from the cross TAG 24 X R ¢ 277
was screened in a sick plot for tolerance of stem rot.

The genotypes viz. TAG 24, R 9227, JL 24, ICGV 86590, GG 20, CS 83, CS 75 and
CS 19, which were used for developing mapping populations, were analysed for (jy
marker polymorphisms.

The oil content of the kernels of the core germplasm collection (126 genotypes) wa |
the range of 39.2 to 50.7% with a mean of 42.6% while the protein content wae
the range of 12.4% to 34.7% with a mean of 20.8%.

Genotypic differences were observed in the oil and protein composition of groun:
kernels under drought stress. On the basis of these differences more sensitive and |
sensitive lines were detected.

A number of new and already available popular groundnut recipes were tricd
their nutritive values were worked out.

Seven proteolytic bacterial cultures, tolerant to high temperature, salinity and |
metals, were isolated and evaluated.
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f\ highly pﬂ'wicnt proteolytic isolate Bacillus sp. 'l was identified, which in slurry
fermentation. produced 302.9 1U protease ' de-oiled groundnut cake after 4% h of
incubation at S0'C.

Seed infection and seed colonization of Aspergillus flavus were comparatively higher in
the produce of kharif than those in summer produce.

Popplation of dspergillus flavus was low when groundnut was grown afier rotation with
garlic oronion or fallow land than after groundnut itself (groundnut-groundnut).

Samples of groundnut, its by-products and value-added products from different
industries showed that Aspergillus flavus population and aflatoxin contamination were
higher in conditioned pods than in other samples. Maximum moisture content (11%)
was recorded in conditioned pods where water was sprinkled to prevent the breakage of
kernels during shelling. Sprinkling of water (conditioning of pods) facilitated ~ further

growth and infection of 4. flavus and thereby increased aflatoxin contamination in
the samples.

For incorporating the trait of large-seed in the background of high yield potential, 10
fresh crosses were attempted. Segregating materials in different generations were
advanced to the next respective filial generation. Selections were made for both or any
one of pod size and pod yield. Ten advanced breeding lines possessing large-seed with
or without high yield were identified.

Twenty-nine advanced breeding lines were multiplied to get sufficient seeds for
different station trials while 90 lines (14 Spanish, 76 Virginia) were maintained.

Over two years (kharif 2008 and 2009), the pod (1761 kg ha') and kernel (1201 kg ha')
yields of advanced breeding lines ICGV 97079 were significantly higher than the best
check variety GG 20 ( 1408 kg pods ha 'and 1026 kg kernels ha ).

On the basis of observations on SLA and SCMR of 88 wild Arachis accessions, it was
inferred that the SLA is influenced more by the environment than SCMR. Two
accessions NRCG nos'11823 and 12036 were identified as stable for both SLA and
SCMR and can be used as donors in breeding programmes.

For introgression of desirable genes from wild species, fresh hybridization was done
using the variety J 11 as the female parent and accessions of wild species belonging
to A. duranansis, A. appresipilla, A. regoni, A. diogoi, A. helodes, .. pussila, A.
corentina, A. kemj- mercadoi and A. kretschmeri as male parents.

In rabi season at Raichur, 28 promising g=notypes were screened for tolerance of
PBND. Eight genotypes (NRCGCS nos' 50, 83, 103, 108, 164, 166, 205 and 221)
showed 10-20% incidence of disease and were identified to be resistant to PBND. At
Junagadh, under field conditions as many as 27 genotypes (NRCGCS nos' 19, 27, 70,
74,77, 83, 85, 86, 124, 176, 180, 186, 195, 196, 222, 240, 242, 244, 247, 249, 280, 285,
296,298,349, 396, 363) were found to be immune to Alternaria leaf blight.



* Two genetic stocks “crinkle leaf white testa™ and “crinkle leaf red testa” were regigy,.
NBPGR, New Delhi as multiple phenotypic markers. Crinkle leafis dominant oye, ered g
leaf, while both white and red testa colours are dominant over rose testa colour. Crinkle ,n X
white or red testa colour in these two mutants segregate independently g, 5
monogenic in nature.

' e Two salt tolerant wild Arachis accessions of A. glabrata (NRCG 11837 and
{ 11817) were subjected to DDRT analysis. Five, 0ut o400 polymorphic bind.
|

Orma|
afang
]d hL‘nCc are

NR((;
coded as GTRSS-1 to -5. Out of 94 matches of GTRSS-1 in the gene ban: L;-r :
matches could be attributed to abiotic stress. GTRSS-5 showed similyrjy, W‘v;;r

/ ]

Normalized cDNA library from the cotyledons and young leaves of peany Arach
[ £}

hypogaea.

e One susceptible and three resistant groundnut genotypes were analyzed using s
random primers. Six primers, viz., D 9, D 17, OPI '14, OPI 17, OPT 3 anq ()P‘r‘x)
produced a higher number of unique bands. These primers reproduced as many ag 75
fragments of 100bp to 1200bp in 11 F, progenies of GG 2 and CS 19. TS5

I e Six generations (P1, P2, B1, B2, F1, F2) of the cross, ALR 2 x TG 37A were developeq
‘1 The plants were scparately harvested generation and replication-wise fo
. analysis of fodder quality and to work out the pattern of inheritance of these traits

e Atotal of 15 IVT I rabi-summer entries of AICRP-G, which were tested during 2008-(q9
at four main centers located at Vriddhachalam in Tamil Nadu, Dharwad in Karnatak,
and Jalgaon in Maharashtra and Junagadh in Gujarat along with national ang Z()]\:li
check varieties, were harvested separately and analyzed for fodder quality.

[ * Atallthe fourlocations, the nitrogen content in the fodder of genotype, AG 2243 wag .
| highest (mean value of 3.04%). Thus this genotype was superior to other genotypes i
terms of both nitrogen content and stability of this trait. Hence, this can be used g ,
parent for improving nitrogen content in the fodder quality improvemen,
programme.
‘ e The heritability estimates for seven fodder traits over four locations indicated a ver,
' high value (0.82) for nitrogen content, while the neutral detergent fibre was found (o b.
the least heritable. Other traits exhibited moderate heritability values.
|

e The Additive Main Effect and Interactive Multiplicative (AMMI) analysis for nitrogc:,
content with data over four locations and 15 genotypes indicated that Dharwad was (1
most congenial location for realising high fodder quality and the genotypes, TG 60, A(;
2244, UG 10 and CTMG 3 were the most stable genotypes for nitrogen content.
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PROJECTOL: BREEDING FOR TOLERANCE OF BIOTIC AND ABIOTIC
STRESSES INGROUNDNU'T

(CHUNI LAL, A.L. RATHNAKUMAR, VINOD KUMAR*
T.V.PRASAD** P.C.NAUTIYALANDA.L. SINGH)

*Up to September 2009; **Up to June 2009

Hybridization

During kharif 2009, 19 crosses were attempted to incorporate tolerance of different
biotic and abiotic stresses and to develop mapping populations for stem-rot disease. From
the 5330 buds, pollinated in different cross combinations, 1848 hybrid pods were harvested.
The success rate of setting of hybrid pods from the number of pollinations attempted in a
cross ranged from 20 to 58% in the crosses 'SGL 4233 x ICGS 44' and 'PBS 12160 x JL 286'
attempted for incorporation of tolerance of PBND and tolerance of drought stress,
respectively. Over all rate of success of crossing was 35%, which was fairly high compared
to that of preceding two years.

Selections and generation advancements

Twenty Fs and seven F.s, developed during kharif 2008, were raised and true hybrids
were identified on the basis of the hybrid vigor in F, and non-segregation observed in F,
generations. In different filial generations (F ,toF ,), 104 single plant selections were made in
the crosses attempted in the previous years for incorporating tolerance of different biotic and
abiotic stresses. In F, generation, 27 non-segregating new advanced breeding lines were
identified.

Girnar 3 - a new variety released

The test entry PBS 12160, a Spanish type, was entered into AICRP-G trials in the
year 2006. This entry was evaluated in Initial Varietal Trial stage-1 in kharif 2006 and stage-
Il in kharif 2007. This entry was tested in Initial Varietal Trial (IVT) for Spanish groundnut
in stage I (IVTI) and stage Il (IVT II), respectively. This genotype gave the highest yields in
Zone IV over two years, and hence was promoted to AVT. Based on its performance in this
zone, it was identified in the Annual kharif AICRP-G Workshop (April 2009 at ANGRAU,
Hyderabad) for submitting a proposal for release. This entry was subsequently proposed for
release as 'Girnar 3' with a national identity number IC 571728 assigned by NBPGR, New
Delhi. The Central Sub-Committee on Crop Standards, Notification and Release of Varieties
of Agri-Horticultural Crops in its meeting held at Agartala (24-25 January, 2010) eventually
recommended its release. This variety has been notified for commercial cultivation in the
states of West Bengal, Orissa and Manipur vide “The Gazette of India, Extraordinary, Part 11,
Section 3, Sub-section it No. 608, New Delhi, Thursday, April 1,2010/Chaitra 11, 1932,
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Figure 1.'Girnar 3'-a new release from DGR

Maintenance breeding
Maintenance of advanced breeding lines

In kharif 2009, 558 advanced breeding lines devclopcd to meet different objecy;, Be
of the project were raised for maintenance (Table 1). These mcludeq 48 advanced breedin,
lines developed for high water-use-efficiency, and 50 mutants of variety Girnar | . :

Table 1. Particulars of advanced breeding lines maintained and multiplicd ip kharif

2009
Purpose Spanish  Virginia  Tyq)
Tolerance of different abiotic stresses 136 195 331
Tolerance of different biotic stresses 40 48 88
Total 176 243 419
Girnar 1 Mutants i : 5 5 50
WUE lines 5 = 47
Other genotypes - - 4
Total 558

Maintenance of DGR varieties

Basic seed production of pre-release variety Girnar 3

Seeds of pre-release variety Girnar 3 collected individually from 1451 plants we
sown in plant-to-row progenies of basic seed (Fig. 2). Rigorous roguing was done botl;
vegetative and reproductive stages of the crop and also at the time of harvest and thus |75
basic seed was produced. During summer 2009, a severe incidence of leaf bli ght (Alterna
sp.), a hitherto uncommon disease of groundnut was observed in DGR farm and also i1 |
farmers' fields. A row of single plant progeny, which was later identified as rogue
su})sequently removed from the Girnar 3 seed plot, was found to be severely in fected v

N tlnsdxsease The plants of Girnar 3, growing in the vicinity of this infected material, how.
remained free from infection and thus exhibited near Immunity against this disease (Fig. 3
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Figure3. An off type plant (leaves with lesions) susceptible to Alternaria sp. amidst
the plants of 'Girnar 3'

Maintenance of Nucleus Seed Production of DGR Groundnut varieties

In kharif 2009, 25 kg nucleus seed of Gimar 1 (now out-of-cultivation) and 875 kg
nucleus seed of Girnar 2 (released in 2008 for northern states) was produced. In summer
2009, 175 kg basic seed of Girnar 3 (a variety identified in April 2008 and notified in April
2009 for Orissa, West Bengal and Manipur states) was produced and then further multiplied
in kharif 2009 to produce 675 kg of nucleus seed.

Screening for tolerance of drought stress

Junagadh location has been characterized for occurrence of end-of-season drought.
A nursery for screening for drought tolernce is established every kharif season to screen all
the advanced breeding lines developed for tolerance of drought under natural situations. In
kharif 2009, a total of 323 advanced breeding lines comprising both Spanish and Virginia
rvpes and also Gimar 1, Girnar 2 and Girnar 3 (DGR varieties) were sown in single rows each
of 5 m length. As no protective irrigation was provided, the crop remained rain-fed only. The
location received 829.6 mm rainfall in 29 days from June to November. The major chunk of
it was received in July (660 mm in 17 days) coupled with reduced average sunshine hours in
this month. In September only 10.4 mm rainfall was received in 2 days and in November
only 5 mm in a single day. In October, no rain was received. Thus, the crop experienced a
protracted spell of drought. The plant population and pod yield for each row (genotype) were
recorded and the yield expressed as g plant”. The pod yield was in the range 0f0.72 g plant”
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(PBS 14072)109.26 g plant’
rangeof 7.0g wp 26 g plant
is being tested miﬁ _RP-

latest release from the DGR (
approximated on unit area basis

(PBS 21095). The yield of the best 10 breedmg lines w
where Girnar 3 and JUN 27 ranked 4" and 9" The ¢, s E;SUI the
olerance of end-of-season drought ang Glm?, UN 27
pod yields expressed as per plan b‘ms gt
with Spanish and Virginia groups “ ere

revealed that a Spanish line PBS 16038 to ped the list with a pod yield of 1750 k { Was
followed by Girnar 3 which gave 1672kgha .

Table2. Top ten groundnut genotypes for pod yield under end-of-the-seasqn, drougy,
conditions g

h b}

~ Pod yield
~ (gplant’)
- 9.26 (1544)
~ 8.36(1393)
7.91 (1759)

19 7.38 (1229)
205 ' T30 (1217)

" 7.28 (1213)
7.01 (1557)
7.00 (1556)
~ 7.00(1555)

Values in parenthesis are approximated to express yield on unit area basis (kg ha ')
Station trials for yield evaluation

Advanced breeding lines developed for tolerance of different biotic and abioy.
stresses were evaluated under preliminary yield evaluation trial for one year and advance
yield evaluation trials for two years in trials which were conducted separately for Spanis),
and Virginia groups. Observations were recorded on surrogates of water-use cffi iciency

\ (SCMR and SLA) and yield and yield component traits (pod yield, PY; kernel yield, K-
, biological yield, BY; 100-seed mass HSM; weight of 100-selected mature kernels, HSMEK
sound mature kernels, SMK; shelling turnover, ST; and harvest indices for yields of pod
(HL,) and kemel (HL). In kharif2009, the groundnut crop experienced prolonged end-of-th:
season drought a characteristic feature of this region and as such in general the yields wer
low, though a protective irrigation was given to all the yield evaluation trials. The trial-w,
observations are discussed.

Nine advanced breeding lm&s ofSpamsh type along with three check varieties (G
and"l’GS?A)wereevalmmd for)neldand yield related traits, besides surrogates o
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water-use efficiency (SLA and SCMR) in a replicated complete block design with three
replications with a plot size of five rows cach of 5 m length. The planting geometry was
10cm within a row (plant-to-plant) and 45 cm between the rows. Analysis of variance
indicated l.\ighly significant differences due to genotypes. When genotyaic means were
compared it was observed that GG 2 recorded the highest SCMR among the check varieties,
whereas for the remaining traits, GG 7 was adjudged to be the best. TG 37A was found to be
the best check variety for pod and kernel yields, and SLA. TG 37A has gained popularity
among the farmers of Saurashtra region and is replacing the old and most popular Spanish
groundnut variety GG 2. The results of the experiment indicated that the variety TG 37A has
an edge over GG 2 for yield. The advanced breeding line PBS 11088 was found to be
significantly superior for SCMR over the respective best check varieties, however, this line
was not found promising for yield and the related traits. For pod and kernel yields, only one
advanced breeding line, PBS 15041, gave significantly superior yields over the best check
variety. This line had also the highest ST, which was significantly higher than GG 7, the best
check variety for this trait. The other advanced breeding line, which gave significantly
higher ST, was PBS 15038. For HSM and HSMK, only PBS 15045 was found to be
significantly superior to the best check variety. None of the advanced breeding line was
found significantly superior over the best check variety for SMK (Table 3).

Table3. Performance of advanced Spanish breeding lines for morpho-physiological
and yield attributes in preliminary evaluation trial (kharif2009)

Genotypes SCMR SLA PY KY HSM HSMK SMK ST
(em’g") (kgha') (kgha!) @ (@ (%) (%)

Test entry

PBS 11088 <) 6 177 711 485 25 31 39 68
PBS 14073 26 203 940 540 24 28 25 57
PBS 14074 25 198 1099 611 27 33 33 55
PBS 14076 28 184 891 503 22 28 22 56
PBS 15032 29 187 706 474 29 34 40 67
PBS 15038 25 220 937 687 24 29 38 75%
PBS 15041 24 202 1307* 960* 30 37 41 74*
PBS 15045 32 162 1170 741 36* 43* 41 63
SE 8 30 175 732 474 31 38 38 65
Check
GG2 28 196 587 398 22 27 33 67
GG 7 26 192 858 599 33 39 46 70
TG37A 28 174 1052 685 30 36 37 65

CV (%) 8.6 7.0 13.5 14.9 6.8 3.9 16.9 1.8

CD(5%) 2.8 15.9 148.4 1062 23 1.6 73 1.4
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Single- year-evaluation
ifteen groundnut genotypes comprising twelve advanced breeding lines of Spap;,
WF;,‘},‘,’ e ftheck S eties (GG 2, GG 7 and TG 37A) were evaluated o t',‘)‘;’:
performance in kharif2009 under rainfed qondltlons. The r_natenal was grown in a replicate
complete block design with three replications. The plot size was of five rows- each of 5 p,
length. Seeds were sown to maintain a plant-to-plant distance of 10 em within a row an
rows were spaced at45 cm from each other. Analysis of variance indicated highly significay
differences due to genotypes for all the traits studied. Among the three check varieties G(; -
was found to be the best check variety for surrogates of WUE (SCMR and SLA) and ST: G(;
7 for HI,, HKW, HSMK and SMK: and TG 37A for PY ,KY, BY, and HI,. On comparing the
genotypic means of the advanced lines it was observed that most of the lines were
significantly superior over the best check variety for SCMR and PBS 16039 for SLA. For

Table4. Performance of advan
and yield attributesina

CIQEAE

ced Spanish breeding lines for morpho-physiological
dvanced trial (kharif2009)

panth) (%) (A © ©® () (%

32 21 60
40 25 60
46* 34 70
36 40 65
B35 57
3 40 59
38 40 57
41 271 62
30 25 54
4* 28 63
35 35 67
43, 28 68
30 B3T2
41 40 71
39 32 66
54 13419

24 51 14
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pod and kernel yields only PBS 16039 outperformed the best cheek variety This advanced
breeding line was also superior over the best check for biological yicld and HSMK. Three
more advanced breeding lines (PBS 11084, PBS 14060 and PBS 19017) were found to yicld
significantly superior biological yields over the best check variety. In case of HSMK, PBS
14060 also recorded significantly superior performance over the best check variety. Forrest
of the traits no advanced breeding line was found superior over the best check varicty

(Table 4).
Two-year-evaluation

Eleven Spanish advanced breeding lines were evaluated for two consecutive kharif
seasons in, 2008 and 2009 along with three check varieties GG 2, GG 7 and TG 37 A. For
SCMR and SLA, variations due to genotypes and years were significant, but interactions
between year and genotypes were non-significant. In case of PY and K, variations both due
to genotypes and genotype x year were significant. For the remaining traits, variations due to
all the components (year, genotype and genotype x year) were signi ficant. None of the test

Table5. Performance (pooled over two years) of advanced Spanish breeding lines for
morpho-physiological and yield attributes (kharif 2008 and 2009)

Genotypes SCMR SLA  PY KY HSM HSMK SMK (%) ST HI (%)
em’g") (kgha') (kgha') (@ @ %)

Test entry
PBS 11077 2925187 1054 617 30 34 37 58 16
PBS 11084 31 167 1181 693 31* 41* 34 58 16
PBS 14060 30 155 1272 837 34* 44%* 40 65 15
PBS 14064 26 193 1031 653 28 35 3% 64 19
PBS 14065 27 203 964 501 28 33 45 51 14
PBS 14066 30 188 1175 617 26 32 51 53 16
PBS 14067 28 193 1092 556 27 34 49 51 14
PBS 16026 A  33* 160* 1139 662 29 37 37 S 18
PBS 16026 B 34* 163* 661 325 22 27 33 49 9
PBS 16039 34% 155* 1320 807 34* 42% 41 61 19
PBS 19017 31 172 903 574 33 42%* 49 64 13

Check
GG 2 28 190 654 428 21 27 39 65 15
GG 7 28 194 1139 727 29 35 46 64 20
TG37A 28 182 1237 756 29 36 46 60 19

CV(%) 89 128 20.8 21.0 7.8 519 16.8 47 184
CD(5%) 2.2 188 180.7 107.7 1.8 1.7 59 23 24

13
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(SLA and SCMR) of WUE in a replicated complete randomised block design with three
replications. The plot size was of five rows- cach of 5 m length. Sceds were sown to maintain
a plant-to-plant distance of 10 cm within a row and rows were spaced at 60 ¢m from cach
other. Analysis of variance indicated highly significant differences due to genotypes for all
the traits except SMK. The check variety GG 20 was adjudged the best check for all the traits
studied, except SCMR, for which Somnath was found to be superior to GG 20. Compared
with the best check variety, the advanced breeding line PBS 25049 gave significantly higher
PY and KY. Another advanced breeding line PBS 25095, though gave significantly higher
pod yield than the check variety, its kernel yield was not significantly higher than the best
check as its ST was too low (54.0%). Four advanced breeding lines namely, PBS 21096, PBS
15039, PBS 15040 and PBS 15042 gave significantly superior SCMR over the best check
variety and PBS 15039 also had superior SLA (Table 6). For the remaining traits HSM,
HSMK, SMK and shelling turnover none of the advanced breeding lines could outperform
GG 20, the best check variety which is currently popular among the farmers of Saurashtra
for kharif season.

Advanced yield evaluation trial - Virginia bunch type
Single- year-evaluation

Twenty-two groundnut genotypes comprising twenty advanced breeding lines and
two check varieties (GG 20 and Somnath) were evaluated for their performance in kharif
2009 under rainfed conditions. All the twenty-two genotypes were grown in a replicated
complete block design with three replications. The plot size was five rows each of 5 m
length. Seeds were sown to maintain a plant-to-plant distance of 10 cm within a row with a
row to row spacing of 60 cm. The differences due to genotypes for all the traits studied were
highly significant. The check variety GG 20 was found to be the best for the traits namely, PY
and K, harvest indices for pod and kernels, HSMK and ST. The check variety Somnath was
superior to other check variety for SCMR, SLA, BY, HSM and SMK. The breeding line PBS
22042 and PBS 22053 performed significantly superior over the best check variety for
SCMR and another two advanced breeding lines PBS 21085 and PBS 24091 were found
significantly superior to best check variety GG 20 for both PY and KY. Also, the HI of the
advanced breeding line PBS 21085 for both pod and kernel were significantly higher than
the best check GG 20. The advanced breeding line PBS 24091 recorded significantly higher
HSM and SMK over the best check variety. PBS 22042 was also superior for ST (Table 7).
For biological yield and HSMK, however, none of the advanced breeding lines
outperformed the best check varieties.




DGR

‘\"’f" I Annual Report
: 2009-1()

Table7. Performance of advanced Virginia breeding lines for morpho-physiological

and yield attributes in advanced trial (kharif 2009)
(emig) (kg ha) (kg ha) @ PIARLY) (%) (%) (@) ® (%) (%)

Test entry
PBS 21084 30 156 1145 765 oehRR T 18 33 45 27°°"67
PBS 21085 33 153 1875% 1219* 29  39* 25*% 38 45 29 64
PBS 21086 33 148 1212 789 a0 8 s NS 8 4w 33 46 0565
PBS 21087 32 150 1198 769 NOANEE2AME 167 33 45 33 64
PBS 22042 36* 157 969 709 DA SINT] RVESN20 35 42 713+
PBS 22053 36* 149 1244 891 OSNG0S 43 29 71
PBS 22059 29 202 1253 778 24 1532 39 155 62
PBS 22062 29 183 1133 . 715 2SRRI S G2 38 21 63
PBS2D63 32 171 1091 681 20MA03 e 150,29 37 28 62
PBS 22064 30 184 1134 708 Free0 432 38 174 62
PBS 22065 27 191 1006 617 B 20 A2 28 34 17 6l
PBS 22066 29 190 1309 815 gonsEe AT ) 3] 37 17 62
PBS 22067 29 195 1262 802 Yy [ XS R § | 40 26 64
PBS 22074 32 163 1297 922 goseEoT 19 . 37 48 45 71
PBS 24090 33 171 1287 903 gagEesag T A0 52 45 70
PBS 24091 31 168 1490* 1054* 36 26 18 44* 5] 48* 71
PBS 24092 33 162 1262 891 26 D023 46 Slees-71
PBS24093 35 151 1350 922 28 29 20 40 51 40 68
PBS24100 29 161 646 420 30 16 10 30 38 33 65
PBS29100 30 182 905 587 BOMREEI8 T on 1255 32 41 39 65

Check
GG 20 30 176 1128 792 TR0 L5 18011430 51 3L 70
Somnath JALRTIS3 1 g3 |S50D 2 TS by A0 B IS () 48 38 63
CV (%) 68 90 1229 240 N9\ 2790283 51005067 237 3.0
ED (%) 25 17:6°13159121973006:5. V8105540034 86 23

Two- year evaluation

Eleven advanced breeding lines of Virginia groundnut were evaluated alonwith two
check varieties GG 20 and Somnath in kharif 2008 and 2009. Coefficients of variation were
found to be low to moderately high for different traits studied. None of the test entries

16
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surpassed the best check variety GG 20 for 'Y and K'Y | however, two test entries were found
10 be statistically at par with the GG 20 for these traits. SCMI of PBS 22042 was superior
while the seed size was superior in PBS 24091 (Table 8),

Table8. Performance (pooled over two years) of advanced Virginia breeding lines for
morpllo-physlologlcul and ylcld traits (kharlf 2008 and 2009)

< BMK(%) 31', HL (%)

Test entry

PBS21084 30 176 1231 814 36
PBS21085 31 173 1562 1014 37
PBS21086 31 165 1108 720 34
PBS21087 30 170 1103 703 33
PBS22042  36* 180 1464 1078 29
PBS22053 33 175 1145 820 36
BEBERi050.. 31 1380 368 0% i o
PBS 24091 28 194 1440 1009 44 53 49 70 16
C PBS24092 31 185 1366 966 40 49 '
PBS24093 30 185 1514 1055 43 54 270 19
PBS24100 27 182 904 5007 Al =40 & . Th

Check » ik
GG 20 29: — 194" 4O N032 TTAL T us3 48 70 19
Somnath 33 172 UUI68 695 39 48 37 TGPES

GV )0 e e s 92 74 169 441 3s0
CD(5%) 2.6 11.8 2724 1972083 TN 3.1 6.5 2.7 39

Evaluation of early-maturing advanced breeding cultures of Spanish type for their
suitability for summer cultivation

Sixteen advanced breeding lines were evaluated in a complete randomized block
design in summer 2009 along with four checks (GG 2, TAG 24, TG 26 and Dh 86). The
advanced breeding lines comprised 12 selections derived from a single cross 'Chico x R 33-
1', while the remaining four were from other different cross combinations. Seeds of each
genotype were sown in five rows each of five-meter length and replicated thrice. The
observations were recorded on different biometrical parameters (Table 9). As Chico and R
33-1, the early maturing Spanish and Virginia cultivars, respectively, were the parents of
most of the test entries, the objective of the experiment was also to find out early maturing
line(s) for summer situations thus reduce the total requirement of water of summer
groundnut crop besides facilitating harvest before onset of early monsoon. Analysis of
variance revealed highly significant differences due to genotypes for all the traits stud
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traits studied, The varicty Dh 86 was found to
d pod and kernel yiclds, whereas for th

14 was the best check variety, An advanced breeding line PBS 11056
)9 significantly lower values for SCMR and days to

variety TAG 24, The highest pod (3119 kg ha')
jed in the advanced breeding line SE 25, though
k Dh 86. For rest of the traits, none of the test
t check variety (Table 9). An advanced
Ily high number of pods (up to 185 pod

When genotypie means were compared for the
be the best check for days to 50% flowering, an
remaiming traits, TAG .
recorded significantly higher and the SE(
maturity, respectively, over the best check
and kernel (2033 kg ha ) yields were recort
these values were at par with the best chee
entries performed better than the respective bes
breeding line SE 22 was found to bear exceptiona
plant ;Fig. 5) butsize of the pod and filling was poor.

'SE 22' an advanced breeding line with a large number of pods (up to 185

FigureS5.
pods plant”)
Table 9. Statistical attributes of the promising genotypes identified in summer 2009
Trait Mean Range cv  CDb Best check Promising
(%) (5%) breeding lines

Identity Value Identity  Value

Days to flower 28 25-30 5.8 2 TAG24 26 < =
Days to 50% of 44 37-48 4.6 3 Dh 86 37 = =

plants to flower
SCMR 36 34-44 4.0 2 TAG24 40 PBS 11056 44*

SLA (cm2g') 164 140-181 6.1 15 TAG24 140 -
Days to maturity 104  96-110 1.0 3 TAG24 100 SE09 06*
PY (kgha') 2542  2026-3119 153 593 Dh86 2919 SE25 3119

KY (kgha' ) 1716 1342-2033 16.5 433 Dh86 1915 SE 25 2033
HIp (%) 36 22-47 164 9 TAG24 47 i =
HIk (%) 24 14-34 BRI TAG24 34 % 7
HSM (g) 32 20-40 147 7 TAG24 40 3 2
HSMK (g) 42 28-54 124 8 TAG24 50 B =
ST (%) 68 61-73 52 5) TAG24 72 = %

*significant at p = 0.05
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Advanced breeding lines in AICRP-G Trials

.‘I( ":\'._‘ 7: A water-use efficient line was tested in IVT I and IVT 11 in special feature
trials of AICRP-G formulated to evaluate groundnut material for drought situations, This
genotype was found promising at locations characterized for occurrence of carly-and end-of
-l!ic—s:uson droughts. It was further tested in kharif 2008 and 2009 seasons under ADVRT
trials for these situations. i

PBS 3005 I_:» A mutant of ‘Girnar 3' was evaluated under IVT and IVT Il of Spanish
groundnut n kharif seasons of 2008 and 2009 but this mutant could not qualify for the next
stage of testing i.¢. advanced varietal trials.

; PBS 30086: A mutant of 'Girnar 3' was evaluated under IVT I of Spanish groundnut
in the kkarif 2009 season.

Phenotyping of a mapping population (188 RILs) derived from a cross TAG 24 x
TMV2 NLM for surrogates of water-use efficiency

A mapping population comprising 188 RILs derived from a cross TAG 24 x TMV2
NLM and developed for surrogates (SLA and SCMR) of water-use efficiency, was sown na
non-replicated single row for want of sufficient seed in summer 2009. Obscryations wete
recorded on the second full-opened \eaf from the top of five randomly selected plants on
SCMR and SLA at 55" day after sowing. Besides. SLA was also recorded on three randomly
selected plants on whole plant basis at 55" day after sowing, Plot yield was recorded and
expressed as g plant | Harvest index was calculated for pod yield (HIp). The values of
descriptive statistical parameters were calculated (Table 10).

The dataon SCMIL, SLA and PY was subjected to simple linear regressions analysis.

The negative relationship, observed between SLA and SCMR, when recorded on 2" fully

ve statistics for non-replicated data on various traits in a

Table 10. Descripti %
_s) for surrogates of WUE

mapping population (188 R1I

Trait Mean Std. Min. Max. Percentiles
Dey. 25th 50th 75th
(Median)
SCMRI 37 3 31 44 36 37 39
SCMR2 38 30030, 49 8 38 40
SLAl(em’g) 154 25 123 408 142 152 164

SLA2(cmig’) 138
SLA3 (cm’ gh 143
py (gplant™) 9
Hip (%) 28
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Fig. 6ato Fig. 6¢: Relationships of SLAand SCMR
Fig. 6d to Fig.6e: Relationships of SLA and SCMR
with pod yield (g plant™)

SLA 1 and SCMR 1: Observations on SLA and
SCMR recorded on 55" day on 2 fully opened leat

from the apex.
SLA2: Observations on SLA recorded on 55" day

onall leaves of a plant.
SCMR 2 and SLA 3: Observations on SLA and

SCMR on 2™ fully opened leaf from the apex
recorded at harvest
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Sharing of Segregating/Advanced Breeding Materials with AICRP-G centres

Produce of segregating material of 23 crosses in different generations (F, to E,)
harvested at DGR in kharif 2008 were supplied to the AICRP-G centres for evaluation in

kharif 2009 at respective locations and a total of 219 location-specific seleclions were made
(Table 11).

Tablell. Particulars of crosses developed at DGR and evaluated at AICRP-G centres

e

Tolerance of drought stress
Tolerance of foliar diseases

AP
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PROJECT 02! INTEGRATED PEST MANAGEMENT (IPM) IN GROUNDNIL|
BASED PRODUCTIONSYSTEM

(T.V. PRASAD’, VINOD KUMAR" and P. P. THIRUMALAISAMY ™)

Principal Investigator of the project up 1o June, 2009
“ Principal Investigator of the project from July to September, 2009

" Included as an associate since August, 2009
Sub-project 01: Management of insect-pests in groundnut based production system

Integrated Pest Management (IPM) in groundnut based inter cropping system

n integrated pest management (IPM) in groundnut bascd

An experiment 0
2009. In a replicated trial (plot size 6 x 5

intercropping system was conducted during kharif
m and row to row spacing 45 cm), nine intercrops viz., sunflower (local), castor (GAUCH

4), pigeon pea (BDN 2), soybean (local), green gram (K 851), cluster bean (local), Bt cotton
(MRC 6301), desi cotton (Deviraj) and hybrid cotton (G Cot 10) were evaluated in a row-to-
row ratio of 3:1. For groundnut, clusterbean, green gram and soybean the plant to plant
spacing within a row was 10 cm, for pigeon pea and sunflower 30 cm and for castor and
cotton 60 cm. For groundnut, cultivar GG 20 was used. The results indicated that up to 60
DAS, compared to other intercrops and sole groundnut crop, cluster bean harboured
significantly small population of jassids. In case of thrips, compared to sole groundnut crop,
upto 30 DAS, 'groundnut + red-gram' harboured a largest population while soybean
harboured the smallest population. Even at 45 and 60 DAS, the population of thrips
remained low in 'groundnut + soybean'. The pod yield of groundnut was significantly
influenced by intercropping. The maximum pod yield was obtained in sole groundnut crop.
Among the intercrops, the highest grain yield was recorded in 'groundnut + sunflower' (1080
kg ha’), followed by 'groundnut + cluster bean’ ( 1048 kg ha"). Intercropping of groundnut

he highest CBR of 5.51 (ICBR 1:2.14) while the CBR with red

with hybrid cotton gave t
gram was 5.27 (ICBR 1:2.04) compared to 2.58 CBR with sole groundnut crop (ICBR 1:1).

Evaluation of efficacy of bio-pesticides for controlling sucking insect pests

The efficacy of various biopesticides against sucking pests of groundnut was
compared with the chemical insecticide monocrotophos (0.04%), which supported the
lowest population of jassids and thrips (3.10 and 6.83 per 5 sweeps, respectively). None of
the biopesticides was found superior to chemical control using monocrotophos. Among the
biopesticides, the fungus Metarhizium anisopliae (2 g L") was found to be the best treatment
with a population of jassids and thrips (4.77 and 9.50 per 5 sweeps, respectively). Spray
application of fungus Verticillium lecanii, however, recorded the highest pod yield (1713 kg
ha') as compared to control (1205 kg ha), which was not sprayed withany pesticide.

Evaluation of new insecticides against sucking pests
~ Five new insecticides viz, Imidacloprid, Carbosulfan, Acetamiprid, Profenophos

and Thiomethoxam were tested for their efficacy against sucking pests of groundnut. The
ults indicated that seed treatment with Imidacloprid (0.0035%) followed by two sprays of

eport
2009-1(
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0.005% Imidacloprid (30 and 45 DAS) was very effective in controlling the population of

.pa-s‘\nl\ compared 1o control and other treatments. The treatment also gave the highest pexd
yield (3604 kp ha ')

Screening of groundnut varicties and pe
genotypes for thelr relative resistance to damage
by Caryedon serratus

Spanish bunch: Inalab experiment, 21 groundnut varietics were screened for damage by (
serratus. Epps laid on pods were counted and loss of pod weight was also worked out. The
oviposition (mean number of eggs) was in the range of < 40 in Dh 8 10 91 in ICGS 1. The

tlnlinimum weight loss was (< 30%) observed in DRG 12 while the maximum (- 75%) in SB

Virginia bunch and Virginia runner: Out of twenty varictics screened, the minimum (<
40) oviposition (mean number of cgps)wasrecorded in Chandra, RS 1 and ICGS 5, while the

maximum (133) was in ICGS 76. The loss in pod-weight was in the range 0f 46.1% in ICGS
510(93.5%) in 1ICGS 76.

Twenty-one inter-specific breeding lines developed at DGR along with cultivar GG
2 were screened for extent of damage by C. serratus under laboratory conditions. Minimum
oviposition was recorded in the breeding line CS 298 (> 40 mean number of eggs) as
compared to CS 289 and CS 301 (112 mean no. of eggs). However, the minimum per cent
pod weight loss was in CS 108 as compared to CS 102, 243,253, 254, 273, 287, 290, 296 and
CS301.

Efficacy of seed-treatment with insecticide (Imidacloprid) in controlling sucking pests

Among the six levels of Imidacloprid (70 % WS), the treatment @ 5 g kg ' seed
proved to be the best in controlling the populations of both jassids and thrips (2.02 and 3.19
per 5 sweeps, respectively) as compared to untreated control (6.9 and 10.1, per 5 sweeps,
respectively).

Evaluation of new insecticides on sucking pests through seed-treatment

The results indicated that all the new molecules were effective in controlling the
populations of jassids and thrips. Among these new molecules, treatment with Fipronil @ 1
mL kg ' seed was found to be the best in controlling jassids (1.46 per S sweeps) and treatment
with Thiomethoxam @ 1g kg' seed proved to be the best in controlling the population of
thrips (3.93 per 5 sweeps) compared to control (6.2 and 10.9 per 5 sweeps, respectively).
However, compared to control (1241 kg ha'), the highest pod yield (1655 kg ha') was
recorded in treatment with Imidacloprid (@ 2g kg ' seed).

Evaluation of new insecticides against sucking pests of groundnut

Six new insecticides viz, Imidacloprid, Carbosulfan, Acetamiprid, Profenophos,
Thiomethoxam and Monocrotophos were tested for their efficacy of controlling the sucking
pests of groundnut, The population of jassids and thrips were monitored before and afte
spray of insecticides, Two modes of spray were used for each insecticide: single spra
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(i and another at 45 DAG, Unsprayed plots were 14
s ':I\Air:ccn treatments, Among the treatments evaluated 1,
and 45 DAG) harboured the lowest populations of
A6 per five sweeps) while the populations of these
ceps, respectively. The highest pod yield of
The yield of the control plot was

DAG and two sprays, first o
as control plot. Thus there were
sprays of 0.08% Imidaclopnd (at ,‘_0
jassids (0.62 per five sweeps) and thrips (4.
insects in control were 8,02 and 18.65 per 5 sw
3604 kg ha ' was also recorded in this treatment.

pods
2397 ke |

Monitoring of insect pests

Monitoring was done in the groundnut crops SOWn at monthly intervals. For

monitoring Helicoverpa armigera, Spodoptera litura and A/)rz')a)erm,m "m]dll—('////
pheromone traps were used; for aphids (Aphis craccivord and Hyste rmT«.:;ru setariae)
cylindrical sticky trap was used: and for jassids anfi thrips sweep-net »\:s use O{\r11(,;1 g ”j e
sucking pests, the populations of jassids and leaf miner were the largest during October (147

S sweeps'. 456 trap’, respectively) and of thrips during November (39 5 sweeps ).
S sweeps o 7 Y) ecordedduringOctoberand November

Maximum population (65 trap ') of Spodoptera wasr 4
The population of Helicoverpa remained small (below 4 trap’) throughout the year
(Figure 1).
T max. T min. = RH (M) = RH (E)
—— RF ~@—Jassid/5 sweeps e thrips/ 5 sweeps e $_litura/ trap
2160 J" 8000
2140 7000
1120 - - 6000
=
= Eloo . 5000
.‘ )
s &0 a000 E
ZT w0 3000
E % 40 2000
£2 20 - 1000
5o I 0
= jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
i Monthe

= maximum temperature ( C); T,,, = minimum temperature (C); RH (M) = relative humidity
sorning (%); RH (E) = relative humidity in evening (%); RF = rainfall (mm)

i 1. Parameters of weather vis-a-vis population of insect pests during 2009

20091,
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Sub-project 02: Integrated management of major discases (ELS, LLS, rust, collar
rot, stem rot and PBND) of groundnut

Screening of genotypes for resistance of stem rot under field conditions during summer

Actotal of 31 genotypes were evaluated for incidence of stem rot (Sclerotium rolfsii)
vis-a-vis pod yield. The incidence of stem rot was recorded before and after harvest.
Observation on pod yield (g 3m" row) was also recorded. The results indicated that the
incidence of stem rot varied from 0.0 to 66.7%. The highest incidence of stem rot was in CS
301 whereas genotypes CS 296, CS 266, CS 263, CS 292, CS 109, OG 52-1, CS 280, CS
287,ALR 2 and CS 273 were free from stem rot. The highest pod yield (327 g 3m™ row) was
recorded in GG 2 followed by CS 266 (247 g 3m" row) and CS 253 (199 g 3m" row) with
stemrot incidence of 15, zero and 39.6%, respectively.

Screening of genotypes for resistance to soil borne fungal diseases under artificially
inoculated conditions during summer

For tolerance of stem rot (Sclerotium rolfsii), 17 genotypes were evaluated under
artificially inoculated conditions in concrete blocks. Out of these, four genotypes, viz. ICGV
86590, CS 19, CS 160 and CS 168 showed less than 20% stem rot incidence compared to
43.4% in GG 2 and 50.0% in CS 168. The pod yield was highest in CS 168 (50 g 2m" row)

followed by GG 2 (43 g2m' row).

Also, 20 genotypes were evaluated for resistance to collar rot pathogen (4spergillus
niger). The genotype CS 164, CS 331, CS 334, CS 81,CS 104,CS 110,CS 272 and CS 316
showed no visible symptoms of collar rot. Eight genotypes viz. CS 132, CS 68, CS 160, CS
245,CS 352, CS 78, CS 58 and GG 2 showed less than 20% incidence. The highest incidence
was recorded in CS 113 (39.6%) followed by CS 76 (31.0%) and CS 85 (30.0%).

Biological control of soil borne and foliar fungal diseases during kharif

A field experiment was conducted during kharif 2009 to study the effect of
application of Trichoderma isolate T-170 enriched in castor cake and Verticillium lecanii in
various combination to soil or as foliar spary on soil borne and foliar fungal diseases of
groundnut. The cultivar GG 20 was used in the experiment and observations on foliar fungal
diseases viz. ELS, LLS, rust and soil borne diseases viz. collar rot, stem rot and pod rot were

recorded. The various treatments were as under:

T, : Soil application of Trichoderma isolate T-170 enriched in castor cake (@
5 kg ha'(Trichoderma multiplied in sorghum grain medium was mixed with

100 kg castor cake ha” and then incubated for 10 days before application)

T, : Soil application of castor cake @ 500kgha™ (1.125kg plot) y
T, : Foliar spray of V. lecanii culture filtrate at 50% dilution- two sprays at 15-day

" interval (1”'spray at appearance of disease; 2™ spray 15 days after the 1" spray)
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Observations on foliar fungal discases were recorded by adopting a 1.9 ...
scale, while in case of soil bome discases incidence was expressed as per cen
apphcation of culture filtrate of Trichoderma isolate T-170 was effective in conr
aflaroot and collar rot diseases. The discase incidences of aflaroot and collar rot re

0.7 and 2 6%, respectively from 2.4% and 5.0% respectively as observed in the contr|
stem rot incidence was low (1.8%) in treatment receiving foliar spray of Trichoderm.,
1-170 spore suspension @ 1.5 x 10°CFU ml” (3 sprays at 15-day intervals starting 4
appearance of disease) compared to high (5.1%) incidence in control There
significant reduction in the severity of late leaf spot (LLS) due to foliar spray of .
filtrate of Verticillium lecanii at 50% dilution at the first appearance of the .
followed by two sprays at 1 5-day intervals, Soil application of castor cake @ S00 4 . |
two foliar sprays of culture filtrate of V. lecanii at 50% dilution at 15-day interval. 1.
the incidence of rust disease to 3.2% from 5.3% observed in the control.

Integrated disease management during kharif

A field tnial in RBD with four replications and six treatments was conducted
kharif 2009. Observations on major foliar fungal diseases viz. ELS. LLS. rust and <o
discases viz. collar rot, stem rot and pod rot were recorded. The cultivar GG 20 was ue.
the experiment. The various components of IDM were as under:

T, Seed treatment with Trichoderma (10 g kg') + two foliar sprays of Hexacona

(ImiL")

1. Seed treatment with Mancozeb (3 g kg') + two foliar sprays of Hexaconazo
(ImlL")

T Seed treatment with Tebuconazole (1.5 g kg') + two foliar sprays of Tebuconazol
(ImIL")

1, Soil application of Trichoderma (4.0 kg ha') + castor cake (250 kg ha ') + two tol
sprays of Hexaconazole (1ml L")

1. Seed treatment with Trichoderma (10 gkg ')+ T4

T Control
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In case of two tohar sprays, the first was done at the appearance of foliar disease and
the second fifteen days after the first

Seed treatment with Tebuconazole (1.5 g kg') + two foliar sprays of Tebuconazole
(1ml 1.7) brought about significant reduction in the incidences of collar rot e nd stem rot. The
ncidences of foliar discases namely ELS, LLS and rust discases was low in the treatment
receiving soil application of ﬁ:rhnderma (4.0 kg ha') + castor cake (250 kg ha') + lWO
sprays of Hexaconazole (1ml 1. ") as compared to control.

Evaluation of new fungicides against soil borne diseases

A field experiment was conducted during kharif 2009 in RBD to sce the effect of
systemic fungicides as seed treatment. The fungicide treatments with Hexaconazole (2ml
kg ). Hexaconazole (Iml kg ') + Captan (3g kg "), Carbendazim + Mancozeb (SAF) (3g kg ),
Tebuconazole (1.5g kg'), Propiconazole (2ml kg'), Difenconazole (2ml kg '), Vitavax (2g
kg ), Carbendazim (2g kg '), Mancozeb (3g kg') and Captan (3g kg ') were compared with

untreated control. i
Out of various types of treatments, the plants from the seeds treated with

Tebuconazole (1.5g kg') suffered the lowest (2.94%) of stem rot (cf 6.1% in control)
whereas the plants from the seeds treated with Carbendazim + Mancozeb (SAF) (3g kg')
showed the lowest (0.9%) incidence of aflaroot (¢f 3.1% in control).

Screening of genotypes for resistance to stem rot under concrete block sick soil
condition

Out of 16 genotypes screened for resistance to stem rot disease, the incidence of
disease was below 20% i1 three genotypes viz. CS 315, CS 256 and CS 25 whereas the
highest incidence of 75% was observed in CS 158.

Screening of genotypes under artificially inoculated conditions for resistance to collar
rot

Out of 20 genotypes/cultivars screened for resistance to collar rot in sick soil (in
concrete blocks), 16 genotypes were identified as resistant as they showed below 20%
disease incidence. The prominent genotypes among these were CS 334, CS 164 and CS 245

which showed disease incidences of 3.3, 7.1 and 9.8%, respectively.

Promising genotypes for resistance to stem rot under field condition (4" year
screening)
Seventeen genotypes were screened for resistance to stem rot disease under field

showed the least incidence of disease (16.3%), followed by CS 285 (22.2%), Code 1-1
(22.9%) and CS 294 (23.6%).

conditions, The disease incidence was in the range of 16.3 to 50.0%. The genotype CS 303

v

v
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PROJECT 03: PHYSIOLOGICALSTUDIES ON ENVIRONMENTALSTRESSES
INGROUNDNUT

(P.C.NAUTIYAL, RADHAKRISHNAN T.AND S.K. BISHI)

Evaluation of groundnut cultivars for photosynthetic efficiency

Trials were conducted during three contrasting cropping seasons (kharif, summer
and rabi) with 30 Spanish groundnut cultivars. It was observed that there exists a wide
genetic variability in single-leaf carbon exchange rate (CER) and its association with
various morphological and physiological parameters including pod yield and yield

b components. The CER was found to be inversely associated with specific leaf area (SLA).
Direct association between CER and the number and size of reproductive sink and the
inverse association between CER and the difference between the temperatures of leaf and
air, especially during pegging stage, indicated that in groundnut, the source was not limiting
the productivity. Hence, it was inferred that in groundnut as the sink-size increases the CER
also increases. Out of 30 cultivars, one cultivar showed stability for pod yield while another
one showed for total biomass. Cultivars with desirable agronomical traits were identified for
their use as donor parent in crop improvement programme. High broad-sense heritability (4
>().75) was observed in certain traits viz., CER, g, plant height, specific leaf area, pod yield,
total biomass, HI and 100-kernel mass. The positive associations between number of pods
and pod yield (r=0.76**), harvest index (HI) and pod yield (r = 0.79**), and pod yield and
shelling turnover (r = 0.51**), indicated that these traits were the potential determinants of
productivity. Thus, for enhancing groundnut productivity in semi-arid tropics, traits like
/ early leaf area cover, high CER, large sink-size, high HI, high shelling turnover and
increased stability of total biomass and pod yield need to be incorporated in cultivars.

In addition, chlorophyll fluorescence was recorded in 28 Spanish and 20 Virginia
cultivars under normal irrigation (100% cpe) and water-deficit stress (withholding irrigation
between 60 and 80 DAS) conditions. The observations were recorded between 75 and 77
DAS. On the day of observation, the soil-moisture content was 19% under normal irrigation
and 10% under water-deficit stress. Leaf RWC was recorded immediately after fluorescence
measurements. Wide genetic variation was observed in the parameters of chlorophyll
fluorescence, both under normal and water deficit stress. Cultivars showing highest
reduction or increase were identified (Table 1). In general, leaf temperature increased
significantly under water-deficit stress and the highest increase (difference between leafand
air temperature, T) by 3.5°C was observed in cvs. GG 5, ICGV 86590, JAL 42, C hico,
TMV 2, DRG 12 and TPG 41 while the least increase was observed in the cvs. Girnar 1, VG
9521, TAG 24, and ICGS 37. This indicated that the cultivars showing the least increase are
better equipped with the leaf cooling mechanism (perhaps by maintaining higher rates of
transpiration).

Under the water-deficit conditions; the decrease in maximum quantum yield of
PS 11 (Fv/Fm) was less in Chico, JL 286, and GG 6, while it was more in DRG 12, ICGS
37 and TG 26. The stability of the thylakoid membrane (F/F,) was high in DRG 1, 1CGS
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quantum yrcld of PS 11

Was more i SCG 99 11 24, and GG 2

B b et ‘
l 3 5
=N

]

44 AK 159, and Gamar 1 and low MGG O IALAL TAG 24, and 106 VIA  The reduction i

PSS wasless m 1ICGS A4, VG521 . DR ), and 1CGS 11, while o
I'he reduction in total omass was more i (4 4,

("iﬂ\lﬂ.S(iWQndll.dl and less in 1CGS 11, 1CGY 6031, S X and TMVY 2. On the other
hand, reduction i pod yield was less in SG9. TGITA ICGS 1 and VG952 ) and maore in

Table 1. Cultivars with high or low reduction/increase in the parameters of
chlorophyll fluorescence, T, RWC and biomass under water-deficit stress

Parameter

Thylakoid membranc
stability

Quantum yield of PS 11
Electron transport rate
Photoche mical
quenching

Non-photochemical
quenching

Transpiration

T

RWC (%)

SLA

Biomass

Pod yield

Least change
(reduction/increase )

DRG 1, ICGS 44, AK 159,
Girnar |

ICGS 44, VG 9521, DRG 1,
ICGS 11

VG 9521, 1ICGS 44, TG 26,
DRG 1

VG 9521, ICGS 86031, ICGS
44, DRG 1

Chico, TPG 41, JL. 286, AK
159

SB X1, VG 9521, TPG 41,
SG 99, TG 26

Girnar 1, TAG 24, ICGS 37,
VG 9521

GG 2,JAL 42, JL 24,

ICGV 86590

GG 5, 1CGS 11, TAG 24,

ICGS 44
ICGS 11, ICGV 86031,
SB XI, DRG 12, TMV 2

SG 99, TG 37A, 1CGS 11,
VG 9521

29

Maximum change
(reduction/increase )

GG 6, JAL 42, TAG 24, TG
37TA

SG 99, JI. 24, Chico, GG
2,

JAL 42,SG 99, JL 24, SG
99, JL 24

GG 2, Chico, JL. 24, GG 5,
TAG 24

ICGS 11, ICGS 44, DRG
12, TG 26

ICGS 11, GG 3, JL 24, GG
4, 1CGS 37

GG 5,JL 24, DRG 12, TMV
2,

TG 37A, TMV 2,

DRG 1, JL 286,

TAG 24, Chico

ICGV 86590, TG 26,

Chico,JL 286

GG 4, 1ICGV 86590, » :
SG 99, Girnar 1, : ,i
JL. 24, JAL 42 ‘
Chico, GG 4,

1CGV 86031,

GG S, JL 286 <
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Chico, GG 4, 1CGV 86031, GG 5 and J1. 286.

The association observed between CER and antenna cfficiency of PS 11 (5 ().65%+ )
could be utilized as a tool to measure photosynthetic efficiency in large number o
segregating population/germplasm accessions under field conditions rapidly.

Physio-chemical characterization of Spanish and Virginia type groundnut cultivar
for drought tolerance

In kharif season, 20 Virginia and 28 Spanish type groundnut cultivars were anal yzed
during the stage of pod development for drought tolerance under water-deficit (natura
drought) and irrigated (100% cpe) conditions. Different plant parts i.e. leaf, stem, and roo
were sampled and analysed for free amino acids, proline, total phenols, reducing sugars and
methanol soluble and insoluble proteins. Observations on physiological parameters such as
specific leaf area (a surrogate trait for water-use efficiency), relative water content, harvest
index and total biomass were recorded. Biochemical parameters were analyzed to study the
effect of drought like conditions (during pod development) on the quality of seed or kernel
Observations on crop yield and yield related attributes were recorded at the final harvest
Results showed wide genetic variability among both Virginia and Spanish types in all the
physiological and chemical parameters studied. For example, cultivars varied in their water-
use efficiency and retention of leaf relative water content under both normal irrigation and
water-deficit conditions. Under water-deficit conditions, concentration of L-proline, free
amino acids and phenols increased in all the parts of plant in all the cultivars. Reducing
sugars, however, increased only in leaf and decreased in stem and root. The methanol soluble
proteins also increased in different parts of plants except in seeds where it decreased. Various
correlations between physiological and chemical parameters and also between different
chemical and yield attributes were established. It was felt that proline in stem plays some
role in imparting drought tolerance in groundnut. Hence, along with the changes in
reducing sugars and phenols in leaf, the changes in stem proline content may be studied
further. Thus in Spanish type, on the basis of changes in proline in stem and reducing sugars
and phenols in leaf, cultivars TG 37A, JL 286 and ICGS 37 could be termed drought tolerant
while, JI.24, TAG 24 and SG 99 drought susceptible. Likewise, in Virginia type, GG 16 and
Somnath were identified as drought tolerant and ICGV 86325 and GG 20, as drought

susceptible.

Root architecture under normal and water-deficit stress

Root architecture has been shown to play an important role in crop performance,
particularly under water scarcity environments. Groundnut crop is mostly grown under rain-
dependent conditions (about 80% area) and so far little is known on the genetic control of
root traits. This study summarizes the results of the experiment on selected Spanish and
Virginia cultivars varying in specific leaf area (SLA) vis-a-vis WUE. The experiment was

conducted in both summer and rainy-seasons, under normal and water-deficit stress

. ;(}I_:ond\itions. Significant genetic variations were observed in all the root traits, i.e. primary

2R
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root lcm:th (em), secondary root length (em), root dry weight (expressed as g plant”’ and also
as g m 'soil), root volume (ml plant '), root weight density (g m 'soil), primary and secondary
root length density (cm m 'soil), root weight density (g m soil), specific roof length (cm g
m " soil), and root shoot ratio. Under water-deficit stress, the cultivar Girnar 1 showed the
least reduction in root length, root length density, total root dry weight during different
stages of root growth while the cultivars J1. 24 and ICGV 86031 showed the Jeast reduction
in root weight (g plant') at 80 DAS. Under water- deficit stress conditions, the root growth
was hampered, in terms of both root: shoot ratio, and number of roots in different soil layers.
Root volume also changed significantly. In rainy season, the root traits showed genetic
diversity. Thus the cultivars may be selected either for rain-dependent or irrigated conditions
on the basis of relative advantages of the root profiles (Fig. 1). Thus, the genetic variability in
root traits could be utilized in selecting and improving drought tolerance for different agro-

climatic conditions.
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Figure 1. Root weight density in six groundnut cultivars in different soil depths under
control (100% cpe) and water-deficit stress (50% cpe)

Cross tolerance

The SDS-PAGE was performed to isolate heat shock proteins in groundnut leaf
and root parts. Heat shock treatments were given to 30 day old plants by the following two
different methods:

i) The plants were exposed to 40°C for one hour,
i1) The plants were sequentially exposed for one hour each at the temperatures

0f35°C,37°C,and 40°C and finally to 45°C. -

31




After giving the heat shock treatment, differences in the band patierns of sire..
and control plants for both low (14 to 40 KDa and high (40 to 98 KDa) molecular weigh

proteins in SDS-PAGE were discernible (Fig. 2).

Figure2. Comparison of SDS-PAGE protein profiles of leaf and root samples drawn
from heat acclimated and normal (control) plants
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PROJECTO04: MICROORGANISMS IN RELATION TO SOIL HEALTH AND
PLANT NUTRITION IN GROUNDNU'T

(K.K. PALAND R. DY)

Consortium of beneficial microorganisms

Evaluation of delivery systems of a consortium of microorganisms for enhancing the
growth and yield of groundnut

Different delivery systems of a consortium of beneficial bacteria were evaluated in a
field trigl with groundnut cultivar GG 2 during summer season. The beneficial bacterial
consortium consisted of PGPR (Pseudomonas fluorescens BHUI and Pseudomonas
maculicola S1(6)), PSM (Pseudomonas sp. BM8 and Bacillus polymyxa H5) and
groundnut rhizobia (NRCG 4 and NC 92). The material for carrier /delivery systems for
consortium were FYM, talcum powder, kaoline, sterile farm soil, charcoal, groundnut seed,
and irrigation water.

Application of the consortium as a formulation in talcum powder proved to be the
best and resulted in 21% enhancement in pod yield over un-inoculated control (Table 1).
This also resulted in increase in length of shoot and root, yield of haulm, shelling turnover
and hundred kernel mass. Use of kaoline and soil as carriers were also found to be beneficial
but the pod yield was at par with that of control.

Table 1. Effect of different delivery systems for application of beneficial bacterial
consortium on growth and yield of groundnut

A
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In the trial conducted in kharif 2009 with cultivar Girnar 2, FYM was ﬂdjuldgcd to he
wncement in pod yield by 18% over the uninoculatcd
['in 15% enhancement of pod yield while

the best carrier and resulted in enl
rough seed coating was 12%,

control. Use of farm soil as carrier resulte
enhancement of pod yield by application of consortium th

AM fungi
Evaluation of various AM fungi for promoting the growth and yield of groundnut

A trial was conducted in pots with groundnut cultivar GG 2 during the summer and
kharif seasons of 2009 to study the effects of inoculation of AM fungi on the gmw‘lh and
vield. Four AM fungal cultures viz., Glomus etunicatum, G{rm:u.«'_./a.s'c'lculalmn, (//{;'[)“,:‘
) lation with different AM fung;

mosseae, and Gigaspora scutellospora were used. Inocu
(1500-2000 chlamydospores 100" g soil) significantly improved the growth of groundnut

cultivar GG 2 in terms of biomass of shoot and root, number and mass oi'noglulc.s;jmdv pod-
yield. An increase in root volume was also observed which was in therange of 13.5% with (.
mosseae to 47% with G. etunicatum. Inoculation with AM fungi enhanced the pod yicld

from 11% with G. scutellospora to 21% with G. etunicatum (Table 2).

During kharif 2009, inoculation with Glomus etunicatum, Glomus mosseae and
Gigaspora scutellospora significantly improved root volume, pod yield and VAM root

' colonization.
Table2. Effect of inoculation of AM fungi on the growth and yield of groundnut,

cultivar GG 2 in pots (summer 2009)
RE - ARV NN NDW

Treatment PY SE : S
@p’) (m) (m) (ecph @pH (mgp))
Control 3.14 259 51.2 17.33 57.9 31.0
ol eV TS, IR P SR b R Tl
G. fasciculatum 3.50 26.9 1.7 23.00 70.0 51.2
G. mosseae 3.57 26.7 55.9 19.67 - 79.1 44.6

G. scutellospora 347 284 54.1 21.33 74.9 48.6
CD (5%) 0.22 135 NS 205 - 5296 5.2

Role of rhizodeposition
Influence of groundnut genotypes on soil microbial population

The effect of groundnut genotypes on microbial population in rhizosphere of
groundnut was studied by using two parental lines viz. GG 2 and ICGV 86031 and their six
progenies. Population dynamics of different groups of microorganisms, recorded at seven
DAE and subsequently at seven-day intervals in the rhizosphere of parental lines and their
progenies, indicated that the population of cyanogenic fluorescent pseudomonads was high




al Report
2009-10

———

in the thizospheres of progenies giving low yields compared to the population in the
rhizosphere of the high-yielding parental lines. The population of cyanogenic fluorescent
pseudomonads increased appreciably with the increase in crop-duration.

Table3. Population densities of pseudomonads in the rhizosphere of groundnut

genotypes (summer 2009)
lhi Genotype Pscudomonad popula

R 14 DAE 21 DAE 28 DAE 35DAE
S R R

B A R T T ST S s C 1 T (1
gl e T T SR LI b SR T Y R 7 O B e 1)
JUG 48 S T S I B 10 5 A0
JUG43 17 06 i e
[iDe2j53 kg ailian
o k019
: 255 O 8
Eh Ry bl S

A similar trend was observed for the population of bacteria and pod yield in kharif
2009. The population of cyanogenic fluorescent pseudomonads was high in the rhizosphere
of genotyopes giving low« r yields compared to yields of the parental lines.

Groundnut-rhizobia
Evaluation of new strains of groundnut rhizobia

A field trial was taken up during kharif 2009 to evaluate the newly isolated nod nif’
competitive strains of groundnut rhizobia. Eight strains viz., RH 16, RH 17, RH 29, SRR 7,
RH 11, PAS 17-2, SRR 10 and RH 20 having additional traits like production of siderophore
and JAA like substances, were tested along with standard culture NC 92. Compared to
control (un-inoculated), the inoculation with the newly isolated strains of groundnut
rhizobia and NC 92 enhanced the pod yield of cultivar Girnar 2. Among the newly isolated
strains, RH 11 was adjudged the best. It gave ¢n advantage of 9% in pod yield over the
culture NC 92 (Table 4). Inoculation with rhizobiz. also improved the BNF parameters.
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Table4. Effect on inoculation of newly isolated rhizobia on the growth, yield and BNF
parameters in groundnut, cultivar Girnar 2 (kharif 2009)

Treatment PY HY Shelling HSM (g)
(kg ha) (kg ha™) turnover (%)
Cont rol 1244 4100 63.8 40.2
NC92 1486 4550 65.6 411
RH16 1375 4483 65.5 419
RH17 1365 4533 66.6 4238
RH29 1556 4200 66.0 40.8
SRR7 1497 4433 654 40.9
RHI11 1617 4770 67.0 433
PASI7 -2 1590 G T S R P
SRR10 1350 4400 64.7 40.7
RH20 1505 AT60 668 427
CD (5%) 157 NS 124 NS

Liquid biofertilizer formulation

Studies on the shelf-life of liquid formulations

Different liquid formulations of Pseudomonas fluorescens biovar G BHU1 were
prepared using additives in the Kings' medium B. These formulations were named as KB,
K1, K2, K3, K4, K5 and K6. Two sets were stored - one at room temperature and the other at
4°C (in a refrigerator). Population of Pseudomonas fluorescens biovar G BHUl was
monitored at 30-day intervals. At 4°C, in two formulations, K3 and K4, a population (10°
CFU ml") was maintained up to 90 days of storage against the initial population (10" CFU

ml”).
Development of suppressive soils

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

The fluorescent pseudomonads are known to produce 2,4-diacetylphloroglucinol (2,4-

DAPG) which is an antifungal compound and inhibits the soil-borne fungal pathogens. To

develop suppressive soils which would naturally suppress the fungal pathogens, an attempt

was made to isolate DAPG-producing fluorescent pseudomonads. From the rhizosphere of
groundnut, seventy fluorescent pseudomonads were isolated and tested in vitro for

inhibitory properties of soil-borne fungal pathogens like A. niger, A. flavus and S. rolfsii.

Out of these, only seven isolates viz., DAPG 1, DAPG 2, DAPG 3, DAPG 4, DAPG 5,

DAPG 6, and DAPG 7 showed antifungal activity against 4. niger and S. rolfsii (Table 5;

b3 Fig. 1). The presence of genes responsible for production of DAPG in these isolates was also
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confirmed by PCR amplification of ph/D genes by phl2aF and phl2aR primers and an
amplicon size of 746 bp was obtained.

Table 5. Antifungal activity of some DAPG-producing fluorescent pseudomonads

Isolate Inhibition zone (in mm) after 72 h of incubation at .8 + 2°C

(data mean of three replications)

A. niger A. flavus S. rolfsii
DAPG 1 26.0 12.0 17.0
DAPG 2 26.7 12.3 16.7
DAPG 3 253 12.0 14.3
DAPG 4 29.0 13.0 15.0
DAPG 5 30.7 13.7 15:7
DAPG 6 27.0 12.0 19.0
DAPG 7 20.3 00.0 14.7

Figure 1. Antifungal activities of DAPG -producing fluorescent pseudomonads as
indicated by the zone of inhibition

37
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Table 6, Vffect of inoculation of DAPG producing Nuorescent pseudomaonads
suppression of stem rot of groundnut caused by 5. rolfsii

No of plants survived Mortality (%)

spplied 1oy

nn

Treatment No of plants

Control 10 26 13.3
Pathogen (P) 30 3 9.0
P+ DAPG | 10 4 #6.7
P+ DAPG 2 30 6 80.0
P+ DAPG 3 30 7 76.7
P+ DAPG 4 30 8 733
P+ DAPG S 30 10 66.7
P+ DAPG 6 30 8 73.3
P+ DAPG 7 30 5 83.3

Figure 2. Development of stem rot caused by S. rolfsii
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PROJECTOS: MANAGEMENT OF MINERAL NUTRITION AND
ASSOCIATED STRESSES INGROUNDNU'T

(A.L.SINGH', J.B. MISRA', R.S, JAT', N.I. SINGH', M. DATTA’,

Y. RAMAKRISHNA', KA. PATHAK', . BISWAS', k. BHAGAWATT',
M.SINGH AND P.H. BHATT)

1 e Ny
Directorate of Groundnut Research, Junagadh
"ICAR Researc ' ' ) i
; escarch Complex for NEH Region

Sub-Project 1: Mineral nutrient requirements and related disorders in groundnut
(A.L.SinghandR.S. Jat)

Nutrition of various seed-sizes of groundnuts

The nutrition of 43 groundnut genotypes varying in their sizes of pod and seed was
studied for both macro (P and K) and micro (Zn and B) nutrients in a field experiment. The
genotypes were fertilized with various combinations of P,,+ K., P, +K,,,+ 2 kg ha' Zn + 1
kg ha' B and without any of these. Depending upon the size of seed, a large variation in the
response was observed. The genotypes with large seed required more P, Ca and K and had
higher contents of P and Ca in their seeds and shell compared to the genotypes with small
seeds. The effect of application of B and Zn improved the pod filling in all genotypes but it
had a more pronounced effect on the large-seeded genotypes, as could be seen from the high
contents of these nutrients in the seed and shell of large-seeded genotypes. Thus, supply of P,
K, Zn and B increased the pod yield by mainly increasing the size of pods (both length and
diameter) and improving the pod filling. Hence for maintaining proper pod and seed size for
production of export quality produce of large-seceded genotypes, application of the above
mentioned nutrients is essential.

Studies on the various levels and modes of application of Mo

The mode of application and doses of Mo were tested in micro-plot using four
groundnut cultivars (GG 2, GG 7, ICGS 76 and GG 20). There was a significant and
commensurate improvement in yield of all the four cultivars by application of Mo (sodium
molybdate) up to 0.5 kg ha'. The response was, however, more pronounced in GG 7, ICGS
76 and GG 20 - the large-seeded cultivars. Hence for groundnut, it is recommended to apply
sodium molybdate upto 0.5kgha.

Seed-treatment with micronutrients

Various micronutrients (copper sulphate, manganese sulphate, iron sulphate, zinc
sulphate, each at 5 kg ha' and sodium molybdate at 1 kg ha") were evaluated for seed
treatment in micro plot studies by using four popular cultivars GG 2, GG 7,1CGS 76 and GG
20. All the cultivars responded to the application of these micronutrients as seed treatment
and as indicated by significant improvement in their yields. In general, there was maximum



response to application of zine followed by iron. All the cultivars showed a good response of
Mo, Mn and Cu. In the cultivars ICGS 76 and GG 20 maximum improvement in yicld was
due to application of Zn while in cultivar GG 2 it was due to Feand in GG 7 due to Mo.

Screening of core germplasm collection for fertilizer response and high nutrient
density

To study the fertilizer response and kernel micronutrient content, 179 core
germplasm lines were grown under unfertilized and fertilized conditions. The study revealed
that:

e The genotypes, NRCG 11711, NRCG 11942, NRCG 11693, NRCG 1913, NRCG
6064, NRCG 12272, NRCG 10911, NRCG 10496, NRCG 3198, NRCG 11866 with
more than 200 g pods m” were high-yielding and responsive to application of
fertilizers.

e The genotypes, NRCG 11996, NRCG 168, NRCG 7306, NRCG 12329, NRCG
12881, RCG 12748, NRCG 12879, NRCG 11701, NRCG 11868 with less than 60 g
pods m”, were low yielding and not responsive enough to fertilizer application
Some of the genotypes identified for high kernel nutrient density are:

High Fe (above 100 ppm): NRCG 12291, 12148, 11088, 12880, and 11236
High Mn (above 40 ppm): NRCG 11126, 12291, 3533, 10820, and 12321
High Zn (above 50 ppm): NRCG 11868, 3648, 12321, 1086, and 11925
High Cu (above 14 ppm): NRCG 12746,9966, 10820, 11088, and 11276

High Ca content (above 1000 ppm): NRCG 11651, NRCG 5360, NRCG 12319,
NRCG 12713, NRCG 12393, NRCG 7443, NRCG 12339, NRCG 6811, and NRCG
8956

Studies on response of groundnut cultivars to application of Zn and B

Under unfertilized condition or fertilized with Zn and B, 110 groundnut cultivars
were grown to study the effect of application of Zn and B on the enrichment of these nutrients
in kernels. The study revealed that:

e The cultivars CSMG 84-1, GG 20, GG 11, Chitra, ICGS 37,JSP 19, M 197, GG 16.
TG 37A, and Girnar 2 with more than 200 g pods m’ were high yielding and Zn-
responsive.




e Thecultivars CSMG 8441, GG 20, GG 1L, GG 16, GG T, M 335, 1CGS 76, GG 2,

GG 8, TG 3TA, CSMG 9510, ISP 19 and Girnar 2 with more than 200 g pods m
were high yielding and B-responsive.

a

Screening of groundnut cultivars for high Zn content in seed

The seeds of 103 groundnut cultivars were mmly/cd for Zn and Fe contents. The Zn
concentration in sced was in the range of 18-117 mg kg’ with a mean value of 55 mg kg
Similarly, the Fe concentration in seed was in the range of 30-198 mg kg ' with a mean value

of 85 mg kg . Out of 103 cultivars, 15 cultivars each were identified to contain high Zn
contentand high Fe content.

Yield targeting in groundnut

In a calcareous clayey soil with 50 kg ha" available N, 17 kg ha available P, and 230
kg ha" available K, besides 2.8, 45, 0.54 3.8 and 0.68 ppm available Fe, Mn , Zn, Cu and B,
respectively, a field experiment for a targeted yield of 6 t ha' pod yield was conducted during
kharif and also in summer. Based on soil analysis and nutrient requirement, 40 kg N ha" as urea,
50kg Pha'as DAP, 100 kg ha' K as MOP, 1000 kg ha' Gypsum, 10tha’' FYM, 30kgha'Sas
elemental S, 2kgha' Zn as zinc sulphate and | kg ha' B as Agricol were applied. The pod
yield of 5 tha' was easily achieved with three cultivars GG 20, GG 7, TG 37A and one genotype
FEESG 10 in summer season and up to 4.5 tha'' in rainy season.

In summer, the pod yields of cultivars FeESG 8, GG 7, and FeESG 10 were 4458,
4969 and 4520 kg ha”, respectively in fertilized plots against 1969, 1847 and 2642 kg ha”,
respectively in control. In khariﬁ the pod yield of cultivars GG 20, GG 7 and TG 37A were
3728,4563 and 3198 kg ha™, respectively in fertilized plots against 2506, 3268 and 1772 kg
ha”, respectively, in control. However, in the previous kharzf the pod yield of cultivars GG
20, GG 7 and TG 37A were 3033, 3048 and 2673 kg ha", respectively, in fertilized plots
against 1722,2096 and 1547 kg ha”, respectively, in control plot

Screening, maintenance and multiplication of nutrient-efficient and inefficient lines

A total of 194 core germplasm lines were multiplied during summer season and
distributed to various places in NEH region. About 120 groundnut genotypes having
tolerance to various abiotic stresses and efficient or in-efficient in nutrient utilization, were

maintained in the field.

:"‘j ‘
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Sub-project 22 Management of soil acidify and related pnmmlndgrnndmn
(AL Singh, NP Singh, M. Datta, Y Ramakrishna and KA. Pathak)

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

A pot study was conducted to screen groundnut genotypes for their tolerance of A
toxicity (1000 uM of Al as AICL). The symptoms of Al-toxicity were noticed on roots and
subsequently on plants at 25-30 days after sowing causing reduction in growth and yicld
Thirty-five groundnut genotypes were screened and on the basis of their relatiy
performance, six genotypes NRCG-2239, 2906, 7109, 7138, 7105 and 7133 were identif;

1o be relatively tolerant to Al-toxicity.
Field-screening in acid soils

A number of germplasm lines were screened in the acid soils of the NEH region, by
growing under fertilized (Lime 500 kg ha”, FYM 10 t ha’ and P,0O. 50 kg ha') and
unfertilized conditions. There were considerable variations in the root and shoot leng!l
biomass production and yield and yield related attributes.

At Tripura, at 35 DAE, the ranges of various attributes were: root length 10-22 cn
shoot length 13-40 cm, no. of secondary roots 10-43, number of nodules 6-110, nodulc
weight 0.04-0.234 g plant”, root wt 0.14-1.4 g plant”, and shoot weight 4.4-30 g plan:
However. these values were 11-29 cm, 16-78 cm, 19-56, 10-82,0.04-0.34 ¢ plant". 0.29-19
g plant’, and 5.6-42 g plant” at 65 DAE. Wide variations in the number of pods (2 to 8) and i
pod weight (2.7-22.0 g plant”) were observed. With application of lime + FYM + phosphatc
the pod/seed weight increased in most of the genotypes.

Experiment on organic farming

As lime and chemical fertilizers are not easily available in NEH region and theinr
application adds to the cost of cultivation, various organic farming approaches were tested
along with the traditional farmers' practice of Bun farming. It was noticed that Bun farming
was closer to nature and more practical for poor farmers. The organic fertilizers always
showed their superiority to inorganic fertilizers in the highly eroded soils and discarded
lands with low organic matter. Application of FYM at 10 t ha" alone was the best in
alleviating Al-toxicity in the highly eroded soils of NEH region. The promising organic
sources identified were slurry of waste from piggery, vermi-compost, poultry manure and
green leaves of Gliricidia and subabul. In Nagaland, Meghalaya and Tripura, there was an
excellent response to growing of hedge rows of Tefrosia microphylla, Crotalaric
microphylla, Plemengia and Glirricidia on the bunds and subsequently incorporating these
as organic manure in groundnut and rice fields.




val Report
©2009-10

Nutrient management in bold-seeded groundnut

As waler is not a limiting factor, generally the yield of groundnut is quite high in
NEH region which has a lot of potential arca for growing confectionery groundnut.
Moreover, the temperatures prevailing during pod filling stage are congeniul for proper pod
filling. The soil acidity and Al-toxicity due to high rainfall, however, is a hurdle in realizing
the yield potential. Field experiment were conducted to find out the ameliorative measures
for soil acidity and Al-toxicity and to identify the key nutrients for large-seeded groundnuts.
Various combinations of organic and inorganic nutrients were studied. The study revealed
that in acid soils combined application of organic with inorganic sources was advantageous
over the use of inorganic fertilizers alone (Table 1 and 2). Several years of study revealed that
P, Ca, K and B and many a time N also are the key nutrients in acid soils where deficiencies
are induced. Hence application of P, Ca and B and organic fertilizers is essential. The study
with various fertilizers, lime and FYM has shown that with proper management of nutrients,
it was possible to realize a pod yield of about 2000 kg ha' (Table1 and 2).

Table 1. Yield and yield attributes of bold seeded groundnut under various regimes
of nutrition in acid soils at Tripura

T;- Control 9 12.4 319 6.4 56.6 588 1290 2200

T-T, + T,

T-T,+ lkg ha'B




Table 2. Yield and vield attributes of hold weded groundnut under varions regimes
of nutrition in ackd soils at Kolasib and Mizoram

(kg hs')

B .

: 5

T1Control 193 208 40 38 13 14 AR 121 THI TA %96 456 M 740
0 119

TIK100 250 284 67 44 18 1S 155 149 792 689 627 413 900 1%
L 950 162

T$72 474 43 237 53 43 12 16 158 132 744 752 601 460 1410 1610
TETHTI+T4 240 282 S7 S0 20 16 159  13( ) 642 458 1090 157
TPT6+ IkghaB 289 317 77 65 17 20 ISl IS5 781 753 S82 543 1550 2110

Sub-project 3: Development of sustainable production technologies for north-
castern India

(A.L. Singh, J.B. Misra, N.P. Singh, Subrata Biswas, K.A. Pathak, Y
Ramakrishna, R. Bhagawati, Magan Singh, P.H. Bhatt (ICAR Res
Complex for NEH Region)

Evaluation of recently released cultivars and nutrient-efficient lines

The evaluation of groundnut varieties for yield and tolerance of soil acidity and
Al-toxicity is being done regularly in NEH region. So far more than 100 varieties have
been tested and many of these have been recommended. About 40 genotypes comprising
cultivars and nutrient efficient lines were evaluated for three years and the high yielding

cultivars with tolerance of insect pests and foliar diseases were identified for their
cultivation in this region:

e Mizorum: ICGS 76, ICGV 88448, CSMG 84-1, ICGV 86590, TKG 19A. GG 20.
M13

e Tripura: ICGS 76, GG 13,M 13, TG 37A, NRCG 7599, NRCG 6450, NRCG 6155
e Arunachal Pradesh: ICGV 86590, GG 7, NRCG 1308, and 7599

Nagaland: ICGS 76, CSMG 84-1 GG 7, FeESG 8 and 10 and NRCGCS 268,148




The data in Table 3 shows that Among 14 groundnut varieties, grown at Tripuea, the
ranges of values for no. of pod plant “was S 10 21, for pod weight 4.0 10 23.% g plant " and for
soed weight 310 18 g plant " The variety, GG 1Y with a pod yield of 2880 kg ha "and GG
with 2250 kg ha " were the best performers followed by Kaushal and GG 2 The highest 100)-
sced mass (57 ) was observed in varicties ICGS 76 and GG 13, A few early vaneties like TG
37 A fitwell in vanous cropping system,

Table 3. Productivity parameters of groundnut varieties in Tripura

Wt Seedwt  Haulm:
2 .\(l-:!?l!!‘.") (g plant™)

a8

1CGS 76 16 a8 17.7 I8_.8 56.6 1080 1250

14.6

13.9
S e

9.2 1410

1.04 50

1.70 =

Identification of suitable groundnut varieties for various intercropping systems

Among the three intercropping systems ‘rice + groundnut, maize + groundnut, and
green gram + groundnut) with four groundnut varieties (ICGS 76, TKG 19A, JL 24 and
ICGV 86590) evaluated in Manipur for three years, the highest total grain yield was obtained
in maize + groundnut intercropping system and the varieties ICGV 86590 and TKG 19A

were most suitable for intercropping.
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In another experiment, three genotypes of groundnut (FeESG-8, FeESG-10 and GG
7) were intercropped with sesamum, mung, or rice in Tripura (Table 4). The experiment was
conducted with recommended package of practices and doses of fertilizers (NPK applicd at
40:60:50 kg ha ' in combination with cowdung (5tha’). The results are presented in Table 4
As the soil was croded, the crop yield was poor. The data, however, indicated that the pod
yield of sole groundnut crop of genotypes GG 7 and FeESG-8 was 1220 and 1090 kg ha'.

The highest pod yield of 1570 kg ha ' was recorded by groundnut genotyp¢ FeESG-10 when
intercropped with rice at 2:2, followed by 1080 kg ha'in FeESG-8 + rice, and 970 kg ha "in

GG7+mungat 1:1.
ng systems in Tripura

Table 4. Productivity of groundnut based intercroppi

RNEE i o " yield (kg ha!)
Seed Plaat  Sheling  Pod  Rice Sesamum Mung

No of Pod
rl-':‘ aﬁ) (g‘:‘:f") am _o':r (tf:-‘*)',
Ti-Sesamum sole crop - - - - = = = 550 =
; 1"“"""""“‘“" _ i & 5 = 2 - = : 130
R oe L X 2 5 : X 2 . A
T4-Groundnut (GG 7) sole crop) B AT B 220" B =
Ts -Groundnut (FeESG 8 sole crop) -ll 15.0 103 . ’ 44.0 4’8.4 2"70 ; = = =
To-Groundnut (FEESG 10 sole crop) 10 97 R e 7 < -
T0 Groundnut (GG7)+Rice 0 248 137 100 M50 AP a0 MR Ae |
T+~ Groundnut (FeESG ) +Rice 18 213 VY MY LR S T -
' v- Groundout (FEESG 10) +Rice 15 142 9.0 385 382 1090 480 - :
Tio Groundout (GG 7) + Sesame 17 14, i 223 400 350 - 150 -
Tu'- Gromd:ut (l:‘crE:SGS)'rSesamc” 217 ' 25.7 54.1 740 & 210
e T T SRR -
T13 - Groundnut (GG 7) + Mung 53.9 . 9.10- & s 60
. ;:; — A - S50 3 ;'_:"- 33
- 30

Groundnut (FCESG 10
S e R =

pe = J y

Selling price of 1 kg pro




Evaluation of confectionery groundnut genotypes in NEH reglon

In Mizorum, Tripura, Barapani and Nagaland, ten confectionery/large-seeded
varieties, viz., GG 20, HNG 10, 1CGS 76, BAU 13, TPG 41, GG 7, Somnath, NRCG( S 148,
268 and 281 were evaluated under high management conditions of FYM (10 t ha'), PSM,
PGPR and all the recommended fertilizers. On the basis of data of two years, N RCGCS 265,
and 281, TPG 41, CSMG 84-1, and ICGS 76, were identified to be high yielding. The

rformance of these large-seeded groundnut, however, remains poor due to low fertility
conditions (NPK (40:60:50) + 5 t ha' cowdung) at Tripura (Table 5) whereas the varieties
BAU 13, HNG 10, GG 20, and NRCGCS 148, performed well. Hence the large seeded
varieties should be grown only under high management conditions.

Table 5. Evaluation of confectionery and large-seeded groundnut in Tripura

- Noof Pod weight  Seed weight Plant
(gplant’)  (gplant weight
(g plan!

IEx i t)
494 30.8 712
52.7 324 I RoB T
353 214 55.6
95.1 479 117.7
39.2 27.3 29.1
2 U 103
203 13.2 39.7
20.8 i 13.2 19.3
LRI R e A
6.0 9.49
SELED 937




3 4 Annual 28
2009-1(,

PROJECT06: DEVELOPMENT OF SUSTAINABLE PACKAGES OF
PRACTICES FORGROUNDNUT BASED CROPPING SYSTEMS

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

*Up to July 2009
Studies on soil test crop response correlation

For developing prescription equations for soil test crop response, a field experiment
was conducted in the kharif 2009. For this, a fertility gradient was created for generating
basic data on requirement of various nutrients (N, P, K, S, Ca, B kg t') and the extent of
contributions of nutrients from soil, fertilizers and FYM, and the efficiencies of soil and
fertilizers in providing nutrient were calculated. The fertility gradient was created by
dividing the experimental field into seven strips which were fertilized by different levels of
nutrients while considering the innate levels of nutrients in soil as zero level of fertility. The
farmers' practice was also followed for comparison (control). The one season data indicated
significant improvement in PY and HI of cultivars TG 37A, GG 7 and GG 20 with the
application of 60 kg N, 100 kg PO, 125kgK,0,200kg Ca, 50kg S, 60 kg Mg, 5 kg Zn and 2
kg B per ha. There was significant improvement in the soil organic carbon, N, P, and K
contents with the increasing levels of application of nutrients.

Revalidation of fertilizer doses (N:P:K) for kharifgroundnut

The experiment was taken up to revisit the recommendations for application of N, P
and K fertilizers for kharif groundnut. A total of 27 combinations, comprising each nutrient
at three different levels, were tested. The one season data revealed that the application of 25
kg N, 80 kg P,O, and 60 kg K,O per ha brought about significant improvement in PY and
yield attributes. There was a positive response to application of potassium up to 60 kg ha
while the extent of response to applications of N and P were low at higher levels (37.5 kg N
and 80 kg P,O, ha). There was a significant effect on the status of nutrients in the soil due to
application of various levels of N, P,and K. The data on pod yield is given in Table 1.

Table 1. Pod yield (kg ha') of groundnut at various levels of nutrients
Levels of N (kg ha™)

12.5 25.0 37.5
Levels of K,0 Levels of P,05 Levels of P,O5 Levels of P05
40 60 80 40 60 80 40 60 80
0 1100 1254 1267 1326 1329 1381 1227 1284 1229
30 1354 1189 1369 1337 1346 1465 1297 1280 1229
60 1369 1342 1363 1355 1344 1572 1432 1331 1441

CD (5%): 202
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Permanent experiment on nutrient dynamics and sustainability under groundnet
based cropping system

A Tong-term expenment with five popular groundnut based cropping systems vi

sole groundnut, two itercropping systems (with pearl millet and pigeon pea) and two
scqucml:\l croppimg systems- ‘proundnut-wheat' and ‘proundnut-wheat-green gram’ was
mitiated during Aharif 1998 under different regimes of combinations of INOTEANIC MOurces

and of organic and morganic sources 1o study the nutrient dynamics and sustaimability of the
systems, The cropping systems significantly affected the groundnut PY and the total system
productivity (TSP) in terms of groundnut equivalent yield. Groundnut with FYM+ 507
RDF, wheat with 5_()"»0 RDF and green manuring with green gram in the groundnut-wheat

green gram cropping system recorded highest groundnut PY in the kharif scason. The
‘groundnut (FYM+50% RDF)-wheat (FYM+50% RDF )-green gram' cropping system
recorded the significantly higher TSP (4063 kg ha'). The different nutrient management
practices (organic and inorganic) did not bring any significant improvement in groundnut
PY or TSP, however, the highest PY was recorded with the integrated use of organic and
inorganic fertilizers (FYM+50% RDF). Application of different combinations of sources of
nutrients and the cropping systems significantly influenced the haulm yield and HI. Both

Table2. Pod yicld of groundnut (kharif 2009) in various cropping systems and nutrient
management practices

Treatment Pod yield (kg ha™)
Nutrient application in Groundnut Mean
RDF 100% FYM+50% RDF

Sole groundnut 890 1333 1111
‘WHeat (100% RDF) 1003 1442 1222
Wheat (50% RDF) 921 1164 1042
Wheat (FYM+50% RDF) 905 1169 1037
Wheat (100% RDF) - Green gram 890 1218 1054
‘Wheat (50% RDF) - Green gram 895 1183 1039
Wheat (FYM+50% RDF) - Green gram 940 1216 1078
- Pigeon pea (100% RDF) 467 662 564
Pigeon pea (50% RDF) 570 543 556
‘gm millet (100% RDF) 313 299 306
Pearl millet (50% RDF) 318 297 308

Main-plot: CD (5%) = 20

Sub-plot:CD (5%) = 59

Interactions: Main-plot at same sub-plot; CD~123,
Sub-plot at same main-plot; CD - 118
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haulm yield and HI were highest with the combined application of FYM and inorganic
fertilizers in the 'groundnut-wheat-green gram' cropping system. Highest yicld of pear)
millet and pigeon pea were recorded with 100% RDF each to groundnut, pearl millet and
pigeon pea crops. Wheat recorded the highest grain yield in the 'groundnut-wheat-green
gram' system followed by groundnut-wheat system. Among different management practices
the highest wheat grain yield (3442 kg ha') was found in 'groundnut (FYM+50% RDF)-
wheat (FYM+50% RDF) and green gram as green manure’. The 'groundnut-wheat-green
gram' cropping system also recorded the highest green gram grain yield (775 kg ha "). The
soil fertility data showed that the maximum build up of organic carbon was in 'groundnut-
wheat-green gram' among the cropping systems and in 'FYM + 50% RDF' among the
nutrient management systems.

Studies on modes of application of citric acid for enhancing P-availability

The experiment was laid out in the summer season to assess the increase of
availability of phosphorus in soil by applying citric acid (CA) and to study the suitability of
various methods of application of CA for enhancing P-availability in soil. The treatments
consisted of four levels of citric acid (control, 2, 4 and 6 kg ha ") and five modes of
application (CA alone, CA with FYM 2tha ', CA with FYM Itha", CA with SSP 250 kg ha'
and CA with SSP 125 kg ha'). The results indicated that differences in pod yield due to
modes of application were not significant but the differences due to levels were. The highest
PY (3053 kg ha') was recorded with 2 kg CA+2 t FYM ha™". The response however, was not
proportionate with increasing doses of CA. As a corollary the modes of application did not
significantly differ in improving the net returns but with the increasing rate of application of
CA there was a significant improvement in the net returns. The interaction between the levels
and mode was also significant and application of CA, 2 kg ha" with 2 t FYM ha' gave the
highest net returns (Rs. 47027 ha ). The soil organic carbon (SOC) and phosphorus contents

Table 3. Effect of citric acid and its mode of application on pod yield and soil P content

Treatment Pod yield (kg ha™) P(kgha™)
CA alone 2428 6.2
FYM (2 tha) 2819 10.9
FYM (I t ha!) 234 8.4
SSP (250 kg ha'!) 2694 10.1
SSP (125 kg ha'!) 2528 99
CD (5%) NS 24
Control 2330 7.9
Citric acid (2 kg ha'!') 2856 8.6
Citric acid (4 kg ha'') 2661 9.7
Citric acid (6 kg ha'') 2555 10.3

CD (5%) 246 NS
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increased significantly due to mode of a
The highest SOC content (0.94%,

FYM '.m . whcrcns the highest phosphorus content (13.5kg ha u) was observed in the plots
receiving 6 kg CAalong with2 ( FYM ha '

pplication as FYM or SSP when added 1o the soil.
) was observed in the plots receiving 4 kg CA along with 21

Development of technologies for production of organic groundnut

The experiment was conducted in summer season with 14 organic treatments along
with one trcalmenl.of RDF and one control. The results of one season revealed that
application of organic sources did not differ significantly in their effect on PY, however, the
application of 10 t FYM ha' coupled with biofertilizers (Rhizobium and PSB) and
biopesticides (Trichoderma and castor cake) recorded the highest pod yield (3528 kg ha')
and also brought about improvement in yield attributes. The cconomics, calculated by
considering the sale price of groundnut as Rs. 21 kg ' pod, indicated that application of FYM
+ biofertilizers + biopesticides' fetched the highest net returns (Rs. 54815 ha'), followed by
‘'vermicompost + biofertilizers + biopesticides + sea weed' (Rs. 51123 ha'); 'FYM +
biofertilizers + biopesticides + sea weed' (Rs. 48965 ha'); and 'sea weed' alone (Rs.
48600 ha").
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PROJECT07: MANAGEMENT OF EXISTING AND EMERGING PROBLEMS
OF SOIL. AND WATER SALINITY FOR GROUNDNU]

PRODUCTION
(LK. GIRDHAR', H.N. MEENA, R.S. JATAND R. DEY)

"UptoJuly 2009

Use of saline water in groundnut based cropping system

Consolidated results of five years (2005 to 2009)

Ground water forms an important source of irrigation next to surface water in arid,
semi-arid and coastal regions of the country. About 32.84 percent of total utilizable potential
of the ground water in such regions are of poor quality. In Gujarat, particularly in Saurashtra
region, farmers generally raise only one rain-fed crop of groundnut and keep fields fallow in

the rabi (winter season) as they cannot use under-ground saline water for irrigation on the
one hand and non-availability of canal water for irrigation on the other hand. ;
An experiment was started in the year 2002 and continued up to 2010 with the

objective of exploring the possibility of using saline ground water for irrigation in different
crop rotations (groundnut-groundnut, groundnut-wheat, groundnut-mustard and
groundnut-bajra). After nine years of experimentation it could be concluded that instead of
taking single crop of groundnut in coastal areas of Saurashtra region, farmers can take one
more crop in rabi season for their economic benefit by using saline water of 2-3 dS m’
salinity as supplementary irrigation for kharif groundnut, and in rabi season, 4-6 dS m’
salinity of water can be used for irrigation of wheat, mustard and bajra crops for their
optimum yield ( about 1000 kg ha” of groundnut, 1500 kg ha" of mustard, 3500 kg ha" of
wheat and 3300 kg ha' of bajra), whereas saline water was not suitable for irrigation of
summer groundnut because of build up of high soil salinity due to use of saline water for
irrigation. The buildup of salinity in root zone (ECiw =4 dS m’ to groundnut and ECiw = 6
dS m” to wheat, mustard and bajra) adversely affected absorption of water by plants even
though the soil had enough water. This resulted in stunting of plants and further significant
decrease in yield. Prolonged use of saline water for irrigation increased the soil pH from 7.8
in 2002 to 8.2 in 2009, which also possibly deteriorated the soil health and affected the yield.
The oil content in groundnut kernels and mustard seeds also decreased significantly with

increase in salinity of the water from 0.5 to 6 dS m’.

Bajra (2008-09)
After harvest of kharif groundnut in 2008, bajra crop was taken in rotation during
: B November 2008 in the saline black clay soil using saline water of four different salinity
ey A levels (0.5, 2, 4 and 6 dS m™). It was observed that the seed yield decreased from 3845 to
2285 kg ha” with an increase in water salinity from 0.5 to 6 dS m" and soil salinity from 0.9 to
. 6.7dS m', respectively. The decrease in yield due to soil salinity of 4.9 dS m" and use of
saline water for irrigation up to 4 dS m™ salinity over the control was at par. The differences




inother yield attributing characters such as seed yield, dry matter yield, thousand-sced mass
number 0.| hr:l_nchcs and car length were also at par at the aforesaid Ic'vclu (.)f‘mil‘and watcr‘
salinity. The yield and yield contributing characters were signil"lc:mlly :id‘vcrq‘cly affected at
high water (ll"("“f' 6.dS m") and soil (ECiw ~ 6.7 dS m") salinity, yet cconomical yield
(3:?00 }‘g ha’) L_‘“llld be obtained. Thus, it was observed that due to ;ISC of saline water for
irrigation oli'bn_llj.l crop lhgrc was a progressive build up of soil salinity in the root zone with
passage of time from sowing to harvest of bajra crop.

Evaluation and screening of released varieties in saline environment

In kharif, a large number of germplasm accessions and released varieties of
groundnut were screened in saline environment at hot spot area at JAU Research Station,
Khapat (Porbandar). The released varieties comprised MA 16, T 64, ICGS 5, GG 20,AK 265
and CSMG 884 under Virginia bunch group; GG 13, Kadiri 71-1, GG 15, Chitra, S 230,
Chandra, TMV 1, TMV 4, M 197 and TMV 3 under Virginia runner group and R 2001-3,
Kisan, RG 141, ALR 3, JL 501, Tirupati 2, S 206, KRG 1, JL 286, and ALR 2 under Spanish
bunch group. The initial soil and water ECe was (.72 and 3.75 dS m 'and at harvest it was 2.0
&2.80dSm’, respectively.

Among these three habit groups of groundnut, there were significant differences
within the groups and the highest and lowest pod yields were recorded in MA 16 (2137 kg ha
"Yand CSMG 884 (1435 kg ha') in Virginia bunch group, GG 13 (2581 kg ha") and TMV 3
(1253 kg ha") in Virginia runner group, and R 2001-3 (2318 kg ha ) and ALR 2 (963 kg ha )
in Spanish bunch group. Further, the varieties under Virginia group were more tolerant of
salinity than the Spanish group. In saline environment, almost a similar trend was observed

in the performance of other yield attributing factors.
One experiment that was conducted in 2008 was repeated in 2009, but with different

varieties, namely GG 20 and GG 21 in Virginia bunch group, GG 11 and GAUG 10 in
Virginia runner group and GG 2, GG 4,1CGS 44,GG 7,GG 5, TPG 41, TG 26, TG 37 Aand
TAG 24 in Spanish bunch group. Among the varieties of Virginia bunch and Virginia runner
groups, there were no significant differences but si gnificant differences within Spanish

Table 1. Effect of treatments of salinity on yield and yield contributing characters of
Bajra grown in rabi-summer after kharifgroundnut

ECe of Plant height (m) Branches Length 1000-  Dry Seed

soil (no. p!ant") of ears  seed matter yield
(ds m") At At (em)  weight (q ha') (q ha™)
45 DAS harvest (g)
0.9 1.5 1.69 3.7 18.2 11.07  49.0 385
2.9 1.4 1.51 3.3 16.8 10.60 403 37.5
4.9 1.2 1.39 238 17.2 10.73  47.0 33.1
6.7 0.9 1.03 4.6 14.6 8.60 31.0 229

CD (5%) 0.1 0.2 NS 1.6 0.9 8.7 52

W
(%)
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bunch groups were obseved and the highest and lowesl pod yields were recorded in GG

(2020 kg ha ') and TAG 24 (736 kg ha "), respectively.
Table 2. Build-up of soil salinity duc to usc of saline water for irrigation in Bajra crop
(2008-09) taken after kharif groundnut

Soil Salinity (dS m™)

ECiw
@ m”) Initial 17-11-08 30-12-08 13-01-09 07-03-09
05 08 0.8 0.8 0.8 0.9
2 1.2 25 29 25 29
4 1.9 35 37 48 49
6 28 44 46 6.5 6.7
0.5 7.76 7.66 7.81 7.84 7
2 8.10 7.89 7.92 7.87 7.95
4 821 8.04 8.10 7.85 8.05
6 8.17 8.01 822 7.86 8.20

- PSS
Water salinity = 4 dS m”’
Soil salinity =5 dS m™

Water salinity = 2 dS m’
Soil salinity =2.5dS m”

TP, s SRRy 7
Water salinity = 0.5 dS m™ Water salinity = 6 dS m™
Soil salinity = 1.0 dS m” Soil salinity = 7.5 dS m™

ct of soil and water salinity on the performance of rabi bajra crop taken
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Table 3. Effect of soil and watersalilﬁtyongroundnntbasedcroppingsystem
] Summer T

(zgmzud ;tm ; Wheat Mustard Bﬂlﬂw)
(2004 and (2006 and 2007) (2008 and

lCe_. Podylg.ld ECe  Podyield ECe 02:?. ECe  Grain ECe  Grain

m) (kegha') @Sm') (kgha') (@Sm') yied (@S m?) yield - (dS m') yield

(kg ha') (kg ha (kg ha')
1309 16 123 20 3923 15 1604 09 3845
1046 48 435 5.1 I 29 NNAR T 29 EAT5D
787 79 25 73 3549 52 1255 49 3312
420 94 0 78 2548 16 985 6.7 2285

190 121 892 405 SR o) L




Ny Annual Repy,
\NE fl
g 20 ‘)')'10

AR

yEMENT CGE S " CULTIVATEF
PROJECTO08: MANAGEMENT O] GERMPLASM ()l‘. ' | ‘D
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(A.L. RATHNAKUMAR, S K. BERA, T.V. PRASAD*, VINOJ,
KUM/‘\R""/\NI)V.V.SUMAN'I'IIKUM/\R"‘)

*  UptoJunc2009
**  Up to September 2009
#** Upto November 2009

Ficld maintenance of wild Arachis germplasm

Under genus Arachis, 81 accessions belonging to sections Arachis ( 28), Caulorhizae
(1), Erectoides (6), Heteranthae (1), Procumbentes (8) and Rhizomatosae (37) were
maintained in the field gene bank.

Acquisition, distribution and utilization of germplasm accessions

Seeds of 14 released varicties; 7 identified for release, and two wild accessions were
acquired from 7 AICRP-G centres for inclusion in the germplasm collection.

For use in the crop improvement programme, 1656 germplasm accessions including
wild relatives of groundnut were supplied to 36 indenters. These germplasm accessions
were supplied to the scientists of DGR (333), State Agricultural Universities (1268), ICAR
Institutes (30) and others (25) for identification of promising lines for WUE, tolerance of
diseases and nematode, large seeded types and for use in crossing programmes.

At UAS, Bangalore, five promising accessions were identified for two WUE traits.
“Cand "O. The identities of these accessions along with the respective values for C
and " are: NRCG 11915-17.4,22.5; NRCG 12568-17.9, 21.1; NRCG 12965-18.7. 21.1:
NRCG 12274-18.3,23.3; and NRCG 12326-19.2,21.1. Three of these accessions have been
used as parents (NRCG 11915, NRCG 12326 and NRCG 12568) in hybridisation
programme to develop mapping populations (RILs) and for further identification of markers
ofthe above traits.

Multiplication and conservation of germplasm accessions

Voucher samples

In kharif 2009, for multiplication and depositing with NBPGR, New Delhi, 284
(HYB: 60; HYR: 40; VUL: 145; FST: 39) accessions were sown. Sufficient (>200 g) sceds.
however, could be obtained only in 33 accessions and were deposited. T

Mini-core collection

: Out of 184 accessjons of ICRISAT mini core collection, 75 (HYB: 06; HYR: 11:
:30; FST: 28) accessions were multiplied in kharif2009 of which 31 accessions have



seen deposited with NBPGR for long-term conservation,

pUS reference varieties
For cnhancin_g; :\s}lI]icicnl quantity of seeds, 30 DUS reference varicties (HY B: 07,
HYR: 08; VUL: 13 FST: 02) were multiplied in kharif 2009 season.
~ General accessions

b A set of 197 accessions (HYB: 72; HYR: 29; VUL: 42; FST: 54) received from
- JCRISAT was multiplied in kharif season. Of these, 132 accessions in which sufficient
J .quanutyof seeds could be produced, were deposited with NBPGR.

Released varieties

_ A set of 158 released varieties (HYB: 39: HYR: 23; VUL: 92; FST: 04) was
‘multiplied in kharif season for distribution and conservation.

1

‘Variability museum

X A set of 45 morphologically unique accessions identified from among the workmg
~ collections was multiplied for distribution and conservation. The number of accessions in
eachhabltgroupwas HYB: 15;HYR:02; VUL: 10; and FST: 18.

nigh-oll collection
“ A set of 19 accessions (HYB: 06; HYR: 01; VUL: 03; FST: 09) having high oil
~ (>50%) content was multiplied and conserved.

‘Sub-set of NRCG working collection

A total of 167 accessions (HYB: 37; HYR: 9; VUL: 72; FST: 49) of a subset of
- NRCG working collection were multiplied in kharif, out of which 86 accessions have been
deposited with NBPGR for conservation.

J é!lepamated accessions

In kharif 2009, a set of 156 accessions repatriated from ICRISAT was multiplied;
ever, the quantity obtained by multiplication was not adequate for depositing with NGB
R, New Delhi). Hence, these accessions will be multiplied again in the ensuing

phological characterisation in kharif 2009
‘Characterisation of subset of NRCG working collection
P - Asetof 167 accessions (HYB: 37; HYR: 9; VUL: 72; FST: 49) of a subs:

W
A
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quantitative traits,

Two accessions, NRCG 10259 and NRCG 11157 exhibited carliness (105 o). 1y,..
range observed for this trait was 105-138 days; shelling turnover was in the range of 44 71,
(NRCG 12299) to 69.5% (NRCG 11700). Hundred-sced mass was as small as 16.() ,,
(NRCG 12698) to as high as 52.8 g (NRCG 5405). Pod yicld ranged from 1.2 ¢ plan
(NRCG 10969) to 10.2 g plant' (NRCG 12591). Number of pods ranged from | (Nj((,
12299)t0 17 (NRCG 11511).

The low yields observed in most of the germplasm accessions could be attributed 1,
the incessant heavy rains (550 mm in July 2009) received during peak flowering to pog
formation stages.

Characterisation of new accessions

A total of 42 new accessions (HYB: 21; HYR: 3; VUL: 5; FST: 3; UNK: 10) were
evaluated and characterised in kharif 2009 for 19 qualitative and 27 quantitative traits. Of
these, seeds of four accessions failed to germinate. Pod yield in these accessions was in the
range of 2.2 g plant’ (NRCG 11984) to 15.0 g plant’ (NRCG 13317); Shelling tunover was
in the range 0f 40.0% (NRCG 13487) to 76.6% (NRCG 13491). The range of hundred-seed
mass was 22 g (NRCG 13313) to 52.8 g (NRCG 17148) and that of number of mature pods
from 2 plant’ (NRCG 13500) to15 plant ' (NRCG 13308).

Characterisation of exotic collection

Forty exotic collections were evaluated and characterised in kharif 2009 for 19
qualitative and 27 quantitative traits. Among these accessions, the yield and number of pods
were as low as 1.3 g plant” with a single pod in EC416393. The accession EC4 14465 gave
the highest yield of 9.0 g plant ' with 5 pods plant . The hundred-seed mass was in the range

of 26.4 g (EC416434) to 54.2 g (EC 416454) and the shelling turnover from 57.3 (EC
416509)t0 69.2% (EC416428).

Characterisation of large-seeded accessions

For 15 pod and seed traits, 28 large-seeded Virginia accessions (HYB: 18; HYR: 10)
were evaluated and characterised. The hundred-seed mass (HSM) was in the range of 38.0 ¢
(NRCG 12499) to 70.8 g (NRCG 4917) and 20 accessions exhibited the value >60 g. The
pod yield of these accessions was in the range of 1.9 g (NRCG 5195) to 19.8 g (NRCG
12806) plant ' while the shelling turnover of accessions having HSM value >60g, was in the
range of 66 (NRCG 9045) to 68.3% (NRCG 4917). ‘

Assessment of morphological diversity in Spanish bunch accessions of mini-core
collection in summer 2009

In summer 2008 and 2009, for 19 qualitative and 27 quantitative traits, 67 Spanish
core germplasm accessions were evaluated to identify diverse and promising




alitative andd

: fm.' yreld .“d related traits. Wide variability existed for all the qu
qun\itaﬁ\'c traits studied.

indicated

ar Diversity analysis performed through Ward's minimum variance method

he presence of ﬂ!‘l’_""f““k‘ diversity for important yicld related traits, The
{ analysis indicated that the first three vectors cumulatively explained 73.2% of

vanation,

v The characters contributing to diversity in the 17 vector were days 10 flowering (fiest

2£0.24: fifty%- 0.29; and seventy five%- 0.25), days to maturity (0.5%), hundred-pod mass
68) and hundrcjd-sccd mass (0.79), pod-length (0.81), pod-width (0.84), sced-length
_ ‘)md seed-width (0.46). In 2" veetor, days to flowering, (first: 0.60; fifty%a: 0.70; and
seventy fiveY: 0.65) and days to maturity (0.28) contributed more towards the diversity.
 Thus, itis clear that the accessions studied exhibited more diversity in duration of flowering
;mdmmﬁw in addition to pod and sced traits (Table 1) compared to the other traits.

1. Performance of germplasm accessions showing diversity
quantitative traits (values indicate mean of two seasons)

'NRCG DTG DIF DFF NMP PYP SHE% HSW DTM

for eight

B0 15 35 39 13 12 S8 10 117
s | 33 37 20 15 65 34 108
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flowering; DFF=Days to fifty percent
dyield plant’ (g): shelling turnover (%);

~Days to germination; DIF-Days to initial
in g;NMP=Numbcr of mature pods; PYP=po
/~Hundred-seed weight (2); DTM=Days to maturity

F ._ ering behaviour of large-seeded accessions
cessions belonging 10 Spanish bunch and Valencia groups
ng behaviour. On the basis of number of flowers produced or
fied as low, medium and high flower producers in

A5
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g Thirty Jarge-seeded ac
~ were evaluated for their flowerl
- weekly basis, the accessions Were classi
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cach category. In each category, there were wide variations for both number of Nowere
the duration of flower production. Among low-Nower-producers of fastigiata and vuly,,,,
accessions, there was a single peak while in medium Nower-producers of fastigiata 4,1
vilgaris accessions, there were two peaks with large variations in number of flowe,
produced. In high-flower-producers, flowering was gradual with a single peak while |
others it was erratic with multiple peaks. When the data on seed mass of these acces,
grown at two locations (Ratnagiri and Junagadh) was compared, it was obscerved that amy,,
the accessions which produced low number of flowers, there was a greater filling of kernel.
as reflected by eventual mass of their seeds. The number of pods and yicld plant ', however
appeared to be slightly lower at Ratnagiri than the corresponding values observed 4
Junagadh (Table 2). The temperature, which was more congenial for pod filling at Ratnag,,
seemed to have played an important role.

Table2. Period of maturity, pod yield and seed mass of accessions evaluated for

behaviour of flowering at Junagadh and Ratnagiri

Accession Junagadh 4R34, Ratnagiri Gain in

DTM HSM PY DTM HSM PY HSM

(days) (®  (gplant’) (days) (@ (gplant’) (g
3648 112 45.0 94 111 54.6 12.3 +10
10910 112 38.0 8.5 101 50.4 11.2 +12
11183 111 51.6 12.3 108 55.3 104 +3
11044 112 54.0 12.9 109 55.7 10.8 +2
12383 115 54.4 13.5 111 599 114 +5
CD (5%) 29 4.8 22 38 2.7 1.9 -

Evaluation of a sub-set of working collection, mini-core collection and released varities
for "C

Carbon isotope discrimination ( "C) is widely recognized as a surrogate trait for
WUE and accordingly as many genotypes as possible were analysed for this trait.

Sub-set of working collection: With a view to understand the genetic variations in WUE in
a sub-set of working collection, leaf samples were collected in two replicates and analysed
for "C using mass spectrometry at UAS, Bangalore. The observed range of values was
quite narrow from 18.25 (NRCG 11924) to 21.97 (NRCG 12639) showing a very low
variability (CV = 3.37%). The modal value was 20.61. Among the 49 FST germplasm
accessions studied, only one accession recorded low value for “C (Table 3a). Low values
for "C are desirable from the WUE point of view. Some of the promising accessions having

low "'Careas follows:
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. Cvaluesof Promising accessio

NI n subset of the working collection

Habit  Ndentity of ccemlon B pu
Gmp mlllhﬁi ’
FS1 NRCG 11924 1825 124

HyBs NRCG 404

18.69 132

NRCG 8963 18.70 132

NRCG 11865 18.72 126

NRCG 12138 18.74 130
LA NRCG 11942 1892 130 W
HYR NRCG 666 18.65 120 o

NRCG 17 1877 130

NRCG 12393 18.85 130

" Mini-core collection
L The mini-core collection comprising 184 accessions was analysed to study the
ic variation in  "C (in fact, only 183 accessions could be analysed). The range

ed was 10.86 (NRCG 14442) 1023 .49 (NRCG 14461). The co-efficient of variability
0%. Six accessions (Table 3b), two of Virginia bunch and four of Virginia runner types,
dedlow "C values. The modal value in this collection was 19.65.

e 3b. Promising accessions for low  "C in mini-core collection

~ Habit  Identity of accession BC Daysto 57
Gro“p mtlll'ity g

HYB  NRCG 14390 18.65 134
NRCG 14395 1887 130 ;
HYR  NRCG 14342 16.02 132 .
NRCG 14352 18.61 132

NRCG 14357 18.77 135
NRCG 14442 10.86 139 o

Re varietie . )
b emm’l"lht’: genetic variation for  "C was analvsed in 122 released varieties. The lowest
{ ‘]i’C value was observed in a semi-spreading cultivar T 64 (18.49) and the highest value was

il
3&
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Table 3¢. Groundnut varieties with low  “C values

Habit Identity of accession  ’C Days to

Group maturity
VUL  ICGV 86590 18.86 110
DRG 12 1894 110
HYB BG?2 1861 124
BG3 ' 1856 123
Kadiri 2 18.81 129
Kadiri 3 18.80 123
T 64 1849 122
TG 1 s 122
TMV 10 1851 120
 HYR DSGI1 1859 124
GAUG 10 1660 123
M 197 1850 124

In all the three groups of genotypes i.e. sub set of working collection, mini-core collection
5 and released varieties, genotypes with low “C were rare among the Spanish bunch types.

Screening of Spanish mini-core collection for fresh seed dormancy

Ten accessions out of 67, which exhibited fresh seed dormancy during summer 2008,
were further evaluated in summer 2009 for confirmation. It was observed that all the ten
genotypes which exhibited fresh seed dormancy of various periods in summer 2008 showed
the same pattern of dormancy in summer 2009 also. The two accessions, NRCG 14350 and
NRCG 14409, were found to possess a long period of fresh seed dormancy (>60 days) while
the other two accessions, NRCG 14326 and NRCG 14336 possessed fresh seed dormancy
for40 days.

In addition, the fresh seed dormancy was assessed in thirty large-seeded accessions.
All the accessions, except for NRCG 12731, lacked fresh seed dormancy. The accession
NRCG 12731 exhibited dormancy for more than a month.

Nodulation efficiency in mini-core collection

Nodulation efficiency in 184 germplasm accessions and 11 released varieties which
are used as checks, were analysed at 70 DAS in kharif 2009. On an average, S0 nodules
plant’ were observed.

_ The number of nodules plant’ was as low as 3 (NRCG 14443) to as high as 315
5 10). More than 100 nodules plant’ was observed in 6 accessions namely NRCGs



14432 (184), 14374 (100), 14373 (102), 14495 (126), 14437 (154), 14459 (123)
the released varieties, GAUG 10 (113) and M 13 (242) recorded maxifmuem

Among :
o’rnodulcsplnm 3
screening of mini-core collections for major pests and discases at hot spots

During kharif and summer 2009, the sub set of germplasm collection of NECG and
mini-core collection o ICRISAT were sereened for resistance to PBND and PSND at Kadiri
and Raichur centres. In summer (at Raichur), incidence of PBND was high (56.3%)

ible variety, GG 11, while three ICRISAT mini-core accessions, 1CGs 5245 (4.35),
14105 (4.55) and 11687 (6.52) recorded < 10% incidence and four NRCG accessions, 9225,
11511, 13603 and 14710 recorded <15% incidence.

In kharif, five ICRISAT mini core accessions (1CG 4543, 1415, 5745, 13747, 2106)
and four NRCG accessions (CS 083, 107, 203 and NRCG 11212) recorded <10% incidence

inst 80% incidence in the susceptible genotype, ICG 4911, The resistant variety, ICGS 44

recorded 8.3% incidence.
At Kadiri, the incidence of both PBND and PSND was low (<10%) in summer and

hence, no valid conclusion could be drawn.




> A —avew" ¥V “awr

Annual Repey
20091y,

YOoAR

PROJECTOR BIOTECHUNOLOGICAL APPROACHES TO THy
CHARACTERISATION AND GENETIC ENHANCEMENT Oy
GROUNDNUT

(RADHAKRISHNAN T, AL, RATHNAKUMAR, CHUNI LAL,
S K. BERA, MANIUNATHA, T. ANDABHAY KUMAR)

Genetic transformation

Confirmation of putative transgenics from me/D gene construct

An attempt was made to transform groundnut cultivar GG 20 with mt/D gene. In al|
636 de-embryonated cotyledons were co-cultured with Agrobacterium containing the gene
construct me/D. Multiple shoots could be induced only in 380 explants. From these explants
207 shoots were isolated and grown on medium with selection pressure of antibiotic
Kanamycin. Only 84 (40.6%) putative transgenics were identified of which only 16 were
PCR positive with the expected fragment of length of 400 bp.

The nine transgenics identified earlier as positive by PCR based amplifications of the
candidate gene as well as by the southern hybridisation for confirmation of integration, were
confirmed further by RT-PCR for the expression of the m¢/D gene sequence.

‘m-.
6000 ~
4000 ~
2000 - we—
‘swq—

1000 4~

Ul wems - |e-600bp

250 4 5

Figure 1. RT-PCR amplification of the m#/D gene showing the expected amplification
of 600bp
Rapid multiplication of transgenics from mt/D gene construct

‘ Vegetative multiplication of the T, plants was done to increase the plant population
% G required for the characterisation. From 9 confirmed plants, about 40 plants were produced
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‘Table 1. Probable hybrid pods
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Cross No of pods harvested
GG20 x CS75 91

GG 20 x CS83 91

GG20 x CS19 71
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Table 2. Number of confirmed hybrids isolated from the crosses

No. Cross Pods Confirmed
harvested hybrids

Foliar fungal discases

1. TG37A xVGI8I6 67 16

2. JL24 x VGIBI6 71 30

3. GAUG 10 xVG 9816 23 07
Stem rot

4. GG20 xCS 19 36 23

57 29

5. GG 20 xJSP39

" Phenotyping of the mapping populations in sick plot
The mapping population of recombinant inbred lines from the cross TAG 24 x R
9227 was screened in a sick plot for stem rot. The extent of infection, among the 316 inbred

lines, was in the range of 0 to 1 00%.

Genotyping of the parental lines and populations
The genotypes viz. TAG 24, R 9227, JL 24, ICGV 86590, GG 20, CS 83, CS 75 and

CS 19 which were used for developing mapping populations were analysed for DNA
polymorphisms. Out of 54 primers already screened, only 5 primers were polymorphic and

several primers did not even produce amplicons.

Figure4. Electrophoregram of four cultivars showing
polymorphic amplicons with PM 30

66
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serprinting of extant cultivars

26 extant .cultivars selected for fingerprinting were tested with the available
d then 18 primers were short listed for developing the fingerprints. A dendrogram
s developed to represent, the composite differentiation patterr of the cultivars
primers. Of these primers, PM 15, 32, 35, 36, 45, 50 and 238 could individually
h the varieties VRI4,LNG 2, ALR 3, VG 9251 and JL 220.

Rescaled Distance Cluster Combine

10 15 20 25 '
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Co icti ifferentiation of the cultivars on the

i drogram depicting the di ( !

| btsisl::;'si;;‘k;olynglorphism elicited by using 18 SSR primers
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FOTI0ASSESSMENT AND ENHANCEMENT OF QUALITY 14
GROUNDNUTANDIES VALUEADDED PRODUCTS

()18 MISRA ANDS K HIsSHn

C Awsesament of quality in g oundnut

 Chemical composition of groundnut cultivars
rown in kharif 2009 were analyzed for th

Kemel samples of 64 cultivars §
§ mean are given in the following tablc

" protein contents. The values for range and

E Parameter Oll(%)  Protein (%)
b Minimum A3MDRG12)  178(M197)
 Maximu 502 (CSMG 84-1  30.7 (SG 84)
= Mcan 453 212
The cultivars TMV 2 and DRG 12 were identified as Jow 0il (42% or less) cult

; 84 and TKG 19A were identified as high protein (28% or mo;
as a low oil (43.8%) and high protein (27.8%) cultivar
In all the cases, the oil content was measured by solvent extraction method by usin;
Soxhlet apparatus. Besides this, densitometric method was also used to estimate the
,’ content using Arachilipometer. A set of parallel oil estimations were made to check
reproducibility and reliability of the above mentioned two methods. It was found that b,
~ methods could be used for oil estimation though Soxhlet method was a bit more consister

‘ - uation of core germplasm collection for quality attributes

The kernel samples of the core germplasm collection of DGR comprising 12¢

ccessions were analyzed for oil and protein contents. The oil content was in the range

39210 50.7% with a mean value of 42.6% while the protein content was in the range
12.4% 1o 34.7% with a mean of 20.8%. The frequency distribution curves for oil and prot:
‘contents indicated a normal distribution about the mean for both the parameters. T}
correlation coefficient between the values of the oil and protein contents was negative.

~ while the cultivars SC
cultivars. Tirupati 2 was identificd

Evaluation of cultivars for quality attributes

S :, Groundt}t{t cultivars grown under water-deficit stress (50% CPE) and control!c
(100 CPE) condition at pod filling stage were analysed for their oil and total nitrogen conte

and the varietal differences were studied. ;

: Under stress, the protein content was high in cultivars B 95, HNG 10, GGTo, K

AUGIO, JL 28§ and low in cultivars CSMG 884, GG 20, DRG 17, Somnath, GG 14

GG 11 whereas in case of Girnar 2, M 13, ICGV 86590, SG 99 and GG 4 the diferen

gvery low. b

.5 ‘Similarly, under stress, the oil content was low i i 3 }

B Sir : 3 s low in cultivars DSG1, GAUG 10, 1C¢

5590 and GG 4 whercas the differences were quite low in TG 37A and SG 99. Under wa

tress, both oil and protein contents were high in DSG 1 and GAUG 10.
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»-added products of groundnut

on and determination of nutritive values of some popular value-added

s of groundnut
dnut value added products werc

~ A number of new and already popular groun
and their nutritive values were worked out on the basis of nutrient composition of

gfedient foodstuffs. The standard values for the nutrients of cach foodstuff (as
P plished in the compilation 'Nutritive Value of Indian Foods' a publication of NIN,

Hyderabad), were used for this purposc.

1. Some yalue—added products of groundnut and their nutritive values

Composition 100"g product

A & o 2 2] ~
2. f 3 et
Q = = = = =
IhEE =
= S
751 48.1 23 51.9 2.7 3.9
561 35.6 17.8 38.6 24 2.7

6610 L1590 %18:8,.313 1.8 2.2
iz ERE 79 12 0.8 0.9

4. Groundnut halwa
‘Salted groundnut 616 289 283 43N TNINNEE
cy groundnut 570303, 24.1 =41 2.5 =N
Crispy masala groundnut 505 429 242 362 3 46

s34 168 22 368 355 26

Groundnut khajur pak 518 46.7 169 29.3 24 3.6
roundnut sweet 523 64 11 25 1.3 1.63

undnut khaman 501  46.6 169 274 2:9 4.6

undnut kachori

undnut flakes 23Rl 351 258 430 N2 NS

3. Groundnut Salty papadi 606 401 157 425 22 22
dnut sweet crispy Pard sg0 547 11.7 349 1.6 1.6
Groundnut fafada 514 38 19 31.6 24 29
undnut khakhra 486 498 192 233 27 29

dnut biscuits 630 70.1 129 33.1 1.8 1.7
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Groundnut sweet Groundnut khaman

ndnut kachori  Groundnut khajur pak

Some groundnut preparations

rendered to other sections/AICRP-G centres

total of 1235 groundnut kernel samples received from Plant Breeding.
my, Plant Physiology, Soil Science, Microbiology, Entomology, and
enetics sections of DGR and AICRP-G centres were analyzed for oil content and
sults were furnished to the respective sections/centres. Another 285 samples
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CTI: BIOTRANSFORMATION OF ,HO1N : '
' INTOUSEFULPRODUC 18 DNUT RY PRODUCTS

(R.DEY,K.K.PALANDS K. BISIHI)

and evaluation of thermo-tolerant and salinity tolerant proteolytic bacteria

_ration of thermotolerant proteolytic bacteria

Using enrichment technique proteolytic bacterial cultures were isolated from soil
o5 collected from the ficlds of DGR, Junagadh. The enrichment was carried out &t
seraturcs of 50°, 60°, 70°, 80" and 90°C. Protcolytic bacteria were isolated on Sk immed
1 Agar (SMA) plates following dilution and spread plating. At 50°C, seven isolates, al
< isolates; and at 70°Cand 80°C, onc isolate cach were obtained.

crecning for salt-tolerance of proteolytic bacterial cultures
Th thermotolerant proteolytic bacterial cultures were screened for salt tolerance at

4 20% concentrations of NaCl separately in Nutrient Agar (NA) and Skimmed
. Agar (SMA) media. The Petri dishes were incubated at 50°C and 60°C. At 50°C in NA
d SMA media, four out of seven isolates could grow at 10% NaCl. In case of P1, the zone
hydrolysis of casein was large (dia. 17 mm) in SMA medium (control, without salt)
' red to that (dia. 14 mm) in medium containing 10% salt. No growth was observed in
the isolates at 15% salt concentration.

°C, none of the isolates could grow even at 10% NaCl concentration in NA or

~At60
—edium. In NA medium, only three out of the six isolates could grow at 5% NaCl

tration.
" Thus at both the temperatures, the size of the zone of hydrolysis decreased with

se in concentration of salt.

_fermentation of de-oiled groundnut cake

of their tolerance of high temperatures, concentration of salt,
Cd: 0.5 mM to 12.5 mM); seven bacterial cultures were

for slurry fermentation of de-oiled groundnut cake for evaluating their protease
on at 50°C. Enzymes were extracted from the

sction potential in slurry fermentati
ure media at 24, 48, 72 and 96 h of incubation at 50°C and then protease activity was
lates by standard protease assay procedure. Two

were identified to be very efficient in producing high temperature and salinity
alkaline protease. Isolate F 1 produced 302.9 IU protease g' de-oiled groundnut cake
8 h of incubation at 50°C in a slurry fermentation, whereas isolate SP8-14 produced

481U g' de-oiled groundnut cake under similar conditions (Table 1).

~ Finally, on the basis
eavy metals (Ni, Co, Hg,

ined in the extracts of various is0
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Isolate

[

P4

P?

Kl

F6

o SP5-8
 SP8-14

B. subtilis

Protease activity

1 Prot yiic activity of high temperature and sall tolerant isolates

|
(IU g de-olled groundnut cake)

At pll K6
18.9
19.7
18.9

302.9
4.7
67.7
174.8
11.5

Al phl 2.0
134
0.0
13.7
250
0.0
35.9
129.5
5.9

DGR
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12: PREVENTION AND MANAGEMENT OF MYCOTOXIN
CONTAMINATION IN GROUNDNUT

(VINOD KUMAR “and P. P. THIRUMALAISAMY ")
*  Principal Investigator of the project up to September, 2009
** Included as an associate since August, 2009

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

- Soil population of Aspergillus flavus was determined by serial dilution technique
re sowing and also immediately after harvest of garlic, onion, and groundnut and also

from fallow land.
‘Table 1. Soil population of Aspergillus flavus in the crop rotation experiment

oy Population of Aspergillus flavus x 10° g soil
ety Treatment Summer Kharif

- B i owieg | ATerhanveR
Garlic 9.4 54 6.0 64
Onion 7.8 6.0 59 46
Groundnut 7.4 7.1 127 6.3
Fallow 9.7 6.2 150 5.6
Garlic 8.3 7.1 56 6.1
Onion 8.7 6.7 5.6 5.0
Groundnut 10.2 6.2 8.0 10.7
Fallow 8.0 6.2 5.0 59

The estimated population of A. flavus before and after harvest of summer and kharif
0ps showed that population was always higher in groundnut plots when grown in rotation
groundnut than in rotation with onion or garlic or fallow land. During summer, the soil
ation of A. flavus decreased in crop rotation with garlic, onion, or in fallow land.
Groundnut-groundnut crop rotation was more congenial for buildup of A. flavus population
ich increased up to 7.1 x 10’ g” soil. In kharif, the fungal population decreased further
en groundnut was grown after rotation with garlic or onion or fallow land than when
undnut was grown in rotation of groundnut itself (Table 1). Further, seed infection and
onization of A. flavus on groundnut kernels were determined by agar-plate technique.
the infection and colonization were higher in sceds of kharif groundnut than those of
er groundnut, Seed infection and seed colonization were comparatively higher in
Kharif groundnut than summer groundnut. A maximum of 43.3% seed infection and 23.3%
eed colonization were recorded in kharif groundnut whereas only 11.1% seed infection and
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slonization was observed in summer groundnut, Thus all the infected seeds v,

ﬂavns( Table 2).
\""- on and sced colonization of Aspergillus flavus a nd aflatoyjy,
lll gmnndnul
Aspergillus flavus ;
: Summer Kharif
* ed Seed Aflatoxin  Seed Seed Aflatoxin
lnfectlon colonization (ppb) infection colonization (pph)
(’/o) (%) (%) (%)
. e = 37.8 20.0 10.8
N - - 422 22.2 109
: 6.7 210 38.9 17.8 24 .4
= = 389 22.2 7.6
- = 36.7 20.0 12.1
= = 35.6 17.8 10.6
6.7 158 433 233 9.7
- = 378 20.0 13.6
co tent (AFBI in ppb) was estimated by indirect compclmve ELISA. The
the range of 7.6 to 24.4 ppb. Compared tocv. J 11, in groundnul

zlggrvest handling of groundnut vis-a-vis Aspergillus flavus infection
mination at various stages of delivery chain (producers-traders-

roundnut, its by-products and value-added products were collected
f processing in different industries. The moisture content, 4. flavus
contamination in these samples were analysed. Maximum moisture

! e breakage of kernels during shelling. The A. flavus infection in the se
geof 15t065% (Fig. 1). The range of aflatoxin B1 content was 0.5 ppb
ly selecled samples. However, in suspected samples it was as hlkh as

! ination. Sprmklmg of water (conditioning of pode) to ruduu the
facilitated the further growth of infection of 4. flavus and thereby
1ination in the samples.
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type
)

.

1 W Hatvested pods

L5 Storod pods

3 Conditioned pods

~ Decorticated pods

Siorod kemels before sorting

: Kemels after manual sorting

9 Discarded kemels after manual sorting
8 Ke nels before vacuum packing

1 WMed roasted kernels
Kemelsfrom oil extraction mill
: Ground nut oil cake (S-737)
" nd nut oil cake (S -737)

Molsture  Seed Infection (%)

content
(V)

Total
Infection

100
100
100
a5
55
55
85
45
X0
90
90
90

Afstasin content (pph)
A, flavies Wandorily  Swspected
Infection  selected kermels  hernels
45 04 42
15 20 120
10 245 K52
15 10 195
40 09 |
30 1.2 3.
30 0.7 153
20 0.8 65
50 09 1.6
55 0.7 09
50 0.6 81.3
65 273 -
- 78 5
7.9 2

_Natural seed infection of Aspergillus flavies and aflatoxin content of groundnnt
~ gamples obtained from processing industries

Sa—
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PROJECT 13: IMPACT ASSESSMENT OF IMPROVED GROUNDNIU
PRODUCTION TECHNOLOGIES: SUSTAINABLY

LIVELIHOOD ANALYSIS

(GD-/Sj\I_@ﬂKUMAR ANDA.P. MISHRA)
d Chittoor in Andhra Pradesh. Out o

Surveys were conducted in Kutch in Gujarat an .
10 talukas in Kutch, six taluks viz., Kutch, Anjar, Abdasa-Nalia, Lakhpat, Rapar, and
ka 2-3 villages were selected based on largest

Nakhatrana were identified and from each talu
area of groundnut. Chittoor district, out of 66 mandas spread across three revenue divisions
data were collected from only four mandals. From

(Chittoor, Madanapalle, and Tirupati),
each mandal,3-4 villages werc selected on

Major crops grown in Kutch are oilseeds, bajra,
brinjal. Groundnut, castor, rapeseed and mustard are impo
groundnut and sugarcane are the major crops in Chittoor.

An inventory of the recommended package of
ctises were collec

responses on adoption of these pra
Kutch, 85% farmers were growing groundnut cV. GG 2,
TATA Sumo and even J 11 (Table 1), whereas in

b the remaining farmers were growing
’ Chittoor, 60% farmers were growing old varieties TMV 2 and/or JL 24 and 40% were
growing the improved varieties viz., Narayani, TPG 41 and ICGV 91114. In kharif, in Kutch,
60% farmers were growing GG 2, 11% GG 20,6% each GG 7 and Western 44, and5GGS.A
few farmers also grew TATA Sumo andJ11.
During summer, 539 farmers in Kutch and 60% in Chittoor purchased seed from
informal sources viz., nei ghbouring farmers, seed traders, private seed agencies and oil
millers. In Kutch, 26% farmers used their own seed and 21% purchased from formal sources
(public seed agencies), whereas in Chittor only 10% farmers used their own seed while 30%
purchased from the formal sources. All the farmers in Kutch and 90% farmers in Chittoor
followed the practice of treating seeds with fungicides (Carbendazim/Dithane M
45/Thiram), whereas only a small fraction (18% in Kutch and 20% in Chittoor) adopted seed
treatment with Rhizobium cultures. In Kutch, 86% farmers and 80% in Chittoor completed
sowing in time but did not care to maintain the optimum spacing. The recommended seed
rate was followed by only 30% farmers and conversely 70% used higher than the
recommended seed rate. The seed rate used by farmers was in the range of 150-300 kg ha
with spacing in the range of20x5 cmto 75x5 cm. :
In Kutch, sowing was done with tractor drawn seed drill by 36% of farmers anc
farmers \fvnh spaall and marginal land holdings (64%) do manual sov?//ing behind the ;e);(smt;L .
whereas in Chittoor all the farmers followed manual sowing behind the plough. In Kutch fn.
Chittoor, 23"% anq 28% of the farmers, respectively applied organic manures. I.n Kutch, 17°
armers and in Chittoor, 12% farmers applied fertilizers on the basis of soil test values. A vas

rity of farmers of both the districts applied higher than rec
: ( ommended doses ©
, while only 17% farmers in Kutch and 20% in Chittoor applied the recommsecnbd:‘

the basis of largest groundnut area.
jowar, cotton, pulses, date palms and
rtant among oilseeds crops. Paddy,

practices was prepared and the farmers'
ted and analyzed. In summer season, in
11% were growing Western 44, and
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tof .dop"m\ of im

e ] waclng
ehind the plough
.th tractor drawn seed drill

of organlc manures

in optimum conditions

Kutch
(n=70)
65 (92.9)
67 (95.7)

18 (25.7)
15 (21.4)
37 (52.9)
70 (100)
09 (18.6)
60 (85.7)
20 (28.6)
30 (42.7)
45 (64.3)
25 (35.7)
14 (22.7)
12 (17.1)

12 (17.1)

4(05.7)
54 (77.1)
20 (28.6)
18 (25.7)
18 (25.7)

25 (35.7)
12 (17.1)
33 (47.1)

22 (31.4)

8 (11.4)
40 (57.1)
60 (85.7)
68 (97.1)
25 (35.7)

res in parenthesis indicate per cent value
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Summer

Chittoor
(n=50)
AR (96.0)
20 (40.0)

5(10.0)
15 (30.0)
30 (60.0)
45 (90.0)
08 (12.0)
40 (80.0)
15 (30.0)
10 (20.0)
50 (100.0

0
14 (28.0)
6 (12.0)

10 (20.0
15 (30.0)
25 (50.0)
07 (14.0)

8 (16.0)

7 (14.0)

16 (32.0)
14 (27.3)
20 (40.0)

5(10.0)
16 (32.0)
29 (58.0)
38 (76.0)
48 (96.0)

5(10.0)

proved practices by the groundnuf farmers

K

Kuteh
(n-94)

71 (#4.%)
72 (90.0)

14 (42.5)
13(16.3%)
40 (50.0)
7% (97.5)
09(11.3)
69 (86.3)
32 (40.0)
59 (73.8)
33 (41.3)
47 (58.8)
28 (35.0)
8(10.0)

14 (17.5)
10 (12.5)
25 (50.0)
12 (15.0)
15 (18.8)
16 (20.0)

22 (27.5)
10 (12.5)
48 (60.0)

26 (32.5)
14 (17.5)
40 (50.0)
65 (81.3)
55 (68.8)
20 (25.0)




doses of fertilizers. Farmers perceived that the higher the rate of application of fertilizep. it

higher the yields. In both the districts, farmers generally practised manual weeding 4, ,'” 2
28% in Kutch and 14% in Chittoor applicd chemical weedicides. In Kutch, 267, farmn

and 16% in Chittoor applied gypsum and almost an cqual number of farmers adopte,

suitable micro nutrient management practices by spraying commercially availah ,,f
micronutrient mixtures (Groth, Mahaphal and Mazik).

In kharif, 50% farmers purchased seed from informal sources, 40% uscd own gee and
only 16% purchased from the formal sources. A vast majority of farmers (97.5%,) adopte
seed treatment with fungicides (Bavistin/Thiram/Mancozeb/ Vitavax) but only 11%, adep,.
seed treatment with Rhizobium culture. Sowing is completed in time by 86% farmcr, |,
tractor drawn seed drill is used by 59% farmers and optimum spacing was followed by 734,
farmers. The seed rate of 125-200 kg ha ' with spacing in the range of 45x15 cm to 75x3() cm
was followed by most farmers. Organic manures were used by 35% farmers whereas only
10% farmers applied fertilizers on the basis of soil test values. Almost 50% farmers app|ic |
higher than the recommended doses of fertilizers, as they perceived that the higher the 1y
of application the higher the yields. The farmers generally (85%) practised manual weediy,.
and only 15% farmers used chemical weedicides. Only a small number of farmers appic

gypsum (19%) and micronutrients (20%).

Plant protection

Though most of the farmers believed that the insect pests and diseases were not 4
major problem for summer groundnut yet they resorted to spray of insecticides and
fungicides. Farmers reported the fairly noticeable incidence of sucking pests viz., aphids and
jassids and negligible incidence of whitefly. Farmers used Acephate, Imidaclorprid.
Monocrotophos and Quinolphos for spray. As the farmers considered insect pests and
diseases as the major problems for kharif groundnut, they applied higher than the
recommended doses of insecticides and fungicides. Farmers reported the incidence of
sucking pests such as aphids, jassids and diseases such as stem rot, collar rot and leaf spots.

The stem rot was the major problem encountered by the farmers.

Harvest and post-harvest management

Most of the farmers (86% in Kutch and 76% in Chittoor) harvested their crop a
'right maturity stage'. The harvesting was done mostly by tractor in Kutch, whereas the same
was done manually in Chittoor. Farmers generally followed sun-drying their produce in
open fields. The threshing was done with the help of mechanical threshers in Kutch whereas
it was done manually in Chittoor. All the farmers practised collection of the left over pod-
from the fields after harvesting the crop and most farmers mixed these left over pods with the
main lot. Majority of the farmers were not aware of aflatoxin contamination and hence dic
not adopt any management practice for preventing aflatoxin contamination. In Kutch th:
farmers stored the produce for 2-4 months in the form of pods untill they could realize bettc
et prices whereas in Chittoor most of the farmers (73%) sold their produce immediate|-

. ers approaching their fields.
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4 the farmers did adopt most of the grjliqu! prucljccs b'ul' applicd Inghq than the
i 4 seed rate, and also doses of fertilizers, insccticides and fungicides for
" f groundnut in summer, whereas in Chittoor the most critical component J.¢.
ved V:rictics was not adopted by majority of the farmers.

[n both the districts, however, the cxlcql of adoption was_lpwcr for pragliccs such as
e wio-fertilizers, optimum sced rate, soil test based fertilizer application, gypsum
lof :::: micronutrient application and chemical weed management.

plicativii

o assess the impact of improved technologies, the farmers could be grouped into
s on the basis of their adoption scores: adopters (score > 10) and non-adopters
oup

A
P U

The results showed that there were significant differences between adpplcrs and
ors in respect of livelihood assets such as human assets, natural/physncal assets,
and social assets. In case of human assets, however, there were no differences in the

education and dependency ratio (Tables 2 and 3). Signiﬁcant. differences were also
petween adopters and non-adopters in respect pf formal institutional contacts and
lihood outcomes (Table 4). The differences in lfvehhood assets viz., age, houschpld (hh)
number of effective workers, farm size, nmgated.area and possession of livestock
ated that the adoption of improved technologies was influenced by these factors.

2. Quantitative values of human and physical/natural assets of adopters and
non-adopters

Quantitative value Overall
~ Adopters  Non-  Z value mean
(n=38) adopters

(n=82)
406 472 YV R
75 6.8 0.87 7.3
2438 13.1 6.64"" 16.8
5.7 4.7 3.43" 5.0
ffective workers (score) 2.5 2.0 231" 2.2
2.5 2.4 0.30 2.5
243 17.6 8.50" 19.7
38 1.9 51 2.5
(ha! 23 0.9 6.18" 1.4
score) 0.9 0.6 5.16™ 0.7

dicates significance at P < 0.05; ** indicates significance at P < 0.01

ey
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ihe major impact of adoption of impro
5 a'), which result
was realization of high pod yields of groundnut (1185 lqglh,. p_l R Setied i
! are i wl vields
income from agriculture (Rs 1 88,078 hly ) compart d 1o low pod ¥ :
X : y & ' §f WIse foeere
low mncome (Re 60,041 hh ) of non ﬁl'(\ph"_ﬂ ( 'n'\l( 1) I he sl :‘ ¢
\ » aletis QRO
licated that various attributes like houschold size, malefial po 10n, it

1 adoption of improved tee
5) indicating

11 can also be « onetred that B

|

hnologies significantly influence

e
that these variables acconnte

contact for advice and
vield. The adjusted K was 0.929 (Table
almost 93% variation in pod yield.

Table 1. Quantitative values of financial and social assets of adopters and non adag,,,

Livelihood assets Quantitative value  Overall
Adopters Non- 7 value mean
(n=138) adopters
(n=82)

Financial assets (Rs. hh')
60041 9.02"" 100586

Income from agriculture 188078

Income from livestock 13650 6579 634" B¥%14

Other income 12830 976 2.89" 4017

Total income 119246 43708 8.80"" 113421

Credit availed 13737 2061 512 5758

Social assets

Membership in org. 0.9 0258 133807 0.5

0.9 0.3 7.99" 0.5

Extension participation
** indicates significance at P < 0.01.
Table 4. Quantitative values for formal institutional contacts and livelihood outcomes
of adopters and non-adopters

Variable Quantitative value Overall
Adopters Non-adopters Z value mean
(n=38) (n=82)
Institutional contacts
Inputs 0.8 0.4 5.10" !
Advisory 0.9 0.3 9.94™" 0.5
Livelihood outcomes
Pod yield (kg ha) 3185 2112 21.09™ 2452
Haulm yield (kg ha™) 3975 3265 18.24" 3490
## indicates significance at P < 0.01.
80
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B amentand refinement

sof Junagadh district

:“d 16 during kharif for assessmen

tand refinement of technologies

s for motivating the farmers

create awarencs
. 37A was demonstrated to the farmer

er 9 Gl of variety TG
powng;‘:(:‘ll‘a::}i‘limlz comparison with the prevailing varicty GG 2 I'he result
‘ mdlc:l‘ed that TG 37A was superior in yicld (2421 kg ha') compared with GG 2
3y With TG 37 A, there was an advantage in pod yicld by 24.3% and haulm yield
ha ) 10 GG 2. Consequently, the gross monetary returns (GMR) also increased
" the net returns (NR) by 43%. The benefit cost ratio was 2.3 with TG 37 A
_8withGG2

g : kharif, the potential of improved varie :
ted in the farmers' fields to facilitate comparison wi
s indicated that with TG 37A the pod yiel

d by 16% compared to GG 2 ] .
15.6% and the NR 28% over the popular varicty GG 20. The benefit cost ratio was

TG 37A comparedt02.2 with GG 20.

1o 5. Step-wise regression of independent variables on pod yield
: AT ' b-value SEofb t-value

1602.264 62242 25.743**
20.283 9.126 22.280*
10.397 3.845 2.704**
contact (advisory) ~ 81.293 28309 2.872%*
80.813 4032 20.045%*

usted 2=0.929; = 313.201**; SE of estimate 130.247
ignificance at P<0.05; *xindicates significance at P<0.01

use of fertilizers

he package of balanced use of fertilizers (NPK) recommended by DGE
lin farmers' fields along with the farmers' practice of nutrient management t
and Urea. The results of summer trials indicated that application of recorn
NPK through AS, SSP, and MOP, and also application of PGPR increasec
groundnut by 13% and haulm yield by 12% over farmers' practice,
46d9% higher GMR and 11% higher NR over farmers’ practice, whereas in &

.22 on-farm (rials (€ )Ts) were conducted during

to adopt the improved
“in their own

ties viz., TG 37A and Girnar 2 was
th the popular variety GG 20.
d was 1625 kg ha' while with GG 20 it

ha'. Thus by using TG 37 A, there was an advantage in.pod yigld by 15% and iq
0 and consequently the GMR with TG 37 A was
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Table 6. The performance and profitability of improved variety TG Aand popu),,
variely GG 20

Summer Kharif

1P Increase  FP 1P Increage

; over FP over Fp
e . CR N ... (%)
Pod yield (kg ha ') 1833 2421 1407 1625 155
Haulm yield (kg ha™") w15 012 070 erg
CoC (Rs. ha') 24650 24650 , 18250 18250 -
GMR (Rs. ha') 43395 57389 322 40778 47137 156
NR (Rs. ha') 18749 32739 TPGNNDI578 28887 282
Additional NR (Rs. ha") - 13990 - - 6359 .
BCR 1.8 23 : 2.2 2.6 ’

the pod and haulm yields increased by 7% each compared to farmers' practice. The Coc
increased by 12%, GMR and NR increased by 15% and 7% respectively notwithstanding th
decrease in BCR from 2.3 with farmers' practice to 2.2 with the improved practice. As the
increase in net returns by the application of the recommended doses through their supply b,
AS, SSP, and MOP was not very encouraging, there appears to be a need for recommending
alternative cheaper combinations of sources of these nutrients like urea, DAP, and MOp
alongwith sources of sulphur and calcium.

Table 7. The performance and profitability of balanced use of fertilizers

Economic z Summer e : v.ﬂaﬁf
indicators FP IP  Increase FP - IP Increase
> - Over FP Over FP
-'(%) : (%)

Pod yield (kg ha™) 1817 2100 15.6 1975 NS AT5 TS 7
Haulm yield (kgha) 2605 2975  14.2 2800 3050 89

CoC (Rs. ha™) 25340 27511 86 17500 19637 122
GMR (Rs.ha') 44645 49350 105 38112 43712 147
NR (Rs. ha') 19345 21839 129 22525 24075 6.9
Added NR (Rs:ha') = 7 © - ooao i F st s e 1550 -

S U

BCR LSS ey ZARSEDS s

ébm

-y 700() 11




>anort
009-10 (| ‘i’,{"

pring. evaluation and implementag
’ on ¢
ndnut of Frontline De
‘ gofseason wise FLDs

monstrations (¥ 1L.Ds) in

The technical programme for conducting
ings or workshop for rabi-summer ang I.'/u’;
queted in several states viz., Andhry Pradesh. Gu:
ashtra, Punjab, Rajasthan, Tamil Nady, (), Swarat, Karnataka, Madhya Pradesh
ring 2009-2010. In rabi- . l ll:ll I r:ulcleWcslchgal'mIN h caste
064!’:“ 20 centres. The 'IITUII)]:I“”_’ 278 FLDs were conducted at (l X( ccr(l,lrrchL;‘r;:;':“
such as Improved Vzlricl);, I"’:'l:r;r;()cl:ld;\ﬁllcr(ilc:ln lv(Ilil'l‘crcnl aspects of illll;r()vc:;
ent (IPM yrated Dicoasca anagement (INM), Integrate
: ﬁnWM)(Planz’Glrgt;ﬁ:d[‘)Ld Dl_.st.asg .Munagcmcnl (IDM), (lnlcg:'a::(ll%xl-b-g
gemer s romoting Rhizobacteria (PGPR) and Xee
opping systems. and groundnut based

gvaluation and Reporting

I a8
,.,'/l ,.l.)‘\‘w.l splanned during the AICRP-G;
JSeasons, Accordingly, 642 F1f)s were

The results of FLDs on improved varieties, averaged over all the centres, indicated

and haulm yields increased b 0 ~

: : y 33.3% and 25.5% respectivel

es. The GMR and NR increased by 37_%_and 60% rcspcctivgl y an‘:j lh‘cv[(s:CyRoi\r,Iecl;J:sc:(:

2.43 to 2.84 compared to local varieties. The results of FLD on whole package
d that'the pod and haulm'yle!ds increased by 30.5% and 28.5% respectively over

8 Pr:‘:;‘;;' The cost oi; cu'lIE;,vatlon increased by 9%, and the GMR and NR increased

9% an o, respectively. The BCR increased from 2.43 t i age

i 310 2.67 with whole package

' The FLDs on INM indicated that the pod yield 0f 2369 kg ha' could be realized with
hich was 9% higher compared to farmers' method of nutrient management (2170 k
Due to INM, the cost of cultivation increased from Rs.17,067 ha' to Rs. 18,070 ha%

the GMR, ITJR and BCR increased from Rs. 47,731 ha' toRs.52,109 ha', Rs.30.667
Rs.34,039ha”, and 2.8 to 2.9 respectively.

The FLDs on IPM indicated that compared to farmers' method of pest management, with
{ the pod yield and GMR increased by 9% each, and NR by 10%. The FLDs on IDM
cated that the pod yield with IDM was 2230 kg ha ', which was 17% higher compared to
method of disease management (1900 kg ha'). The haulm yield also increased from
ha' with farmers practice to 2610 kg ha’ with IDM. The cost of cultivation increased
17,990 ha to Rs. 19,955 ha' with IDM, whereas the GMR, NR and E CR increased
. 40,558 ha' to Rs. 49,038 ha', Rs. 22.568 ha" to Rs. 29,083 ha' and 2.3 to 2.5
tively.

" The FLDs on IWM indicated that the pod yield, GMR and NR increased by 12% each as
pared to farmers' method of weed management. Whereas the FLDs on PGPR indicated
the application of PGPR recorded an average pod yield of 2909 kg ha', which was 13%
gher than farmers' practice (2574 kg ha"). The haulm yield increased to 3236 kg ha' with
which was 10% higher than farmers' practice (3023 kg ha ). The economic analysis
that the cost of cultivation increased only slightly (2.7%) from Rs. 18,961 ha" to Rs.
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; organized at DGR
L C '{7 "IQr.OMcersofagrlculturaldcpurtn
A o~ ningcoursc (MTC) on Farmer Participatory Research for Increq,

poe i ion functionaries of Andhra Pra,
Production was 0 anized for the extension Tub rad
: Guj.:‘::oﬁssa'rfaahamshlm. Punjab and Tamil Nadu. The course covered )

s and activitics :
icipatory research approaches
spraisal (RRA) and Participatory lcarning and action (PLA)

1wents

such as PRA

1 development scenario of groundnut

dnut production and protection technologies

ry evaluation of groundnut varieties: DGR experiences
jory evaluation of groundnut varieties: JAU experiences

;« ation and Communication Technologies (ICT) in Agricultural
on-experience of conducting FPR and developing ICT tools, and

DGR and JAU experimental fields, farmers' fields in and aroun:

re evaluated for their knowledge on 23 items covering all the aspects of
administering a specifically designed test on the first day of the coursc
y of the course. The scores of 0 or 1 was assigned to each item fo;
ponse, respectively. The marks obtained by each trainee out of 23
t marks. The average per cent marks of trainees before and afier
83, respectively, there by indicating a substantial gain in knowledz:
was improvement in the minimum score from 34.8% to 56.5% and

e from 69.6%t0 82.6%.

rogrammmes
armers Training programmme on Groundnut Production Technol

CRISAT was organized from 24.08.2009 to 26.08.2009. The farn
stricts of Tamil Nadu attended the training programme.

ining programme on Low Cost Technologies for Improving Groun

as organized first from 09.09.2009 t0.13.09.2009 and then again |
10 22.03.2010. The farmers from five districts of Orissa attendec

training was sponsored by the [SOPOM.



yisits (0 DGR, Junagadh

gix group cach comprising farmer:
isitors {rom varous s!:l:o,‘ ‘_,“‘" '(-. students, or officers visited
State Department 2., Gujaral, Rajasthan and A I d this directorate
of Agriculture and State A i '1” Pradesh visited

: prcn friral { Intvers
versimies

ratc. The
¢ Visils. The visitors we
h . ¢re
re shown round various held
CAPCTIme nis, 11
et

and Jaboratories ¢ uippe
< a“di“_vmmk nl)m:( Il)lztl(: with .'.slnlc ol-the-art equip
iR and its activities. Inter |l'”‘ 1Ll
action of visit
sting farmers

officers with the scientists of DGR was also
0 as also organized.
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DING FOR LARGE SEFEDED AND CONFEC HONER,

A

HCHUNTLAL, RADHAKRISHNAN, T A L. RATHNAK T IMA p
| DAGLA® VINODKUMAR** AND S.K. BISHI*)

o ary 2010 onwards
' Up to September 2009

’

0 D, ten crosses were attempted to incorporate the large seed -,
Advanced breeding lines from DGR, ICRISAT and BARC ..
on programme. A total of 1686 buds were pollinated and 450 pro.1,
vestod and thus the success rate was 28% (Table 1).

mme in kharif2009
""" ‘Number of buds  Number of  Success rate
pollinated F1pods (%)
harvested

198 78 39

277 63 23

207 59 29

144 45 31

202 63 31

181 47 26

98 20 20

109 26 24

138 37 27

) 42 32

Total 1686 480 28

tification of true hybrids

s generated in kharif 2008 were raised along with parents and the truc
d on the basis of vigour of the plants and dominant male-characters
plants were harvested separately for further advancement. Two
 rejected; from the remaining eight crosses, 28 confirmed hybrid



.9j10

' ‘ndgcncratinn advancement

.Iﬂ F, gcncraﬁ . : :
ation also SIX CrOsSes, which did not show scgregation, were rejected. The

o crosses Were cross-wise hullg-lmrvcslcd for advancing to next generation. Ten
»_.‘;; n F, were sown and their FIosEnics Were harvested in bulk, after rejecting one cross
" ferior attributes- Eleven crosses in I',‘ were advanced without selection. Of these
.+ inferior attributes were rejected. Similarly, 14 crosses were advanced from F, to
on. phenotypic selections were made from the stabilized material in F,
-F,generation, seven new advanced breeding lines were developed from three
_binations. Similarly, three advanced breeding lines were developed in F,

on, 12 crosses were sown and true I s (segregating) were identified. In

o from other three cross combinations (Table 2).
5 Selections made in different filial generations (kharif 2009)
Generation Crosses
Sown Rejected Selected

10 2 8
12 6 6
10 1 9
11 7 -+
17 3 14

‘Fs 10 new advanced breeding lines selected

A 1ce and multiplication of advanced breeding lines

To obtain sufficient seeds for different station trials, seeds of 29 advanced breeding
e multiplied. Seeds of another set of 90 advanced breeding lines (14 Spanish and 76
nes) were maintained.

\ kharif 2009, two yield evaluation trials were conducted. In both the trials,
jons on pod and kernel yields, and related traits were recorded. The growth and
the lines were poor because of the prolonged dry spell coinciding with the

tive phase of the crop.
yield evaluation trial of advanced breeding lines

enty-five groundnut genotypes comprising twenty-one advanced breeding lines
for large-seed types and four check varieties (TPG 41, GG 20, M 13 and
were evaluated in kharif 2009 in a replicated complete block design with three
(plot size: 5 rows each of 5 m; row-to-row distance: 60 cm; and plant-to-plant

hinarow: 10cm).

87 S
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- // s traits studied g
; ificant for all the ied as
ere hlghly sign he best check varicty for

due to genotypes nd to be't
GG 20 was fou with respect 10 pod and kerne

The di ﬂ‘cmnccs . fance 7
RS by the analysis of varianct: this variety o
xﬁl:: ?x!aciat;e:ndynone of the sc""typessf}u)rp}a{sos;gvcr, a few advanced b(r’c;?;ggzl)"l‘? were
yiclds, SMK and S‘hcl:in%t(l;lf;g\g; E-ls - (PBS 19022, PBS 29148 an 4) and
) rior L0
slgmﬁcang)s' i‘;l(’); > and PBS 19023) (Table 3)- i £ 3
HSMK (P - ing advanced preeding lines in preliminary yield
mance of promis ng
Table3. Perfor trial for large-seed size L .
s < AK SMK ST

evaluation
B (%) (%)

40 71
35 67
B 26 54
33 67
30 69
0 72
23 63
k] 58
30 61
} 18-50 52-72
27 4
3

Advanced yield evaluation trial for large-seed

Single year

Twenty-four groundnut genotypes comprising twenty-one advanced breeding lines
developed for large-seed types and four check varieties (TPG 41, GG 20, M 13 and
Somnath) were evaluated for their performance in kharif 2009 in a replicated complete
h of 5 m; row-to-row distance: 60

block design with three replications (plot size: 5 rows eac

cm;and FE ant-to-plant spacing within a row: 10 cm).
ghly significant differences due to genotypes were found for all the traits studied

dicated by analysis of variance for these traits. GG 20 was found to be the best check for
ts studied. None of the genotypes surpassed this best check variety with respect (o
d kernel yx'eld's, SMK and shelling turnover. A few advanced breeding lincs.
ormed significantly superior to the best check variety for HSM (PBS 291 25
and HSMK (PBS 29117, PBS 29124, PBS 29125, PBS 29127 and PBS




vy
3%/

AW

@
ﬁ'ﬂ-' 10 -

LGV 00456 and 1CGV 97079 (Table 4). This (r1a] will be repeated for one more

( ' rerfol’m'“cc of promising advanced

au breeding lines in yield
0 rial for large-seed (Kharif 2009)

w.l de HSM HSMK SMK  §T
i (kgha™)  (kgha') (1) ® (%) (%)

957 630 45 59% 40 66
1584 1041 47 61* 4] 66
967 617 50* 62* 31 64
1302 887 55% 68* 4] 68
1483 873 48 59* 30 59
1264 842 47 64* 42 67
1739 1181 50* 60* 46 68
980 684 40 50 32 70
1603 1159 46 54 46 72
985 643 44 52 33 65
745 450 39 52 27 60
1097 696 44 55 36 63
415-1739  222-1181 38-55 47-68 27-46 53-72
21 21 7 5 28 2
272 173 4 3 12 2

yield evaluation trial for large-seed

arif 2008 and 2009 seasons, 18 advanced breeding lines developed for large-seed
ed along with four check varieties (TPG 41, GG 20, M 13 and BAU 13).
variance revealed that differences due to genotypes were highly significant for all
udi i ions were also significant. )
van?gt.i'(l)‘xtlledgg( tlg l)rllé:gc\?vggssigniﬁcant ognly for SMK and ST. On the basis of
means, ICGV 97079 was significantly superior to best check for both pod and
. Similarly for HKW six advanced breeding lines (PBS 29124, PBS 29125, PBS ;
00451, ICGV 00456, ICGV 97079) and for HSMK, four advanced breeding y
9124, PBS 29125, PBS 29127 and ICGV 00456); and for SMK only one lme :
24), were found significantly superior to the respective best check variety (Tabl&S).i e

89 S el




Table5. Pooled analysis of 181

SRR

kharif 2009)

Test entry

PBS 290 96

4155

.m__
PBS29116 1336 880

ICGV 97079

1761*

1201*

61%*
62*
63*

58
66*
57

46
52
53

arge-sceded advanced breedmg lineg (khq, i
Y2

60*
35
52
37
40
59
46

34
53
39

%@«

4""

ST
(‘/,,)

69
£
)

61)
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J UTILIZATION OF WILD ARACIIS GENE POOT FOR
mpn()ver-Nl OFGROUNDNIU

(SK BERA, PC. NAUTIYAL, AL SINGIL RADHAKRISHNAN.
T, CHUNITLALAND PP THIRUMALAISAMY)

cian of wild Arachis accessions for the traits related to drought tolerance

¢ leal arca (SLA) of genotypes is being widely used ag ool for selection
ce in crops on the basis of its being negative ly agsociated with drought
ADChlornphyIl Meter Reading (SCMR) has been found (o be negatively
A. Both SLA and SCMR were recorded at two stages of crop growth

'hand then on 20" April 2009) in 88 wild Arachis accessions (Table 1)

‘was in the range of 12.37 t0 45.77 with a CV of 8.66% in March while it
£23.9 to 44.83 with a CV 0f 9.88% in April. The differences between the
arch (32.68) and April (33.77) were negligible (Table 1). As most of the
i perennial in nature, this variation in values indicated the environmental
) this trait.

as in the range of 64.69 to 471.00 with a CV of 30.65% in March and
aCV value of 16.84% in April (Table 1). Both the values for individual
s of the population varied widely from March to April. The mean
blg: 1. This indicated a significant influence of environment on this

genotypes (Fig. 1) and also the population
. {S Aasmuch_more mﬂucnced by
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*SCMR for their values slighi|,
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SCMR a more desirable a1,

allowed to grow for onc
stent have been reported
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AT " aCh in all the aee
in control (w 1thout N-I(. 1) inall !Iu accessions except 186 and 197 (Fig. 3) with maximum
difference in the accession 189, fo]1ow '

cdby 179 thereby indic
. ke \ cating that these two genotypes
cast affected by g T ey . : ) z 4
were lea aticcted by salinity. This can be ascertained by analyzing sodium and potassium
uplakc ratio of'calli concerned. ¢
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Chlorophyll (a+b) content (mg g¢' fresh calli)

- -

Identity of genotype
|

Figure2. Chlorophyll content (mg g") in the calli of 28 wil

Arachis accessions growing under control and salt
stress condition (250 mM NaCl)

Hybridization

Fresh hybridization was done in field conditions in kharif season to develop
interspecific hybrids vis-a-vis introgression of desirable genes in cultivated groundnut.
Cultivar J 11 was used as female parent in all the crosses, while accessions of various wild
species namely A. duranensis, A. appresipilla, A. regoni, A. diogoi, A. helodes, A. pusilla, A.
corentina, A. kemf-mercadoi and A. kretschmeri were used as male parents. For each cross,
about 500 flowers were pollinated and the probable cross-pods were harvested. The highest
number of probable cross pods (594) was harvested in the cross between J 11 and derivative
of A. pusilla and the lowest number was harvested in the cross between GG 20 and derivative
of A. pusilla. The probable cross pods will be sown in the field during ensuing rainy season
for identification of true hybrids and their subsequent use in back crossing.

Evaluation of breeding lines
Initial evaluation trial

Advanced interspecific derivatives were evaluated in summer season for yield and
yield related traits. Fifty-four genotypes were sown along with three checks in augmented
design having three blocks. Each genotype was sown in two lines of three metre following
standard crop management practices. Thirty-four genotypes gave pod yield higher than
check, TAG 24 (128.7g 10pl"'). NRCGCS nos' 409, 385 and 411 gave hundred-kernel mass
higher than 60 g and were identified as promising HPS genotypes.

93




Advanced evalu® i ific derivatives were cvaluated

$ inmpwl ¢ deriva 3 alua C(. for yield .
.Pmm's::gr scason. Twenty-four genotypes along with thyc,. .‘,' nd v

traits during sumlications. Each genotype was sown in five lineg (,r(,;u"k Werg
RBD with 3 rep ctices ofcultival(iion. Sl:iatislical analysig in(“)(r“'u lm-.,',fl',, :
§ i i 1293 ¢ - Al
_vielded the checks in pod yield (129.3 g 4 33 - " tdled gy, Deg
the genotypes S5 d 363 were, however, at par with checks. For % The Pog I-',mf' ‘

I

' 285 an : PO 1yie
NRCGI(Z:SS ;:nsi :hsb reeding lines were evaluated along with check (T /\((; ‘yzl;lq ang j 1
Geumts, were sown in five lines of three metre bed with line to Jine 28 ‘) In rajp,, "la
notypes of 10 cm. Standard crop management p Factiog

1 (.illy of 4% Ca
spacin of gs
plant to plant spa MgR and SLA were recorded at 45 and 70 pap = Vere o))

ion on SC
observations were recorded atharvest. Non of the genotype differca i 1. |
check (50.0g lOplant") in pod yield though the geno?ypes, NRCGC,S nos' 3¢( ) ]}[(I> With},
401 were at par with the best check. Both the harvest u}dc?( and shelling mm(wé; 1, 366
CS 360 were higher than those of the best check, while in case of the genoty Of g,
nos' 401 and 361, only shelling turnover was lughgr than the begt Cthkm-; NR( G
genotypes could be promising and need further evaluation. + Thege

“Three Virginia advanced brgedmg lines were evaluated in 3 Separatc .
with check (GG 20) for pod yield and its related traits during rainy season, (ittnL m;:f ‘
sown in five lines of three metre bed with 60 cm spacing between lines ang | (,9‘1_\ Pt
between plants. Standard crop management practices were adopted rili\k‘lll
Observation on SCMR and SLA were recorded at 45 and 70 DAE, while oghe, 0; t
were recorded at harvest. The pod yield of none of the genotypes was sign; ﬁcum]\\\'
than that of the best check (4.9 g pI"). The podyield of two genotypes, NRCG g 5. -
was, however, numerically higher than that of the best check. Both the sheljiy, Im
harvest index of the genotype CS 385 were at par with the best check. Thcbhzn*\
(28%) of NRCGCS 376 was, however, higher than that of the best check. |y,
turnover was lower. Thus, out of these two genotypes NRCGCS 385 e u

promising.
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B of SLA of both Virginia and Spanish genol
‘i'nNRCGCS 4()4(|"i§’.-4) thus indicatin ;
increase ofll_w as:g ol llllgcmp. A simil
vironments i.c. 45 anc 0 DAE. In the present « e SC
that of SLA. 1.¢. lhc’S(’MR values nl'nlmsl (»l"lll:?;'lg;l(|)'ll; t(s \,:/,m “‘:'”‘;’L:(""

e values at 45 DAE with the exception of NR(:(;('S' [1)().1 ’;;t) '(ll"!'"u::'

ble differences only. ‘Gcnol)’Pcs NRCGCS nos' 361, 185 hkl,‘“” ” : )

low-SL{\ and h,lgh-SC‘M R genotypes and may be uscd as .d()‘n()l’ are ";"-“

nmes aimed atimproving drought tolerance in gmundnul: il

f_segregaﬁng progenies

X ypes were higher at 45 then at
J ¢ { H ¢

: .lw WAtSLA in groundnut, in general,
artrend was observed in wild Arachis

season, 27 segregating progenies were sown in five lines > metre

on. These progenies (F, to F,) were derivatives of f’n(\)/t;ﬁ\:\;nelclln i;:fub/f:
t of 27 progenics, 14 did not segregate further and were selected fo.r
r IVT. The pod yield, shelling turnover and hundred kernel mass of six
ADU-164, JADU-IO.S, JADU-119, JADU-120, JADU-60/A JAbU-I38
1 those of GG 20 (seml spreading type) and the values of these,attributes of
notypes were hlgher‘than those of TAG 24 (bunch type). The single plant
m the segregating progenies were used for generation advancement.

tolerance of PBND

season at Raichur, 28 promising genotypes were screened for tolerance of
e incidence was recorded at 40 and 60 DAS and also at harvest. Maximum
ce (56.25%) was recorded in GG 11. In NRCGCS nos' 107 and 171, less than
ence was recorded at all the three stages. Thus these two genotypes were
e highly resistant to PBND while with a disease incidence of 10-20%, the

GCS nos' 50, 83, 103, 108, 164, 166, 205 and 221 were found to be

types for tolerance of Alternarialeafblight

severe natural incidence of Alternaria blight in summer season in
surrounding areas. In DGR-farm, the disease incidence was in the range of
types) to 80% in the genotype ICR 41. Interestingly, the multiple disease
ific advanced lines (NRCGCS nos' 19, 27, 70, 74, 77, 83, 85, 86, 124,
5, 196, 222, 240, 242, 244, 247, 249, 280, 285, 296, 298, 349, 396, 363),
at DGR were found to be free from the disease under field conditions and
yossess resistance to Alternaria blightalso.

multiple disease resistant genotypes

fic groundnut derivatives were tested initially at Junagadh and then at
ction to various diseases. For rust, early leaf spot, late leaf spot, PBND, stem
leaf blight diseases, the reactions of all the 25 genotypes were inthe range
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of tolerance to resistance. Eight genotypes, NRCGCS nos' 21, 77. 83w : M
\' ’
) |

222 .were identified to possess multiple discase rcsi_slupcc in ficlds n,‘,. e )
late leaf spot, PBND, stem rot and Alternaria leal blugh} at two lm:;m.,ﬂ‘ Carly, 1 40
Raichur) over years (2005-2009). The proposalg for registration of 'hc('f" ,,““’”, .;: |
been submitted to NBPGR, New Delhi for registration. Some f ||,c\j"_" 1'.<=:,,,,./:l""'.:

resistant penotypes are being used as donor parents in hrwdi"".k Mulgjyy . by
incorporating resistance to biotic stresses. 5 Progy,,

Novel groundnut germplasm developed and registered

A ‘crinkle-leaf white-testa' mutant was developed from (h
rose-testa' mutant and 'normal-leaf white-testa' mutant while another ‘Crinklo.; k]
mutant was developed from the cross of 'crinkle-leafrose-testa’ mutant gy, :1 : le- Calroq.,
testa' mutant. The trait of crinkle-leafis dominant over normal-leaf whj), = "1()rlF1;n|~ fr
red colour of testa is dominant over rose colour. SRt o, ¢

cr()SS of !

Both the newly developed mutants were novel in the sense thy, the trq:
leaf' and white or red colour of testa segregate independently and gy ulra,m of ‘e,
control in the newly developed genotypes. Registration numbers INGR 0; t;r Mo,
09128 of these novel genetic stocks with 'crinkle-leaf white-testa' and ' nk| ‘1 27 ang
respectively was obtained with NBPGR, New Delhi. C-leafrey

Molecular analysis of salt tolerant wild accessions

Identification of sequences of cDNA fragments prepared from (}

1€ ranscrjpy,

tissues having differential expressions is being used to discover the function;
genes. On the basis of chlorophyll contents and Na/K uptake ratio iy, Sl ca
grown in vitro under salt stress (Table 2) (Fig. 7), two accessions of 4.
11832 and NRCG 11817 (Fig. 6) were identified to be salt tolerant. Th
being now used to understand the mechanism of salt tolerance.

|Cl\l ”“Illk e
glabray, Vi:
€SE two oeno!




content of calli of three Arachis accession

o hy;“vingﬂ and 250 mM NaCl S growing separately

AA Chlorophyll B Chlorphyll A+B Carotenoids
(mg g') (mg g') (mgg™)

{ omM 250mM 0mM 250mM O0mM 250mM 0mM 250 mM
3 0.076 0.017 0416 0.153 0.139 0.049
2].‘ ( 0.036 0.047 0.221 0.249 0.04 0.063
§ 93 0012 0024 0089 0.117 0016 0048
< tolerant genotype
[Comm |
= 0 250mM
I R
11832 8932 11817

- Figure5. Na/K uptake ratio in the calli of one
susceptible (NRCG 8932) and two
salt tolerant (NRCG 11832 and 11817)
Arachis Accessions

ranscriptomes isolated from the calli of salt tolerant genotypes (NRCG
7) were subjected to Differential Display Reverse Transcriptase (DDRT)
than 400 bands could be separated in agarose gel. The differentially
eripts were collectively named as Groundnut Transcripts Responsive to Salt
vae GTRSS bands, which were either induced or suppressed due to salt
d ﬁ'om gel to understand the molecular mechanism of salt stress in
criptome level. The size of these five GTRSS amplicons was in the range
00 bp GTRSS-1 was an induced transcript, while GTRS-2 to 5 were
ipts. Four GTRSS (1, 2, 3 and 5) products out of five were sequenced.
ed 94 matches in Gene bank with average of 90% sequence similarity. Out of
lowing four matches were found to be associated with abiotic stresses.

Phaseolus vulgaris leaves under intermediate drought stress Phaseolus
¢DNA clone 006 similar to Putative senescence associated protein (high
mRNA sequence- 91% similarity.

cit stressed gmrtDINSO01 Glycine max cDNA 3', mRNA sequence-91%
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3)  Potato abiotic stress cDNA library Solanum tuberosum cDN
35 5'end, mRNA sequence- 90% similarity. .

4)  Ge02 AAFCECORC cold stressed Glycine clandestine SSH (;
¢DNA clone Ge02 03205, mRNA sequence-93% similarity

Alq
clone POA
lycine Clany,
s gII/I//

: imilari ith normalized cDNA |.
As for GTRSS-5, it showed s1mnla{'|ty w1 CUNA libryp,
cotyledons and young leaves of peanut Arachis hypogaea. GTRS-2 and Gy .i?u o
match with any of the identified gene sequences in the genomic database.

Identification of molecular marker linked with resistance of stem rot in gr(,, Ndny,

Among biotic factors limiting the production of groundnut in India, stem .

. ity ; ot CQUSC 3
Sclerotium rolfsii is considered to be of paramount importance as it is a soil.}, d by

: : -Jome djge.,
and is now of wide spread occurrence in India. The DNAs of one susceptip|, anid :It”lx
resistant groundnut genotypes were analyzed using 56 random primers out ofwhich 55,

Were
2 Coulqd
S1gn genotyp,.

ic. Among these, six primers D9, D 17, OP1 14, OP1 17, OPT 3 anq ()py 8
m}gﬁlf;rghl{:rger nmiber of unil:]ue bands per allele and can be used to de
specific primers. Out of the six primers mentioned above, four primers D9, > | 7, OPT3 4
OPT 8 generated 29, 17, 19 and 18 polymorphic bands, respectively with more y, o
polymorphism indicating that these four primers may he!p in ﬁn_gerprmpng of the f,
genotypes used in the study. The dendrogram constructed using 56 primers di

; SCriminateq y},
four genotypes into two major clusters (Fig. 8).

GG 20

_]CSIS

ICGV
86590

0G 52-1

Figure 6. Cluster analysis of four groundnut genotypes (one susceptible and threc
resistant to stem rot) grouped on the basis of 56 RAPD primers




dicated that the cllfslcr-l comprising GG 20 and €S 19 showed 72%

cluster-11, the major cluster, comprised two minor clusters, One minor
86590 the other minor of OG 52-1 having 67% similarities. Eleven F1
3 and CS 19 were sub_.|cclcd to RAPD analysis using 16 sclective primers to
orphic bands: which could be linked to stem rof resistance in groundnut.
es, 16 selected primers reproduced as many as 22 fragments of varying sizes
00 bp)- These fragments are to be further amplified in F, progenies and

cld resistance for identification of marker(s) linked to stem rot.

ECONOMICS OF GROUNDNUT CULTIVATION IN MAJOR
GROUNDNUT GROWING AREAS

(G GOVINDRAJ)
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PROJECT 17: BREEDING FOR IMPROVED FODDER QUALITY TRA
GROUNDNUT ITs

(A.L. RATHNAKUMAR, CHUNI LALAND R S, JAT)

Effecting crosses to develop six populations (P,, P,, F,, F,, B, B.) for generag,
analysis T

On the basis of earlier studies, two genotypes TG 37A and ALR 2 Biving |
yield and superior fodder quality were }dentlﬁgd as parents for hybridisation, T Nigh o
(both direct and reciprocal) were made in kharif 2008 and one cross, A] R 2% TG {7c4r()

Table 1. Center-wise mean values of nitrogen content (%) in fodder

. of 15 gr,,
genotypes and check varieties grown at four locations undp,,,

‘Genotype Location and rank
: - = x .
B P
T s S g g
o a = = =
AG 2243 SN HERRIN288 1 392 | 4,
UG 10 ZUSIR G250 T 287 9 54
CTMG 3 E a2 24 322 5 5,
TG 60 DR 279 2 325 4 o
AG 2244 IR 053 10 260 14 23
TVG 0004 BONSS IO 22641 6 390 2 37
Dh 108 HESNNTONZSRNEIN240 (14 309 3 39
TCGS-APNL-888 162 11 223 13 264 5 285 10 234
171 SN SO0 538 9 317 7 537
TCGS-APNL913 1.55 13 204 15 246 12 253 15 24
VG 0420 AR SRR O D37 15 283 11 2924
AG 2245 L2 R U 5T 8 265 13 22
TAG 24 (NC) U GRS B4 13 318 6 2.5
TG 26 (ZC) SR OS] 331 3 245
Dh 86 (ZC) ORI 275 3 274 12 240
R 8808 (ZC) B TR 21 - 24

CD (5%)
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{ six generations. Back-crosses and a fresh cross were effected in kharif
enerations were raised in a randomised block design with three 4
The plants were harvested separately, generation and replication-wise, for
dder quality and to work out the inheritance of these traits. The sarr; ics'
o ILRI and ICRISAT for analysis. ke

evaluation of fodder quality in rabi-summer entries of AICRP-G

] rabi-summer entries along with check varieties (national and zonal
g 2008-09 at four main AICRP-G centers, viz., Vri(ddhachalam (Tami}
ad (Karnataka), Jalgaon (Maharashtra) and Junagadh (Gujarat) were
ately and analyzed for fodder quality. The center-wise mean values of
1t in the fodder ofthe 15 genotypes are givenin Table 1.

four locations, the nitrogen content was highest in the fodder of the
ith a mean value of 3.04%. This indicated not only the superiority but
lity of this genotype for its fodder nitrogen content. Hence, this can be used as a
for improving nitrogen content in the groundnut fodder. This other two
igh fodder nitrogen content were TVG 0004 (2.77%) and TG 60 (2.66%).

c

h _e__ritability estimates of the seven fodder traits (Table 2) indicated a very high
n content (0.82). The trait of neutral fibre was found to be non-heritable as
estimated value of zero. The values for the other traits were moderate

tability (in broad sense) values for fodder quality traits across 4 locations

5 Trait Value
Nitrogen content 0.82

N eutral detergent fibre 0.00
Acid detergent fibre 0.36
Acid detergent lignin 0.31

. Metabolizable Energy 0.26
VO 0.24

dditive Main Effect and Interac

t ve Multiplicative (AMMI) analysis was

sth data on four locations and 15 genotypes to identify the best location and
sh a biplot (Fig. 1). The location-2 (Dharwad) was the most congenial
geno viz.. TG 60,AG 2244,UG 10, and CTMG 3 were found to be the

eriment will be repeated for one more year.




Figure 1. Biplot of genotypes and locations f, r
nitrogen content
Removal and addition of nutrients by different wild species of groundnut i, <43
conditions elz

Seven wild species, though mostly rhizomatous and non-nodulating, were A
earlier for their potential of annually producing more than 2.0 tons of green biomu\t u
wastelands. Hence, an experiment was conducted to estimate the addition and rm.ﬁ(.:;
major nutrients (N, P, K) to and from the soil, respectively. The resy )

Its are presenie
Table 3.

Table3. Addition of nitrogen and removal of phosphorus in soil by promisip,
species, four years after field establishment =

Species Addition of nitrogen Total availap]e
(kg ha'year") phosp]llorus

2 -1
5“' year 6" year 78 year 6u(";'ge:: ye::;' y)ea!
A. appressipila 123.7 113.8 151 11.0 12
A. rigonii 111.2 105.5 176 22.0 17.(
A. marginata 110.2 114.9 171 11.0 3.0
A. prostrata 105.9 101.3 141 9.2 5.0
A. glabrata 103.1 106.9 179 8.6 14,
A. hagenbeckii 117.0 98.2 147 6.6 10.
A. pintoi 116.6 109.3 127 7:1 20.(
Control 75.0 72.0 69.0 21.0 21.0

CD (5%) 4.5 43 7.9 4.4 5.2
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. content of soil was determined in December before plantation of wild
¢ five, Six and scven years. It was observed that, all the species studied
1 pitrogen contcn't. Th.(.: maximum u(lldilion was brought about by A. glabrata
Hjowed by A. rigont (176 kg ha') and A. marginata (171 kg ha'). The
m ofphosphorus was qonc .by A. marginata followed by A. prostrata and A.
) onversely, tWo species viz, A.. glabrata and A. hagenbeckii brought about

ition of phosphorous to the soil. The species, 4. pintoi, however, did not
%.\ shorous content. The substantial removal of K could be noticed only in

notshown).
establishment of wild species, interestingly, there was a slight change in soil

_dy indicated that certain wild species of groundnut can efficiently remove P
nd add nitrogen t0 the black calcareous wasteland soils and thus can play an
developing wastelands into a pasture land.
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ALLINDIA COORDINATED RESEARCHPROJECT ON GROUNp :

: ! ) Groundnut (A1CRp,.,
rdinated Research Project on G : CRec
o Mle‘lint%l: tliaoo iods of five years co[ncnfinng with F|VCchar Plang url\
?:?lie:‘ ";‘l’:gl::‘l)\:me came into being since the beginning of VIlIth Five Yy, Ply
The &emh under this schen;_e2 12s gen
.Outo \ ain ¢ .
SAH:sm(‘;i onegcﬁg DGR is vested with the_ responsibility Of_ Providing lir:‘?(.{””'i‘
cenrdin ti gt;of : h activities and also regulating the flow and utilizatio,, funds entify,
coordination of resee ute to the research activities of AICRP-G. The S Afo,

contrib ¢ : A
::I:eu;t:rxjs, bczl:nu:;;l tsl:)e ICAR to extent of 75% while the SAUs associated wiy, SChc,En( :.I{P”
to the extent of 25%. The Imphal centre under CAU, Manipur, however, i fully fundm&_'"

.;l Play,
0y “
ursued at 22 approved centres of which 2 | N :l in Jgg)

the ICAR. The highlights of the achievements of AICRPG in the year 20091 are deseyy

here. During the year 2009-10, there was 100% utilization of the allocateq funds (g, 4

lakhs).
' i lanned for rabi-summer e
h year, though the field experiments p : . are laid oy
before tf:?ilzt March the analysed results become avaﬂable only durlqg June or Jy), :j :
next financial year. Accordingly, the results of the rab:-suxm' MEr experiments condygte,
2008-09 are included in the report of year 2009-10. The salient features of ach icvcmcn[

AICRP-G are described below.

All India Coordinated Research
Project on Groundnut

B Main centre + Supporting centre
4T

tres, five function as main centres and | 7 = nglg“(,d 5




" 'OVEMEN'I'
cand evaluation of groundnut germplasm

 emmer (2008-Q9), 4.() accessions of wild Arachis spp. and 2605 germplasm
| advanced breeding lines belonging to four habit groups were maintained at
_ Anand, Chinthamgni, Shirgaon (Ratnagiri), Rahuri, Kadiri and
oryield and related traits, 280 accessions were evaluated at two centres viz.,
~esions and Shirgaon, 50 accessions. Among these 50 accessions were found
eld, two for earliness, three for drought tolerance and seven for large seeds.

00 germplasm ac_:cessions were screened at Raichur, a hotspot centre for
rmplasm accessions ICG-14015 and 1CG-52457 suffered less than 5%
16 one accession ICG-11687 and two inter specific hybrid derivatives CS-171
fered less than 10% incidence of PBND. In comparison the susceptible

suffered 50% incidence.

2009, 57 wild accessions, 92 interspecific hybrid-derivatives and 4088
lasm/advanced breeding lines belonging to four different habit groups
at ten centres located in Gujarat, Maharashtra, Madhya Pradesh,
2 Pradesh, Rajasthan and Tamil Nadu.

summer (2008-09), 163 crosses were attempted at ten AICRP-G centres for
gh-yielding groundnut cultivars possessing earliness, fresh seed dormancy,

major biotic stresses.

i-summer (2008-09), among various varieties used by the breeders, TG 37A
sively used as a donor for high yield, earliness and compact fruiting. For
lerance of foliar fungal diseases like ELS, LLS and rust, the variety GPBD 4
donor. For tolerance of PBND, two varieties GPBD 4 and VG 9816 were used

donors.

arif 2009, two hundred single crosses and eight double-crosses were made
cultivars, advanced breeding lines, germplasm accessions. The segregating
jective specific inter-varietal and intra-varietal crosses made at 16 AICRP-

were advanced to next filial generations.

es of 955 crosses were advanced to their respective next filial generation

and 8,400 selections were made at 15 AICRP-G centres. The selections
umber (4389) of single plants and 4111 line/progeny bulks. Of the total
were advanced to different filial generations, 48% were in early generations
est(52%) in the advanced generations (F; and onwards). A majority of single
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were in carly generations (69%,) and ¢

= ] r
true in case of progeny bulks als, e
more than the selections made (359, ’

i n
de during the last §easo
;agenerations. The same w;]s
clections (62%) constitut

n selections.

plant selections
(31%) in advanc
carly generation §
advanced generatio

fic hybridisation .
Interspeci . \ R inter-specific crosses were made in the rabi-summe, .,
I o eeotpes (TAG 24, [CGV 91279, vy
20281-((% 35‘9“2302;‘;“%{0 nine different amphidiploids of wild Arachis species were ;.
an

From these crosses 221 true F,s wereisola

; ] e
; : terspecific crosses beween thg agronomically superior v,
_Pro g::ll °;j(:lti':11c§ihdtslzfe\;silpd species were evaluated in F, genf:ratlon mn kharif 20
;I’;? valnezltliins \I:/ere made. Maximum selections (107) were made in the cross, ICGV ¢
x (4 s:tenosperma x A. cardenasii), followed by (80) the cross, VRI (Gn)- 6 x (4. durq,
x A. khulmanis).

In kharif2009, in F; generation 164 selections; in F,generation11 selections, an,

generation13 selections were made from the interspecific crosses produced carlier ;
cenfre.
Selections from DGR breeding material

Sharing of segregating and advanced breeding material developed at DGR v
breeders at AICRP-G centres to enable them make location specific selections |
identification of several promising genotypes in various filial generations. The geno
were selected for earliness, fresh seed dormancy, large seed size, resistance to insccl
and resistance to major soil borne, foliar fungal and viral diseases.

In rabi-summer, selections made for large-seeds from different crosses in ady
generations had the progenies with seed size (hundred seed mass, HSM) in the range o
g (PBS 24030 X TG 37 A) to 102.4 g (PBS 24030 X TG 37 A). Progenies of two
crosses, GG 20 X ICGV 87280 (101.8 g) and ICGV 86564 X ICGV 91114 (101.3 ¢
recorded >100g HSM.

In kharif2009, segregating and advanced generation breeding materials belong
as many as 23 crosses were supplied to 5 AICRP-G centres for location specific sclc
and further advancement. Out of these crosses, 478 promising location specific sclct
were made for furtheradvancement.

Breeding materials supplied by ICRISAT and selections made

Several populations of crosses made at ICRISAT for specific traits were suppli

,,.‘,:,_.12 AICRP-G centres (Akola, Ti S Oh = . P
’Q‘!}!gapum’Mninpmi,Rancmande’ i, ga.rh).ad’ inthamani, Mohanpur, Mar




_od and promising genotypesin pipeline during rabi-summer 2008-09

jetics VRI Gn 6 (V(; 98]()) and TMV Gn 13, both developed at
ntre, were rglcascd for Tamil Nadu for kharif and rabi-irr'gated conditions

are Ilk(.:ly to be released soon while several others are at diﬂ'crcﬁi
Juation at various AICRP-G centres. '

tions

Trial AVT Stage-I)

_summer 2008-0? season 2;3 new Spanish bunch entries were evaluated. In
enteen new entries of Spanish bunch and eleven entries of Virginia type were
the test locations across the four zones.

Trial AVT-1 & IVT-IT) Pooled

98-09 rabi-summer season, 12 entries were tested for two years in all the four
atries, VG 0420 (pods: 2823 kg ha' and kernels: 1771 kg ha') and TG 60 (pods:

Kkernels: 1653 kg ha') gave with significantly higher pod (2119 kg ha ") and
') yields over the check variety R 8808. Thus, both VG 0420 and TG 60

toAVT in zon¢ I1Ib.

f 2009, seven Spanish bunch and six Virginia entries were tested for two
he five and four zones, rc.spccuvely. Among Spanish bunch entries, none and
. the genotype, RG 510in zone I and JSSP 35 in zone were promoted to AVT.

Trial (AVT)

_summer 2008-09, this trial was conducted only in one zone viz., IlIb. There
entries, ICGV 00350 and AK 303. Over three years, the entry ICGV 00350
' and 1944 kg ha' of pod and kernel yields, respectively, exhibited yield
the best check of the zone, TAG 24 which gave 2296 kg ha'and 1578 kgha'
mel yields, respectively. This entry also showed tolerance of foliar fungal
hrips and hence was proposed for identification in zone Illa. The other
was not found meritorious enoughto be proposed for identification.

2009, the Virginia bunch geno.ype, HNG 123, which exhibited an increase
] yields of 24.7 and 25.1% ove: M 13 (NC); 42.2 and 44.0% over Kaushal
d 24 4% over CSMG 84-1 (ZC) and 18.6 and 15.3%. over HNG 10 (ZC)
‘proposed for identification in Zone I (Rajasthan, Uttar Pradesh, and

anish bunch group, two genotypes ICGV 00350 and J 70 were proposed for

one 11 (Gujarat, Southern Rajasthan). The pod and kernel yields of ICGV
tively 32 and 29% higher than those of JL 24 (NC); while the
for higher yields given by J 70 were 27.8 and 29.5%, respectively.
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Likewise, the pod and kernel yields of 1CGV 00350 Were regpec;,,
12.1% higher over TG 37A (ZC). The pod and kernel yl‘c':l.drf of other (|IHI|I|‘/|!1‘,/ 3.+
were respectively 9.5% and 12.6% higher thqn those of TG 37 A ¢ Ompirc | "m, ;
entry, ICGV 00350 recorded 20.5 and 20.2% hlgh.cr pod and kerncl yie|, while ”' i
were respectively 21.5 and 20.6% higher. The yield ud'vunlugc of ICGY (y 150 W08 ¢,
(ZC) was 16.1 and 12.6% for pod and kernel, respectively and (hy of J 70 ... Over (;

1 / \
Wiy

13.0%, respectively. 12.4 |
Breeder seed production

l
For the year 2008-09, a total indent (?f 22897.20 q breeder seed of sg
varieties was received from DAC. The varietfes TMV 2 (11843 q.) anq IL 24 (& i’(’;_ly} i
together comprised more than 50% of the total indent. 9307 9

Depending on the availability of nucleus/breeder seed stage-

of production 9065.10 q was assigned to 19 groundnut breeder seed
/agencies.

I,a Combiney

> larp
Productiop, Cer

Nlre

However, during kharif 2008, only 2552.45 q breeder seed could be prodyc.
Therefore, to overcome the shortfall, compensatory breeder seed G
was launched in rabi-summer 2008-09 and an additional 4992.00
produced. Thus, during 2008-09, a total of 7544.45 q breeder see
there was a shortfall of 1520.65 q.

CROPPRODUCTION

production Prograp,
q of breeder Seeds |

d was Produceq and

Survey of agronomic management practices in the farmer's field

The survey conducted in rabi-summer 2008-09 revealed that
farmers continued to grow old or some local cultivars, however, in the state of Gujara
of the farmers cultivated relatively recent varieties. Application of pe, bic
micronutrients and bio-fertilizers was not being generally practiced but the aw.
need forapplication of gypsum was slowly growing among the

in most States

dreness (
farmers in most states.
The survey conducted in kharif 2009, revealed that depending on location 65 {0
farmers did not adopt all the components of the recommend
(optimum seed rate/plant population; application of balanced NPK f ertilizers, gypsun,
critical micronutrients like Fe, Zn, Mo and B; treatment of seeds wih

fertilizers/fungicides; application of herbicides for weed control, and use of hj gh-yie
and disease resistant/tolerant cultivars,

ed package of prac

Some centres reported that the cultivation of the groundnut is becoming
remunerative due to enhanced cost of cultivation and low returns. High-value
competitive crops like Bt-Cotton and maize are r

eplacing groundnut in the traditional 4/
groundnut areas especially in the states of Karnataka, Gujarat, Tamil Nadu and Ay,
Pradesh.
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of the fnnncrs_ WCfL‘lml.«lwurc ol mllclgmlcd weed management practices
jeation ol pre-emergence h.crhwulcs (Pendimethalin, Alachlor, or
stemergence herbicides (Quizalofop ethyl 5 EC or Imazethapyr 10 W( )

(raight fertilizers like urea, single super phosphate, muriate of potash and to
1 _ammonium phosp]mlc was hardly practiced by the farmers duc ﬁmml to
bility. Most of the farmers used complex fertilizers (17:17:17 or 19:19:1 ‘)y
eratﬁy did not follow the practice oF integrated nutrient management ( IN)M )
slications of organic manures/compost and the recommended doses of
of low-seed rate and' wide spacing in groundnut cultivation was quite
the country. Non-ava}lability of quality seeds of high yielding/improved
fcient quantities at the time of sowing was another major constraint in almost

cost of seed and erratic rainfall cither with dry spells at critical stages or
at flowering stages smothered the groundnut crop.

rtilizers on productivity of groundnut in rice fallows during rabi-

thamani, application of bio-fertilizers (Rhizobium NRCG 9, IGR-6 and
seed treatment and application of RDF, improved the pod yield over the
RDF alone. Seed treatment with NRCG 9 and application of RDF produced

/30,316 ha' with a higher B:C ratio 0f 2.63) as compared to application
(net returns Rs. 27,269 ha' and B:C ratio 2.44) and control (net returns Rs.

C ratio 1.20).
cultivars differing in their duration of maturity on the productivity of
rice groundnutsequence cropping system in rabi-summer 2008-09

on of short duration (90-100 days) rice cultivars followed by criss-cross
dnut in the rice-groundnut cropping system was found to be most rewarding

groundnut cropping system, over two years, the applization of the
ses of nitrogen and phosphorus torice and recommended doses of nitrogen
+ Rhizobium I (IGR 6) to groundnut gave the highest yield and economic
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Management of micronutrient nutrition during rabi-summer 2005-09

Significant improvement in yield and ceconomic returns were obtaine |,
application of one or more micronutrients at the following locations:

 Aliyarnagar: Soil application of borax @ 17.6 kgha' (2kg B ha'), 50% as bay,) .
50%at30 DAS . : '

. Jh:\:gram: Soil application of ZnSO, @ 20 kg ha along wip

* Vriddhachalam: Soil application of ZnSO, @ 30 kg ha' + boron 2 kg ha
treatment) along with RDF increased the pod y‘leld _

* Junagadh: Soil application of borax @ 6 kg ha" or seed treatment with M )@ 1.0
kgha'

RDj

(se

In kharif 2009, soil application of zinc and boron at Chintamani; pp, n a
Hanumangarh; iron and zinc at Ludhiana, and zinc at Ratnagiri enhanced the pod yiel
Further, the soil application of micronutrients was found superior to seed dressing at mq; .
the centres. ‘

Application of organic manure, biofertilizers and biopesticides during rabi-summe,
2008-09

Application of poultry manure + biofertilizers + biopesticides at Rahuri, Vriddhac halan
and Aliyarnagar; FYM + RDF (25:75:25) at Dharwad and Kadiri; and FYM + biopesticide
(neem cake @ 500 kg ha" + Trichoderma seed treatment @ 5 g kg' + Neem Seed Kerne
Extract 2%)at Junagadh were found effective in increasing groundnut yields.

Evaluation of post emergence herbicides during rabi-summer 2008-09

Use of fluchloralin 0.9 kg a.i. ha" + one hand weeding at 45 DAS at Aliyarnagar; an
pendimethalin 1.0 kg a.i. ha” + one hand weeding at 30-35 DAS at Rahuri, Jhargram ang
Kadiri) were found effective in controlling the weeds. Use of pendimethalin 1.0 kga.i ha' -
quizalofop ethyl 50 g a.i. ha" at Jagtial, Ratnagiri and Junagadh; and pendimethalin 1.0 ke
a.i. ha' + imazethapyr 50 g a.i. ha' at Vriddhachalam were found to be the best herbicide
treatments.

Intercropping of groundnut with sugarcane during rabi-summer 2008-09

At Rahuri, intercropping of sugarcane (Co 94012) with groundnut (TPG 41) at 1:2
row ratio gave the highest gross monetary returns (Rs. 1,11,964 ha'), net monetary returns
(Rs.57,903 ha") and B:Cratio (2.07) in the entire cropping cycle.

Evaluation of groundnut cultivars for late sown conditions during kharif 2009

Delayed sowing by 7 to 21 days than normal sowing i.e. immediately after the
monsoon rains in kharif season, resulted in 5.8 to 73.2% reduction in pod yield of groundnut.
The yields of most of the AVT entries reduced with every week of delay in sowing.
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! own conditions, the perfor _
Al late & \ularat (Junagadi ly tmance of cv, Chinthamani | i K arpataka
] OGSiﬂ( PR padh), Kadiei Harithandhes in A tilhea Peadesk (K ad
\‘. i . 2 J i sk acit)
1 " Nﬂd" (V(Hl("lll( 'mlm”’ Wias, ll!uerH_ better over the (ther etitties

'.pol"e'“cmc""" herbicldes bngrowndnut during kharif 2009
4

B ence application of pendimethalin 30 1.C @ 07516 1 O ke 41 b Lo
40 10 45 days afler sowing was very effective in ,,,“,,,,””':y‘l,, v ':,,,L"v‘,
rifscusnn. I’()sl-t.:lncr;.',cllcc uppllcnlum ol cither qm/,nl:.rnp ( r):,i 5} / ,,
(20 days after sowing or imazethapyr @ 50 10 75 g a1, ha' at 20 days after
A the weed density and enhanced the efficacy of weed control in yrruuhdjhiuf i
& ﬁofpackages for organic groundnut in kharif 2009

jon of FYM pretreated with microbe @ 7.5 tha' + sced treatment with bio-
bio-pesticides, and foliar spray of cither Pseudomonas (@, 1% a1 40 10 45 days
fNeem Seed Kernel Extract (NSKE) @, 5% at 42 to 45 days after sowing or
chagavya' @ 3% at 40 to 45 days after sowing was found bcncﬁcxa’i in
ut production.

of requirements of potassium and calcium fertilizers for groundnut in

on of higher doses of potassium and calcium fertilizers was found to increase
undnut in sandy and sandy loam soils. Higher doses of potassium and
, however, did not enhance pod yield of groundnut in medium black soils.
of none of these fertilizers was beneficial over the basal application of the

of sulphur and calcium nutrition in groundnut through gypsum

kharif2009

.dv soils and sandy loam soils, application of gypsum @ 400 to 600 kg ha
ield of groundnut. However, groundnut did not respond to application of

um black soils. Basal application of entire quantity of gypsum was found to

summer 2008-09, at Aliyarnagar, foliar diseases like late leaf spot (LLS) and
ere while at Dharwad the incidence of these diseases was moderate. At other
diseases were not severe. Incidences of soil borne diseases were low at
dh. Kadiri, Raichur and Vriddhachalam. Incidence of PBND was high at
o 50% at harvest). At Junagadh, appearance of new diseases like pepper leaf
naria leaf blight were noticed in certain farmers' fields.
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eared in a severe form v While
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root rot (Rhizoctonia bataticola) during rabi-summer 2008-09

treatment With Trichoderma @ 4 p kg of sced + soil apnlication of
ha' recorded lowest dry root rot incidence of 5 S;%. ;1:; sz ('l'rt'; (l’
In addition, this combination of treatments also gu;/’c a Iﬁgh (I:I L(iclg
the highest cost benefit ratio of 1:3.3. At Vri(lhdmlmn alSo, rl)hc Zmnc

ed the best.

ar, seed treatment with mancozeb @ 4 g kg seed recorded the least discase
and the hlghest pod yield (2412 kg ha), followed by seed treatment with
il application of P. fluorescens (disease incidence: 2.83 % and pod yicld:

arious treatments trie.d at Vriddhachalam and Kadiri, seed treatment with
s kg seed) + soil application of Trichoderma (2.5 kg h") gave significantly

al plant stands and the lowest incidence of dry root rot. At Vridhachalam
| was 1268 kg ha" and that of treatment was 1596 kg ha'. At Kadiri, the
1928 kg ha' and in treatment 2606 kg ha'; and the B:C ratio was 1:2.3 in
treatment.

fungicides for controlling soil borne diseases by seed treatment in

8 ad, propiconazole signiﬁcan.lly lowered the incidence of stem rot and was
1. Although the dlfferepccs in yield were not significant, the highest yield
aconazole @ 2ml kg~ seed. At Hanumangarh, tebuconazole 2DS @1.5g

cantly reduced collar rot and propiconazole was the next best.

hexaconazole @ 2ml kg seed or tebuconazole 2DS @1.5g kg' seed were
acing collar rot and stem rot and the highest pod yield was also obtained in
Similarly, tebuconazole 2DS @]1.5g kg ' seed was found highly effective in

rot and stem rot at Junagadh.

dhachalam, tebuconazole 2DS @]1.5¢ kg' seed was highly effective in
rot and root rot and the highest pod yield and BCR were obtained in this
chur also, tebuconazole 2DS (@ 2.0g kg ' seed was effective in reducing
est pod yield was also obtained in this treatment.

the data of two years revealed that there was a significant reduction in
onazole + captan while propiconazole and tebuconazole were relatively
Hanumangarh, tebuconazole 2DS @1.5g kg was found superior in
and the highest BCR was also obtained in this treatment. Tebuconazole
r in reducing collar rot and stem rot at Junagadh with the highest CBR. At
the highest CBR, tebuconazole was found the best in reducing stem rot.
ata, it was concluded that out of ten treatments, seed treatment with
@1.5g kg' seed was highly effective in reducing collarrotand stem rot.
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Anr)

rated management of major diseases of groundnut during kharif
t reduced significantly
arwad, LLS and stem ro e ith appii.
mchod?:m? l:;s seed and soil treatments along with spray of hcxucmm,.(,12',”{;"' on

iy i ield were recorded in seed treatment i), o
um ELS and the highest pod yie n Scec ment with 7,
g?&t kg '+ soil application of T harzianum @4.0kg ha "+ soil application ”‘C“\l'( )'r 2Zian
. Ca

N [
250 kg ha'' + two foliar sprays ofhexaconazole @1.0ml 1. ke

At Jalgaon, seed
along with neem cake 2?0 _
significantly reduced the incidence of coll

increase in pod yield.
inci f collar rot and stem rot we :
At Junagadh, the lowest incidence 0 . ere obseryeg
the seed treatment with and spray of tebuconazole. This was followed by secd treatmg In pge
pplication of Trichoderma @4 kg ha' + casor e Nt with
(a )

Trichoderma @ 10 gkg' +soila ‘ :
kg ha' + two sprays of hexaconazole @ 1 ml1 ! However, the h.llghCSl. pod and fodde, . ))
were obtained with seed treatment with Trichoderma @ 10 gkg  and its soil apl’lic;mh‘; el

kg ha with castor cake @ 200kgha’ +twospraysofhexaconazole @ 1 ml] ",

At Kadiri, significant reduction of collar rot was recorded with seed treagnq,,
tebuconazole (1.5g kg") + two foliar sprays of tebuconazole (1ml 1) while dry oo
reduced in mancozeb + two sprays of hexaconazole. The lowest incidence of sy, m.
recorded by seed treatment with Trichoderma viride (10 g kg") + soil applicatio
Trichoderma viride (4.0 kg ha') + neem cake (250 kg ha") + two sprays of hexacona,,
mi1'). At Raichur, seed treatment with mancozeb (2 g kg") + two sprays of hexacon,,,
mlI") was effective in controlling stem rot, late leaf spot and rust.

Integ

treatment with Trichoderma 10g kg and soil application (4
kg ha’, followed by two sprays of hexaconazo,. Iml ;;'r' hg')

ar rot, stemrot, tikka and rust with 5 Corres '
Pondy, .,

Insect pests
Insect pest situation during rabi-summer 2008-09

e At Dharwad, high infestations of Spodoptera (30-40%) and moderate levels (|
miner (25-30%) were observed at different growth stages.

e AtlJunagadh, infestation of jassids was observed during the 3" week of Febryar:
week of March. Maximum jassid population (1.70 jassids 3 leaves plan
recorded at 4™ week of February and 1° week of March. Activity of this pe.
observed only at early stages of cro wth and thereafter it disappearcd.

e At Jagtial, damages due to thrips (45%), jassids (75%) and Spodoptera (35%)

high during vegetative stage. ) :
e AtKadiri, the incidence of damage by thrips was high in early stages of the crop

villages of Talupula, Gandlapenta, Mudigubba and Nallamada mandals. Lcaf:,

. incidence was very high in Mudigubba, Talupula, Gorantla and Nallamada man
. e At Raichur, high actgi\h;ity of leafminer wua% noticed during pod "}Sr‘in"lfﬂ ,;:]-

irrespective of the places surveyed.




#2009, generally at all the centres sucki
S SUCKINg pests such as thri
sl e Wi e c';, pests such as thrips, aphids and

However, in Vriddhachalam ther o

i3 € was no inci . A .

acidence of Spodoptera was observed in mgslmocro{}:c'c'_“"SPGSls_
alam, where the crop was exclusively ravaged by 'cafmincrwmrch except

s such as Coccinellid beetles, green lacewi

55 2 _ ng bugs and ground beetles ;

suCh;s dAI:mtales SPP., Xanthopimpala spp. and Coipolem-i-‘;:;gs 'jlnd

o recorded. t Dharwad epizootics Nomuraea rileyi was e ridae
alitura. served on

gement of defoliators during rabi-summer 2008-09

achalam, the IPM vfnodule consisting of seed treatment with T. viride (4 g
: cas-tlor (200 g ha_ randomly sown), pheromone traps for Spodoptera and
aps ha' for each) bird perches (50 ha'), two NSKE 5% spray, need based

jQ_luinalph(())s, 2ml 1) significantly lowered the incidences of S. litura (5.37.8
_ (4.46.2 A) compare_d to control (16.029.8% and 8.19.0% incidence .of S
er, respectively). This treatment also recorded higher yield and favourablé

ontrol of S. litura with Nomuraea rileyi during rabi-summer 2008-09

dhachalam, application of N. rileyi @ 2g 1" with neem seed kernel extract
el contr(?l of Spodoptera litura than those with other treatments. This
orded higher yield and CBR than those of control.

ticide residues in groundnut during rabi-summer 2008-09

periment was initiated to study the insecticide residues, if any. Samples
from five centres located in the major groundnut growing states. The

COS.

w molecules for the control of Spodoptera and leaf miner during kharif

eriment was conducted in Dharwad, Jagtial, Tirupati, Latur and J ilgaon against
' Raichur and Vriddhachalam against leafminer. Insecticides such as
sad and emmamectin benzoate were found to afford better control of the

ticides against sucking pests during kharif2009

ment was done in Junagadh and Jagtial against the sucking pests such as
1 jassids. Among the different insecticides, thiomethoxam was found to

ol over sucking pests.
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Front Line Demonstrations (FLDs)

; in all 380 FLDs were allotted to 18 centre | |
For rabz-sumdf:: g?aodse-s(:lg, Gujarat, Karnataka, Maharashtra, R aj aslhu;_l-';- £royy, Iy

i tes of An ami| N, ,
gmun:rlgfast;:s%s West Bengal and the north eastern stgtes. Reports from only Six‘tuylcjw'
were received at the time of preparation of the report in respect 0f 340 FLDs. The compg. S

3 S ed variety, whole package : 'Ponep,
ies considered for FLDs were: 1mprov icKage, integy,,
::f:.:::to g;f:nagement (INM), integrated pest management (IPM), Integrateq CErate
management (IDM), integrated weed management (IWM) and application of |,
promoting rhizobacteria (PGPR).
; i ducted at 13 centres located in eiohy

The FLDs on improved variety were con 13 N eight staye, ,
total of 16; FLDs werel::onducted with 16 improved varieties of groundnut: G; 6, 112: - A
ICGV 91114, Dh 46, JL286,JL501, TG 37A, TAG 24, TPG 41, K 1319, Kadiri 6, Cgy.
ICGV 93468, Konkan Gaurav, Konkan Tapora, and Narayani. The results (valucs gy,
over all the centres), indicated that compared to local varieties, the pod and hayy, | }
increased by 33.3% and 25.5%, respectively with the improved varieties; the GMR and
increased by 37% and 60%, respectively, and the BCR increased from 2.43 102 4.

The FLDs on whole package were conducted at seven centres. The resyly ,,
FLDs indicated that compared to the prevailing farmers' practices, the pod and haulp, .,
increased by 30.5% and 28.5%, respectively. Although the cost of cultivation increas,
9%, the GMR and NR increased by 19% and 33%, respectively and the BCR incregse |
2.43 to 2.67 with whole package.

On INM, five FLDs were conducted at Vriddhachalam. The pod yield (2369 kg
with INM was 9% higher compared to farmers' method of nutrient management (217 |
"). Although, in INM the cost of cultivation increased only by about Rs. 1000/
Rs.17067 ha' to Rs. 18070 ha), the GMR increased from Rs. 47731 ha' to Rs. 52109 .,
NR from Rs.30667 ha" toRs. 34039 ha" and BCR from 2.80 10 2.88, respectively.

On IPM, only one FLD was conducted at Vriddhachalam. Compared to far,
method of pest management, with IPM, both pod yield and GMR increased by 9% whj|
NR increased by 10%

o

(h\'\“ﬁw

Erow,

The results of five FLDs conducted on IDM at Aliyarnagar indicated that th-
yield obtained with IDM (2230 kg ha") was 17% higher than that obtained with fa:
method of disease management (1900 kg ha). The haulm yield increased from 2395 |
with farmers' practice, to 2610 kg ha” with IDM. Whereas compared to farmers' practic
cost of cultivation with IDM increased from Rs. 17,990 ha' to Rs. 19,955 ha ', yet there
considerable gains as the GMR increased from Rs. 40558 ha” to Rs. 49038 ha'. NR incr
fromRs. 22568 ha” to Rs. 29083 ha” and the BCR from2.26 t02.46.




of WO FLDs conducted on IWM at Vriddhachalam, indicated that
+ method of weed management, in IWM the NR increased by 21%

cldand GMR increased by only 12%
: LDs wers conducted only at Jhargram centre, The results of 18 FLDs

ication of PGPR significantly enhanced pod yield (2909 kg ha'), which
e thambtaincd with farmers' practice (2574 kg ha'). The haulm yicld also
ha") by about 8% compared to farmers' practice (3023 kg ha ).

alysis indicated that with the application of PGPR although the

tivation was only slight (Rs. 18961 ha' to Rs. 19491 ha'), the
(19%) were highly encouraging.

LU

. mic an

sost of cul
(13%) and NR

5009, FLDs were allotted to 20 centres in major groundnut growing states
>radesh, Gujarat, Kamnataka, Madhya Pradesh, Maharashtra, Punjab,
i1 Nadu, West Bengal and north-eastern states. Results were received from
ofpreparation of this report. A total of 472 FLDs were allotted, whereas
ed for 334 FLDs. The FLDs were allotted on Improved Variety (IV),
¢ Management (INM), Integrated Pest Management (IPM), Integrated
rent (IWM), Intercropping System (ICS), Integrated Disease Management

e Package (WP).

oved varieties, 192 FLDs were conducted at 13 centres. The data
dhaulm yields of 1855 kg ha” and 3074 kg ha', respectively with
d to 1461 kg ha' and 2746 kg ha" with local varieties.
varieties, the pod and haulm yields of improved varieties were higher by
ective ly. The gross returns (GR) increased by 31% at Rs.545 17 ha' and
increased by 77% at Rs. 32744 ha ' with improved varieties as compared to

fferent impr.
e pod an
es as compare

FLDs on INM were conducted at three centres. The INM included

»s of NPK, micronutrients gypsum and were compared with the farmers'
2t management. On an average, the pod and haulm yields 0f 2383 kg ha'and
tively were realized with INM as compared t0 2024 kg ha' and 2317 kg
ractice. Thus with INM, pod and haulm yields increased by 20% and 37%,
R increased by 20% at Rs. 72292 ha', and NR increased by 24% at Rs.

ucted at six centres. The IPM included soil

treatment with biological control agents such as Trichoderma, seed
mical fungicides, planting of pheromone traps, application of plant based
d spray of chemicals. The IPM was compared with farmers' method of
ement. On an average, 1751 kg ha' and 2740kg ha' pod and haulm yields

FLDs on IPM were cond
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d ; as compared to 1494 kg ha" and 23
ively, were obtained with IPM B haulm yields increascd b 10 kg .
uv y’ & l.s' ractlcc_ Whlle the i A C y '()/,/' ey
mspCCﬁvclywlthJ;f;‘;ﬁ/oa{’Rs 55022ha-|andNRmcreascdby22A;at Rs.30624 "
the GR increased i

A total of 11 FLD cogléggedm‘;e
application of pre—emergeﬂt‘l;:;d hg}b‘f;ed l,nanag

! me

e 'and 1760 kg

st il £1160 kgha an

and haulm yields of £ ron o ey,
as compared to 945kgha an s 2 8‘V’ e vely
b ol yields increased by 23 % and 1870, lr;]e VLY,
23216 ha’ andNRincreasedbySI%atRs. 8711 ha .

33 FLDs were conducted on ICS at four centres. The ICS compy;
gmund;:xtt?rt:li::on pea (3:1/7:1) and groundnut * Bt cotton (3:1), which were mmp,{ : ‘
with farmers' practic _With ICS, the average grou.ndnlul equivalent yi.|4
of 2441 kg ha" was obtained as compared to 1427 kg ha" with farmers' practice. Th,
increased by 18%atRs. 41761 ha' and NR increased by 28%at Rs. 26462 ha .

A total of 13 FLDs were conducted on IPM at two centres. The IDM inc|
management of leaf spots and rust by spraying Difenaconazole (0.1%) and Tebucon
(0.15%) at 30-35 DAS and 45-50 DAS and it was compared with farmer's method of di
management. The demonstrations showed an average pod yield of 1461 kg ha ' with ID
compared to 1250 kg ha” with farmers' practice. The GR increased by 17% at Rs. 4234

and NR increased by 11%atRs. 20931 ha'.

cted on WP at five centres. The WP included bal.
d need based plant protection as compared to fa;
‘ strations showed an average pod yield of 21
ha’ with farmers' practice. The GR increased by |

n IWM at two centres. The ITWn j,
r-cultivation and hand weeding '“1
ement (manual weeding). On ay '.Ln .
ha' respectively were obtained W;trw,r\”"'"
with farmers' practice. The 1 TWy
the GR increased by 2]”‘?()11;:-;,"
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S were
d wae

Atotal of 37 FLDs were condu
use of fertilizers and micronutrients an
method of crop management. The demon
ha with WP as compared to 1879 kg
Rs.49013 ha” and NR increased by 28%atRs. 26462ha’.
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agency: ICAR
01.04.2007-31.12.2012
23.00 lakh

nent of microbial consortia for enhancing nutrient use effici
n of groundnut under low input system e
| diversity in groundnut based Cropping systemg

_ . ujarat, plant samples were
ent predomman'tly groundnqt growing talukas of seven distrilc):ts- six in
u,tcl?. Out of 127 isolates .obtamed, purified and characterized, 73 were

mfa_nd "?d genes. Studies for confirming the nodulation and nitrogen
ns in sterile soils in pots are in progress. :

mixed biofertilizers suitable for groundnut

f consortia of compatible strains of three groups of microbes viz., PGPR

. C185; Pseudomonas sp. ACC3), PSM (Pseudomonas sp. ACC10 and

), and rhizobia (TAL1000 and NRCG22) were evaluated for their

and yield of groundnut in kharif 2009. Groundnt variety Girnar 2 was

ent. The consortia comprised i) both the strains (2 microbes) of PGPR,

) combinations of both the strains of any two groups (4 microbes); and iii)

th the strains ofall the three groups (6 microbes). The results indicated the

ith different consortia improved plant growth and nodulation. The highest
ha'l) was obtained with the consortium 'TAL 1000 and NRCG22', which
mbined application of PSM and rhizobia (1600 kg ha"). The pod yield of
trol was of 1450 kg ha'. With the application of consortium of rhizobia
ination with PSM (Pseudomonas sp. ACC10 and Bacillus megaterium),
there was improvement in shelling turnover, nodule number and nodule
yield, nitrogen contents of kernel and plants.
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s for application of microbial Consortj,
m

Evaluation of different delivery system

different delivery SYSt%ﬂ;;;bf ;PP';CaliOn of the CONs oy
. * n Y. o 5 “l”
. cteria (PGPR: Pseudomonas  Sp- s Pseudomonas sp. ¢ M of
beneficial ba terium, and groundnut thizobia: TAL 1000 an ‘l(,‘ ™
1)

.C185+ B. mega 4 a: 1.
Feuconoris ystems included application of congg,.

were tested in a field trial. The delivery s : . G
ced treatment, and through carriers like soil, talcyp, S alopy,
““’dﬁ

with irrigation water, as § aent, :  like
_The application of bacterial consortium in furrows v}, :
& Car”u_\

kaoline, charcoal, and FYM applicatiol Jaiiug g
like charcoal or FYM, or along with irrigation water resulted in significant enhapc,,

pod yield. Among the carriers used, the maximum pod yield of 1740 kg ha' v, Uhlt‘m of

with charcoal, followed FYM (1680 kg ha') and the yield of control (u“'inot‘ulmcd;’i”%‘d
1470kgha’. Wag

tium

CTERIAL DIVERSITY IN KUTCH ECO-REGI0N (

2. EXPLORING BA
GUJARATF ORAGRICULTURALAND INDUSTRIALAPPLICATIONg

)

(PI: K.K. PAL, Co-PL: R. DEY)

Funding agency: ICAR
Duration: 01.04.2007-31.03.2012

Fund: Rs. 38.10 lakhs

Objectives:
e Survey, isolation and characterisation of important bacteria from .

affected areas and salterns of Kutch eco-region of Gujarat

Identification of potent salt tolerant strains of bacteria suitable for oroun

cultivation in salt affected areas of Kutch eco-region X

To study the diversity of representative groups of salt tolerant bacteria obta

from salt affected areas and salterns of Kutch eco-region

e Exploring source of novel gene(s), if any, of agricultural and industrial impori
from diverse extremophiles with special emphasis on biocontrol, salt toler.
bioactive peptides, industrial enzymes, efc.

e Mapping, cataloguing, and preservation of isolated and identified bacteri
National Repository.

" Explorations conducted so far revealed the presence of multiple plant vro
g ﬂuor&sqent pseudomonads in the rhizospheres of groundnut grown in

in l?u.tch eco-region of Gujarat. Many of these plant growth-promo
e salinity as high as 10% of NaCl. On the basis of complete 165 rl
rchaea at least five predominant genera viz. Halorubrum, Haloarculu



¥

~y e

“’ . ) ‘/
"

naloterrigena and Halogeomatricum were identifi

" £ 23 different archacbacterinl op1ed 0 occurt in the saf
" ofiles © | archacbacterial isolatey el e
£ developed using Operon primcrkil/\(()p/\],,,(,, G ikt

Aﬂngcrprir!ling upd diversity (Fig, 1), None of the
band fora pamcular 1solate across 20 primers,

: amnily
A20), for revealing

primers used could

; : basis of ¢ ‘e 168
and the 16 isolates could be grouped in to 5 major cluslc::):r:r)nr()lkll(: slu()}?

D profiles of 23 archaeabacterial isolates generated using Operon Kit A
and OPA15). Lanes: 1-23: H3; H18; 2A3M; ACIA; H5; 1A4M; 1A4;
;H10; H1; 1A5B; H7; IAZ; 1A4B; 3A1; H2; H4; H22; 5A2; HY;
2A3B;3A1A; M=100bp marker
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analysis archaebacterial isolates showing their'phylug;.
R :fr::ed "‘6;&!5 basis :bs:complete 16S rDNA sequ
relationship (gene mte

analysed by UPGMA)




versity of Bacillus and other pr :
me environment and its validatio

nd the mechanisms of adaptation i, Bacillus gnq Mining of
e%snovel strains of Bacillys ¢

§ wringiens;
cidal properties and isolatio

) genera i Crop association

diversity of extreme halophilic bacij; of the hypersaline environment,
e water, crystallized crust of salts, sludge etc. were collected from various
ittle and greater Rann of Kachchh.

1e bacilli was studied by
nd RAPL profiles. Sequcncipg of 168 rDNA of 38 isolates representing
e completed for identification and phylogenetics.
ie 46 isolates, 13 could tolerate salinity (urjxn(‘l) up to 10%, 15 up to 20%,
5%, one up to 30%. Surprisingly, two isolates 18847 anq SB49) coul_d
n up to saturated NaCl concentrations. On the basis of phylogcne‘nc
RA, developed by double digestion of PCR amplified 168 TDNA with
cilli could be grouped into 16 clusters indicating the extet ofdwersn_\"
1g. 2and Fig. 3). The identification of 38 isolates by lhcxr‘ull-lf:ngth 168
: v‘gl.ed that all these belonged ‘o phylum-Fermicutes, ordcr-l)ac(’;l!ulux and
e i reale ive of the isolates belonged to genus
2. Blast analysis revealed that five of the isolates bel e o pa
- ese C of genus Bacillus. Out of the 38 isolates.
e th; ic;';",zfs:}l}(::l;r:gu?h:: 30 of these could be of novel genus and/or

v ving = :

s




MSP 5.1

NSP 7.1

MSP 22

rel. Colony characteristics of some bacilli obtained from natural and ma
an-j

salt pans

Figu
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of 38 bacilli (isolated from salterns) showing
among different bacilli isolates

UPGMA analysis of 16S rDNA RFLP)

Fi 3. Cluster analysis
27 phylogenetic diversity

(developed by

4 BIOPROSPECTING OF GENES AND ALLELE MINING FOR ABIOT]

STRESS TOLERANCE
(PI:KK.PAL)

Funding agency: NAIP
Duration: 04.05.2009-31.03.2012
Fund: Rs. 73.141 lakhs

Objectives:

o e Isolation and identification of microbes from extreme environments tolerant
. salinity, high temperature and desiccation
4 Understanding the mechanisms of tolerance of extreme environments in selec!
I_Sjo_l:ation and identification of gene(s) responsible for imparting tolerance to extre;
vironments
: oumanc analysis of the identified genes and the encoded proteins and putat:




ng fungl tolerant of desiceation, high temperature and sal
slating === were collected fi ature and salimty, 32 s 2
$ sedlmb““‘_ were L()“L(,I,Ld from man-made and natural \'lyll ; oy
it and Jaisalmer zm_d Pokhran of Rajasthan. From |hm’ p‘m]" T

ane . s¢ samples, 1¢
jsolates could be optdlncd. All the isolates were characterized fi o i
_entation, sporulallon,and the levels of tolerance of NaCl. Most 1{:}“'1"“;
[ atl, stof the

the genus Aspergillus. Seventeen ¢
' us. yut these, could grow ¢ Y
n. One fungal isolate BFS5, could grow even u)lu sal::r); dc; 2:\:'5 |
isolates MSPF 1, MSPF 2, MSPF 3, MSPF 4, MSP-F 5 un; NSI";( li
Nagl bUt|les)0 at 50°C (Fig. 1). By improvising the compolsllmn
could be successfully cultured in vitro at saturated NaCl

onged to

. isolate BF

rowing in MEA medium

ates of Aspergillus sp. G

iz wih of two isol
MSPF1,and B: NSPF1

pg 23.5% NaCl. A:

ORK PROJECT ON TRANSGENIC CROP

RISHNAN, T.; Co-PL: ABHAY KUMAR)

cy: ICAR

ut tolerant to drought/salinity

at of transgenic groundn
ut tolerant to insect / pests

at of transgenic groundn




Transformation work has been initiated with three gcnc.constructs and gooq i
of shoots has been regenerated. These shoots are now being selected in the antj|
containing selection medium.

Achievements: =

e For incorporating tolerance of abiotic stresses, especially drought and salinity gy
gene constructs ZAT12 TF and AtDREBIla were separat_ely used for develgpim.
transgenic groundnut mediated through Agrobacterium. With ZAT12 TF gene, 13
plants could be regenerated after co cultivation. The putative transformants are peir -
selected in the antibiotic (kanamycin) medium. With the gene construct AtDR]_.jBlg
1077 plants could be regenerated after co cultivation and are now being Select:(’
under antibiotic pressure (kanamycin). s>

e For developing groundnut having transgenic resistance to defoliating insect
especially Spodoptera litura, the gene construct cry/Fal was used. From the g,
cultrues, 7974 plants are now in selection medium.

6. DEVELOPMENT OF TRANSGENIC RESISTANCE TO BUD AND STEM
NECROSIS VIRUSES IN GROUNDNUT (a collaborative research project Wlth
TIARI, New Delhi)

(PI: RADHAKRISHNAN, T.; Co-PI: P.P. THIRUMALAISAMI )
Funding agency: DBT
Objectives

e To develop transgenic plants of groundnut with nucleocapsid protein genes derived
from PBNV and PSNV

e To characterize the putative transformants for integration, expression, and
inheritance of the introduced gene(s)

e To carry out evaluation of the transgenic plants for resistance to PBNV and PSNV
under glasshouse conditions

Achievements:

e Two gene constructs received from IARI were used for producing transgenics in the
~popular cultivars Kadiri 6 and Kadiri 136. Using the immature Icaves and de
@ayonated cotyledons as explants several co-cultures were made, plants
generated, selected under antibiotic pressure. The putative transformants are
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TEM ROT RESISTANT (;I'IN()'I'pr,

or S
. DRI e Y THROUGHMUTATION BREEDING > I

GROUNDNUT (A. hypogaea L.
(PI:A.L. RATHNAKUMAR; CO-PI(s): CHUNILALAND VINOD K1 IMAR,)

Board of Research on Nuclear Sciences, De

cy: g
Funding Agency Atomic Energy, BARC, Mumbai

Partmen, of

Objectives: A .
Jo To induce additional source of variability for yield and related trajtg lhmugh

mutation Y ‘ i
e To evaluate the usefulness of induced mutations in creating additional 5o, o
variabilty for ressistance/tolerance to stem rot _ _ |
e To identify potential mutants having high yield with desired level of
resistance/tolerance to stem rot

The project envisaged inducing additional sources of variabilit){ for yield gng
related traits through mutation; evaluating the usefulness of induced mutations in Creating
additional source of variability for resistance/toleranc; to stem rot; and to idcmirv,-n:
potential mutants possessing high yield with adequate resistance/tolerance tostemror =~

To screen the mutant population, an area of 1.0 acre was selected in isolation of other
crop fields for development of a sick plot for stem rot. The initial population of S. ro/fs;; i
the plot was negligible which due to inoculation of mass multiplied fungus, durihg the
subsequent period of eight months increased to 37x1 0'CFU "gsoil.

From the infected groundnut plants, 59 isolates of S. rolfsii were obtained. Soil
samples were collected from the rhizosphere of hot spot areas of Gujarat and Maharash;,
state. These isolates were characterized for morphological and pathogenic variati,
TheVirulence of the isolates was studied in vitro and on pot grown plants in a glasshousc. |,
could be seen that the virulent isolates thus identified could even overgrow the most efficiep,
strains of Trichoderma viride and T. harzianum- the biological control agents of stem ro.

To develop broad-spectrum resistance in the cultivar, it is imperative to screey ||
genotypes/cultivars against large no. of isolates of the pathogen or the mixed inoculums. |
fulfil this objective, compatibility of various combinations of isolates in pairs (4
permutation and combination) was tested in Petri dishes and the compatible consortis -
isolates were worked out.

~ The effect of various crop residues on growth parameters of S. rolfsii was

tudied. It;ygas observed that the half-boiled sorghum grains supported the maximum grov
he fungus in two-three weeks. In susceptible cultivar, when grown in sick plots du;

mer 2( fered 56.3% incidence of stem rot.
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Lo d for further so iy A total of 780 M, plants were harvested separately an(j
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cﬁ?jr:ot B rvedin lh’i:‘s‘d;(:\:&;:“l::; Slhlk plot. Although visible morphological mutants
wereobscrved. a large number of mutants for pod shape and size

e

Figure1: A.Seed,and B.stem infected by S. rolfsii ; C. wilting and drying of branches,
and D. Formation ofsclerotia oninfected branches
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9. EVALUATION OF GROUND

NUT GERMPLASM FOR MORPHOL( ;1.

R CHARACTERS/TR A
PHYSIOLOGICAL AND MOLECULA ARACTERS /T
ASSOCIATED WITH DROUGHT TOLERANCE FOR ENHAN(
PRODUCTIVITY IN RAIN-DEPENDENT SYSTEM

AL,
Irs
ING

(PI: P.C. NAUTIYAL, Co-PL RADHAKRISHNAN T, A.L. RATHNAK () AR
CHUNILAL, MANJUNATHA, i) .

: . National Fund for Basic and Strategic Research in Agricy,
Funding Agency &;-;"SRAL Indian Council of Agricultural Research el

Achievements:

A group of 33 lines, grown in one rainy and two summer seasons, was characterizeq f,
the mogr;(t)mll’ogica], physig;;gical and molecular gharactenstlcs. _The relationships bctweé),:
morphological, physiological and molecular traits were established. On the basis of the
results obtained, the mini-core group comprising 92 lines will be grown in rainy seqq,,
(2010) for characterization of physiological and molecular traits.

Among 33 lines, wide genetic variability was ob§erved in morphological, physiol, gical
and molecular traits related to drought tolerance. Vanpus traits also shqwed their associatiop
with each other. For example, in TMV2NLM and Chico, TMV2NLM is characterized by its
low SLA and Chico with its high SLA. On the basis of $LA values, these lines could be
identified as most tolerant and susceptible ones, respectively. However, a common sgp
molecular marker was also found only in these two lines.

Root traits were studied in 92 lines (mini-core group). The.data on'th; root traits were
correlated with those of above ground parts to find out their association, if any, iy,
morphological, physiological and molecular levels for drought tolerance.

Work on heat-shock proteins and their association with drought tolerance was initjate
The core group of germplasm accessions and some additional lines are being screeneq 4
UAS, Bangalore, for tolerance of stress due to high temperature. The tolerant and susceptible
lines thus identified will be studied further at DGR, Junagadh.

Encouraging results were obtained in SSR-markers studied in 33 lines. Hence i},
remaining 59 lines of the mini-core group (92 lines) will be studied for the DN~

“polymorphism and its association with physiological and morphological traits for toleran..

of drought.
%




SMER-PARTICIPATORY GR .
NG SYSTEMS OUNDNUT IMPROVEMENT IN RAIN-FED

,‘

"mc,NAUTIYA; Co-PLRADHAKRISHNANT)

Fund ng Agency: Ministry of Agriculture, GOTunder 1ISOP( M, 2006-2009)

vements:
Wwith 12 new \./arlcues/?dvanccd breeding lines developed for high water-use efficiency
Jocal cultivar, on-farm farmers participatory sclection trials were conducted.at five
i:.\Jun_agadh. Jamnagar and Rajkot districts of Gujarat. The locations could further
regorized into low- and moderate-rainfall on the basis of the average annual rainfall in
( years. 'A.ﬁer two years, farmers' opinion on the suitability of new varietics was
d. The opinions dlﬁ‘erefl in low and moderate rainfall areas. In low rainfall areas

preferred ICR.B: a variety possessing drought tolerant traits, followed by JAL 42
“higher productht.y: While in moderate rainfall areas farmers' preferred JAL 42
d by ICR 3. In addition, farmers in low rainfall areas selected two more varieties i.c.

aving traits for_ C}lltivation as an intercrop with cotton, and ICGV 87846 having
omass productivity. The data generated at research station trial vindicated the
preferences.. For example, ICR 3 having low specific leaf area vis-a-vis high
oht tolerance showed stability in number of flowers plant’, shelling turnover and pod
“The variety JAL 42, which acquired high leaf area index during early crop growth
owed high biomass productivity. But JAL 42 could perform better in terms of
turnover and hzrvest index only under favourable conditions. In conclusion,
dnut productivity could be enhanced by promoting drought tolerant varieties for low

ailability areas and varieties capable of acquiring early leaf area cover and high /
vity for moderate water availability areas. 4 l'l
£
OVER EXPRESSION OF PR10 GENE CLONED FROM SALT STRESS ,«-"ﬁ
- TOLERANT CELL LINES OF ARACHIS HYPOGAEA IN GROUNDNUT
.~ CULTIVAR(S) FORABIOTIC STRESS TOLERANCE ,f'-“

~ (PI: SK. BERA, CO-PI: PROF. NEER/. BHALLA SARIN, SCHOOL OF LIFE y
SCIENCES, INU, NEW DELHI) y
~ Funding agency: DBT > /»", '
AW

~ Fund: 31.99 lakhs

‘Objective:

Enhancing salt tolerance of two salt sensitive groundnut (Aracl )
cultivars (GG 2 and TAG 24) by over expressing PR10 gene, isolated fron
tolerant cell lines of Arachis hypogaea L. Var.JL-24. &
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Achievements:

This gene ARSIPR 10 was cloned in a binary Vc.cm;,p(l’;\ h:r:::l(/?: I ?r(fmmgd, lhc. gcm- €onstryc,
driven by the constitutive CaMV 355 promoter and hu.vmg Pt LA Jl%ich “): \_n r,L?N‘V'”“C) as the
plant sclection marker was mobilized in Agrobacterium tumbef acutrz ot do‘: _u“‘d 10 trang
explants of cultivar TAG 24. Shoots regenerated from dc-cm] ")’oni‘ams og TAG S;;uc Selected ip 3
cycles of hygromycin at 5, 10 and 15 mg/l. Total 671 e"f:)m o 89' ] Infected vy,
Agrobacterium were cultured and sub-cultured for regeneratlon.d e P'U éllec transg
shoots were sub-cultured for rooting. Total 17 plants were !mr ene anl : ‘th: lrdﬁhfcrrcd 10 glagg
house (Fig. 1). DNA was extracted from putative transgenic \l,vere ar;:) :’/ Se';‘ ¢ y u:'”g .PR_ 10 gene
specific primers on a PCR. DNA isolated from eight out'of 17 {)& ;;ts,’?hesc m::? 1cons W“h_ PR 10
gene specific primers indicating presence of this gene (Fig. 2A )- putative transgenics yj),

be confirmed further by RT-PCR and Southern blot.

'()rnl

Cnie

Figure 1: Regenerated and putative transgenic shoots of groundnut variety TAG 24
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M-marker, C-control, P-plasmid, Tputative transgenic
C8E MT T M NT

Badh <©

500bp

f EeINE

B .
C-control, P-plasmid, M-marker, T-Putative transgenic,

NT-non transformed
Figure 2 (A-B). PCR amplification of TO0 shoots of TAG 24
with PR10 gene specific primers

135

f



EVALUATION OF AGRICOL® AND CHEMIEBOR™ KFOR THE]

SUITABILITY AS A SOURCE OF BORON IN (.‘R()UNI)NiJ'r
CULTIVATION IN INDIA

(P1: A.L.SINGH, Co-PI: J.B. MISRAAND R.S. JAT)

Objective: i
To determine the optimum dose and mode of application of Agricolw 4,
Chemicbor® as boron fertilizers for groundnut crop

Achievements:

Field evaluation trials were conducted at Junagadh, Mainpuri, Aliyamagar.
Hanumangarh and Mizorum, in 2009 to find out effectiveness and feasibility of applying
Agricol and Chemiebor and also some sources of B in groundm_xt. Thg results indicated thy
there was a pronounced effect of application of B on ﬂow_enng, yield and yield relateq
attributes. All the sources of boron used increased the pod yield by increasing the numb.,
and size (weight) of both pod and seed.

Among various, the soil application of equal amounts of B as borax, Agricol, ang
Solubor were at par in their effect Similarly the foliar application of various B sources
showed similar responses. Soil application of2.0kg B ha' as Agricol, Chemiebor, Solubor,
Borosol, and Maxibor increased pod yield by 24-27, 19-32, 13-24, 5-29, and 4-1g9,
respectively over control as against 19-26% by borax and 12-22% by boric acid in ry;-
summer season. In kharif, however, the corresponding increase in pod yield duc to these
sources were 18-27, 29-35, 19-36, 17-25, and 15-30%, respectively. The foliar application,
of 1.0 kg B ha" as Borosol, Chemiebor, Solubor and Librel, however, has rather simila;
response as the increase in pod yield was by 5-31, 11-20, 15-24 and 15-19%, respectively
and haulm yield by 7-18, 13-22, 8-14 and 5-16%, respectively. The foliar applications may.
however, be avoided during hot and dry weather to avoid scorching of groundnut leaves.

Thus basal application of 2.0 kg B ha" brings about significant improvemen i
number of pods formed and also the pod filling and thus not only the size and weight of pod:
increases but there is significant improvement in yield too. Among various sources of B tric(
Borax, Agricol, and Solubor showed rather a similar response and hence, depending o
availability any one of these can be used, however, Agricol is the cheapest among thesc.



iy %

PUBLICA’I‘I()NS

gh, N. P. and Singh, A L. (2010). A Variabilit
his hypogaea L..) 1o phosphate application in aciq
(inpl‘ess)-

K. and Tilak, K. V.B. R. (2010), Influence of soil ang | iversi

K. an » . y
e oo s g b T i
Kumar, G. D. S. and Basu, M. §. (2009). Benefits of i
& 155 proved groundnut
gies to resourCt_:-poor farmers: A pamC|patory approach. Ag:iculturzl
omics Research Review 22:355-3¢().

y in response of groundnut
Oils of Tripura. Indian J. Soil

y Ananda, K.G., Sudheer, P.D.V.N,, Sarkar, T, Reddy M.P., Radhakrishnan
il, T., Reddy, M. K., Sopori, S. K. (2010). Stable geneti sl

curcas via Agrobacterium tumefaciens-mediated
ts. Industrial Crops and Products 32(1): 41-47.

and Shivay, Y. S. (2010). Productivity of short-duration summ
ad their effect on succeeding aromatic rice in conj
. Indian Journal of Agronomy 55(1): 11-15.

Ravindra, V., Joshi, Y. C., Zala, P. V., Sodavadiya, P., and Tomar R.S.(2010).
ng groundnut productivity in semi-arid tropics by utilizing genetic variability
omical desirable traits. Field Crop Research (communicated).

: er forage crops
unction with gypsum-enriched

2009). Seed and seedling vigour traits in groundnut (Arachis hypogaea 1..).
ence and Technology 37:721-735.

and Mariko Shono, (2010). Analysis of the role of mitochondrial and

lasmic reticulum localized small heat shock proteins in tomato. Biologia
um (in press).

Misra, J. B. and Zala, P.V. (2010). Influence of seed maturity stages on

nability and seedling vigour in groundnut. SAT Journal (in press).

: anna, K., Chaudhari, V., Gor, H. K. and Chikani, B. M. (2009).
fication of groundnut (4Arachis hypogaea L.) cultivars tolerant of salinity.
of Plant Nutrition (in press).



AN

i.;‘

W Annual Re

2009-1g

Singh, A.L., Jat, R.S., Chaudhari, V., Baria, H., Sharma, S. (2010). Toxicities and tolerance
of mineral clements Boron, Cobalt, Molybdenum and Nickel in crop plants, |p-
Special Issues on Plant Nutrition and Abiotic Stress Tolerance (Ed: Naser A. Anjum)
Plant Stress. W

' i ., Bariya, H.,. Misra, J. B., Singh, A. B., Kumar,

Smgh'g',li)i::it;zi,sﬁf :::s?ﬂa&\ﬁz 13;?1’13(, K. A and Vijaykumar, S. (2009). Incvitability
of boron fertilization for realizing high yields of peanut in India. Plant and Soil
(communicated).

Papers presented at symposia/seminars/conferences/other fora

Dey, R., Pal, K. K. and Misra, J. B. (2009). Prospects of cultivating edible mushrooms on
groundnut shell and haulm. International Conference on Food Technology, August
28-30, 2009, Indian Institute of Crop Processing Technology (IICPT), Thanjavur,

pp. 1-2.

Dey, R., Pal, K. K., Misra, J. B. and Bishi, S. K. (2009). De-oiled _groundnut cake: a potential
substrate for microbial production of amylase. International Confe?rence on Food
Technology, August 28-30, 2009, Indian Institute of Crop Processing Technology
(IICPT), Thanjavur, pp. 2-3.

Jat,R.S.,Meena, H. N, Girdhar,I. K., Pal, K. K. and Misra, J. B. (2009). Long term effects of
nutrient management and cropping systems on soil organic carbon stock in groundnut
based cropping systems. The Proceeding of the International Plant Nutrition
Colloquium XV7.Paper 1369.

Kumar, G. D. S. (2009). Farmer participatory evaluation of groundnut (4drachis hypogaea
L.) varieties: An on-farm experience in residual soil moisture situation of Orissa.
Page 298-305 in Proceedings of the 43" Conference of SASAE on
Partnershipsin Agricultural Development, 12-15 May, 2009,
Potchefstroom, South Africa, South African Society for Agricultural
Extension.

Kumar, G. D. S. (2009). Improving the livelihood security of tribal farmers through
participatory approaches. Page 46 In: National seminar on sustainable development
of tribal areas through integrated and eco-friendly approaches, 11-13 December 2009,
K VK, Vaghai, Gujarat. Navsari Agricultural University.

Kumar, G. D. S. and Jain, V. K. (2009). Assessment of impact of improved groundnut
(Arachis hypogaea L.) production technologies using sustainable livelihood
approach. In: Compendium of National Seminar on enhancing efficiency of
extension for sustainable agriculture and livestock production, 29-30
December, 2009, Page 46, IVRI, Izatnagar, Uttar Pradesh, India.

]

DO



T—

N

e |
-

v Gedia, M. V., S&l\(ll!iyil. S. D, Barad, A, H.and Thirumalaisamy, P. . (2010).
on ol new insecticides for II\.'IIHl}L(;IIICIlI of sucking pests of groundnut. In: The
onference on plant protection in agriculture through eco-friendly

al ¢ enp |
iques and traditional farming practices, 18-20 February, 2010, Durgapura,

ar A. L., Naullyal. l’.‘ C. I'{z}vanl, L. and Lalwani, H. B. (2009). Evaluation of
pdnut mini-core accessions for water usc cificiency and productivity. Souvenir

<tracts Book: Nallonz.ll Symposium on Recent Global Developments in the
ement of Plant Genetic Resources. P.132. NBPGR, New Delhi, India, 17-1%

ber,2009-
Jat,R.S.and Misra, J. B.(2009). Boron fertilization is a must to ecnhance peanut
' uction 10 India. In: The proceeding of the International Plant Nutrition
o - jum XVI. Paper 1140.

ks
p.S.and Jain, V. K. (2009). Course Material. Farmer participatory research for
oasing groundnut production. Directorate of Groundnut Rescarch. Junagadh,

arat. pp- 128
D.S.and Jain, V.K. (2009). Training Manual on Improved groundnut production

ology. Directorate of Groundnut Research, Junagadh, Gujarat. pp. 47.
/ B.R., Pal, K. K. and Dey, R. (2010). Microbes for Sustainable Agriculture, LK.
;onal Publishing House, Pvt. Ltd., New Delhi, India, pp. 1-200.

2

2inings Attended

gﬁshKumar
- Annual Conference of South African Society for Agricultural Extension
G AE) on Partnerships In Agricultural Development 12-15 May 2009,
fstroom, South Africa.

y on “Enhancing ckills in ICT based DSS for market and agri-business
tion and sustaining rural livelihoods”, 9-18 November 2009, MANAGE,
( ad,India.
tional Seminar on "Enhancing efficiency of extension for sustainable agriculture
d ion” at Indian Vete inary Research Institute (IVRI), Izatnagar

4 livestock producti
9-30 December 2009, The Indian S ociety of Extension Education and IVRI.

a1 Seminar on “Sustainable Development of Tribal Areas through Integrated
Eco-friendly Approaches at KVK, Waghai, 11-13 December 2009, Navsari

cultural University and KVK, Waghai.
rabi-summer groundnut researchers group meeting,
h Agricultural University, Junagadh, Gujarat.

kharif groundnut researchers group meeting,
ad.

15-16 October 2009,

22-24 April 2009, ANGRAL
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Dr. P.I‘.Thirumalaisamy

® Indo-US sponsored International Congress-cum-Workshop on Intelicetual Property
Right (IPR), 5-7 October 2009, Amity University Campus. Noida.

® Training programme on Recent Advances in Biological Control of Plant Discases,
1-21 December, 2009 NBAII, Hebbal, Bangalore.

@ National Conference on “Plant protection in agriculture through cco-Iriendly
techniques and traditional farming practices, 18-20 February 2010, Durgapura,
Jaipur.

® Annual rabi-summer groundnut researchers group meeting, 15-16 October 2009,
Junagadh Agricultural University, Junagadh, Gujarat.

Dr.R.S. Jat

® Annual rabi-summer groundnut researchers group meeting, 15-16 October 2009,
Junagadh Agricultural University, Junagadh, Gujarat.

Dr. Radhakrishnan, T.

e 54" CSC meeting on variety release and notification, 27 July 2009, Krishi Bhavan,
New Delhi,

e Annual kharif groundnut researchers group meeting, 22-24 April 2009, ANGRAU,
Hyderabad.

e Annual Rabi-Summer workshop, 5-6 November 2009, Junagadh Agricultural
University, Junagadh, Gujarat.

e Annual review meeting of the NFBSRA | “Gene Based Genetic Maps and Molecular
Markers for Biotic Stress Tolerance™, 1 May 2009, DGR, Junagadh, Gujarat.

e ICAR-ICRISAT Collaboratve projects review meeting, 10 March, 2010, NASC
complex, New Delhi.

Meeting of Directors and Project Coordinators of Crop Science Division, 19-20
January 2010, Krishi Bhavan, New Delhi.

QRT meeting, 22-23 July 2009, ARS, MPKV, Jalgaon, Maharashtra.
QRT meeting, 7-8 November 2009, ARS, MPKYV, Jalgaon, Maharashtra.
QRT meeting, 27-28 April 2009, RRS, TNAU, Vridhachalam, Tamil Nadu.

QRT meeting to review the AICRP-G programme, 9-11 October 2009, UAS.
Dharwad, Karnataka.
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b and Planning Commitiee Meeting of the Project on Evaluation of Groundnu
yiew ) Murphuluglcul, Physiological and Molecular (haracters/trail

| ,“n Ad &

aplasm 1€ logic: | |
b ated with prought Tolerance for Enhancing Productivity in Lain-dependen

. 23 February, 2010.

L] | : |

and plmming meeting of ISOPOM supported projects, 2-3 June 2009,

AT patancheru, | lyderabad.

3 gpl.m_;mmmc on Law In Science, 1-6 February 2010, ASCI, Hyderabad.

tization meeting organized by NAIP on “Bioprospecting of genes and allele
ning for abiotic stress tolerance™, 3-7 May 2009, NASC Complex, New Delhi.

| ical programme planning meeting of AINP-Biofertilizer network project, 25-26

009, CRIDA, Hyderabad.

ceting of NAIP subproject “Diversity analysis of Bacillus and other

inant genera in extreme environment and their utilization in Agriculture”, 7

12009. Division of Microbiology. IARI, New Delhi.

b | review meeting of AMAAS project, 26 August 2009, NASC Complex, New
_- meeting, 29-30 September 2009 in connection with the matters related to
chase procedures and other administrative issues as per World Bank norms.

,Jodhpur.
CAC meeting of NAIP subproject “Allele mining and bioprospecting of genes
biotic stress tolerance”. 20-22 October 2009, NASC complex, New Delhi.

f.yearly review meeting of AMAAS project, 17 November 2009, CPCRI.
od.

ting organized by SDAU, Dantiwada to discuss mass multiplication of
rilizers and biocontrol agents proposed to be supplied to Kutch areas under
triya Krishi Vikas Yojana. 3 January 2010,SDAU, Dantiwada, Guiarat.

review meeting of NAIP subproject “Diversity analysis of Bacillus and other
minant genera in extreme environm :nt and their utilization in Agriculture™, 5-6
10, NASC Complex. New Delhi.

Kharif groundnut workshop 22-24 April 2009, ANGRAU. Hyderabad.
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Human resource as on 31.03.2010
Name Designation

1. Dr.J. B. Misra Director
2. Dr. P. C. Nautiyal Principal Scientist (Plant Physiology)

3. Dr.A. L. Singh Principal Scientist (Plant Physiology)

4. Dr. Radhakrishnan T. Principal Scientist (Plant Breeding)

5. Dr. A. P. Mishra Senior Scientist (Agril. Statistics), joined on 0] .08.2009
6. Dr. A. L. Rathnakumar Senior Scientist (Plant Breeding)

7. Dr. Chuni Lal Senior Scientist (Plant Breeding)

8. Dr.S. K. Bera Senior Scientist (Genetics and Cytogenetics)

9. Dr.K.K. Pal Senior Scientist (Microbiology)

10. Dr. Rinku Dey Senior Scientist (Microbiology)

11. Dr. G. D. Satish Kumar Senior Scientist (Agril. Extension)

12. Sh. G. Govindraj Scientist (Agril. Economics)

13. Dr. Ram Swaroop Jat Scientist (Agronomy)

14. Dr. Har Narayan Meena Scientist (Agronomy)

15. Sh. Manjunatha T. Scientist (Plant Biotechnology)

16. Sh. M. C. Dagla Scientist (Plant Breeding), joined on 19.06.2009

17. Sh. Abhay Kumar Scientist (Plant Biotechnology), joined on 19.06.2009
18. Sh. Sujit Kumar Bishi  Scientist (Plant Biochemistry), joined on 20.06.2009
19. Dr. Thirumalaisamy P. P. Scientist (Plant Pathology), joined on 29.08.2009
20. Sh. C. P. Singh Technical Officer, T (7-8)

21. Ms. S. M. Chauhan Technical Officer, T (7-8)

22. Dr. D. L. Parmar Technical Officer, T (7-8)

23. Sh. D. M. Bhatt Technical Officer, T (7-8)

24. Sh. V. G. Koradia Technical Officer, T (7-8)

25. Sh. P. K. Bhalodia Technical Officer, T (7-8)

26. Sh. N. R. Ghetia Technical Officer, T (7-8)

27. Sh. P. V. Zala Technical Officer, T (7-8)

28. Sh. H. B. Lalwani Technical Officer, T6

29. Sh. V. K. Sojitra Technical Officer, T6

30. Sh. H. M. Hingrajia Technical Officer, T6

31. Dr. R. S. Tomar Technical Officer, T6

32. Sh. Ranvir Singh Technical Officer, T6




33
34
35.
36.
37.
38.
39.

40.

41.

42.
43.
. Sh. Suraj Pal Singh
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57
58.
59.
60.
61.

62.
63.

65.

Name

Dr. S. D, Savalin
Smt. Veena Girdhar
Sh. H. K. Gor

Dr. J. R. Dobaria
Dr. M. V. Gedia
Sh. P. R, Naik
Mrs.V. S. Chaudhary
Sh. Virendra Singh
Sh. B. M. Chikani
Sh. D. R. Bhatt

Sh. R. D. Padavi

Sh. V. K. Jain

Sh. H. V. Patel
Sh. Prabhu Dayal
Sh. C. B. Patel
Sh. J. G. Kalaria
Sh. K. H. Koradia
Sh. A. M. Vakharia
Sh. G. J. Solanki
Sh. P. B. Garchar
Sh. Sugad Singh
Sh. N. M. Safi
Sh. B. M. Solanki

‘Sh. G. G. Bhalani

Sh. Pitabas Dash

Sh. R. N. Mallik

Sh. J. B. Bhatt

Sh. M. B. Kher

Ms. Rosamma Joseph
Ms. S. Venugopalan
Ms. M. N. Vaghasia
Sh. L. V. Tilwani

-

Designation
Technionl Officer, 16
Technicnl Officer, 16
Technical Officer, 16
Technical Officer, 16
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T6
Technical Officer, T5
Technical Officer, T5
Technical Officer, T5
Technical Officer, TS
Technical Officer, TS
Technical Officer, TS
Technical Assistant, T4
Technical Assistant, T4
Technical Assistant, T4
Technical Assistant, T4
Technical Assistant, T3
Technical Assistant, T3
Technical Assistant, T3
Technical Assistant, T3
Technical Assistant, T2
Technical Assistant, T2
Technical Assistant, T2
Administrative Officer, joined on 23.09.2009
Assistant Administrative Officer
Security Supervisor
Senior Stenographer and PA to Director
Assistant
Assistant
Stenographer
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Name Designation
66. Sh. Y. S. Karia Stenographer
67. Sh. R. D. Nagwadia uDnc
68. Sh. C. G. Makwana ubDC
69. Sh. H.S. Mistry LDC
70. Sh. P. N. Solanki LDC
71. Sh. M. H. Kava LDC
72. Sh. N. M. Pandya SSS
73. Sh. D. M. Sachania SSS
74. Sh. R. B. Chawda SSS
75. Sh. B. K. Baria SSS
76. Sh. C.N. Jethwa SSS
77. Sh. R. V. Purohit SSS
78. Sh. M. B. Sheikh SSS
79. Sh. K. T. Kapadia SSS
80. Sh.J.G. Agrawat SSS
81. Sh. V. N. Kodiatar SSS
82. Sh. R.P. Sondarwa SSS
83. Sh. G.S. Mori SSS
84. Sh. V. M. Chawda SSS
85. Ms. D. S. Sarvaiyva SSS
86. Sh. N. G. Vadher SSS
87. Sh.A.D. Makwana SSS
88. Sh.P. M. Solanki SSS
89. Sh. B. J. Dabhi SS8

90. Sh. C. G. Moradia SSS




Report
2009-10 711

smcﬂmwd strengthe employees on position and their category-wise distribution As

on 41,03.2010
Category Sanctioned  In position  General  5C ST oBC
Seientific 19 4 1 RMP 19 09 02 02 06
Technical 40 19 25 05 05 04
Administrative ) 13 07 02 00 04
Supporting 19 19 04 05 03 07
Total 14 90 45 14 10 21

piscipline and grade wise sanctioned scientific positions

Discipline S Sr. S PS Total
Agril. Economics 1 : - I
Agril. Entomology 5 1 “ 3
Agri. Extension | o = I
Agril. Statistics z 1 2 1
Agronomy 1 1 1 3
Biochemistry (PS) 1 1 - 2
Biotechnology (PS) 2 1 - 3
Genetics and Cytogenetics 1 1 - 2
Microbiology 1 1 - 2
Plant Breeding 6 2 1 9
Plant Pathology 2 2 1 5
Plant Physiology 2 1 3
Soil Science (Pedology) 1 1 - 2
Agril. Engineering 1 2 = 1
Nematology 1 z = 1
Total 22 14 3 39

PS=Principal Scientist; Sr. S=Senior Scientist; S=Scientist
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Transfer
Sr.  Incumbent “Transferred  Transferred to With effect
No. fot st from
. DrV.V.Sumanth Kumar, DGR, »DCR, Nagpur 23.11.2009
Scientist ~ Junagadh
2. Dr. Vinod Kumar, DGR, Directorate of Litchi,  30.09.2009
Scientist (SS) Junagadh  Muzaffarpur
3 Dr. T. V. Prasad, NBPGR, New Delhi  16.06.2009
e D ST
Resignation

Dr. P. Kannan, Scientist, Soil Science resigned from ARS w.e.f. 12.01.2010

Superannuation
Dr. I. K.Girdhar, Principal Scientist, we.f. 31.07.2009

Financial upgradation

Shri V. M. Chawada, SSS, w.e.f. 06.06.2009
Shri G. S. Mori, SSS, w.e.f. 22.12.2009.
Smt. D. S. Sarvaiya, SSS, w.e.f. 27.03.2010.

Promotions

Shri Virendra Singh T-5 to T-6 w.e.f. 01.07.2009
Shri Prabhu Dayal, T-4 to T-5 w.e.f. 01.07.02009

Clearance of probation

Dr. R. S. Jat, Scientist, w.e.f. 08.01.2009
Dr. H. N. Meena, Scientist, w.e.f. 07.01.2010
Shri P. N. Solanki, LDC, w.e.f. 29.10.2009




2009-10

ITmportant Meetings
Research Advisory Committee (RAC)

The 11" meeting of Resenre h Advisory Committee was held onl14-15 April 2000 Dr.
C. Kempanna, former DDG (CS), ICAR, chaired the meeting. Among the members D 5. N
Nigam, Principal Scientist, ICRISAT and Dr, M. Rangaswamy, former Director, School of
Genetics, TNAU attended the meeting, Presentations on ongoing research projects were
made by the PI's and the Co-PI's. The Chairman and members also visited the laboratories
While concluding the meeting the Chairman expressed that although overall performance of
the seientists in the last three years was up to the mark yet a lot more was required to be done
in other arcas. The Chairman expressed his concern on the several scientific positions lying
vacant for years together and hoped that ICAR would soon fill up the vacant scientific
positions so thatall the relevant arcas of rescarch are adequately addressed.

RAC meeting in progress
Institute Research Committee (IRC)

The 53" and 54" meetings of Institute Re: earch Committee were held on 25-27 May
2009 and 2-10 February 2010, respectively. Both the meetings were chaired by the Director,
DGR. During the meetings, a project-wise progress of research work was reviewed and the
technical programme for ensuing seasons were finalized. The Pls of different projects
presented the highlights of their respective projects and then proposed future plans of work.
The plans of work proposed by the scientists were discussed thoroughly in the meeting and
subsequently the plans were approved keeping in view the priorities and available resources..
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Quinquennial Review Team (QRT)

The QRT for the NRCG for the period 2002-2006, to review the Progrese
performance of the research work at the NRCG and also the All India Coordinate }( L '
Project on Groundnut, was constituted by the ICAR vide order no F12-1/2007-1A111 g4
October 2007 and amended on 29 August 2008. The team consisted of the l‘oll(,:,v

members:

1.

2
3
4
5.
6
7

Dr.J. H. Kulkarni

. Dr.M.V.C. Gowda
. Dr.N. Shankaran
. Dr.M. Sudarshan Reddy

Dr. Subbrathnam

. Dr. Ashok Mishra
. Dr. Radhakrishnan T.

The first sitting of the review team was held at NRCG on 19" and 20" of Septembe,
2008 to review the progress of the ongoing programmes and activities of the NRCG. Lage;
the team visited RRS, TNAU, Vridhachalam from 26" to 28" April 2009 to review i,
progress of this AICRP-G centre. The next meeting was held at the Oilseed Research Statios
of MPKV at Jalgaon on 4" and 5* of August 2009. In the fourth meeting of the team was helq
at UAS, Dharwad on 9" and 10" of October 2009 and the progress of the AICRP Centres v
JAU, Junagadh; RRS, Kadiri and Tirupati, ANGRAU; UAS, Dharwad; and RAU, Ruiclu}}
were reviewed. The review of progress of Kadiri centre, however, could not be completed ip
this meeting. In the final sitting at NRCG, Junagadh from 5" to 8" of November 2009, the
functioning of AICRP-G workshop was reviewed. During this meeting, besides completing
the review of AICRP-G centre at Kadiri, the progress of work of ARS, Durgapura:
Hanumangarh; GRS, Mainpuri; CRS, Aliyamagar, ARS, Bhavanisagar; RARS, ] aglia];
ARS, Chintamani; ACU, Imphal; MPKV, Rahuri; and MPUA&T, Udaipur were reviewed.

ane |
S¢a re h
91h
inp
Chairman

Member

Member

Member

Member

Member

Member-Secretary
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Institute Management C ommittee

Research Advisory Committee

C halrman

Dr LI Misra, Directon, DGR, Tunagadh
Members

1. De RA Sherasiya, Director of Agniculture (Guyarat), Krishi Bhavan, Sector 10-
AL Gandhimagar

2. Shn S Kosalaraman, 1AS, Commissioner of Agriculture, Chepauk, Chenna
600005

3 Drc AN Memon, Principal and Dean, College of Agriculture Pogg % Tech, JAL,
Junagadh-362 001, Gujarat

3. Shri Madhubhai K. Mankad, Progressive Farmer, Krishi Vigyan Kendes,
Gundala Road, At Sadau, Tal. Mundra (Kutch) 370421

4. Shri Haridasbhai Bikhabhai Zala, Progressive Farmer, Post at Vadhavi,
Dist. Junagadh

5. Om Prakash Nagar, Finance & Accounts Officer, Central Arid Zone Research
Institute (CAZRI), Light Industrial Arca, Jodhpur 342 003

6. Dr. V. S. Bhatia, Principal Scientist, National Research Centre for Soybean,
Khandwa Road, Indore 452 001

7. Dr. D. Kumar, Principal Scientist & Project Coordinator (Arid Legumes), Central
Arid zone Rescarch Institute, Jodhpur 342 003

8. Dr. C. Chattopadhyay, Head, Division of Crop Protection, Indian Institute of Pulses
Research, Kanpur 208 024

9. Dr. D.B. Kuchchadia, Director of Research, Junagadh Agril. University, Junagadh
10. Dr. T. Radhakrishnan, Principal Scientist, DGR, Junagadh

Member Secretary
Administrative Officer, DGR, Junagadh

Chairman

Dr. J. H. Kulkarni, Ex-Vice Chancellor, UAS, Dharwad, 'Suggi', Alur Compound, 3"
Cross, Sadhankeri, Dharwad-580 008, Karnataka

Members

I. Dr. S.N. Nigam, Principal Scientist (groundnut), ICRISAT, Patan:
P.O., Hyderabad-502 324
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2. Dr. V. Muralidharan, Professor (Oilsceds), I)cpurlm_cnl ()‘l'(')il.‘s'c.uls, Centre for Play,
Breeding and Genetics, Tamil Nadu Agricultural University, (,.f)ulrlhsxl()rc-~(>4 1003

3. Dr. G. S. Jadhav, Ex-Director Instruction, MAU, Parbani, 'Prasad’, 243 N 3
CIDCO, Aurangabad-431003, Maharashtra )

4. Prof. R. L. Savaliya, Director of Ext. Education, Junagadh Agricultural Univergity,
Junagadh 362 001, Gujarat

5. Dr. G. V. Subbaratnam, Retd. Professor of Entomology, Agri.. Biotech Foundation
A. P Netherlands Biotechnology Programme, ATIC Building, ARI Campys,
ANGRAU, Rajendranagar, Hyderabad- 500030

6. Director, DGR, Junagadh-362 001

7. Dr. V.D. Patil, Assistant Director General (O & P), Indian Council of Agricultura)
Research (ICAR), Krishi Bhavan, New Delhi 110114

8. Shri Madhubhai K. Mankad, Progressive Farmer, Krishi Vigyan Kendra, Gundala
Road, At. Sadau, Tal. Mundra (Kutch) 370421

9. Shri Haridasbhai Bikhabhai Zala, Progressive Farmer, Post at: Vadhavi, Dist.
Junagadh

Member Secretary

Dr. P.C. Nautiyal, Principal Scientist, DGR, Junagadh-362 001

Institute Research Committee

Chairman - Director, DGR
Members - All scientists of DGR, Junagadh
Member Secretary - Dr. Rinku Dey, Senior Scientist

Quinquennial Review Team (QRT)

Chairman

Prof. J. H. Kulkami, Ex- Vice Chancellor, University of Agricultural Sciences,
Dharwad, Dharwad 580 005

Members

1. Dr. Subbrathnam, Ex-Professor of Entomology, Agri Biotech Foundation, A.P.
Netherlands 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
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st Dr. Ashok Mishra, Ex—l’ringipal, College of Agriculture, JAU O ALk

Rescarch & Development, Jain Irrigation Systems Ltd, Agripark jd':“"l‘:l'tlgad[: Jain

) 72, Shirsoli Road, Jalgaon-425 001 ’ s, PO Box
4. Dr.M. Sudarshan Reddy, Dean of Agriculture, N G Ranga Agric . N

- Rajendranagar, Hyderabad-500 030 ga Agricultural University,
)5 Prof. M. V. C. Gowda, Professor of Genetics and Plant Breeding, UAS, Dharwad-

 Member Secretary

/5 Dr. T. Radhakrishnan, Principal Scientist, DGR, Junagadh

. f‘lmtltllte Joint Staff Council
WA T
N f'

~ Chairman- Director, DGR

Members: Staffside

. ShriD. R. Bhatt, Secretary-1JSC and Member-CJSC
_ ShriV.K.Jain, Member

. ShriY.S.Karia, Member

. Mrs. M. N. Vaghasia, Member

_ ShriC.N. Jethawa, Member

. ShriB. J. Dabhi, Member

- Members: Office side
1. Dr.P.C.Nautiyal, Principal Scientist
~ Dr. Chuni Lal, Senior Scientist
Dr. R. Dey, Senior Scientist
Shri C. P. Singh, Technical Officer (T-7/8)
5. Administrative Officer
- 6. Finance & Accounts Officer
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FINANCE AND ACCOU 2009-10
EXPENDITURE STATEMENT FOR THE YEAR

Rupees in lakhs

R-Main Unit




" Director : 0285-2673382 (Direct)
‘ 0285-2672550 (Telefax)
0285-2675831 (Residence)

EPABX : 0285-2672461/2673041

Administrative officer: 0285-2672843

‘Guest house : 0285-2673629

: 0285-2672550

ram : GNUTSEARCH

: director@nrcg.res.in

: http://www.nrcg.res.in
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