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(EWL) & strrmarra s drden 24 § staviifes A1 HT | &mi’is@qﬁ?ﬁmﬁﬁﬁfw
iy afievat v s s (EWL) s R i i R P afet o i st (EWL), svorer 41 ma

-

Ay ¥ arg aadl AT rqw@nﬁwﬁhﬂm(qﬁﬂafﬁmﬁ@m’wﬁa 5 s

nn PDF nner


http://onelink.to/whvcc8

| 24+SB X1), (ALR 14GG 2:8p

2+J X
e {GG +Wq‘;‘ﬁa}mﬂﬁez (1 120 fﬁi!mr,-‘%nj ifth?

- od) 0 Pl
uﬁﬁ‘qﬂuﬁ'}ﬁ' zﬁ}ﬁﬁ‘rGZﬁ':iaﬂq

wr (ALR 2.58 X1+TG
ﬂiﬂﬁ“‘ﬂ-' o i 3 gy 70 afafua a4 JUN 17, TIR 44, Ju
@ FI9w 4l Mﬁ. IGRTOI f’ JIUN 04, JAL 30 @1 JAL 33 3 38T 1546 3 1409

TIR :
e o L e o | 1 5l PBS 24004, PBS 20017 T PBS 30008 5

qaren B 9|

e e, TKG 19 A, TG 45, TG 48, K4 a7 VR 13 3 21 Il G isfor ares
o e e e gy et At 2T | e oy AR 8 1T S & 13 5
= 3\ 197, RS 138, TMV 12, ALR 2, Dh 3-30, TKG 19A, Karad 4-11, TG 17,
TV 17, ICGY 86584 (Fmifa weifi); PBS 29030, PBS 20507 (0. 31w Hi. 5. #r wfm

s =) o wewat [CG 7887 ) 77 Fed F TRA I T T T |

_ WEW‘S:‘_*W'EWW*W* 55 fErane 5% £ 2l 1 fray
Wiwm o th HAT T BT T SR qotamaT AT #1813 a s
@ == e  odaTET w weE g o i v oY et 3 siarors 3 st ) dae £ |

s £ i wpfledt 3 g QAR & w9 SR g aTe AT St AT AT
T S ) Wi R 21 A S o TR me s g Rt
i n:;j:ﬁﬁﬁﬁ (ST, TR, S U T - R 3 Fe, a1, FA e
i fac hﬂ*‘fﬁ‘“mﬂﬁ ) Befistt % 1041 aay gt s 767 Ay el R

TR T F s v (0-730 x 100 s fare ) it |

2000 gy 2 1
T R e ) ﬁw{ﬁﬂ*"““mr AT & Fifeery & 2ft=lT % A o

3 REMR g 5 -
= #Wﬁﬂw@éﬂﬂ*m@r& A WO Bew | e s it & 9T

s T At e v e s oB ey 2rfien w0



http://onelink.to/whvcc8



http://onelink.to/whvcc8

» wﬁ@#Wiﬁamﬂ;‘tv)*mm*ﬂ“@%m**%*ﬂr""?t
Eame ' :

s 672 e s et | | "
gt gy e e ey 8 e Y AR i

anE ¥ :
_ « < et ) sh gt FATehaT o iR fraps
ey A af s o 31 SRR LT A A 2y
+ audy o vt s NRCG 7599, 1036, 3480 1 6819 7 it W1 %Y S GG 4, GG 54

G0 20 #y iR I . Eoy -
> (ICRISAT) & F2 §hecf1 % 394 mwﬁﬁ-mﬁm?n 42 Sl g B g
~m$ iﬁ@mﬁﬁ Gy ST T 3 F2T Rl & T Ay |

ey v e i B e e 3 #yier Sl NRCGs 10273, 10834, 1044,
<1 426 = 7o & e 3 673 fuiEEs far Tl NRCGs 11900, 11908 ™41 11952 =iy
St o o s NRCGs 10950, 11001, 11587, 11003. 11004, 11005, 11014
11060, 1062, 11069, 11072, 11073, 11580, 11585, 11580, 11596, 11609 7= 116185
S o i vy T AT 7 o e a8 (AR ar e | ot H Gl e sps
PAGE zm 70 et S 4 fessmy fn v @ 37 AT (126 U 113 kd) s fe
sl (30 75 7 Kd % 91} S5 3 [uElEi %1 et Rl T | SEi amen sl
SR i) 3 EPI0R U1, 2% e afigis % 419 SErer e o) Sgiie S
e sy vsianndy 39400 1 S g e | | ' ‘

T Yl A T e o B A ST e & 13 S 5 (ICGs 697, 2696
4430, 4515, 4957, 4211, 4495, 5794, 2288, 4442, 5290, 6008 74T 6784) a1 Fu M
1"€ #5541 (ICGs 863, 916, 920, 921, 1019 T4 2659) F1 UsaF FET I PR
EETA | A I o e s ¥ 26 At e i 11 T
#1565 500, 4520, 4305, 5656, 11988, 1643, 2630, 2680, 6434 @11 6740 7 AT
ag:;f“ S 126 SR T i e e ) sl § e, $9

I R S 3 - ICGs 4515, 6098, 6739, 6794 7T 11008 ¥ S A AL

; :- : : | :-__3-“-.--,_-%-:_ 0 ,EI‘I_':_:?I -r'_:.l :,-i-;_-_;j- thﬁw Wi 1

rrrrr


http://onelink.to/whvcc8



http://onelink.to/whvcc8

1o sudy the genetics of collar rot resistance diing

L A O S8 geootypes acomprising of 146 stable rutants of Giepg, | o
of S8 ¢ 8, 20 intor-specific denvitves, 153 germplasm ﬂr;l

P | l : 1

reloased cutvivors were mull iplied for future use. )

. 24,174, 17 and 9 crasses were advanced to F2, gy s,

. ,mmm q o - -
o [In gemeration adva ..ﬁwely*"ﬁ..mn{y:laﬂﬁ in Fa, 56.in F: and 6 in Fs ﬁt’“*'mrmu

: i cultuncs PBS § 106S, 12018, 28008 and 24008 were suger
o n Spamish trioh FOW SO0 5 in Virginin three cultures, PBS 24030, 2 4m

ional ch
;;g‘:;lmlﬁnrwur the national jr:llm_:k Kadm 3. The Egmmﬂ; 1:;.35_ 34008
higher sced mass {han all the four check varieties besides 1ts high shetliog percent g

o The F.stcds af the crosses 24 x iCGV..ﬁTzﬂﬂ,- R33-1 x ICGV 87280, R33-1 5 Iop
3001 and R33-1 x 1CG 899 was found fo be highly resistant fo collur Tot infostice
Five advanced beceding lines wore [ound 10 be resistance and 24 moderately resisian
10 LLS. - &
ped reniculation study, the Fy segregation putern of all the three crosses fit weli wil
Fatio 1373 for no reticalation - mederate reticulation indicating inbIbION e of
ITRAStion.

. 11-:_ ng}# I0GYs 962?5 and 96248 were fonnd to be resistant © BLS and LIS#
?‘M = seore of | as against 2 0 check, Gironr | foliar disease resistance for
imemutional vagictal ezl :

. Emﬁfzs 20, 3. 7. ade for studying the genetics various trails. In gen<ties

5.20, 35. 37, ond 2 = NS T
gonerations respectively. crasses were advanced to F2, F3, F4. FS and |

. T ey e e . e i e —_— { i
wentyfive selections in Fs, 117 in Fe and 27 in Vs gonerations were made

o fox difercnt desiable trats, The pareots ICGY 86031, TAG 24, und THIY
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Wy aundiut pods (NRCG pod dtying meyy
o “-ﬂmh;i:;lq:lﬂ;i: :if' demonstrated to the farmers (on anrn}‘.n?;,:.? """-’m.-,‘
nuh:hﬂ-: ani of pods the late cmhryﬂgnincﬁiﬁ. uhund!.l Nt proteins Were ¢ H‘.
::deru:l:ﬁmﬂf state a5 veflecied i the pratein i‘g‘ﬂm’g Pattern gp . 04y
following vanous drying methads, Thm‘."f?ﬂ.hl‘hﬂ I:i hﬁ_ :ﬂchmﬂ:}g’- can > :: g
jdentify high viability lincs and markers for high viability, <

ith dormaney dependan

2 < between (he spanish genotype Wit : -
if{;ﬂ; (CGS 11 and 44, und nan-dormant spanish types f“’ ple, GG ;q >,
24 and Gumnar 1, may icorporate frosh se_ud-dufmmcjﬂ Cultivar SR x| Cong hgm
fur s characteristic for fresh-sced dormancy belore harvesiing. sy

Un Seg ¢

Secd hacterisatinn with plant growth ﬂmmﬁting.- ﬂﬂmhn:.mrml 150lates signific

10 be 1he best in uilizing seed exudates of groundnu Hs.lh_a sole source of 0 tind \
Sced bacterization with thizobial 1salates, NRCG 4 0 NRCG 13, resulted -iﬁ:iigniﬁ'w“}?
gher pod yield. blomass production and nodule numbar, "

Large seaded groundaut cultivars had higher requirement of Ca than the small ‘soady

one for fall development of seed of the best quality. Tn sand eultuce experinear g

best dose war 100 ppm K and 200 ppm Ca Tor large-seedod growndnu,

Several groundnut genolypes were sereened und the nutrient efficient ZENOtYNE
Wentificd were Pofficient NRCG T085.1, ﬁ'}lg_,. 1308, 3498 GG 5, and SG &4 Ce
efficient NRCG 70%5-), 6155, and ICGHNG $8448,

Varions, orginic sourses were evalugted and BY M, caster/iesm cakes, togcther wit
biofertilizers wore Found mest promising for groundnnt,

oo uaiils aftr thice years of siudy on nutrient dynomies amd sustainabiliy vale
five major 2roumndnut btludcl'upptng systems nguudutu sole crop, m;ﬂf!-@pig'_u[
 Pigeom pea and peart millet with roundnut and sequential cropping of groundnst

at and jf’;'m“t‘ﬂ“hﬂl -green gram) indicated the T E!!E?F"?F?f'?.‘ i‘ﬂ_&

| impraved « meent (( ), maintiined fghtt
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Mﬂhﬂﬂm Grrovndnut iNnch was estiublished if the
T ural Rescarch (ICAR). 4
Crknechive plan NRCG ‘ﬁﬂﬂn*m. the mandate of
Conare was Mﬂ. m ; Emundnul _ﬁﬂfﬂiﬁﬂﬂ}fﬁ the revised Mandd:

i | | o enhance production, productivity and quali

: wformation on groond aut rescarch .
o Estiblish relcvant institutsonal linkages, offer consultancy and training, and

e igh the All India Coordinated Research Project on Groundnut

The research attivities of the Centre are curricd out by nine scientific sectioac
Genetic Rescurces, Plant Breeding, Genatics and Cytogenctics, Agronomy, Biochemm
Plane Pathology, Entomnalogy. Plant Physiology and Microbiology. Eleven ressnt
f ?"f“ "‘““l heen formulated 1o achieve the Cenlres mandate during 1X plan period 5

, iy have boen fallowed for the sucecssful  implementabion af thes
peejects.  Ia additon, projects fonded by external funding agencics ure also heils
implemented at the Centre. the supporting scctions of the Centre arg: Library. it
ety ok AT ASCOURKR:

The NRCG is located 4 km uway from Junagadh main town on the yunagadt

6 ko away The nearby sirports ase Keshod which is 35 km awsy and Rajl?

which w 110 km away,
e e and 21 31N lutitude i atitudo oF €
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PROJECT 01: BREEDING AND GENETIC STUDIES ON Biorg 5

ABIOTIC STRESSES IN GROUNDNUT
(R K.MATHUR, P MANIVEL, M.Y. SAMDUR, A.L. SINGH AND PC. N AUTWAL}
Sub-project 01: Breeding and genetic studies on biolic stresses in groundp,

1 Hybridization b s S SR ot o
Twenty crosees were made 1o study of genetics of collur-rot resistunce in the Kharif

"

wmvolving 4 sources of resistance 1o gollar rot as male parents.

1.1 Status of breeding material
Generations Crosses/cultures Dbjective of the crosses
£2 24 Collar rot resistance )}
2 17 ELS, LLS, leaf minar
Fa 4 Leaf miner,
= 17 LLS, ELS, rust
e g LLS, Spodaptera
Advancad generalions 366 ©  Fordifferent abiolic siresses
(inciuding mutanis)
Inter-specific dernvatves (involving 26 For different abiotic stresses
Arachis cnacoence and A, cardenansii,
wilt species)

——

Selections made Twenty-one in Fi, 56 in F: and 6 in Fo generations weee made for dlﬂ'ﬂ';:
desirzhlc wraits LLS resisiance, rust resistance, resistance to Spodaptera/Heliothis, 2%
sucking pest resistance.
2 Evaluation for yicld

Sy S : - I"’.
wo preliminary yield cvaluation trials, one with Spanish and anothef with Virgi™*

B

ad llﬂuding culures were conducied in § row plots of S m length sl u::hfﬁ‘
i m In Spanish trial, 29 coltures were evaluated along with. F-“Hu‘i ¥
e 2 {national check), GG 2 (local cheek). Girnar | and TG 26. In VIl oy

* evaluated along with two check varieties, GG 20 (local b spect™]

fE
- T - A R
I' ]
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Tonie 1. Posttion of sogregating material as on Kharif 2000
Table =

Generations Crosses
F2 o5 ==
F3 28
Fa a5
F5 a7
FE& 2L

Selactions made Twenty-five selections tn Fs, 117 i Pa “ﬂ. -rr

made for diffcrent desirable traits. -
1 Fyatuation of F1 hybrids for specific leaf area (Bl..&,} - IE
:‘ 1otal of 15 hybrids derived from half diallel nvolving nts (ICGV
MYy 2 NLM, 1G 3, Chico, and GG 2) were evaluated
measured on 45, 65, and 85 days nftﬂ'wwmg.ltm puTIe
days after sowing was mare desirable thun SEA umuaﬂ.
SCA variance were highly significant for SLA indicating th
und dominant gene action. However, since the GCA Tﬁi
additive gene action is more predominant than the domn
TAG 24, and TMV 2 NLM were identified as good
negative gea effects (Tuble 2). The crosses TAG 24 x

NLM x GG 2 and TAG 24 x GG 2 had higher o

mvalved as one of the parents {a:mpfinr«

Table 2. General and specific cambﬂﬁq
(65 I'M,S}

86031
ICoV -7.14
{98.5)

nn PDF nner
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i
H — m— — _ﬁl |
noid contents, Ty, t

W et = EH‘- d‘“ ‘ltq Ll L ”lulﬂl Hl'd fl.'.ll' “:“““: .
- 1 5 itl I ‘!IE-II B ¥ - - F J
!n F‘I - l.:ﬂllm-]raf': " }ntrﬂ‘ ‘I II-; IWhI j' II-!- igh Cany "uld "ull‘ﬂ_ ml I"EI FI |
"I‘L". Ly Lﬂ‘ B ﬂ!ld I2 d Il xﬁ- |

::::: ::uzh chloraphy]| content had less chloraphyll contént.

Results of combining ability analysis reveal ‘that ITCHn M]llu‘l?s fm genceal ‘“"‘l‘l!nu,l
hifity were significant for all the characters in all the !-IT:.'IEE.\ rmdu:ﬂ:d role of additisy |
::erﬂ;n: vanance in the inhentance of thess chnrm:tf:rﬁ. Though in mTﬂ m’“‘,"mpw

differencas ware obsirved bur mesn squares for reciprocul were non-significant in Eenery)

' 2 and PBS 14021 had sigmhcant bul acgahve gcﬂerfll combining ahily
;mgeiung their poar combining ahil}ty hence fhc}r are mdusg:!hk. Fr_l_rcms IcEy r
£6031 and PBS 21063 hed positive and significant general combining ability effock
suggesting those parents are desirable for morcasing chlorophylls content and conld he
used in hybridizatinn programmc (Table 6)

Fable 3 Analysis of varance for combining ability (g, dnd sea)

Source ot MS F |
Chla Chib TC cCaro Chla Chilb TC Caro

SODAE  GCA 9 4TAT QBY OS2 006 G287 344 9490 1464
SCA 8 L022 003 043 0001 167 137 159 D042
Redprocal & 013 008 064 001" 230 276 298 4
7 3 DY 022 027 o004

70DAF GCA S OB01T 07/ i< D0t 442 162 1508 549

SCA € D& 008 085 001 g2 .38 101 2=
Rodiprocl & s 002 €30 0006 w045 pay 047 1.41
Erfor 30 034 ppe pga 0.004 :

::m ZE: 3 942 153 1883 o0a 98,26 4390 2080 1829
= ° 008 0006 011 qpps 033 018 o026 125
wosal 8 02 005 05| ppre 098 182 112 a7s

- Evr @ 924 pon gue 0.0104 |

VF Sigoificant ;1o level, * Sionif;

'Ce tiron <hlorosis

E lines with: Foyr eherks win oy andomigs ok desi

% - - - ‘ : :

WD thres replicutions during vy sugrang p 20081 The I'Ir: l‘nu,r;: i e Dlock design
_ s T of .

lemn 10 randguly sel
3 ¥ selecred plnts from elich W
Hoomrid 4 genotype o 86
CHTNALitg of Shiloroplixll ' and I and. horal q:int::: ::,u,:!'"u:iE >
Eh e 8 ' . Ry N
nerpence and unmkmumﬂy s chlorie rating (VIR =
) Ws

day in the fHieid Cenutypes PHS 3
i L, 120 = )
WS toleranr and bl 8 0K, 807, 707 l oy

LN, 2.0n, VOR (on 1 1o 8 scale),

2 —

nn PDF
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udies on select n methodology .
i o (,? 1y 1CGS &4, Gimar 1 x NRCG ?133
o to carly selection bised on p\l:ld' yumb
fod in 85% plants wit
15 per plant in F2 restl :
piama“u::h w-ll;n:u!s and 1o planis with more than 15 podsa m

The prehiminary results indicated that sclection based on b
m early gencrativns.

Thivt Crossts viz..
weed Tor stidlying nfTaenc

11 Registration . o ent 16 NBPGR
The following three advanced breeding cultures have been SentiQ

o mﬁmiﬁn.

Name Purpose of registration

. PES 24004 Hesiﬁlamem&nehﬂmaﬂl ol '.
PBS 2907 Large seedadand Figh yieiding
PES 30008 Nzarmow leat mutant

12 Intermstionul trials

12.1 Multi-leeation trinl on WUE
A total of 204 satrics {96 Trom empircal, Y6 from irait scloetior
cultivprs) were evaloated in alpha design dunng Ko
on imitzl plane population, SPAD reading and leal ¢
ten cntries s preseited in table 10, In topiten onte
remaining from smpitical sclections. 1hers wis an incheass. |
sernel vicld in entries from il selections than ﬁmwg ¢

for higher SPAD valuas was more m it selcetivns 1

frequency for ligher kermel yiek! was observed in M‘Iﬂﬁ ._
(Tablc 7. :

12.2 Drought resistant groundnut Vﬂri:tal trial
None of the 1est culture vue yiclded the cheek coltivar
viz, HOGY & 92116, 92108, 92113, 93269, ﬂﬂ&ﬂi& ,mgll

with GG jnd the first four genotypes had high:rm

12.3 Confectionary groundnut varietal trial
Noge uf the st cnlture out yielded the cheek cubtivir (GG 20), Ho
viz, ICGY & 93058, 95172, 95165, V5163, 95179, VEOGE | A1
ar par with GG 20, The e of séed mass obtained was from ¢
(CGV 451791, Imerestingly il the ﬂnmrmm il significni
than the chick, GG 20 (43.09). -



http://onelink.to/whvcc8



http://onelink.to/whvcc8



http://onelink.to/whvcc8



http://onelink.to/whvcc8

-_-_________.___.—___—___—___

wo (by 87 %) and LLS by 81%. The soil application of fresh leaves of Kuoriing ;-.;;-—
gave MaNiin control af stem ot (53 %) followed by neem yeed powder @ 500 :m
(13%) and fresh leaves of neem @ 500 kg/ho (445), However, munimusm pod ol
a6t kgiha was reatized in the treatment of soil application of wild sorghim fresiy fegor,
@ 500 kgrha (Which reduced stom rol ineidence by 28.34 %) Tollowsd by soil application
of fresh neem leaves (pod yield of 938 kgl‘hn]. Sail application of' patthenium fresh lewses
@ 500 kg/ha also reduced stiem rot incidence by 34%. In our experiments musiund cake
has given valusble  frec of contrul of foliar diseases both with  faliar application and <ol
application. Tn laboratory experimients 10 find the reason jt was found that. A 1
Sact of mustard cake inhibitcd germination ol spores of fate leafspot snd must fug
efiectively. The extracts used after xuaking of the mustard cake Tor more than B h sh :
&iglﬂﬂ-l:ﬂ.ﬂl inhibition ol the guminnﬁnn ol both the pﬂihoﬂﬁm {T&hlﬂf ¥ and 2}. Lt s

Table 1. Germinution al sporcs ol rust and late leaf sput fungi in different concentrations
of mustard cake extract kept for  different durations

Treatment °. Sporesgerminated
CONTROL 37.5 448
2HA 100% 285 261
50 % a0 341
4HR 100 % 2 "5
0% 25 220
EHA 100 % 125 5.1
50 % 142 75
aHA. 100 % 125 2-5
50 % o as
18 HA, 100.% 0 -ﬂ!'l
50 % o 29

These preliminary findings are being confirmed to use ustacd Gabe EHRIC 0 e ks
probable components in (he inlegraled discane management package 1ore H
puthogens.
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LS. Rust. Coll
Sub-project 12: Integruted mamagernent of mq}urdismsus LLS, Rust, Ce
rot. Stem rot and PRNDY

I Disease resistance -
In all 81 genniypes including 1leased cultiviry advanced M g
LUTESSIONS were evalvated aguinst alluroot | vollar row stem rot, EL
ander ficld condition. The disease pressure of 195, LIS, tist, ¢
kv, Thcmimn. mﬁm“ﬂl cnncl-mmn could nuf h-u ﬁrml:ln

the 81 genotypes, 13 gmypcs viz. M 19‘.' RS 138, ‘I’Mv._
A, Karad 411, TG 17, UMV 7, 10GV 865, (Released verdl
21507 tadvancad hrecding Tines of NRCG) wnd T0G 7887 wa““ asm
o B froe frome stem o) infection uodey Geld comdirion.

Thiry genotypes including some cublivane mdl adyvainced et 'j"-_ s WE
agxmﬂm-t'nmw:ﬂcuhwmmnh}-dw;mﬂurmgﬂaml PO PO
viz., TKG 18 A, TG 45, TG 48, 1049, K 4, M 552, vis Luﬁmﬂfm-
shvwed wesdstant reaction (o sved colenizativn by & w0 Sewmn g
A, TG 45,16 48, K 4, VRT3, RG 141, und NeA 195 <oooved d
colomization by S, rolfsit. Five genotypes viz, Wt lﬁﬁ_ﬁr%
ﬂ:;“ 4 m“‘-*“*m'ﬂ‘hmhm pathus o0 <= rizen 8, rolfwii), |

Scanned by PDF Scanner
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. ponsortia (consortium A comnprising tour non-ucrese Ml D
:“:;r:uﬁﬁllg four fluurescent pseacomonads and o mmhil:hl'itmlj;'kfm;! :: :"&l:mm
—— comprising compatible and competant strains of PGPR eabinced ey “itrd
pbie ). However. the best result waox achicvel with the application of mml"::lmfﬂahﬁ
,combination ol fluorescent pseudomonuds). The combined i

: ® application
consortia, however, failad fo exhibit synerpistic efteet. This could Mpgntru:T}
risgonisms in the natueal enyironment among the individual populations of The comsosis -

ewph they showed compatibility i vicro

2 States of the contents of Nand I in plant and kernel of AICRP (G) trial conducted
at NRCG

The N content in ol (he treatments (Table 3) except the ireatment inoculated with PGPR 4
was significantly wore rhan the control with the muximum in the case of PGPR 2 In the
case af kemels, though all the inoculated trsatments had highier N coatent in the kernels
the differences were not .signiﬂcu:_:_l. Tht; P content in planig (Table 3) wils siznificantly
more tn the treatments inoculated with PGPR ) and POPR 2. with the maximum in i o
PGPR 2 The same panern was obscerved in the cuse of kernels as well. The myaximum |*
comigsit [0 kormels was obseryed 1n the weauuent moculafed with PGPR 1 (8.65%).

For instia] colonization, capability of utilizing the seed txudales provides added advantase
i PGI'R cultares. Thwus. growlh patlerns of the PGPR isolates were studicd using gronndms
k=mel exudaies of eultivar JL 24 as sole source of € and N. It was observed that all the
PGER isolates could utilize the seed exudites for their growth. However, PGPR £ was the
Sest in uiilizing sesd exudates (Fig, 1).

Growth curve of PGPR isolates in seed exudates

0.14 - '

042 - o= PGPRY.
E 0.1 1 —m- PGPR7
g 0.08 4 — PGPRE
= 006 ~~ PGPR2
g il —%— PGPR1
O 0.04 - == PGPR3 |
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\ { nrhiltﬁ'f‘“"n'r pm‘ku_i:i:.'i lor ;_:r:;"“dm"

b pnm_“u'i LK Peselopmen

S Ansin (P
promoting Rhizobacle via (1 {.['Il )
ats candcted i 1999 experiments Were

!I1"‘I LI\'I.‘.T::IIF "'II"":I i |
|

i ‘l.llti..ri" .“.'-‘;LI\..-Llnnli- t"l -_I:.il:x} |:'-r | ‘I'I.III.J-J!'. rll] Ih'lil.‘l:“ 1' .‘ !
ol : ' l 'I'.: =T |

-
-
= 3

S ARITITRCT U "."1:'“ H A3 s
Masority of the PGPR Istiales Wee Muerescent peeudomion s {1 II
' | el L s 1 - 1 - I:' r

Plate 1. Fluorescant golonies of PGPR [solates onto King's B madium

Ll =10 &l moculat v ¥l & . }
noedile murberilant, 5) Wit the PGPR jsalgtes rosulted in increascdd ool ks?
. ~TriE SR ey i an y |
. L wsaghtipla, nodule dry wiight/plant and pod iekiplt &

s CURng U rabi-sumimer i V37
with the i .;nl..u:-.*:J :-“I!‘:.:jl“u asen of 21000 Cluble 17, He e, biest results wits I.IN:HE'
T PR PGPR 2 POPR 4, Maxithum root Jeapid s

Roduls murilsy, . ,
» i) (26-28<%), podl wisld (23250 . : " A TG W
rlh'la.ﬂﬂ:__,__] 0] l“:"-"lull'n[x : , b it i | ‘i__\-..:..i Al il “-:I.i';.hﬂ drv \'fi:lﬂh[ | e
- Bocalated wiy POPR 1. P 2 and I=-i.:H"I{ :I Anufyses ¢ "
= | . « afd |l ¥ )

'Hh‘hl - . 1 ¥ 1l ’
Bl Tﬂ It inoculition vith PGPR 1. PGPR 2 and PY "
S P conye o s I T £
T8y souson of 20K BEU N ront and shon, Simitae resu

s of phatt mutitonts “alsor
1% i) Ll e g Naks o s ‘

lu.nha pave NIER G Laniy m
L] ) thes :

I a field e
5 .:L'-d ll_l,._':hlnn da ¥ o P -"‘1
sl L : Sl w i , '
Sty (132355 wece W thaoriey of e PGER isolutes enliun:d 'ﬁ:r’“ '
‘|_|-I 5
i fe4

s
(uigmy T:;Ifﬁ ﬂlm-mmﬂ .l PR _[. PGIR 2 (o 4 par with control) =
: SRS PGIR 0 Arey ke Pl growih and biomass were S8
S e ““*W..d#a}m,- ' Mmber and nodule dry welght o 43 50
: = g ) “’”QW%MPGPR (Tuble 2). ¢

Illir*.!lfﬂl-

Scanned by PDF Scanner


http://onelink.to/whvcc8

Table 2. Effect of PGPR on the growth & yield of groundnut, cultivar
2000 in field (mean of four replications) :

GG, Khariy,

" Pod  Noduledry  Plant

" yleld (kg/  weight  biomass .- n:nmuu m":w
ha) (ma/p) (kg/ha) seed (g)

" Controt 1938 102 2332 4538 3761 74 45
PGPR1 1900 119 2932 3932 a5 41 P43y
PGPRZ 1917 17 2830 41.02 38.40 7417
PGPRI 2192 137 ksl 40.06 a8 577
PGEPR4 2288 114 m ﬁ,ﬁﬂ. B77 73.10
PGPRS 2366 127 272 46.50 37.70 74 50
PGPHE 25566 121 2550 50,17 3871 TAEG
PGPRT 2315 15 2640 4572 36,86 7467
PGPHS 2538 113 2775 A7.70 a7.20 7380
PGPRO 1785 104 037 A7.02 37.54 7432
Cons. A 2506 108 aes 4531 34.88 74 80
Cons, B 2968 108 2662 £0.03 3590 7330
Cons. AB 2462 119 2852° 48.85 3660 7463
CD(0.05) 182 16 252 — NS NS

——

Table 3. Effect of the inoculation of PGPR on the nutrient status in plaats and kermel
(cultivar 11. 24, Kharil '00, AICRP(G) trial) at the NRCG, Junagadh

Trealments N content (%) P contant (%)
Plant Kemnel Flant Kemsil

Corirol 210 445 0101 0.370
PGPRY 257 502 0.125 D:402
PGPR2 270 475 0,196 0.334
PGFPR4 202 503 0119 0351
PGPR1-244 2,52 487 0112 g0
CD(0.08) 0.24 NS 0,019 006

_Cviw) p.a2 se7 1040 e
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o <+ 02: Mineral nutrient requiremenmnd their disorders in gm%m
g 2" seded groundnut

uhlon ol B S0 o g e B e |
To study the nutalelin t oot gon. by wking sund cu _ CF Variy. |
Wark was initiated :ﬂ ll.‘.ll:.dd::(t;[i;ll;:ﬂﬂ !:1] W K (50 and 100 ppm) Lo find out thep m[ﬁ:
levels of Ca (50. 200 an kernel filling, Two large seeded groundnuy (g,

m;:‘lfl}t;t; ‘:;h ;T:inl reference l?NRCG 6919) 1ypes were taken in this study,
13 and 1o a smal

ceeds of bold sceded groundnut gEROlypes were defig,
At Tower doses of K aod Ca. the § the fevel of Ci or K alone was not bencfiy,, |

: N | : filling. Increasing | ol
&i;ﬁaﬂnéwhg ‘:nimu? antagonistic affects. The t:gsl dqsnc _l'nr achieving hiahey
vield were lﬂﬂ ppm K and 200 ppm Ca for large seeded genotypes and 100 ppm K g4

S0 ppm Ca for ordinary genotvpes. At a balanced dosc of lui] ppm K und 200 ppm ry
;,l'se large sced contained suflicicnt concentralions of these elemenls.

2 Screening for P-efficient groundnut genotypes N " ..
Pot (soil cultuce} and licld experiments were conducted to idennf?r P-elficient groumdus
genotvpes for calcareous soil. Seventy genotypes Were grown An field and I8 m pos
under two levels of P (0 and 50 kg Prha} and based on the relative performance of growty
dry manar accumulation and yields, the P-cfficient and inefficient groundnut genotypes
were identified {(Table ).

Plunt samples of these experiments, conducted during last year, were analyzed and
average and range of P concentrution in the kernecl was 0.43% and 0.21-0 .565%,
respectively in control (without P) and 0.486% and 0.26-0.62% in the plant treated wib
30 kgfha P The P-cflicient genatypes showed high P content and low Ca content it
l=aves at eurly growth stages and high P comtent of kerne] and P uptake by plant at harves

3 Sereening for Calcium-eflicient groundnut genotypes

:Lfm 1 Pot and fiold experimient were conducted 1o identify Ca-cificient giounde!
3 ndm?lﬁa'!ﬂ;l:“irﬁéﬁhl_ groundnul genotypes were grawn in ficld and cighteen in pob
dry matler nccumulm;:m{g;l(?n . ;{}D ke Cm"_ dnd based on the relative performante o
wentified (Table 1). The Fhﬂtpﬂmrﬁ:’;?‘n:-h;g‘z:ﬁﬂﬁm and inefficient genotypes n::

Ca-eflicien) genotypes showed higher Ca thun mh;::imms axs aaliged dnd fere

Tahle 1. Phosphorus and Calcium effy

cient and incfficient genotypes (Three years study)
P-afficiant . ' ' —
P-ineflicient .::3‘5‘“‘0"-‘7035-1.1591 9, 1308, 3498, and GG 5
Ca-efficient: on CSMG 84-1, 895, PBS 20012, 18087
Ca-inefficiant: awm ING 88448, and NRCG Acc. 7085-1, 6155,
= - 1976 26 NRCG 7472 and 162
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4 ﬁﬁpeﬁﬂ‘lenwliﬂﬂﬁ on Em“ﬂd“l!‘ '-“"“'“I with no synthetic inputs- .
The ﬂ".'k“- shurny n-f cowldomesiic ammals, l?"‘-l'"-"“f ftom m‘“.nd“ui*m";. L |
cukos, mulehing with local plant/weed material and bio-fertilizers (pg Mo B 1;“:, '-“hf‘rd.
anil green manung ‘WEth nul.n.gl‘n.‘.ﬂ,fl were evaluated, No 'F:r'ﬂmﬁi: Peﬂmu‘l:‘rm.nlhl“ml
Threc seasons of expermmentation revealed thm, though the FORpONNeS of metw Ve
were higher than others. all the sources of orgunic maiiee were useful and cakes
cotvanon and increased yield and soil feribity (Table 2). There wus “m ;[':t}-!;nl:ntlllut
srganics and during [lirst scason only FYM, cakey and hin-l'ernlnerr‘lrl‘;';mhq
Bml:.-rhr.mbmm] could produce sigmbicantly higher pod and huulm yu:!d-; over g:‘a:. s
and at par with that of chemical (NPK) ferilizer. Howev = iggand

oF during nest scas .
Jurry and mulching could also produce significantly tgher pod vield than ::n::rrltt‘rc?'l'”FmL

Mictonutnient availabilitics of the soil after harvest of crop increused due 1o manuring
with various organic matters. Addition of organic matler inereased the OIEANIC Contien
and changed the soil physical conditions for crop. Interestingly the so1l where chesics!
fernlizer was applicd showed lesser micronutrient availabilities after hurvest of crop than
organic treatments. Doe to lesser orgamc mattet and microbial ACUIVILY o this lreatment
there was prahably lesser replenishment of nuirienl rom the soil-labile pool than the
orgunic fertilizer treatment, however due. to high yield the crop in this remment harvesied
high amount of outrient from the soil and hence there was probably o negative balunce.

Thus it 1s concluded that some of the organic sourves of nutrients like FY M. casterfiesm
cakes, logether with hiofertilizers can porform as well as only the inorzanic fertilizers
Mezeover, very clearly soil health defimiely improved with those prginie matesials. Much
more long-term experiments will be reguired.

Table 2. Effect of vurious organic farming approaches on the groundout yiekl, weed
bivmass and wvailubilit of soil micronutricnts

Treat-ments Weed Pod Yield PodYield Micronutrient cantent (ppm)
biomass (kgha) (kg/ha) of soil after harvest of
(Kg/ha Kharif, 1998 crop

drywt) krarf, A-S Khard, Kharll, R-S Fe Mn Zn  Cu WMo
1998 1999 1993 1998 1999

Contml 37 B30 ©68 710 3162 3310 601 B5 060 093 042
NPK40:40:40 258 . 975 1162 1021 8950 4353 582 692 060 092 DAU
FYM 469 1002 1300 1196 4326 4117 822 824 102 119 -gff;
Cakes 488 @27 1367 1070 3987 4061 853 915 068 40 O

Bio-gasSlury 390 907 1232 1044 3466 3760 871 BES 081 ﬁg 8
Brquetfrom 395 872 1038 875 3261 4048 7.83 849 075 11S °

wasle of g'nut/

| 95 056
Biofentilizers . | arp 3510 aBa? 7.86 Tt 076 O
H’lﬂﬂhg.' : 3; '. ;E gﬁ 3463 m 3;4’.1’.___ g8 078 107 C.67
Bl;;‘ L o 081 e s WU s o 0.8 012
. {U-ﬂﬂl ” __W = ——— ﬁ]


http://onelink.to/whvcc8

(DEVI DAYAL, v\ SINGH, P.C. NAUTIYAL, K.K. PAL)

1 Cropping systems
|1 Effect of groundmut genotypes in intercropping systems

of 31 groundnut gEROLYPES (11 vieginia and 20 spanish) was evaluated duy
sl ikt At ping systems viz groundnut-pearl millet ug

he Kharif scason of 2000 n two intercroppin L |
o ndnu)lf-pigem pea. For Virgginia types, | 1grnuudnptj.l (intererop) and_ fﬂ; Spanisk
3( groundnut). {(intercrop) row Falios Were follawed, Sole crop of each genotype wy

Jlso maintained as a control. In acnerals, vield reduction of groundnut was mors wifh
con pea (up 10 54.6 %) than with pearl millct (up t0 37.2 50). These WeTe Large geoceipi
Siffescnces for reduction in pad vield due o inlereropping sYSIems. CTRUITRES, Rackn 3,
ALR 2 and GAUG 10 among virginia and I 11, GG 4 and DRG 12 amoag spanish types
howed less reduction in pod yield us Misrerops.

oH of groundnut rhizosphere(0-15cm) slightly increaused whea groundnut was grown
an imercrop @ compared 10 sale crop, and the increase in pH was more with pigeonpes
than with pearl millet.

1.2 Response to nutrients in the intercropping systems

Very little information s available on nutrient dynumics and ri_:quir_ﬂmem-nf Inlercrapping
systems rather than the tespective individual components of swstems. Lo groundiutspeat
millet imercropping, nitragen was applied in different splits €1 w 4) either in the suil of &
fuliar sprays in the form of 2% urci solution. Observations on soil NO? uccumulation &
015 em of soil was recorded at 25 day intenvals. The maximum !"Hﬁ“f the system &
when 173" of the recommended dose of nitrogen for pear] millet was upplied as busal ané
remaining 23 was applied in three equal splits either in the soil or on the foliage. Higher
smount of nitrogen applied in the soil increused nitrate nitrogen in soil (19.39-24.39ppn!
a5 compared o when 1/3% or 1/4* of recommended N of pearlmiller applied to the <l
(12.16-13.60ppm).

13 Inng term experiment on Nutrient dynamies
Meager informution is availablc on cumulative as well as residual fertility build up 10 e
long run for whole groundnut based cropping systems. A fong term experiment with 7
!;mlﬂ.llar- lfﬂundftut based cropping ﬁ}_‘ﬁ_‘l.cms viz monnn'ﬁappins of gmun_dnul. e
Intercropping systems (with pearl millet and pigeon pea) and two sequential croppuE
sy (oundnut-wheal and groundaos-wheat-green gram) was iniiated durng Kio

T Ta - O
4 . S8 LT
5 =8 e R
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& jelds attribntes . : e
% hﬂdmﬂw 1o have undforny plant stand af 1.66 Iuki! per B In cach TNy
Seeding was 6 o 147 lakh/ha, which was around &y, fital

od in borween 146 10 s iy
prd iy ;ﬁl :::ﬁ wands tanged in berween 900 o 96KNVAA in GG2 ang g,
O N e in (G20, This martality was due 1o stemcollar cot, The mertality was gy,

e nd lowest (22456 in IRWH/BIE, Better soil moisture LonUition
:,;.;,.i;::: al:.id‘.-,:inn losxes owing (o beller canopy spread might hﬂ\-:e caused fu,
sneralits. TRWH provided 19% and BREF 165 higher yield over flat bed The diffenen,,
hm:pf valeles wis non significant. Water use I:-‘ﬂit‘:ien{.“f {WL:E} Wd’i Mmaximpy fﬁ.'?kz;
bafmm) with IRWH i GG2 and 5.4 ke/hafmn with BBF in GG 20 (Fig. 2 and 4,

3 Evsluation of 4 new herbicide "Napropamide' in groundnut hased cropping
syvstem

4 pow pre-smergency herbickle. Nupropuniide (amide group) was eviduated in eroumdag
hasl cropping sysiem during Khart 2000, ‘Two rfabi crops numiely. wheat and gram g
rwo sunmer crops (pewr] mifler and green gran) wore grown o assess Lhe rosidual efrag
of 1he herbicldes, Four doses of Napropamide (1.2,3 and 4 kg aitha) were evaluaiy)
demg with recommended herbicide (Pendimethalin, 1.5 kg aivha). Fffect of Napropamids
in oontrolling weeds (monocots/dicats) wus similar © Pendimethalin. However, thers was
erasiderahle residual effeet on suecceding whet erop and germingtion, growth and yicld
(29.4%) of whear were drustically reduced winler Napropamide (reatment. No residusl
cffeel on gram was, how ever, observed. I swniner ¢raps also. no significant réducivn
0 dry mutter of green gram and pearl mille was abserved due to rexidual effect of
Napropamile. Thus any new herbicide muast ke tested in a aoppme systemn mode b
tham in sole erap, ' b

soll moisture content (GG 20), mm
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re conservation treatments on water
m::# yiald and WUE in cv. GG2

Effectof m
use,

1600
1400

kg/halmm
5 8

Fiat bad Flat bed sub Broad bed  Inter row
soiling furrow  water
hareesting

Fig. 4
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QJECT 07: DEVELOPMENT OF SUSTAINABLE pron o
$:cnuowm£s FOR PROMOTION OF GROUNDNUT ) 2oC. O

UT CuLT|
NNON-TRADITIONAL AREAS OF EASTERN AND NORT} £ csr
INDIA

(AL SINGH M.Y. SAMDUR AND KK PAL (NACG, JUNAGADH
MOUSUM! RAYCHOUDHURY, N.P. SINGH, DR, PATEL. G.¢.
SAHA, M. DATTA AND S. MITRA, (ICAR RES. COMPLEX £6

1 Experimentations in North-East Hill regions
To provide suitable cultivation technology and to popularise groyndnut ctiltivation i
North-East Hills, three collaborative experiments were conducted at various ICAR Research

complex at Bmpﬂm [Mﬂmlﬂ)’ﬂv Lembucherra (Tripurg), lmphnl (Mamipur) and Tura
(Meghalaya).

1.1 Evaluation of recently released varieties for their introduction in NEH region
Ten recently released groundnut varieties were cvaluated for their pod yield, tolerance of
Al- and Fe-toxicities and Ca- and P- deficiencies in acid soils and resistant 10 early and
late leaf spot diseases and insects pests at Barapani (Meghalaya), Lembucherta (Tripura).
Imphal (Manipur) and Tura (Meghalaya). Pod yields of the cultivars ranged from 918
1838 kg/ha against 938kg/ha of the check (JI. 24) ul Barapani in Meghalaya and S22
2087 kg/ba against 671 kg/ha of the check (JL 24) a1 Lembucherra in Tripura. The
average pod yields were 1225 and 1250 kg/ha in Meghalaya and Tripura, respectively.
The cultivars K 134 (1838 kg) R 9251 (1630 kgiha) and TKG 194 (1375 kglha) were
mgh yielder in Meghalaya. However 1CGS 76, ank ICGV 86590 and DRG 12, were the
high yielders in Tripura during Kharif 2000 The high yielding groundnut genotypes
were also tolerant of Al-loxicity, resistant to ELS, LLS and rust discases and hence can be
grown in NEH region.

The field experiments conducted for four consecutive years under minfed condition have
shown that the average pod yield of recently seleased groundnut cultivans, in Nfﬂ region,
Was more than 1000 kg/ha (more than the national average) and groundaut cultivars ICG
76, and ICGV 86590 and TKG 19A were fouind 16 he highest suitable for the NEH Region
and hence bej ng recommended,

L2 Screening and evaluation of germplasm lines i and “Till'
The foot il upland of ICAR Res. Compex, Imphal, (Manipu) and Barapani and Tl
LMH it Lembucherra (Tripura), respectively, were identified as hot spot for screening toe
sl acidity and Al-toxicity.

One hundred germplasm lines of groundnul werc grawn in acid soils having nearly pH
50, under feniized (50 b + 2500 Ky lime) o anfetled (st e
ad the performunce of these genotypes were assessed for pod yicld and their 1o i sad
o Al and Fe toxicities, Ca and P deficiencies. Based on the rool and shoot gron g
PO yield, the Al- toxicity and acid soils tolernt und scasitive genotypes Were CAEES

0 based on the theee years of data these were as follows -

£
Annuat Regort Scanned by PDF Scanner

) AND K p SINGH,
MUNDA, GITANJAL
R NEH REGION|
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. m“re-dcﬂc“ conditions
yariation in SLA under mo T petween water use efficiency

¢ wrse relation:
studics had shown mve per production. In present wagy o

Or previous e
in terms of drought toterance (DT sy 7 u:::’nunrl' and Kharif . The RWC and

. : 1 - i G sons e s | TS : d $
was studicd 1in W contrasting " ariations ' their nesponse fo nifing L4

chowed significant cultivar and seasona = . ,
conditions and water dehicit. For example. SLA of ‘:‘f““m was h‘ﬂh"-'*fr n the rainy
tationship hetween SLA in the exger H“

1 . <esson (Table Z)- The 1© _
:::;il:n::: ::f:diﬁ:mm[ BSOS quggestcd that cultivar ranking for SLA was coms
across contrasting environment.

teaf ares (SLA) of

1 Seasonal

groundnut cultivars in (W0 CONTASUNE SCasons uade

Table 2. Specilic

moisture-deficit condifions.
Cultivar Rabi summer | Kharif
~ control Stress control ==
CSMG 84-1 138 149 169 7
ICGV 856031 117 138 160 157
Chico 180 210 218 ns
=i e - 165 8
4 Root studies
simall plastic pots and Jarge earthen

conducted in ineubaror. mn
the groundnul root growth under inoistare-deficit conditians

i are that thore was nd effect of stress un rool
substanitially under SIress conditions; however, T

Pilot experiments woie
pots (10kg cap.) 10 stuly
Significant Tindings of the expcnmen
dry mass and 10at volume changss
shoot rutio increased under SWESS.
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g11, 1001, 1021, 1048, 1056, 1064, 1355, 3606, 1096411185 ~
B R ‘ :
. 3130, 4407, 6727, 6833, 7288, 7600, 7787, 7821, 10580, |7, "

the carlier npcrimcnts‘ were analysed f?r Al, P, Ca ang & __

lant grown in acid soils coptnined extremely hlgh.m'“jm*m iou gl
g 1 Fe and Mn content and low Caand P content in their tigsye: e
2700 pom) ”:d.;lp.r e A Hrace of Co was also reported in groundnut kernel froe
oo ‘f}:::::;r ::;:m:t of Cd, could not be detected through AAS i any of the sgme
WI ‘ | “ri 5 : s e :

: from these experiments, of these region showed |

e mﬂffmﬂ::l::f 'b:?::f:tﬁﬁ ppm causing low 3hcl|ing_ and viabilny, |
::::ft:m Ca content in seed, for gml:l' germinability and vigour, is reported 1o be abe
500 pprs. Application of lime (2t/ha) increpsed Ca and P content of plant and seec
hrought down Al Fe and Mn contents. 3

1.3 Integrated nutrient management in groundnut B
The cxperiments on integrated putricnt management were nnnf!uctnd m]m o
Tripura and Barapani o compnre the effects of inorganic nutrients (F
niafertilizers (Bradyrhizobium and PSM)  and their interactions in acid soils.

In pencral very good response of Bradyrhizobium and PSM was noted
ferilizez @nd lime ar all the three locations in NEH Region. However their
marginal withowt P and Ca. The soil amelioration with lime and Pincreased
of groundnut. The groundmse crop inoculated with PSM and Bradyrhizo
green canopy but the crop without Bradyrhizoblum and PSM showed s

Toteram
sepsitive I
The plant ,_u-n]pti o

with chlorntic lewves, popr nodulation and N and P deficiency symplc
lirte =P~ Bradyrhizobiom, and lime+P+PSM increascd 45 aid LN
respectively and 50 and 50% more nodule mass. res Vel aven Sad
after EmErgence {DAE), However these increases were 18 and 22 % and
pectively w60 DAE. Applicution of lime + P + PSM produced 1580 kg/he
g‘"m kefta sganst control, however Lime + PSM only produced 1280 &
..:mn:: apphﬁﬂ"}" o ime+P+ Bradyehizobium und lime+P+PSM | coul
o ;PIE!::I rﬂ‘ﬁ_}gﬂ'ld snd 11 and .E'.U % haulm yield, respectively. At E .:,.__;} maximk
1500 Kotha of fﬂiﬁlﬁ:ﬂ was vblained by inoculution of NC 92 + NPK {206040) agal
‘giha of the conten) and 2310 kg/ha with NPK. b

Al Man ipus himmp @ B o __ﬂ
B @ 2 s . -
further pplication of : fba alone ingregied the pod yield by 25% over nﬂlﬂlﬂ-

; and biofertilizess nddie ; 3 ield. The cort
Spplic v 1 itionally increased the yield. The €C
upxin: T:::t cﬁnif? :igr Wi+ Bradyrhizabinm +PSM jfshnn..v.u:::l mnximflm pod 3"’“
: ! 1allowed by p (50 Kgihads-Bradyrhizobium (519%) and (50 kﬂﬂ‘&

: Brestingly the i lite : 3 i
ndiculing the p[i:; hm-‘?rmf_wfmubinm +PSM  also increased 42% pod yield over €85

Ths C of these biofertilizers, e
A dnd P ogpe the kev ‘ _ . - o
and biotenilizer. must be uril::!r:;;m for growing groundnut in acid soils of NEHM.
— 43
il
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1.4 Experiment on Organic farming

various arganic rij'l'll'l\iljl'ﬁc‘: upprouches were lested in, Muni
varicty where organic fertilizers Hl.m.m“!, !i:‘i mlpe.rinril}: OVEr inarganic anc and FYM (4
O V) alont 11nubicq the procuctivity (Table 4). t-’spphumiun of Mustard cake (u | Vi)
incrcased 51 % pod yield over control, but when it wus combined. with Bradyrebizobim

it conld increass 102 % pod vield over control, However, application of NPK (305040
ka/ha) fertilizers showed 46 % imcrease in pod yield over control.

pur taking TG 22 groundnu

1.5 Amelioration of Al-toxicity

The ameliorative role of lime and FYM wus noticed n experiments conducted at Barapani
w overcoms the Al-loniaty through soil amelioration {Table 5). The three vears of data
reveals that atkditon of 10t/ha FYM alone increased pod vield varving from 28-100%.
Addition of 2.01/ha aof lime. on the other hand, wercased 3]1-46%. and NPK (206040 ky/
hal increased 30-97% pod yield over comiral. The combined application of Lhese
amelioratives though imcreased pod vield, over thewr alone upplication, but were ool always
beneficial. Application of lime wnd FYM incrcased the natrient contents particalacly of
Caand P in the plant fucing Al-toxicity and increased growth and yield, Thus apphication
of lime and FYM amchorate the Al-toxicity and any one of these could be used.

L.3.1 Basic studies on Al-toxicity at NRCG

1.5.1.1 Standardization of Al-doses and crecning groundnut genotypes |
| The various Al doses when testad in sand culture experiments showed that m general 200
uM Al a5 AICL, was beneficial ro groundnut, bul the doses above 4K uM Al were toxie
ond vansed reduction in growth and yield. However the cffecis of Al-toxicily varicd with
groundnut genntypoes.

Thirry one groundnut eenotypes were screened for their tolerance of Al-toxicity where
mast  of the groundnut genatypes tolerated S04 pM of Al (as AICE) Gl 50-60 days aftcs
sowing (DAS], but later on Al-toxicity symptams o fouls and subscquently on PI“"T
gowth were noticed cousing reduction in growsh and yiclls, Based on thess puriEnelens
ad relative performance of the genotypes under normal and Al-stress canditions, the
EENOlypes having wolerance and susceptibility of Al-toxicity were clussified.

Based on the dua for the consecutive twn years study revealed that the gonotypes Nfcf
559 and 1038, 3498 and, 6919 showed comparatively more talerance than others,

Bowover the genolypes GG 4 and GG S and GG 20 wers mos! sensilive
. | | _ _ R
1512 Isolation and testing of soil microbes responsible for P release and hig

nitrogen fixing Bradyrhizobium in acid soils ST
Y i . 3 't e 1 f u1
ﬂ'm"”:1P rhizobiwm and PSM cultures were isolated from the acidic “"”ls ’c“”:*.'ﬂq;;ﬂm .::n:
SCE purified and weated for their funther inm_:ula!i:m and nelease.

Annual Report 200607 —
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Table 1 Performance of Em"“dﬂm vareties i 'c"l soils of NEH region during Kheiy

2000}
SN, Varieties - Pog yleld ko
Barapani Tripura
1. Gimar 1 1000 :
2  ICGSN 1125 -
3 K 134 1838 862
a DRG 12 1058 1604
8. oG-52-1 1219 >
7. R92s1 1830 920
8. TG 26 1153 16842
3 VEl 4 1078
1. JL24 938 - BN
11. ICGS 44 163 -
12, TKG19A 1373 i
13. ICGSTH - 2087
14. 1CGV BE590 - 1474
15, oAU 13 - 522
Maan 1225 1250
LSD Q.08 250 an

Tehls 2. Influences of various TNM prachioes on groundnut variety 1€GS 76 at Tripura

during 2000, |
Symbol  Treatment W Yield % incr. 100 100
detalis g/plant (ka/ha) over Pod Seed
i Sewd Fod Weum SO0 we) Wi
Tt Control (withaut, 106 7.6 1050 4085 - 131 e
P Kand '
o blofertilizers) .
' M6 B8 1275  so@9 0 214 126 8
= PSM 101 84 1300 4851 238 156 101
74 Lima (2 Sbha) 128 8.3 1427 4884 35,8 151 11
LI 91 74 1199 4ses  q4a9 13 19
L6178 83 148 1255 sai7 214 1810

70 1404
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ﬁ
MPLASM MANAGEMENT OF CULTIVATE,
P UNDNUT (A.HYPOGAEA L.) AND IT'S WILD RELATIVgg
(K. RAJGOPAL, K, GHANDHAAN, S.K. BEAA. V. NANDAGOPAL, 5 DESA;

£ MANIVEL. R. K. MATHUR AND M. Y. SAMDUR)

Sub-praject tation and distribution
01: Collection, Evaluation, Documen »
: cultivated groungnul and related arachis species

PROJECT08: GER

wisition of Germplasm _
rtf:al ol scven hundml:i and fifty six accessions have heen assembled from diffcren

- which 723 accessions were from Intemational Crops Research Inatituse (o
:ﬂr?inf;ﬁlgmaﬁ Patancheru. Fourtecn actessions were procured through National Bureg,y
of Plant Genetic Resources, New Delhi from Plant Science Research Lab., USDA, ARs,
USA. Three new botanical varieties arquaroriana (2). P.crm*iann‘{l} and hirsura have
heen intreduced from USDA through NBPGR, New Delhi. Remaining accessions wen
assemblad from other institutes within the country.

2 Supply of Germplasm - o
Eour hundred ninety nine accessions were supplied within the Centre to six indenters and
164 accessions were supplied to six other Centras engaged in crop Lmprovement.

3 Characlerization of germplasm _ _

One thousund seven hundred ninety nine accessions, procurcd [rom the Internatioral
Crops Research Institute for Semi-arid Tvopics (ICRISAT), Hydarabad and NRCG Out-
reuch Station, Bhubaneshwar were cvaluated for 19 qualitutive and 27 quantitative truils
The collection compriscd 447 virginia bunches, 323 virginia runners, SH8 spanish ansd
<41 valencin types. The churactenization hus been undertaken using IPGRIICRISAT
Groundnut deseriptors. The salienc findings are as under

3.1 Qualitative traits

On thousand two hundred and thirteen accessions showed decumbent-3 type of growil
habit. The disirhution of accessions irrespective of habil (orms for various gqualitative
traus ure presented in Table 1. In generil, Valenciy collection showed higher pigmentata
S . and pegs with gamet colour flowers but one accession showed yellow flower 4
::Ili";ﬁﬁh-gmm coloured leaf, which is of a rare oceurrence, wits Tound in Lwo aceessions
ol ’lﬁgﬁzﬂd 12329). Although simple and multiple pegs at the leaf nodes are o
2.5 % of total “&’f rare elongated inflorescence was found in 43 accessions représenting
12068, 12150, 1215] . 1"1“"‘:"-"'—'.5" natre of xtem was found in live accessions (NRCG1 1957,
consiriction and pod ro e 12057). Variation for pod characters like pod beas. 1o
fom "ahsent to ficy ”ﬂlﬂnm more in Vilencia types, the descripror staes ranged
- YUY Promient”, The testa colour i valencia types ranged fram white 10

ok ey M arity of the accessions (69 8% in the colletion had rose and salinon 13t
3 sions (N 12886, 1 ( 129 -',-?_t and 10 mﬂ

s

¢ "
& i

Bt

("1™
) e
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abie 2. Mean. range and standard deviation (sd) for some quantifative teaits in (799

germplism peCessIons

variable o = goan A
Percenrage of one seeded pods 000 i ti
Percontage of two seaded pods 0100 72 s
Percentage of three seedad pods 0-100 24
Porcentage ol tour seeded podds 0-64 : 5
Pod length [mm) L = 8
Sodwidth {mm) g-18 e :
Sesd length (mm) 921 13 2
Sead width {mm) B-11 b !
Sound mature Kerrsi{%) 50-400 84 7
Hundared Secd mass (0] 18-68 _ 40 10

4 Study on moisture depletion in groundnut pods over period of drying.

Phe plants of groundnut are larvested when the mner surface of pads wirn black in coluur
The mwismrs content of the whale pods sl the Time of harvest vagies l'mmEﬁ-ﬁﬂ % depending
un the cultivars, The moistire content Iy o be reducnd to foss than 10 % within o short
peried to avonl e Joss of keeping guality. This study wan undertahen 10 Konnw the
variation in the rate of moisture deplaton over a period of time under sun dreing in ciglec
cultivars of groundnut, The cultivars helanged (o the virginia bunch (BAU 13 and GG
307, virginia roancor (M 12 and GAITG 10%. spanish (GG 2 and TL 243 and valencia
(Gangaport and M 2) habit types. Tliey wore sown iy the fira week of July. The spanish
and valencig 1ypes were harvested in the thind week of Ocluber and the virginin types
werz harvested in the first week of November Abont (0 well-deyeleped pods were selected
st enndom from the produce immediutely affer harvest for determinalion of moistine cantent
in se=ds, The Harvested pods were spread on the threshmg Moot for sun-drying and sumples
wors drawn ot an interval of every bwo days for estimation of molsture content. ‘the
iemperaturs during the perind of drying ranged romi9.4 w 362 OC and relative humidity
from I83.@ 3355, Deuptiag s i Bl S oM e Eta (GRS AR NG duced w bl

The modstare content ranged from 31% 1o 38 % v pads immediately afier the harvest,
The méisture content i shell did nat vary ameng cultivars hit the seed showed highet
maistire content in the 1w virginia types at the tme of harvest, Affer twa days of drying
there s a drastic reduuction in molsture conent in the two valengia culivars
M#J e _jﬂi'm:ﬂlﬂ Rk k) ;
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N FLA® 1 s I I‘..“I'l.lll-ll-l:l'\.-r 'I,':! Uw k-:"“"' II"IILI I“I-l "II-"i‘I“I-l”" 1'."'“."' WIWig Ill 4::. Wil leal ke TR
ARAL HHgh coetlivient ol vortalion was ohserved tor Beigh

w o the freatmem w11 _"I'.'_1|.|
el &0 % pespoctivel v This is protsibly chie 1o iomeguls
{ rhe shoots especially from the partion n coiack with rhe culture nradiun

dor whens g lgh can eottafion of mannitol wos ey

wit weloht and dry weight 10

laterul vrowih @
nd due to tmegnlar callpsing bobu
medin “"-F‘-'u"*"’J-""T;"J with 2% [l ol wlone could show mmilorm (Ha

I'he craliurs
1 Thoneh growth wns recaded o the teeatmenis

carded srowth with haalthy shoots (g
d 5 prpf 0ihe slyots ren ainedd Tanky ond stered wilting atfer O davs in cudtire wsd so
¢ st ning the cultre Tn:- l[".E_'i,ﬁllH'l *;Upr'[':‘mt'n?..'!! with 2v

comld oot he suitable L
manmitol und suityble Tor prolongme the duration between sub culturing w the next &

davs

s I1T 300 QT Bil oie after 50 days of culture in 2% mannitol medium 1= A, monhicol,
2= A komplfmgresdo 3= A oUranesnsis, d= A, comanting
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A, correnting

L3 = OV =) B
r | ]

=
g, i

Drffarsnca i wngih of shoot
fomm)

ﬁm

20 a0 &0 80
Duration unde) culture [days)

=]
..l_

[—e—0% M+ D ABA —O— UNM+ 2 A5
—T% W0 ABA —M—2% M2 ABA
—— 4% M+ 2ABA —O—Sadest

A. correntina

—

Differenice in length of shoot

fcm)
B e M)W AN @

|

20 40 &0 80
Duratian undar culture (duys)

[—e—0% M+ CABA —D— O%MI 2ABA
—B— 2% MDABA —M—2% Me2 ASA |
L_—-__l—d‘i M+ 2 ABSN —O—Seress

A _monticola

™

4

L]

- b

P L2 “ ] -
C ta o= m W W & dn

Difersnce in ength of shoat o |

£0 410 &0 2D
Duration under cultureld ay s}

e

TS0 ABA {3 0% M+ 2 ABA |
| TE TR MIDABA —30—2% M+ 2 ABA
CHETEMI0A38 —o0 4% Ma2 ABA

A, Kem pff-mercad ol

b3 =
inuﬁlm

=3
- M

-
(e

Diffarencen length of shoot |em)

o A : =T
20 40 &0 0

st atlon undser culture (days]
oD% MIDABA ~O—0kM+2 ABA |
—ty—2% M40 ABA —bE—21% M T ABA
AN MADABDA —O— 4% M+2 ABA

o
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. BIOTECHNOLOGICAL .
QOJECT 09: B APPROA
CHARACTERISATION AND GENETIC ENHanceys, E
GROUNDNUT T OF

. RISHNAN T, P. PARIA, NANDAGOP o
tﬁﬂt?mr::ﬂ} OPAL, 8. DESAI, CHANDRAM.

| Morphological characterization of wild species of Arachis

Fiity=0ne accessions. of -I'El Aﬂu'}rfx species were characterized for 32 qualitgive trairs Eul
|6 quantilative LRAts. Wide variation wus ohserved [of most of traits. The leafler on fateras
wranches 18 smaller (han 1hose oF main stem and cven the leatlet shape also different 1
some Of the accessions. At intraspeciic level, A glabrata showed wide varistion | Lahle 13
e A.glabraia accessioms were lound more desirable hased on maorphological fraits for

pe H§ A fodder crop were 11828,12036.11840,11846 (shorter intornodes). 1IHI%

gsl

[1822.11833, tlarger folinge) and 12033 (non-flowering) (Fig 1),

Fig. 1. Non-llowering and flowering, A. glabrata accessions

Fiowers on main stem were observed for A. duraneayis (12043), A appre -"-_‘-‘j!“";‘lgit;ib“‘:
A paraguariensis (11793,12042), A. stenophylia (V1311 aud A "-fl"z‘"-f"';m um.'.. i
A hielodes both yellow and orange flowurs were observed in mzla%ﬁ? :.f; o 52
leatiet of the same arc having red pigmentation and can easity be m.-t“'ltlnlnﬁﬁlﬂ‘ e
olher species at the scedling stage itself. A. paraguariensis showedd Neoy €

“utended up 10 62 em (Fig 2).

Between three A monsicots uccessions also morphological v
Va8 sbape. hairincss and. sz of the pods.

ariation Wis Obsesved o

2)
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Fig. 2. Pegs and pods of A Fusilia

Table 1. Vasiation for some important morphological truits m A glabiratz collectivn

NRCG SP SH LC LH Ls FC PP LI LL LW HL SL sWw
11817 + 3 3 0 49 B =+ 30 30 10 50 20 20
11818 4+ 3 4 0 q 6 + 80 40 20 70 20 20
11821 & 5 4 o 9 5 59 38 19 64 1.7 21
11823 3 0 4 0 e 3 + 55 34 17 62 18 21
11826 O 0 4 0 q 5 + 29 25 13 67 20 23
11828 + 3 4 0 0o & + 29 31 14 54 1.7 22
11830 =+ < 3 3 e 5 + 27 84 14 70 18 23
182 0O 0 3 0 12 5 + 42 42 20 70 18 23
11833 " 3 4 0 12 6 4 26 45 20 B85 21 25
118534 4 0 4 n G 8 + 33 30 189 653 20 28
1183% + 0 4 © 8 B 4+ B30 33 16 48 19 23
ey + D 4 0 12 6 4+ 27 27 18 77T 19 25
"B 0 0 3 0 12 @ &+ 25 30 10 71 20 28
"8+ 0 3 0 2 6 + 43 33 13 63 28 22
i - 3 0 ¢ & + 24 32 12 4B 15 3
12033 + O 3 0

£ = - 3.7 3.9 1.5 -
D0 12 5 - 25 34 16 79 18
SP=Stem pigmentation SH

Starn hairness, LC lsaflet colour, LH= iriness, LS=leal™
shiaps, FC llower colour, PE=pag pigmentation, Ll= length of ;tmﬂltt lagflet lengthn. - W
el wieth, Hi~ Hypanthium length, L= Standard petal length, SW= Standard patal width

(e ™

120386 * 0

s T

[ ]

—
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i the toading dye To deduce any limitation iy, 4,

i ancentration of ficoll i .
‘:‘m TE;;‘:: ;,. the Tagq polymerase, ihe non-selective amplification was date wp, the
mﬂi,m } and ligated penomic DNA of the cultivies, DRG 7, Dh 3-30, UF 70:100 ¢,
| and 20 were used. In the selective amplification g,

lovels of Tag polymetase yiz , N ;
< from the two treatments Were agan amplim-:! with four sets of primers and o

levels of Tag polymerase (5 and 10 L)

were separated D‘I‘ln.;ﬂ_qudﬂE sequencing gels and it wy.
concluded that for the non-selective amplification 2U of Taq polymerase and for ip,
celective amplificavion SU Tag polymerase was optimum lor getting resolvaby
amplification products. These conclusions were confirmed by using the control i.e Tomus
DNA with the same set of primors

6 lso-enzyme analysis in some germplasm accessions

The following accessions. which are known w be resistant o0 Rust, were studied for ther
variation in the isoenzyme activity,

Resistant 10Gs 10927, 10932, 10964, 10032, 10062, 10954, 10047. 10030, 10073, 0074,
10021, 10049, 10022, 10061, 11183, D048, 10056, 10070, 10064, 10037, 10054, 1002
Susceptible TMV 2 and Kadiri 3

Tsnensyine patterns of Esterase, Polvphenoloxiduse, Catalasc and Peroxidase were studicd
using different activity staining protocals, in native polyacrylamide gels. Considerable
polymerphism for 1sucnzyme activity of those encymes was not uppareil. In the case of
polyphenaloxidase. one additional sy cnzytne was observed in the genotype 1CGY 10062
The experiment is belng repeated for the confirmation of the msults.

The amplification products

,.;
’
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b-project 02: Breeding and genetic studies on HPS 410 ctnfectiong

o Y groundn
1 H:,,-bﬁdiutinn -

fwenty CTOSSCY Were dttempled in line X tester (4 x S) design
ceed trait coupled with sonwe desivable quality traits. A sl »
and 309 pwtative hybnd pads were oblained.

3 Evaluation of crosses made for study of the genetics
Twentv-cight crosses made 1in balf-dialle]l and mvolying # parents were eval

replicated mal. General mml'_ﬁning ability was found 10 be significune th.rmn,l “l:::h:tl
sombining ability was non-significunt suggesting therehy )
genc action has a predominunt vole, Of the cight parents, B 95, Hps 20 and PBS 161
were identified as the best gencral combiners for secd mass, All (e CTONses '.um; B 45
gave improved sced miss. ICwus concluded that cross combination of high cced mas ,
high seed mass and/or high seed mass x miedium seed mass, would vield hetter trim;gm-.n-:
segregants for higher seed mass than the other combinuiions.

fuwr im.mpt-mnm ol larpe
346 burls wers Pt binieey

of seed mass
s

iltt.:ll’ll._
that for seed mass the additive

3 Generation advancement

Twenty-cight T hybrids and their parents, which were evaluned for confectivnery 1
during in Kharif 1999, were aguin evaluated in Kherif 2000 along: with 16 additional Fi
nybnds. Tharty crosses from Fr and |8 crosses froen Fl were sdvanced 1o next goncrations
Ninv confectionery tyvpe advanced breeding anltures were salected from the advanced
generations amd assigned the identity numbers from PBS 9036 to 9064, Five new
gormplasm accessions viz, ICGV 92206, 93382, 97243, 99200 and 96240, were idomtified
as the purental muterinl for hybridization purpose.

4 Yield evaluation trial

Twelve lurge-seeded ndvunced breeding callures and four check cultivars vie., B 3.
BAU 13, Somnath, and GG 20 were evaluated duting Kharif 2000, Thres cultures vie
FBS 29055, 29054, and 29047 recorded yields higher than the best check cultivar GG
20, however, compared (@ the best cheek, signilicantly highor yield was Wu only i
caie of culture PBS 290535 rable 31, Hence culture PBS 29055 was recognized to e
2ood potential for being prometed as 4 bold-sceded high: yielding genotype. Good bearing,
chuster beuring, deep retivulation, medium constriction, medivm beak. hold pods -'";_l
medium bold seeds and’ mediym duration are some of the special features of PBS 29055

Another culture PBS 29039, althaugh not a goed yielder (2743 kgfhu) was Wﬂ“?"’é“é{{‘:
8 culture resistant to lute feal spot (scare of | compared (o of 8 by the check vaii . For
I3 and Sommnuth) and hence conld be used as a parent in future cmgsm_;.l Frﬂsb::'- :
shelling out wrm and 100-seed mass, the culture PBS 28014 was rated as fhe best

S Selection of advanced breeding cultures through participatory breeding approach

. AVLE weie
T"FM}' farmers hailing from the villages adopted by the cemet sl ::;R'u[h\:mf fram
Ated 1 the experimental fickds to use their discretion far wendlying B09CEE 0
I&f 1 __1‘ - -- " : o I £ I =T D I".I Tlﬂ"mﬂkwﬂam E“llum ﬂ'ﬁc‘ﬂd Y

el O 2
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e as was later determined an the basis of yweld data. The 10p fiye

farmers were PBS 29047, PBS 29054, PBS 29055, PRS 2405,

were more or less the san
genoivpes selected by the
and BAU 13,
z;uish Esﬂ::xﬂ?d[;ge 2 und NRCG 1339, id:m‘.'rﬁc_d as the female parent for small
size and the male parent for Jarge pod size, respoct‘wﬂy‘ were Fm.;gd and the F, and
senerations were studicd for their pod size. The trait of !nrgc-_mm: pod was found to be
domimant one. In Fa. the ratio of 17024 for plants with lurge size pods and Ehﬁ plants it
cmull size pods had a good fit to the ratio of 22531:{~'?.2§ 1) l_'hcrt:h_y indicating the conteq|
of two sets of duplicate Toc! interacting together with cpistasis l_aehv.fm the loci, Two e
of duplicate gene symbols Pi/p:s Prpz and Qu/gii Q=/qq arc being propased for pad size
for this pair of parents.
7 Supply of segregating material/advanced breeding lines to other rescarch centers
under NARS
A total of 18 large-seeded advanced cultures were supplicd o mstitutions like NDDR,
Anand (5), BARC, Mumbai (4). and TNAU, Coimbatore (). Pads of nine released varieries
were supplicd 1o Tura (NEH region). Six genotypes were supplicd 1o other sections witlin
the NRCG [or experimental purpose,

Sub-project 3: Biotransformation of groundnut shell inte useful products

1 Cellulolytic and groundnut shell decomposilion potentizl of micro-organisms
Dezomination of celluluse production potential of some microorganisms for their use in
decompasition of groundnut shell.

]:nur ccllulolytic microorganisms (Phanerachete clirvsoporinm, Bacillus spp-.
Mrfﬂfﬂm_‘r{rﬂr spp. and an unidentified fungus) were tested for their efficiency in
decomposing groundnut shell and cellulase production potential. Phanerochartd
r'br}‘ms,mmun;_r was the most patent (35,7 mg CO: kg shell ¢ in decomposing groundaut
Shell (Table 4). Under in vitro conditions, Baeillus Spp. Was the most potent producer of
:-;112135? {ﬂ-_l 115 TU mi broth). Under in sifu conditions. the cellulase praduction by
Ba 'ﬂmlm"‘gm‘“m-“- were commensurate with those obtained under in virro conditions

citius spp. produced 0.0591 IU of cejlulase g shell. The new isolates having 2004

cellulase ic : e e
- H‘:“s]l::]t;l_mn potential may be utilized for enhancing the rate of decompos ition of

2 Fermentation ¢ - - impor(
p tion of soluble sugars of groundnut shell for industrially l

Preliminary experiments were -

production of ind s ore conducted 10 utilize groundnut shell as a substrate &

,..i".] S Mmlnhmfn:h microbia m Sacoharms®
1 into. sope o for conversion of soluble carbohydrates available 1* ¥

cids and s the quantification

nn PD canner
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11: PREVENTION AND MANAGEMEN
FIOJECT —
ZQUUNDNUT T -
nESAI AND M.P. GHEWANDE)

| Cwork under This project i being carried out under vagtous externally
o e yoar Of TORITHDE. major work was done under the externull y
l‘::l"«':“"- comtamination in groundnul Mapping and management in CGujaras, Amih:.
i“:JLL“&h amd :il.‘ljl.‘liﬂing Wres.

EXTERNALLY FUNDED PROJECTS

\DENTIFICATION AND EVALUATION OF BIOPESTICIDES EFFECTIVE
\=AINST THE STORAGE PEST OF GROUNDNUT BRUCHID BEETLE
CARVEDON SERRATUS) OLIVIER

« K. PAL AND RINKU DEY)
FUNDING AGENCY: CSIR (IMOP)

| Microorganisms | 5 -
Two now fungal isnlates viz.. Beauveria bassiana and Merarrliicium cnisopline were
seainad trom USDA which had been ori ginally isolacd from dead bruchidl The ciliciency
o tnese 1solules against bruchid larvac was tested in vitro. Beguveriy bassigne sirain
185 showed the maximum larvicidal sction (68%). 'The larvac were wotally covered by
syeelinl growth atler infestation

; fnaded peogecs
Y fumded profect nane

ety isolaes of Bt wore evalupted Tor the protein and plasmid profiles (Fig 2 There
was wile vartation in the crystal proteins wnd plasmid proliies of the isolwtes.

Sl md S b i adm h‘_-.h' s,
3 A o _=. 3

"2 Plasmiprofie o B S22 o
TS
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3 P.mcilniﬂ =
The detectiont capacity of Anivopteromalus calamidrae was 4o Precise |

1 single infested kernel h‘“’_"‘ﬂ- only one ceg on it frwn g e of il
puly five Pairs of e parasie gave 665 parasitization in n ey
nes infestod karnels. T egree OF pUrasinzation incrensed
ane to Nive, relensed.

pid larvac come oul l-‘.llf the pods through o hole for pupating, Whey

jyrvae come ont 8 few rci:rt ve ly immatare remain inside. A, calandree was I.\'cl::. f:’r.m....
i loconng even the n:mﬂ‘mmg lﬂt:\‘ﬂc present inside the damaged posds by E"II;III t!l-r:I: I“:-ll
ihe hole made. The efficiency of A. calandrae in locating and para.-.inr'mt the hm:::,t;
\arvae varied from 28-48% with the application of different doses of the p:mlurr (T .hllf-ﬁ
1), The pupac emerged from the damaged pod were also killed by the parasie “n:—
gnificance of this finding s that the parusite can also be used for tracking the lhnbden

eregtures when groundnut s stored as paods.

Tuble 4. Efficiency of A. calandrae in parasitizing the Jarvac hidden inside the ped
A calandrae was released once the first larvae emerged from the pod for

b e nig i
OF “‘Hi In_'.jllhl_ '..-l-” |
b of 250 g kerned ) o

aith i e ol SX1

R

pupation®

Paire of No. of No. of dead No. of No. of *=Martality

A calandrae alched eggs larvae/ bruchid A.calandrae  of bruchid
released of bruchid pupae adults adults larvae
Conitrod 110.66 0.66 77.66 - n.m_
one 106.66 18.66 46.00 7.3 28.035
Two 8B.00 19,33 31.33 7.00 38 fi
Tnrse 97.00 20.00 34.33 9.33 ﬁi
Four 89.66 22.00 26.33 7.33 =
Five 01.66 2233 24 00 12.00 s

:-un 30f thz infested pods was tz2ken with three replications "
| OGEN
| ODULATING AND NITH

DENTIFICATION OF EFFICIENTLY N IN GUJARAT AND THEIR

FIXING STRAINS OF BRADYRHIZOBIUM
APPLICATION
K. K. PAL AND RINKU DEY)
FUNDING AGENCY : DBT
groundn e plethord !

Arificial inoculation quite of cpecially 10
from st on quite often fails especially To = i who 0
S ﬂimhiaa:ﬂ the fact that groundnul mni? nodulated bY ¢ < of beadyrhizont

dout bociiss af competinion

AL e afficicnt strams
il r e projec aims at 9entY 0E Ly st

“able o out cor
s _——7)
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shape of the insecticidal crystal proteins of the Bt isolates

. . differcnt Bt iselares exhibited worpholoe g
i Al spore : ! ; e
:Ihﬂ?ﬁ ;,g tEiimni:'imﬂ crystal projeins nnong the: B isolates. fi?fh;lr: HENI uud l'[l!f\:',
produced hapyramidul erystals, DHLI isolare produced rectangular crystal protviag

(Plate 21

1 Fermentation of Btiselates | .
A total ot cicht fepnenlalons Ware fun tuking different €N ritivs, Glucose and ammoniun
sulphiate were used as € anidl N sounces. respectively. The temperiiure was kepr al 320
with a stirrer speed of SO0 rpan and dissolved oxygen of 3 Ipni. Procluotion of ervstl
protein and hiomass Wis concoiilant with (he ingresse in CN ratio from 41 o 31 (Fiz. 5.
Howover, there was pot mich variglion in the pattiern of arowlh and plucose anlizatica,
ented the rise in'the pll aficr the uptiTmam growth wis

Plate 3. Differential
und crystal protein ol

lncrease in quanlity ol glucose prev

attainotl
Protein Production vs Time Proteln Production vs Time
£3 [}4] N
3] — -
‘% 2 - ""'.-hﬁ-l E g i p—————y
1= —— b 4 i E—
Eul R ‘| 5 ;-i ---;-a-._r'i ':'r.,
U A ~E—hA RS Re J. J i
Fimeihi Time {h)
Biomass vs Time Biomass vs Time
= = 100
g0 & 50
E 16 B o=
E W ; 40
; o
o
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ll?mu'lh iti"r"ml'-""'fﬁ"“‘“E e competitivencss of the inoculants SIrAing i OCCUPYing nody,.
In ondet 10 shnd mutated by Tos faeZ molecalar marker and one h"ér:

i G 12, was
efficyeit S5O " N WaTe oMained. Al the prorant - spressed the loe 7 o
Efe,

e v ¢ i g pou experiment under r

ste wene monitored for podule. oocupancy 1 § . T Ry,

T s, While the wild typs strains pcoupicd 46 of the Rodules, 22 of the ot
nmnﬂ&d s0-66% of the nodules. The mutants M5S0 and MSS showed 66% occypap. ¢

Detailod charucterization is underway. |
3 Competitiveness and Plant growth promoting altributes of the ¢fficiey,

Although Bradyrhizobium s associated with nitrogen fixation very intensively, they o)
slser have some other growth promoting auributes helpful 1o the plunts that they nodulge,
Ihese very tnerosting but little studied aspects of hradyrhizobia were initinted w NRCG.
Cificient Bradvhizobivm isolates were also tesled for the produclion of siderophone which
help in the chelanen af fron and guantiticd for both catechol and hydrooxamate types of
siderophores. While NRCG 1, NRCG 2, NRCG 6, NRCG 13, NRCG 14, NRCG |6,
NRCG 22. NRCG 25 and NRCG 26 (0,093, 0072, 0.126, 0.105. 0.078, 0.126, (.14,

N101 and 0,103 me/me protein, respeotively) produced calechel type of siderophnres,
rest of the isolates piaduced hydrooaamate type (Table S). ' ]

These chizobial isolates were also evaluated for the production of the growtl promofer
dole acetic acid using Lotryptophane as the sole source of carbon. While NRCGT and
NRCG24 produved JAA like substances {Img/l), NRCG 22, NRCG 23 and NRCG 23
produced 0.87, 0.85 und 0.98 mgf| of IAA, respectively (Tuhle S). Interestingly, Len struns
had even some antibussis aetivities alsa, the best heing NRCG 4 and NRCG 7.

3 Field test
!1'11 a held ::ri.?l (5 rows of § m length Tor cach culiure, replicated thrice), si,;niﬁ(:ﬁnﬂ}!
Ligher pod _:nc%d, hiumass production and nodule number ar 30 DAS wvas b with
seed i:a_nu::numx_: using rhizabial isolates viz., NRCG 1, NRCOG 2, NRCG 3. NRCG .
:EEE fi- NRCG 6, NRCG 7, NRCG 8. NRCG 9, NRCG 10, NRCG | 1. NRCG 1=
sienificant ‘:.’?}'f"": 92 strain than the uninoculated control (Table 6, Plue 31 Howe!
i, e GhicreRee was nol obluined with other isolates and TALIDOO <triin o
with th mh’?,l’_’“&!’ﬂ_@n and nodule number as compared to control. Seed treatited
NRCG 1, Mcocs like NRCG 2, NRCG 3, NRCG 4, NRCG 6, NRCG 7. NRCG U
bt 5 30 s T RCG 12, NRCG 14 and NC 92 signiticantly enhanced the 1010
s tlink o Bt eiar el o also significunt differsice in the numiber of moture pde
NRCG 4, NR in the trealments inoculuted with jsolates like NRCG 2. NRCC *
el ] : 3 v ARA s enhin

1 NRCO 2, NRCG

shely=ta dift-
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Plate 3. Effect of bradyrhizobla
inoculation on growthand pod
yield of groundnut, cultivar
GG2

ield comditions spuntunetuis gifimploin fessial

Io study the podule DoCuprandy untles
mulants of all the cificicnt strains were obtuined and ficld Inculation was doge dunns
the rabi/summer scasom ol 2(K)]
78
=z
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Details of soil samples analyzed in Andhyy Privdesh =

bl 2 Ak Adisining arcas
St Total soil Soll samples ——
samples analyzex) A favus
e Population (x107)
spantapur >4 4 3.4 = ——
a3 14
Chittoo! . 0-480
23
Cuddapah ; 23
37
Kurmool e 26 % %40
Kok 15 115 066

among the four districts of A L. Cuddapah. and Chittoor had fewe ,

Qavus than those in Ananipur and Kurnool. Three samples rn:nwm{:r':::;ﬁn;ﬂ i*|
covering three villages in Kunool district recorded the highest range of A_ Loy Wm;,:ln
(37470 x 10 cfu @' soil). “Vhe Trichoderma population in these samples nmped from
N w 10" ¢fu g sonl with no clear indicstion of dominance of popilation in ur:} feoim
lo 109 samples the fupgus. could ool be isolacd. Isolates of A, fTaves have been 1;.111“@
wd stored for further studies. From the seil samples, simultaneously Trichoderma (2
binccotrol ggent agunst several soil-borne plunt pathongens) was jsolawed using a sclective
mediom. Wherever the A, flavas populations were high. comesponding Trichoderma
populviions were relatively low. This study needs confitmation,

2 Laboratory studies

Frotocol for estimalion of aflutoxing using DEISA moethod has been established. All the

seed samples collected during the survey have heen used for ealraction of aflutoxins. I
amples are being processed, lor estimation of aflaloxs,

e sced samples gnlicoted
during survey were plared for
agsessing 1he infection and
volanization by A flous, In
all, 401 samples ol steds
were pluted. Seed infecion
and colonization Wers
recorded after plating on A
flavis specific medipm. A=

secn from the figure |
majority of fhe samples
showed (-100  puereen
™ — - infection, Nane 0 tha
Oto 10 11 to 20 21 to 20 2110 40 aimples showaed ulm_*:- :h:l:

<0 aroent nfecr:i

P01, Song " ; e g ; ISMWIIE'E that the degiee ol
1!3'[;_-1;:['[.;1]1 or gl onizatios 18

relarively less.

Number of samples

75)
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MINATION IN GROUNDNUT MAPPING 4
e oESh AN s

AREAS _ |
(& DESAI A, BAH]J\_'DPAD!‘WHY..S. N. NIGAM, A. P. THAKUR, R. R. KHAND;
| U. DHRUJ} . | :
(FUNDING AGENCY: NATP. AED, Rainfed Farming) o |
Recenrch and development activitics on mycotoxm el ol S_g'“!l"dﬂut and §
exiractions was given a high order of priority during the ycar 20002001 dus 1o 1h
crvown ill-cffects of these toxins on human- and f:ﬂ;m_ql:h;ahh. F""f'"“’_—‘ Frott. exlerg
ources such as NATP was also obtained for ¢xpanding the herizans of work. |
consohdated report of the achievements hence, 15 pfcscjtm;::d hm‘: Under the NATP funde
sroject. mapping and management of afluloxin contamination in ten target districts
Gujurst (Junagadh, Rajkot, Asnreli, and Porhundar), Andiia Pradesh (Kuenaal, Cuddapg
Angethpur and Clitteon) und Kamataka (Kolar and Tumkur) was taken pp. The project
besnz implemented through active collaboration from ICRISAT and rhe Gujarm Agricnlrg
Universiry.

1 Mapping of low- and high-risk regions of aflaioxin contamination
A questicanairs hus been developed for assessing the awarencss among the diffcral
Tientele and 1lso for the collection of the pod and soil samples. The questionnaire inchule
four main heads viz, Client's profile; farmer's awarcness and knowledge abour groundn
hacad production systems; sample detls, and sociu-economic details of the chient “Th
mionnaticy was useful for deducing the mlormation ubont the cr'nppiﬂg systems 4
gImﬂ“L differences in farmers' Pﬂfﬂﬁp-lj uns across oi ITmniHQTHEMBEiEiﬂ ZUNCS
Rased on the istorical data on the arca under groumdnut in cach of the target districts o
on Zn averge for cvery 1000 ha of groundnut cropped arca. mm]: wﬂswmkﬂd ¥

Thm;ﬂmmmin;. s “".1 during the harvesting pericd of Kfharif 2000, In wll. 103 20
samples from diﬂ":nﬂi distriets is E]"E-H W Tablel. : : [ 3scd

fable 1. Number of samples from targel districts of Gujarut, A.P. and Kamnaaks

_._m m T N '__f'l or of seed sa
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SYNTHESIS OF SEX PHEROMONE OF GROUNDNUT LE Prren

(APROAEREMA MODICELLA DEV.) AND DEVELOPmENTNE:
DISPENSER FOR IPM IN GROUNDNUT |

(V. NANDAGCPAL)

Funding Source: A.P. Cess Fund

The groundnut leaf miner pupac uboul 2000 numbers collceted Irom Tindivanam wers
used for the following studies using Electro Antennogram Detector (EAD), Eleetro A
Gram (EAG) and Wind munncl. The work was carried out with our collaborating Sciengiy
working in the pheromone laboratory of the Indian Instilute of Chemical Technolag,
Hyderabad.

1 Electro Antennagram Detector (EAD).

This is a equipment which has a main processing unit and a monitor. Two hoxes cacs
hatve i lewd which in turn conncats to the main processing unit. In ove bhox, 10 males wars
kept and in rhe other females were kept and run for 24 hes continuously. The activition jn
the form of wing flittering, antennal vibration was recorded in terins ol 4 volt This
observation was very crucial so that the use of wind tunnel und the FAG in the specilied
time of the male and fermale can be ascertuined.

L.1 Using Electro Antennagram (EAG)

The antennae of one-day-ald males, maintained in the laboratory was cut using a micne
$Cissor and fited to the holder of the EAG with the help of a special gel which was
cmw Ta the BAG muin cquipment. At the end of a rubber whe projecting out from
the main instrument was connected with a micropipette, inside which the differcat
components of the sex pheromone in doses, ns given below, were smeared in flter pepsr
:::hn concentrations of | p g/l p | und inserted in to the hroader end of the T
Willl::l:lli: :zbn; was connected ith @ tnctullic cyhndrical wbe whose one end was eonieied
holder. The Cﬂl‘l':':ﬂi:'dllltmed air and the other end kept near the anteana fitted in =
¢ylindrical tube. _w:m ‘:hr "h'f micropipette was inserted into a small hole on the petalle
Pl‘cmm.ﬂ‘lmp;mnd- I"' < 100! pedal way pressed the air flowed carrying the ‘#
of the pheromone thc'-w uER-in ow pitsses the pheromone on the anteana. On the receit

atenna responded in terms of povoll (Table 5)

Table 5. Compounds of pheromone tested and the

Delivery response of male -
Filler paper  Hexane (medium) Wmmmz::mw_ a5
Z -7 compound- Ll
., E7compoung =0
: Precurserof 7.9 compound | :_0?3
== tolural blends inthe ratio of 1021.4 i ‘

The rey Ponse of

nn PDF nner
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Integrated Management ol stem vot and colliar rot Diseases in groundaut
Maenty five farmers fram four villages (3 i Zamgarda, 3 in Umatwads; 7 if Nandorkh
c4 12 in Vadhavo) were adentilied for conducting OFT under this programime ,Rum;:
L e that, there was an increase in plant stand by 846 % in the treatment cn;im ke
p00 he/ha) over farmers’ practice . The application of castor cake @ 1000Ka/ha wry e
! s ' ﬂ'-‘ll'l'lﬁ‘l of collar 'I_"l."ll {:“q %) W"I“ﬂ n lhl.ﬂ ME q‘f sten rol cﬂﬂlmi. ol wh‘m
sator cake realized SO.57 % contral af stem rot over farmer's practice.  The maxamtm
sod yield of 1793kg/ha was obtained which increased pod vield by 22 84 %and fodder
geld by 2129 % n the soil application of castor coke @ | 000kg/ha as againa 1450 5 "‘Ef
s in furmers’ practice. The gross monelary return of Rs. 33,501 was highest in the castor
sgke as compared 1o farmers’ pructice (Rs. 27.365/hu). -

Manacement of yellowing in groundnut due to Fe-S deficiency complex
This experiment was conducted in 15 frmers' fields (6 in Vadhayi, 1 in Umatvada, 5
Sandarakhi and 3 in Zanjarda villages). Basal application of 20 kg elemental Sulphur per
hectare increased the pod yield by 11% and [odder yield by 6 %avey the farmers practice,
gowever. maximum pod and haulm yield were recorded when elemental Sulphur @
0kg/ha (busal application) and foliur spray of 0.5% FeSo4 along with 0.2% Ciric acid at
45 and 60 days after sowing wis undertaken. Pod yield increased by of 12 % und fodder
d of 9 % over the farmer's practice. The sume treatment recorded the maximum gross
erorn of Rs.33,353 per hecture as compared @ Ry29.942 per hectare under the furmers

el LB

Soil Management throngh deep tillage in rain-fed Groundnut in soil with more
than 45 cm depth . _ T
fen farmers (8 in Vadhavi, | in Umatwada and | in Zanjurda villages) wese identificd
under this programme. The results indicated that deep Gillage increased pod yield by 18-
(¢ compared with shallow dllage 4 farmers _practice. Hitulm yickl was also mereased by
29 % under deep tillage over the facmers practice. This could he autributed o the fact tat
dezp tillage conserved mare soil moistire as compared 10 ﬂhﬁl‘wmwd"ﬁ“&d"wﬂh
of crop seusan, There was considerahle reduction in soil mﬂﬂmwmw
0t by 51%, stem rot by 47% und aflarool by 80% over farmer's practice Le. (Shiliow
fillage). Maximum gross monetary retiim of R&. 25,881 was ulso recorded im the decp
flluge treatment which was 21.% higher than the farmers practice{ Rs. 21.376/a).

Feeding dict using locally available crop residues (whes
da villages). An enriched

*****
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Zk\gﬂw 1n tue of gtdimdmtt e mmth’mm pod yield of 1769 kgia was recorded .,
recommended NPK through single super phosphate, muttate of potish and smmor

su‘lplme and PSM which incrcased pod yield by 34 % and fodder yield by 23 % o,
' iM}iﬂd l__.lgw fodder yield 316595 kgihay . The gross monetury

753Mn) i the treatment where the recommgide, |

_ hate, muriate of potash and ammonium solphate
ed as compured to the farmers' practice (application of DAP unly |
o Hunﬁ;‘f‘: Re ha wis realized, The anualysis of mmssent in

-! s TLI 1 1‘3-'-\.- .
s i'-'-.-.a.n ‘...-.-..!hﬂ...—u--Ln

m {5 b.cni' pnmsh and ammomium
(applman of DAP only)

kﬂﬂm and 2 in Limgrwasdo)
ssts Guasinld sind chripsh,
). &wﬁ,mﬂw rot, stem
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MAJOR OILSEED CROPs

ATION OF CULTIVARS OF oF
E:%LguCTIOH SYSTEM FOR MOISTURE AND NUTHIE:ﬁ
CONSTRAINTS IN DIFFERENT SOILTYPES

(DEVI DAYAL. M.Y. SAMDUR AND G. D. SATISHKUMAR)

FUNDING AGENCY: NATP (ROPS 12)

The projoct aims ot evaluating groundnut cultivars under moisture and nutricnts constrin,
wn the farmer's fields. Twoucy-four fagmers in three villages of Junagadh distrieq were
~ted based on seil depth and available phosphorus content. Twa habit ETOups uf

sele G . . .
oundnut cuftivars namely; Virginia v GG20 and Spanich cv. GG2 and GG4 weye

exvaluned

1 Effect of the treatiments

The crop capericnied Severs moistire siress duning the reproductive period, Henee. arowth
nd vields were drastically reduced. The reduction was more pranpunced in shallow depth
of soil and in Virginia caltvar than in medium soil and Spanish cultiver. The treatmens
diff=rence could pot reach the level of statistically significance muinly due (o reduced
erowtl and vicld purameters under severe mwisture stress providls) durimg the aop grovwth
rarind )

Soil moisture congecvation: The suil meisture recorded [ror O-15 and (15-30 cm depth
friom 2ach weuiment during the crop growlh period revealed that the rrearment having
recommended morsture eonservatian practice (hroad bed and furrows, BBF) maintuined
slightly higher available soil moisture up to 30 ¢m depth compared with farmers prictice.
bvza when there was e rain fall and crop experienced severe moisture siress. BBF
wamtained higher soil mosmre at 1330 ¢ depthy ol soil up w37 stapdand weeko There
aftee. however, no difference n motsiurs content was observed between two methads of
moistims censcivation (Fig 1. 2).

L1 Growth parameters

Growth parwmetess namely, height of main axis {n), 1o. of primary hranches (n+1] and
plant dry weight, were recorded 601 days after sowing. The results reveated that BET
improved fhese grawth parameters. tdiough differences Between the treatments Were B3
vgniticanty. Not moch difference barwesn the cheek and improved yerities far growth

parameters wiss ehsetved, However, mediom soil recorded higher values of these pammeies
than those in shollow soil, |

1.2 Yield and CCOnOmics

[ g - :
drurn-:-.:_j:t 'jn:n maistine stress, the vield level especially in ?il'glh'lﬂ-l:ullivur,_-ulad_l}r sll.n:lh‘ﬁ‘
I SOt Was very poor (768-784 Ketha), It was mainly due 10 [mgcrwdﬂn?ﬁ

(] 25 5 " L v
ol Nes ff;if’ thain Spanish cultivar (110-120 days) and less moistuee reeation 10 55
Aiference Tor pod yield, haulm vields J.L!!d net returns bet the chet it

srved, Sm'lllurly, no significam WFF@MQIMW JIe
LEoid d soil

wus Dhserve s v _ e e
ralipy ”kd' di to differen teutmenls. Howeve gl mpﬂrﬂ“m
Mracuee (BB ane reconinended A “.; ef, improved UEI‘ [GISSURL S5 tﬁlﬂ“:ﬂd :

LE.E-_ - dm- _Qﬁ'&!ﬂﬁ 5 | '_" I. i Mwl "

—
.
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ADDITIONAL INFORMATION

Administeative and Financial
A. Total staff in NRUG along with number of SC, 8T, and OBC's emplovees ag oy

0201
Posts Posts SC sT oBc
Sanctioned Filled up _ -
Sciemific staff A0 24 5 P
Technical stafl 46 41 5 1
Administrative statf 19 15 4 3
Suppaorting staff 20 20 3 3 7
Total 125 100 pree o
INMC Mecting

Not held during the poriod,

RAC
A mecting of Research Advisory Committee wus held on Sept. 2001] gn vanous
and recommendarions weee made for furthes

rescarch programmes at the centre
improvements, The following members of RAC participated in the mccting.

Expenditure Statement for 2000-2001 (Rs. in Iakhs)

sl. Head Revised Estimate Expenditure

o  Pian Non-plan Plan Neon-plan

1.  Estt Chargos including 162.67 15.10 141.10 1345
LPS & PF

2. TA. 200 4,25 2.00 4.28

3,  Otnhercharges including 1533 6165 15,33 £3.90
equipment

A Works 50.00 24,00 45.56 1953

5. Othar Contingencies -
Total 230.00 105.00 203.99

Ilepartmemﬂ promution commillce lmﬂngss

s A W
......
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ystem for traditional cabi-summer and spring irrigareq

1; Cropping §
sitpations

Project 06: Cropping systom for tradi

Project Leader. Y.C. Joshi
Plhivssologicnl stadies on abiotic stresses

Progtramine
thonul rabifaimmer and spring ircigated i :

Sob» prapet .
Development of crappng systam
Prog S : traditional areas wigy special
I1: Sustainable cropping systems for non |

ey emphasis on castern and north-eastern parts of India,

P 07: Development of suitable eropping system Lor non-traditional areys with
roject special reference on castern and north eastern parts of Indig

Stb-project .

Projecr Leader: AL, Singh
Qub-progect © Studies on impact of agro-ceology and agr-economy
Sub-project - Developmens of suitable cropping system

Sub-peoject & Breading 1w Jdevelop cultivanes 1olerant 1o Al roxiciry

Sub-project - Organie farmang

Pregramme IV: Understand and overcome the naturce of barricrs to enhance the
genetic yield potential of cultivars by conventional and modern

methods. :
Project 08: Germplusm management of cultivated groundnut and its wild relatives.
Project Leader: K. Rajgopal

Sub-project - Collection, evaluation. documentation and distribution of cultivaied
groundnut and related Arachis  Species

Sub-project © fn wiro conservation of grovundnm germplasm
Sub-project | Enhancing the recombination frequency in groundnut

Froject 09: Biotechnological upproach to characterization and genctic enhancueoent
af groundnut,

Project Leader: T. Radbakrishaan

Sub-project - Characterization, enhaneement and molecular screening of Amschis £
pool

Sub-project - Deseloping and wilizing ansfarmation protocols for groundnut to predis
tnsect and virus resistunt ransgenics, '
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1 Research Articles

Bandyopadhyay, A., Manivel, P.. and Mathur, R-K. 2001, P00 7 - A High Yicldin
Large Sceded Groundnut (Arachis Hypogaaa 1.) Culture. indian o wﬂ;l fing
and Plam Breeding, 61(2) 197-98. T Crene,

Bandyopadhyay, A Manivel, L. Mathur, R K, and Samdur, M. Y. 2000. A High Yiclding
Large S:EEﬂ.Ud qundnut Culture - PBS2903), Indian Journai wamm‘:, Aind
Plant Breeding, 64(4) 573-575, L AEHE

Chandrun, K. and Pandya, S.M. 2001. Taxonomical relationship based on leaf and stem
avatomy amon Arichis species of the seetion Avachis. ounal OF Ofsceds Rescarch
(I press) : : :

Chandrin, K. and S Pandya, M. 2000. Palyoological survey in Arachis specics of Scetion
Arachis. Intemutional Avachis Newsleter 200 5.7
Desai, 3, Thakur. R.P. Rag, VP, und Anjaiah, V. m Cl aracteriz: f'_-';_j_.;q!' Isolutes of
Trichoderma Tor Biocantrol Potential Against Asperpillus Flavus Infecton in
Groundnut. International Arachis Newsketier 20 57-59.

Doy, R.. Pal. K. K., Chauhan. S. M. and Bhatt, 1D, M. 2000. Field Ryatustion of Plimt
Growth Promoting Rhizobacteria of Groundmit. Tnternational Aravhiis Newslcrtcr
20 Ti-719. ' ' |

Manivel, P, Muthur, RK. Samdur, M. Y., Mishra, 1B, and Bundynpadhyuy, A. 200
Cvaluation of some confeetionery type wdvanced bresding cultires of groundnut,
Lnrernational Arackis Newsletrer. No,20) 20.22,

Mathur, R.K. and Munivel, P 2000). Mentification OF Mals Stetile M
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Vst R, Samdin, M. v, Magivel, 1t 2001, Genetics of pod Size in groundmut. Reses),
on crops (1) 97-98

Misra, 1, B, Ghosh, PR, Devi Dayal and Mathur, RS, 2001, AZronommie, nulrinoml s

' Fl;\-s;;ﬂ chatactoristies of some indian groundnm cultivars Ind. J. Agne S0

(1) 741-740 |

Nautival, P.O. Y.C Joshi, Nageswara Rao Rachaputi, 2001, Bgluluurl:-dcﬂtiiainﬁmd
au ll';lﬂsfa i leaf water comten, leal carbon exchange rate and Blomass production
groandmi cultivars differng in specific leaf arca, Field Crop Rescarch (in press)

Pal. K. K. Dey, R.. Bhat, D. M. And Chauhiin, S. M. 2000. Plant growth promoting
fuorescent pseudomonads enhanced peanut growth, yicld and nutrient uptake
Auburn Usiversity Web Site, Availahle http/iwww.ag.auburn.edu/argentina/

pdimanuscript/pal.pdl
Rajgopal. K. and Chandron, K. 2000, Storahility of Groundnut Sceds in Differen:
Packaging Media. Internatiomal Arachis Nevsleer 20 11-13

Rajgopal. K. and Chandran, K., LR. Misra, PK Bhulodia ind R.S. Mathur, 2000, Evaluation
of Bold-seeded Groundnut Accessions for Confechianery Artribates. Intcrmational
Avackis Newsleiter 20 18-20

Kejeopal. K. and Chandron, K. Tnfluence of Packaging Media on the Storability of
Gruoundnut, Plant Genelic Resvurces Newslelier, IPGRI, Rome (in prose]

Samdur. MY, Singl, AL.. Mathur, RK., Mamivel, B, Chikani. B.M., Gor, ILK.. and Kin.
M A, 2006, Ficld evaluation of chlorophyll meter for sercening groundnut gonotypes
(Ararchis hvpogaes L) tolerant o iron-induced chlorosis. Currens Science. 79 (2)
211214,

Samdur, MY Gulati, S.C.. Rajni Raman. Manivel, P, und Machor, R K., 2000. Evaluation

of Tidian mustard germplasm for resistance (o mustard aphid (Lipaphis erysint). J
of Oilseady Rescarch. 17(2) 387-303. ard aphid (Lipaphis er

2 SEMINARS /CONFERENCES
B et e yepadtiyas, A, 2001 Cos Bffective Tooly for Estimution of Allator ™
r; other Mycotoains in Groundnut. At the Stakeholders' Meat on Afidtaxins, lonsis.

Deva, 5. snd Ghewande, M.P. 2000. Biocontrol Ageats 48 & Component of Integraied

v e
. 2ot e ~hprahlio, '
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Devi Dayal and Makavia. DD, 2600 D fertigation of priom
nutrient availability, nuteienmt uptake and yield af gy
hlack calcarcous spils, Proc, GAL, PRIT, 1p1.
Nutrition of groundnut and other field crops ‘
Sept 19-20. 2000, GAL. Tumagadh. PR Rrown in calcareony Wolw of Iy

Devi Dayal and Singh YV, 2000, Response of riin fed groundnu 1
and sulphur in mediom bluck culcureous soll. Proc. G
Svmposium, Balanced Nuteition of groundnut
calcarcouy soils of India, Sept 19-20,

: EYPMim, culjugm
AU, PRIT, |p1, Nitional

and other field cro -
2000, GAU, Junap:dh. Al et

Devy Dayal. Bandyopadbhyay, A, und Singh, A L, 2000, ﬂllnﬁm
for groundnit grown in calcareous soils of Tndia,
Symp. an Balanced Nultition of groundnut and o
soils of India, Sept. 1920, 2000, Gujarit Agricu

Devi Dayal. Ghosh, PX and Singh Y.V, 2081, Management lethniques for sastamable
groundnut production in Sourashtra region of Guiarnt.  Proc, Symiposium o lipact
of human activities on Thar Desert envirunment, V'eh 15-17, 20000 And Zonce
Research Associution of [ndia. CAZRI Jodhpur:

Devi Dayal, Naik. PR.. Singh, V. and Singh. ¥. V. 2000 Potentinl of groatndnut hased
cropming systems for sustainability on caleareoms soils of Saurmshirs region of Gujons,
Prov. Nalional Symipesium on Agronomy Challenges ond strategics for the new

millznnium, Nov. 15152000, Gujarat agticulturn) University, Junagadh, Gijeri.
pp3T0

Devi Dayal, Naik, PR, Singh, V. and Singh. Y. Vi 2001 Efficient ond Sustaimible grzmdnne
based cropping systems for arid and semi arid regins of Gujasac, Pﬂ#-ﬁf!ﬂl:m"fﬂ
o Tmpact of human activitics on Thar Desere environment, Feb 15-17, 2001, As
Zoue Research Association of Tudia. CAZRIL Jodhpur,

Doy R, Pal, K K., Bhatt, D M. and Chaahian, S. M. 2000, Applicativn of plart m
prometing rhizobacteria for the enhancoment of arawil, yield and nurieat uptal<
of gronmdnuot. Presented: at the 417 Annusl Conference of AMI 25-2 d
2000, Juipu Abstract ond Proceeding, p. 146,

. d nutrem manugs ment
L& puper. GAU-PRIT TPT Nation)
iher Tield erops grown in entcarcous
Itwiral Universicy, Junagadiy, Cuarut

Oes. R, Pal, K. K., Ghosh, . K., Smitha, Kooml MBI A QNI R
s [ e arian Cialuronco.of AMY 23,27"
Noveinber. . Ahstruct and Procceding, pp: 146147

D.. ilingrojia HLM. Prem Namyan and
el it Reisus 0
o Rolfil) " Collar Rot (Asprrsitis R gl
cgraled Diseases Manugstelt 00y, Noveniber 2425

— )

e
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. Giroundnut [Diseases i Indig
) ' 2000, Integrated Management of : el - g Jesq
t:hm..md«: M:: w-ni od in ,_hﬁumth sonil meeting antl conference of Indian
f‘ﬁ:mtlhohukml soviety (wiz.) on integrated discases management In Boriculuey

~rops 0 new Millennium. SHES College of Science and NARF Aurangabd,
November 24-135, 2000.
: " it FLML and Savaliya, S0 2000, Manogemen
wande. M.P. Desai, S.. Hingrajia, H.M., and 5 : of
Ghm::-.ujm Groundnut Discases through Agronomic Practices Paper Presented In [ngiqy
:‘Suciﬂ} of Mycology and Plant Pathology Wess Zone Meet- 2000 on Integrated
Management of Crop Discases beld at B A, College of Agriculture, G AU | Ansnd,

30.12-2000.

Nalavaa, DD and Devi Duyal.2000. Water management in ficld crops Present status ang
furare research needs. Lead paper, Extended summuries. Proc, National Symposium
on Agronomy Challenges and strategics for the new millennium, Nov. |5-18.2000,
Gujarat agricalioral University, Junagadh, Gujural, pp 526.

Mathon R K : Chunilal: Manivel, P, Samdur. M.Y. and Gor. HK. 2000. Combining abulity
and heterosis foe phenologivul and reproductive efficiency charucters in groundsa
Abstract in Dinmond Jubilee Symposium on "Hundred Years of Post-Mendclian
Genetics and Plant Bresding - Retrospect and Prospects”, Feb 20-23, 2001, 1AR
New Delhr. {Accepied).

Mathur, R K : Manivel, P, Surndur, MY, Gor, HK.: and Chikani. B.M. 2000. Creaunon of
zenetic variability through muation breeding in groundout. In the proceedings of
the DAB-BRNS symposium on the use of nuclear & molceular lechniques in crop
meruw-mm- Dee, 6-8.2000. Bhabha Atornic Rescarch Centre. Mumbai. pp. 205
213

Nautiyal, PC. and Jashi, Y.C., 2000, Soil moisture deficit stress and high temperasuic
toleranve. und water use cfficiency in groundnut (Arachis hypogaes L.). Paps!
preseated (oral) in National Semnar on Plant Physiology Paradigm for Fostering
Agro and Biotechnology and Augmenting Environmental Productivity in Millennia
?m":, Indian Society of Plant Physiology And HSR (ICAR} Lucknow, 7-9 Novembe!

Pl K. K, Dey, R., Joshi. B. H. und Singh. J. P. 2000, Evaluation of Bacillus thiringin <
seratus) Olivier. Presented at the 41* Annual Conference of AMI. 25-27* Novewbe!
2000, Jaipur. Abstruct ng Proceeding, I‘#HJ TRt T T
Samdur MY, VK. Jain, R.K. Mathar Mo N | :
g it (Areehir M o e e B Eplouiolor Wt SO
osium on Hundred ves s o o genatypes (Abstrac

o '.' '.T‘- ..J "ﬁ:ﬂ'} I'”r
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.Y V. and Devi Dayal 26680 lnmu:ulmm i improving waser
. ciop producticn. Bxtonded summaries. Prog, National Svm -[“t o s turahi,
Challenges and strategies for the pew millenninm, Noy Fl':h;z' oy
qgricultural Lniversity, Junagadh, Gujarat, ppl3s, “VB2000. Guajaral

Gingh. A L ilﬂlj.\r- C-hmldhl_“'l-.l':ﬂﬂ. Munifestation of iron-deficiency
Indian grouncaut cultivirs in calcareous soil. Proceedings
Natioral Symposivm on - Balanced  Nuteition of Groundmt
Grown in Calcureous Soils of Indin., 19-22 Sept. 2000(B A,
§ K. Bansal. And Patricia Imas edt) Vol. 2 pp 78-83,
Junagadh.

Chieonie in 103
of the GAU-PRIL 1py
und other Field Cropn
Golakiya, 1, D, Ciundalia,
Ciujarat Agriculusrnl University,

Qingh. A. L. 2000, Pctf:mum, cui?mm and baron fertilization of bald- seedesd groundngg
in caleareous soil. Proceedings of the GAU-PRILIPI National Syinposium on
Balanced  Nutrition of Groundnut and ather Field Crops Grown i Caleureous Soils
of India., 19-22 Sept. 2000.(R.A, Golakiya, 1. D. Gundalia. S: K. Bansal And Putricis
mas edt)l Vol. 2 pp 199-204, Gujorat Agricultural University, Jumigadh

Singhy A Lo, Ajay, Vidya Chaudhasi and J. B. Misra, 2000, Delp arngation- un efficient
 yystem for micronutrient application in groundaut i Calcareous soils of scmu-and
r;giun. In Proceedings ol the GAU-PRIT-TPI National Symposium on Balanced
Nutririon of Groundnut und other Ficld Crops Grown in Calcareous Satly of lndia
19-22 Sept. 2000. (B.A. Galakiyy, J. ). Guadalia, S, K, Pansal, and Patricia Imas

edny Vol 2 pp 198-198, Gujurat Agricultural University, Junngadh.

3 Popular Articles
A1 In Tamil

Manivel, P 2000. Veeriva oifi aamenaky vithué urpﬂr{:y.’{'ﬂyhﬁd_cﬂﬂﬂr seed PT“"‘"“’“;
Valaram Velanmai (Crowing Agriculture) Published by Tamil Nadu Agricuit
Univestiy, Coimbatore. March, 20002429,

4 BOOK CHAPTERS / REVIEWS

Bandyopadhyay, A. and Manivel, P 2000 Groundnut fﬂ Hreeding F&g‘:l’d Cmp]s (Bd. V. L
Chopra). Oxford & 1BH publishiag Co. Pyt L. New Delba (in pressi

| e b
Dessi, §., M.S. Reddy, and 1 W. Kloepper, 2000. Comprehensive Testing of B0,
Agents, in Bioconteol of Field Crop Diseases (Ed, Ganaminich
Dekker. (In Press). - o dofiait
Nautiyal, P.C., Joshi, Y. C. and Pevi Dayal. 2001, Response of BOWEIE TG
inrigation during vegetative phase. FAQ, a hooklet on different |

~ (In press). " _
PRI i, i e T g 4 magnestum and their
Sigh A. L. and Y.C. Joshi , 2000, Dynamics sf;f'_".-*“‘ﬂ-- “‘%g the GAU-FRII-
o Pined g fiemesat i BT e

—— e
,= i ::.'f al Racio, -

'-‘.-"‘I',l'-!';“:;‘_:,ln 5
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: : - ition of Gronondnut and other Fiely
1P1 Nutional Symposium on Balanced Nutritic : o m
c.m: i Calcavons Soils of India, 19-22 Sept. 2000, Gujarat Agric), ‘-’““*M?

Junagadh,
ihan o Production in - acd Soils, In A
Singh. A L. 2000, Mechanisim of Tolerance und _Cl'ﬂp patosiide Bvances
ing 1 Plant Physiology Vol 111 Plint Physiology, Biochemistry and _thl Molecutur
Biology in 2000 (Ed. A. Hemuntranjan), Yol I pp. 353-394, Scientific Publislier

(india), Jodhpur, India.

2 Catalogues/Technical Bulletins

Chuni Lal, Manivel, P and Bandyopudhyay. A. Guidclines for nucleiss and brecder sexy
production in groundnul. (in press)

Rajgopal. K., Manivel, P. Bandyopadhyay A., Chandran... K., Lalwani H.B. Ghetia, N
and Bhalodia, PK., Churacterization of Relcased Groundnut Cultivars - i press

Raieopal, K. Bandyopadhyay, A., Chardran, K., Lalwam, H.H.‘._I'ihnlnliia. PK. and Sugal
Singh. 2001. Catalogue on groundnut germplasm pp 57

VISITS / PARTICIPATION IN WORKSHOPS/ SEMINARS/ TRAININGS
SYMPOSIUM CONFERENCES/MEETINGS ETC

1 Dr. . Manivel

Visited ARS. Anatapur: ARS, Tirupathi; RRS, Vriddachalam; TNAU, Coimbutors;
ARS. Alwamagar during 16.9.2000 o 30.9.2000 and monitored the WUE trial. Breeders
secd production pluts, and ATCRPG triuls.

Visited BARC, Trombay from 3.9,2000 to 8.9.2000 und presented a paper on 'creation of
senctic variability in groundnut through mutation breeding’ in the DAE-BRNS symposiom
on the use of nuclear & molecular tochniques in crop improvement on Dec. 7. 2000
Visited ﬂm‘;. NRCG Bhubaneshwar, CRRI. Curtack from 19.2.2001 to 242, 2001 and
momiored & roughing in the breeder sced plots of TAG 24.

‘:’isimd EH Region (Munipur. Baragan and Agartata) from 25" August - 127 Sept. 2000
or reconding obscrvations on colluborative 'Ewﬂﬂlrﬂs Eﬂﬁwiﬂ ﬂ,mmﬁm
Visited to Jaipur, Mainpuri (UP), Kanpur, Hanumang. rh (Raj), and Ludhiana for monsioring

eeder secd production plots fram |l-ﬂ-9-m'hﬁ,9;zm_
Attended Agriculture fuir-2000 from 12-10-2000 10 15-10-2000 held ot Ahmedabad

-13' rom 10-4-2000 1o 12-4-200 mHRC‘G-

nn PDF nner
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7 Dr. Y. V. Singh

ted Annval Kharif Groundnut Workshop held at NRCG, Junagadh, from April. 16
Athere ' |
12-2000.

Aptended Annual Rabi-summer groundout group meeting held at NRCG, Junagadh reap,

Sept. 29-30, 2000,

Amended Nanonal Symp. on Agranomy Challenge:
Nov. 15-18.2000, Gujarat agricultural University,
8 Dr. Devi Dayal, Senior Scientist

Attended Annual Kharif Groundnut Workshap held at NRCG, Junagadh, from April, 11
12-2000.

Attended GAULPRII [PT National Symp. on Balanced Nutrition of groundnut and other
ﬁcl':l crops grown in calcarcous soils of India, Sept. 19-20, 2000, Gujurat Agricultural

U niversity, Junagadh, Gujarat,

Autended Annusl Rabi-suminer groundnut group meeting held at NRCG. Junagadh from
Sept. 29.30, 2000. .

Attended training progrumme on © Project Management using Mmmﬂﬂ project”, Oct. 30
o Nov. 42000 ot NAARM, Hyderabad.

Arntended National Symp. on Agronamy Challenges and strategies for the new millenmun,
Nov, 15-1K,2000, Gujarat agneultural University, Junagudh, Gujarat

s and strategics for the new millenniy,
Junagadh, Gujarat

Attended a mecting on Minikit ptr._:gﬂgmma'mﬁ pulses and oilseed crops. Govt, of India,
on 18-09-2000 st Krishi Bhavan, New Delhi,

9 G.D.Satish Kumar

Altended workshop an “Up gradation of communication skills” at Extension Educalion
Institute, Anund from 2442000 v 17512000,

Attended a Iraning course on "Instructional Aids for Effective Presenatations” at Nationol

:&:ﬁmﬂ? of Agnculural Research Ma:lﬂﬁcmm Hyderabad from15-07-2000 1atd- 08-

Undergone Foundation Course far Agricultural Research Sery X
Hyderabad from z‘smmm 2271242000, e

_&nml Emmh Inmuue for M '; il T‘*R‘W m T@d A;s:rn Eans;m
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