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TptftTBS)

'EFTT?^ :—Sfo ^o ^o tfto q?To jft?T5r

n ] 3TSr^, 3i^ ?]

I. m- fa-^iftir srf^^qjTT? ^«tt
g-Trm arftr^^q-fTTaff % ^ sr^srTVr

—q?To qeTo r?I15IT

2- ?rTa f^=^Tir giT^f ?> sr^rnTTfT ?rimf %
Ptk3 sfRfi^r^

—3i!!ft^ fi^m, iflfer? 5rHT5 I'ftHT TRt

3. ST^of arr^^q-^TTsff % fiT ^RT
^fT^dTfft^ arf^T^jq^Taff ^

—^oq^o "fto q^ ^iJoqHo <[Tg

4. ?rT£n"<ir fg-^iff srtfe^ sjtt^ arftr^q^R

5. frr«rf^T5rt (Mixed Model) ^ srmfT^
srrdTTf^^ TU^ir srf^^rTsff ^ ?rf^^c

—sfto q^o SRiglH q^ "fto »T>:m

6. ^ ^ ^T (Pfe-harvest)
STM %• f^q (rainfall) ^

arHTerT (eye-estimate) ^T inftT
—^o %o qsr 3Tno qTo q|?f

111

111

IV

IV

VI



7. ^ ^ t ^ %sTgqrg- %sTT^fr^ q-T
srrf^fsf^ 3Tsq-zR

—q?To%o t|3TI, q^oero irg sTfoq^ro 3Tg3tT

sra"^"^ %• qj?r^f % srr^^r^ 3rsr?rRT?iraT

— STRo tTo

ift ^siff Jf %3TrF«T^ ^irt^ % f^ir
iTTS'̂ r (Stochastic Model)

—gtjgi'oiT^To g\o%o f»TR

10. 3f^TT?r sfTT rr^ % iTTq-?r

sT-RT^rq '̂f ^ 5^fTm
—gto qqo q^ ^o JTo fH|

11. tt fr^rsft

—q»To

12- sj^ifr^-q'T'R"^^ sirift '̂JTf^JTT (Genotype-environ
mental Interaction) % ^f ^rTTT^rTW f^fsT
^r sriftT

•—afto ^o

13- TTiff rf 53Tra 3Tf¥r^?rf % sttstR

TT ff 3'?qT^fr % (Prediction)
(EPA sftT ?riTm^)

# 5<^^rT
—sTRo ^o q^?r aftt nfiW\

8.

9.
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'IJlife
^^IJi1^<feJi>iii8^IbJ^S

^iBjkflJa!al'a'̂nh'h^A'̂A1|^piJs
iPktliJ.iiS^Jte^Oho^oh^ifeJ^ifeliekBj^flho^o^oiji

ifeJ^Ite^^iiiej.IM£iJSlife^iifeli^zh&hifeiyieJife:\ilifel;li£;^
liJ^JiilliliiJsiiiiJiii£iII^J£4IiJiliaiiJ.2jkh?.lhIjfeifeJiiJie
^It^hJS(jHit)®Ak^AJyfellaS%yiltJi1IlzifeJiiPitJ
lifeliMh£tJ^ifelte2J^li^lislit4ife[Z]^ii^[I]iBJ^ii,%lh

kimhiki^Mish^hs:i^ifeJ^lsi^iisllt2al^i^£

lililJi

!kim

liiS

ki^asiisl<kJS^lK2ai^i2l&£

%jiiihiij2iibmisBm

IIIJiIiIJiifeJ.iltfejIhJiJijisSiei^JfSfebjy^J.^
'Ikfei.^jyeli?h^iyie(-I'JAI'a)o^J."It^M.1|

IbifeJ.It^iJJShifeIkb^ifeiyisitklltJfti;i^h£ii^IbJi|mhIlilJe
^Jlii£4hii^JnJ^ife^J-ni^JejIj2jjtIJiifeJ,^ynJsk.h

ifeiiimk^lifeik^lhItyn^Jfe^J^ife(V)xb^B\k

IHlii:y.h'hU^lfebJbfebJ^Ikh

'J^h-Bb

ms

l^bB:^<^j^l£lkh^^b^JiShkmii

(m)



(iv )

STfiras^Tiraff ^ gi^ st^t

^51. "ft. XT^

^rq-r^ff f^^^r^g-T^TJT

HT?l5I

%o tr^o TI^

?ft

¥T ^ iq sryif 3ifvT^q-?rT3ff % sriftTr
§TTT felq- ^rr ^of^ftq- arRr^q-^Tsff ^ ^=^JTT ^ Jtr^tl^T f^g- ffTTf TJfT
11 ?fg^a: wiffftq" arfw^^T^TTsff ^ f^flr, ^ [2]
?r«TT ?T?r ^ ^TTr^fJT [6] f^fsr ^ i^fsr 'f^cr %
^q- ^ 11

^TsrT^<ii 3^1%?; ?igf5rcT 3Tr«?f??T^Tq'

fciTTsr

HRm

3nf5r^ ?f5[%^ 3rg;aT sjrr^iT srftr^^q^T f^rsRT ^"t w ^
siTT'ftlia' f^iIT TITT srit-^ (ith) ^q'̂ ^R %-^t (jth) ^T nio JTT nii
^R, 0<mo< mi, 3TraT | ^T tr^ ^R ^^TT
3Tf?r^e75TT Jf ^tg-T t I ?rRT?3T fg-^iff srtfk^ ?fg%?r 5?rT^ 3Tf^-
^q^Tsff %f?T'̂ S ^Tf ^T (intrablock) f5f#'?'r
?^T3ff, srg-Tifl sfk srvrr^f %g-inarTfr ?rrf^ 1 i sTf^^T^rTsff
%arfeic^ ^ fes fwT Trqr t ^?t% ffT^Tk sft Mr ^ if | 1

^ STtf^r^ 55rT^ STf^^tTq-ysff ^

ffTfiT^ iE2:a"»r arT^^q^r tt srf^r^mTsff % =^ik % f^tr
feqr titt 11 jfr^^T ^ttstrit,

fs^off srtftr^ 'i§'^ sTftrqTeq-^Taff, f^^Ptiftir ^rrf^q- zfr^r^T ^«rT
f^^TT^ir % f^q srftr^raPir^ | 1 sqrqsp %^nff

arrftr^F ^f^rg- sif^r^^q-fiTsff %^t't ffrirfw f^?r st^r f^qr sriq
^•q'T 3rf?r^^q"^T st^i^t srf^^q^Tsff ^ %• 6

^ r^?r sr^R sriftT f^TT %f^rq ir^ ^T|Tir

sr?f^ fwT '̂TT11

4



(V)

f?r?5r (Mixed Model) ^ SJTSjftR! qftsnif
3TT«nfer 5lf5FcT

sfto iT^o ani^T^r gto "Tto

%sTT^rff^ tt snsTTft^r Tft^rwf ^
«f"ft •?rt^ ^ cr«rT ^ tI 11 Ttft %

sRT ^ ^iTT^ Jf ^yqit ^T^rq- 5rT srrar 11 w ^
^ srmf^T^ ?TTITS^ >TT STTSnft^ ^ TTt^ Slf^PTTsff ^

% ^>T . 5tiRgi¥ (factor-factorial) srq>T jf gfr^T^ ^
STM t fl«r (mixed model) ^f qf^iTW

gST^TcT ^ 3«T3I ^T (Pre harvest)
g^fg^TR snea ^5^% %f?iq (rainfall) ^

3fW51^ (eye-estimate) ?!T

sm

Ifo 3TRo qtTo

j^rxiT^r f ft: str??

HTttJfl

g^"?:ra 5f %anfsi^ ^ ^ Jf
^T'st g^R-=^?R eiTH Jf i^T ^niT q|% ^ ^rraifsi^-
arrfq^ ¥Tf^5T TfHT I I gsfTm t 'TT'Ti^ ^ ^TST ^T

% %(T ?rTT«riTir st^t

%sr^Vr tt jr^rra Tmi ttt | i 'TTr^i^ % ^rtrmir
f^S%qiir % STTRT TIT 5^5?!^ tTT^^T, %rfTT^f): TSH'

^f f^%f%cf f I
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( vil)

?|cg ^ sirfs?^ %feiT
^T3?r (Stochastic model)

gT-^T

gto qHo feHtf?ifT, gto %o irg

STlfo ^o 3TRo 3T{fo,

HTTrn

^ ^ % sf^ff ^ % 31-ifgi^ ^T •Jrq'm
f^ZTT TITT I I TTrfs?e' S-tTW ^T ^]^
(Stochastic Model) ^ ^ jftsr^TT ^ %irT T^TT |

^ ijcg ^ ?Tf?f?sra sTifsTEF ^rffT fwT ^rr
^T f^qr Tq-T 11 ^T^q'ft'Ep sit^ff %
^ ^g-T TqT ^ITT Tt^fTT ^TT^ sfR% ?rc^T^ ^ ^ ^cg
% iTf^r ^ 36.42 f^pqi ?r^^T 11

SJT^vI % 31T5R^^"f

gRT

^0 qrfo TTS ^ ^O ffo

^To q;=^o ^o, q-RFT^ft

?r?a" rf %?ft ^^Tcq' % Tm stt^ % ari^fr

%f^iT ^rq- g arq-^ ?rf^u srg^R wim ^
srrq^^^f ^x f^TT feri Tqr 11 g^frr 5^fT^Tf ^ TTsq" sn^^

(n °1)^ ^ ^•'t'lTEq' (m.s.e.) %gRT Tf | Iq-f f^^qi Tqt
I ^ 5rT=q"^ % srjq-rfq'̂ ^



{viii)

>7^ ?t|
qHo

^ sTTTi 'T^ ?^fV'3r?r sffft '̂t '̂V sft^T, twT'!!:

^ ^ifrST (Berges) [ I ] ^ Tfw^n cfi; STmifx^ fiTR
sfk sf^ %?r|?rT5i?£r ffrf^^ ^qt^xf ¥ sr^fw

5r^T!?r ^T?r^T 11 ^prf?f^s3" g^t^ % z-^ttctkit ^
JTari'sf^T if f?rf5=^^ 11 Z ¥7t^TiiT ^tRt ^T srffr^^T
^TT (arc sine) (V) gw!^ | ^?rT fe |TfTT ^^TTfitr |

3Tg^'5T^—(Genotype—Eovironmental
Interaction) % ^ =FT

Sfto ^o

^H2T-208016

fT^% t? ^r 5f?f aTg^fSTrfTsp^f srg^5i^ TilkTiT STfq^rirf^FJTT %
argg^r '̂Y tttst tttsit ^r'TTsrqiiT ^ f^?T ^t

sr'ftT Tnar ^ ^"tR^r ?rft^ f^irr t i
?r^T^2T'iT Err^^f Jf srfTtfjrf^^T # TraT srrq-

~^f «nft irraT # \ titt
1%f?rf?r sTzflTf Jf ^ if qif if,

sTf^sr^ftT ^ sTr^srinT •':|̂ f i sr^grr if ^qg"^ #
sr^fTfSjff %^T^iff ^ t5%fq^ f^ST ^ ^T smm Pp3TT T^TT | I

8iT^fR: Jimt ^f 3^fa r??i?t ^ snerR sftwfr
^f grq'RfT % (Prediction) ^ ^

(EPA ?nTT«rqoi) '̂> g^fTT
3itto ERo arf?: g^rffft, q^io s^oarTTosnfo,

HKTJfT

-^TKftiT I'Sr srg^tSTH ?ff«TR 5f «TTqT '̂̂ TTiff % 5q-tgf
%5frff Ir g-^grVjf ^ sr^Riff ?rirR-^T 5r?iTTf?r?r ^qi^ ^ttttkjt
(EPA) %3TT^?r?r % ?T|t q'lf |; sr^: q-f ?ririn
TITT f^ ^qr^fT ^TRS'T (EPA %sTTTT) %^^g^FT ^
JT«TTST^r ^ g^T g;# sura qr snrnf?;^ |̂?rrTT«ririT ^x\ # i
3TTS 5?r sft^ ^T?r %
^cqRfT ?rTTr«'T ^ ^rrq" ?rTrirT tstt i T^rr epa qx stts
% ^ ^qr?^ ^ zTSTrngr ftrfsr ^ «rtfT
srfk^ I g|?rirT^-5qiT % sttt lo ^ %^cqi^^r %

nqifeT EPA q^ ^TTmiir ^ qifi epjt eit ?! 11
sr?2TTl%a' ^qr^^T (EPA) S't^t ^^qr^ ?rm«'T

^ ^a'frr |r jtstt^t ftr^^TT f^ f^fsr i


