"ol (#15 psle dma”

1384},‘1...3.,u‘rm.u?

Olgio! dilata 3 Sist 25 Calzbes Gads 4 4l K8 Joddl Ko g
Evaluation of summer safflower response to different intensities of drought stress

in Isfahan region

5 s 4 .. 3 2 R | o
J‘)d‘ﬂwﬂﬁ“ U"".’.}JJCJB‘6L§“\??MC>L‘““LSM‘)}"O‘{J&‘LSJ"L’LP)M
e e g

oS>

- %

42.12.’.»): u_i» UJ..J ks gl s LY 4:\:“:[5 &Jg M\mgﬁ SIS 1384 (e ) 3yl e .C.I [IR-TE SE I PR R R PR X P VPt ) E «s3b

212-225 iamin 3 ol cpin A0l Rl (21 pke dams Olgho!

Olgieol (n 3203 55 31 0k D331 518 Y s Olgino! dilata 55 (Kbt 25 Caltbus SIS 4 Gl &8 Janll oS o551 5 sliin 4

2140 7051 oy 55LT 0235 4) 6ol 250 sl 03 e e 92 651373 520 31057 5w L 44- Olgis! 924 Dlgies! B-0lgiol slapl
(J,K¢>Jf4,,uAJmfw5|ﬁs;H,140,1‘_,.,,‘s,LxTﬁj,@,éj),ﬁg;@,uA¢>\§¢.x,‘|,:s.,:,-4,.210
81 580 e o 93 (b ok s 5 5lgs sl S 2Tl (bslas JalS (slacS sh (WT 7 b 3B 53 5 Olginsl G5 Jlad 53 ksl 287 5
LS 48 5ls 0L Aol g5 3 8 g S JE K5 5 5 5P e Sl gt (B (S 5 H g B 1S s 30
e 53 S 53 0,5 S 3898 51 als 3 Shes v 33 5 Kikn ull o (55 4 45 oS 5l )3 (Gl 23 55,0 Lol SIS 9187 55 ST U3 e
23 p B ASTITY S bgy s Slas 5 a4 9 ol SalS 0k Jlasl 25 el des 53 5 4 68 53 ¢ 6 A4S 1858 (1759 2252 4 aale
a),,;,,...e}_;,.u‘s,f,,w.ulog‘,‘s,_u.agu»\sﬂ@,u);%;w&.,;r,?,gr519,492/6‘631/3 o dals Hls 5o 41

ol ST 358 Jasl 5 4 ol (658 5 o (50 53 9 0 gl 5 Shas 5 ) gor S5 T 4 K8 5 Koo s S g 4.3 5 o

s s i 25 0o WK (el (sl

1382/10/9 23155 o

O Dlaiond 5 p e (5553158 oSl sbel 2 (oS 5158 &l g5 ol g - oDl 13T ol (5355587 0Kl Hlysbeod 1
ol,@a@j:;j(,,ué;,,us,,&.z\;;u.4 G;-éjuuséj,s,&,ﬁw;.,.nyMJ
Aol g (65 9LaS” eaSCiils Hlskud 6 S - 5 g 4 5 Dol Sl o 1o g Slskd 5
oS ol ol 5 o plbe Sl guast 45T el 4adie
ol Lg\_adfj_.lf 3 el 5 gmeo o b slaeslaal (Asteraceae) awl 2T o3l 5L | Ls""-»f di_,,lf

212



138 ;.. 3 osladt pzin Aor SO1ul 2155 psle A’

27/35 2811 &1l 15, 5l s J s A5

226 <
Aby e 3 by g -ar 53 10 s laOabas
CL.NUA:'-\_.‘» @l_? (Crop Growth Rate) o\_:f
oAl Od> Ce v g (Leaf Area Index) dfj_:
J gaes Liy Cs w5 Sl (Net Assimilation Rate)
gf:"&ﬁb}:;)}-’)‘ o3l Cunby Lo 5
Al o AT el

Ll (a)&pl (Hang and Evans, 1985) 5l Sila
LS el oSy 395 6y dauly 4 S 5

S s )'Iu_ii (Harvest Index) &ils 5 esLs
S ga JUiSl deo s Sy a8 ol (S50 58 ot
35 Cmal Ladils 45 oS i g Slaphsl i (s 7 5
uJL.'.ijjQ‘)J‘ﬁccj_{)a&jg@_h;wr@)\w)ﬁ
julaaﬂwwéj‘:@}@éw(l375)
g&j&&‘)&:ﬂﬂwﬁjj.\'wbﬁubjyu
3 Shos 45" diles S ¢Sel (Singh and Stoskopf, 1971)
Loy L Ty oote Soen sl p o la b 4l
)"(1381)6MJ’~“"’)"’5‘3“6{"‘%‘““‘6‘:’15}
b e S Y S 5 055 53 55 355 4ol
M‘)QL@M‘JJMWU)GJL@M{M\JJJWQ
BE) sl ob; u;')ljf Loy 21/78 9 17/53 g_,.;j
B eyl (o35 i o)l CiS 1 gyls e
NG JCE R O,

u.f‘.::.w:):\jjcﬁ.p\ L disjlf):m'b :).Q.A:«uaial:.e
)_;)Lz(a)>¢;jl,;4400 a5 glas Sos 2>

213

A 390 5l i s 5 als iy Y coiS
S el o g 4 p LS O ladd
o83l (St 5 655 4 VT glin eSS
5 Ot (VL 5 Ol 3 oyl o 43 4 s
Col (631 50 dhoz I @bl CST )3 0B S Ay Jud
Sl 03 50d = b 5551k 205 oS Olye a1, 0T S
(1373 (gual 5 gdex)

5530 Glatbue 13 055 G 01yl 53 &5 8
o5 5 0Le S Ol 5 sladliad 3 0l ST gl 5s
)J):QTMS;}UQL;SJQM&@Q&{
Sosb 4 Sl @Bl G55 g B Olgaeal Okl 5 aleia
Ol 33 OT S 5 ebawe 8283 oly5 b 3 &8
oo el 4Bl 155 LS 1766 4 Olgaus
Olse 4y 035 ol (St Conglin ol 4 K,
Sta S Gblie (sLajliess 0sls 43 (ol oS
{(Akhtarbeg and Pala, 2001) Sl 7 jtas 5 iS
el S L)l (S5 8 0 Sl guas OLs o
S e e 535 50 5 S S K
[EAVIPIC g T (S sMal s Sli
gL, 53 .(Hang and Evans, 1985) Col 3 Shes
5 it slaeS 1 IS5 s i (ALS el
G G b Sl el 555 Sdar N1 el SIS
o5 03 (R, Ol B Vb s e 5B 3l A5
(Sloma) 5 5 S 358 o0 g (A3 s Sl
&l 381 ( SLsadl) Olaioes 31 (g5l . (1363
gLyl o Lyl 5 50 4 (1381001, 5
(1381) (g s dmen . les S )Ll &5 I8 oS
L oS5 el 30 Sl 4y S 6 Lis )l 30
elos ST I F

C o Lo 20 (1374) 55855 (o andllas s
Sgd 53 (s L, p S o S JE J g L
233y, 10 s L= ? (’Jj 14
—5as-am 3 10 55 s e 530 58 (a5 JE Al s
aalle 5. (Arnon, 1972) Culod—s 5 i lS



N S od & il K Jardl S

b g ook Ly S o 2 ol 55 K8 CiS 3 Olgiol o sloes o5 3 5 slacsY
Al ciS las Shee L6 _0Liol 58 _0lgiwl Y 53 aluls

Gla s 53 CalS (S5 5 pY o s ol 2
gaiie 53 oy ae oY i o 1 (St el
adlais Jgane slaoSTl 5

S 5 S Do g o Ll s 3
(933 8kee 5 il Slas L K K

b ss 9 2l se

35 1381 5 1380 sl dlensl 55 LT o
ol ST o ils (55, 5LaS” 0aKils Slaios 4c ) 3
0P ) Olgial & -5 Jlod 55 o8l Oy Al
Sl dsb s o aids 405 e 55 32 Ul o
il rz_ﬁi.@f(wl(gw 45>48 54,551
L0kl bp 8 Jl oSt 0 T (Gl ol
ol a3 5 Sk ke S5 Sk ol oSS
Wl 3 Kl a5 16 5 20 Lo 120 s 5 4 6UL

1L oy o adlllan 5550 e oS 3L
SN Caldn 5 T8 w5 AT oS Ao
Ao S A0 b jio Ges 55 gesle 5 e Joe 375
Sy

23 edd s, 5L gla S S 4 SilesT
IS5 a5 (polaar JolS (glaesS sk wly - b I
(bl &S Ol a4 T a5 s 8 el
S8 s acnY s e S Olge A (ST
i s el LT oS ol ey o oo
o= ol =1 Jels LT 0l ol Joli LT
Sy 0L BA WIS i I des ek 70 )
N ool =L cals L 55 05 Hles Ol 4
o sl Olse 4w (Saa; 0Le3 U ke 140
2 ST gy mada 140 51 oy )leT =15 (23
=i 5 S5 s s Olse 4 JolS GMJ?OLA)'
(S5 (S s U ke 210 51 ey LT
S 0345 Gosb o SRS e e s Ol e

214

5 S s ¢ S 1547 55714 55 e
A sls 1378 Jlu j3 1y 5, Shae o 2aS 5 op 2ée
L ol ot asils 5 Shae (Nasr, 1978) o ¢S
5 92,0 el 55 ol a5 ST 5 sl
3 J_<L..r— (Leonard and French, 1969)
48 G asllae 5505 8 15 T slasles
Gt U o jiws B Cosby adss 15560 bl
s 8 e il )T SLs (6 resiln 120

U olel comsls » 0lej U gyl ol Jlajles
335 6oleTs 23 IS Bl b bl e 2 S 515
alon ol 53T 3l alan as S 51 |5 ain
4056 3953 5 5w Gd slasles 55, Shes
djl,ugdﬁsgﬁ,&wrfjgzon 53317
Ot 9 TSI 5 o ()13 e D5 g3
Sl eyl g e Dl Lip s 5 Jol slasles
Ll s g g (g ls e

Vil i 50 8 (5 3 K i8S
LS L 0l oS Sl S s Y il
o o ailate o5 sl s et
wazg L b b3l (1380 0HlSer 5 (gl gmp) ol
oS ol S cailain 55 T 308 5 5 gla JLSlist
53 O goman Yoy (T 5L Y puae oy Sl Ol e 4
228 7 e g 5 pdS Lls 3l ey sl 2SO0 4
5y50 oyl 534S (1379 ¢ Aol & 5 (6 sugd) ol
SLaly s i 5 Akl ST b g0 O e il
ol Ol 5 (St L olS (6,85 ¢ 0T (595 #105
J 53 0T e gy 5 40l 3, Shas 5 St 6 oLl oS
ol 5 Colal b s ) o ol o Jlae alate > 5
s 5

5 e oo b (S 25 5T e -
Sl gy a3 J 8wl o 55 5L T p s
a0 543 s 5 S5 558« S5 B



138 500 3 ejled pais dle JOlnl (ol p ke dlans”

f_‘-’%“‘-’:;—?‘ Ls g AT p g pebaw 1 2 5 (o5LT
N3 e Mt SaS L 25 el 2 53 0lS
P PN PP HE NN PRESINERRURIEY
SRS D a5 Ol 4 S el el
Al D3l oS gLl ralS ol (S
dal g ay g s I 4 01§ o ) St S
Ol g (gt 8 0l g0 5 RS 5 (S 5
i pe Ll 5 o8 s, Il s la o &
Aty s Lyl s 51 (S5 il 0 oLS
A3 8 s ime 5 4 g gL o ALS (ST,
A2l D s 0 5 gl 5 oS5 (L )
s 8 all (S5 alS Ly ol s 4 gL
by ALE il 0 VS o5b 42 Usae)
84/08 0l a5 oo n e 53 S 1373 (51,5
SR L ol e by e 5l 4 Sy el
SLalS pLis )l oy 3l 55 g ulby s (ST 5
ol 03 (Ao 381 (g i dzme) ol 21550 o
Al el eslsl Bl STl ol Ko aalllas
S obes a3 (St 25 3505 0T Cde dny 0
Sl s S OLaLS s o) (LT Ll e
A5 gL les VU slagST 5 s (e sl e 5 T
(PALE (S5 Rl Lol en b 5 ol (S
o Jilize Ol s g g ol il 2alST 0L o lis|
LS gLl 555 53 Il 55 2 53 5Ll 5 0S5
oz 25m S ¥ (1 IS el e ol S0l
P - B DS I WS | JU ML
a1 Jgam) aoishs plas SKousS U (sl man
Ol e am gLl o SVL BT Jlw 53 457 5550
Y 55524 0lga ol N U by e el 83/27
Cw,\w_ﬁ&\,\;;ﬁgum/ll Cu:,w&o\@u\
¢ ol gl 56 L Il s 315 Il il andllas oyl )33
3 S5 s sine S fUBS) S35 1 5P 5
(1 Jsa)
Jolse i LS it s 53 5y e Ol e

215

el LT s 75159 8 oy v d Jles
31 =Dy el oS5 4w Jols alS (S15.08 8
20=D,
Jols La N 5 e 20 52 452 13/3 =Ds
924 _04isl=L, &8 _0lgiwl=L, (Line) uV aw
255 Olghesl opons 3l ol 44 _0lgasl =L
Aol 5 e 8 Jpb g Cils Caysy 6 el o
i 55 8 55 Cd8 5 ;2 LW 50 s,
JQJ?CL?J“’L‘J:SV?QJULG)KCJ:AQ)M%
S i bl 4 i 4 by e Slles 4
s bl ailate oo bl 5 DS 55 OLSS
Sl 5 55 p L)) (S5 0 i adlllns ) s te
5 L85 oy o5y o et (S5 5
il 5yl a5 23 8 0l 5o LAl O s
s s Shes (83 Shas o5 Slis 5 dls L ls
s g plol p3Y (sLacs ks e sad ¢ 5 5, Shos
ol 3T H3NMR o&inns Lo 5 Laails (25, sy
g g 5 ol Dlidos dn fo 289, Slaals vy
L dbe 53l deol glaasls 5 s 8 nd = S5
Lls 40 25 MSTAT -C (g, LT 3le 5 3l esliz
Izl o s (S5 o5 4 la ke 5 ks S e
o Excell j}.éip_:b.u)brj}uw\.&aw):S

._Uu\i.sjf

Cou g mls

gLl aS sls 0L Laesls S e ilsls 4

A5 okl lasles 15U Cov lsgne b 4 <
23 45 gLl o e S o5k 4 (1 5u) 8
10173 0l5n 4 5 3 aden 70 51 oy 65T Sles
N s ol sled 53 455 il o S 5 el
ol i 6775 e a5 s ades 210
14051 oy LT sl 55 %5 p L5 ciman s 8
05,5 &G 53 S Uy (23 S s ks
Al 5las 1, maS e i 5l a5 515 g,lT



N S od & il K Jardl S

S A Sl Dl e 4 Al e s e
Ol by dsmame Ay S alS o8 4
RS I Sl e 4 8 e el alS
SR L ol s 48T S g ol 0 03l o (S5
235 Olgn 8 o el Al 5 (Siis i
4Bl 31 elS o 5L 68 1 o doly 4 ok
gl Ay b 5 A g5 0351 D) e ol 5 Sl
Bl il el Cldr o e Sols L olS
Gl e VL T plie s s Sl o
Ll & e (asls il palis Lo s el
YL (Light saturation point) 5 5 ¢ Ll abis S
sl &8

Olej 3 Al Sl o 2 oS 5 lales 3!
(1 Jga) 4 K5 6la e olT ki 5l s
5uv§\;); oA Ol Ce s ae Ol pte
5 s e et s S5l oo 4 Ol g oo |y il
AN sz 3550 S Y ol Lol bl ) 5o
Sols a1 e s Al ol e
Jsdz 5348 g5k a0 (1 Jos) dimls (5515 gne
oY ol as osls Ol 2 Jsta) e Kiks 4uns e
I5b S 03 e oS5 1159 L8 olinal
3342 Comd (558 Salls i Co (gl e
ol 93 il ails 44 _plgisl 524 _olgiol Y
(el 6Ly ST L Jl lize S 1 adS s Sl 31 andllae
Mg palls Clor Lo e 695 2 (P FFISF S
(1 Jsaz) 3 5

osb s (238 0Le5 55 U sams Ay L
o 8 5 ol sl S0 coms ls me
S 515 0l 2 Jsdr) La 1 Ske s i (1 J )
ek 70 51 Gy ©OLTHls 53 Jgrames Li 5 oo
Ol ir 2 VG 505 53 e 53 08 32091\ s
Sglize ;855 (5ol slad 4w b )T 5l 503
Loy a o am s 20 slajles . ulon s
55 o 53 05 18/55 519/82 22/69 1sLis

216

ch@,uuoTcﬁ;W;\J%b@@\ij
e Gl 5 (o5 sl ke ( ALS (ST 5
Ll s S S 0I5 el S i pas VL
s S sl s ol Jgue) Cies ol il s
A5l as JE 0l 55 Sy b s (S
b Lol anglin ol 0351 13 an (55UT
Ui Jlas! 48 515 0Ls5 2 Jydar) Cde ] 4
pled 53 Lo ml 3 sy B 3l sl (ST
gl STomulon s 8 (St s w
L ALS S E e el 4 (S5
o=l dds 4T Wl , S e lal  Sis i aaulg
che € e e 2ol U o S
T 2alS sy s s Iolest daaly 4y S,
LaoT 355 oo 3 WS s 60,55 eVl 5 sk
St A5 Jlasl o 5 (5 Ad gors Ol s
el 5 (Hang and Evans, 1985) ;i1 5 Kila .l
0395 83) dauly 4o Sis (i 48 dlaals
@S 53 S e el falS Cel S,
Hashemi-Dezfouli, ) J 5335 socbls . 1> § K 8
ol 03wl 03,8 18 1, sl a5 (1994
¢ el slay 5B Jle blize S 51 4l 5 Il 31 aslllae
sisine &y maw atls sy (£ 5P P
(1 Jsuz) w3 K
AU o a3 £ 0l 43 Lalls Gl Cs
e B, ol i) €8 8 51,5 LT slasles
ol Gl glajley )3 palls Gl S
Sl o (S5 Lt s ol a1 KL
Gosb 0.2 Jsds) Cnl S 25 Sl il
oS 14/83 Jds o Lalls Coder o p o iy
ST 55 S e Slad 4 by je 595 05 me e 5o
035 sbass OT 5 dm 535 (es tedes 210 51
Cole o 512320 ps Jslsles 5 12/74 0, i
O reeS 380 03 o f 5 (‘)—? 9/03 L dals les

sl dlsls el s ezt asly Gestls ol Ol



138 500 3 ejled pais dle JOlnl (ol p ke dlans”

Aol aalllae 3.l 8 il 0l dles
B Jsi) 35 13 gme 8 5 Shas  (6)LT slajles
sk 55 e 4 ol s ol Sl s
el 48 [alST (St (2 daaly 4 )l e
sl b 53 ;8 534S ()b a4 Jsis)
330/3 Oljs 4o 5 aals Hles 53 5 Shes o 5YL
b S 5 Shee (25 p g law 53 5 S 3 p S 4kS
o Sl 53 S s p S S 1581 1
D3l e d (St 2 s o S 4 ol 03
e o101 Vel o 2y 5y iy 03,5 3 gudome
S ml s s eals 2alST 1y b sy s 8 sl
AU s 5 Slas ol ail jialS £ Slee
5 Jlazl el 53 (S5 31 (5 08 K515 Y
L 5 s, Shee 48 (5 5b a0 s 8l gan Aoy
245520 (S5 53, 5 (.,f}l;236/7 e
53 J5 s St Sl ()l ime 5 b 4y o o
a5 ¢ £ 1S 207/ Bl5e 4 6 131305715
D5
pb s AT J g3 a3 il 3, ks
8 8 LT slajles 50 coms )l me
e 535, e o YL 48 (6550 40 B )
14051 ey oL Toles 535, e o 208 5 dals
A Jsis) dT Cws w @:Jf Ol b es oo
U e ekes 140 51 s (0T Sl e
S hey b i e 210 51 oy LT 5 20
o 48T B sy s (s yls e gl S5 5
Coshy Bl b s S Vs Shee Sy ans
SLaols 55 Jsams ol U5 JB 5 Sas 5 S
s 53 s s Slas ol (Sis i5 Cadee
3 (S5 e 7 o 56 o o3 | e
b ails s Slee V0.3 Jpir) s
N olsnn b 4 45 35 e e 53 45520 (S5
31 S150 Jsos fn mpie 262133 S5
3, Ses DB (gl e S5 e e 53 S

217

ERCgIW s dzbls 15 gLl 05,5 333 55
2305 0Ly 55 pmame iy L Sl
Sl K oS s S i Jles! abaul s 4
i dlasl daals a0 &8y o 20l 5550 0l )
Jroll S ol s 5 el D5 o 1 (S
LT 03 DT 3 5aS (e (B oy (0 i g s
A s sl i) 28l 0T Uss 5 J b
53 ool Jole 5 o o a4 s, slaplll
s s g (oS15 AL geme L) Lo alS
oS (1 Jgdmr) A 8 s tmn J o Ay
4520 531 SLaeS1 5 53 J s i) s
ST a8 Il s izl (5l e Dl e e
Ay s e S5l3 a5 sb 4 e e 52 651313
A Ll (S (ST 95 4 Cad (5 eST J e
13/3 05 o515 53 (LS (o 5LS G155 b ey oo
o Josle JS7 St ole A 5 53 e e 53 6
Sl 5 5 6515l 53 Jguamn ) L S
wi@qu&ljl&sj%dﬁfaﬁrxﬂ
.(Able, 1976 and Nasr et al., 1978)
Jsmame ity Lo o flai 5| (o) 35 50 S Y
Y Jolze I g (1 Jgder) dmals (gl sme S
S b s s 8 s e do s | gl 2 LT s
oo ) s 5 5 (SCi 5 Os Bl )
Sol3 e o sb a0 8 0Ll 544 Olgial (Y (s
248 Il il 52 24 L0lgiel Y 4 o
44 _oleial Y 224 0lgiol (oY (15 sl el
Osod4 524 sla oY i 03 o 5 Lils (65
Syge oY il 6,5 8 oY o bl sl
Sls me gl BB oo oyl 53 (ol T a5l )
A 23)3
Ll Jolie 3055 5 dlw 55 oo OOl (2 JS2)
S8 3y 33 (F P (E P9 (P kel Gla, ST
(1 Jgdr) 355 515 gmn J guamee Ly
Ly 5287 51 ol 53 &K )8 ctS” Dolatal 51 S




N S od & il K Jardl S

S hy U i ke 140 51 ey e Toles
o o 53 LT mb les o I el (S50 5
U s ks 210 51 ey 65T Slas 5 a5
odaliun (gl e gl (g LT Lo 51 S
o el L o ol s ol Sy s s S
FAlS Sdb g gy 3, Shee ST K 0 Sis
Tl 03 RS DA R1SIL (b S s b e
3o plal (6 S Db b sy 5 Sas Sl gutay
Sl el a3 8l o > (5oL T oed S ok
o o U T 0 S 855 3 Shos A ;522
o3 8 maks 140 51 ey 65LT Sl 53 (S
210 51 e LoToles 4o ey 5, Shes Sl .l

3] ST L

ads

) 4 ) o

3
7

oy Lo e 52 §21303 34 (S5 50 4l iy
Jeeily 51 agy osliad pe a0 05 0 15 K33 (0S5 9
B HLacnY oy OV ols Cod (L (51,553 (Jaos
.G Jse) .Ai.sﬁ)\.s@m als s Slas
Sl ok s i ket o3 b
5 e bl andllanys .ol KIS 5 ciS
=S o3t b3 T Calies laslod 55 855
ST sl s gme 3l Sl ol s 5 5 8
Sosb 0 B Usim) codl K JE e, 5 Shas
1179 jlacie U aals jlas s b sy 5, Shas 45
o e 2 1 (s)ls ime 5 b 4 USG5 p S LS
T 53 Lagy (B Jgder) Sl o3y 5l i
23 53, s 53 G)ls gme a5 S et
L i lie 53 s 5 e o s o, T ]

J}«A.,uM)C,&fﬂcgjcb‘ﬂyu&ﬂ@u)ﬁytw)‘g_sjawb“)bd.;fﬁMM’-—l d}-.b—

238 0k 55 Gy 3 mp e 030 8) SRl o Ce 5 Gas oo sn e 530 5)
Tablel. Summary of combined Analysis of variance for plant height (cm), LAI, CGR

(gm'2 day™) and NAR (gm'2 day™)

MS e oS

Sl s 33T am s 4§y gl b el Jpame iy S Al Ol o e

S.O.V. Plant height LAI CGR NAR
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Table 2. Mean comparison of main effects of some traits
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Year Ju.

(2001) 80.6 a 2.09 a 22.89 a 12.20 a
(2002) 82.0a 2.20a 2410 a 12.30 a
Irrigation (¢ LT
I, 101.30 a 3.7a 3291 a 9.03 ¢
I 7790 b 19b 22.96b 12.32b
I 78.20b l6¢ 19.82 ¢ 12.74 ab
I, 67.50 b 1.4d 18.55¢ 1483 a
(prrs»as) S5
Density plant/m?
D;(31) 76.13b 2.15 ab 24.09 a 1223 a
D, (20) 83.59a 223 a 24.36a 12.32a
D; (13.3) 48.08 a 2.05 ab 22.02b 12.14 a
(Line) .Y
L, (Esfahan-8) 79.11¢ 225a 23.69 a 11.59b
L, (Esfahan-24) 83.27 a 2.06 ab 2328 a 1235a
L; (Esfahan-44) 81.41b 2.12 ab 23.56 a 12.75 a

i (5513 gnn DN 1S Jlaz pelane 53 (65LeT i 51 0w 58 53 &S e Ug o b (sl ilee
Means followed by similar letters in each column are not significantly different at 5% probability level- using Duncan
Multiple Range Test (DMAT).

I;. Irrigation after 70 mm evaporation from class A pan to maturity S bA IS et 5l s e e 70 51 e oW I
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L. Irrigation after 140 mm evaporation from class A pan to maturity

I5. Irrigation after 140 mm evaporation from class A pan to flowering

1. Trrigation after 210 mm evaporation from class A pan to maturity

N S od & il K Jardl S

Sk BA NS St ) s e s 140 51 ey 51T T

@:JfUAw)’féﬁ:ﬁj\j:ﬁ;j:»&;:ﬁl40)‘lm‘5)l:ﬁ.l3

Shy BA DS et s e e 210 51 o LTy

LSe35 ) 6l s Shas ¢85 3 Shas ¢ J8 5 Shas S 0 il ols 4 525 40Me =3 st

(M‘)J) C...Ja‘.bj; u.a;-L: 9

Table 3. Summary of combind analysis of variance for flower yield (kg/ha™'), oil yield (kg/ha™),
grain yield (kg/ha™') and harvest index (%)

MS Sl e o S

S gl 35T amys s Ses o ay5,Shes Gls s Slee Cals  asls
S.0.V df Flower yield Oil yield Grain yield H.I

) Jle 1 105160.91™ 473016.9™ 4057666.8™ 422"
E. Cf glest 4 70130.17 78671.3 4875695.7 180.36
() ol 3 311915.53** 5571541.1** 53364938.9** 234.28%*
(IxY) SbTx Jl 3 5958.74™ 46109.3™ 163310.1™ 0.224™
Ep o gl 12 3654.66 26580.9 300425.8 30.517
(D) S5 2 15712.18* 271772.5%* 2544623.8%* 66.881%*
(YxD) ST dl 2 171.31™ 584.3™ 9132.8™ 0.019™
(IxD) S5 x bt 6 13618.56** 103301.3** 1034880.5** 8.543™
(YxIxD) ST x LT x Jl 6 422.29™ 1329.7% 1024.3"™ 0.166™
E. b 32 3675.99 19121.6 276532.8 3.881
@) oY 2 9821.43™ 19124.1%* 138015.1™ 9.839™
(YxL) oY x e 2 418.23™ 20.2™ 1545.6"™ 0.253™
(IxL) a¥x bt 6 3812.31** 19683.9* 306624.3%* 1.308™
(YxIxL) 2 ¥x @b x J 6 204.04™ 1005.6™ 5218.5™ 0.529™
(DxL) o¥x Sy 4 2920.57™ 16301.1™ 219914.5* 13.800™
(YxDxL) oY% (S x 4 71.09™ 2743.3™ 5337.5™ 0.699™
(IxDxL) ¥ x (.S\J:xs,l:ﬁ 12 6351.53%* 15491.9* 253344.3** 12.618**
(YxIxDxL) WS ix sl Txdle 12 300.93™ 1909.7" 2607.2™ 0.704™
Ep 5 glos 96 1390.63 7269.3 85244.1 3.691
CV% 16.78 12.09 11.96 6.91
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* and **: Significant at 1% and 5% levels, respectively.

ns: Non significant.

2 AL S sk a o 8 5 Kos s
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Table 4. Mean comparison of main effects of some traits

e J5 s Ses s> Shes als > Shes Sl pela
Treatment Flower yield Oil yield Grain yield HI
Kg/ha Kg/ha Kg/ha %
Yeardl.
(2001) 80 199.00 a 659.0 a 2304.8 a 27.70 a
(2002) 81 243.00 a 752.0a 25789 a 28.00 a
Irrigation (¢ LT
I, 2303 a 1179.0 a 3898 a 26.15b
I, 211.1b 63130 2252 b 27.05b
I 184.6 ¢ 492.6 ¢ 1759 ¢ 27.19b
Iy 158.1d 519.0 ¢ 1858 ¢ 30.86a
(prre 245 oS5
Density plant/m’
D, 218.8 ab 708.9b 2457 a 26.70b
D, 236.7 a 765.0 a 2622 a 28.28 a
D; 20740 6422 ¢ 22470 2845a
(Line) .Y
L, 227.7a 702.6 ab 2492 a 28.03 a
L, 227.8a 7229 a 2418 a 28.02a
L, 207.5b 696.0 b 2415 a 27.39a

1 (5l gne e 1S Jla pedans 53 (65LT i 51 O 2 53 &S 2 g o b (sl Silee
Means followed by similar letters in each column are not significantly different at 5% probability level- using Duncan

Multiple Range Test (DMAT).
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Fig. 1. Effects of irrigation and plant density on plant height
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AU 0l 55 e iy o Y 5 LT F1-2 IS
Fig. 2. Effects of irrigation on CGR at flowing time
QKQ})@\ﬂjaogdlS&q@\:} uo\sg@\wlﬁaﬁyrﬁo&j}\fbj
g ool g VL S5 U S S5 sl ol 5 Do a5 958 i
o N L A a8 s g aedls Lasms iy ol (o8 41> Oljn 0S5l )3 0 A 5 (S
S DA Lol 5 3yls S8 BB Shes 53 oblan pas s falS 4 me i oS as S

.le)g-\ibT:ﬁk&Cé\ ;‘H}JL{MGJAJ:A)JU}{316YL{V§‘J_;
oz 203m S G Vel 03 8 Ko
Sl o inn Ladle 1 pldSoms 55 Sl astls i S
35T oils ady Sl Slas Sl a3 @ Jar) 45 K
GLST Ol ol 98l 5 >y Sl
oyl 48T slg el 1l S 5 (B e de! ST S &S e
S5 s St u s S 65l e ol 53 1, 4 &S Jaall oS 87 5l5 0L Gl =
28 o ain 5 Al Dl ST by Ssline Ly s
References e o g

S 053 5 05l pU) sy Olime s 0o S5 wls 3 Shee o) 2 1373 ot g 55 pecsibes]
TS s a5 Ol Olidesd de o

ety o, K8 anin SYUie ol S Ol s dibate 3 o)l &K slapY (6,8 5l o 1381 1 (Lo
1381 55 424 N2 0l 5l SUL ol

e a5 IS (61 o5 Dli sl il 5 Shas (55, Sl ) 511363 samayg . G 5 o cthtal
28 -42 Sliv Dojles L sal Ol e dgd oKils (65,58

B u_abjr.g.agbl.&..p;:wM&A)QT\k\jsngéﬁj@bw)ﬁ.l375 R I PR PR
o4 N2 0lhel gae oBils 01l SBL Sl 5 el psde o RS pa )l DY 0 S 01
1375

3 e il 55, Mas iy SIS (S5 o mlie o) 2 1381 gitaal iz 5 SIS ol g cpis Al
Olidind e o .7 S 01l DU 2ol 5 el ple o ST rozin SVl 0d S IS Cileies o6
1381 5 424 62 5d 5 Jlg 4 5 2!

223



N S od & il K Jardl S

i Olgio! Ol e &85 I8 03 5 55 Lalls ad Sl ol 318 1380 ey S ¢ 5 5okl e 055y

Oleiol i 5 Ul g 5 Dol Dlikos 2 100-12-78281 £ b sl

Dbl g3 5 5 seT Slidod Cislan . hn sy 4,85 Akl &GI8 Cel)5 1379 ool 22 e 5 p (st
Olghol Okl (55,588

Dl izt 03, Shos (sl o557 (65 allae 5 il S8 53 S5 S 5 OISl gy 2 1381 0 5 titorne
ST o8l (el il (6,575 b0l osler ST alia 5o sl sla Y (55055 5 (S5 58
S1gal doml g oDl

gtn ailate 55 S5 5, e sl 55, Shoe 1 oS5 5 SIS Gl 51 o) 2 1374 5SS Sebame
gt o335 olKils (555 5LaS 0aS il il _wlid S aabOLL

Abel, G. H. 1976. Effect of irrigation regimes, planting dates, nitrogen levels and row spacing on safflower
cultivars. Agron. J. 68: 448-452.

Akhtarbeg. H., and M. pala. 2001. Prospects of safflower (Carthamus tinctorius) production in Dryland Areas
of Iran .Vth Int . safflower Conf. Montana., U.S.A. July 23-27, 2001 .

Arnon.l. 1972. Crop production in dry regions. Vol . I: Background and principles. Leonard Hill. London .
PP:372-380.

Hang, A. N., and D. W. Evans. 1985. Deficit sprinkler irrigation of sunflower and safflower. Agron . J. 77:
588-592 .

Leonard. J. E., and D. F. French. 1969. Growth, yield and yield component of safflower as affected by
irrigation regimes. Crop Sci. 61: 111-113.

Nasr, H. G., N. Kathoda., and L. Tannir. 1978. Effect of N fertilization and population rate spacing on
safflower yield and other characteristic. Agron . J. 70: 683-685.

Singh, 1. D., and N. C. Stoskopf. 1971. Harvest index in cereals. Agron . J. 63: 224-226.

224



138 500 3 ejled pais dle JOlnl (ol p ke dlans”

Evaluation of summer safflower reaction to different intensities of
drought stress at Isfahan region

Naderi'. M. R., G. Nour-mohammadi?, I. Majidi3, F. Darvish*, A. H.shirani-rad’

and H. madani®

ABSTRACT

Two experiments were conducted in order to evaluate reaction of summer safflower to different of intensities
drought stress at Isfahan region. Three lines of safflower selected from Isfahan land race (Isfahan-8, Isfahan-22
and Isfahan—44) were planted at three densities (31, 20 and 13.3 pm™) under four irrigation regimes (after 70,
140 and 210 milimeters evaporation from calss A pan until maturity and after 140 milimeters evaporation untill
full flowering). Planting was done in north- west of Isfahan uzing a rondomized complete block design with a
split-split plot layout and three replications during 2001 and 2002. The effects of drought stress on some
characteristics including plant height, branching height, number of secondry-branch per plant, number of heads per
plant, LAL total CGR, NAR, flower yield, grain yield, oil yield and HI were studied. The results showed that
decreased water supply in safflower canopy caused an intensive stress in canopy. Drought- stress in both years,
decreased significantly all characteristics under study except NAR and HI that were increased.In both years, at the
first level of drought stress, (Irrigation after 140 milimeter evaporation until maturity), the reaction of safflower
to drought stress was considerable, however with increase in drought stress intentsity, reaction of safflower to
stress decreased. Therefore, it could be concluded that safflower requires adequate water for optimun growth and

production this plant adapts to deficient water conditions.

Key Words: Safflower, Line, Drought stress and Oil.
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