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g 41 Q) HRAE HHEA & W ST SO S
(7 ,) o omwrEl etmsar fsew (3g,) &)
Gl & & fou ArEd ®g 1979 & fou § &
TH S U%-U% Sif Sff § & 1T §F 3wl @l
SYERT fRaT Tl e iR W § @y ofR &y,
& v & @ 9@ & @ Amga sl &=
(17.5-27.5° T 70-95° 4 W g, 3R F, SHA
Tiefed &9 ol & wo-Aed [aue §
1979 & HFYT Wh T, IR F, & Q@ §
STl grgar i@ & ® SR Gi) A, oR w,
% SH &1 § GHGed w@ SiEd & Aol
fgaeer & fasower & 1979 & qof ArRE 9% 9™
A AR T —afraa—er—gvs—gasayfd-
Hishadr W &1 qdr ol
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280

240

2204

200}

ONSET DATE
11 JUN (979
30 JUN 1981
H3 JUN (983

[=]

160

lllllllll

AT &=l & fou 31 a9 (1961-91) &
MG A kS 9X STHIRG &k AR WX
RN A & SN SR SHA @
reE foRar Tl @ T R 6 AMEE YR &
qiYEHr 92 & W9 IaX @ @R ged 9 (&9
70-73° AT (W@ 928) & IR [T & FO
g1 WAl W wha @ @ st e 2023
9. % 9§ ¥, GOWET TN &I 2 ¥ 6 TwEl
& fou & aul fredl il aFge & 56 9N %
TS 1982-91 & B W oIl WiNw 91 99
1991 § g€ w0 A9 Q@ T & 30 A & Ry
S WM d6 89 ¥ ThAd oiX fafire e mm
¥ 1991 & 3§ e wfy @ @wror, shRoh
TAET § 1991 & GEEA AEA w@ B (4-10
) GEy Hidr foEe & arg rgdafed sl auf
%l G9TE g < SO &7 foHes gamr @l
e EHAUSE & HANUE < HHT 4 STAC-Efa
Hagl SO B & a9 e § el W
@l SR 3 < Hl SIS & a7 IGY TEHd eam
A HAYA @l 9T &t & W B ST
S B § Ueh & BRI 23° I, G AHGA &l |

Tk &9 W AMYA 99 F AEH @R
T, HE AT &F § 36 foww ¥ g 9

ONSET DATE
25 JUN 1979
26 JUN 1981
21 JUN 1983

| ey ' L |
-20 -10 (o] 10
ONSET

Iy
20

a4
o= aul § AHE o % 91 FRe SR O WY &k SWIE § WK AT
3 To AR Sifwsi § gRafdar
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SUS, AFEA 981 % qHT W W SN qeE
3% faawer @ g2 gy &1 Hafy 1965-1987 H
O U9 T HHAET 0T 3R JT6S &l S
® g & ofegaT ¥ auf & & A W HA
U F B Hr gt wer (R 5) | auf & W

BF & qd g T W IEq U & O FUG
5 a9 F1 wd o Sfed w9 W S| oremEd |
qar 991 fh el &9 W 99gA auf & 9 iR
T HE AR &8 § fIawor &1 59 W H
% foU SuUE Sl &1 SYAI fhar o Gk B

z I
I 3
o 5 'Of
035 6 "
S 2 of 3 -
e {1300 &
28} - T
% e _IIOO I
|.IJ 24: :900 ;;
=L g0 {700 X
S = o 1500 o
- i
L [ 1300
7 8f —— ONSET DATE ; \ oo u;"
= al ----=YIELD OF GROUNDNUT
i 1 1 | 1 { I | 1 1 | 1 i 1 ] 1 1 1 1 1 I 1 1 1
1965 67 69 71 73 75 77 79 8l 83 85 8
YEARS
EERERE

TR W 9HET A G & Hfodd SR YES &l IUST| 7e W@l Yod WO ST
fafyr ofk s PTedt Su Rt B

Joag e iR 9o A e Rwm

IR 85 W Sodrg § JH-6e gRadd AR
Searg-aRafdar, gera: o ofied ameE %
frame & I & PR oUW R wEd
srferaer W Heayel T99 BT &l a9 g9y
¥ e o 8y JeaEdl dRadd & el
W, JEd: g Bre-HIaa W igpiad fo=mr qar
AT fharmeTdl § ¥ qRadsl & ST W
R fEar amar &1 Sedrgdr gRadd & T SR
foream &1 g @ & fou ofik urfe el

3.2

it wa ufaffy sftedl @ foargds faedunr |

AaWEs ¢l SH R 2w & = a8
W T Ay aur F o AfHSEl i fageue a9
W Wo g9 @ Gl SR SN & U
AATITE B

e P @ wiftel w & Searg ik
SeaEdl qRadT & qar & & A= 9 @
oy fasmer gHEel & oTead & o §EH
2 GO A wERA b Sgaed N HER
T -

g% SeaEdl g A A & Sodgdl

1Ky
T & ga9 ¥ Iyoey gHil wle Hifowd
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Ffa & @R e aiftfe, Teeg ol
SR BS HYAT BT HIIT R

Y ¥ & foU AR gwEdl 9v fawri & g
I Fo aw & fou orguied W
afemt &1 e wEr) vl ok A
qAYHISEE AR WEEYET WESl @l A9h
fagewur &eTr Ol 9l i urRE o %
q9 g g9l @ UHQ B g & oy
freemor &

Ve GEOel gevy gREeErel @ geer 6lik
AR & fou 3o & faie =& Il w
e e @ it W adnr ereet @ gt
el Hifodrell & Sengy  fasl Resw
AT

T ATHaT aue & SMhod BT drg
auf qOEl B TEUS-HF-rEfy fqeuy e
3R WS quur qafgAe gsioEt @ e
CIGH

3.2.1

WAy 3R JAoAadl qRads

R W F Pou ok S wfww wrg g
MIEMT R 99 & 92 39 fur 9 ad 1992
& fou qrg aun & & aRer qafgEm, S
fasm & wertees @& Rar mml &9 R ag
qI2E0 Gl W SeiRd @ Ghdl %
AN GHY-ARG W daT 3896 o 9 fwmi ¥
T SHG g dimten & ofiqe & @

Uh M 990 SEUES SN e
UREARY Wl & 91 gHE §9Yae 9Rd &
STUIH SR weg 9qr # diee ou-frwr &y
THET wX GHRT ARET OHgd (T g T)
oy miewd TAR @ T qife weEd el
wIge M| Efr 1871-1990 & TH U9 oM UH
U Hfowl W IS AGER GHE F U
iy faeeunr ey mu) fBfter aftdamer gt
g gfag 3099 (1951-1980) aefor HIfSdT @l
fereagd® aregge fohar o T & arfe Sd-aRex
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a6
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-- Reconstruction Smoothed
VR = T I I ) TR RNTL ST, T
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YEAR
fasr 7

A | Mor (qg-Rramr) adur @ gAdfal

HrEH AT & fou geg @l &1 9 & " 3
aria® Hay fqaitd 81 ga|

a9 W wE § faala 306 awur Hidy
&l & Fgrd AR W IuU kAT & afEd
R aRd Uyl @7 Jrge quior wfewr
&1 fffd & & fou auf-mital & srftreraiee
& fou Us yoel faefdd @ ) A9 B gsfaal
H AN (1) AEREE IIT () 9§ W GHIEIN
@) T 99 Sl WA Al @ aegee
99 TE, T ST B AWl Wiow GOR # TE|
el 3) & YR W @R & T Afedl 999
s SUgEH R TR

T el @l (1901-90) AT H MHS W
R Tl o g gt % us fawwer g,
FOTHS G-k ¥ ToAMl gl & e
@ AT 63% © Tdih O9HE QE-gSl gk
¥ 32% BF & T T

G 4y ¥ U Ry el usfyar
fafremr & deg-disE ads &1 Suan, oM
& dEE AR quu & gAEi & fou fear man

e ) ofi usRar Rafyerm & o grg
Jeg ISl Huw @ AEdH AEY HHA: 371
g (1612-1982) &Y 208 TW (1775-1982) &7l
TR & oU 1893-1982 &I o@fy & fou TifE
e GO S 99Ul & SUYSHONg SAfNSEl @l
SYART Hh ST oA bl [qenrE fhar Tl
(g 6 aiv 7)

kit ST EIC I D

297§ fame 100 auf § faftr wri W A
TC o a9l qEME & fIgduer q4r = e Uh
quf qHM Teod ¥ THHT R T T 8 e
i & @ B

afte g T W 1- T sEfr & g 1000,
5000 @Mt 10000 fwdlr & fou & g™
fhay auur @l SMded B & [o¢ U
EEFT TS Owtd @ T g dFl & &
for wnfie @ % Rad @ Radae dF
qHTEa [ ST | ofegad § 9l 9 {6
1,000, 5,000 3 10,000 f & wHST: 1-feq &=
) un §y 48-32 A AT, 3826 A GR 3222 FAL
w faafRa & 9

3.2.2.
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IR WE:ET & 8200 3. & &F H 131
Hal & fou 80 auf & (1901-1980) F WU FHHS|
BT IYANT wh e @ W d & &g faawo
fREmae @ amagd 9 dar fear w9
wq 47 ol 40 § 95 4. #t. d& fRa @
g R FRT & ww § @1, Sgaw W afem
quu & Y SiEd FgUd 176 WET AT

33. Hifcw A RAeW SR agiee Ruam

ty fomior, awl foraer, agavedm foem,

qguUSSE WH q8, digHISel e e,

e qIGHYSS il AR ARG A fhardherd

% g Sh g9y, MuRumes sraerEan o)

RSO fasEl # 39k APEN, T &9 §

YAISST TG & gl 3 qdreror, feifde

fady el & fou, fowm & fog sa & -
Jgrvse faga kel & R SM @
gfg &

* Sugfeg W wunfedi & e ¥ wen
GHUSS DT AiGAl B AR AgHISST HHT
8 & AT HLAT

* gIgHUSSY TEIEA H S0 uenal @ qde

HIHT, AIGHUSHT AYfaed S ST TErgor
I e gifed & ofX Sedry W Weual &
U9 Al ek b

*  uRumdes erdeasIdiel @ STEIgT &l 3R

qgavEed fasl #, Qe & § agrvseg
3R ey UfHHEEr § SHE AgET @
I HAT|

qgAeeE fga ¥ demEw

ferga-vara foranfat®r g @ ol o fergeienn
& 99 4 U e & qwad fear ml
g™ § 7Y SHaE & [N WU W SmEE-EE0
FRAAfHAT B SeR ®H W a8 bl & S

3.3.1

foera dxaer @t foaor far s g B oremas §
qdl gl fb U REgdes a=Ee g a6
e ¥ AT U g@ & agydt @eaemel @ faew
far s g®ar &l

Uk QUK @2 YR 9fawe &1 I9gnT
hich BUTHr-adl 7Y ¥ g &7 @t gha @ agER
fhar Tl HeHT, ¥ U A (9. TH. T) H Jers
1981 ¥ f&u 7T &7 s § wurar 9t J9f § ura
A YEUl F qF ARHE JEON H goAr @
TS| e § uar 9ol 6 Refhes-aier surite
Rt & SEFIETeT  SMaFT-3f=ieel Jar &
qRuMAl & e e &= & fevor fear S
Hhdl & oY afed siEmen o ufaws areR o)
UfEra g & ¥ oTgEdar &

<faoT Of¥e WA % ATHA & g H g
T 1974, 1976 X 1977 ¥ ol% ¥ A B
FiffeRad argreedm fREga & Sl & st
fohu Tq| argHUEe faga & # faeRrer, 9RE %
AN & G IS HEH dEie ofk w4l
Rafert & wfera &

e M ararerRel ¥ (FerEE, T e

YHIT) AT FY AT AR USh Hsck Hl ITART

®h @Y AT A Siad-drol ol G fear
T § udl d@l & TR araewen
YR WA @Y AEA Siladdrel bl gedr H
HETHYS /ATl rareen | Afd wer ey oA
S Uh KX 6 8| HTT | Gehd W gAT

SeErl ggeH e 8 gad &l

awt ofR awfad AW F @R e

Rer & & omaug e, AWEAY,
YA H qeT ANEA-99E kg3l # SEa daeH
T ¥ feedl ©R osfyatal @ saga @
fuowwr, o A6 @ gfs Reaialy @ s B

33.2
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¥ fpar marl eEfy 19671972 § w@hA ©R
Jaon & fagdwor F gar el &k ufqaf Sagat
T FgH IS T B9 ¥ [qaRa e adr
¥ 8 3@ &9 ¥ dae i oTguie TEE @
AT & FPER 97 & a @ g e Bl

Rl &= o auf & e fged & wlew
ferar | R T § T 9% wmad, W, wE, 99,
Jors 3R fyaey d feages & ok av & o=
Tl UE 950! © | SAfesan aul & 99d g5l
AqeL | 4l

™ A9 T

T, FEIIE 3R ®HAledk Uodl & ARl
& Y W g 9w F@rl & 99 W
Tl AFEH wem fhar i

fheates (1972) & HEAEE TaHE &l
SYAN Bk T ISR Wk & B wl Uk
foRyde oremga fohar ATl St Wel @l
dor aurd AW JEer 94T &3 9hgd du 9
o ST geasifael arEel & 91 @ TR

TP T a8 F e

gor # af 1980 &R 1981 % A fEU @
YIS Y&ul BT YA wih, HisU &g
fa9ouT T TeheqrThT ST HY ATGHUSST HIHT
e ¥ Rr=rorer Bumadr & Ud ofemae fhar |
ST & GRUMH ¥ 9ar 9T fh HEHTar @l 65%
850-750 TAYIW WU db Qifd &l

Eﬂ%‘vﬁiﬁma'é(%ﬁéﬁ@)aﬁ
AEIGbE & & AE=qT & o
1980 & 1981 HI MO AGA FHoll

SRSy

334

TIERF-1990 & UF 3T & T § TSR ¥
ghg &R vy Rafodl & waa wad

SETul T STGRT Hich AIGHUSH ST a8 (T & U9)
@ Th g fhar ATl oremgd & gRum §
T ue SHad § & e Rafoal & afte
we e R e Ryl |fea amge Rafadi

H Ul e Sagdl <& g fRan

gl &9 @ [@Ra 99 98 & T 9
JWHAE & Feiud R @ oread fean
| foEe SRl e 'Y ¥ 99 g9ed 9 [
BT ®, W ey ¥ ao o)k we @ fear &
Y H Wi¥a 8 TeUE # AR AT S sl
39 whe ¥, s § ofma feg o fawdr
AT 3R AT W g, Wiiem Seedr 8k
gfdem & W a1 Far e H gHaidE feg
T 2| Jgifae EEl & foU aTawd direder
forepfira foam mar ofiR aRomsY &t st & S T §

AYA-77 & AN 3XE 9K W THEa
iy Y&ull P IR FEk qaedl a6l o
gy ufhatetl & dRO ST 98 ST &
TS ®AIARUT 6l U AT Hegg+ fohar Tl
qul § 9ge @Ml gHiHd ST-HY d8 @ HW
h U Um 5 9T & &9 § §ee Rl
(feer 931 &R o) |gE €T T© @I 39 9% €@
¥ orftr T, atftre Rl Iudw gg off iR awl
¥ Ee W 3 YER B d8l d e gRisd
Tgds i g qdor & &Ror a0 a9 9
figed & 999 @ @1 el o 9, ik 39
7Y q¢ H09 H09 Q@ Gifsa off| a0 & ge
ST Uae oifteay s00 Wi, ¥ A @l SR &2
T REd uar ded & f6 fAlm @ @ m)

Fufones sr=wEa

A § ST 1988 @ oty & fu (500 T
q s50° T arenieT ok g oo fagel & fou) afFe
AIE Sfiel @1 (I S S T) IER i
Th Wgo GO B § qa1 el 6 ABIA
7y gk W, giREem gmr [ &
fasda wfaem sfea Hifa &1 egew & Bl

335
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AGIIES FATRl H Wi & fou faemi @
Tfqeia gordr & aRomE & ¥ gRem Swa 8|

el 1866-1990 & 125-99 SRS! @l TN
Fh NS aiffer meg Hdg qIIHE @l AR
smafdar @ faeswor fhar maml €moE 25 auf
& s5-3M®HS GHEl BT (1866-1890, 1891-1915,
1916-1940, 1941-1965 ST 1966-1990) IYANT Hch
fopar T ofemas & QRomHl § gar der fa
gifcae gm faawr & fasdm afaem afw
Ay & weH b, Al W ERT SIS Bl o

310

320°K
1

af Wegr & favd afm 9ifd & &9 § orge
ad qRax wifos geae (Gad) agord o §
T yonfedl & gt e Rar i &k
go § fuRones ordesnsll & a1 @aed
shifaemar & [ & ®9 ¥ g9 U B ST
qde 99 @ SN gRakdar § @Eted
Shifdiehdl & [T TaqM STeag Ua fafdre yaofieer
&l YEA BT TG HaT o | ANO Ha8 deH
¥ i e sgRml @l gl SARRaNG
qRafdar & fou fasdy Wagd @R a1 B
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TN TGRS A AT

feehic HIRTX gremr dag (2 Th <) ol
T STPT h ©: g el dor A o
Fgfa 1972, 1975, 1979, 1983, 1987 AT 1988 T
fyyewur frar war a@ife wiw @ srafa 500, 300,
200, 100 3R 50 TT @ T WA & fou REmE
(1.3°3-103.0° §) & a9l HaTs Akl B IHY,
TegA fharee & @Ro sMae fEd @
wdiequr foRar o G| SeEEE & GROME § qar 9t
b o/ Amga awl § (1975, 1983 @ik 1988)
S, weaqul =1 gt faemett (31-72 [RH) @t
=T @ 3R @09 AEgT gl 7 (1972 @R
1979) &Y HUSSH/FHAIHUES § Id SNgr faaralt
(3-6 &) @1 wam= wil (= 10)

fUeregdl wemdl e (fGleasd, s
1991) &, FF=1 STefisT GHATIHUEIE A9HM 3R

3.3.6

THIG &I AT GIoW fhar 1|
f?ﬂl (STt § I Sl

3. W 50 ty 8 W e b
Gﬂ“{g[?rasﬁfqtvﬁ%ﬁa@'{wm
ﬁmﬁrw%ﬁm@vaﬁﬁmmaﬁw

sfidare § IR gdl aaHE i 9RA § 38%
9% & Awde 4 WS AFET 9¥U & drddh
Y 1 U AT (hdT 47| 59 313 & fou
3rafer 1957-1988 & 30 T & & foU IR gd
YA BT SYAIT fRAr Tl & SNk Rl %
Ayt faQwer & oRuml & IwE @tk
weraqul aTafdang earl T iR GRoTH ¥ Hahd
frer fb RREmeR ¥ 30 T &t W Sl gd di9HH
¥ R dewX o7 Agd avor # g &1 o %

200 mb
e ljor  55-32( DAY) A
200 mb wot =X =108l
W 7 ZY= 2.8
E 5-22 ( DAY) 3= 14:3] <zte» °,V = 8-86
=l B Jess it P< 00l
x| °/ov-||73<6_
> P< 0-05~ 1
oS
a4 o
L n 4r
R 972 =
—J < 3
L =
=2 x 2f
& o
> i ZHIEE
4 5 _6l 40 50 60 70 80
PERIOD (DAYS) PERIOD (DAYS)
fasr 10 :

IRa W & e e 9egs fer % ad, 1972 (Whe wegd) ok 1988 (oS AMEA & av)
¥ R | ARt F R 200 T & W Ae gfavd SOmdl | oweagel o= e e
mideRar forematl @ fRamarer smafdar =@
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i g, gt § 9Had d® 30 T § W Ia
ga agHE 8-11 a¥ &l Hewdqul Srafdar seffd
& W o, e 1y 6 gy g= @
qadr &, NEE 30 T & W IA4 ga AEH
W G g9E & Hhd fedr =

337 g WEEOT F A

I H g& GleHew [N w1 ST
Hh &S 1991 § S 1992 & SR SMAR Ha8
3= A9 @1 faewor qui feham | |ae Sl
&l Iegam gisor (37 9 6 &) o w9 # ar @i
2w (12 9 o d1) o weHl | arl Yerr &
afr (1991-92) ¥ WU HIET Hag S| G0
(27 9 &), wRa qew faee fEEr g/ o
¥ 1969-70 & @y ¥ oy TEEME Gsid @l
ST & QO & <t oy wred e (25 drdr )
& e & oremgd & gAge ol gds Sl &
e fomwr Ayst & gy ° Sfeaw 2ar o
IR qIE I AEH & FEd ol R[]
Siemves AXfard & & & A &g g hw
(1) S0 1992 F awd wEfE a7 &lj ) ol
1992 ¥ SEIX § J&T Blemied [Geovd &l Summ
e GaE AWH & &% Jue fe Ul Hud
&SN § o 9<IgH Hag Sl & HIe @iso
HI: 135 9T OF & &R 154 9 & 7 ) S
TS ¥ gha Moar & & gagr i |isw
faga ey @izl & S & B

g qul PeRl & QWA 9l 510 & ATG(-h
gedh o @ wa # o= @ wliar fear
3@ emdd & fou ay 1988 S 1989 @bl HIAEH
gl & AT YO W GIET e Gl el 9
M AET & auiele & TH UEEd B Y

3R % TaRte Ted ok @ wg fuifa feg

T $ER & SR GNT h A S "ison H
i R e Rul § g @1 48 § 70 d&
fermmur ar| aftomdl & dha fer & &g oy

Y gyl @ ¥ ¢ o @l 991C @Y 99 87 3 W
JEHU g A ol

AT W SR qdeor

S TGOl qEul § IgmUsed fqamT &
qq & U UF deie & fGem fear marl ay
1990 3R 1991 & IR THAT AL TEHROT Naqot
& SHIM & Y0 W g T8 & (98 v
&1 arera fbar Tl agavse fqam | Fafha
A faaror e Ry, ed duet & @99 #
sAftrepas 3R galea/gala & g S’ YAaH
fogm foas ol P RS afkaer sfa@m
faferat off S/ weg U we Ao Al [REw
ff At fomar maml el & faey e o) 4"
fmfr & d9 ge g9y @& Hhd W gaATl

I S a7 Tl o STHRO: AgAvES
yeie & fou I § @18 Sl & I () 3371A
() (i) 51454 (STTOTH-3TA) ST (3) 10,6000A
(B T3 Sifess) S REga-gead Wagd &
o &rwar, SEIluur  IEAT, SeblU  ZE,
TR HE, STHT T69e, $Hed YaiuH Ufs!
3R g T avvEeE aigfaedl @l Helidrh
Tee enfy gitra few Tul onesl WM & gar
gol {6 aranoaar aff gael & o gk &ul
&% fou aftad 4 ok faged@ @i & fou
A A1 F AR TOEERAl & I 36 ol
feg 9T Ul gy dlTeERdl & (oY SMmesl
qRomE @Y, g 9 ©R ¥ w< g Gaon
% | WIEGd fhar ATl

TGO TY-IEH F WIS T

g ¥ geE % A, @ REE ek
Hfces e & TeaH oiR Siigar & SSAFe
frafemeg g 1112 $Ed 1992 & ENE
qgAUESY SNF & $o &l T & BIA(E
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