VWAo Bl ] o33 o jlad [ oty dlor/ ab wolin 5 (55,0158 055 5 p oo

49)}.4@‘ﬁ,a&laﬂ;‘;\:ﬂc\Sﬁ_,.dJ:—b.anj‘”d}bJ\n;t

'Sk 30l 5 g2l L jdees

s LS

-» k4
ibadie 5 slas o Tyl 43 s 5 5y b lyecii 511015 Skl 03 s gai cilisia Jomlpo sk 60k 3 b5l 81
bda'.:L.a:J.aldeaJJLuJ:-Jl:-J.:n.Li.:J:‘-JL&6&&;5,1951‘;;0@bw‘bhj’L_}d;&L:a}»‘ghaJ;:J:L@I’}duﬂ
TV oY) 36 b gy Jold ol s A plaxil 11V Jla 43 Olgheol ame oKl (55,5L35 Siags a5, 50 43 )15 dus
wﬁ,uﬂ,mm;&..w‘w:,durbqmﬁ;umum};glwM‘_/.AL..U;J,J@J(JT;AJJJJ,.M,?‘c.,:ﬁ,,l
.Jﬁ

g3 Les il o 3 5 dlS s ot b g ls ne D8 4 o Glailes § 56T 6 cudls 5 (g cud, b il 1 5, lad
sl (3 oS 513 e S8 il yo b b 5 K5 al g S, bl 51 55, jled il 2ol 0k 5k (sloa g3
e glisles , 8 5LETLs ‘,.AMJJJIJ,ULM w3 K b Oal 055 ol 43 50 dsb g bes Slpds Ly, 5l 5 S0, bt
SEET 51 50y Jlocd o s ot CoBLS )5 51 ol ol 0,593 53 (55,4508 5:Kla 5 S om Slales i Sl b Kinlon
Hlplss o Cglis gul bl o gian plis wlf‘ghcubﬁ.:bﬁlwgedeJ g « K3 ol b Sy b il6l0s 8
Q}fﬂwj}lﬂ) f"’J -Lwc.:l.ﬁLbef’chanJJ‘fu’o.’;Jl&’b“)«bh-—djj Ols3 g3 4l 5365 e S slales
9 3 5m ATY Kooz 5 2,55, er U PLY ‘ualmﬁla.:;)lﬁlb bl b g, bS5l G, jled Bl Gl sina
J.a:)_fub&_'llf..«lrg du i Ol (slac sl c&JJJyJJ;MJ Lrwlfj&)‘,!yﬁjw) bwula:Jle;l‘glmJJ:
g 5oy sk 4 Sl Blad 5l iyt 2550 61 e islosT S &l 1 o3 005 52 5 st 30550 3 0 Fors235 e aa)]
Pl sl i, polidlag ;Q;L"JJQ;JJAQ"' &«AJJJJJ%(:OJIJQ;E:-AJ;thJ‘;bJ "JJJ.‘; Caf o ALl 0
I i 3 sl slales 31 53 AW Ky g iled ol OLaT 23Ty ilisles S 5676 < KJ‘,.J;MJJ b el slaa, g0
A 0y b 1L s g s ime G55 4 o5 g0 b (Sdewny b B Ol 43 ialesT o) 50 UL 5od S8 s 2352 3,55,
K5 pla b (Fhory 6 B D00 dpb 3,55 sl (52 52,8 dibe K Olsie 4 Ol g0 by Gy sk 5 33 8 s Sl (Ko 23l
.:thfqul.:nyL.slr:Juwl

)JJ J)b oo ¢J..u' C'..JPJ.«: c‘_gJLwJAA ‘J.a.; ‘j.’-’)-o ¢¢.3Lfc'_chJ ‘Jl.’;g.dw”‘ﬁ-l:ls‘suojb

{)l.g-a.a‘ P AK.L": @j,_,LEScJS:.;l:. ‘c,.oi))' J..\fa)l wu)‘s‘}b (539.7.:.3‘.3 k) )L:‘f.lb s 5 A

1)



WA 0w/ 035 0 sl [ ponty dlr/ gaed mbie y (55 ,5LE8 0535 5 p ke

V) (6,505 0L Kaa 5 (10 5 1) Q) Llazdls o S
st s ilazails o6 4S5 5, aLS T, ol Sl 55 (ve
sl glas 50 Jaul 5 50 55,5 Jsb 4 0l Sl Lzt
Los Sleds K55 3 505 Isb Sl o 1) el Jl 5
M s 518 51) 3580 0m 0y S SKrgos
ol 28T ¢ ame Jal g Kol sclas 5y b Jolize
O 3V QA P) W5l o oduze 555 Jsb @

obs Sl wile Sl saiayss dsb s S5 i e
0ls Sl olgy wuslS 5o Ll 51 it lod bzl ol
AY Q@) Gab o5y b Ord s 5l 5, sled Sl
W AY @) Slashs 35N 5 sl oYY 5 Ye (14 o
3 3a5 Jolye 5,8 0 (V4 5\ ) Sy b 38 5 (14
35S ol yas5 pLBsl By 5 s gl Shas 35
(D) Ko o il 5o AT b s O s

3 Las 3 oz oS ol ol OLES Hlon sl 23,
Sy sk a5y L o 5o pas JS 0l 5y Jsb
a,ﬁJjLoﬁ;g,-;;ﬁﬁ.(wJ 13 10 Ve A) das e
dsb b e) slasles ST G wils 5 (1) pby) Sim
Olbr slacslis 05 3555 9 b a3, U wuslS 5leyss
s Jorlpe Jsb oS ol 0l s oS slales 3 )
Solers Ol a1y pl8n 555 oslS (glagu ;b 53 oSyl
ol Sl pls,l udy 050 J b S 5550 sl e
08,8 Jorbpe Jsb el ol L.V 5V e) dled slgnty
22 dy g e 050 O ke ol 5 5l el 5l e
355 Slemd (V) OLSKacn 5 op 35 S5 558 Sl gy
a0 W B0 5 b (Rl b o gltdles S5LT 6 b <y 3,
slasyze s iubeil 1o oS Jl- 55 il alS sl S sl
Wals 3 s d 9 wyas el Ol sl (VR) O gl
b Gb ) 0has Jsb gy sl glagu s 5i (gho 2uS
( Sy U Glidlos ST (ol 5 G sLasles 5T

S5 555 slesd ¢ oy et 530338 55 ¥V 25 5 ol

dadln
A L e oy53 Jgb i 1 ol Sl 0,805 o)
s ey JSdsb Js .08 5Y) sl e oglie
& saame Jal go 5l pl)l pad cilien Jolpe 51 S 2 J b
IV QA ) Bl o Fslize 5B cas 55y dyb s
23y 555658 5 g6yl pas Joln b 5o 25l (18
2 S8eals o amee Ll 5T pud oo J b
%ol diy g Tt b el i el ol ye (3L
eSS G, st 5 05,8 il cuilS glag )
plrdl gl b gas Joorlpn 555 OLe) ey 5 romilie
Al o sl g (65558 gla,ls

SN &g By 53 055658 Gla s 0 i
OhSas 5 35 s Kialaca 535 Jsb 4 0l Sl
el \P/Y B[O 5150, Jsb aS glas 30 Ll 55 (VF)
355 e 53 (S35 b A1 5 48 et cidls Ol
OHSen 5 O gucly a3 5o sl S BNl )
2 Flad 4y Fo bve oldlaer 15,0 03500 53 (Vo)
OLait o S a3l 435 (10) OhSan 5 o 58 el s 45 1 ol
530 T¥e Ol dyen 5 B S35, 09,8 50 ) 1 Y-¥A Y ol
23 45 L5 ga3 3158 (1) pole 5 58 ol 13 a3 550 8
msx:QL:su:.;S!J;,)J,L«{\'—v/\vjsours,rsdum
5593 2 043 Sales 53 il 03 5 13, Ve Ol
ALl g op 38 Gl S (Gla gy 1 53 dShes 51 06 5SS,
Sloly 5 alsis,y B bS5, pLSS o (VY)
Lot 5 o s 5 i 4zl T s g o 458 o]
0o ST 5 Shae 9 55 ¢ gad 350 (5lys 45 Joka 53 (YY)
Ja 5 5 518 sl sy sy aLST, ol St (s ge3 481
O Sl oS w53 0550 45 Sla 5158 s b (F)
48355 55 0laS h sl by LS el
Slnn sl 40 L3 Al o S505 S Trnle 0 Sl
535 55851 5815 0 51 ooyl 5 (F) ams_pas 0Lt 28T

1. Sunfola 38-2 2. Sun 30

3. Ambiphotoperiodic

Y



...... 3 03 ST o6 )t gas Jolpa 5 55, dsb g Los 5

53 350, J b Ol 3100 Sl 135 w5030 S48
clre, 9o 5o Lﬁ_’T}A_:g:AP)‘w ol Jde 5 Glas )30 Tyl i

2y 3a3 0L

b s, g5lse
oL ils (53,0LES ik g3 dey3m 50 VWVO o s igles]
Olgasl o8 g i gkS To 5o pBly Olgral o
ONVYY olibias Jsb 5 Jled ¥YOrY Lliles ,5e)
23R NPV b pda 5lae ) 5a plis sl g S plal (3 5
L opyS 5 Sits o o3l (gl o 58 (gkiue 5 - S 11y
slas 5 Sl :She L3l g0 S 5 0 8 ol
K W SRS 1 FRCZAE WR L IR YRV
V¥ g2l o paben o b psp 5] 40550 S il (1)

e VIO STPH 5er s eraSin sa e 05
Sy 53 edd 35 LS sl S Gl L bl
st Sbos i osly SIS0 b ol JulS slaS ol - b
ols B YY 58 eyl YY V) cudlS 0, oy 55,815
Ol Sl olizdlas S 3051 o3 ams 55,815 ge 3 5o 5 (55 A

..sﬁ\cu.uﬁjl.oj}v/\‘\’f’\ Sensis 3555, lael &
P EP DS Pl 5 G a sl 4wl )
Jsb 5 sale fo Juol b 4 wdl iy adn 55,5
QL e Bl Yo i3y (59, by adoli oy 2a la
533 xS <3S 5 iy b s Gabasl Joes ny s S
Voo ply VYVO (5355,8 53 205 0 03] o3ed VYVY 50l
4 3 iy e 535 (035555 To¥8) oyl LS 5 0 54kS
GB35 S s 55100y S amsel S L SKeys SaS
ol 3o S e SbS 150 8 e Yo 5l i (620 Slute
G2 0LLS ) 3l 6 Sslr gl im0 Saud 5 S )
388 53 i5mesla 05470 Olsse 4 0 llyplis 5 j2Sile
PRs 4 G iy b 3 o edeBly 2308 oy St

GBS g & e S 5, 5 Sy b gliles §
il U old ey St (Slag )b 5 g 5 25l
5 e 5 e S J b S 555 0 Jlazd ) 09530
PERCRE YT U PN O P ONCIREEE
el o 0313 OLE (V) g 5 g5 el Q) 0l Sl
a5 o po 53 Ols 0y 55 Usb b 55, sled 6555 %
2085 A lie o SVISKEN 59 51 s ¢ g2 horins S
OLan 5 ols 5y ol 3ol 0dd LS sl (g3l Jue
aloye 33 Olen ke Jsb sSae by Y e s o 51 (1F)
Ol Bl ey} o3 (S3kor Jbo 3 (pip95 Ol Sl (5903
domye 33 0len GV 3b 0y 90 b el easly ol iz 00
Jrol 3 OLT 18l s (S 5 S a5 et (8l (g 505
305 2y Ol sl Gy b g Lo Jars 05 55 0
sbodt D asles ol 53 .53 55 0, (1 les) Ol Solail o6 )
oSlr 5 el 2595 Jsb oSSbe i 5 4 T 5P 55,
505 g\ aolae 3 Bl g 55550 (G 50d 0590 50 e
el [f(P)] 555 Jsb 3 oled b 5 [H(T)] Les 5 s s

oo
5 = (DAP) D]

Jle s 5358 Jde Dy 50 455, gk 5 Las by gad s BL5 )
3 5 (Y1) b «(10) Ols Stil 53 (¥ aoles) ulshl
T 5P D Ciyylas o dolee s el o a3 5,8 35 (V)
BRRRC AW PWOI YU J-T 0% ISP PR IPUN PO o
251y 303 it Ol 5 o 008 5,30 55 b oS a5
apliyt STy W gy a8 b O 5OVE) 0l 5 S Lo Bl
1Bl dolas & 55 2 Sl e DL Les 555, J b

RAANCRT AR AL VT 3 WA

\
2 =2+ bT + cP
o =2 T+c [¥]

Jlme dob 60y 36 L5l Rasg ol S s

1. Development rate (DR) 2. Record

3. Vnimik 8931

4. Armavirec

5. Trifturalin (a,a,a-trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine)

qy



VWA BBl ] 033 05ledi [ ooty dlor/ g ilin 5 (55,5158 0535 5 psle

555 dsb e yize 3105 55,505 155 g (g 505 slaoy 90
(o5 0)93 dgb (0 sSan) gad sy 0k dlons glas
Slagin, L (18) 305 0568 slaes 0 55 o35 ,» DR
Soslirl bodiyy iy (ladope 5 Y amys o Jas O gon 5
555 0l 503 sy Slys b gt Y ol Tl )T il

3 S ealizal ¥ g 05 5145 Sf53le 3 51

Sou gl
oSNl 5 Sl ¢ fila slales 5 555 b s 255,
2% el oy, SaShI Y S8 5o aiy b s (55580
als 33 395 J b oSSles ¢ gy 350 b gty o]
sl slasle 1o el VF/FO L, 4,8 5o el V Y/R0
L"J"’—’ sy 5 gl 52 505 I b Sl el 3
Wl fead po il e celw VY/AY 534};‘53\_“
Lol 5 gl glasle gl pa (65,00 slas (:Kilee
ol a5 5 sbaole 3 ezl Shalil s 5y T
28 iy 2l (S (Sole 5 g0 40 50 535 05 5 2ol T
om0 2l Al A 4 el )l Sles 5l Les ST
L5, prtedd U eln olo 5 5305 palie & G,
35S 6yl Sl s 3 2l Sl 5 ole 5108
Sl g 528l 2l ol 5 b gy 31 55 Las JShiom
drpd Lel 6 33 05 5 356 505 b U Les (i et 13 g3
SIS0 dob falS0) 4 5 55,8 Ll B 1se gles
Il 33 Ay b 53 535 Iy 45 annad Loy Sl pasis i
Soaler (1) Olginol goddl Lyl o5 J pone 555 b e ptales]
B3 e LIS g
B8 el s b b gob a3y b iS5, e
udy U el 55y, Jsb oSle (il 2alS (gl s
gl 53 (Rl oS e g b ol S 50 uJ’
oS primy 2Bl 20U 00 5 gl p)lezr 5 ppe e
Talo 0ls Stesl 45 (o5 ol b () pder) il ialS

DS L baydy s Fplonil s a5 5L ki 5
G4 3 B S Sske s 58 50 93 Cd 4 Jen g
5o wll gl a0 as sl e by (58
&:«:ﬁ&c\{vfxutjau’fﬁw,mws
bl ,2 b 045,806l U pansa glagll s §
Vo &l sy Jaad 0LL 6 5 O 51 ey 5 00l Ky 35, i
45550 US55 wBl5) A (S des w5 5l e 2o s
S50 &y (O ot 31 g o 5 ole S 28 S ol (o
bazdy LS 0 (035,25 %¥9) 0yl 5 53 p S5l Y00
45;@ WS 0y (Sslew O i3S okl 5 A oSl
223 5 plow g las (1 by

22 45 o 2SI 5 filus G;.“u, O3y 8wl
a2 550 SB35 5 e 5 S50 V[0 Gidy 5o g s oSaly
hay fSlue 5 Bl glalas g add uas
bl (o e Slealiiul b 55, Jsb ad g)h poslsaly
L OA) SibnS (ool Jis) baw g a3 oKan]
288 00N phre s J8 5 S50 55 s S 10
WS (5 g3 Jorlpe i3 8 3550 (M) 4iids 5 L el
2S5 g5 Sy 5 Slasles S50 (Gub e s
b s pe5 Jlm 85 Al 1 9 (V4) Oy Skiazn Ll

A s (VW) oo lail S a slads ) o3 B0 5o

225y U wdlS ol gk 035 5 sl b b
cdl.md'a.:;)l.{;‘ L lScL;:LdlaJ;)bl L daLk_»)}) ch

L;—‘u.‘»j' bl )f ) wﬁﬁ 6)‘»‘ 5 S5 4l g 5
g it o 3 (SSls s iz 05031 L 00 g1l g2as
ol 4 59y Jsb :Sibe L g lie b Kilie ds
5 (Tmax) 28l (Tmin) fili> sbabe (. Kbe 5 «(P)
b joize ol o 50 el 3 5le 45 4 (Tmean) 55,408
) (Tmean" ; Tmax"  Tmin" . P¥ 5 4)
»» (PTmean) 5,803 glons 5 Kl—s 53 55, J b

1. Methyl 1-(butylcarbamoyl)-2-benzimidazole carbamate

2. SAS (Statistical Analysis System) 3. Quatropro V.5

1%



...... 52 81 BT o6 ) gas Joly0 1 55, dgb g e it

45 16
404
-14.5
35 /\W\J\
9
3 "W—\vx\ 14
/a‘ 30 / 2l :?,‘
¥ 2
3 25 -13.5 ’_':
L3N 3
= 207 U
A -13 ~
15
-12.5
104, i
54 ~12
1 St 351 s 5 o HEge) 28 4 b

Gas) ol

L) Joad 3 s (—) 50805 5Kile g (=) S ((nr) S 5 () Sy Ugb Oy iy, N JKS

Jsb 635 92 ah 2 5 AQYN e s 53555 P15l 5 s055
AV dodr) il SLuss Gob o, b wlslS 5,90
b Gk w5, b cslS 5155 sled ke (14) O paucl
Sl wials 5 (b puis Jald 5y gle 05 ¢l
andlan b aScanlon god (5515555, FF 5 50 3 ,S6 S
255 6ol 5 M sl
) U el 5l ey 55 o 3550 Bl sl sy
3 S (Y JK5) 3 5023 S ,m 595 Jsb s 3l Gab
O 555 Usb Rils 48 las 30 Ll 33 35 (VF) OhiSen
2 G255 S5 658 pen gy e lu \P/Y B VF/O
st B 3lmns i sy g3 ralasl 0 g 0l Sl 015 )
abaly 5 o 55 (Ye) OLISSen 5 O ey sla 2 g3 5o
520 Usb LAAYY Seanss 5,55, p51 o3 as s Olie
59 w2uils S35 g bl 035U g g b ol Loy
el 50y I b s Las blins 51 c(®) Juss slagm =
33,5 595 J g 0 Skl 6l 0,86, sla 281,

8206 3150 d b GBI L ahan s sbe)T 035 sad sy

10

S ol 288 K5 5oL 5 (TE 514 8) el ol S35, LS
2 el (130 SN 0l SOT 5o 555 Usb a4 28T
V3 510 ) 355 03l 0L Gub oy §) b sl l> 1
Isb Gy Ib Galipl 5 cudlS 5o sl b aS sy, e il
s G gSan Lgy kil SRalidl Gub o5, b euslS e g0
2 L Ghulidl (25 a8 ol oF Kby Jialail ol 53 0k
o232 B 53 Gk 5, B eslS 5 5, Hled 2als
Slheats Xy b 658 4mms oul el 03 5y Jsb 5l i
Jsizr) ol Sialen o5 4 sl 55 o5l L Loy ST
B Ond e 5l 505 sl aS aiily ;o (VY) mbsl 5 oS00
bl L ST ) 1 0550 o551 2 (6l 3o o)
w2l RalS ol S sl amm)s YO 45 19/0 3 Lo o Ska
LS (YY 5 Y0 14 4 0) jl glainss laasl
sled 3 cbes G2l OF Jss 4 5 woslS s s b b oS e

Pydhise anlS Gl oy 5, b eslS 5,

L wed ool gme B8 4 b oy 5, b eulS 3l 5, sl

Shsisinn B8 e sa] (55 23,5 0,5 o3, b



VWA Dbl pg3 ojlad [ ooy dlar] b i 5 55085 055 5 pole

Ols ST o651 go3 855655 (Slae,93 53 (o) Sy dgb 5 (ST 433) (alos (Sla e g Jlad oSl N Jgdr

55568 a8 slagu b s
595 dgb 5Sibke Los e Slea Los S Les Jila Y35 obed S o,
Gb oy, b
VE/Y Yols Y4/Y /4 ov/v CodgmaylV
VE/¥ YY/0 YA/A \Y/Y FA/AD gyl VY
\¥/0 YY/e Y€/ \¥/A \vEN sbs > ¢
\¥/0 Y¥/0 /Y VE/A f1/04 sl 5 XY
V¥ YY/o ¥E/0 \E/¥ va/v°® A
Sldles ST b oy )
\¥/0 Y¥/A Ye/$ 10/ L% gV
VE/D YE/A Y/ \0/Y 14/A° Coigua) VY
Ve YE/¥ Y¥/f VE/O TA/¥? sl 5 7
\¥/o ¥V Y¥/5 VYV Yo/\P ol 5 YY
\Y/5 YE/¥ YO/ \Y/¥ Yo/\P A
Sladles ST 6 wals
VE/Y YA/A YoV VY/A vy/o? CdiguaslV
VE/¥ YY/Y ¥¥/0 \W/A sA/5° gl YY
\E/¥ YE/ YE/Y /4 s¥/¢° o5 8
V¥ YE/Y /v VE/) s1/\d oo 5 YY
VE/) YY/¥ VeIV VE/A 04/r® A
S5 058 Sy b GLtiles S50
VE/Y YE/ FE/0 /v yy/a® i)V
VY8 ¢/ YE/V VY Yy /AZP g3y YY
\Y/# YY/V YE/Y \YW/Y v/ sl = 8
\Y/Y YY/Y vr/r W/ y¥/120 sl YY
VY/A Y\/4 YA/ VA/4 YAINS SSA
S35 Sy b s
VE/Y YY/0 ¥i/4 A Ve0/4? Cedgsy V
VE/Y YY/¥ /Y /5 Vo /yP g3, YY
VE/ YY/4 \R7A VYV QA/AC sls 5 8
\Y/4 YY/a Yt/ /A q0/v¢ a5 YY
\Y/V YY/? YY/v VY AV/¥® A

.J:V)‘J.;)‘J‘;:M <l MJJ@JL;»‘CL..»)J ‘u.i,lakglub.\.a;u,aﬁzi\.@)um&ﬁb by, shls ASe};jA slaet A

a¥4



...... 22 013 ST 0B 1 gas Jolpa 1 53, dgb g Les i

'(535) 323 055055 oo Iy 51yt 6 ) eiln Y gt

Showy B osls b gladles ST 5LT6ews SETG g sl b sl b e 03
S5s s S Sadles S Slidles S
S35l 58
AAJDS v4/s° OA/a° 14/¢° va/v° oo sbast
Voo /A2 v5 /A $4/08 Yi/)2 fv/ed 35555
44/0P ¥\ /0P SN/ o0 Yo/ €0 fv/s2 AN Sai s
SIG s e sl ds s o Jlessi CL.,. 25 HSNbs glaslsacas [Jyﬂ Gh ke Spde By sl 458 5 pa slasl A
0.03
m psle,l DR=-7.7475x102 + 7.161x10°P 12=0.5173 ns.
+ 3,55, DR=-9.3636x102 + 7.992x10°P r2=0.1082 ns.
0.0281 * Ad¥\ Kusy DR=-9.6477x102 + 8.204x10°P 12=0.0857 nss.
. - .
';‘ 0.026 s . -
}s 0.024 %
) =
‘%) 0.0221 *
‘E 0.021
., :
3 *
0.0184
£ 3
0.016
0.014 T T T T T
14 14.1 . 14.2 14.3 14.4 145 14.6
(cela) 343 J‘}b

Ol ST o6 )1 55 Gob Sy 5, 6 BI85 355 5 59y dgb b god o pon Ko Y S0

(ke Jalge s 5 les el ol 5555, a0l Sl
AN 58 A) B3l e sz 595 Jsb a1y ol 28T
s S 5 pd w Jol S 20,6 5l Les 8t 53l
3\ ) kBl 035 55 iy B 5 aBlS 5,0 51 oo
oy gy bl (R8T A0, () sk
GSTs a3 51 ralaila) pe pB) 015 oo el iy Lad o
»h ales gl yrie egu b 5 e sl o 55, dsb 4
535 Jsb 3l i Wl 53 Bub 5,51 a8 5l 95 J pho 310

2yl sles ]

Qv

3&@‘5uiajpfbijlmacﬁéhjrﬁﬁdﬂw
595 dsb 53t oLl w5 _pas Yzl ¢ 28Ty i ila
ol ol 5 5 sl o slesl sl g, S2ST5
g g0 033595 d sbo ISy o ity S b gl
3395505 HWH g el a2ty 201530 425510 51 2eST55, J gk

o3l ol oV ) Giabel nl glasgy Jsb b s oS

J.:Q_,J-.é‘.J.lLoJa\q.;Jd&;ﬂJMleﬂjj)d}L)a‘;g_béi
3 4(8) S5kuo g s Ol Solsl dalas oluss JaSTy ooy
48 el OF Sl (YF 518 @) baasil 3l 5y S50



VAo 8/ 093 0 jled [ ooy Worf ab ilia 5 (55,5L35 055 5 p 5o

onstel DR=6.715x10" + 8.08x10%Tmean r2=09503 **

DR=3.45469x10"! - 3.0825x102Tmean +7.24x10%Tmean?

0.03
-
PR
* AW Kws R2=0.9631 **
1
2 0.025-
3
L3
3 002
3
0.015 T T
19 20 21

22 23 24 25

(ot 8 e am58) Les 5 Kita
au,?yusicc,\ﬁ‘;Thc.ij,uwtsy.,,;ﬁmd;,,m?:&;ﬁgg,duﬂj:ﬁxJs:.

Jleyigd Jids Sy 40 59 Jsb s Las b gl e pu
01 OLES (V) <033 5 (YV) b gus (1 £) O Sl 55 osil
5SSl 538 ke (6,508 4 s 03
=35 03,555 5 rrsbasl pBl sl st 050w S5 s
Gk a5y b el S0 5o b el opl gad s 25505
595 Jsb 2555 45 ol KT ol Jaall Jls ane gl S
& STy 23 seae 4 Brars kit a0 g 5 52
30 Kby W5 Wl e 5 et LT 035 55 55 Isb

AL O o 5y B 331 50

DR=1/¥A00YxX) s " +¥x\ o ™ Tmax"—
V/ofelxVo P R=o/avv® Y]

L wuilS 5hoyss Jgb cpiass ol slasslows L4 5

AT Sonss s 08 59 3 6052 5508 o bl 03503 G el
9 ot il Los 2l 3151y 20 g 2y
B3 035 9331 pmlin ¢ 5 SacaiS gl oy ste ]

2335 0B 03 g s S&en 5L L 4l cpl il

Geb a5y bl 3oy 50 B pad s Sl

Lo (559580l (K0ln SaS @3 0 g Sl ize K3 3l i
3 ik SIS 4 enalesl (13, ¥ JSE) 55 o5 Jl5
Sl o s gl S w MY Sonds 3 35555 ¢
3 osS S y5 3 el DL J2aSTy Las 5 Sole
Sl 51 Bl gad ey cglas 30 Rl s ((VF) OLISCen
AL as b oli L U oz by b cu) b
DS Olee g5 ol Foalen ia 55 cpl 55w sle ]
Sales & ol Blodd 31 61 33 4y 1L Les 4
o) gl sl adh o 450 glales b 5L
s VE 3 (50,00l (sbales aSTums e OLES Ra g3
LAY Saais 535555 pU,1 s a5 50 515 550
BT pog-¥1 U R VI SRR (U R ON PLIPRV B Y
SIS 55,5, =0 3 DR MY e s 035 50
Sl b (F dales) L2153 Jle 5 g3 ok cgladm 0 0 g 5
L sl 5l pas 0500 Jgb OF (g 53 5 ¢ 3o ot 3350
adasl) ol s 0 MO Sas 5 035 Gl Gk <))

A



...... 5 018 ST o6 )1 gas Jolye 1 55, sb g bas i

e G35 b 5 Bl sles 51 gladles ST 5b
638 adlgms e gl i S S s S a3 S
i 0393 ol 53y L)) e s ok (g)l0 s
0395 o2l Ay 355 (sln Jde S il ey ol 5l
3 55 e

coslS e Ll b slasles S56T 6 iS5l 5, Hlas
ol e 9 050595 ol 33 505 I sk il (4l e SRalS
sleasl ((\ Jydr) L8b 2ol oles gl pize Js oy
o5aLS a0l 55 (V4 5 WY Y ) 0hKs (gla pu
Ao ls bl 51 a6 Slasles S5ET 6 eoslS 5l 55, les
o 23l s b

Jsb 3l ghae pomen gliiles S50 1 uslS 3l 0598 J b
Sl S3ET6 3.b iy 3) 515 Gab cud) b eadlS 3oy g0
et 3 ¢S SLEdles S5ETE b cu 5, 5lenss Jb sl e
b oS5l 090 Jsb Sl oulnly (1 Jgdr) 55 2l
05> 53 S Jaaly s 51 mls Ol gy plidles S 5160

S SNPIPNPE S VL BIPTIOWR P 1 SCHY PR JOW

sl 65y SLiites 55T b ol dlom o Sy (1)
cudbs Gb cu g, b eslS ol s

5 6ol s 658 4 pladles ST G wslS 31 55, slas
23555 3 S 335 sl w2d iy o3 —
ol G Ul Olee S\ (Y Jgdr) 5 92 035 op S0
(g S0 93 53 08,1 Ole (Sla 55 Fancad Judo 4 can 0
oy U calS ol Ipb ol ol sl 2l S
Sl B coslS 51 5) slasd e 5 by 3B o 2k Gubo
(Vo) OblSan 5 o 58 slaasily b asily ol wcadls _slidles §
e 55 (V4) O geisly (S gy o 53 2500 il e
Ohss o slas 4 pls)l Sy 0)33 U b 55 Lol
Vo) o oly OLRn g3 wondls Ghas b 23, b O o
Jsb 3l s s Ghams Sl st (s b S0y 90 ul (A8
Hilazadls o)) o o) 513 Annslin (8l ga3 ooy 93 K0

).L_‘GTUC;:I;LS)" 0389 32 LJ,AIJ;{JLJ)TPSJ}AJ“J—QN

44

(et el Soalen (0 dbe) pBn 5 GlacilS 4l
L alie 5o bos ol b g2 93B3k 2,55, o2 Ll
Al a2 AQYY Seasy 035

348 ol b glidles ST 6 3 cu by 5l 5y sled
0 5o e Js emdpdy 36 il 5, 5l bl Bl
bl i 55) K ) eSSl 4 b B il cBlS
Ol o3 by 520 GES T ol () Ui 5 gy lS glag s
Jsb o les Jola w8 Sodisbily O 5508 oo 500 g0 s
Lols LS lals Wy, wuslS o f"L’ b coy90 ept 02 595
O 9P 5 s 33 Kin g 8 033 il Usb s
(Lasles S5T0 Gb wu ) 3l 50, sl ((1F) 0L
2 il EalS ol Sl aamya Yo 50 5l L SRlsil b
ST L Gk 5y 0o b oo O3 bl )
ol 5 ES o glalas s Sl U o sLiiles, S
ol s 6 5 Koalen (1 o) Led (559 4505

L8y Slailes, ST L 5o ey 3, 3 5, sl
3 0250658 nslasl 3 5 5 35 JRICROPR PR IeN
ST Olen sl Iy ecadls by oy b o ki 35 55)
Lt S5ETU Gb iy 5, 0hs (Y Jadr) 33 55 95 5
35 slales Ly codlS (lag sl fan 5 5 pl3) 2
2y G (V JSK5) 5 g 08 slaaes B ols 5 (glaaes
Sslas b awglie o 0l g cpl 5o plB)) Obe S S islis
Loyl 53 Gk 25y b il o Gy ool 250) Sz
3Lt it 85T b Gl cu5) Ohs Sy Sl
35 slabes 3 e 35 51 OF g IMERUl 5 apoen gl
Sl 505 (V4) Ogmcsly Slae 50 S gy 53 AL e
U Gab ) 0o Jsb gl gy 0 5 o003 2B Ol
g 5l ladles S5l

Olae 3 SuBLS (Slage,b Oloe Ko o8 (S 5 5 g2
V) lidtes S3ET6 Gub cu 5, 0o Jsb gl 06
oSl 5 A glalas e S L elpaa Y

a3y Ohes Jad 05,5 S5,m 5oy ol 5o GHasals



VWAe D/ 093 0 jled [ ooxy o] b pilin 5 (55,0058 0555 5 o 5le

0.0185

DR=-14x103 + 5.56x10"Tmax 1*=0.9617 **

0.0184

0.0175+

0.017+

0.0165+

(G 3has oS5 yui ety

0.016+

0.0155+

0.015 T T T T T
30 31 32 33 34 35 36
(A f A dys) ea ST

orndbasl o3 5o GLadtes )8 5T CoilS 5o, 43 las s y gas S s BLI,ILE S

0.018
e -’JJSJ
DR=1.123783 - 1.66624x10" 1 Tmin +6.246x10-3Tmin?
+ ; 2. *%
0.017- AT Sy R2=0.9534
0.016- ]
0.015" +

0.014+

(_')JJ:’MQ-SP)’J S g

0.013+

0.012 T T T T T
13 13.2 13.4 13.6 138 14 14.2

( alJf‘,:SL.« 4\9.-_)3) L ‘}5'47-

MY Soasig 53,55, 05,51 5o Flidles 5 5TE S 51a,95 y3 s Jilis U gas s oo BLT,10 JKS



...... gr &b_,fy\:ﬂ fGJ' a8 Jolye g 50y dsb g bes il

U slasles , 8 5Ll 51 50, slaci OF 53 48 ((18) O gty
(23l 2l p e 4 J gl Bl 5 3G 5 50508 Sdem)
Kalon cbila b ol (gday sl glagu )b 5 pugms
do 33 sk 5305 Hlem ST (glales 355 0 OLS
SLadls , S5ETG by 0hss b lajpn 5 olsye pao
QLS 55 (53m5 38 Dlyead s 3 A 3l ) 3 6
@S sbales 02y 45 5l Soa; 03 5o it pl 5 oss S
() ola 5 258 i 32 SSVs g5 el il 03,51 s
el 00t 035 (V) G gas 5 L ) 53 505 5 60l Sl (g,
Sy U ltiles ;8 5LET 51 000 Spb o o3,
25555 3 cn S35 e sa s 3 g o sae S5 g5
0393 Jgb sl pB,l Ole glac 5lis 55 5 0 AR
Olen Sla s 51 S5 5) g1 308 Sihomsy U lilos 51T 50
b O SHAY Jgder) 350 2y Laoy 0 K00 U sb sl el
3555535 Glales b wllS (glag )b 2l 52 Oyl &S
2 Sk ol 0E Sy 4S5 0 OleS () Jadr) el
bt 343 dy 36 g Sand s 51 a8 Gile3l 3 50 0
AN Sonsss U55) Olee gl oS gyl OF 3150 K55
A Ny s s S HISET s g s 0yl 033505 5
SLel Ohss Jpb (18) O ity 5 (Vo) OLSocr 5 o S
Ohss Jsb 31 6 e slone S35 58 (S b SLtdles §
2 ol pB) g p53 Ol e (Sl Gk 23, B 2
i Lol b guize aalil oyl s 55 &S (VR) O gl 2253
aials 53 S5 ) 358 Sy b Sl S50 0550 I g
ez 3550 pB) Lo (gl cuilS glag )6 51 (glos 28
232 395 YV 29d 9 ol i 9 68 by 03 5 b pwyas)
s\ g Ll g5 o ol gy b O ey glaazily gl
Sy 5 lziles S 5T 0y 5 53 g Tl pB,l o
il by e S5 4l g5
Jde 5 4o (=0 /5475) Sl a2 G Sa 59, d5b
ST VS PU PR ROPICY T BRI JICEN N
s yo der 35 S5 grb (S Sl 55T 050

Ve

536 Los 28T 51 (gl gne sl B8 a4y iLiiles S
s 0L odal s ay s adally (F JS03) i pudy
Sl 4 o3y cpl gy Ad) Olss Usb maties ol
0335 P MY S 92,55 e} g ey LS oo Leo
Sl 51 gols me sl 8580 glasles ST 6 wosls sl
Jola glos aal53l 4 035 93 8 (0 JSK8) iy b L
b JBlo (glas Aol isls OLAS as e STy
323555 Ul 33 o g o 3o S s oy VYA S S
SSls ol el J s 8 e 68 4 AT e
ol s Bl o mde WS AYY Sy o) e
SBEELS (6l sl o3y 4 S Ol el
753 85 33 3 Fomlin 08 o Ghlie 5 5 plEn
22 555 3 o jpste f oy 4l 3Kkt 53 208 2alS
alasl ol 53 MY K 935555 b aalin 3 o
St 3035 s ¢ o A o 43 ) S4B (V)
03555 3 e AN Sy 035 50 sdles $ 5T 6
ol 3 i m T 35 glales ) 5 5 lS 53 2l
3 S gl (6B 05 AN S5 Ld o)
Uty a3 33 5loms 5bales 3 (6 2y 3 ko (6 by
= [AFFF) o fae Sl  Soamps A3l azdls 5) 5,
2 lidles S 5T b wslS 3l 5, slad 5 4l 5, Shes Ols
20395 ol Uk el 5 pgus 500R30LES (V) (gp 0 0!
el il 5 Shas
a3 5 Sy U SLzsles S 51T 51 555 5les
ez 2 Sl Sl 5,6 f;‘-‘ o (513 sma slan B8
5 L3l S8, b (g Sy sl i B8 5 )b
Sl ) 3 g 505 VF a5 T Oles slacslis STas
gl Ko b ol me 5 St <ol (5 A) 5
U SaaSty cpl il by oy 90 Jgb o 2eS 5 cols Olis wsls
U sliles , 8 50e0 310590 5o ales slaseize 408 sy
DB 5 (V Jdar) <l 5,6 ol 5o G550 00500 S
D2 b Js Bl el Oluar (YY 5 Y0 1Y 4 0) 0155



VWA i/ o5 0)led /| ponty Mar/ pand malie 5 (55,5185 055 5 ke

0.038

DR=8.7926x10"2 - 3.93x103P r?=0.6945 n.s.

0.036+

Gy Slaws PRE) ol it g
o
Q
¥

0.032

0.0S T T T T )
128 13 132 134 136 138 14 142 144
(csl) 55, dsb
sl (55 03 K5 58 Sy § G251 03,8 56T 5555 53 59, b by a5 oty b3 1P J5=
0.036
DR=6.27821x10"1 - 9.2232x10"?Tmin + 3.532x10-*Tmin2
R2=0.9595 **
3,
3 0.032-
= 0.028-
.’
3
0.024 T 1 T 1 I
11 115 12 125 13 135 14

(5,8 5 amys) bes ‘J.Sl.b-
;J,s“.suuggg,i}:s;@Jt:u;w.;,f;ui,-t.,,;ﬁu;‘pn.\,g,ﬁ-u,ﬂu;,s.vJs.z

YoV



...... 52 013 ST o6t ga3 foiya 1 53, dgb g as i

0.05
DR=1.819694 - 1.07186x10"'Tmax + 1.605x10->Tmax?
R2=0.9229 n.s.
0.045+
g
'Y, 0.041
'_:; 0.035-
A =
- =
3
0.03 - n
0.025 T T T T Y T T T
31 316 32 325 33 33.5 34 34.5 35 35.5

(I8 st 47.)5) Le> }S‘J’
AQY uﬁ:.«;.:a';éJJ:Qjﬂxjéuwaﬁdmhé;j\bijeJJ:J.}La:;ﬂb\J__,AJCJ)—»L(;‘)‘.AJﬂ.i

peplie BB 0 paze i SVslas 53 O geun Sy ul i a8 cud
O sy Sy bt B3 a0 g5 A5 e 5 it S5 ) 5
Jioe S5 33 iie iz 3429 805 (S g 5 kBl Jas e
O OLLS 2STy f s Sz 5L000LE ol (SKas
O 58 A F) L3l ggr Julye
DR=f/Y000x\ e ™ ~0/FYATx1 s T "P+\ /¥ Yx) o PT
+4/¥xY o “Tmin" R‘=°/t\§‘\** [¥]
DR=¥/o0VAAX\ s " ~0/A¥$OX) o T Tmin+Y/o v'¢
x Vo T Tmin~Y+¥/0x) o OTmax" R¥=1/0 o o ¥¥[g]
S B84 1)) S35 258 Sy U 8IS 31 595 508

() Jodar) @l ialS cils s sl L gl pas

f_?-E' Aoy C)b)fg\:é’i ddy0y95 Eal ol sla g3

31V D) Llesly ol Las u:*i‘ﬁ"-")dij osls 0L el

Sl e Ols L’L“U‘S.’JJJH (OB 95 o) 55 (08
0dss () d_g.).>_-)a\ﬁf.x.i)o)_,:d)bab:?ﬁ';emdﬁfo)’uﬂ

B8 a0 ¥ a0 50,5 S 5o Les Jlu (7 JS2)
b 2,555 o8 po S e i (rY=°/‘\9?ﬁ):L9)‘°‘J‘.‘M
35 4 5 Sl ped (Shemy B SLidles ST 055 ol
Sl A3 Y dy O g 85 G 3 Les iSTas (v JSC5)
5o Sl g5 3 (=0 AYDS) (gl ez 5 S5
Sy U sLziles 5T 0l s 5 b AGFY Keay o5
ba 28Ty ol 3 S5 gmar (A K3 5 50 4 35 S350 50528
ol 0 0d (g So3ll (gl puize 5 olS (6550 515 B
#) i s 5 (ol laasl diusd 4o 5 LB pu)
shime Jolge Ol lize JBTaS coudasls GLES (V) 54 A
sled Sl piie 555, b 4 )y OLLS 2815wl 5 e
3k ol
et 35500 Sy 6 R slade Sl po 0 g 5
23 (0 Jae) MO ey 5 (F Jka) sl p6)) gl
ST lad S5 503258 Sy b plitiles S3T 510



VAo St/ pgs ajled [ poxiy dlor/ anb wlin 5 55,0155 058 5 pyle

0.013
-
0.012-
3, -
3 * -
}‘ 0.011™F T
~ \ ~\M‘.~-""-~-.A ]
*m"-\“-.,__
0.014 T X
s, +- T, K
;3 \ %" T
3 0.009 \ -
3
0.008- g1 —— oonslef DR=46395x107 - 2.482x10°°P ﬁ:mss\
+ 5,55, DR=57944x10% - 3469x10P 2=0.9540 **
M s AQYY Spasiy DR=4.7462x102 - 2.666x10°P  *=0.9358 **
O.m? T H I I
135 13.7 13.9 141 14.3 14.5
(col) 55,5 dsb

o Sl e85 S5 50 Sy B 23 5090 53 53y dsb b gad Co p LA JSS

sl Sl e slre Bl oed pBs 55 S slago b
csmort ot 3 8L Ol SOl pB )l 18y 0550 Jyb JS
Sl sl b olS sy 0590 JSUsb 55 o)) Ole slacs sl
S5 g3 Sy b GLtdles S 5T 0l so U b (sl p6)
Sy b Gladles 85T 51 55, 5led s 2 Kialen
PP SWPRCRON. L [ PRI PPV A P SE
st o o [¥F=o ¥ 0,558 bl (slagu 6 L ol
Sl OLES o /17 U o /Y 51 s ol (V) O gaia)
ESTES
5 Soleae O yie 4 by als 03 5 O3 Jsb Ols Sl

gt LS‘A:J:"":'.L")T 39 O‘}'{u_»co__s_b_lt_i

RO BILpe Lol g3
o393 03 gz 330 pB ) pad s s Sl 59, Jsb
a3 Solsgan B S y S5 i Sy b i
(35 d o Ly Olygs Jsb cdul gy pl Gk (8 JKS) 5 5
b Al ¢ 2815 L gyl 0b3 50, I sb Al
oSTy a5y L iy waeul 59, I b 4 sl 4S5, 0WLS

Al yo 45 23S 5 b 155 ol s Ok 3l ot a5
Sl b Of (G508 S e s poluazsl b o3, b eosls
Soyss Jab sl Ko bohdd oals OLE 5y Les
3305 3 hems slaize 4 Gladles ST G b o)
b slasles 85T 51505 sled po 8 p2ia B8 fu b eh s
Olome hasly 33 s Jalos 15 on S5 50 (Shoms)
595 ket 4y s (gla it b olS ) 050 b
O3l S50 0 508 Sy b 2Bl 55,5 5l 3 )
3 A5 e psbasl amdls RSy b ol sre sl
Ols s\ 5 g5 (Y Jgdr) o33 035 S22 3055
Ol 55 (V4 W) K slaiassy 5o ey Ad) 0050 U sb
B el G ) b endlS 5oy J b acanl ol ool
O s LSS i a) Il eS8 )b 5o ( lidlos §
32555, e, a5 0555 J sb Olos 5 g o W5 izl 453 o
3 o &S O cenfply waims 0L 1 AQYY e
52 018 o e Jlpe Jsb (18 5V 0) 082855

Vo ¥



...... 5 018 ST o6 )1 gas Jolpa 5 555 dsb g Les S

2y geodys S58s blayl bes e 5o 5850 5595

3 305 S Olen b Ol 53 oo sy il B AL
B19,m6 45) 53,2518 Jds K Ol s as by 5, Jsb
Sy U 2lS 0595 J g 550 6l oS358 50508
S oS b OF 3155 )8 4 Ol Sl o) o) S35 40 3508
520 dab an p8) a2 ST e Bk e pes Jila
S 4 sl ddasly (3 5 (gl el i 45 s giae
HOARTRT AR A A D RPN K2

JS8) Gk o5y b sl 0o 53 5y b 4 e psle)f
B35l 3 s OLaSG chily on Al 55 0LS G aile aS'e(Y
Gob 2555 i 0l gs 53 Saleil 5, o o5yl ey b
595 Igb & Gl Hlonae o Fogen Olsie 4 Gy Jsb b
sk o ¢l ol Yazod oS s S o (TY 514 Vo A)
Usb 455 g3 (55 e O 5 o 4l 3y i) ol 59,
5 odd e )5 plas (slaprie 3l (63 yal Ol 2 % 335

6‘.&&.&‘55__:: .C;...d‘ BJ)A—: “.':'?_)'5‘)65)“)‘“50‘}:'“ &:)b:.:..&’;

Jsb Olos a5 sl 03ls OLES (8) yola 5 o 55 (V) 5 pparl y

oalazl S48 cv\.o.a

0, RS ety (ShodS Vs 4e gozea . £ly5 SN pummes i CuilS 56 Sl jo Les 5505 sk B NYVY L .p oy el 550
AYVY e s VY-8 ccﬁc).l.g sJlg g ;C?\.al Claios duww 3o DO-YO Lo .0l QUL C’)Lalj sy
€65\ 0dSLEs caslys bl gl IS anliObly wslim 5 595 I sb 4y 0l ST p51 faall Ko NYVE LB g Y
Olgas! SE 0 oty
Olgol gaus K...;bubl..w! Uj/‘jj_(fw‘;b-ﬁjul \WFF e s ST

4. Connor, D. J. and A. J. Hall. 1997. Sunflower physiology. PP. 113-182, In: A. A. Schneiter (Ed.), Sunflower
Technology and Production. Agron. Monogr. 35. ASA, CSSA and SSSA, Madison, W1

5. Dedio, W. 1985. Effects of seeding and harvesting dates on yield and oil quality of sunflower cultivars. Can.
J. Plant Sci. 65: 299-305.

6. Doyle, A. D. 1975. Influence of temperature and day length on phenology of sunflowers in the field. Aust.
J. Exp. Agric. Anim. Husb. 15: 88-92.

7. Ellis, R. H., R. J. Summerfield, G. D. Edmeades and E. H. Roberts. 1992. Photoperiod, temperature, and
the interval from sowing to tassel initiation in diverse cultivars of maize. Crop Sci. 32: 1225-1232.

8. Francis, C. A. 1970. Effective day lengths for the study of photoperiod sensitive reactions in plants. Agron.
J. 62: 790-792.

9. Goyne, P. J. and G. L. Hammer. 1982. Phenology of sunflower cultivars. II. Controlled environment studies
of temperature and photoperiod effects. Aust. J. Agric. Res. 33: 251-261. ’

10. Goyne, P. J,, G. L. Hammer and D. R. Woodruff. 1982. Phenology of sunflower cultivars. I. Classification
of response. Aust. J. Agric. Res. 33: 243-250.

11. Goyne, P. J. and A. A. Schneiter. 1987. Photoperiod influence on development in sunflower genotypes.
Agron. J. 79: 704-709.

12. Goyne, P. J. and A. A. Schneiter. 1988. Temperature and photoperlod interactions with the phenological
development of sunflower. Agron. J. 80: 777-784.

13. Goyne, P. J., A. A. Schneiter and K. C. Cleary. 1990. Prediction of time to anthesis of a selection of
sunflower genotypes. Agron. J. 82: 501-505.

14. Goyne, P. J., A. A. Schneiter, K. C. Cleary, R. Creelsman, W. Sarymeier and F. Wooding. 1989. Sunflower

Vel



VWA SlaG ] ps ojlact | gty dlarf grmb alie 5 65,5135 053 5 psle

15.
16.
17.

18.
19.

20.

21
22.
23.

24.

genotypes response to photoperiod and temperature in field environments. Agron. J. 81: 826-831.

Goyne, P. J., D. R. Woodruff and J. D. Churchett. 1977. Prediction of flowering in sunflowers. Aust. J.
Exp. Agric. Anim. Husb. 17: 475-481.

Hammer, G. L., P. J. Goyne and D. R. Woodruff. 1982. Phenology of sunflower cultivars. III. Models for
prediction in field environments. Aust. J. Agric. Res. 33: 263-274.

Johnson, B. J. and M. D. Jellum. 1972. Effect of planting date on sunflower yield, oil, and plant
characteristics. Agron. J. 64: 747-748. :

Keisling, T. C. 1982. Calculation of the length of day. Agron. J. 74: 758-759.

Robinson, R. G. 1971. Sunflower phenology-year, variety, and date of planting effects on day and growing
degree-day summation. Crop Sci. 11: 635-638.

Robinson, R. G., L. A. Bernat, H. A. Geise, F. K. Johnson, M. L. Kinman, E. L. Mader, R. M. Oswalt, E.
D. Putt, C. M. Swallers and J. H. Williams. 1967. Sunflower development at lattitudes ranging from 31
to 49 degrees. Crop Sci. 7: 134-136.

Sinclair, T. R., S. Kitani, K. Hinson, J. Bruniard and T. Horie. 1991. Soybean flowering date: Linear and
logistic models based on temperature and photoperiod. Crop_Sci. 31: 786-790.

Unger, P. W. 1980. Planting date effects on growth, yield, and oil of irrigated sunflower. Agron. J. 72:
914-916.

Villalobos, F. J., A. J. Hall, J. T. Ritchie and F. Orgaz. 1996 . OILCROP-SUN: A development, growth,
and yield model of the sunflower crop. Agron. J. 88: 403-415.

Vince-Prue, D. 1975. Photoperiodism in Plants. McGraw-Hill, New York.

\oF



