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Preface

It gives me an immense pleasure and satisfaction in bringing out the annual report of the
N

ational Research Centre for Groundnut for the year 2004-05. During the year, we had attempted
several crosses and developed about 35 new advanced cultures. More than six genotypes developed
were identified to be having higher yield potential or better water use efficiency. Four advance cultures
developed at the centre are under National varietal evaluation. U

nder the AICRP-G'nut screening of
germplasm accessions was undertaken at the hot-

spots for foliar and viral diseases. We had supplied
segregating materials to 13 AICRP-G centres. During the year we could test some of our IPM modules

for it efficiency and cost effectiveness. We also had very effective screening programme at the Centre
for Aspergillus flavus and insect pests as well. We were also successful in identifying a few consortia
of non-fluorescent pseudomonads resulted in higher pod yield and better plant growth in field. The
crop production scientists have undertaken nutrient management studies and identified P and Ca
efficient genotypes. Our working collection of groundnut germplasm was enriched by assembling 31

accessions. A total of 1362 accessions were supplied to different indenters. We could develop a simple
procedure was developed for comparing groundnut genotypes for their blanching attribute. During
this year, NRCG could develop a repository of isolates of Aspergillus spp.

The pace of research that was set in the past was further accelerated towards achieving the set
goals as per the mandate. I am sure the concerted efforts by the dedicated scientists and staff members
Wwill certainly contribute towards groundnut development remarkably.

The sincere assistance from various comers for the preparation of this report is thankfully

acknowledged. We shall be grateful to receive suggestions for further improvement on the quality of
our work and also the content of the future reports.

Director
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Summary

Twenty-two fresh crosses were attempted during the season to incorporate resisan.,
different biotic and abiotic stresses in the superior agronomic background

A total of 35 new advance cultures possessing resistance/tolerance of different biotic 4,
stress factors that limit the crop yield were developed during the year

Two Spanish groundnut genotypes, PBS 30051 and PBS 30086, registered 67 and 1,1 :
advaniage, respectively over the best check SB X1 over two years of evaluation. Twe 1, ,

PBS 24030 and 29017, were found to be promising against PBND and thrips.

Genotype PBS 18062 was found to be early maturing with minimum reduction in yield (1 |,
and kemel) when harvested at 95 DAS compared to normal harvest at 105 DAS

Advance breeding lines PBS 13021, PBS 19012 and PBS 30159 possessed significant|, |

a surrog ‘e measure of enhanced WUE over the best check GG 2 for this trait. Py,
recorded significantly higher SCMR value, another surrogate measure of enhanced v,
exhibiting improved WUE.

Genetic control of content of nutrients (Ca, N, K, Mg, Mn and Fe) in leaf tissue was worked
first time. Contents of Ca, N, K and Mg were found to be under the influence of gene.
predominantly additive in nature, while Fe was under the control of non-additive genes. I
content of Mn both additive and non-additive genes were equally important.

Good general combiners were identified for the content of Ca (CSMG 84-1), Mn (Chico and 11
86031), N (TAG 24), K (ICG 4747) and Mg (CSMG 84-1 and TMV 2NLM) in the leaf tissc

Results of evaluation of advance breeding cultures under simulated water deficit patterns .;., -
that while screening for drought tolerance, parameters like percent reduction in yield ove; -
normally irrigated conditions and drought susceptibility index should be considered along 1
performance per se of genotypes.

Four advance cultures developed at the centre are under National varietal evaluation trials 1/~ |
[PBS 24004 (HYB), PBS 12160 (VUL) and JUN 27 (HYB)] and AVT [PBS 24030 (HYR
AICRP-G. Seed of other promising advance breeding cultures was multiplied to meet sec
requirements for proposing fresh entries for varietal evaluation under AICRP-G.

Segregating materials (F, — F, generation) of 49 crosses attempted for different breeding objcci. .
were supplied to 13 AICRP-G centres. Besides, segregating material in F , generation of 12 cross:

attempted for imparting drought tolerance was sent to Durgapura and Jalgaon locations for situa
specific selections for mid-season and end-of season drought situations, respectively.

Fresh crosses were attempted for increasing seed size. Phenotypic selections were operated for lar:
pod size and/or pod yield in segregating generations and 93 selections were made. Forty-nine ne
advanced breeding lines were developed from the segregating generations based on pod size or yie

superiority during the season,

Large seeded advanced breeding lines PBS 29077, PBS 29078 and PBS 29080 recorded numeric.i!
higher pod yield over the best check, GG 20. PBS 29077 recorded significantly higher 100-seed mass
compared to all the checks.

Based on the superior performance, advanced breeding line ICGV 99101 was proposed for testin;




under AICRP-G trial after multiplying the seed in required quantity.

Both additive and non-additive gene actions were found to be important in the control of quality traits
such as pod and seed size, and recovery of sound mature kernels, while control of number of pods and
Kemels per plant, pod yield per plant and shelling outturn was under non-additive genes.

In artificial defoliation experiment there was significant increase in yield loss with increase in
percentage defoliations in all the stages and in their combinations except during vegetative stage
Though there was significant variation in the percent oil content, shelling percentage and per cent
sound mature kemel (SMK) with increase in percentage defoliations in all the stages and n their
combinations but no lincar relationship was observed with respect to percentage defoliation.

Adult emergence was minimum in 0.23% neem seed powder (2 mean number of adults emerged)

followed by 0.25% black pepper powder (4.33 mean number of adults emerged) compared 1o control
and other botanicals tested against Caryedon serratus.

Among different receptacles evaluated for the management of Caryedon serratus polythene bags
were found suitable as oviposition and mean number of adults emerged was low compared 1o other
receptacles tested (0.7 mean no of eggs/100g pods and 18 mean no. of adults emerged/kg pod).

In IPM experiment based on the cost of cultivation and the yields of groundnut and the intercrop,
mtercropping with pigeonpea gave highest CBR (1:4.3) followed by castor (1:4.25) and green gram
(1:4.05). The yield economics worked out has shown that intercrop with pigeonpea gave the highest
income of Rs.45, 132/ha followed by castor (Rs.44,598) compared to other intercrops. Intercropping

has no significant effect on shelling percentage, sound mature kemel (%) and oil percentage of ground-
nut.

Out of nine genotypes screened against termites under field condition, TMV-2 recorded lowest
incidence (1.78%) as against 17.18% in CO-1.

Out of 31 genotypes screened for resistance against jassids under field conditions, CS-101, 102 and
109 were found resistant and CS-247, 251 and 254 were found susceptible (recording >10 jassids/
S sweeps) compared to other genotypes tested. Against thrips, CS-101, 102 and 258 were found
resistant and CS-108, 243 and 247 were found to susceptible (recording >15 mean no. of eggs/10
leaves) compared to other genotypes tested. Three genotypes viz., CS-101, CS-102 and CS-147 showed
resistance against both jassids and thrips indicating their multiple resistance.

Out of 11 genotypes screened against C. serratus under laboratory conditions mean no. of eggs/100g
pods and mean no. of adults emerged was minimum (73.33 and 53.67) in CS-189 and maximum in
GG-20(158.67 mean no of eggs/100g pods and 93.33 mean no. of adults emerged) compared to other
genotypes tested.

Among different botanicals tested against C. serratus, oviposition was minimum in 1% Parthenium
powder (0.67 mean number of eggs/100g pod) followed by 0.5% Annona seed powder (333 mean
number of eggs/1 00g pod) compared to control and other botanicals tested against C. serratus.

Out of seventy genotypes screened under field conditions during summer 2005 against peanut bud

necrosis (PBND), eight genotypes recorded zero incidence. The incidence ranged from zero to
17.46%.

The genotype PBS 25001 recorded multiple disease resistance during second year screening and the
genotype NRCG-CS 277 showed multiple discase resistance against ELS, LLS and rust in the first
year screening during kharif 2005,




Four genotypes, viz., PBS 24008, PBS 25003, PBS 29080 and CS 19 showed resistant reaction agains,
S rolfsii under sick soil conerete block conditions.
Out of 32 genotypes screened under in vitro conditions, six viz., NRCG-CS nos. 334, 352,316, 350,
272 and 331 showed resistance against 4. niger, recording <10 % seed colonization.
The two isolates of Trichoderma spp. viz., T 170 and T 219 was found to be highly antagonistic for
both stem rot and collar rot pathogens.
There was significant reduction in disease intensity of foliar fungal diseases by intercropping with
maize, application of gypsum @ 500 kg/ha at flowering stage and by the seed treatment with Zricho-
derma harzianum + application of gypsum.
Foliar application of culture filtrate of ¥, lecanii at 50% dilution on the first appearance of the disease
followed by two sprays at 15 days interval reduced leaf spots and rust significantly.
The stem rot incidence was significantly reduced by application of karanj leaves, gypsum, elemental
sulphur and lime.
Genetic and seasonal variability in leaf cell membrane thermostability (LCMT) and heat a“j“'“mf“i"”
potential was noticed and heat tolerant (ICGS 44) and susceptible (Chico) genotypes were identified.
Based on the performance of the crop in pod yield, LCMT and root architecture cv. ICGS 44 seems to
be suitable for cultivation in rain-dependent system or limited water supply.
Genetic variability in root architecture under normal and water-deficit conditions were noticed an(
ICGV 86031 showed highest root length density, whereas root length was highest in TAG 24 under

stress conditions.

Inoculation of a consortium of non-fluorescent pseudomonads resulted in higher pod yield and better
plant growth in field trials with groundnut cultivars GG 2 and JL 24. Application of PGPR cultures 45
seed inoculants resulted in improved growth, yield and nutrient uptake of bold seeded groundn
varieties. Consortia of PGPR, PSM and rhizobia were tested and a consortia of PSM and rhizobia v,
found promising for enhancing yield of groundnut (GG 2). Inoculation of PGPR cultures enhance |

the growth and yield of summer groundnut (TG 26) under irrigated conditions.

Among the cropping systems evaluated, the maximum pod yield (1105 kg/ha) of groundnut was i,
groundnut-wheat-green gram sequence.

Stem rot incidence recorded at the time of harvest was more in FYM applied treatment (5.28%) and
G+PP intercropping treatment (5.38%) than in no FYM treatment (3.79%) and sole groundnut (3 437,
G+PM recorded the lowest incidence of stem rot (0.01%).

Intercropping of groundnut +pigeonpea was more productive (LER 1.40-1.45) than either of the «o|.

crop. Total productivity and P uptake under Di-phospate were comparable with that under mo;.
phosphate indicating possibility of economic use of Di-phosphate, a cheap source of P.

Pod yield increased by 26.2% due to IRWH over the control (no moisture conservation).
WUE under IRWH ranged from 5.4 to 8.48 kg/ha/mm whereas it was 5.60 kg/ha/mm under !
control.

Response to fertility regime under IRWH was quadratic which showed some scope to reduce fertilizer
doze under IRWH.

Groundnut seed under dry sowing germinated 4-6 days earlier than under onset of monsoon.




Seedling emergence did not vary significantly due to dry and onset of monsoon sowing.

The pod yield was the maximum when dry seeding was done 5 days before onset of monsoon. Among
the treatments, seed coating with CaSO , Rock phosphate and cow dung showed some potential.
4

Increasing the degree of moisture stress reduced pod yield significantly. However, as degree of
moisture stress increases, reduction in yield was less under K (56%) and Ca+K (45%) than under
control (67%).

K improved WUE under moderate stress (7.45 kg/ha/mm at 60% deficit of FC) while at more severe
stress, Ca+K was found to be better with regard to WUE (5.52 kg/ha/mm) at 80% deficit of FC as
compared to the other nutrients.

Four years field studies conducted on use of saline water in
rotation indicate that kharif

salinity whereas wheat and

groundnut and in groundnut based crop
groundnut can be grown safely using saline water irrigation of 2 dS/m

mustard can be grown in winter using saline water of 4 dS/m salinity. Oil
content, nitrogen and protein content both in groundnut and in mustard were also affected by the high
salinity level in saline black soils. It was also found that groundnut — groundnut rotation is not

economical in comparison to groundnut — wheat and groundnut — mustard rotation in saline black
soils using saline water.

Working collection of groundnut germplasm was enriched by assembling 31 accessions. A total of
1362 accessions were supplied to different indenters.

Three hundred and twenty-two accessions were deposited in National genebank for long-term
storage.

Released varieties were grown for two seasons and National Test Guidelines developed for 20 traits
for DUS testing were confirmed.

Amongst the 63 cultivars evaluated for O/L ratio value, kemel samples of 14 cultivars were found to
have value greater than 2.0 while the samples of 18 cultivars were found to value less than 1.2.
A simple procedure was developed for comparing groundnut genotypes for their blanching attribute.

The activities of alkaline proteases produced by Bacillus sp. PS and Aspergillus oryzae F6 were
almost fully inhibited by Hg and Cu at 5 mM concentration.

Out of 127 genotypes screened for dry seed resistance against 4. flavus, 15 showed promise against in
vitro seed colonization.

Three advanced breeding lines viz., NRCG-CS nos - 333, 350, 354, and two released varieties, B 95

and BAU 13 showed promise against aflatoxin contamination during kharif 2005 showing tolerance
to 4. flavus infection and subsequent aflatoxin contamination.

The two isolates of Trichoderma spp. viz.. T 71 and T 29 showed high antagonistic potential against
A. flavus under in vitro conditions.

Atotal of 42 new isolates of Trichoderma spp. was isolated, purified and is being maintained as single
spore culture from the soil samples collected from various districts of Gujarat during 2005-06.

A repository of isolates of Aspergillus spp. was developed at NRCG with an accession of about 400
isolates belonging to four species, namely 4. flavus, 4. ochraceus, A. terreus and A. nidulans.

The study of distribution pattern of the mycotoxigenic fungi revealed that A. flavus was dominant in
Junagadh (39.29%) and Amreli (37.78%) districts where as 4. terreus was dominant in Bhuj, Bhavnagar




B

and Anand during summer 2005. During kharif 2005, in most of the districts A. flavus domin,.,
other species resulting in more aflatoxin contamination of groundnuts during kharif than i, .,

The soil population of 4. flavus in samples taken one month after sowing and just before |,
varied between 0.33 — 68.7 x 10’ spores/g soil and 2.50- 47.8 x 10" spores/g soil, respectively, -
population increased towards the maturity of the crop recording a maximum of about 70 x |’ . Pore
g soil in some districts.

The district which recorded low soil population (below 10 x 10° spores/g soil) is Junagadh, Bl , )
and Bhuj. Natural infection of 4. flavus in kharif 2005 samples from farmers field and of o,
trials varied between 0.0 - 4.5%. About 90% of the samples showed zero infection level. )

Non-toxigenic strains of 4. flavus identified are being tested for antagonistic potential agains; |
genic 4. flavus so as to reduce pre-harvest aflatoxin contamination.

Standardization of protocol for isolation of genomic DNA of Aspergillus Sflavus was done and 1.
DNA was tested for their suitability for PCR by RAPD with random primers and was found to |,
amplifying.

More than 90% prevention of pre-harvest aflatoxin contamination was recorded in improved
management practices over farmers' practice.
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Research Accomplishments

PROJECT 01: BREEDING AND GENETIC STUDIES ON

BIOTIC AND ABIOTIC STRESSES IN
GROUNDNUT

(CHUNILAL, A. L.RATHNAKUMAR, K. HARIPRASANNA, M.P. GHEWANDE,

V. NANDAGOPAL, P.C. NAUTIYAL AND A.L. SINGH)
Hybridization

During kharif 2005, 16 crosses were atte
six for abiotic stresses. Out of the total 72
of probable hybrid pods at the time of ha

mpted for imparting resistance to different biotic, and

14 hand pollinations made, about 38% resulted in the recovery
rvest.

Selections and generation advancements

A total of 686 single plant selections were made in different filial
attempted in the previous years for incorporating resistance to different biotic
ing programmes aimed at incorporation of resistance to different abiotic stress
bulk selections were made in 97 crosses. These selec
ticularly the yield and plant ty

generations of 74 crosses
stresses. In case of breed-

es, about 180 single plant/

tions effected were based on plant characters par-
pe at the time of harvesting.

Multiplication and maintenance of advancebreeding lines

During kharif 2005, seed enhancement of six advance cultures each of Spanish and Virginia type
groundnut developed for different biotic stresses was carried out, whereas

type advance cultures were maintained for future use. A total of 22 new advar
and 18 Virginia) were developed during the season. In case of breeding
incorporation of resistance to abiotic stresses, seed enhancement of 22
was taken up and 84 Spanish and 60 Virginia cultures were maint

mutants of groundnut variety Girnar | were maintained. Eight
entering in AICRP-G trials.
Virginia types.

35 Spanish and 18 Virginia
1cebreeding lines (4 Spanish
programmes undertaken for the
Spanish and 21 Virginia cultures
ained. Besides, 48 WUE cultures and 51

advance breeding lines were multiplied for
Of the 35 new advance cultures developed, 8 were Spanish and 27 were

Screening of advancebreeding lines at hotspot centres

A total of 10 promising advancebreeding lines were evaluated at hotspot locations for PBND (at
Junagdh and Raichur) and thrips (at Jalgaon) during rabi/summer seasons of 2003-04 and 2004-05
continuously to assess the disease and insect pests’ reaction of these lines. Though the genotypes did not

exhibit resistance for insect pests, two genotypes, PBS 24030 and 29017, had some promise against
PBND and thrips (Table 1).

Table 1. Screening for thrips and PBND during rabi/summer 2003-04 and 2004-05

Genotype Thrips (%) PBND (%)

Jalgaon 2004-05 Junagadh 2003-04 Raichur 2004-05
PBS 24030 17.0 0.53 6.3
PBS 29017 18.3 1.80 6.9
Susceptible Check 30.6 (TAG 24) 8.3(GG2) 19.0 (JL 24)

11
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IX International Short Duration Groundnut Trial ~ 2001 comprising 14 (eg entrj
ducted along with two check varieties, Chico and GG 2, in a triple lattice square desigy, i, ki S
2005 seasons. The comparison of genotypic means showed that the check varicty (;¢; - wr.l.mll/ 904
pod yield and kernel yield per hectare and hundred kernel weight (HKW), whifc Chico w “'”'" lor |
check for days to maturity and SMK in both the years. GG 2 was a better check for final ,,,.I' a
shelling percentage in kharif 2004; however, in khar(f 2005, Chico was a better check for !J,.'.” iy
s {

Final plant stand was less in all the genotypes in both the years as compared 1, the reg,
one. In kharif 2004 two entries (ICGV 97245 and ICGV 96390) had even less thay l, ”()‘(")","lm,, it
hectare. In both the years no test entry out-performed the best check GG 2 for pod 4 well as ke Plany
In kharif 2004, ICGV 96390 gave highest pod and kernel yields, whereas in kharif 2005 |(‘((”“ 'y
gave the highest pod and kernel yields. ICGV 96399 was also the third higher yic|qe, i;, ¥ 'V 9630,
When pooled over years, this entry was highest performer for these traits, arif 2y

IX International Short Duration Groundnut Trial ~ 2001

1y

an

Chico took least time (89 days) to mature in both the years, and when Statistically COmn;
test entry was found to be superior over this check variety. Over two years Chico performe hr{,u,.,f !
shelling percent and no test entry was found to out-perform this check for shellin g percent, (o Ctter f,,
entry, ICGV 97245, registered significantly higher HKW over the best check GG 2 when tllc}l(”m tesy
pooled over two years. In kharif 2005 very high CV (30.9%) was observed for SMK, which rc( ata
pooling of data over two years to arrive at a conclusion for this trait. Oil content. which wag ”‘“hcu' n
only in kharif 2004, ranged between 51 and 53%. 'asure

X International Short Duration Groundnut Trial — 2005

This trial comprising of 14 test entries was conducted at NRCG along with two check varia
Chico and GG 7, in a triple lattice square design in kharif 2005. Chico was found to be the best cl;cl.:\“b‘
all the traits studied. No test entry out-performed this best check for any of the traits studied excepy ]k( <(1‘ i
00321 which gave significantly superior HKW (37 g) over the best check. This trial Will be repeateq ;\
one more year at Junagadh location. i

Evaluation of groundnut genotypes for early maturity in summer season

A set of 20 genotypes was evaluated in summer 2005. ANOVA revealed significant differences
both due to genotypes and stages of harvest for pod yield, kernel yield, 100-kernel weight and shel)ip,
percent. Reductions in pod (57%) and kernel (66%) yields observed across the genotypes at 85 n.\;
compared to 105 DAS were very high as compared to the corresponding figures 32 and 33%. respectively
at 95 DAS. The performance of variety JL 24 was very poor, as this variety is known o be highl\
sensitive to higher temperature. Yield reductions were also very high (52 for pod and 597 for L\Q.u-,kj
yields) at 95 DAS. Genotypes PBS 29063, PBS 12074, PBS 21031, PBS 14050 and PBS 11026 gave ver,
good yields at 95 DAS but the yield reduction observed was also very high. In genotype PBS 18062
though yield levels observed were very low (557 kg pods and 281 kg kernels per ha) like JL 24 by
resulted in least yield reductions (4 and 6% pod and kernels) at 95 DAS. This genotype needs furi).,

testing for identifying it as a donor for early maturity.
Gene action for nutrient accumulation in leaf tissues in groundnut

Gene action for content of each of the six nutrients viz., Calcium, Manganese, Nitrocc:
Potassium, Iron and Magnesium was worked out in a 6 x 6 diallel using Griffing’s (1956) Modc| |
Method 1. Analysis of variance revealed significant genotypic differences for all the traits studied. 3a;
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ring iron, variances due to GCA were significant for all the traits. Variances due to SCA were significant
for Calcium, Manganese and Iron. Reciprocal differences were observed for Manganese and Potassium,

signifying the crucial role of maternal parent in the inheritance of accumulation of these two nutrients.
GCA to SCA ratio was more than unity for Calcium, Nitrogen, Pot

additive gene action was predominant in the inherit
unity for Iron, thereby, suggesting the role of non-
case of content of Manganese, both additive

assium and Magnesium, indicating that
ance of these traits, whereas this ratio was less than
additive genes in the genetic control for this nutrient. In
and non-additive genes were equally important.

Good general combiners were identified for the accumulation of Calcium (CSMG 84-1),
Manganese (Chico and ICGV 8603 |

), Nitrogen (TAG 24), Potassium (ICG 4747) and Magnesium (CSMG
84-1 and TMV 2 NLM). Similarly,

good specific cross combinations were identified for each nutrient
studied for its accumulation in the leaf tissue (Table 2).

TABLE 2. Good General and Specific Combiners Identified for Content of Different Nutrients in

the Leaf Tissue
Nutrient Good General Good specific combiners
combiners
Calcium CSMG 84-1

CSMG 84-1 x TAG 24, TAG 24 x CSMG 84-1
Manganese Chico, ICGV 86031 CSMG 84-1 x TAG 24, ICG 4747 x TMV 2 NLM, CSMG 84-1 x
Chico, ICGV 86031 x ICG 4747, TMV 2 NLM x Chico
Nitrogen TAG 24 CSMG 84-1 x TMV 2 NLM, TAG 24 x TMV 2 NLM, ICG 4747
X Chico

Potassium  ICG 4747 CSMG 84-1 x TMV 2 NLM, ICGV 86031 x TAG 24. ICG 4747
X CSMG 84-1, TMV 2 NLM x ICG 4747

Magnesium CSMG 84-1, TMV ICGV 86031 x Chico, ICGV 86031 x ICG 4747, TAG 24 x Chico
2NLM

Station trials for yield evaluation

Advancebreeding lines developed in the plant breeding section for different biotic and abiotic
stresses were evaluated in the replicated trials in a RBD with three replications in two row plot size each
of 3 m length in preliminary yield evaluation trial for one year and in four row plot size in advance yield
evaluation trial for two years. Three checks, GG 2 (Local check, LC), SB XI(Zonal check, ZC) and J1. 24
(National check, NC) were used for comparison in Spanish group and four checks, namely GG 20, Kaushal,
M 335 and Somnath were used in Virginia group. Observations were recorded in different trials on SLA
and SPAD chlorophyll content at 55 DAS. Fodder and biological yields were recorded in five randomly
selected plants in each genotype from each replication at the time of harvesting and expressed in g/plant.
Days to maturity were assessed at the time of harvesting. Post harvest observations were recorded on HI
(%), SMK (%), HKW (g), pod yield (kg/ha), kernel yield (kg/ha) and shelling percent.

Preliminary yield evaluation trial of breeding lines of Spanish groundnut

Thirty advance breeding lines were evaluated along with three checks in kharif 2005. Mean
performance of genotypes revealed that the variety SB XI was the best check for SMK and kernel yield,
whereas GG 2 was the best check for HI, SLA and SPAD. JL 24 was the best check for fodder yield,

biological yield, HKW and pod yield. For shelling percent both GG 2 and SB XI were equally good
checks.
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When compared to the best check, the test entries giving significantly higher superiority v,
PBS 11057, 16031, 16032, 16035, 17015 and 18055 for fodder yield; PBS 11075, 16032, 16035
17015 for biological yield; PBS 16038 for HI; PBS 16040 for HKW; PBS 16031, 16038 and 16040 {,
pod yield. In case of SPAD, ten genotypes were found to be superior. For kernel yield, shelling per
and SLA no genotype could outperform the respective best check statistically.

Advance yield evaluation trial of breeding lines of Spanish groundnut -

Twenty-seven advancebreeding lines of Spanish groundnut were tested along with three checl
in kharif 2005. No test entry surpassed the best check for SMK and fodder yield, however, PBS 30067
was found to be statistically superior over the best check SB X1 for biological yield. Four test entric
(PBS 12018, 30046, 30051 and 30079) were statistically significant over the best check GG 2 for HI. No
test entry was significantly early in maturity when compared to the best check for this attribute. Test
entries PBS 12018, 16020, 19012, 30051 and 30112 were significantly superior over the best check JL 24
for HKW. Only two test entries gave significantly higher pod yield over the best check SB XI. These
entries were PRS 30051 and PBS 30086. For remaining traits (kernel yield, shelling percent, SLA and
SPAD) no test entry was found to perform superior over the respective best checks for these traits.

Advance yield evaluation trial of breeding lines of Spanish groundnut — 11

Eighteen advancebreeding lines of Spanish groundnut were tested along with three checks in
kharif 2004 and 2005 seasons. Statistical analysis was performed by subjecting replication-wise mean
values to RBD analysis over two years. Mean performances over two years were used for comparisons.
No test entry was found to perform significantly superior over the respective best checks for the traits
SMK, fodder yield, biological yield, HI, days to maturity, HKW, kernel yield, SP, days to flower initiatiop,
and 50% flowering. Two genotypes PBS 30051 and PBS 30086 gave significantly superior pod yields
over the best check SB XI (Table 3). Significantly lower SLA was observed in the test entries PBS 13021
PBS 19012 and PBS 30159 over the best check GG 2 for this trait. PBS 13021 also resulted in signifi-

cantly higher SPAD values.
Table 3. Performance of selected advance breeding lines and checks

Genotype PY (kg/ha) KY (kg/ha)

PBS 30051 2950* 1780

PBS 30086 2903* 1668

GG 2 1412 931 ;
JL24 1547 955

SB XI 1769 1214

General Mean 1799 1075

CV (%) 204 22.]

SEm 150.0 96.2
CD (5%) 422.7 271.1

Preliminary yield evaluation trial of breeding lines of Virginia groundnut

Nineteen advancebreeding lines of Virginia groundnut were evaluated for preliminary vic!
performance along with four check varieties. No test entry established superiority over the check varic
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for SMK. However, PBS 26019 and PBS 26020 gave the highest SMK among the entries tested. Though
no test entry was found superior over the best check for fodder and biological yield, but PBS 26010 gave
numerically highest values for these traits across the checks and test entries. Highest HI was observed in
PBS 26020, which was significantly higher over the best check Kaushal, PBS 26021 gave numerically
highest value for HKW though it was lower compared to the best check GG 20. Only one test entry PBS
26010 gave significantly higher pod yield over the best check Somnath. In case of kernel yield, SP and

SPAD no test entry was significantly superior over the respective best check for these traits, PBS 26006
gave significantly less SLA compared to the best check Somnath.

Advance yield evaluation trial of breeding lines of Virginia groundnut — |

Eighteen advancebreeding lines of Virginia groundnut were evaluated along with four check
varieties in kharif 2005. Two test entries, PBS 22042 and PBS 30162, were found to be significantly
superior over the best check GG 20 for SMK. No test entry performed significantly superior over the
respective best check for the traits fodder and biological yield, HI, days to maturity, HKW, pod and kernel
yields, SLA and SPAD. Highest numerical values among the test entries were observed for remaining
traits in PBS 24085 and ICGV 93157 (for fodder yield), PBS 24085 (for biological yield), PBS 25003 (for
HI, days to maturity, pod and kernel yields), PBS 30162 (for HKW) and PBS 22042 (for SPAD).

Advance yield evaluation trial of breeding lines of Virginia groundnut — 11

Twelve advancebreeding lines of Virginia groundnut were tested along with four checks in kharif
2004 and 2005 seasons. Statistical analysis was performed by subjecting replication-wise mean values to
RBD analysis over two years. Mean performances over two years were used for comparisons. Three
entries, namely ICGV 00394, PBS 21052 and PBS 25003 gave significantly higher HI over the best check
variety GG 20 for this trait. PBS 24040 gave significantly higher SPAD values. The test entry PBS 30162
was found to be early both for days to flower initiation and 50% flowering. In addition, ICGV 00394 was
early in days to 50% flowering. For rest of the studied traits, no test entry surpassed the respective best
check for these traits. The test entries which were numerically better performers compared to the
respective best checks were: PBS 13020 and PBS 30162 for SMK; ICGV 93157 for fodder and biological
yields; PBS 24085 and PBS 30162 for pod yield; PBS 13020 and PBS 25003 for SP.

Evaluation under simulated water-deficit stress conditions at early, mid and late season in
summer 2005

Forty-eight genotypes along with two released varieties, ICGS 44 and ICGS 76, were evaluated
in a split-plot design with irrigation patterns as main plot treatment and genotypes as sub-plot treatments.
Main plot treatments were: i) regularly irrigated, ii) irrigation withheld from 10 to 35 DAS (Early-season
drought, ESD), iii) irrigation withheld from 35 to 75 DAS (Mid-season drought, MSD) and iv) irrigation
withheld from 75 to 105 DAS (Late-season drought, LSD), while 50 genotypes were taken as sub-plot
treatment. Significant differences were observed due to main plot treatment, genotypes and interactions
between them for pod and kernel yields. Pod yield ranged from 721 t0 2152, 536 to 1586, 222 to 1158 and
65 to 849 kg/ha with average of 1229, 996, 688 and 409 kg/ha across the genotypes under regularly
irrigated, ESD, MSD and LSD conditions, respectively. JUN 7 registered highest pod yield under ESD
(1586 kg), MSD (1158 kg) and LSD (849 kg/ha), whereas it ranked second (2039 kg) the first being JUN
9 (2152 kg) under irrigated conditions. Highly significant positive correlations were observed among the
ranks for pod yields obtained under irrigated, ESD, MSD and LSD conditions. This indicates that a
genotype performing better under irrigated condition is likely to perform better under water deficit stress
conditions also. Rank correlations between yields obtained under MSD and LSD and corresponding
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extent reduction under these drought patterns revealed highly significant positive correlatjop,.
more the yields obtained under these environments lesser is the extent of reduction in yic|
obtained under irrigated conditions were negatively correlated with the pereent reduction .., ¢
MSD, however it was independent under LSD. Rank correlations between percent reductjoy, and | )I

Sensitivity Index (DSI) were highly significant under all the drought patterns. The findip, "oug
experiment suggest that while screening for drought tolerance, parameters like percent reductioy, : I‘K' \
should be considered along with the per se¢ yield performance of genotypes under differe, e D

D,

W dr,

patterns.
I rain g

The same set of 48 advance cultures was also evaluated under regularly irrigated an,

situations in Aharif 2005, The yields obtained in all the genotypes were very low. No differe,
observed between yields obtained in rainfed situations compared to the irrigated situations.

Les W r

Comparative studies on the seasonal effects on selections
Under this study ten top performing advancebreeding lines selected in F, generatio), .
cross Chico x R 33-1 and its reciprocal in kharif 2004, and equal number in summer 2005 €re rajsed
replicated trial in kharif 2005 primarily for seed enhancement. This trial will be repeated iy, (,, x -
and two summer seasons to find out whether selection in segregating generations for dg‘\ch\pmcr‘:’ "
groundnut varieties for kharif and summer seasons is more rewarding when selection is do, m. .“

ach of

respective seasons or otherwise.

Advance cultures under AICRP-G ftrials
Two advance cultures were tested in AICRP-G trials. JUN 21 was in Initial Drought Varje(y I'ri

in kharif seasons of 2004 and 2005. This culture did not qualify for Advance Varietal Trials. Anoth
advance culture PBS 24030 (Virginia bunch) will be repeated in AVT in Zone | in ensuing liarif ooy,
(kharif 2006).

Three advance cultures, PBS 24004 (Virginia bunch), PBS 12160 (Spanish bunch) and Ji\
(Virginia bunch) accepted as fresh proposals are being tested in Initial Varietal Trial of Virginia l‘:m:
Spanish bunch and drought tolerance, respectively in AICRP-G.

Supply of segregating material to AICRP-G centres
Information on the availability of segregating material in different generations was circulaio
among all the AICRP-G centres. Segregating materials (F, - F, generation) of 49 crosses attempied |
different breeding objectives were supplied to 13 (Udaipur, Latur, Rahuri, Vriddhachalam, Jalgaon, Jap1|
Junagadh, Chintamani, Aliyarnagar, Almora, Durgapura, Tirupati and Jalgaon) AICRP-G centres. [3c
sides, segregating material in F, generation of 12 crosses attempted for imparting drought tolerancc v,
sent to Durgapura and Jalgaon locations for situation specific selections at these locations for mid-scas

and end-of season drought situations, respectively.
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PROJECT 02: INTEGRATED PEST MANAGEMENT

(IPM) IN GROUNDNUT BASED
PRODUCTION SYSTEM

(V. NANDAGOPAL, M.P. GHEWANDE, T.V, PRASAD AND VINOD KUMAR)

Subproject - 1: Integrated insects and non-insect pest management in Complex, Diverse and Risk-
Prone (CDR) groundnut based production system (V. Nandagopal and T.V. Prasad)
Yield loss in groundnut due to artificial defoliation

A field experiment was conducted during post-rainy season of 2005 to understand the yield loss
mechanism when a definite portion of leaf area is removed, which in turn simulated the damage by
insects. Cultivar GG 2 was sown in 3 rows of 2m length at 45 cm spacing between rows and 10 ¢m

between plants in a row. There was a gap of 2m all around the plot. The treatments (defoliations) include
five levels of defoliations viz.,

0,2, 5, and 10 at different phenophases of crop such as vegetative, peg-
ging, maturity and their combinations. The defoliation was carried out in such way that 60% of the upper
leaves and 40% of the lower le

aves were removed representing a particular percentage defoliation. Each
treatment was replicated thrice. Oil content was estimated in collaboration with Biochemistry section.

Table 1. Effect of different per cent artificial defoliation on yield attributes of groundnut at
various growth stages and their combinations

Treatment  Stage %o Yield % increase/  Shelling SMK Oil
defoli (kg/ha) decrease in (%) (%) (%)

ation yield
il \Y 2 1740.88 533 65.93 87.14 3 B )
T2 \Y S 1723.59 433 67.33 86.68 50.17
T3 \% 10 1817.43 10.01 65.64 82.44 51.50
T4 P 2 1326.03 -19.73 64.50 82.57 52.00
TS P S 1177.87 -28.70 65.98 78.74 52.00
T6 P 10 1360.60 -17.64 64.90 87.65 51.00
115 M 2 1584.08 -4.11 67.58 80.33 52.00
T8 M 5 1329.74 -19.50 65.06 81.73 51.83
T9 M 10 1326.03 -19.73 66.10 85.74 51.67
T10 V+P 2 1474.19 -10.76 66.27 80.76 51.50
T11 V+P 5 1471.72 -10.91 64.88 78.57 51.00
T12 V+P 10 1205.03 -27.06 66.27 81.70 51.83
T13 V+M 2 1496.42 -9.48 64.97 81.08 51.00
T14 V+M 5 1537.16 -6.95 65.17 86.70 52.67
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T1$ VM 10 1518.64 -8.07 60.36 K7.40 o
116 PeM 3 1220.73 +25.56 66.47 2 /’
17 M 5 124207 <2481 65.80 81,89 .60
118 PaM 10 1048.23 -30.55 66.19 81.59 52,61
_ —- 65.12 i
Ty e 21606 09101 45 ° i
C.D. (at § %) 408.1079 2.6125 123658 1,67,
C.V. (%) 17.16 24 899 |,
Results (Table 1) indicated that, there was significant increasc in yicld loss vy, ifcrens

¢ stages and in their combinations except during vegetatjye Stage. 11

artificial defoliation during Vegetativ.
Svldllye Stac

percentage defoliations in all th

vield ranged from 1724 kg/ha to 1817 kg/ha at 2 to 10% ‘ /
compared to control which recorded 1652 kg/ha. The percent loss in pod yicld ranged frop, 17640

during pegging stage and from 4.1 to 19.7 during m.aturity. During vegetative *"chging the yiel .
ranged form 27 to 10.9, during vegetative + maturity it was from 6.2 to 9.4 and during peggin g mm,,.‘..“
the loss ranged from 24.8 to 35.6% at 2 and 10% defoliation respecuvel'y compared to contro]. Ty, rc:“r ty
also indicated that defoliation at any stage of the groundnut crop results in loss in yield except 41 e ’,'. I
stage. Though there was significant variation in the per cent oil conte.nt, shelling percentage ap ;w‘; £
sound mature kernel (SMK) with increase in percentage defoliations in all the stages 44 i
combinations but no linear relationship was observed with respect to percentage defoliation.

Fig. 1. Per cent increase/decrease in pod yield over control at different phenophases due ¢,

artificial defoliation
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Fig 2. Effect of artificial defoliation on oil content (%), SMK (a) and Shelling (%) during
various growth stages and thelr combinations
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Evaluation of botanical powders for the management of storage insect pest, Caryedon serratus

Results showed that adult emergence was minimum in 0.25% neem seed powder (2 mean
number of adults emerged) followed by 0.25% black pepper powder (4.33 mean number of adults emerged)
compared to control and other botanicals tested against Caryedon serratus (Table 2).

Table 2. Effect of botanical powders on adult emergence of Caryedon serratus
SLLNo. Treatments

Mean no. of adults emerged

1 Neem seed powder 0.25% 2.00
2 Neem seed powder 0.5 % 11.67
3 Neem seed powder 1% 28.67
4 Castor seed powder 0.25% 27.67
5 Castor seed powder 0.5% 18.33
6 Castor seed powder 1% 18.00
7 Turmeric powder 0.25% 18.00
8 Turmeric powder 0.5% 18.33
9 Turmeric powder 1% 26.33
10 Black pepper powder 0.25 % 433
11 Black pepper powder 0.5 % 8.67
12 Black pepper powder 1% 6.33
13 Control 6.67

S.E.m 9.38

CD NS
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Table §. Per cent incidence of termites on different genotypes

Sk No. Genotypes Y incidence
1 NRCG-6686 12.2

2 J-11 7.2

3 ICG-11721 3.8

4 JL-24 4.76

5 CO-1 17.18

6 TMV-2 1.78

7 TAG-24 5.36

8 GG-7 7.96

9 GG-2 5.17

Integrated Pest Management in groundnut based intercropping system

An IPM experiment in groundnut based intercropping system was taken up during kharif 2005
with groundnut variety GG 20 and intercrops viz., Bajra (Mh 179), Sorghum (local), Maize (local),
Castor (GAUCH-1), Pigeonpea (BDN-2), Cowpea (local), Green gram (local) , Black gram (local)
and Sesamum (local) were used in the ratio of 3:1 with three replications. Plot size was 6 x 5 m?size.

The intercrop maize was found to be suitable in reducing the jassid population compared to other
intercrops (Table 6). The intercrops like sesamum and green gram also shown promise in reducing the
population of jassids. The black gram as an intercrop increased the thrips population while sesamum
reduced the thrips population at 70 days after sowing (Table 7).

Table 6. Effect of intercrops on the incidence of Jassids

Treatment 30 DAS 55 DAS 70 DAS
Groundnut + Maize 0.67 4,67 433
Groundnut + Sesamum 0.00 6.00 233
Groundnut + Green gram 0.00 6.00 5.67
Groundnut alone 0.00 14.67 8.67
S.Em.x+ 0.11 2.77 233
C.D. (at 5 %) NS NS NS

Table 7. Effect of intercrops on the incidence of thrips per 5 sweeps/5m length
Treatment 30 DAS 55 DAS 70 DAS
Groundnut + Sesamum 0.67 1.67 1.67
Groundnut + Black gram 0.00 0.67 10.67
Groundnut alone 0.00 0.00 233
S.Em.£ 0.31 0.69 1.76
C.D. (5 %) NS NS NS
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Table 8. Effect of groundnut based intercropping
Treatment Ground Intercrop  Costof Gross Monitg,
nut Pod (kg/hn) cultivation return(Ry./hy) \
(kg/hn) (Rs./hn) :"l"
Groundnut + Bajra 1492.33 . 8610 29847 R
Groundnut + Sorghum 1458.67 v 8610 29173
Groundnut + Maize 1678.00 8233 8610 34054
Groundnut + Sesamum 1444.67 212.44 9400 34201
Groundnut + Castor 1506.67  964.33 10500 44598 7 "
Groundnut + Pigeonpea  967.33 1718.66 10500 45132 oy
Groundnut + Cowpea 1385.00 29455 9400 31526 '
Groundnut + Green gram  1563.67 296.11 9400 38081 Uivi
Groundnut + Black gram  1379.67 505.99 9400 36195 e
Groundnut alone 2625.67 - 8200 52513 i
S.Em.# 117.18 '
C.D. (at 5 %) 348.17
C.V. (%) 13.09
Basic cost of cultivation of groundnut Rs. 8200/ha * No yield could be recorded dye |, e
by birds >
Table 9. Effect of groundnut based intercropping system on yield attributing characters
S.No  Treatment Shelling SMK 0il
(%) (%) (%)
| Groundnut + Bajra 68.33 90.74 51.33
2 Groundnut + Sorghum 70.33 90.39 51.33
3 Groundnut + Maize 67.66 81.77 51.16
4 Groundnut + Sesamum 72.00 93.00 51.33
5 Groundnut + Castor 67.66 86.42 51.50
6 Groundnut + Pigeonpea 69.00 85.56 50.50
7 Groundnut + Cowpea 68.33 93.70 51.33
8 Groundnut + Green gram 66.66 91.56 51.16
9 Groundnut + Black gram 69.00 88.84 51.83
10 Groundnut alone 71.00 95.75 50.50
S.Em. 1.23 3.08 0.77
C.D. (0.05 %) NS NS NS
C.V. (%) 3.09 5.93 2.60
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b i n
There was no significant difference betweet shelling percentage, sound matare kernel (%) and
otl percentage in groundnut mtercropping system ( lable 9)

Screening of segregating and stabilized lines of groundnut against major insect pests

Screening of genotypes against sucking pests under field conditions

Out of 31 genotypes sereened for resistance against jassids under field conditions during the
ramy season of 2005, NRCG-CS nos. 101, 102 and 109 were found resistant and 247, 251 and 254 were
found susceptible (recording =10 jassids/s sweeps) compared to other genotypes tested. Against thrips

NRCG-CS nos’ 101, 102 and 258 were found resistant and 108, 243 and 247 were found to be susceptible
(recording =15 mean no. of epps/10 leave

NRCG-CS nos'101,
tiple resistance.

§) compared to other genotypes tested. Three genotypes viz,
102 and 147 showed resistance against both Jassids and thrips indicating their mul-

Evaluation of various plant products against Caryedon serratus

Results showed that oviposition was minimum in 1% Parthenium powder (0.67 mean number of
czes/100 g pod) followed by 0.5% Annona seed powder (3.33 mean number of eggs/100 g pod) compared
to control and other botanicals tested against Caryedon serratus (Table 10).

Table 10. Effect of botanicals on oviposition of Caryedon serratus

S. No. Treatment

Mean of eggs/100gm pod

1 Methi Powder 0.5% 25.00
2 Methi Powder 1.0% 9.00
3 Annona seed powder 0.5% 3.33
4 Annona seed powder 1% 32.00
5 Lantana Leaf powder 0.5% 27.33
6 Lantana Leaf powder 1.0% 31.33
7 Eucalyptus leaf powder 0.5% 3.67
8 Eucalyptus leaf powder 1% 9.00
9 Parthenium powder 0.5% 14.67
10 Parthenium powder 1.0% 0.67
11 Neem seed powder 0.5 % 11.67
12 Neem seed powder 1.0% 12.33
13 Control 27.67

SEM 7.56

CD 22.08

Screening of genotypes against C. serratus under laboratory conditions

Out of 11 genotypes screened against C. serratus under laboratory conditions mean no. of eggs/
100 g pods and mean no. of adults emerged was minimum (73.33 and 53.67) in NRCG-CS 189 and

maximum in GG 20 (158.67 mean no of eggs/100 g pods and 93.33 mean no. of adults emerged)
compared to other genotypes tested (Table 11).
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Sub project 02: Integrated management of major diseases (K1LS, LLS, rust, collar rof, stem rot,
PBND) of groundnut

(MU Ghewande and Vinod Kumar)

Discase resistance

A total of 70 genotypes were evaluated apainst peanut bud necrosis disease (PBND) vis-a-vis
yield of groundnut during summer 2005 under field conditions, The results indicated that the incidence of
PBND ranged from 0 to 17.46%. Zero percent incidence of PBND was observed in eight genotypes, viz.,
FIR 17 and NRCG-CS 24, NRCG-CS 164, NRCG-CS 86. NRCG-PBS 19012, NRCG-PBS 12160,
NRCG-CS 186 and NRCG-CS 251 as against the highest in NRCG-PBS 11024 (17.46%) followed by GG
2 (11.56%). The genotype NRCG-PBS 11037 recorded the highest yield (305.0 g) followed by

NRCG-PBS 30073 (227.5 g) and NRCG-PBS 11072 (223.5 g) per 3m row,

Thirty-seven genotypes were evaluated against stem rot (S, rolfsii) in concrete block in artifi-
cially inoculated condition during the summer season of 2005. Out of these five, genotypes viz., Code |-
I. Code 1, NRCG-CS 115, NRCG-CS 168 and NRCG-CS 19 showed below 30% incidence as against

100% in NRCG-PBS 24002, NRCG-PBS 29080 and NRCG-PBS 30158 and 80.4% in GG 20. NRCG-CS
19 showed resistant reaction (13.2%) against S. rolfsii.

A total of 90 genotypes including susceptible (GG 2) and resistant check (J 11 ) were evaluated
against collar rot pathogen (Aspergillus niger) under laboratory condition by adopting dry seed resistance
technique during summer 2005, out of which 17 genotypes viz,, NRCG-CS 101, NRCG-CS 104,
NRCG-CS 113, NRCG-CS 164, NRCG-CS 188, NRCG-CS 192, NRCG-CS 245, NRCG-CS 53,
NRCG-CS 58, NRCG-CS 64, NRCG-CS 65, S 76, NRCG-CS 78, NRCG-CS 79, NRCG-CS 81, ICR 12

and JAL 05 showed resistant reaction against A. niger recording < 10% seed colonization as against
32.85% in GG2.

A total of 295 genotypes (second year screening of 192 genotypes and preliminary screening of
103 genotypes) along with susceptible checks (GG 20) were evaluated against early leaf spots (ELS), late
leaf spots (LLS), rust and stem rot diseases under field conditions during the rainy season of 2005. In case
of stem rot, each genotype was artificially inoculated with Sclerotium rolfsii pathogen at 30 days of
emergence. Observations on foliar fungal diseases were recorded by adopting a 1-9 modified scale, while

in the case of stem rot, the percentage of incidence was recorded before and after harvest. Observations
on pod yield (g/3m row length) were also recorded.

Second year screening of the 192 genotypes (Table 1) revealed that three genotypes viz., CS 222,
PBS 22008 and PBS 25001 showed promise against ELS recording below 4.5 grade of disease intensity,
four genotypes viz.,, NRCG-CS 105, NRCG-CS 257, PBS 22008 and PBS 25001 showed promise against
LLS recording = 4.5 grades of disease intensity as against 8.5 in susceptible chegk (GG 20). Seven
genotypes viz., NRCG-CS nos’ 105, 144, 158, 223, 257 and PBS 22008 and PBS 25001 showed resis-
tance against rust recording below 3.5 grade of disease intensity as against 7.83 in susceptible check. The
incidence of stem rot ranged from 0.0 to 52.7%. A total of 31 genotypes recorded below 5.0 % incidence
of stem rot as against 29.1% in susceptible check, GG 20. Sixteen genotypes viz., NRCG-CS nos’ 106,
137, 140, 141, 144, 19, 239, 250, 27, 47, 56, 63, 90, 91 and ICGV 94357 and PBS 25001 were free from

stem rot infection. Thus, the genotype PBS 25001 showed multiple disease resistance during second year
screening.

A total of 103 new genotypes were also screened for multiple disease resistance in the first year
under field conditions. The results showed that the genotypes NRCG-CS 277, 303 and 311 possessed
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Plate 2. Isolates of Trichoderma sp. showing promising antagonistic activity against Sclerotium
rolfsii under in vitro conditions

Integrated Disease Management

A field trial in RBD with 3 replications and 7 treatments was conducted during kharif 2005.
Observations on major fungal diseases viz., ELS, LLS, rust and stem rot and pod rot were recorded.

The maximum disease intensity of ELS, LLS and rust were 8.39, 7.56 and 8.44 respectively in
control (Table 5). There was significant reduction in disease intensity of ELS by intercropping with maize,
application of gypsum @ 500kg/ha at flowering stage and by the seed treatment with Trichoderma
harzianum + application of gypsum. Though the disease intensity of LLS was reduced by all the
treatments, only the foliar application of chlorothalonil 0.2% a.i. could reduce the disease significantly. No
significant differences were observed between the treatments with regard to reduction in the intensity of
rust. The maximum stem rot (13.07%) and pod rot (42.0%) incidence was observed in control. Seed
treatment with Trichoderma harzianum @ 4g/kg seed alone as well as in combination with intercropping
with maize reduced the disease significantly. Minimum pod rot (30.67%) was observed in seed treatment

with T harzianum followed by foliar application with clorothalonil 0.2% a.i. (31.33%) and the
intercropping with maize (32.0%) at 3:1 ratio.

Biological control of major fungal foliar and soil borne diseases under field conditions

A field experiment was conducted during kharif 2005 to see the effect of seed treatment and soil
application of Trichoderma harzianum and foliar application of culture filtrate of lerticillium lecanii,
Trichoderma sp. and aqueous extract of Euphorbia sp. on soil bome and foliar fungal diseases of groundnut.
There were reduction in the disease intensity of early leaf spots (ELS), late leaf spot (LLS) and rust by the
treatments (Table 6). The maximum reduction of ELS was by the seed treatment with Trichoderma
harzianum @ 4g/kg seed and foliar application of culture filtrate of ¥ lecanii at 50% dilution on the first
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appearance of the leaf spots followed by two sprays at 15 days interval. The mayiy,,,
was by the foliar spray of culture filtrate of V. lecanii and maximum reductio, |, ifHe
recorded by foliar spray of culture filtrate of ¥ lecanii at 50% dilution, Interesting, 5
activity of Thichoderma seems to enable the plants to defend them better again. ¢,
mcodenee of collar rot was quiet low (< 2%) and the reduction in incidence was NS0 fic s
treatments. The maximum incidence of stem rot and pod rot were 12.7% and 44 4 1Y rain
soil application of commercial formulation of Trichoderma harziamum (2.5 kyy) 0
cake (500 kg/ha) as carrier and applied in furrow at the time of sowing reduced ster r, |,
cantly. The maximum reduction in stem rot and pod rot incidence was recorded by secq y,,
harzianuem in combination with soil application (2.5 kg/ha) mixed with castor cake a5 app)
at the time of sowing.

Effect of organic soil amendments on incidence of soil borne diseases

I

A field trial in RBD with 3 replications and a susceptible variety GG 20 was conducted
rainy season of 2005 to study the effect of soil application of fresh leaves of karanj ( Pongami, j
banyan, Eucalyptus @ 500 kg/ha each and application of bajra flour (120 kg/ha), castor ¢y, -
ha), cotton seed cake (500 kg/ha), gypsum (500 kg/ha) and lime @ 100 kg/ha in furroyw 4 ' ‘
sowing for the management of stem rot. Also, the effect of application of elemental sulphur @ >
was studied for the management of stem rot. The maximum disease incidence of collar rot (|5 11
rot (15.26%) and pod rot (40%) was observed in control (Table 7). The reduction in disease incid
collar rot was found to be statistically insignificant. The stem rot incidence was significant]y re !
application of karanj leaves, gypsum, elemental sulphur and lime. Except the soil applica'tinr, of
flour and cotton seed cake all other treatments reduced the pod rot incidence significantly.

Effect of foliar application of plant and animal products on disease intensity of major foliar 1,
disease

A field experiment in RBD was conducted during kharif 2005 to see the effect of
application of some plant products like aqueous extract of turmeric, garlic, Euphorbia leaves and 1.
seed kernels as well as some animal products like cow urine, cow dung, cow milk and curd ang -
combinations on severity of major foliar fungal diseases. The results showed that there was sionif.
reduction in the intensity of ELS, LLS and rusts by some treatments. The intensity of ELS, LLS\;m:
was significantly reduced by the foliar application of curd (25%) and water extract of Euphorbia Ic.
The other treatments which had significantly reduced the ELS and LLS were application of turi.
powder and that of LLS and rust by neem seed kernel extract.
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Table 1. Promising genotypes against ELS, LLS and rust under field conditions during rainy
season of 2008 (O1d)

St No.  Genotypes Disease intensity (1-9) scale

ELS LLS Rust
1. CS 105 4.67 3.67 1.00
2, CS 144 6.17 4.67 1.00
3. CS 158 6.00 4.83 1.17
4 CS 222 4.50 5.17 433
S CS 223 5.83 4.83 3.17
6. CS 257 483 3.67 3.33
7. PBS 22008 4.50 333 1.17
8. PBS 25001 3.50 3.67 2.17
GG 20* 8.50 8.50 7.83
*Susceptible check No. of genotypes screened: 192
Table 2a. Promising genotypes against ELS, LLS and rust under field conditions during rainy
season of 2005 (New)
Sr. No. Genotypes Disease intensity (1-9) scale
ELS LLS Rust
1 CS 154 5.50 483 5.67
2 CS 277 4.17 433 2.67
3 CS 303 4.17 417 7.17
4 CS 311 4.50 4.00 8.00
GG 20* 8.50 8.50 8.00
*Susceptible check No. of genotypes screened: 103
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Inhibition of growih of Awpergiline niger by different OM}On of Itichoderma spp.
(hangle method)

Trtchoderma spp. Growih of A Inhibithon A Over

'me-mm
niger after AR niger wver Cirawih of
Wonmm)(v)  conteol (V) Teichode:
r A, :

00 77“. hn.'h I s )>l 67 1010 I f

04 T viride 210 1.4 | vy
| 18 1" avreovivide 2.1 21,15 N '
| 28 Trichoderma s\pp 10,00 264) N oo
1 29 I koningii 2000 20.27 N $4e
N 1 viride 11.33 23.59 N g
72 Trichoderma spp. 27.67 32.54 P e
93 I hamatum 20.00 29.27 P rre
1S I viride 27.33 33.34 F '
1126 I harzinum 31.33 23.59 N Y
1134 I" hamatum 32.33 21.15 I H-4
1170 I harzianum 27.67 32.54 N +
1219 T viride 27.67 32.54 P ++4
1226 T viride 34.67 15.46 N +
T 257 T harzianum 28.67 30.10 P 4+
T292 T hamatum 35.00 14,63 F 4+
T354 I hamatum 35.33 13.83 P -+
T362 T oiluliferum 30.00 26.83 N LR
T390 I: harzianum 28.00 31.71 N 4
T 425 Trichoderma spp. 32.00 21.95 N +
Control *
(A. niger) 41.00
** Qualitative Scale for categorization of sporulation:

+ = Poor/scanty, ++ = Moderate, +++ = Good, ++++ = Very Good

Overgrowth: F= fully overgrown, P= partially overgrown, N= not overgrown
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Table 4b.  Inhibition of growth of Sclerotium rolfsil by different isolates of 77/:-hmlum,,, "

(bangle method) \
Isolate Trichoderma Growth of Inhibition Over B Sorei
No. spp. S. rolfsit 8. rolfsii Growth of ‘

after 48 hr over Trichode-
(in em) (y) control () rma spp.

T00 Trichoderma spp 22.67 49.63 F '
T04 T. viride 12.67 71.85 F ‘
TI8 T. aurcoviride 12.67 71.85 P
TI9 Trichoderma spp. 15.00 66.67 N f
T22 T. viride 11.00 75.56 P fy
T28 Trichoderma spp. 10.33 77.04 p* -t
T29 T. koningii 20.33 54.81 p*
T43 T. namatum 14.67 6741 P +
T57 Trichoderma spp. 14.33 68.15 P it
T71 T viride 14.33 68.15 N* ++
T93 T. hamatum 12.50 72.22 p* P
T115 T viride 16.00 64.44 P a5
T 126 T harzianum 11.67 74.07 P* 4+
T 127 Trichoderma spp. 20.83 53.70 P 4t
T134 T hamatum 15.00 66.67 P -+
T 166 Trichoderma spp. 16.33 63.70 P 4
T170 T, harzinum 11.67 74.07 P ++
T219 T viride 13.00 71.11 p* o+
T 226 T. viride 23.83 47.04 N -
T257 T. harzianum 11.17 75.19 P -+
T 267 Trichoderma spp. 7.00 84.44 F 4
T292 T. hamatum 14.00 68.89 P -+
T 354 T. hamatum 19.00 57.78 P 4t
T 356 Trichoderma spp. 14.67 67.41 P* -+
T360 Trichoderma spp. 13.33 70.37 P* e
T362 T oiluliferum 7.33 83.70 F ot
T382 Trichoderma spp. 20.33 54.81 N ++
T390 T. harzianum 20.67 54.07 P +
T 425 Trichoderma spp. 25.50 43.33 N ++
Control*
(S. rolfsii) 45.00

*# Qualitative Scale for categorization of sporulation:
+ = Poor/scanty, ++ = Moderate, +++ = Good, ++++ = Very Good

Overgrowth: F= fully overgrown, P = partially overgrown, P* =mycelium of S. rolfsii coming out
growth of Trichoderma, N = not overgrown
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Table S Integrated disease management of groundnut during kharif 2005

Treatment Disease score (1-9) seale Collar Rot Stem Rot  Pod Rot
ELS LLS Rust (%) (%) (%)
0.43 583 30.67
T1 828 7.00 8.00 (2.99) (13.74) (33.61)
0.60 9.23 32.00
T2 8.00 6.78 8.00 (4.15) (17.63) (34.41)
0.39 844 39.00
T3 $.00 7.06 8.33 (3.47) (16.71) (38.63)
0.47 10.00 34.67
T4 8.1 7.00 8§33 (3.01) (18.01) (36.06)
0.25 1.52 31.33
5 8.11 6.56 833 (2.86) (15.35) (34.01)
0.63 5.14 39.67
6 833 6.67 8.22 (4.53) (12.86) (39.02)
0.58 9.14 38.00
™7 $.00 6.89 8.11 @.1n (16.88) (38.04)
0.59 7.16 3933
T8 8.11 6.89 833 (3.58) (14.92) (38.83)
038 978 4133
T9 8.11 6.78 8.00 (349) (18.21) (40.0)
0.18 -8.08 3533
T-10 833 7.11 833 (140) (16.45) (36.45)
0.67 13.07 42.00
T-11 8.39 1.56 S.44 (4.60) (21.09) 4037
C.D (5 %) 0.39 0.92 0.59 3.30 6.48 4.05
C.V.(%) 285 7.77 25 55.78 23.86 6.38
T1 - Seed treatment with Trichoderma harzianum @ 4g/kg seed

T2 — Intercropping with maize (3:1 ratio)
T3 — Application of gypsum @ 500kg/ha at flowering stage
T4 - Foliar spray of 5% turmeric powder, three sprays at 15 days interval starting from

appearance of disease.

TS5 — Foliar application of Chlorothalonil 0.2% a.i,, two spray at 13 days interval, 1®

spray at appearance of symptoms, 2 at 135 days after 1* spray
T6-T1+T2

TI-TI+T3
T8-T1+T4
TO-TI+TS
TIO-TI+T2+T3+ T4
T11 -Control

33



A”‘m(‘x i
3400 (35 -

23.80

S carrier @500 kg,

L, 1* spray startiy,




Table 7. Effect of organic soil amendment on the incidence of soil horne diseases of gronndnut
during kharif 2008

Treatment Collar rot Stem rof Pod rot

(%) (%) (a)
Il 12.90 (20.98) 11,04 (18.79) 12.00 (34.42)
T2 12,57 (20.70) 7.15(15.51) 12.00(34.41)
T3 11,69 (19.72) 10.39 (18.30) 30.67 (33.55)
T4 11.95(20.19) 10,62 (18.80) 16.67 (37.25)
I-5 11.84 (19.99) 9.73 (17.47) 33.33 (35.25)
T-6 13.36 (21.30) 11.27 (19.21) 40.67 (39.61)
T-7 14.40 (22.18) 7.27 (14.96) 31.33(34.02)
T-8 14.36 (22.01) 5.39(12.98) 29.33 (32.77)
T-9 10.99 (19.27) 6.63 (14.67) 32.67 (34.84)
T-10 15.11 (22.87) 15.26 (21.20) 40.00 (39.23)

C.D. (at 5 %) 4.48 525 3.28

C.V.(%) 12.52 18.44 537

** Data in parenthesis are arc sine transformed values
T1 —Soil application of banyan tree leaves @ 500kg/ha
T2 — Soil application of karanj leaves @ 500kg/ha
T3 - Soil application of Eucalyptus leaves @ 500kg/ha
T4 - Soil application of Bajra flour @ 120kg/ha
TS5 - Soil application of castor cake @ 500kg/ha
T6 - Soil application of cotton seedcake @ 500kg/ha
T7 - Soil application of gypsum @ 500kg/ha
T8 - Soil application of elemental sulphur @ 20 kg/ha
T9 - Soil application of lime @ 100 kg/ha
T10 - Control
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PROJECT 03: PHYSIOLOGICAL STUDIES IN
RELATION TO ENVIRONMENTAL

STRESSES IN GROUNDNUT

(P C, NAUTIVAL, J. B MISRA, AND 1. RADHAKRISHNAN)

Heat stress
Water-deficit induced high temperature stress

Field trials were conducted during summer and kharlf sei
woil-water-deficit on plant canopy and soil temperatures, leaf cell membrane thermostability (1 ¢ v
bromass and pod yield. Fifteen cultivars belonging to Spanish, Valencia and Virginia groups wer
1o simulated drought condition by withholding irrigation water during flowering phase. Howe
kharif crop experienced drought during flowering in the rain-dependent treatment. In surmy
both soil and leaf temperatures increased by 2-3°C due to water-deficit as compared to contro
expansion i.¢. leaf growth from bud stage to fully developed and expanded form was found
sensitive physiological process under water-deficit. In general, under water-deficit total biomass ,
vield decreased, however, Hl increased in some of the cultivars, for example in TG 32 the increase v,
10 13%. Though the increase in other cultivars i.e. Girnar 1, ICGV 86031 and ICGS 44 was margir.
39). Decrease in total biomass was least in Gangapuri, JL 24 and ICGS 44 (between & and |3
highest in Chico (45%), due to water-deficit. There was not much significant effect of drought on n,,
of single seeded-pod in majority of cultivars except Gangapuri, indicating thermosensitivit,
reproductive parts and processes in this cultivar. i

wsons 1o find out the effect o

Genetic variation in leaf cell membrane thermostability (LCMT)

LCMT test was conducted in laboratory after 60 days of sowing and wide genetic variabi;»
maintenance of cell membrane thermostability was noticed. The relative injury index (RI %) ran..
between 12 and 32%, being least in TAG 24, and highest in CSMG 84-1. Based on RI values cv. TAG 2+
ICGV 86031, ICGS 44, Girnar 1, GG 20 and GAUG 10 were found tolerant to heat stress, while cv. GG -
Chico (Fig. 1) and CSMG 84-1 (Fig. 2) were susceptible. Heat acclimation potential showed that plas
under goes through a process of acclimation for heat stress, even exposed to conditions of dn‘\a;;
Genotypic variation in heat acclimation potential was also noticed, however the process of acclimatio ni
heat and drought may be interrelated and need detailed investigation on cross tolerance mechanism.
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Figure 1. Leaf cell membrance thermostability in Spanish and Valencia grouncinut
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Figure 2. Leaf cell membrane thermostability in Virginia cultivars

Seasonal variation in leaf cell membrane thermostability

Experiment conducted in laboratory on LCMT with nine cultivars during summer and kharif
seasons showed seasonal variation in the response of genotype to heat injury. In general, leaf injury was
higher in the summer crop at various stages of development than the kharif season. Such response of
crop shows environmental influence on development of leaf cell membrane and its thermostability.

Root architecture

An efficient, deep and penetrating root system is essential for a genotype to survive under limited
water supply; therefore, a drought tolerant genotype must possess a desired root system along with
maintenance of leaf water content. In groundnut a little information is available on root architecture and
growth under limited water-supply. However, variation in root architecture under normal and water-deficit
conditions was evident in our previous studies. This experiment was conducted in summer season with ten
groundnut cultivars viz., Gangapuri (Valencia), ICGS 44, ICGV 86031, GG 2, GG 7, TG 32. TAG 24. JL
24, Girnar 1 and Chico (all Spanish). Water deficit was created by drying the soil to 14% (control) and 5%
(stress) moisture levels. Seeds of single genotype were sown in one block, immediately after sowing each
block was supplied with 2 liters of water day ', until emergence. Afterwards, the control and stress blocks
were replenished with 100% and 50% of the E-pan daily, respectively. Root architecture was studied 335
days after sowing by removing the soil with the help of jet of water as shown in Figure 3. A fter completely
taking out the whole root system of individual plant in one block, plant samples were brought to the
laboratory and various observations were recorded (Table 1). Root architecture varied significantly under
control and stress conditions. For example, tap root length was highest in TAG 24, whereas the secondary
root length was highest in ICGS 44, both under control and stress conditions. Root length density was
highest in [CGS 44 under control and in ICGV 8603 1 under stress, though Gangapuri was able to maintain
root thickness under both the conditions, Total root weight was highest in JL 24. In conclusion. a
penetrating and efficient root system exists in cv. TAG 24, 1CGS 44, ICGV 86031, JL. 24 and Gangapuri,
however, root characteristics related with drought tolerance is yet to be identified.
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Figure 3. Removing the soil from root zone in root-block with the help of water-jet

Figure 4. Root growth under normal and water-deficit conditions at 55 days after sowing in root bloc!




Table 1. Root characteristics wnder normal and w

mter-deficit conditions in ten groundnut cultivars

St Parameter

Rank under control

Rank under stress

no | 10 [ 10

1. Tap root length (¢m) IAG 24 Gangapuri TAG 24 Crangapuri
2. Secondary root length (em) 1CGS 44 Chico 1CGS 44 TG 32

3. Root volume (ml) ICGV 86031 TAG24  J1.24 Chico

4. Specific root length (emroot g m soi) Gangapuri  Chico Gangapuri  Chico

3. Tap root length density (cm root m soil) TAG 24 Gangapuri TAG 24 Gangapuri
6. Secondary root length density (cm root m? soity ICGS 44 Chico  ICGV 86031 TG 32

7. Root weight density (g root m? soil) JL.24 Chico JL24 Chico

i. 0-15 cm depth JL 24 Chico Gangapuri  Chico

. 15-30 em depth JL24 Chico JL24 Chico

iii. 30-onward depth GG 2 Chico GG 2 Chico

8. Tap root length (cm root m soil) TAG 24 Gangapuri TAG 24 Gangapuri
9. Secondary root length (cm root m= soil) ICGS 44 Chico 1CGS 44 Girnar |
10. Root weight (g root m? soil) JL24 Chico JL 24 Chico

i. 0-15 cm depth JL24 Chico Gangapuri  Chico

ii. 15-30 cm depth JL24 Chico JL24 Chico

iii. 30-onward depth GG2 Chico JL24 Chico

11. Root:shoot Gangapuri ~ Girnar 1 JL24 GG2
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PROJECT 04 : INTEGRATED NUTRIENT
MANAGEMENT IN GROUNDNUT

(K. K. PALL A, L SINGH, I DEY)

Sub project 01 Development of blofertilizer packages for groundnnt

(K. K. Paland R, Dey)
Mant Growth Promoting Rhizobacteria (MGITR)

¥ fect of consortia of PGPR on the growth and yield of groundnut

Consortium of beneficial rhizosphere microorganisms may contribute signif
enhancement of growth, yield and nutrient uptake of crop plants, Thus, two consortia viz
(mixtare of four non-fMluorescent pseudomonads) and congortium B (mixture of fou;
pseudomonads) comprising compatible strains of plant growth-promoting rhizobacteria wer.
and evaluated for their efficiency in enhancing the growth and yield of groundnut.

With cultivar J1. 24

The consortia of compatible PGPR cultures were tested to study the inoculation cffc
growth and yicld of groundnut, cultivar JL 24, Seed bacterisation of groundnut with P,y
resulted in significant enhancement in shelling out-turn, root length, dry shoot mass, root ma
wle mass. Inoculation with consortium A (consortium of non-fluorescent pseudomonads) had |
fects on the plant growth and yield as compared to consortium B (fluorescent). Seed bacterisa
consortium A resulted in 11% higher pod yield as compared to consortium B (Table 1).

With caltivar GG 2
Seed bacterisation of groundnut with PGPR consortia resulted in increase in growth ar

with cultivar GG 2 during kharif, 2005. Seed inoculation with both consortium A and B re.y):.
significant increase in shoot length and shoot dry mass and shelling outturn. While inoculatio,
consortium A resulted in increase in pod yield (11%), inoculation with consortium B resulted in
par with control. Inoculation with consortium A also resulted in significant increase in haulm
hundred-kernel weight, nodule mass and root length (Table 1). ;
Effect of PGPR on the growth, yield and nutrient uptake of bold seeded groundnut

A field trial was conducted during the Kharif season of 2005 to study the effect of inoculat

PGPR on the growth and yield of bold seeded groundnut varieties. A total of five bold seeded oron
varieties were taken to study the inoculation effects of three PGPR cultures, namely PGPR1, PGPR®

PGPRA. In general, inoculation with PGPR cultures resulted in significant increase in root length,
length, nodule mass, haulm yield, shelling percentage and hundred kernel mass. Inoculation with .
PGPR cultures resulted in significant enhancement in pod yield, the maximum was obtained with I'¢/|
(13.5%) (Table 2). It was at par with PGPR | and PGPR 4.

The five bold seeded varieties differed with each other significantly with respect o
parameters tested. The maximum pod yield was obtained with variety TKG 19A followed by M 13, tho
they were at par. The highest haulm yield was obtained in BAU 13 followed by M 13. The maxi
shelling out-turn, hundred kernel mass and sound mature kernels was obtained in TKG 19A.
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Filectolconsortia of PSM, growndnut-rhizobia and PGIR on growth and yield of groundnut

Phosphate solubilizing bacterin, groundnut-rhizobia and plant growth-promoting rhizobacteria
were tested within and pair-wise for compatibility. On the basis of compatibility tests, a total of soven

combinations of consortia were identified. These consortin were evaluated in pot and field trials

A total of seven consortia, different combinations of PGPR, PSM and rhizobia, were tested for
their effects on growth and yield of groundnut (var, GG 2). Most of the consortia had significantly better
cffects on the various parameters tested. The best consortium was consortium BC (PSMtrhizobia),

inoculation of which resulted in maximum pod yield (13.5% higher than control), haulm yield, nodule
number and mass, ete. (Table 3),

Population of the individual members of the consortia was determined in the rhizosphere on the
basis of intrinsic antibiotic resistance patterns. In case of PGPR consortium, the population of
Pseudomonas fluorescens BHU1 and S| (6) increased in the rhizosphere from 30 DAS to 60 DAS, irre-
spective of combinations, with few exceptions. Similar trend was also noticed in case of PSM strains. In
dual inoculation of two consortia, population of individual strain sometimes decreased. In case of

rhizobia, co-inoculation either with PSM or PGPR improved nodule occupancy from 10-34% both at 30
and 60 DAS.

Evaluation of PGPR on the growth and yield of irrigated groundnut, cultivar TG 26

The effect of seed inoculation of groundnut with PGPR cultures was tested in a field trial during
the rabi-summer season of 2005 using TG 26 cultivar. Inoculation with Pseudomonas fluorescens PGPR,
Pseudomonas fluorescens PGPR 2, Pseudomonas fluorescens PGPR4 and consortia of the PGPR cul-
tures enhanced the growth and yield of groundnut, cultivar TG 26 under irrigated conditions. There was
about 7-15% increase in pod yield as a result of inoculation with PGPR cultures (Table 4). The maximum
pod yield was recorded as a result of seed inoculation with consortium A (mixture of non-fluorescent
pseudomonads).

Groundnut rhizobia

Effect of competitive strains of groundnut-rhizobia on the growth and yield of groundnut

Two newly identified strains of groundnut-rhizobia viz; NRCG 4 and NRCG 9 were evaluated
for nodulation and growth parameters of groundnut cultivar GG 2 under field conditions along with
NC92, IGR6, IGR 40, during Rabi/summer of 2005. Inoculation resulted in significant increase in pod
yield with IGR6 (19%), NC92 (10%), NRCG 4 (14%) and NRCG 9 (15%), all at par with each other.

There was also improvement in shelling out-turn, 100 seed mass and haulm yield as a result of inocula-
tion with groundnut rhizobia.

Studying the role of groundnut genotypes on the rhizodeposition

Two parental lines of groundnut, i.e. GG 2 and ICGV 86031 and six progenies of the cross
between these two parental lines were taken up to study the role of groundnut genotypes on rhizodeposition.
Among these, three progenies viz; JUG_22, JUG_24 and JUG_48 were high yielding and rest three
progenies JUG 43, JUG_46 and JUG_47 were low yielding as compared to parental lines. It was
hypothesized that through breeding process it is possible to enhance the population of both beneficial and
deleterious microorganisms in the rhizosphere vis-c-vis yield enhancement or reduction coupled with
enhancement of nutrient uptake/impairment. A replicated trial in the Kharif 2003, indicated that in lines
wherein yield was more, fluorescent pseudomonad population was maintained at low level and the
number of cyanogenic fluorescent pseudomonads was less as compared to low yielding lines where
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Table 3. EfTect of consortia of PGPR, PSM and rhizobia on the growth, yield and nutrient up
groundnut, cultivar GG 2, during Karif, 2005

e
Treatments Pod yield (kg/ha) — Haulm yield (kg/ha) Nodule number at 45 DAS
Con A 1245 2685 39.0

Con B 1182 1307 18.5

ConC 1084 2525 454

Con AB 1258 1187 49.3

Con AC 1191 2547 46.3

Con BC 1262 3040 53,1

Con ABC 1219 3285 472

Control 1112 2470 354

Table 4. Effect of PGPR on the growth, yield and nutrient uptake of groundnut, cultivar TG 26, under
irrigated condition during rabi-summer 2005

Treatments Pod yield (kg/ha) Haulm yield (kg/ha)
PGPRI 2308 3280
PGPR2 2224 3390
PGPR4 2360 3210
Consortium A 2402 3100
Consortium B 2383 3307
Consortium C 2307 3246
Control 2086 2993
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PROJECT 05 : STUDIES ON GROUNDNUT BASED
CROPPING SYSTEM

(DEVI DAYAL, L. K. GIRDHAR, P.C. NAUTIYAL, K.K. PAL)

Cropping system
Long-term experiment on nutrient dynamics in groundnut based cropping systems

Mecager information is available on cumulative as well as residual fertility build up in 1
run for whole cropping systems. A long-term experiment with five popular groundnut based cro,
system, viz., mono cropping of groundnut (G), two intercropping systems (with pearl millet, i
pigeon pea, PP) and two sequential cropping systems (groundnut-wheat W and groundnut-whear-
gram, GG) was initiated during Kharif 1998 under different combinations of organic and inorg
fertilizer regimes to study the nutrient dynamics and crop sustainability. One additional treatmeni
groundnut-groundnut (G-SG) was added during 2005 summer season. After eight years of complet
the following changes in yield of groundnut and soil properties were observed:

% Among the cropping systems evaluated, the maximum pod yield (1105 kg/ha) of groundnut was in

groundnut-wheat-green gram sequence.

Stem rot incidence recorded at the time of harvest was more in FYM applied treatment (5.28%)
and in G+PP intercropping treatment (5.38%) than in No FYM treatment (3.79%) and sole ground-
nut (3.43%). G+PM recorded the lowest incidence of stem rot (0.01%).

<>

Available nutrients and microbial activities were more in G+PP intercropping system than in sole

o>

groundnut.

Under irrigated system, G-W-GG was more productive (GEY 3685 kg/ha) than G-W (GAY 2800

kg/ha) and G-SG (2586 kg/ha).

Reducing fertilizer dose than the recommended to wheat crop significantly reduced grain yic Id

of wheat. However, if FYM @5t/ha was applied to either Kharif groundnut or wheat, application

of 50% of the recommended dose of fertilizer to the wheat gave grain yield at par (3752 kg/ha)
with the RDF (3810 kg/ha)

Phosphorus dynamics in groundnut+ pigeonpea intercropping system

Two sources of P (mono and di-phosphate) were evaluated under four levels of P (25, 50, 75 ai

100% of RDP) in groundnut+pigeonpea intercropping system. All the P was applied at the time of so'

ing. Observations on dry matter production, yield and yield attributes of both the crops werc recorded. I

content in groundnut and pigeonpea plants at harvest were determined and P uptake was computed. The

significant observations are given below:

% Sole groundnut yielded 8.4% less under di-phosphate than under mono-phosphate. However. e
such reduction in pod yield of inter crop groundnut and grain yield of pigeonpea were observed
due to P sources in intercropping system

% Intercropping system gave LER more than unity indicating higher biological efficiency than sol¢
system of either crop. At lower doses, mono phosphate gave higher LER than Di-phosphate. How-
ever, both the sources were equally effective at higher doses and gave LER of 1.4-1.45

o

o
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by pigeonpea was reduced unde
ate. However, not sucl difference iy
ally under higher doses of p,

r Di-phosph
" uptake b
as observed,

ate compared with that under mono
y groundnut between two sources of P,

| se under Monag Phosphate (10,83-11 08;155.44-183.37 and
0-7.12, respectively) applied at 75 or 100, recommended doses to the system (Table 1)

on LER, AE, PE and APR, Di-Phosphate may b
in groundnut+ pigeon pea intercropping system
ture conservation

¢ considered a potential source of P

sity and fertilizer response under in sify moisture conservation in rainfed groundnut

~ Our earlier data indicated that in-sity moisture conservation through Inter Row Water Harvesting
e e pod yield of rainfed groundnut significantly over the control (no moisture conserva-
rever, groundnut response to plant density and fertility regime varied with the availability of

~ moisture in the root zone. The results obtained during Kharif 2005 are briefly summarized

varied from 261.5 mm to 283.5 mm under IRWH compared with 270.5 mm in the con-
ncreased linearly with increasing plant density.

soil moisture in soil profile (0-40 c¢m) was higher under IRWH than under control dur-
e vegetative growth of the crop. However, during pod development stage, nod difference in

le soil moisture was observed mainly because of excess rain received during the later
“crop growth.

yield increased by 26.2% due to IRWH over the control (no moisture conservation)

ase in pod yield under IRWH was mainly due to facilitating drainage during excess
| through dead furrow, rather than due to more conservation of soil moisture.

of groundnut in rainfed conditions

field experiment was conducted during Kharif 2005 on dry coating of groundnut seed with
nicals/materials before sowing. Treated seeds were sown under dry conditions 15 days
lune, 2005) and 5 days before (18 June, 2005) onset of monsoon (22_June). The normal sowing
of monsoon was done on 25 June. The results are briefly summarized below:

Inut seed under dry sowing germinated 4-6 days earlier than under onset of monsoon.
emergence did not vary significantly due to dry and onset of monsoon sowing.

es of collar rot and stem rot varied significantly due to treatments. Collar rot incidence
: .imum (15.66%) under wheat flour treatment, while it was the lowest under CaSO,
The stem rot incidence was the maximum under control and the minimum under pearl

treatment.
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PROJECT 06 : MANAGEMENT OF EXISTING AND
EMERGING PROBLEMS OF SOIL ANp
WATER SALINITY FOR GROUNDNuUT

PRODUCTION

(LK. GIRDHAR, DEVI DAYAL, P.C. NAUTIYALAND K.K. PAL)

Use of saline water in groundnut and mustard crop

Summer groundnut 2005

Pod yield significantly decreased with an increase in salinity (0.5 to 6 dS/m) of irrigation v, ,
and soil salinity (1.6 to 9.4 dS/m). The yicld reduction was greater than 50% at 2 dS/m salinity of
irrigation water over control whereas this quality of irrigation water can safely be used in Kharif gr,,;,
nut mainly because the soil salinity build up in Kharif season and irrigation requirement was much |0,
in the latter season. Hence, use of saline irrigation water in summer groundnut is not economicall y fex

sible.

Kharif groundnut

In order to utilize saline black soils using saline water irrigation in the area where availability of
canal irrigation is a limiting factor and Kharif groundnut is being grown under rain fed condition. Fie|(
studies were conducted for four years during 2002 to 2005 with the objective to study the effect of supple-
mental irrigation with saline water at critical moisture stress and sensitive stages-of the crop growth
During this four years experimentation, one to four number of saline water irrigation was applic
depending upon the quantum and distribution of rainfall in that year. In this year also, the results con-
cludes that Kharif groundnut produced economical pod yield by using saline water of 2 dS/m in saline
black soil at a critical moisture stress and sensitive stages of the crop growth. High soil and water salinit,
affect the pod and oil yield significantly.

Mustard 2005-06

Field study was conducted on mustard with objective to evaluate the performance of Kharif ground-
nut — mustard rotation using saline water irrigation in saline black clay soil. Nine number of saline wate:
irrigation were applied during Nov. 2005 to Feb. 2006. Soil salinity in the root zone at harvest of mustard
was increased from 1.2 to 7.3 dS/m as a result of irrigation with saline water ranging from 0.5 to 6 dS/m
Seed yield of mustard was not affected significantly up to the soil and water salinity of 4 dS/m. Hence. the
tolerance of mustard to soil salinity is greater than groundnut. Therefore, Kharif groundnut —
mustard and groundnut — wheat rotation are much more economical to grow on saline black soil using
saline water irrigation. Groundnut — groundnut rotation is not recommended on such saline soil.

Evaluation of released varieties of groundnut for salt tolerance

Experiment was conducted in June, 2005 under controlled laboratory conditions to screen 72
released varieties of groundnut (Spanish: 36 and Virginia: 36) in the saline environment (0.5,4, 8 and 12
dS/m) for further use in the advanced field research with the objective to enhance the tolerance to salinity
and to increase crop production. It was found that saline water of 4 dS/m can safely be used for irrigation
in majority of the varieties of groundnut without any significant adverse effect. The reduction in the dry
matter yield at 8 and 12 dS/m salinity was significant but the per cent reduction due to increasing salinity
was greater in Spanish group than in Virginia group. Threshold salinity for different varieties was esti-
mated and relative salinity tolerance for different varicties of groundnut was also worked out at 90, 75 and
50 % relative yield in relation to control.
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JECT 07: DEVELOPMENT OF SUSTAINABLE
PRODUCTION TECHNOLOGIES FOR

: PROMOTION OF GROUNDNUT
CULTIVATION IN NON-TRADITIONAL
AREAS OF EASTERN AND NORTH-
EASTERN INDIA

L. SINGH, D.P PATEL, G.C. MUNDA, M. DUTTA, NI, SINGIL, KA PATHAK. A, K.
CARMA, RAMESH SINGH, K. . SARANGI AND MOUSUMI RAYCHOUDHURY)

mentations in North-Eastern Hill vegions

—

of recently released cultivars and nutrient efficient lines

rty-six groundnut genotypes comprising of recently released cultivars and nutrient efficient
valuated for their yield, and tolerance of Al- and Fe-toxicities and Ca and P deficiencies in
r rainfed condition in NEH region at Basar (Arunachal Pradesh), Kolasib (Mizorum) and

a (Tripura). The details of the yield and yield parameters at various places in NEH region are
les 1 and 2.

At Tripura, the cultivars M 13 and TAG 24 were high yielders showing significantly high yield
4, Among the nutrient efficient lines, most of them showed higher yield than JL 24 though the
yield ranged from 18.4 10 60.6% . The groundnut genotypes NRCG 7599, NRCG 6450,
and NRCG 6820 could produce more than 1500 kg pod yield ha' which were appreciably
24 (1238 kg ha') and hence, these could be good genotypes for NEH region.

3asar the high yielding genotypes were JL 24, GG 7 and TKG 19A among the cultivars and
and 7599 among the nutrient efficient genotypes. It was noticed that these two nutrient
Itivars showed more than 1500 kg pod yield ha' and significantly higher yield than JL 24

Kolasib in Mizorum, where soil is highly eroded and acidic, the high yielding groundnut
CGV 86590, TKG 19A and CSMG 84-1 during the current year. The three years data

'KG 19A, GG 20, ICGS 76, ICGV 88448, JL 24, JL. 220, CSMG 84-1, ICGV 86590 and M
elding groundnut cultivars. Among the nutrient efficient genotypes NRCG 1308, 7206.
10-1, and FeESG 10-3 were promising which showed more than 1500 kg ha! pod yield
1000 kg ha' seed yield.

e high yielding groundnut genotypes were also tolerant of Al-toxicity, resistant to ELS. LLS
ases and hence can be grown in Mizorum and adjacent areas of NEH region.

0! ‘confectionary groundnut genotypes in NEH region

oundnut genotypes having comparatively large seeds were evaluated for their yield
H region under high management conditions (manures FYM 10t/ha + PSM + PGPR and
The perusal of data reveals that the high yielding genotypes were M13, ICGV 86590,
MG 84-1 and any one of that could be used (Table 3).

49




..

Table 1.Performance of groundnut varietics at Basar (Arunachal Pradesh) during khariy Seay.

Shoot  Secondry Nodules Root  Shoot  Nodule Pods/
/plant - wt wi wit/ § plants

(/5 (w5 plants ": :
plants  plants
18149 104 185

S. N. Groundnut Root
genotypes length  Length roots/
(em)  (ecm)  plant

59.73 2255 82.5 8.73

I BG3 8.39
2 NRCG-1308 825 5605 260 1810 908 16658 102 25

I GG20 822  69.14 205 BUSRRNSIOSRNIB463 079 175

4 GG2 908 4084 160 PESENNAASING13S | 045 155 o,

5  FeESG-8 9.0 54285 22,0 1390 610 8937 106 255 |,

6 M3 1033 §7.27 345 104.0 872 16581 061 |85

7 GG 834 5142 220 1405 743 10945 083 210 .,
$§ NRCG-3498 798 5495 7.5 FIOSESI0ZRINB785 5 060 190 |

9 ICGV-86590 9.10 5592 18.0 960" 689 11494 057 135 g

10 FeESG-10-1 955 5046 13.5 70.0 4.20 59.07 0.72 12.5 586
11 ICGS-76 8.14 4871 165 109.0:+ '5.19 87.00 0.67 19.0 1185
12 NRCG-7472 936 6135 19.5 133.0 7.89 144.09 143 120 62
13 TKG-19A 7.75  50.77 24.0 91.0 5.81 98.77 0.63 27.0 1117
14 NRCG-7599 10.84 5889 220 199.0 5.97 99.66 0.95 17.5 1853

15 NRCG-6155 930 51.7 27.0 162.0 7.6l 82.81 1.50 20.5 1023
70.49 31.0 209.0 1021 102.07 1.21 2705 1450

16 JI-24 10.60
17 SEmz#+ 0.84 361 266 29.34 134 32.04 0.18 398 239
18 CD (0.05) 253 10.88 8.01 ns Ns ns 0.53 ns 71.3

Table 2. Yield and yield parameters of Groundnut grown in Tripura
Podyield  Haulmyield 100-pod 100-seed

Variety

(kg/ha) (q/ha) weight (g)  weight (g)
SG 84 1239 1943 107 27
VRI 3 1466 2220 90 25
M I3 1554 4995 185 26
JSP 19 1243 5217 115 31
TAG 24 1610 3330 110 27
NRCG 162 1582 3996 90 27
Fe ESG 8 1366 2498 83 29
NRCG 4659 1688 3885 167 18
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4107 104 15

2886 96 28

(LR} 113 A0

3774 85 28

2715 67 71

4995 06 20

3719 170 12

RERN| 80 29

don of confectionary groundnuf genotypes in Mizorum
» Plant Branches/  Pods/ Pod Kernel  Shelling

Height plant plant Yield Yield (%)
(cm) (kg/ha) (kg/ha)
84.00 6.00 (311733 2462 1592 64.66
75.66 10.33 26.66 2037 1265 62.10
59.33 10.66 33.00 2314 1481 64.00
54.66 8.33 27.33 2037 1209 59.35
68.33 7.66 24.66 2129 1450 68.10
55.66 11.33 37.33 2500 1500 60.00
48.33 7.00 17.66 1698 1080 63.60
61.33 10.66 31.66 2592 ) 1760 67.90
5372 1.36 523 2.72 2.00

valuation of germplasm lines

roundnut germplasm lines were grown from 2004 onward in acid soils having nearly pH
zed (50 kg/ha P + 2500 kg/ha lime) and unfertilized (control) conditions and assessed for
r tolerance of Al and Fe toxicities, Ca and P deficiencies at the hot spots identified for
| acidity and Al-toxicity (foot hill upland of ICAR Res. Complex, Mizorum) and at

ipura). The tolerant genotypes identified were NRCG 11860, 5422, 11881, 7492, 7100
, 6820, 4659, 3498 and 7734.

ce of 100 genotypes was evaluated during Rabi season under polythene mulch as well
ditions at Barapani where the grounnut genotypes NRCG 7325, 7244, 6820, 3892,
196333 performed well under cold season.
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PGPR enhanced the pod vield to 1667 kg/ha as againet | 169 kg/ha in control in Tripura Appli
and K SO along with PGPR caused 1964 kg/ha yield which was highest and 43% more thar 1),
Rarapani. during Rabi season under polythene mulch, the PGPR 4 was found beneficial and i .
with groundnu variety 10GS 76, however, the pronounced effect was not observed (Tahle 1)

Table 4. PGPR trial of gronndnut variety 1CGS 76 al barapani during pre-rabi sea..,,

polythene mulch
Treatments Pod yield (kg/ha)
T1= PGPR4 1300
T2= PGPR<4% RDF (20:60:40 NPK kg/ha) 1310
T3= RDF (20:60:40 NPK kg/ha) 1310
T4= PGPR-2 1200
TS= PGPR-24 RI™¥ (20:60:40 NPK kg/ha) 1380
T6= Control 1140
CcD NS
Experiment on organic farming

As groundnut cultivation is new in NEH region, various organic farming approaches were tesic
organic fertilizers always showed its superiority over inorganic one. The FYM (at 10 t/ha) alone 1
best for highly eroded soils of NEH region and helped in alleviating Al-toxicity (Table 5).

Table 5. Response of different organic manures on groundnut Variety ICGS 76 at Kolasib

S| Treatments Plant  Branches/ Pods/ Pod Kernel  Shelling Test
No. Height plant plant  Yield Yield (%) weig
(cm) (kg/ha) (kg/ha) (2)
1 Control 4433 533 13.00 1030 592 5739  50.78
2 N30P50K40 + Lime 2.5tha 6033  13.66 35.66 2345 1413 60.30  53.26
3  FYM, 10tha 65.00 11.66 ' 3233 2237 1382 615785 552
4 Neem cake, 500 kg/ha 52.00 B.66 25.66 1697 1033 60.81 533
5  Pigslurry, 10 tha 57.66  10.00 3033 1805 1095 6057, 53.13
6  Biofertilizers PSM+PGPR  49.33  6.33 19.00 1188 740 6232  55.80
7  Vermicompost, 5 t/ha 59.00 13.33 33.66 2191 1345 6140 5335
&  Poultry manure 55.66 1033 31.66 2083 1280 6152 5583
9 VAMalone 52,66  7.33 24.00 1481 935 63.07 56.75
CD (P=0.05) 4.53 1.77 4.45 169 111 1.62 131

In Mizorum the biofertilizers containing PSM+PGPR increased 25% kernel yield, whereas

VAM alone increased 58% kemnel yield. The Neem cake (500 kg/ha), Pig slurry (10 t/ha), vermi-compoes

(5 Vha) and poultry manure could increase 75, 85, 127 and 116% kernel yield, respectively as against |+
increase due to FYM application. In Tripura, the promising organic sources in descending order wo




HINPO! mﬂﬂﬂfd““c“ke(l'/‘m).mulh’llrh-hllumccn leaf. The green leaf of Gliricidia
ved residual effect.

in bold seeded groundn

esses its full genetic potential iy Ny region, whe

as a lot of potential area for growing confe

slanted in highly teached acid soils there

gonsequences, experiments are heing conducted 1o stidy (he nutrient management in
adnut With various combinations of nutrien(s. (

re water is not a limiting factor
ctionary groundmut. However, there are
18 N0 proper kernel formation. Thus, to be

odd that in acid soils of NI region application of P and lime is essential as P50 and
od 28% and 48% sced yield (Table 6). The role of B was also noticed. In Mizotum
K100+Lime 2.5 hat FYM (100ha) showed maximum pod yield of 2114 kg/ha as
control. The next highest yicld of 1913 kha was obtained with PS04+K 160+ Bora

L two years of experimentation showed that, in general the bold seed wroundnut showed
hest pod yield was recorded with N20 + P50 + K100 + Lime (2.5 t/hay+ FYM (10 vha)
g/ha respectively) which was significantly superior over all the treatments Here also
1d was obtained with N20 + P50 + K100 + Lime + Borax. Thus, it is essential to
ed groundnut with essential elements,

of large-seeded groundnut variety GG 7 at Kolasib

Plant Branches/  Pods/  Pod Kemel  Shelling

Height  plant plant  Yield Yield (%)
(cm) (kg/ha)  (kg/ha)
38 4.50 19 996 577 56
50 5.83 23 1153 740 64
48 5.00 21 1129 688 61
46 5.50 26 1314 851 65
53 6.66 31 1574 1033 66
58 6.50 36 1688 1067 63
60 6.33 39 1913 1203 63
Lime 2.5 that 62 6.83 44 2114 1333 63

391 0.65 3169 Y50 0.82

xicity at NRCG

t genotypes

-five groundnut genotypes were screened t:or their tolerance of Al-toxicity where most of the
/pes tolerated 1000 M of Al (as AICI) till 25-30 days after sowing (DAS), but later on
| roots and subsequently on plant growth were noticed causing reduction in growth
se parameters and relative performance of the genotypes under normaland ~ Al-
fgchotypes ICG 11882, GG 3 and NRCG 1038, 3498 and, 6919 showed

- tolerance than others.
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PROJ!cT 08 :GERMPLASM MANAGEMENT OF
CULTIVATED GROUNDNUT

(A. HYPOGAEA L.) AND IT'S WILD
RELATIVES

(K RAJGOPAL, S K BERA, VNANDAGOPAL, VINOD KUMAR AND SUMANTH KUMAR)

Acquisition of germplasm

The working collection was enriched by assembling 11 accessions from varions snmces Theer

jons included nine wild Arachis species; germplasm submitted for registratior (',.1,,';,". .u g
UAS, m.rw.d {3)and JAU, -'lll\np..'“ll\ (2), 13 genotypes collected through a local ¢ v,l :
waken to collect farmers™ varieties from Junagadh and Jamnagar areas: and landrace plors
NBPGR, Ranchi station.

Supply of germplasm

P
collected t

To support the ongoing research programmes, a total of 1362 accessions were supplied 1
. Frpaie
indenters from NRCG, other ICAR Institutes and State Agricultural Universities. This included »
Arachis species, released varieties and a few high yielding and promising accessions.

Multiplication of germplasm for conservation

4
+

Being one of the National Active Germplasm Sites (NAGS), one set has to be deposited in
National genebank for long-term conservation after regenerating sufficient quantity of seeds. Hence,
multiplication of 713 accessions of working collection was undertaken, which included repatriation
material from ICRISAT, exotic accessions and accessions kept in MTS that are yet to be deposited
Sufficient quantity of seed was regenerated in 322 accessions and these were deposited in National genebank
at NBPGR, New Delhi. This included 18 wild Arachis species also. About 1900 accessions \:erc pro-
cessed for conservation in MTS at the centre.

Characterization of germplasm
Characterization of released varieties under DUS programme

During summer season, 116 released varieties (VUL: 59, FST: 4, HYB: 28 and HYR: 25) were
grown for confirmation of National Test Guidelines (NTG). These varieties were also scored for other
agronomic traits to assess the performance during the summer season. The test guidelines developed for
20 traits were confirmed. The collection showed significant difference for most of the traits. The
expression was poor in varieties belonging to var. hypogaea. The mean, range and test of significance for
some selected traits are given in Table 1.

Characterization of released varieties

During kharif season, 120 released varieties of all four habit groups (VUL: 60, FST: 4, HYB: :
and HYR: 24) were sown in a Randomized Block Design with three replications with a row length of Sm.
The varieties were characterized for 19 qualitative and 27 quantitative traits. Observations on four ran-
domly selected plants were recorded for leaflet length and width, length of main axis and primary branch,

number of primary and secondary branches, number of immature and mature pods ete. The varieties were

P
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T
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also confirmed for their traits as per DUS test guidelines, Some of the varieties with distingu,.,,,
that will help in identification are given in Table 2. The quantitative traits showed significant i

(Table 3). The C.V. values were higher for number of mature pods, one and three seedeq |,
pod weight/plant. Among the released varieties the yield performance of ICGS 5, LGN 5 4
MA 16, GAUG 10 and GG 11 was better compared o other varieties, and the yield/m? range

2195 g

Mini-core collection

During kharif season, |84 groundnut accessions (VUL: 64, FST: 38, HYB: 42, and 11y
received from ICRISAT under mini-core trials programme were sown with respective controls -
1124, Gangapuri, MH 2, GAUG 10, M 13, GG 20 and Kadiri 3. The collection was characteriy )
qualitative and 27 quantitative traits, Randomly selected four plant observations on leaflet len i
length of main axis, numbers of primary-secondary branches, and numbers of immature-mar;,

were recorded.

The same set was evaluated at Oilseeds Research Station, Jalgaon for most of these traits
qualitative traits showed variability for most of the traits representing all notes of variability. iy},
tion as indicated by higher C.V. was recorded for pod yield and 100-seed mass at Junagadh, wh;
Jalgaon variation was reported for other traits also like seed length in addition to the traits repor:.

Junagadh (Table 4).
Variability muscum

About 45 germplasm accessions having the variability for leaf colour, leaflet shape and
standard petal colour, stem and peg pigmentation, pod size, constriction, beak and reticulation etc. ..
maintained in the field as a variability museum.
High-oil lines

Twenty-two germplasm accessions identified as high oil lines during previous season were grov

for further confirmation of the findings. The oil content analyzed showed a range of 48.0-53.0%. T
accessions that recorded above 52% oil in the kernels were NRCG 11918, 6677, 4781, 13126 and 1316~

and GG 20.
Evaluation of large seeded accessions

Thirty-two accessions belonging to all the habit groups (HYB: 17, HYR: 10, VUL: 4 and FST
were evaluated for second year to identify promising accessions. High pod yield was recorded in NRC(
988, 10081, 10089 and 12133, which ranged from 123.0 to 144.1 g/m?. The accessions NRCG 5407
(VUL), 9036 (HYB), 12074 (HYB) and 12157 (HYB) recorded 100-seed mass above 50 g and mear

S

values ranged from 51.1 to 55.9 g. The mean values and range for some of the traits are given in Table 3
The trial will be discontinued, as the 100-seed mass was too low.

Screening of wild Arachis species for salinity tolerance

Fifteen accessions of seed bearing wild Arachis species were screened for salinity tolerance i1
pots with three replications during summer season. Three levels of salinity treatment (8, 12and 16 dS/m)
were used and germination per cent was recorded after 15 days of sowing. Twelve accessions germinate.
at 8 dS/m salinity recording a maximum of 67% germination in NRCG 11800 (4. monticola), NRCG
12031 (A. batizogaea) and NRCG 11806 (A. duranensis). Only eight accessions could germinate under
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i

12 M’.“““y hin recnnling maximum germination percent of 33%
CG ”789 (I‘ monticola), At 16 dS/m «
and NR!

{hat the level may be lethal.
Maintenance of Wild Arachis Species

o in NRCG 11800 (A monticola)

alinity none of the accessions could germinate indicating

Nme(y-six accessions representing five sections viz.,, Procumbentes (06, Erectoldes (04)
17\10“ (‘9). Heteranthae (02) and Rhizomatosue (35) were maintained. Out of 40 wild
‘ received from ICRISAT, 15 new accessions were sown but only seven conle
parvesting of about 38 accessions was carricd out. The shelling percentage, 100-seed mass and sound
mature kemel percentage were also recorded in the accessions having suffic
available collection is as under:

Arachis

| survive. The

1ent quantity of seeds. The

Section Species Accessions
Arachis I8 T i1')> N
Erectoides 03 04
Heteranthae 02 02
Procumbentes 03 06
Rhizomatosae 01 35
Total 27 96
Present status of germplasm
The present status of germplasm available at NRCG and NBPGR, New Delhi is as follows
Place of storage Status No. of accessions
NRCG, Junagadh Working collection 8934
-do- Wild Arachis species 96
NBPGR, New Delhi Base collection 6833
Documentation

The data generated on all germplasm accessions grown during kharif season have been
documented using the fox-base programme. A database of conserved accessions in MTS was also
prepared for easy retrieval of the accessions.

Development of Genetic Resources Information System (GRIS)
The information generated on 775 accessions characterized in kharif 1998 and 525 accessions in

kharif 1999 has been reoriented using MySQL database server. Various types of searches have been
developed based on identity like NRCG, ICG, habit, country and variety.
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By

. " hﬁm&ve traits among 116 released varieties

;.' X Min Max Mean MSS CD (5%)
Y 114.00 141,00 126.30 JA8,735%* 030
1.00 6.33 299 27824 0.22

Elongated rachis, high reticulation, thick shell

Smooth pods greener large leaflets

Two to three seeded, smooth pods

Medium bold pods, thick shell, dark green leaves

Dark green waxy type leaves, late maturity

Flower on main axis, less leaves

Thicker and green leaves

arious traits in released varieties

Max Mean MSS CD(5%) CV(%)
26.67 21.17 11.66** 1.48 521
6.47 5.24 0.60** 0.56 7.92
2:97 2.25 0.14** 0.29 9.45

L 233 0.06%* 021 6.65

1713 9.48 18.19%* 3.80 29.92
127.67 115.75 170.74** 2.77 1.79
4193 14.26 135.78** 8.22 43.03

9427 81.17 425.60** 9.45 8.69
5937 455 351.98** 7.96 130.52
34.83 25.09 37.43%* 2.57 7.64
16.83 11.55 4.03** 0.92 5.94
81717 12.45 8.14** 1.28 768
850 6.88 0.89** 0.80 8.65
13040 8068 821.01** 14.46 1338
72.10 64.07 52.00** 5.87 6.85
96.77 90.11 48.79%* 525 435
57.87 34.74 158.81%* 7.76 16.67
219.47 105.58 4522.12%* 34.73 24.56
- 50.60 11.33 70.58* 9,74 64.18
46,08 21.33 177,904+ 8.62 30.17
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GROUNDNuUT

ANT, LUKE RATHNAKIIMAR.(fll!erl,Al,,s
~ HARIPRASANNA AND VI

eific F1 and one F2 hybrids (tabje I

) were back cros
ons during rainy season under f;

eld condition, The pre
ack crossing for develop
len parent for hybridizat
- The probable cross pods f

during summer season, Maximum success (6.1%

in the field for pod setting,
uckered/ crinkle, OG 52-1/

and introgression of stem rot resistance.

undertaken during rainy season in the field

K BERA, Y, PRASAD,
NODKUMAR,

sed with cultiva GG 2 10
bable cross pods would be
ing BC2F1 progeny. Simi-
1on with Arachis hypogaea
Tom six direct cros

) have been achieved in J11
J11/ A. kretschmeri (3.9%) and 111/ A, montic

ola (1.1%). The F| Hybri
characterization and use in b

CS 19 and ICGY 86590/ CS

ack crossing. Besides.
19 have been made for

No. of No.of  No.of

No. of
pollination  pod kernels  Hybrids

(BCF)
845 310 Will be
840 375 sown during
790 375 ensuing
816 315 rainy season
796 285

lTl
634 300 450 6 (0.9%)
598 353 510 22 (3.7%)
699 280 430 8(1.1%)
672 360 370 41 (6.1%)
712 340 520 28 (3.9%)
737 150 570 0
257 155 290 59 (23%)
473 250 404 57(12%)
691 200 300 27 (3.9%)
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Advancement of segregating lines

Eighty-six progeny lines comprising BC 1 F2F3 and FA genetations from eleye,
been sown du;ing rainy season for further selection(table 2), Seventy one bulk and forty
progenies have been selected on the basis of desirable agronomic traits.

Table 2 Advancement of segregating materinls

Pedgree Generatlon  Linessown  Lines selecie
Bulk Single |

1 1117 A duremansis I 29 23
26X of A pogacal A. cardinasii I I . ;
3 VR Acorrentina I 3 -
4 )V Aoteroi F2 I . 1
S NV A.appresippilla F4 | - |
6 )V A.diogoi F3 I - |
7 NV A helodes F2 I - |
8 1V A duranansis F3 | - I
9 )V A keetschmeri F2 13 13
10 111/ A kretschmeri// GG 2 BCIF] 5 5
11 NV A.duranansis!// GG 2 BCIFI 30 30

Total 86 71 41

Screening of wild Arachis species against stem rot.

The screening of twenty-five seed bearing wild Arachis accessions against Sclerotium rolfsii wa
repeated during rainy season. Twenty-five accessions of wild Arachis species were sown in earthen pors
Each accession had been sown in three replications. Five seeds were sown in each replication totaling
fifieen seeds for each accession. Artificial inoculation was done on soil surface on 45 days after germina-
tion. Final plant count and pod infection were recorded at harvest and expressed in seedling mortality °
and pod infection % (table 3). Accession Nos. NRCG 12035, NRCG12047, NRCG11785, NRCG11795
and NRCG11786 recorded less than 30% seedling mortality and pod infection. However, the pooled
observations over two seasons (2004 &2005) confirmed less than 30% seedling mortality and pod infec-
tion percent in accessions Nos. NRCG 12035, NRCG12047, NRCG 11789, NRCG 11805 and NRCG 11786
These wild Arachis accessions may be resistant/tolerant against S. 7olfsii and would be further confirmed
by seedling mortality testing under laboratory condition and as well as molecula:

polymorphism.
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100.0(1) NB 875 |
64.7(17) 12.0(108) 75.7 70
66.7(6) 23.3(30) 683 | f,:
50.0(16) 15.8(38) 60.3 10.29
100.0(15) 21.6(37) 77.8 ;“ 06
62.5(16) 15.6(32) 779 11.26
43.8(16) 5.8(86) 26.0 4.66

0.0(3) 26.2(42) 46,2 16.2
100.0(1) 0.0(4) 70.0 0.00
100.0(4) 0.0(4) 89.3 7.70
11.1(9) 11.5(200) 28.6 6.35
59.31 12.55 593 89
6.1 2.2 52 12

, the number of plants and seeds available
through chemical mutagenesis:

- was treated with three chemical mutagens (Ethyle methane sulphonate
icol). Hundred seeds for each treatment had been treated with different
and 0.7%) of three chemical mutagens. Treated seeds were sown in the
ieration in bulk. There was no germination in the treatment of EMS 0 7%,
treatments along with control had been sown during rainy season Single
e basis of desirable agronomic traits. Treatment with EMS and

um variability for pod yield/pl. The variability estimates for different
increase of pod yield/plant over control in EMS(0.3%), ENIS(0 5%,
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CHL0 6%) and CHL(0.7%). The selected single plant progeny would be advanced furthic (.,
yield
Table 4 Variability estimates for pod yield/plant of ev. GG 2 in M4 generation

Treatment No.of sel.  Mean pod yield/pl. Range SE
EMS(0.3%) 16 13.31 2.0-23.0 1.7
EMS(0 4%) 1 9.36 1.0-22,0 1.9
EMS(0.5%) Rl 14.0 5.0-28.0 5.0
EMS(0.6%) 14 743 1.0-14.0 0.91
COL(0.4%) 2 4.0 4.0-4.0 1.0
COLL 0.7%) 2 8.0 5.0-11.0 3.0
CHL{0.3%) 21 7.24 1.0-25.0 1.31
CHL(0.4%) 11 T 1.0-19.0 1.83
CHL(0.5%) 2 39 3.0-4.0 0.5
CHL{0.6%) 15 15.33 8.4-24.0 1.27
CHL(0.7%) 12 10.83 4.0-23.0 1.7
Control 10 8.5 5.6-15.0 1.65

One hundred and ten selected lines along with GG 2 were re-evaluated for yield and its relai.
traits during rabi/ summer season. Biological yield/pl. responded maximum towards positive sidc fr.
36.0g in cv. GG 2 10 62.8g in population mean with a range of 118.7g to 25.2g. However, this increase |
B among selected population was due to increase in plant biomass rather pod yield/pl. which, in turn .
help 10 increase fodder yield in groundnut rather increase in pod yield/pl.. Harvest Index and shellin:
percent also decreased due to increase of fodder biomass with out increasing economic yield. The wil
range in all characters indicated that transgressive segregations exists in the population for individual an
or multiple traits and variability may be exploited.

Table 5 Variability estimates for six characters in M5 generation
Plwi./pl(g) Pod wi/pl(g) BY(g) kernel wt./pl(g) HI%  Shelling%

Range 92.0-13.6 36-7.6 118.7-25.2 25.48-5.0 38.2-6.6 81.1-46.0
Mean 41.8 21.0 62.8 13.6 223 64.8
SE 1.4 0.5 1.7 0.4 0.6 0.7
Check 18.0 18.0 36.0 12.8 35.6 71.1

Introgression of stem rot resistance to cultivated groundnut:

NRCGCS 19, a stem rot resistant line was crossed in reciprocal with GG 20, a susceptible cult
var 10 introgress stem rot resistance from NRCGCS 19, Crossing was done during rainy season unde!
field condition. Total of 394 F1 single plants were harvested. The progeny lines would be screened undet
artificially inoculated field condition, Molecular analysis would be conducted in selected progeny lines
for identification of marker

64




f““‘“d lines for vield and veluted truite

| oted advanced ||n'cn along with check had been sown in KD with three
ny season, ObU‘CW‘“""lN were recorded from 10 plant samples for (Ml'crcn;
(table 6). l',l?vcn Benotypes registered significantly higher pod yield /plant
ed highest pod yield per plant followed by €$229,C5148 l)kl'\'/lh:n;l( ".pl’z
CS148 recorded high uhclling"/amullIKM.Similmly ycnu; s CS15% .I)Pl'v'l7
ded higher shelling % along with pod yield llumch;c.k. o i

of selected advanced lines
'o‘ypeg PW/pl KW/pl Shelling HI(%) HKM

(8) (2) %

12.2 8.6 70.3 21.0 29.1
17.5 11.2 63.9 27.6 33.1
13.9 10.2 TS 21.7 48.7
13.8 9.4 68.1 25.9 31.0
13.4 8.9 66.3 17.8 38.2
13.4 8.3 62.2 21.5 439
12.6 7.1 56.3 13.4 26.3
12.3 7.8 63.8 16.6 41.9
15.1 9.8 64.7 21.1 34.7
13.1 8.8 67.7 28.0 50.1
13.9 9.7 69.3 25.8 31.8
14.4 9.7 67.5 19.5 439
11.4 7.4 64.8 19.8 34.0
0.5 0.3 0.9 0.8 1.2

 breeding lines:

five checks were sown in each block. Each genotype was sown in two
ation on yield and its related traits were recorded at harvest (table 7).
d higher pod yield per plant than elite check GG 20. CS 281 recorded high-
 well as highest shelling % and HKM. Besides, CS 239, 241 242, 252 and 263

pod yield per plant along with at per shelling % and HKM. However,
able to register higher HI% than clite check TAG 24. Genotypes CS264,
d moderately higher pod yield per plant than check but their HKM was
;'_t:ons_idered as large seeded genotypes.




Table 7 Evaluation of Adv anced breeding lines
Shelling (%) HKM (g.) HI (%)

Genotype Pod yield/p(g.)

CS239 15.1 48.1 314 16.2
CS 241 16.2 53.9 41.2 16.5
CS242 16 58.3 34.5 20.7
CS 245 13.8 58.0 31.5 18.5
CS 246 1.7 62.0 40.5 20.6
CS 249 13 379 i 33.7 10.0
CS 252 14 36.5 40.6 11.5
CS 253 12.9 64.3 422 21.9
CS 263 14.1 61.5 36.5 21.0
CS 264 12 62.3 50.7 244
CS 266 12.6 59.1 48.5 22.0
CS 268 12.6 61.8 61.2 19.9
CS 270 12.7 50.0 35.1 16.5
CS 274 13.8 62.1 34.5 19.4
CS 280 13.7 56.3 36.5 17.4
CS 281 16.7 70.0 65.5 20.5
CS 296 14 62.7 273 212
TKG 19A 14.4 524 49.0 23.45
GG 20 11.1 61.6 40.7 22.02
GG2 7.7 61.7 31.2 27.10
JL24 8.0 572 345 22.72
TAG 24 8.6 53.4 34.1 28.09
Mean 12.9 56.9 40.0 20.1
SE 0.5 1.7 21 0.9

The same set of 120 advanced cultures was repeated during Rabi/Summer season along with 1\«
checks, NRCGCSs237, 240, 241, 242, 251, 259, 268, 281, 287, 289, 291, 296, 297, 312, 322 and
recorded higher pod yield per plant and genotypes NRCGCS 240, 248, 265, 268, 270, 281, 287, 302, 306,
315, 332, 336, 342, 345, 346 and 350 recorded higher shelling percent than best check.. Higher sound
matured kernel(SMK) % was recorded than check in forty nine genotypes. Seven advanced lines V17
NRCGCSs 255, 268, 269, 281, 283, 285 and 313 recorded higher HKM than check value. Howevel
NRCGCSs 268 and 281 recorded higher pod yield/pl, higher shelling%, higher SMK % and Higher | JKM”
than check while, NRCGCS 287 recorded higher pod yield/pl., higher shelling % and higher sound
tured kernel % (SMK).
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| Germplasm ¢
- qeedi‘d spnnlsh Bunch Groundnut
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NRCG CS 268

NRCGCS 281, an early maturing large seeded germplasm developed at the Center. The hundred kernel
mass (HKM) is 101g, which is 15% higher than the check variety TKG 19A and matures in 100-1005
days. NRCG CS281 is a Spanish bunch groundnut developed through Deep Red testa mutant as female
an.d Purple variegated testa mutant as male parent. It produced an average pod yield of 3.0 to 3.5 tons/ha
with 66.8% shelling out turn and 21.44% harvest Index. Pods are predominantly two seeded with
modera[e beak, reticulation and high constriction. Kernels are long cylindrical and rose in colour with oil
contain of 50%. It shows moderate reaction (4-7) to Rust, ELS and LLS diseases under 1-9 scale.
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B) Multiple disease resistant Groundnut

Two hundred and forty five advanced lines were screened for foliar and stem rot diseases with
the help of plant pathology section in disease nursery under field condition during 2003, 2004 and 2005
rainy seasons. Data recorded on ELS, LLS, Rust and Stem rot over three years showed that sevep
cultures (NRCGCSs 72, 77, 86, 124, 132, 159 and 160) constantly recorded multiple disease resistance
against ELS, LLS, RUST and Stem rot in 0-9 scale over susceptible checks at Junagdh location.

Table 8 Promising germplasm for multiple disease resistance

NRCGCS ELS LLS Rust Stem rot
No. (Mean of 03,04,05) (Meanof03,04,05) (Meanof03,04,05) (Mean of 03,04,05)
72 421 3.71 2.25 18.83
77 2.83 2.78 1.83 18.99
86 3.22 3.39 2.00 15.63
124 5.44 3.96 2.44 12.22
132 3.56 1.94 1.89 16.67
159 4.42 3.38 1.63 17.88
160 4.08 3.58 1.96 12.59
GG 20 7.19 6.92 5.80 25.63
GG2 6.79 6.13 5.42 36.25
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52,1 TAG 24 and TMV 2 diffetentiated in a medium containing Half the
mins of B5 +0.5mgBAPY1 Smg NAA+ 30g sucrosetby agar after three week
prids and wild species did not differentiated even after six months of ragnl ‘
il Thus, Indicates calll of wild species and derivatives of « mlr"l !:-,:'
' hOfﬂ\OM| e iuailons for regenerstion, F ifty regenerating calli from ::h' ;
TAG 24, J 11 and TMV 2 were sub cultured for shoot induction media (Table ').
d 100% shoots induction after three weeks of culture followed by TAC 2;‘
\ 2 (6%), respectively. Number of shoots/callus recorded afier fmn-/ weeks of

G2 (1.28) followed by J 11 (0.28) and TAG 24 (0.22) (Table 10, Shoot tigs of
separated and was sub cultured in shoot elongation medium containing basal
crose and 6g. agar per liter and maintained about sixty days for shoot elonga
h (about) shoots of cultivar GG 2 and J 11 had been sub cultured in root induction
MS with Img. NAA, 30g. sucrose and 6g. agar per liter. Profuse rooting was

days of culture. No elongated shoots could be generated from cultivars TAG
or response to the medium. Twenty six plants of GG 2 and two plants of J 11 kave
pots for hardening.

on in anther calli of cultivated genotypes

Number of regenerated callus plated Calli regenerated (%)
50 100
50 20
50 14
50 6
50 35
16.97

f shots from anther calli of four cultivated genotypes
ber of Number of Regeneration/ No. of Plants

ted shot developed callus: developed
64 1.28 26
11 0.22 0
14 0.28 2
6 0.12 0
23.75 0.47 7.0
10.50 0.21




Fig. | Regenerated plants from anther callus of GG 2

SSR Studies on Cultivated groundnut

The SSR profiles of 127 (fifty-three spreading and sixty four erect) cultivars were worked oy
using the 12 SSR primers. (Table 11 & 12) Some of the primers were found to be polymorphic and the dag,

generated was inadequate for the characterisation/fingerprinting of these cultivars

Table 11 SSR polymorphism in spreading (HYB and HYR) cultivars

S No SSR Primer Alleles Size range Poly. Allele % Poly. SPI
1 IDT1/2 - 75-162 3 75 1.11
2 IDT3/4 -+ 137-238 3 75 0.12
3 IDT5/6 4 61-215 2 50 1.11
< IDT7/8 4 149-290 1 25 0.04
5 IDT9/10 4 177-264 2 50 0.08
6 IDT11/12 5 101-224 - 80 1.30
7 IDT13/14 4 97-234 2 50 0.08
8 IDT15/16 5 134-323 1 20 0.04
9 PM 65 4 110-278 4 100 0.29
10 PM 137 4 143-285 3 75 0.15
11 PM 183 3 64-103 2 66 0.08
12 PM 188 5 124-246 4 80 0.26
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wt (VULand FST) cultivarg

win ————
- ,, .-‘»:A“.““ Size range Poly. Allele Y Poly.  sp1
. 3 91-269 }

A 100 042

4 18196 3 75 0.4%

") 163193 2 100 0.26

2 39140 2 160 0.1%

6 108-264 6 100 0.4%

7 40-224 3 42 0.15

4 97-205 3 75 0.09

s 137-323 2 40 0.7%

3 102-278 3 100 0.33

5 1131-285 3 60 0.27

3 58-168 ! 33 0.1

4 77-248 3 75 0.33

3 118-175 3 100 0.27
groundnut

s (Tabel 3) were analysed for SSR polymorphism using 18 SSR prim-
polymorphic and could produce several alleles. The study is kept tempo-
will be resumed shortly. The analysis of data will be done when data with

idied

Section Type Chromosome number

aea Arachis Cultivated 2n=4x=40

Arachis Cultivated 2n=4x=40

iata Arachis Cultivated 2n=4x=40

a Arachis Cultivated 2n=4x=40

riana Arachis Cultivated 2n=4x=4(

Arachis Cultivated 2n=4x=40

Arachis Wild 2n=2x=20

Arachis Wild 2n=2x=20

Arachis Wild 2n=2x=20

Arachis Wild 2n=2x=20

Arachis Wild 2n=2x=20

Arachis Wild 2n=2x=20

7




13 A comrentina Arachis Wild 2n= :

14 4. eresiona Arachis Wild N

1S A diogol Arachiy Wild 20~

16 A duramensis Arachiy Wild n

17 A helodes Arachis Wild 2n=2x

18 A kempff-mekcadol Arachis Wild 202520
19 A magna Arachis Wild 20" 2x=20)
20 A monticola Arachis Wild 2n=4x%=4()
21 A villosa Arachis Wild 2n=2x=20)
22 A crypropotamica Arachis Wild 2n=2x=7()
23 A. hermannii Erectoides Wild 2n=2x=20)
24 A. oteroi Erectoides Wild 2n=2x=20
25 A. paraguariensis Erectoides Wild 2n=2x=20
26 A. stenophylla Erectoides Wild 2n=2x=20
27 A. dardani Heteranthae  Wild 2n=2x=20)
28 A. pusilla Heteranthae  Wild 2n=2x=2()
29 A. appressipila Procumbentes Wild 2n=2x=20
30 A kretschmeri Procumbentes Wild 2n=2x=2(
31 A. rigonii Procumbentes Wild 2n=2x=20
32 A. glabrata Rhizomatosae Wild 2n=2x=20
33 A. pintoi Caulorrhizac ~ Wild 2n=2x=20
34 A. triseminata Triseminatae ~ Wild 2n=2x=20
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cistant germplasm

ps from the cultivated groundnut, which v
ible cultivars were selected for the degeci,,
v'_agronomlcnlly desirable characters 1, find of

re earlier reported as disease

nof DNA polymorphism and
It the matkers for thoce if any

W in the study

No.  ORIGIN Hpr RESISTANCY,
PER VUL RUST
PER FST RUST
PER FST RUST
PER FST RUST+ LLS
ISR HYB RUST
PER FST RUST
USA HYB RUST
PER FST RUST
PER HYR RUST
UN HYR RUST
USA HYR RUST
UNK FST RUST
IND HYR RUST
PER FST LLS
PER FST LLS
PER FST LLS
UGA EST LLS
ISR EST LLS
PER FST RUST+ LLS+ALT
PER FST RUST+ LLS+ALT
IND EST Susceptible
IND FST Susceptible
IND HYB Susceptible
IND HYB Susceptible
IND HYR Susceptible

R primers were used to characterise these genotypes. Some of the primers
lymorphism and had exclusive bands. The informative primers are shown in
ng generated for conclusive analysis.
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 <ESSMENT AND ENHANCEMENT OF
ALITY IN GROUNDNUT AND ITS
L UE ADDED PRODUCTS

W
i ornel samples of groundnut cultivars

"[ﬁvars was in the range of 45.7% (C.hzmdm) and 54.2% (TMV 10). The
e 70-103, 1CGS 37 and TMV 10 contained more than 52.0% oil while the
N‘!’- 17, LGN 2, M 522, RSB 87, ALR 3, GG 13, M 335, GAUG 10 and
o contained less than 45.0% oil.
¢ cultivars (21 Spanish, 19 Virginia bunch, 21 Virginia runners and 2 Valencia)
T alyled for fatty acid composition and oil content. The stability index,
. acid to linoleic acid (O/L ratio) ranged between 0.8 (GG 6) and 3.1 (GG
t groups, the O/L ratio varied from 0.8-2.3 in Spanish bunch, 0.9-2.8 in
ia runners and there was no variation among Valencia habit group culti-
habit groups, the kernels of 14 cultivars viz., ICGS 37, Kadiri 4, BAU 13,
,GG13, Karad 4-11, M 335, S 230, UF-70-103, TMV 3, and M 13 had
0. whereas kernels of 18 cultivars viz., CO 1, GG 3, GG 6, Jawan, Kisan,
rupati 4, TMV 12, DRG 17, Kadiri 3, LGN 2, M 522, R 9251, ALR 3 and

'H 2 had O/L ratio of less than 1.2.
. for comparing groundnut cultivars for their blanching quality

= conducted. In experiment I, the kernels of three groundnut cultivars GG

soaked in plain water at room temperature for 2 or 5 minutes and then placed
ifferent durations viz., 5, 10, 15, 20 or 30 minutes. The testa of these kernels,

g the kernels between the index finger and thumb. For each cultivar, the

testa was completely removed and observations on coloration of the roasted
"he results are shown in Table 1 and Figure 1.

 kernels of another four cultivars viz., ICGV 86031, M 13, TAG 24 and ICGS
er for 2 or 5 minutes and then heated at 100°C for only for four durations viz.,
hen the testa from kernels was removed and the observations were recorded
above. The results are shown in Table 1.

following protocol was developed for comparing groundnut genotypes for
ng of 20 kernels in plain water for two minutes followed by heating kernels
inutes. After cooling, holding each kernel between the thumb and index
move the testa. The observations on the number of kernels showing com-
removal of testa and discoloration of the blanched kernels, if any, to be
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B ly inhibited the activity of alkaline protease ac tivity. The activity
M complet® ylonqucfncicns by slurty fermentation, decreased with the
) ““:‘“&;lﬁzm 2.5 mM to 20 mM.,

Ca an

ity was defined as the amount of enzyme that produced an

ivi : ,

AR ncufty}r'minc in one minute under the assay conditions
mole 0 :




Figure 2. Mutants of Bacillus Sp 5 on skimmed-milk-agar
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15 16 20
1145 19 20
16 18 20
5+2 743 10+3
5+1 10+2 20
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rature and pH of assay medium on the reaction y

Activity (units)

 pHS5.0 pH 7.0 pH 9.0
1 104 130

68 129 289
131 331 659
204 391 680
157 623 765
102 498 408

16 295 16

clocity of Protease
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Raneed Breeding lines were multiplied and 40 fines 14 ¢
only A4 lines were selected for the neet s ~n
inia) were developed from the segrogaris oyl
seAson. '”lcﬂc will be ""l"‘[!'l"" Maintained and svatites

yoanith 14
ywinag Fifs

12 generation

| y‘eld cvn'“n“("\ trinl were conducted tnder this oe

P ;l' ! al ul
with different breeding objectives as well as theee . bia
trials. In all the trials observations on 00d yield snd relatad foais

" ly. The results of these trinls are given trial wise 1« rndt

nGery

ved from

anced breeding lines along with three checks (66 70w
eld superiority in three replications in a RBD. The entries ale in
ed from ICRISAT. At 45 DAS sampling was carried out for < u
as carried out and the relevant observations were recorded The s
g/ha with PBS 29079A recording significantly higher pod yield =
ced breeding lines had numerically higher yield than the best chees

to 1930.7 kg/ha with seven lines recording higher kerne! vieid

e 100-seed mass (HSM) ranged between 33.2 and 66 6 & The bes

size and 15 genotypes had higher HSM than the check Seventees

“or seed size superior to or at par with the check varieties were
taken up in the ensuing kharif season. Performance of some

h three checks (GG 20, M 13 and TKG 19A) were evaluated in a
raits data were also recorded for SCMR, flowering initiation. S0,
Significant variation was found for all the traits studied. The pod vield

1 and kernel yield from 797.1 to 2167.2 kg/ha. Two genotypes (PBS

ad significantly higher seed size over TKG 19A. The proportion
9% and high variation was recorded for this trait due to difference in
of some selected genotypes is given in Table 3.

initiation ranged between 21,7 to 26.3 days. The days to maturity
etween the earliest and late genotype. GG 20 matured in 120 days
een 123 and 128 days. None of the test entries had significantly
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genotypes (PBS 29067, ppyg 5
S 2908

ndex over TKG 19A, the beg; )1
ed for two years showed (5 ek f,
MK, shelling outturn and “u Variqy;,
per plant, pod and kernel -Vicl(](:“ inde,
years. The combined analysis sh;nul hay. hl :
kernel »yield over GG 20. ”()W;\vcd at)
h GG 20 and TKG 19A with Ihorcvrr, PR %
. SM (58.2 g) compared to all th cgl ‘mn
. better t_han GG 20. The SCMR, [hcktk.& I"Jrg )
s 93031, which was only fifth in poq ; I.Tm ;,_\%'iM
MR value close to that of PBS 2;):!, PR .2
. genotypes PBS 29077, I,BS“’(JI and '
trials after seed increase. 078 ang P

rfo
,:s;ﬁ

nder yield evaluation trials during /.

B S if 2
e‘;HSM__ranged from 25.4 t0 57 g (PRS %,()“,?04 W
M-above 50 g while the best Che“k;'[(’,"h‘ 3
0, with an overall mean of 34% o1, I‘\(i 194
an the checks. Majority of the an.“- d.nd Nong
ermediate shape of the end (Tablg 4) :\.Pés had
8 and 29058 having high unifum;_ced Sizg
1 had moderate uniformity. (—icnouu) Whilg
size. Except four (PBS 19011, 210(;1[)?:3-
colour which is acceptable. The high )icldﬂfl 0753
ated ed shape. Among the 42 geno;'\,pcSc\alu’i‘cnt.
0 g and SMK from 5.4 10 813% (Table 5) x,:‘j(;';‘f'
diate end and light pink or light browy [Z of
tu 4 highly shriveled kernels, which is ngy it
~ od in collaboration with Biochemistry section. The ,
45.8% (PBS 19011) to 52.2% (PBS 30061) wihg
7 anc ICGV 99101) had lower oil content than g

1d evaluation trial were subjected to lab screening
tion in collaboration with the Plant l’mholo

0 as high as 56.7% (PBS 29034). Theche
and PBS 29077 showed below 10% sett

habit group were evaluated for yick
to 7.04 g/plant. Thre#
19A for pod3

Sp
Jlant ranged from 2.66
ical superiority over TKG
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gene action were important but there was predominance of additive Zene a.

Taped 4 |

——

’lm;, f

Thus, the information mmndm M‘"c control and influence of materng| Piren Hpy

pod and seed size would help in devising appropriate breeding Strategios |

largeseeded groundnut genotypes.
Table 2. Mean performance of selected genotypes in preliminary (i,

'”"V"I
)

PY (kg/ha) KY (ke/hw)  HSM (1) s (v,

Sk No. Genotype - SP (s, oy
| PBS 29079 A 3675.0 1930.7 572 15,79 e 'l
2 1CGV 97049 3059.0 1639.3 33.2 27.35 (
3 PBS 29068 2900.3 1798.3 45.7 28.56 63 ¢
4 10GV 89214 25790 1649.7 52.3 3260 4,
S PBS 29069 25723 1157.7 51.0 43.06 14,3
6 ICGYV 97040 2533.7 1631.0 498 35.43 64,3
7 PBS 29079 B 2516.0 1440.3 56.4 34.00 55.90
23 GG 20 2163.0 1401.3 38.6 39.30 64.59
24 M3 2292.0 1527.7 44.5 40.51 66.66
25 TKG 19A 2299.3 1309.7 36.5 31.97 56.79
CD 875.5 NS 15.09 NS 7.06
Table 3. Mean performance of selected genotypes in advanced trial
SLNo. Genotype  DTM  PY (kg/ha) KY (kg/ha) HSM (8) SMK (%) sp (%) HIo~
1 PBS 29078 123 3308.4 2167.2 58.5 44.62 65.58
2 PBS 29077 126 3295.3 2190.2 59.4 46.60 66.45
3 PBS 29067 125 3134.2 1953.0 54.8 50.79 61.95
- PBS 29047 125 3031.6 1900.0 45.1 36.22 61.61 4
5 PBS 29080 125 2870.0 1784.6 50.2 443] 62.23
16 GG 20 120 23733 1630.6 46.3 51.93 68.67 4
17 M3 126 2082.5 1279.9 45.0 31.90 6133 g
18 TKG 19A 127 2225.4 1408.1 41.6 37.82 62.67 4230
Grand mean 125 2348.6 1463.3 439 40.42 61.44 7
CD (0.05) 1.5 849.4 583.8 13.7 12.72 6.62 10.28
Table 4. Quality parameters of selected genotypes from advanced trial (kharif 2004)
SI. No. Genotype SHK SHEnd SSU HSM (g) SMK (%)  Oil (%)
| PBS 29077 8 3 8 56.95 38.60 50.83
2 PBS 29058 8 5 8 52.46 29.98 52.00
3 PBS 29078 9 5 8 51.93 33.98 49.67
4 PBS 29080 8 3 6 51.87 36.31 50.83
5 PBS 29071 9 5 8 49.50 37.32 51.33
6 PBS 29070 6 3 6 48.38 41.29 51.50
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B e W S -

5

O
6
6
2
6
9
8

4700

47.20
46.73
43.55
40.94
3941
A7.06

4

0,26
20,75
19,84
28,20
1344
14.00
40,71

————————

Blongated 10 round); Sllcml-Slmpc of end; Seore 4
A1 (highly uniform to highly varying))

51.67
48.67
46.33
50647
51.47
4%.50
50.17

O (Tapering 1o

sted genotypes from preliminary trig) ( kharif 2004)

SHK SHEnd SSU__ HSM(g)  sMK (%)
8 3 4 59.96 59.21
) 3 8 56.42 55.02
506 3 6 53.38 48.95
6 3 6 52.26 41.54
6 3 6 52.02 5111
9 5 6 51.51 46.03
8 3 6 50.42 34.41
8 4 5 49.66 32.06
8 3 4 47.64 40.00
7 3 6 47.53 29.31
8 3 6 51.61 37.11
8 3 6 43.84 65.79
8 3 4 3835 538

.1 (Elongated to round); SHend-Shape of end: Score 5.0 (Tapering to
0...1 (highly uniform to highly varying)]

panish germplasm lines

PYP(g) KYP(g) HSM(g) SMK (%) SP(%)
7.04 4.95 28.63 6426 7021
6.86 445 3223 62.56 6447
6.66 427 28.75 5253  63.93
6.11 3.83 34.39 7204 6242
5.93 4.09 25.46 5539  69.06
591 4.17 25.80 64.18  70.74
5.63 3.39 40.03 62.72 6022

- 6.57 391 42.89 4638 5942
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N

there was predominance of additive gene action for ;.. ,
on genetic control and influence of maternal parent i ()
in devising llppml"iﬂ'!‘ breeding strategies aimed

gene nction were important but
Thus, the information
pod and seed size would help

Inrgesceded groundnut genotypes.

Table 2. Mean performance of selected genotypes in preliminary trial i

SI. No. Genotype PY (kghn) KY (kghn)  HSM (g) SMK (%) 5P (7,

i PBS 29079 A 3675.0 1930.7 57.2 35.79 59 60

2 ICGV 97049 3059.0 1639.3 33.2 27.35 57 46

3 PBS 29068 2900.3 1798.3 45.7 28.56 62.64

4 IOGV 89214 125790 1649.7 523 32.60 639

h) PBS 29069 25723 1157.7 51.0 43.06 4438

6 ICGV 97040 2533.7 1631.0 49.8 35.43 64.34

7 PBS 29079 B 2516.0 1440.3 56.4 34.00 55.90

B GG20 2163.0 1401.3 38.6 39.30 64.59

24 M3 2292.0 1527.7 44.5 40.51 66.66 ¢

25 TKG19A 2299.3 1309.7 36.5 31.97 56.79 4(
CcD 875.5 NS 15.09 NS 7.06

Table 3. Mean performance of selected genotypes in advanced trial
Sl No. Genotype  DTM PY (kg/ha) KY (kg/ha) HSM (g) SMK (%) SP (%) HI

1 PBS 29078 123 3308.4 2167.2 58.5 44.62 65.58 454

2 PBS 29077 126 32953 2190.2 594 46.60 66.45 4575

3 PBS 29067 125 31342 1953.0 54.8 50.79 6195 468

4 PBS 29047 125 3031.6 1900.0 45.1 36.22 61.6] 42.84

5 PBS 29080 125 2870.0 1784.6 50.2 4431 6223 462

16 GG 20 120 23733 1630.6 46.3 51.93 68.67  40.68

17 M3 126 2082.5 1279.9 45.0 31.90 6133 29.75

18 TKG19A 127 22254 1408.1 41.6 37.82 62.67 428

Grand mean 125 2348.6 1463.3 439 40.42 61.44 37
CD (0.05) 1.5 849.4 583.8 137 12.72 6.62 10.28

Table 4. Quality parameters of selected genotypes from advanced trial (kharif 2004)

SL No. Genotype SHK SHEnd  SSU HSM(g) SMK (%) Oil (%)

| PBS 29077 8 3 8 56.95 38.60 50.83

2 PBS 29058 8 5 8 52.46 2098 52.00

3 PBS 29078 9 5 8 51.93 33.98 49.67
4 PBS 29080 8 3 6 51.87 36.31 50.83

5 PBS 2907) 9 5 8 49.50 37.32 51.33
6 PBS 29070 6 3 6 4838 41.29 51.50 |
e
84




9 5 6 47.90 10,26 51.67
9 A 0 4720 20.75 A8.67
9 3 O 46,73 10,44 4633
9 3 2 43,55 28,20 50,67
9 3 O 40,96 13,44 51.67
9 5 9 394 14.00 4%.50
9 5 8 47.06 40.71 50.17

" 12 St.:orc I.O...l (Elongn.lcd to round); SHend-Shape of end: Score 5.0 (1 apering to
e uniformity: 10... 1 (highly uniform to highly varying))

ameters of selected genotypes from preliminary trial (kharif 2004)
SHK  SHEnd SSU

HSM (g) SMK (%)
8 3 4 59.96 59.21
7 3 8 56.42 55.02
3 6 3 6 53.38 48.95
40 6 3 6 52.26 41.54
325 6 3 6 52.02 5111
051 9 5 6 51.51 46.03
‘ 8 3 6 50.42 3441
8 4 5 49.66 32.06
8 3 4 47.64 40.00
7 3 6 47.53 2931
8 3 6 51.61 37.11
8 3 6 43.84 65.79
8 3 4 38.35 538

core 10...1 (Elongated to round); SHend-Shape of end: Score 5..0 (Tapering to
ormity: 10...1 (highly uniform to highly varying)]

f selected Spanish germplasm lines
NPP PYP(g) KYP(g HSM(g) SMK(%) SP(%)

9.93 7.04 4.95 28.63 6426 7021
8.61 6.86 445 32.23 62.56 6447
8.66 6.66 4217 28.75 5253 6393
6.75 6.11 3.83 34.39 7204 6242
10.51 593 4.09 25.46 5539 69.06
10.37 591 417 25.80 64.18 7074
5.03 5.63 3.39 40.03 6272 60.22
G5 91 4289 4638 54




PREVENTION AND MANAGEMENT OF MYCOTOXIN CONTAMINATION 1N ¢, h

CIALLY IMPORTANT AGRICULTURAL COMMODITIES

(Vinod Kumar and T. Radhakrishnan)

FUNDING AGENCY: ICAR (AP CESS FUND)
Objective 1: Screening of genotypes for resistance against A, flavus

Screening of genotypes against A, flavus under laboratory conditions

A total of 127 genotypes along with 27 released varieties werc screencd h r dry seed
against A. flavus under laboratory conditions during summer 2005 (tablel). Fifteen genotyn,
NRCG-CS 126, NRCG-CS 14, NRCG-CS 38, NRCG-CS 272, NRCG-CS 65, NRCG-CS 77. |( GV (
TKG 19A. NRCG-CS 326, NRCG-CS 346, NRCG-CS 344, NRCG-CS 345, NRCG-CS 350w, :

320, NRCG-CS 52 showed promise against in-vitro seed colonization.
Table 1: Promising genotypes against in-vitro seed colonization by Aspergilius fi4y, unde,

artificially inoculated laboratory conditions

R o Caltace % Seed infection % Seed colonization
Genotypes
. NRCG-CS 126 20.00 13.00
2. NRCG-CS 14 13.00 3.00
3.  NRCG-CS38 7.00 3.00
4. NRCG-CS272 10.00 7.00
5. NRCG-CS 65 7.00 3.00
6.  NRCG-CS77 10.00 7.00
7. ICGV 00428 10.00 0.00
8.  TKGI9A 16.67 3.33
9.  NRCG-CS326 6.70 3.30
10.  NRCG-CS 346 13.30 6.70
11.  NRCG-CS 344 6.70 330
12  NRCG-CS 345 1000 330
13.  NRCG-CS 350 2330 13.30
1445 NRCG.CS320" His 10.00 3.30
15.  NRCG-CS 352 6.70 6.70
NRCG-CS 47 100.00 100.00
J1* 17.00 27.00
GG 10 ** 73.00 60.00

* Resistant check  **Susceptible check
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{able2: Aflatoxin B, content in different genotypes screened during Kharif 2005 at NRCG, Junagadh

Aflatoxin B, (pg/ kg)

'S:—];;,——-Genotypes
B L M S

1 CS 125 11.79 (3.43) 31.99 (5.66) 3.81(1.95) 8.07(2.84
2 CS 126 1.21 (1.10) 2.15(1.47) 5.28(2.30) 5.18(2.28)
3 CS 14 1.87 (1.36) 0.22 (0.47) 0.83 (0.91) 1:19(1'09;
4 CS 15 2.55(1.59) 2.53 (1.59) 1.96 (1.40) 11.01(3.31)
5 CS 215 39.07 (6.25) 18.78 (4.33) 1833 (4.28)  41.73(6.46)
6 CS 272 25.46 (5.04) 56.29 (7.50) 47.00 (6.86)  15.01(3.87)
7 CS 273 0.00 (0.00) 2.14 (1.46) 60.46 (7.78) 1.89 (1.37)
8 CS 306 6.59 (2.56) 1.99 (1.41) 2.35(1.53) 21.55(4.64)
9 CS 32 0.58 (0.76) 1.02 (1.01) 1.15(1.07) 0.91 (0.95)
10 CS 327 13.85 (3.72) 24.51 (4.95) 8.79 (2.97) 28.21 (5.31
11 CS332 1.21 (1.10) 0.86 (0.93) 0.77 (0.88) 1 ;32 (1 .27))
12 CS 333 0.00 (0.00) 0.00 (0.00) 0.00(0.00) O‘ 11 (0.33)
13 CS 334 2.08 (1.44) 3.14(1.77) 1.00 (1.00) 0:02 (0‘ 14)
:: CS 338 2.60(1.61) 1.34 (1.56) 0.66 (0.81) 1.94(1:39)
3 gz :Z::; 131 (1.14) 1.22(1.10) 0.00 (0.00) 6.02 (2.45)
k i 3.15(1.77) 3.52(1.88) 3.81 (1.95) 3.72 (1.93)
; c 133.37 (11.55) 1.11 (1.05) 2.12 (1.46) 75.77 (8.71)
b : o 0.00 (0.00) 0.25 (0.50) 0.00 (0.00) 0.00 (0.00)

0.00 (0.00) 3.59(1.89) 6.77 (2.60) 0.00 (0.00)
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1.72 (1.31)
0.95 (0.97)
60.85 (7.80)
133.37 (11.59)
17.13 (4.13)
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" .Kemc“m bulk pnds L Kernels from lnrge sized pods
M: Kemels from medium sized pods S Kernels from small sized pods

Objective 2:  Evaluation of Trichoderma sp. for bio-control efficacy

Ry condition against A, flavus under labo-
rato s

Antagonistic aC:.liVi')’ of seventeen isolates of Trichoderma belonging to eight species was stud
od under in-vitro conditions (bangle method) against Aspergillus flavus (table 3). Out of these isolates.
rwo isolates viz. T 71 and T 29 showed more than 50 % inhibition of growth. The maximum inhibition
(51.1!%) OfEI'OWth of A. flavus was exhibited by the isolates T 71 (T, viride) and T 29 (T. coningii).
followed by T 219 (42.22%) and T 226 (42.22%) belonging to T. viride. The growth and sporulation
studies of different isolates of Trichoderma revealed that out of seventeen isolates, four viz. T 28, T93, T
219 and T 362 were very good sporulating while the isolates T 00, T 04, T29,T115and T 126 showed
g00d sporulation. The colony diameter after 3 days of inoculation was maximum (4.93 cm) in isolates T
60 and T29 followed by T 219 (4.87 cm) and T 257 (4.80 cm). Based on these results it can be concluded
that the isolates, T 71 and T 29 have antagonistic potential against A. flavus and can be used as bio-
control agents in preventing aflatoxin contamination in groundnut.

Table 3: Inhibition of growth of Aspergillus flavus by different isolates of Trichoderma spp.

Isolate  Trichoderma sp. Growth of  Inhibition Over Growth and sporulation of
No. A. flavus  of A. flavus  Growth of Trichoderma isolates
after 48 hr over Trichod- Colony  Sporula- Pigment-
(in cm) (y)  control (%) ermasp. diameter tion**  ation after
3 days (cm)
TO00  Trichoderma sp. 2.20 26.67 N 4.93 G Y
T04 T viride 2.00 3333 Y 430 E Y
T22 T viride 2.26 24.44 Y 3.93 + Y
T28  Trichoderma sp. 2.20 26.67 N 4.03 ++++
T29 T koningii 1.46 51.11 Y 4.93 +H+ N
T71 T viride 1.46 51.11 N 4.13 +
T93 T hamatum 2.26 24.44 Y 4,00 d bt Y
T115 T viride 1.94 35.56 X 4.03 ek Y
T126 T harzianum 2.66 11.11 N 423 b
T170 T harzianum 1.94 35.56 Y 430 +
T219 T viride 1.74 42.22 N 4.87 bt Y
T226 T viride 1.74 42.22 Y 4.10 + N
T257 T harzianum 1.94 35.56 N 4.80 bt Vs
1292 T hamatum 2.46 17.78 N 4.13 ++ N
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T354 T hamatum 220 26.67 Y o

1362 7 oiwliferum 1.94 35.56 N 4,20 bt ’
T390 7 harzianum 2.00 3333 N 4.33 w

Control®

(A flavus) 3.00

** Qualitative Scale for categorization of sporulation

+ = Poor/ scanty

++ = Moderate

+H#+ = Good

++++ = Very Good

Overgrowth: Y= Overgrown, N= Not overgrown
Pigmentation: Y= Pigment production, N=No pigment production

Objective 3: Isolation of bio-control agents
Isolation of the bio-control agent viz. Trichoderma spp. was carried out on Trichodermg ¢/,

tive Medium (Elad et al.,1981) from all the samples. A total of 42 isolates of Trichoderma spp. ¢4
purified and maintained as single spore culture from these samples. These will be identified up 1o specie:
level and is being evaluated for their antagonistic potential so as to see the feasibility of inclusion ip 1.

pre-harvest integrated aflatoxin management package.

Objective 4: Survey for incidence of aflatoxin contamination and sampling
A questionnaire and methodology for sampling to collect ancillary data were developed to cop.-
duct surveys for aflatoxin contamination. Two rounds of surveys were undertaken in the major rabi
summer groundnut growing areas of Gujarat during March to May 2005. A total of 324 soil samples (183
from fallow land and 139 from cropped land) were collected. The samples were analysed for soil popula-
tion of A. flavus by serial dilution method on Rose Bengal agar medium. The soil population of A flavus
in samples from cropped and fallow land varied from 0 - 67 x 103 spores/g soil and 0-25 x 103 sporcs/g
soil, respectively. A total of 186 new isolates of A. flavus isolated, purified and are being maintaincd a-
single spore cultures on agar slants. Seven additional isolates of Trichoderma sp. were isolated and puri-

fied from these samples.
A total of 74 pod samples from rabi/ summer produce were analysed for level of aflatoxin

contamination. The aflatoxin B1 level ranged from 0.1 to 300 mg/ kg seed (ppb) in the samples (Table 4).
Majority of the samples (61 out of 74) from all the rabi summer growing districts of Gujarat showcd
AFBI level below 5 ppb. About thousand farmers were contacted during summer 2005. The awareness
among farmers was found lacking since aflatoxin contamination was not visible and hence went unno-
ticed. But a few progressive farmers (about 1%) were aware about this problem and were enthusiastic 10
know more about aflatoxin contamination and its management. The pamphlets of NRCG on Managemen!

of stem rot disease and aflatoxins in groundnut were distributed among farmers and they were made

aware about the aflatoxin problem and its management.
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Aﬂl“"'“ content in samples from groundnut growing nrens of Gujarat (Summer 2005)

Table & — . — SR rheres kil
jstrict Major Tulukas irtvel of Aflatoxin AFBI (in pehkg)  Total Hemarks
i covered under 0-10 1120 21-30 3140 4150 - %0  noof
survey samples
WL Kodinar, 26 I T RS T SRR, - B 7 [T
b Una, Visavadar, levels of
Talala, Veraval, aflatoxin
Sutrapada, ranged between
Manavadar, Keshod 90270 ug/¥g
vanthali =
Amreli Amreli, Savarkundla, 6 6
Rajula
/
‘nand Umreth, AICRP-G 2 . - - - 5 7 Maximum
Centre levels of
aflatoxin -300pg/ke
/- .
Bhavnagar Mahua, Talaja, 9 - - - - L 9
Bhavnagar
——— % -
Bhuj Bhuj, Mandvi, 8 = = - - 1 9 Maximum
Mundra levels of
Anjar aflatoxin -200pg/kg
S. K Nagar Talod, Prantij 10 - - - - 1 11 Maximum levels
of aflatoxin
-300pg/kg
Total 61 1 - . - 12 74

Two rounds of survey of Kharif groundnut growing areas of Gujarat viz. Junagadh, Amreli,
Porbander, Bhavnagar, Bhuj, Rajkot, Jamnagar and Surendranagar for aflatoxin contamination were un-
dertaken during 2005. About 20-25 samples were taken from each district in each round of survey.
A total of 306 soil samples (150 in the first round during August i.e. one month after sowing of the crop
and 156 in second rounds in October 2005 i.e. before harvest of the crop) and 160 pod samples were
collected from farmers’ fields. The care was taken 5o as to collect the samples from those farmers field
from which samples were collected in the first round so that the soil population of 4. flavus at both the
rounds could be correlated. The soil samples were analysed for population of 4. flavus by serial dilution
method on Rose Bengal Agar medium. The soil population of 4. flavus in samples taken one month after
sowing and just before harvest varied between 0.33 —56.33 x 103 spores/g soil and x 103 spores/g soil,
respectively (Table 5). From these samples 156 Aspergillus spp. were isolated and purified. The soil
population of A. flavus was higher in the samples of Kharif from the same fields than the rabi/summer.
The population increased towards the maturity of the crop as evident by higher soil population in samples
of 2nd round that was taken one to two weeks before harvest of the crop. The maximum population
recorded was about 70 x 103 spores per/ gm soil. The district which recorded low soil population (below
10 x 103 spores/gm soil) is Junagadh, Bhavnagar, and Bhuj.

Natural infection of A. flavus in Kharif 2005 samples from farmer’s field and of on-station trials
of NRCG were studied. The infection level varied between 0-4.5 percent. About 90% of the samples
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Dhari 9(3+4) 1.00 - 5.00 23.50 - 30,30
; Lathi ) 27.00 - 30.00
Khambha 2 1.00 - 637
Rajula 6(3+1) 0.33-200 24 00 - 3230
Savarkundla 1(5+2) 133 - 811 % 30 - 10 11
Vadiya 3 25.80 ~27.30
Total 44 (254 19)
m Surendranagar — 12(448) 400 2800 . 930-384a
Muli 42+2) 11.00 - 45.00 12.50 ~ 14.00
Saayala 4(2+2) 3.33-9.67 11.00 - 23,50
Chuda 3 10.00 -29.33
Limdi 7(2+5) 5.00 - 20.00 9.80 - 35.50
Lakhatar 8(5+3) 9.67 - 27.00 14.00 - 26.80
Vadhavan 2 11.67-14.67 -
Total 40 (20 +20)
Rajkot Dhoraji 7(5+2) 1.00-7.33 18.80 —24.80
Gondal 11 (5+6) 2.00-6.33 21.00-27.00
Jetpur 6(4+2) 1.00-7.67 23.50-31.50
Lodhika 10 (4 +6) 5.33-14.00 27.50-34.80
Rajkot 4(3+1) 6.33 -8.33 3233
Upleta 8(4+4) 1.67-4.33 25.00-33.8
Total 46 (25+21)
Bhanvad 4(2+2) 2.33-3.00 11.30 - 12.80
Jam Jodhpur 8(5+3) 1.67-21.67 14.00 -23.50
Jamnagar 52+3) 6.00-6.67 23.00-31.00
Kalavad 12 (6 + 6) 1.00 - 13.00 14.00-31.00
Khambhalia 703 +4) 5.00 - 8.33 11.80— 1830
Lalpur 32+1) 2.67-333 153
Dhrol 1 - 235
Total 40 (20 + 20)
Grand Total 306 (150 + 156)
The distribution pattern of the mycotoxigenic fungi in the soils of different districts was studied.
Among the different species of Aspergillus, A. flavus was dominant in Junagadh (39.29%) and Amreli
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17.78%) districts where as the other species like A. terrens was dominant in Bhj, 13y,
e £ 2005. During Kharif 2005, in most of the districts A, fli, .,

[ Juring summe
gl he seasons it is evident from the table 8 that during vy, .

other species (Table 7). Overt . ' ’
lation i':acccmm and becomes the dominant species leading to aflatoxin contaminatioy, ¢

Table 6: Distribution pattern of mycoloxlgenlc fungi in the s0il of different (e rlet,

f]

Of (

during summer 2005
District Percent distribution
A. flavus A ochraceus A. terreus A. nidulans  pyy;,, i
Junagadh 39.29 595 23.81 10.71
Amreli 37.78 11.11 17.78 722
Bhuj 22.86 2.86 48.57 8.57
Bhavnagar 13.79 13.79 24.14 6.90 .
Anand 18.18 9.09 54.55 9.09 9

Table 7: Distribution pattern of mycotoxigenic fungi in the soil of different districts ¢ Gy
during Kharif 2005

District Percent distribution
A. flavus A. ochraceus A. terreus A. nidulans  Penicilliy, ;

Junagadh 51.35 2.70 10.81 21.62 13.5]
Amreli 48.28 6.90 13.79 17.24 13.79
Rajkot 20.83 0.00 16.67 25.00 37.5(
Jamnagar 21.05 0.00 21.05 36.84 21.05
Surendranagar 56.41 0.00 2.56 23.08 17.95
Porbandar 52.94 0.00 5.88 11.76 29.4]
Bhuj 41.38 0.00 0.00 44.83 13.79
Bhavnagar 68.97 0.00 10.34 6.90 17.24

Table 8: Distribution pattern of mycotoxigenic fungi in the soil of different districts of Gujaratove
the seasons

District Percent distribution

A. flavus A. ochraceus A. terreus A. nidulans  Penicillium spp.

Sum Kh Sum Kh Sum Kh Sum Kh Sum Kh
05 05 05 05 05 05 05 05 05 05

Junagadh 3929 5135 595 270 2381 1081 1071 21.62 2024 135]
Amreli SIS IR oSN LINTENG 00NN 78 893170 229 ' 1724 3111 13.79
Bhuj 22.86 4138 286 000 4857 000 857 4483 17.14 1379
Bhavnagar 13.79 6897 13.79 000 24.14 1034 690 690 4138 172
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Sample Type of Village Taluka  District Aspergillus  Date of
No./ sample Spp. Collec-
Survey (Seed/ tion
Sheet  Soil/ haulm)
No.
74/1 Soil Manekwadad  Bagasra  Amreli A terreus  08.04.05
S1) 75/1  Soil Manekwadad ~ Bagasra Amreli 4 favus  08.04.05
81) 75/1 Soil Manekwadad  Bagasra Amreli 4 nidulens  08.04.05
76/1 Soil Manekwadad  Bagasra Amreli A flavus  08.04.05
different groups of isolates of Aspergillus spp.
ony characters Growth characterstics Aspergillus
Reverse Growth habit Sporulation  spp.
green Light Surface mycelium  Profuse A flavus
; greenish scanty, fast
yellow growing
uffy Light lemon  Fast growth with  Moderate A. flavus
W yellow cottony white sporulation
n fluffy mycelium
ing  Dark Fast growing Dark A. nidulans
in brownish forming dark greenish
- rings yellow greenish rings of  sporulation.
surface mycelium
creamy Creamy Moderate growth  Profuse A ochraceus
th yellow with aerial sporulation on
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yvellowish mycelium and actial erecy

Brown l~("li(“()[)||()fc‘3 con'd‘opho
2 re”
sporlation
I NRCG 03 003 Ochraceus Lemon Moderate Sporulation
center with yellow mycelium moderate i Nerrey
white margin center
F NRCG 02 012 Fluorescent Light lemon  Slow growing MO‘JCYM(:\,,
; e,
yellow green yellow colony with sporulation L
P (2)

fluorescent yellow
sporulation

Light Surface mycelium profusm

greenish scanty fast Avug
yellow growing

G NRCG 02026  Dark olive
green

Molecular characterization of Aspergillus spp. e

The isolates of Aspergillus spp collected during summer 2005 from six districts of Gui
sub-cultured and genomic DNA was isolated, purified and estimated. Standardization of pri:rat Were
isolation of genomic DNA of Aspergillus flavus was done. The DNA was tested for their Suitab?c-ol for
PCR by RAPD with random primers and was found to be amplifying. ility for

Objective 6: Evaluation of techniques for prevention of pre-harvest contamination

During Kharif 2005, the following three field experiments were undertaken at NRCG t,
prevention of pre-harvest contamination methods O Study
|. Evaluation of a package of management practices for prevention of pre-harvest aflatoxj

oXin

contamination.
2. Effect of application of gypsum and micronutrients on aflatoxin contamination under field co, di
ndi-

tions.
3. Long-term experiment on groundnut-garlic rotation to see the effect on aflatoxin contamination

Artificial inoculation with severe strain of A. flavus at NRCG was done thrice in the experiment
no. 1 and 2 and soil was made sick. The soil samples from 0-5 cm and 10-15 cm depth from three places
were taken for nutrient status analysis before sowing to estimate the exchangeable Ca, S, Zn, and Fe in
pod zone and root zone in experiment no. 2. The samples from these experiments were analyzed for seed
infection by A. flavus and aflatoxin contamination levels. The aflatoxin contamination levels in these
experiments are given in tables 11 to 13. The improved integrated management package reduced the
contamination significantly over farmers’ practice. The treatments in the experiment no. 2 and 3 showed

non-significant differences.
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Fffect of Integrated management practice vish vis Farmers’ practice on pre-harvest

anie "'Mlnlltm -
l“ AN e —
w/—f:::' i ' < atoxin B content (ug/ kg)*
A ; I v Tl
¥y [pAs e Py ryr 1w

/ AN & 2 - — T e R e eSS
371.76 .20 221.59 1.32 266,99 0 103 64

004 8) (088
Eipiew)” - (0.38)  (14.38) (083)  (1634) (032) (200m) (034

/ « ot ca - - b Al sl A
ST 1705 13 05k % ko e

8L

(85]) (041) (% 04) (0.,93) (8.52) (0.94) (7.06) $ 19
G20 562.33 0.16 536.54 0,46 565 11 048 46399 0
m——— (23'17) (026) (23.15) (0.46) (23.53) (040) (23.74) (0.57
GAUG'“' 478.25 1.48 472.05 2.08 463.05 2.16 46268 9
e (1850 (099 (21.69) (1.18) (21.50) (L18) (2149) (0.96
S Em. 4.16 0.28 3.72 0.34 3.87 0.33 3.7) 72
sEm__ 71 1.72
c.D.at 5% 14.82 N.S 12.86 N.S. 13.38 N.S 12.85 NS

; 12.85 S

cN% 47.37 75.90 43.93 69.87 4491 69.03 4317 18405
amm———
5. Em. (FP x IP) 3.06 3.49 3.30 4.16
(6 D'.(s%(FPXIP) N.S. N.S. N.S. N.S.
V% (FP x IP) 46.38 55.36 51.15 59.93
" #Data in parentheses are Arc sine transformed values
B : Kernels from bulk pods L : Kernels from large sized pods
M : Kemels from medium sized pods S : Kernels from small sized pods
Experimental design: RBD

Treatments: FP: Farmers” method IP: Integrated management practice
No. of genotypes : 4 (SB- GG 2,] 11; VB- GG 20, GAUG 10)
No. of replication: 3
Plot size :5x4.5m’
Spacing: Spanish Bunch (SB) - 45x 10 ¢cm, Virginia bunch (VB): 75 x 10 cm

#*Integrated management practices included:

a. Seed treatment with Bavistin @ 2 g/kg

b. Soil application of Trichoderma harzianum isolate 170 formulated in castor cake as carrier
(500K g castor cake+ 2.5 Kg Trichoderma multiplied in sorghum medium/ hectare)

c. Application of recommended dosages of fertilizers (12.5:25: 0)
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Aflatoxin B1 content (ng/ k)

L

M 9
259.59 (1241) 13188 (8.60) 17475 (9.81) 22442(11.12)
10292 (7.50) 4900 (5.51)  41.00(549) 50.24(5.61)
139.63 (8.06) 21605(899) 20040 (9.03) 20042 (9.01)
0.41(0.37) 1.34.(1.06) L1707 1L0B(0.84)
3.50 435 442 459
N.S. N.S. N.S. N.S.
85.57 124.68 120.61 119.62
1.09 (0.60) 0.46 (0.39) 031(0.32)  0.58(0.44)
1.15 (0.85) 2.64(1.22) 497(1.74)  537(1.62)
1.21 (0.87) 2.06(1.15) 1.49(096)  4.06(1.61)
1.27 (0.89) 1.58 (1.01) 0.74 (0.66) 1.02 (0.78)
0.29 033 0.42 0.41
NS. NSS. NS. NS,
63.12 61.10 79.72 63.12
1.52 1.14 1.14 1.36
N.S. N.S. N.S. N.S.
91.22 77.09 77.09 83.15
¢ Arc sine transformed values
0  bulk pods L: Kernels from large sized pods
‘medium sized pods  S: Kernels from small sized pods

: varieties (GG 2, and J 11)

Garlic (var.: local), 2. Onion (Var.: Nasik red),
. Groundnut (Var: GG2), 4. Control (fallow in Rabi/summer)
6.3 x 8 m* Experimental Design: Split Plot design
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STAFF STRENGTH

Total «taff in NRCG, and the Numbe

¢ of SC/ST and OBC employees as on 31

1.2005.0¢,

Category of staff Sanctioned Filled 5C _ 51
Scientific 19 20 02
Technical 19 41 06 04
Admn, 13 13 02
Supporting 19 19 05 03
Total 110 103 15 08

DEPARTMENTAL PROMOTION COMMITTEE

DPC meeting was held on 2

0.6.2005 to consider the probation clearance of the following scientis

Sl Name of cientist Discipline Date of Date of
5 Clearance Confirmatiop,
of Probation
01. Dr. Hariprasanna K., Scientist Pl. Breeding 17.4.2005 17.4.2005
02. Dr. Vinod Kumar, Scientist PI. Pathology 17.4.2005 17.4.2005
03. Dr. T.V. Prasad, Scientist Entomology 17.4.2005 17.4.2005
04. Shri V.V. Sumanth Kumar, Scientist Computer 17.4.2005 17.4.2005
Application
Research Advisory Committee Meeting was held during 27-29/10/2005.
FINANCE & ACCOUNTS
EXPENDITURE STATEMENT FOR THE YEAR 2005-06
Rs. in Lakhs

Sr. Budget Head Non Plan Plan
No. BE RE Expenditure BE  RE Expenditure
1 Estt. Charges 209.00 185.50 180.54  0.00 0.00 0.00
2 Wages 17.00 16.00 16.42 0.00 0.00 0.00
3 OTA. 0.00  0.00 0.00 0.00 0.00 0.00
4 A 360 4.50 450 13.00 10.00 10.00
5 HRD 0.00  0.00 2.00 0.00 0.00
6  Other Charges including Equipment  22.50  26.00 23.77 90.00 140.12 140.12
7  Works 6.00  6.00 048 91.50 5538 55.37

Total 258.10 238.00 225.71 196.50 205.50 205.49
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