\YAS ﬁg/(y)v&;ﬂﬁ-ww/rﬁg\i JL.«/&.,E@\;»,‘_;}J}QS d_,—s;r_,lﬁ

Olgol adlais 53 (g5lal @55 95 53 3 hpd gy 5 Shas 5l s asls S5 Ly, (o) 2

\ .. b4 2
03030b 595 5 A 5,58 ol g

e S~

se iy Al o Coenl 81,5 SIS A5 o pde 53 ((#y5 oS 3 Shas iS5 P 5 et e Sl daly s
23 IS Bl BT 53 e 4 o) S FOF STV Voo WoF (glaul S K fold )5 o g b YA Dl s 2asn
i s Jane 3 (5,505 5 (e tn e Vo5l s (0ll) G55 Doy aes 53 (S0 IS T L sl S S - b S IB
Vo ims) om0 V0 sy 59y dmold) )8 55 65 A000e rs‘f el o |t 4 Dlgial 55 (e o a1 20 5l g solel) (S35
2 S s gl plss (LAD) &S s o plss (LALn) S o g ld 310 Sk ool sme 1 (K5 5 A aslid (o il
Bl IS sl 4 A SIS U 555 5 (LAD) G55 05 (S ey U Gliiles B 51 S 5y o ¢195 (LADyjnear) 45 o al> 5o
5 LAD jneur LAD (L ALy s (CGRGipear) (b ad o (oo putms Ay o s 0y (515 500 5 e (Ko 45 313 OLES Szt
O SN0 Sy 5 e Koo 3l 0L LAD gy 5 LAy b (6ol e St (St 05 3 Shos (udls 3,929 LAD,
2045 dal Cewd 4 Sl p el SRR S B A WIS saa (M s ails slaas &5 gy 53 SN slaw Juld 5 Shes (gl 5 3 Shes
als s Shas b (gl sire 5 e (Kiod LALay 5 CGRUjpar 315 0L 415 3 Shas b 1y (Kosod 05 s 0 0 53 4l 1S (o 0!
33,8 oo Kl 03be Mg Sl B e 3 9 CORpinear Lol & s LAy il 580 4::,‘“ S b 5w O 5 o ulg ys sl LIS
Ll 5 5 asdllas 3550 laci 55 3 Tall (B gy il GRS 5 K25 esle A o Sl St S 01 4 Sabe b Ll

Al gl K gy laciis il LAL Cond s b Gy p0 (S 5 Moo (s5bal fi5u 41 035 G oo 21> adlllas

;,S.l.q.a sdrw -\-i'l) C.F,w s&fﬁch.nrbé Lngjéa»aua;-\.ﬁ LCJJS ‘5.&.15 ‘5\.&65“9

osbe 5 Shae (YY) ((il o josin 2 fY_}w ol s i
22 S St (gs pallt Sl ol OalS S
DS AemST 63 Sl oS il 5l e olS A 0555 sk
S A G 5 Wil e s A S5 o S
ol Ay b sk s gt N s s Dl
3> o S e AL g K55 sl 1 5 3 S

PRV
35S a4 (Ko 01 b 45 sl (Glodzmy (S5 Shee
e S S S5 5 s sla ST
S e S = LS 505 (glod S gdome (Slarl 05
JRS oS K55 Snpo 0 S (Sis S Ol a3 Shes
AL ks o) Sl o) Col s sy 4kb 343 e

QLW\ L;”.w oK&J\: g&))jhls 0 ISES s gC)UL\J C‘)’Lp‘ B Q&b) )L»:LZ..«:‘ E) .,\,Jr)‘ JAM:)S L}JL\A 6}"";‘"; ;,.,JJ? “ A

\rd



\Y’A?}ﬁ\g}/(y)v&}‘}-@-’;/rﬁ:j\i Jb/ﬁ@h}dj)}wQﬂ}rﬁ

}‘.X;u“—\c)Lﬁf\.ﬁ\@é}}#ﬂ}\y@jﬁ)dw‘C,\.ij—\‘
57) S5y 2 gn ez L S| Ll o b 5 bawls o310
o Smte ks 53 s a3l il 35lhe 2 53 (YO
ol S e sy 6,505 3l o3 5 Sl 1 wls s Shes 5 LAI
Al s ol sy s s o (350> b s
ol Gl s baakin o LS 5l 8 4 plaplhil s sy
oL s Yol 48 ol (38 53 Sty 5 eSigy)
i Oz i 5l g el 4B S B0 s LAT (asis
S oo 0l 4 1y S5 3se 5l g5 BB e el
(B) S o My sl a5 e 58 JUab o S
(#3 OLalS s, Shas Jeesily ol sl 6l Ri S 5o
21 el 5 Slas oS 3 pdoms S5 50 slay sSU S
ay s (lapll iy LTS 5 8 s el bl cnl 5o
(Gl 3 500 0e) Coel 0 3 guee a5l 3l 50 el 3 ddens s
J_glé:|j_;=)'\e:u@\)gi_?é\ﬂuv\L\Q:éjbd,ﬂ)«fLi
2 4S Je 55 () (Cnl 5 gdoee daie) L5 (gl o i
Ll § amed Olide o il 3 Sl S sl bLSy)
oy e Cussdoms Kos 3 el oS 5 loda sk S,
Oliizes . les g Oy ails 5 Shos oS> g Jole Ol e
QJJMH)‘MQUWWAGLM;JMLgﬁa
ajﬁ};_,_:sjs‘t%b);‘(w);ﬁiﬂg)yw|Q.iw.xﬁaﬁ.a
@L@LQJ}MCJ_}(:‘J\SAS LS o et Jaes 5 S 55
53 cdeade b ol oS 5 done e LTS St ol > 3L
S5 3o Gl lBlE oS il JS2a 35050 5l (e
A3l anils iy Olee Gy 2, 575k 1 5 o w0 pd sk o
S i g e Lol Ol e LialS L oS gl Sa ((VY)
Slaasls 0Ud o g oS 2 5d Cel 5y b a8 Ll Ol
Sy el Bl oS St ole IS Rl 5 edilely
oS el 5 andy aS Ll 5100 5,8 3 b o 0n 5
sj_z-}oiol_(p\wt:ﬁfda@)ylaﬁmuéﬂﬁtﬂv
0,8 S8 ase gl 5 (5 me 53 olh5 0llS &S sl
NV g sal b ge A5 (o Sy e S (S

5 Sty (S50 ol Ol Ogmen Sledas elss
3 pde Oyse S S 6 Sl gl s Ol 5 eslazal o330
Gl 2la s Legiters 45 A0S o Ol 5 (V9) _uydl SU(Y)
S G 3 Skt K55 RS 5 sy 3 Sl
1l Jaiil 5 b s S sl 5l 45 55558 515
23S o )50 e E D)0 &
Slaaons 53 035l 4 ol (Slalwy oS ay SJUT
350 A S5IS 5 SIS Folol il il
S e SISl (Y0) 35 o )3 eslind
PSR K S SISV N DV W L P TP
sla Sisos > a5 .l (CGR) (Crop Growth Rate)
S sl 5 S sl of ol gl 5 55l Glodomy
R R R G e &
Leaf Area ) S 1 mla v 2L 1) 655 Of b g5 o Jlai!
ol sy e 53 LA (Y) 4 S (LAD) (Index
Sl 5 il e oS s el il g
das o 3 b w1 St asle ulg s Shes 5 olS A,
Ly fad by Ll s s du@x,vﬁw,m) ()
500 w35 3 Com3 M5 e badul 3 cal 5 das 0 (535
G 03 g0 et Jage e
3=l ol L Bl s a1y s Sles S5 00l 0l
$laBl ooy 5 JS 005 Lo A5 L LS o slakyl 3
5 ST g el i S ks -4l :ﬂ.«p%}w—oi
L oshl eS8 Joslge 51 S0 5550 50 60k 215
Sl ol sy YU o, Shas 53 g slsplil Cled
s STy 5,8 a5 s el aled o Blate Ll

S Jole 51 SO e i S S W ek

J~_..Sude ey Iy gslasl

e Laol 6l W oS ol olalS s IS 4b «

(,.IM._:..«: r\)ﬁ) o)'L,\_;‘—\ ! J—i) J_A\j.o e CAM
40.)_:.'5 f.\_wﬂ OK:_w.} L}.;bu} QLAJ_,b -y cd‘):.»_wﬂ

Y&y



...)bC)JS-\A_mA@AJﬂw}JJ) ‘5\.&‘)4:'-\.31 ;;".'J‘?‘k‘.‘})‘;"’)ﬁ

PH 5 oSe e Sl o SV S (ol (5 2B 2 pasie
ahi 5 el and b (F) cl edd 515 VO s Ol
35 Ao V) 5T by s ol s i (S e
G 53 sy St S s o3l all L 0
S o SAS 53 i 0 S A VY Ll (6l o—Fe
0555 dioss o) 5 S 0 SIS 53 el o S L ToA
pam o el g s dlw s Gilasl Jows (e
3ol S sl ol Jols pi g Slles
DS A s S0l g anty 5 G ool 5 e mdans
o ol U e s clslS sy A Jels il
YO il Cauny (g, W g 95 dols 5 Ve S lacass,
b b ped iy ol a3 5e Slacd B s e Sl
Slles s p VoY sVeo SYV Fo¥ Yoy Ll S K
Aol 5 oLl WWAY slnii syl T 555 50 2lS
ASile oa glacile bessle sl 23 8 s ol
e 4y ol (ol bolan Liusy Sy s 4 OIS
et e de plBl a3 5 eslial SIS TRl R
;_,JG):&_.{J_AUQLAU;{L»)T): Sy g 4 andlas ol ol
e IS5 4 Se ST Sl 53 iskeas JHSS b o b
S S S (6,503 5 (Ve Sl olaD) i o
b (A OIS s S5 5l s fapks Vo0l day D)
Sl 55 oa bazealS LolS 1zl Ol b andl el |
2 S i ele s Jll b e g S Skl L
35S s S Jleshand, LaBobl b5 g, ps Jhbes]
SV s e 53030 S e Sy o3l 13 O 5
Ol s L o Jlisles S al> o 5 (55 a3l @ al> 1)
A el Sl el ey s L o ij_l.s \YO
el 5 s slacins) Bl il Coles L el e sel
GS sl g a5 oS sy 53 5 3 S el
aily 5, Shes gl 55, Shee 5 i osbe g s Shas
S s Jee €y T A S i) LA sk
Pl el pasioe (Balal D) g 4 DS e glacs,

Yy

SLit oS 3 Jlos 35008 (1) ol Olgrr i e 3 205
53 Lot a3l 0 ol Sl S 5 5 G o3 Olgpn oS 381 0
oy i S5 M S 5 ko) K25 5
) doms e alS ) W5 ol 5o el oS s s 25
3 Sdes Ll 55 0 D03 (g p0d e e b s Sl S
s, Shes Sl Olse das falS ciliee Ol s | s Ll
Hegf,_g&fg&;,\,uvi:ﬁwp\am@l@
= b s sy Ay Bl 5o e oS Q) 5l (Sa
S8 1 035 Cpgily S5l ol CGR kS ¢lis ) LA
ol il iy o e 3 A Sl s (ol oS s e
Gladsl 3U09) deas e malS Culd a1 Al sl el
AL A Sl 35S 65 S o S a5
o5l L 3138 b Ol oS Ol 35S S
Gl 5 g SalS G b Sl S e S e s LG
() Ans o 28 S s (6 O s

LAy s Seo s s cillas ] 3 B
LADy., s LADpjpear LAD (Leaf Area Duration) (CGRyjjear
5o als s Shas il 5 als 5 Shas (i o3le 5 Shas b
3 Slacs 55 (Shes 053 Job o (Stees Goaren
30l 5 (o5 oS, o gla i 5l el e L
S G5 s B slasetlins pnd sl Coass
pa ol il 5 55 o D)3 A 6y b

b s, 9 olse
oSl Sladst ae i 53 WAY Jlu 53 Gags ol
S acilate 53 w3l Olgiol an o oK1 (65 ,55LS
AESSYY a3 WY Gl (5 e Ll sl Ol g
Lol B s a@ds YY 5 a5 0V LLdlas Jib 5 Jls
Gk 035 e VY0 l_.usch_.ﬂ)'\ e CL&.U\ s S
L_ggﬁ_;s-,&;_s-ugm_méb\;dj_ié.\_;{ﬁ_z
ol ghls Sl Jose St il o Si a0kl

033 (V) Al o gl 03,5 51 L gas 5 (i g0 ]



\Y’A?}ﬁ\g}/(y)v&}‘}-@-’;/rﬁ:j\i Jb/ﬁ@h}dj)}wQﬂ}rﬁ

Oy St oale m  ebas Al 50 S 5 Shas 4
D e LU PV e W N [E NP LD
Ao d o Sogby b e Aty 50 U5 s 0 Slas 4l
i nbe b bty BT s Ol do s e 5 lons
C S el S e s @ ohlesl 55 53 Slls K
Sl s (aoms) Syl 15l dasmn S os (sl 0F 3 S
A eslial Ut ity 5l Wlize 5 oish il ous
(LSD) s sne oslis J3lam 55050 Jaw 5 a -, Klos dnslie
5SAS [l 5 5l obel Sllons g b 0y O s

Cou g s
Sl 35l e Sl LALps s 51 sy s &oslis
e 2 S e e YT sl s 55 55 LA,
4 Voo 480F duuﬂb_wi;:_ﬂ_iéu_;;«{aﬁc}ad
YOV LYol ol SIS 5 o 2 ¥8Y S EVY LS S
4S 5,5 0lo (%) esl3cis 5 .3 g Lls |y LALpey 8 %8
aS sl e FoY VI Gla l S S DAL &5
):9°\°uﬂ|JSJ§;H6LASﬂ:\MQ:ﬁJLiﬁ|JQTJQJ
CLas = 03 S5 o 4 V)l S IR L alie
©) sdgios O b e 53 358 S5 VI, ol S [
S SR s e G G S35 Ol e
e g e Ls S CslsGlghl o) 5 FeY WYY
3 e o O 5 2l S s 51 i VIVl S (S
= OA) OLLSn 5 Gl andllas 55 55 Yo Ja\;b}fwﬂ
LAIJE_;)'\JJJ}YJE,\JJUJJLSUJ,\iﬁ._.a‘()\zﬁl:é](;))
LaJ_.{ﬁ?AﬁLNJ'\JSJ{ﬁ.}JSLAD)dMﬁ)'\Jx_fLAD)
S Al o b e sba LAy s cnl 3 s
Oy Jaroe 53 F/0V 5101 Lo gio oS (5 5 a4y b Sl 3
5 iy 5 Sy pals 5 b ol SKas A5 aS Wles S

Loy yop s oo 2alS [ LAL (Y8 59) S (g ,m il

O3S i ol EalS 55 Jases 53 YA 4 S

S Sl (V) OLLSan 5 oy 3 bl sed ol e
Jsle o S Seslll sy s axls S eIl g A
2 sl s AYe Lol oo Sas 055 5 S e
bvge il & o ol s 3BT S s A e
5 S Sl s G g 0 S S o e
iz ol olSos e mpas a3l C e, Ly
=& &y 3o 4z LI-Cor LI-3100 (LI-GR, Lincoln, NE)
035 G Sl S e s (5 S 03l 4550 53 o 55
iy B e il n s el Sl 4 ey S
5L Jaze s&ale3l 4 5 s el yl 3 IS s s
55 (e lalY U YA el b Ll St 035 &S a3 b
Ll Kist asln @l cod it 3l S ol ax 3 VO o
= AP YA 555 5 CGRjpear dmsles g i3 S o5 5
oals 2l o S O slmesls o il L S8
dosl>es .J..ZA:éJfJEJJJCGRLineaIQb;p«{Ja;'-%JJM
i OTLAL Sl o, ol 5| shais 8 LAD L 52
A alows slae OF (aads o ) 0555 dsb
33 ke (il 5 S5 s 5 Sas (5 S el sk o
VNG ol b)) &5 a0 e 6 Yo b 5 Sles
Sy by Sl (S I Sl o (e 5
o) S0 s S s ele e pas sl sl s sl
5, Shes (6 ,Soslhl cgr Lol sladdl 5 s cozlosl baw
o cale L) Gy 5o I sl el ails s Shee sl 5
ol 3l lss s JeelS I a5 pde 5 s s S
Ol U 3 Ll Do sl e 2 S 0l DS
i b3l a casils Dl O35 5 IO s als slaws (555 o
Wby e 4 by e Sl plal 1 ey LS Jie
S o At Ol A3 VY gy s i 3 S
Sos G lpa Glapldl plas Jols (sl 5y oy 5 500
Ol eds Cils et gh ) Aoy e 5 O34
033 3 o alone Cushy doss s A i oL

}MW[};AAJ_’;Y°&M>Q)})MJM50J~IQ|>JEJS

YP¥



...))C)JS-\A*},,A@AJ“&F}“) ‘5\.&‘)4:'-\.31 ;éﬁha.‘})‘;.»)ﬁ

Olgil ol sl Lyl b 55 O3 slad ma s A, sl e le pKile awslis ) Jgu

(g/m’day) CGRpjper  (week) LADg,  (week) LADpinca (week) LAD LAIL,..
Lt
VA/AY® V§/08 VF/AS Yo/YVE /10" S.C 704
\ATAR R YA/NAR IARS eV \fian S.C 700
YE/oA" V&V VY Ve Yo/pqbe v/a4° S.C 647
YY/AYE VAT VO/Ff TY/AY® \\AS S.C 604
YEAV \O/VES V1/49° Yo/l Y/OY S.C 301
\AZ Y/£4 V/AD Y/¥A o/Y¥ LSD (0.05)
b
YSN a Yo/rol VF/54° Yo/fy F/0V O Oy
\A/4¥a 0N Y \Y/YY® WAAK ¥/AQP S
AIY V/A \/$5 YAt °/0) LSD (5 %)

A36 o/e 0 ezl laws 53 LSD 0ga3l ol s S 2tie 8 S I3 ol oS e o Sols Osne a5 lel ele a s
gé_hﬁ- .,\_.f:) 69> 33 gfchwrbé :LADlinacr ‘&Jjjlﬁ):e ;JM)U o.;L;:.éme )‘ KJJCEM€U; ZLADS_m..,\L.iILfL;e )l)h;'.u ij

J= > LADvinear wi»l..» Adls 6ol g sl sla s
Coafel sef Gla ul S K &S o \WAS sl
o 1) LAD inear (2205 5 opids cazia \Y/44 5\ O/FE g
Sl 50 St ol sy ee 53 () Jade) ks ol s
et 3 s e b Voo y FoXigla il S IS
eS8 Sas i 8h e LAD e ke
ia WYY a1 E/84 1ol eal b (2alS L aS (g 5b
A5l end glads s spS Tuy JalS (gols s Hsba
> (LADy) S5 Stew, L as SIS 51 LAD
YVIA L Voo JJJSL’K«_M Axdls gl pme e sl
p S i \OVE LYo Ll S I s o i s
IS s cis ) 5 S00e () Jsd) Wsg Lls | LADg,
L 2 LAD L (255 Oy lams 45 50\ VY 2ales]
51 sz LADg, 4zia VONY Lo (25 o> 5 Yo/Y4
5= OY) Oldlas v aS 6585 Ol s S Wg Kuss
LAD 5 LALyy L 83 SIS b I8 515,55 Llos S aub

el ol sl lis (g5l e s e L5'<:““’("“ (r=2/YA¥)

Y20

MLL?‘ ‘Lfb}. .L«.:J 095 > J)M .L..:):J C& :CGRlinear

Al u o b gols gre s slis LAD b gze 5 )
pvoowl;ﬁﬁ‘ugpmvva@md\&ﬁp
S azin YEN LY o) S K 5 o jides caza YEIV
5 od—o Voo Ll S w4 Sl i |, LAD
33 opl sl Ll Kl 513 e 55 4, 55 7o ¥ oS K
Sheime DLl () Jsdr) Sl 0353 Sl ine ol S S
SR Yo el S K s el a5 ils Slebl (0)
GilUlela 15 01 s 5550 V) 580F cla l S K
Gl S 2V S (K (VL Sy es 28
35 Ol S IS ol 53 S (S e b
SILAD .ccils s gme U 35 LAD Jlade ,, St i3
U5 a3 azia YV & 55 Oy Jasee s azis YO/Y)
3,5 o SLSLATL 5l &S el S5 LAD s ol zals
sy ymalS 5o b I LAL ¢ i L s 45 il 5l
1 s o 1,5 50 cou S 1 g m Ll 5 anw
Al rals o e daudg 4 50 LAD oS 55, 0l

J<""\—<" L =5 LADrpinear3 ) 32 > Ji-’l—‘)] 3550 S s



\‘“A?}ﬁ\:’,/(%’)r&}&&’:/r"}\i Jb/ﬁ@h}dj)}w&ﬂ}rﬁ

C}L@M‘ gf-lﬁj‘fi .hi‘fﬁ BL) Q)S 6\.&.»\9‘}.:& éjﬂlw.ﬁ 6‘}?‘3&3}’_’@.‘94}‘: éjg.q& gwbﬁ ua;-u U’-ﬁ‘i“ Ama_u.a Y d‘gu\’

Cls y etls dlss Sae &bl o dbolias s I sl @ s isn S5 8 gms Sas
(%) (kg/ha) e N < (kg/ha)
L
AR SVeA/D® YYOO/$ ® Yof/v P o/vs P \avAN S YEEAY Abe S.C 704
YY/¥© BoAY/Y © YAV © YA4/4 ° o/5¥° YOY/A ® 14150 @ S.C 700
V0 ° VaAY/s A YVO/e o/AN? Y¥o/\Y© VFAAY S.C 647
\aVid A4SV 2 FYYE/N D TAF/A 2 o/AO® YYV/YY e YAYOO AP S.C 604
Yo/ $5Yo/y YEVV 0P Y4)/e b o/AV Y¥o/qy b VPYe B $.C 301
Zh1 VIAQ/¥ AARTAi \f2A% o/\Y VALY YEYE/0 LSD
b
YN @ VooV @ YSFA YYYy/s o/AY @ YOO/5 Whey @ S5 O
YY/A A Yesy @ GV o/VA® YYAL @ WY S
VV/¥ \Eale V1AQ Oo/¥ o/YA Ya/A F4¥o LSD

A3 o/00 Jlazl w53 LSD §po3T ol dies S 2e G > SPGlls Pt o oo Sils Osmm a5 olel ole a5 0%

Cer It syl kol dhax SILAT 23 oS
V) sl (ALS 0355 0 350 M5 5 (g5 g b b Sl
o L5 s ins COR i s 5 s 1 238
oS (08) O 5 gy by fals Ty alh serls
Ailes gad sdaline (K3 A s |, CGR
3o Ol e S o e le ey s sl
sV L 5w PEY ol S 5 Voo ol S S
s Shes oy y2aS 5 o iy LS 53 0 S 5 LS VFAAY
23 S sl (Y Jsdis) s S )5 ) S s
2 ,Sdas 5 ool (V5 0) Ol o5 slo 2ol
o3ljis b S0 b gl klails Bl ple 4 e 6 VL
1 e P S K e S 05y oS il s ()
3 (o 3 A ) VI S R Sl i o0
s O S s bl (0) gt 0L
Sast esbn 5 51 w33 5 o el S S
PRGN L5_<:.M_:{,_m LALy s s L;}L.i._élozj_f 3l ds
r=o/F o) 5l Ol S osle 5, Shos L (g5l e

.,L&L»L;d )l)&’u ij

LA Jlis o33 ol Jsb a5l L oS el 0T Kby
wils aiems U I LAD sl oS Al e Sl
of ot LA ol 53l L(r=o/¥9%) 1 dal gt 0T il 50l Csly
s YWzl o as SIS L sl 6,5m 03 5 Y b L
DS aS bl Sl g el 4 S S S sl 5l 3
O3S o0 3,8 0 Dyse A3 SIS L Il o5 55 50 S
b gﬁéﬁ_ww‘ﬁ‘ 092 Uﬂ‘ d}.]ﬂ J:".’.b'g‘ dsg.f-o.:lb )Uﬁ.’};‘
U culS U LADiear u‘<:“”"’{"’h 0 5 asb ails JLos 4 -
345 LSLA"L’)“:A .(r=o/Y’V*) A )‘JL;.‘M 9 v.:.s.'.'.,...ﬂ JAJJSS
BE CGR .oosls plis )\)k;";u Q)L&J CGRLinear J.b )‘ axllae
Ysaro 35 LAI Ly 55 by bL3 1 45 CGR s 5
o5 CORyjpear Aol s il 53 LA 201531 U of —an
L.j (r=°/\°Q**)LAImaX L d)‘.}t;'&ﬁ )L..so.md. 9 g_,.JA A}S/;'Mqr.ﬁ
3 CGRpjnear s b5 1 Ll sls Olas (r=2/0)V**) LAD
e .Jol_ﬁﬂ 9 (r=2</FA**) )bgﬁ_:"u )L\-v«—’ e LAD, .,

Gl oS 4215 ey )‘JL;:M 9 CMJZA LADLinear 9 CGRLjnear

22



...)bC)JS-\A_mA@AJﬂw}JJ) ‘5\.&‘)4:'-\.31 ;;".'J‘?‘k‘.‘})‘;"’)ﬁ

A5 A Ghse Laddl Sl (g ien sliad &S 0l sl (g 53
L;:M_:V_A G g Kz ol b &g o IO sl 53 s
Lol ui;,_fr_g S e aS (r=o/FVH) sl QLS xie
e 5V iy o Vgl 6 | il s 36 CGR finear
5l andllas 5 5e Slads e 53 S e nde S el A 5w
(o/°) c}a_“):) Sols e Sl LD I ) ails slaas
5 A So ) ool lad s 4 ST (g s a sl Gl
‘m;)b_sjﬁﬁ.}M}&)}w)))j}w)ﬂ}éu%ﬁ
Voo ol S K 5 IO 55 €5 Y40 s5u L Fof Ll S IS
Ly I s asly sliead o 2eS g o s 5 4 il Y4 55
Loas s o glas olalles s CL:; (Y Jsd) L g yls
Lol o a5 IO s il sl Lady s S5 6593 Jsb 258
sy 3 adls sl [l G b 51 Bdes 2l ol SO 5 )
L V) Al s 5 o s & s ) 3 slaaly 5o
oS UK I 3 s 3l (F) eal3ci b anllas 55 b=yl
el s 5 23 5 535 Mt 333l i Pof

53 3l 308 WS C S Ol e sl el
s 5 I ps am) &ls sldas aS VoY 5 Voo LSS
3 Yo S S maes 5 gl Wl(hw -1
B Ay 053 Jsb il s 4 PV, Fef S S
A S A g Ye) J"‘JJJK‘:—““—’WLSMM"
3 5as ORIl e b (Rl Gl Ol s o 315 55 (Y Jsar)
d\ﬁab\b@jﬁUA;J@):): A SE L Ll
IS 055 o ludleams 53 gials o5l sldad 053 ol 5o
J‘Mw{é}‘)w}w)w&rﬁ oy 3,8 o
Sl .(r=°/9\‘**) IS edalie alils JJQA& 9 d% BE als
oS 55 5 Ses oS puns Jole O_USV.@JJO:J)\ I s &ls
‘(Q)Jj)djwﬂmw}ﬁl{_quﬁ

s o o Jol> &S ckw d-ly n als slued acwls
03 Sl S el I s ls slaws c]ad d=ly 53 I
Sl Ak 23 s 5, Shes 53 5 Shes 6‘)’.“):3"% 4o
Db mme I 55 s sluss 3 CGRLjnear e L;:Mr.a g

YoV

Cdls el pen an ) SGS s s SNee B 55 LAD (5
G 3 358 I3 s Sho 53 opl e (Steer g 5 Lol
3 S g 3 Shes s ol e 5 Cme LS s
Aol 3 LAD ol o anl 45 45 etali s LAD,,,
Lo o Ol St osle a5 02 1) (Sdews B oas IS8
Q_.N\Cbb&..b'-o:uzjﬂ.«p)LAImax Lﬁfggv.amo—}:
Sz ol 3, See L CGR Lwgie 5o b 51 LALpay &S
Ble 5 b e Sasos 55 CGRjpear LS o 1y B3|
LU 5 s cladllas s 350 s e bl sl olis o
ol u;)|)_<&;_>'°>u@>,:,.\.:, s s o g0 (VU
Ulg e didy Comd vy as Sl 5 (VY 50) ol
DS A 5 1y S 05 i 3l s B a3
L3 85 o CORyjnear U LAD 5 LALyyy s oo bL3 |
S e IS g 1y Sas ol U g 5 LAy (e
9 ke LS:,._,V_A Ols Sl gy, andlas L (VA) OlKes
by 5, Shes 5 LAD (J g Ly oy Sl s (558
A3 S edaliae
e 0 ui.il_,:ﬂ): Fooe 3 4S5 0 P sl el
3= e s leme s o I gme Sl Loy o
s D sl e i s pae Cdo ) (55 Jaes
3V el S S S s 4 53 D oA e e
BEY0) WY/ VPR Y SRrPury BN WIS I VS o L QR L o) LG
A gl as g po I sldws o i o g o S A g
V50 F) Olaims plo anlllas ;3 &g 53 IO sldas (Y Jg4)
e DG oy b Jsb bl e sne lads s o o
S [ ) stgims DI aalllas 53 s ol b il
Yol sV sl pul ;S IR & S (6 2 I sl 0 f
L aig o I sl oy (S gl il
S Lol 5Ll 30 ls ome Sl 5 oo (=277 %% ) CGRYjpear
| RGN PR ! o:)ﬂ«}ﬁ): I sl Olge 4 55,L0 PDlslaws
sl il 58l Eely CGRpjpear ol 32l 4 5,05 0T 51 0lis aladl

.)‘)-AL}_Q.A[)&JS/.;QQJL»J’MC,-w\b.)_o.::‘t_:y).})j)bd%



\Y’A?}ﬁ\g}/(y)v&}‘}-@-’;/rﬁ:j\i Jb/ﬁ@h}dj)}wQﬂ}rﬁ

S S 4513 05 5 o 3 Slad s 45 Sl
St 43158 O35 Al w353 sl s o
(r=2/¥1**) LAD «(r=2/¥$*)LAL L (g ls s 5 Cita
Sl Oli 5 (=0 /$Y**) LAD jpear 5 (r=2/¥7*%) LAD,,
LAD 5 LAL il530 aS 5505 O 5l olis La Saeuen ol
e A5 oS mghios 30 [ 4 LAD i o s
o cdls Ll Gl 059 u:..:.ﬁj.ut; L5156 e 52
A 0 Ll (g sl e eal Bl a8
3,50es 5 Ll o lesitens 5 335 o 4l LS5 lawls
S ;:Mv_a S (Y9) ol Kea 5 iy 5,105 J.JL? &ls
U slisles S 51 LAD Sldie 5 als Uit O35 o Cske
S g o3l a4 S s S W5 S AST il S,
3,1 Gl wls s Shas s 3

Sl bl als Sl 035 o Su5 g 5 Shas L1581 L
YU ol s ool Sl 055 s G b 5l (r=o/F5%%)
S 38 S e IS o A a4l sl S5
O35 el 8l Col dade =l ol 331 oty o (F 50
daly &S ol S5 BBl 035 (deaie o o31GH) I8l 58
.Ju_sjﬁ} Dls e ls Hl5a 055 gl o e

o) s > Shas il a2 aglont n
53 asls 5, s b gt sl QLA s e sl sl
5 S 5 LS 3 e S LS VeV ol s g yoores
Jslas Voo 590 latbon o bggte 5 5w ol Jolu>
Sldlas s (Y Jsds) o LS8 r;)L“SOoM‘}M?\ L
SV eb iy e W laas s (V 50 () Olaiss o
oo ol addlae ks S U5 6 SV als 5 Shes
P lacdsl o f 0o er i Sol s slaobes
2ol ey A5 58 K b s Slis S
o=l Ll sl Sas asle g sl Voo Ll S S
S eS e ol als 5 Shas 1 5 sl €ls A 55 e,
o LAL als 5, o oy (Somod b 25 nle

sl oladlle js ases ol (Y i) s Cule 5 Jls e

Mﬂqrﬁ@fﬂﬁ&bﬂwl{u&ua‘NM
3l OLE (= IOV (65 ins Sl
J|MC‘M}JJ))J)J%‘—JJJJJ‘]‘1>“J”JJL&‘J;|
VO\CJA‘JS@)WM?OYJAJS%J;JQ}JJ
Lls 1y IV 3 ails sldas o S Vool S IS 5 (oo
)r}ﬁ?"\c ‘wﬁwffv w‘;d@ﬂj@:ﬁﬂ)b Lol 03 g
d‘“"ﬁ‘)bb JL).} asls sluss wj'f.qsv°\ w‘;dﬁfw

Lo 5 dd s e & e o3 alls slas I s by

):@fj_:ﬂjbubsu_ﬁui;_?law):ddb&r_o
5o Ll el 2l S¥ed 580 Wof la S K
s ety Gl sl FEV Voo Sl ol S (K
Sls Olis Gill A Ol lame

Ly o/o0 Jlox=| c]a_.,J): Qs Sl 03 Lk 5l lany s
i 5 e STl Ol Sl e SNl Sosea
Oljmee 4y 1 OF Ja e Ll 55 Jls gme 15 138 035 55
S R PV 5 VY el S S sls SEalS e SVVIO
RGPS ANl ‘p_frve/wjvmw wsls e 03y L
b SRl L (Y dader) s, a5 ) bealls o 5
= ml a8k SRl lady s Ll 055 A, 650
I ol L i als (65 58 ladls s 3 slaky o
15 158 3s b Sy U 238 5loyss b o S
(r=2/Y0) 345 Hls jxe
Dy 055 ol ime b Js e (Smes axlllas cpl o
5oL s sdalin (= —o/V4) DL s &ls slass 5 &ls
e Sl ls O35 55 Gols e nS &= (YY) sulls
aSls O3 4 s S Ol 5 s SO sdalin ooyl als sl s
St s IS 5 038 o s S5 4 b Bas
Bl sas slaasls sla ials L a5 W3 S sdalis (Vo)
L aome cpl a8 ol Aol bl (gl pae &op s 4 4l O35
Sladlas js s ol Uccl S8 ol andlas =k

Y8 A cML&_A(VJO‘\C) Q)S dh@_ﬁ S ol rl}u‘

YEA



...))C)JS-\A*},,A@AJ“&F}“) ‘5\.&‘)4:'-\.31 ;éﬁha.‘})‘;.»)ﬁ

Q)S6\Au\idm.&45‘.:Ajgnﬁjﬁmf:‘:ﬁuap'-ugcfjﬁ).:}ijéc\.ﬂ:ﬂ.\;ﬁ6‘ﬁ%ﬁj}k@&b&|;‘&ﬁbrd}.\>’

Slhol glprsct l s 5

&l 5> Sas Cls el Eo e o3 4l sldas I s 4y slass
(Kg/ha) %)

LS U5 Osk O3 O Ok = o Ok o o 09k G
OA/Y P V¥FaAA P T4 P AR Yo¥q/y P Y¥EY/0 P YPO/¥ B TEY/e ° S.C 704
OOVY/\ P foar/s © \\Ti YiAac© VaAY/s P \OAS/A © RN \IL Vi S.C 700
Ao/ @ VEY O/ P €570 8 fAA R FYOV/Y 2 YAVV/A P fYO/F? \NATide S.C 647
VARTOt qavav? Y¥/o b Yave YAYON®  YRe/rt YANAR Yaev S.C 604
oray v VAYA/ P Yv/q b £y YVYo/fP YVAY/O® Y¥F/4 € YO/ S.C 301

\VEa/q \WAY/O a/8 AA FVo/\® SA/VV 00/% AV/YQ LSD

Dl e sl A3L o/0 OJW\CE_MJ>LSD O}_A).Tw\_w‘ﬁmksj.:ﬁ:ﬁ @ Sl Jélbﬁ&u&:fllaﬁmﬁélﬂ

CJJSMCJW&&FA%UJ.Y BPNES

\5 'O \Y ¥ \Y AN o 4 A \ 4 o ¥ A Y \ GV

\ oo Sz osle 5 Shas -\

Voo o/OF Sls 5 Shos =Y

Voo  o/Af  o/eV il atls Y

Voo o/ed  o/YO  o/fV Sl Slse 055 —F

Voo —ofo\ o/AD  o/AF  o/fY e e 53 413 =0

Ve o/Vf  —o/\& o0& /S5 o/Y\ N s wls =8

Voo o/Y\  o/Ae  o/\Y oY o/AY o/f) I WY

Voo o/f\ o/AF oOF  o/AY /) o/OY  o/YO CGRYjpear A

Voo  o/¥&  o/\V  o/Ye o/ o/¥V oAV o/Ff  o/f\ LAI -4

Voo o/AF o/O\  ofes  o/od ofe¥  o/f\  o/\e  o/\O  o/YA LAD -\

\/eo o/AF  o/VF /YA —o/o¥ o/e) ofee °/fYV o/oY LYELY o /Y'Y LADg, -V

Voo o/SA /NN o/AA o/¥Y  o/Ve ooV o/\O  o/¥Y  o/\Y  o/¥F  o/¥) LAD e ¥

Voo o/f0 /AN oYY o/fO  o/YA  oYO  o/YF /¥R o/A\V  o/YA  o/f¥  o/fA Skl )Y

Voo o/YY  oAA o\ o/ND o/\F  —o/Y¥ —o/Y¥ o/Yo —o/eY /Yo —o/\Y o/e)  o/\Q JCRRPN -5
Vieo  o/¥&  o/YF  o/¥V  o/Y\  o/¥F  o/¥A —o/YO —o/YA o/Y¥ _o/o¥ o/\0 —o/of ojec  o/oq a3 JSs 10

AVAX Y/ "IV 4 | /N o/FY  o/¥A o/FQA o/¥Y¥  —o/\Y —o/FF  o/Yo —o/Vo o/YF —o/\Y —o/o o/\A _Q;,Jh»g;@)—w

.L...-LL;G )‘.)L;'du ofe) CE‘N BL) o /Y40 )\ Jl';f)ﬁj o/ C]a.m BE o /Y'Y J‘J:L_f)].l slael L;.Ua.a J.L;

Y54



\Y’A?}ﬁ\g}/(y)v&}‘}-@-’;/rﬁ:j\i Jb/ﬁ@h}dj)}wQﬂ}rﬁ

O 03 Ledls ey el (gl s Sl s slE
oerli o She s sdalie 2ulesl g g yome > Loy o
SPTV ol S K S 5 Ao pn YE/Y faeme 53 Zudls
5 e Ao YT 5 YVIO L 5 s Voo Ll S K
(Y ddzr) a0y 5,0 355 51 s 5 estld o eSS
Sl s 4 S s e Olis V508 ol sl
el el S ool mis ged b 5 w005
L el o=l 35 (0) sais O L5515 (g sl s
53l 33 B0l 53 S FlE e L3 S S
NS FOPLE VISR Py P I S g v S GOV E | Py
o2l L alS o S pl b A5 eV J50)
AlS el Js i Ye) 5 5e¥ Ll S K 53 s 2l
23 S RIS PV Vet S R 53 58 S
DI I3 s e ol e Yzl 5 i Vool S Ko
A5 S 85 s e e
5t als s Slos 5 Sl s (Soeses oy
el OF sdms OLas ol ol r=o/AY**) s Sls jns sl
Rl 03 S ey S WS e el s La (GRS
5 S u_{:,._,v_a OF) OLKea 5 3l aBbawls 5 Shes
Lyl 5o b als s Shae 5 cldils, asls s e
S s oS Sl et LA B sl (S
I (S 5m 538 3l g e Rl 315 I e LS 0
b o) = andlae U QOV) 0K 5 o Ll sl s
G2 Sl G K o &S a8 s S 1S
ol s jy EndI s s il 5 Slas 5 il 5
OLis S5 shsm 5 Shas b (g)ls e bLI 1 Cils 5y bl
o3l ilpbl L i a8 558 00 o0 Ll 5l el cpl sl
S A g Ll el Bl 21581 55 s 5 Shes (S
ool I 5l 558 pad sdalie Clils y yastls a5 )5
e:LA:JKL@;)QMihﬁU,a;'-LZ&ﬁL;Yl{J&ALS:&mAAS
5 (0) sagics QLI asllas 55 Slidles S 0lej 5o Six
asllas o Sax ol slg Aty 5 il els

St ) S e el 0 Ol o0 (10) Ol
LU G b 5l dbs Sas s LAL s bL3 1 oS 5ls 0L
Sl 4 § oy wils Slia 055 L LAI Dl o 5 o
o3 a3 SIS 5 lisles S Olej s Lo ses LAT oS il
c,_cb,ol_gw\yﬁﬁcb&:bw‘m)@;f;u}
S e Gl 3 i e Ol 8
)&;)Z:b@j}qﬁmjvl{&i}hu@?dc&ﬁ
ﬁ(\V)QbM}HA_JUQAJJ‘.)J;LSA;YL:‘L;‘J ;ﬂw
Ay o33 55 LAD AL (Lt o3l iy e g S35
SLssls asls JJ_Q;.;L.,LSJBQ_;MJQ;ALS;..,VA (s
Jols ediee L s dlszﬂijAmedxj)vA
sl 0 o talin (A) 055 ) 50 5 N5 (V0) p S

A g5l adls s Shes a4 e CORinear 0352 520
ezj_ggg):;.ﬂj:éﬂywa\}ﬁbé\ﬁ&: Aoy o B4 &S
sddLaails an (g sy i OS> Celis gt &S
Sl e 5ot Soempa s L K B b 5l
3405 ;_,_?)ch.k)U o5 asls sluss 3 CGRLjnear oy 45
5l s, e (Sompa dauly |y (Soamen 0l 015 0
Er 35 aalllan L (YY) 0K 5 oISt .ils COR e
5 o035 5 COR s i 55 slacslis 8 asil o
S U0 S WLl gl il e b e i 4 4l 5 Shes b
03 dzbiw sl el gl ey ol s Ki el WS g
ol o Sl ($ 58 deale S Olge 4 ) el A
iy e Nl 3 Shet U slady s 45 s 5 0L L
S0 Uy gl izdls btk S35 03 s a3
Ol =l 53 sy S osle Lok er 58 ais
el il s S YL W g 5L

e als s Shes 55 03 e 5 555 Jlie Sl
pfE PV GBS RS e B 53 (T ) 5
3o S Voo (il S IS 5 s PYV Gl S S
(op i PYV S IS 35 aee 3 Ll dzils | &l
3 g0 A5 1 s 3 Khes 1 5eS Fo) 5 cpess ¥

YVeo



...))C)JS-\A_mA@AJﬂw}JJ) ‘5\.&‘)4:'-\.31 ;;".'J‘?‘k‘.‘})‘;"’)ﬁ

il sl jldde a5 S5 S amd Olg o ol asdllas
)‘W@‘)ﬁ&»&‘)ﬁﬂﬁ&ﬂ‘}ﬁbjﬂbm

Db S G g b ke

L;;‘:J'L;

kS 1 ol s &S eds 2158 V) Sldes Caails

)J&:JOJLAJJ;:&‘H‘ J}J)LQ_J:‘JJ.:WLJ:

(V}O) Js..:‘bbjs JSJ QJ"")J'iJ 6Lﬁw|; }g...w/"_
ﬁQ\PwYLcMTwau@uMHL&L

5, Sles (Jpaes Ly S il Bl L aS 5 S (6 Sam

u.wl-?u ol e oS5 Al 4 ol gl € pa A SO U L ALy, ol 58 L Lol sl il 58l ails

5 b, Lmdlie 585 OLBT sla sleal, 5ol s ol O 5 23l I s 2 Shee e

u.<"wur_a Sy s JB e b s Shee DAL,
Loasls s Shee  Saas .r“)‘f&j—g S osle slg s Sas
O é)bgﬁ_:"u LSI...:VA Ry CGRLinear B LAImax Cdo 92

33,5 o S5 Gl ol 0L 53 ey Aoy S0
TS o sl s 4 S0 b 3 A s sk el

s ptl l ebige QBT ren 5 (S edige BT)
oar s Euils 55 =3 LAD,,, s LAD LALp, L <ls 055

.b“\j& SL) sl olas CGRLinear L’ d)‘.)w ‘;:,.,.._‘r_a g_ﬁ,;bf

oé\.&“m‘ })}.0 @‘.Lo

Sl oLl ol Las! (e 3) ol OS5 Slas (554 g 18 o (Sltadds NYVY 515 S TRt ¢<=La| A

gt AL slexr DLl (aazp) 22 LS () 58 NYVE L S S 5 5§ e Y

i f@;’b S PES 2 Gl S s slaai= ATV | S S £ C‘L”waf.u Ay

(sl Al eld )8 abobl Loyl slad s Shaeslil 55 Shes A, 5 @ WSE STV Ol b f
Olgrol gmo oy (g3, 5LaS e Al

23 D3 e a5, Shes Gl | iSles gas 5 A G (S5 5 LB sy Aol ATV e cgigla OLIL 0
Olgaol pxis ls (g, 5LaS o aSiils csl 3 Ayl il )18 4ebobL .Olgio! adlais

Ao A bler Sl (aex 3) ol OlalS 5 Slas (550 58 NYVY sl OLLS 0 3F eSS S

(el 3 sl s 8 wlboll L glals @3 glany a5 Ses 55 Shae gl | iy o) 2 ATVO 0 e Slhes T g0l 5
Olghol grs o8l (g5, 5LES aSils

8. Borrel. A. K., G. L Hammer and R. G. Henzell. 2000. Does maintaining green leaf area in sorghum improve yield

under drought? II. Dry matter production and yield. Crop Sci. 40: 1037-1048.

9. Cakir, R. 2004. Effect of water stress at different development stages on vegetative and reproductive growth of corn.
Field Crops Res. 89: 1-16.

10.Claassen, M. M. and R. H. Show. 1970. Water deficit effects on corn. II. Grain component. Agron. J. 62: 652-655.

11.Cruz-Aguado, J. A., F. Reyes, R. Rodes, 1. Perez and M. Dorado. 1999. Effect of source to sink ratio on partitioning
of dry matter and '*C—photoassimilates in wheat during grain filling. Ann. Bot. 83: 655-665.

12.Dwyer, L. M., R. I. Hamilton, H. N. Hayhoe and W. Royds. 1991. Analysis of biological traits contributing to grain
yield of short- to mid-season corn (Zea mays L.) hybrids. Can. J. Plant Sci. 71: 535-541.

13.Edmeades, G. O., J. Bolanos, S. C. Chapman, H. R. Lafitte and M. Banziger. 1999. Selection improves drought
tolerance in tropical maize populations: I. Gains in biomass, grain yield, and harvest index. Crop Sci. 39: 1306-1315.

14.Evans, L. T. 1980. The physiological basis of crop yield. PP. 327-353. /n: Evans, L. T. (Ed.), Crop Physiology.
Cambridge University Press., London.

15.Evans, L. T., I. F. Wardlaw and R. A. Fischer. 1980. Wheat. PP. 101-149. In: Evans, L. T. (Ed.), Crop Physiology.

<

VA



\‘“A?}ﬁ\:’,/(%’)r&}&&’:/r"}\i Jb/ﬁ@h}dj)}w&ﬂ}rﬁ

Cambridge University Press., London.

16.Grafius, J. G. 1959. Heterosis in barley. Agron. J. 51: 551-554.

17.Liu. X., J. Jin, S.J. Herbert, Q. Zhang and G. Wang. 2005. Yield components, dry matter, LAI and LAD of soybeans
in Northeast China. Field Crops Res. 93: 85-93.

18.Miralles, O. B., I. A. de Juan Valero and F. M. de Santa Olalla. 1997. Growth, development and yield of five
sunflower hybrids. Europ. J. Agron. 6: 47-59.

19.Pandy, R. K., J. W. Maranvill and M. M. Chetima. 2000. Deficit irrigation and nitrogen effects on maize in a
Sahelian environment II. Shoot growth, nitrogen uptake and water extraction. Agric. Water Manag. 46: 15-27.

20.Poorter, H. and E. Garnier. 1996. Plant growth analysis: an evaluation of experimental design and computational
methods. J. Exp. Bot. 47: 1343-1351.

21.Ritchie, S. W., J. J. Hanway and G. O. Benson. 1993. How a corn plant develops. Towa State Univ. Sp Rpt. No 48.
Available online at http://maize.agron.iastate.edu/corngrows.html.

22.Takai, T., S. Matsuura, T. Nishio, A. Ohsumi, T. Shiraiwa and T. Horie. 2005. Rice yield potential is closely related
to crop growth rate during late reproductive period. Field Crops Res. Available on line at:
http://www.sciencedirect.com.

23.Tollenaar, M. and T. B. Daynard. 1978. Relationship between assimilate source and reproductive sink in maize
grown in a short- season environment. Agron. J. 70: 219-223.

24 Wallace, D. H., J. L. Ozbun and H. M. Munger. 1972. Physiological genetics of crop yield. Adv. Agron. 24:97-146.

25.Welbank, P. J., S. A. W. French and K. J. Witts. 1966. Dependence of yield of wheat varieties on their leaf area.
Ann. Bot. N. S. 30:291-299.

26.Wolf, D. W., D. W. Henderson, T. C. Hsiao and A. Alvino. 1988. Interactive water and nitrogen effects on
senescence of maize. 1. Leaf area duration nitrogen distribution. and yield. Agron. J. 80: 859-864.

VY



