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Effect of planting pattern on yield, yield components, oil and protein
contentsin winter safflower cv. Sina under rainfed conditions

¥ Y Y . L) .
S ol (Slge dozen 5 (ol o ¢ b L (6 b o

ou

t.:..«(..éja}:tﬁ&}f;ﬁﬂjﬁjy;)blkuﬁkcé\klml::Jil‘»cﬁc,.ilfﬁlﬂ;l.\rls‘l (S oy p P g (Wl L E (( ad L F ) (S pob
FYY-TYA (F) 1Y Ol (o105 pole dlomo . s Ll 5 s

Jlo 33 (ko3 cad Tl yd 58 5 7 i3 9 HE9 Ol e« yhoe (S5 8 jhos p Sl T 1 b 350 akane 4
w30 Solai Jol” (sl w5 gl LIB 0 ol 05 (Sl O 5T D yg0 4 PO oKL (559l ouii1D 53 VFAS-AY al))
38y 89y Fg Aol B Jole 9 (o B 9T o) law dw 30 L) dhold Lol Jole .o plxil buw 135 (595 ;S
20 4018 ol gy 38 Gub dowi 9 8y dholh ST a5 310 Ol gl (a4 5 I 50 (o (e Y910 I +) mlaw 4w o
POl duglin 099 510 o L1 359 9 O3m0 9 (T wiy B 39 Slasd ( AU B 395 Sl ¢ Gudo 939 418 5130 039 3uab
(P YN 418 5138 039 (Y1) dig 3 Gubo SO oy gl (1510 yio (Hilu Ve ) dhold jlond 45 318 LS 3y dhold
U 59 olowi ¢« Gubo 039 il )50 (339 (g 38 Gub dluwi Dlao 35 (59 49 dhold i1 .( Mo )0 1Y/Y)) 099 cpuiig g O sae
Vo lhd) (59 g dhold slowd 45 018 QLS L0y (59 49y dhold Tl duslin .09y J1D Jxo (T B 395 Sluwi g  HA
4510 8 yhoe 099 (Mo 30 18/4) (i 9  Of3mo 9 (P57 ¥+/0) 4185138 039 «(1V/F) 499 30 Gubo DU o yhion (ST1H18 g Hlu
D)y 69y Fgr dhold g (KU 33 p T oks™ 1IYF) yio o ¥e Ldy Aol g od 55 5B il @l 3 O b Wl cox
o Hlw Fe iy dlol 50 (189 O 3o IS [ 418 & jWhos paSlo (g9 sl ((HUSD 58 p T oks™ 1+A%) o Hlw 1+
o7 47310 Ol alo3T cpf gl .09 lade oy yuda (S1518 (Mo 38 Y1) o ilw Ve 20 (59 4gr abold g (o s YA/Y)
898y ulin E JIF Sl G T plo 4 o el Fe x Vo U

A5 9 410 O yhos ATy o | CblST (59811 (Sl (sdo g

WA (s usl WANSY YIS, ol

(rah_naseri @yah00.com 153 5 U1 o) (utS” a5180) 3! o&sils ooy 5 byl (ol )17 il (5 gl )
¢! o sils (65 9LaS 0 u ity skl ¥

e o8l (555 5LaS” oSCils 5l sl -

) (b s 5 (S505UST Dot S 0 ole Dla pae ¥

Yyv


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.3.1.2
https://agrobreedjournal.ir/article-1-166-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1389.12.3.1.2 ]

AR 5ol o oled cennslss dlem 011 o1, £l alowe”

DU 51 5,8 0 gy Blod 1 005 03 i 55
Crse S sy Aol b e 3 sy e
DS 5 S JU s sd o b g o o, alS
oS15 5 s, Jeol b sl |y (Bullock et al.,1998)
333, Shes ol 5l 48T Wals OLES b g 2S5 G g
o e li 5l 1 (SEceS gls sy alols
035 b g) iy Al e 450l Wiy e 5 5,
COE 3ldn 5 59,50 sl o sliw il 5l el &7
s S o3l S5, Shas 545 005 8 s
Ay GG S eslizal s 51 S anele TS
sl LSSl ol 55 el gy Jad Jyb s
ot S5 48 05 SIS S o 4 5L LS
Ot AL SlST )y e a5 AL o 5 5
S b Gy cmle mis s by oS15 o8 b O
2 e I S a0 53 e b e el
&\,ijflggualu,quuql_ﬁ}
Skt B S e g SIS el
3 k> J— .(Ozoni Davajiet al., 2008) —u!
0L en 5 43 4 (Bilgili etal., 2004) O, an
Calides (’GJ‘ S W5 s (d.c\ (Lythgoe et al., 2001)
>, SNlas a8 SlaeST 5 55 os Ll b 3 1S
JESE WP B U O PO P Py Uy
slacide Comax 2alS 55 YL 5 Shas osdle
sl ol Bl e e S s
> (Bakhtyari Ramazani et al., 2008) ol,LSon
= Bl 3 K (S5 en) s gl AIS
L oaslie 55 20 5le YO Caysy akools oS sls Ol
sl casls 5, Shes glyls ze S ¥ 5V ol s
5 sl s (6 i il 1 055 5 A5 e 3 b
LS 4S Wsls olis (Oad et al., 2002) ol )\Sen
RIS PRUVNE S gy R PR s
ol (ST, Sl (S 0055 b 0t
238 walss Slas il 5l
s> (Patel et al, 1994) oL Ses 5 JSL

YYA

-

o0

A el dle 53 Oler Comesr 5153l 43 4 5 L

o be )5iS oy an 6 0 palm 09530 55 5L s
=105 e S () Sladils laes 4l 2
Syl 2 (53b5 Comal Sl es Sas 131 sl
<1 ¢ 55 4y a5 L (Emam and Ilkanie, 2002)
SLa s 51 (6ol CiS OLSGl Ol ol 55 s
3525 YU galamdl 5ol s s CoiST L by
o il e S5 BLalE ol 51 K sl
o Sl Ao p3 Ar 3o 28l L S
S oollas S 51 Sl 5 S 1 Al pLs
S laanlS il Slsy 5 ST sliul
,lj_;uu:_wlm_ﬁwj_é,j&\;\_aéup)_g
Vb 5 055 o3 LSS JE S 5,8 s
sk spls e s °“\‘;5Cf2'°uc?;°‘:"}';°
I8 SNEG S oLS i 35 e o3lin
o3 sl Jod BB e 050 bls y AU Al e
sla Jlw 5 (Nabavi kalat et al., 2005) 3 s Lal s
Wl ok £ 5 e Ol s S S
e 3 gy SBET GLT 5 s slle oS
533, 8es S a0 Oy g 2105 4 Jolse
SLS s ala by i 3Bl bl 25 LS
o g it g ol Loyl 5 L Sl 5 s 06
Slye 5 T o5 i Jamme lie 3l oslizal ST
Coil Cws (6 i 5, Shes as O35 e s
23 g s eSS @is A (Yazdifar etal., 2007)
03533 BLys o el iS5 1wl Ay
T ol 3l ol 35 oo bl (A iy
e i baas (Jyammn o ALE (S5 5 S
Sl ety g (A 55 w58 (KK 53 sl
P e gty B ML o RSl
O 5 (5 ,eiS (Fathi, 2006) 55 o 5 Shes
5 eSO 5 L oS aals bl (Kashiri et al., 2004)
(s daul o o (S 55 e sy Al O


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.3.1.2
https://agrobreedjournal.ir/article-1-166-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1389.12.3.1.2 ]

..... 4l s Ses eS8 Jnl,T 3

i b il i s e e i
s s g olo OLT 53 il o 20 L YAL LS,
rbu\&nibjth)\jLarz_&QL:l&Ca—&{
A VPAP ole OLT A0 G )b 55 Coals Dllae .03 8
faere 53 5 S5 ;8 53 S8 @ Jals s )
NP AT SNOR 81
o oo 1 g bl el b 43 S M s e
GS s Bl y by ks O, b gl
S 0057 bl 5l 3550 5,508 8 &) s
g g ) b g oyl pia 51055 25 ) NSO P30
adS s ooy ey an CilST L Ol e (Olaud
ﬁ\jlﬁ.mvbd\@.ﬂ:&)}pqwbaw
bszjzjﬁduqb‘x&;ﬁ)%dﬁﬁ
Sl b 53 Ldi ey s Oy o A
Gl aS s S daline S8 Ko T tlesT
ado o 95 bl 53 55 053 SIOT Lejsle
Ol s 3Ll (OT 5l das S5y 05 5 b oK)
3 8 ee 5 s s Sobe leiT pl 53 (b5l s e
D2 058 ¢ oa il sl (& g s b sl 4l
U 5oy sl ¢ 2 ddS U 5 51w ¢ b 035 casils
Cdlasly gy Ol e 5 sy Ol ¢S )
rL?L;‘QJ_{JJ).‘uﬁ\' Sy = olae Slsyls
S0 S 555 5 ite 4 ol ks s
G S Il s Cals y gwd Sy 0 S S
NMR  oews 5l oslizel LNMR 35,y 4 55 Ol oo
O 5 Ol e S 010l 5 H20-18-25A Juis
o 3 oleT o (6l m il el dIllnS™ 2
aslie s S oslicwl Mstat-c 5 SAS gLa 55l
gl 53 PSSl (glasals i 05057 L Lo jlas S0l

255 Dy o3 gy 5 8 ez

I T L
415 & hos
Aol 4S5l Olis Slis il yls 4 o @lzj

Yya

J.w\soLﬁcr_igdi_}Jlng}sz_ﬁ-d‘ﬁL»jT
FraFO O la oy s asls s, Shes op 2 b
B e (Bl ¥ SOOb sy 4 b e Sl
534S WLsls oles (Nesr et al., 1978) 0, K 5 w2
CoilS Gy diols el b S5 K8 T s
S g 55 Gb U (g)ls gme H b 4 (g e Sle O
lacays, dol 51581 L ol san bl (o S
Camdy (69 45 3 o dlolh (e Sl By B
Cel fmbge il 5 S (on My RalST C 28
Gb 3l OT 5155 5 0dd bk gy s Sy Ll 53l
b (o8 AR W o

2355 a5 d § (oS5 Sl w5 b
o 545l 5 Ses Ol 53 Soslite o Lol b
G P T PUPE T L IRECI JANT P
ougﬂg,&g,‘&uﬂd\,“;u@u,y
o)l 058 o S8 eBT Sl JST 55 5055 0
Sl S 0515 emle gluls Sda Ly S5l
.mulﬁlﬂwmﬂ;ﬁ,;rs,d\

by 359 3l

a0 )3 VWAF= AV oy dlw 53 aslasT ol

D)o 4 O oKl (535588 oSl o L
(sl b S5l e ol s s 5 plasl s
sLasS bl # b (B preaiin 2 s o S
S oy s ealial 1SS w3 sl falS
ol (5 me 05y sl 45T 3 L 055 coslinal 3 40
2558 3 $50lS Dlided e go Lo 5 0>
Olge s 2o Sl dr g Foo¥e sy ool an .ol
Yo a0 Causy sy 6 g dols aw 5 Lol Jole
Jsb L oLl e b Jule Ol e 4 20 (Sl
B YA 5 a3 F8 mlesT gl 2l s o Ldl i
gLl 5 428 TV 54z oYY OT oWl g 50 5
Sl gyl 0T &S 5 2 VIVF L_Uscb,'\oT

o=l AULe St 1y Sk Ja e il o o


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.3.1.2
https://agrobreedjournal.ir/article-1-166-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1389.12.3.1.2 ]

AR 5ol o oled cennslss dlem 011 o1, £l alowe”

P Sy S m ol X s dol i S
dools 4 by e ails 5 Shas Ol joe o i 45515 OLES
Vo) sy e p Aol g e ST G
o e Slisle T 55 (MU gdar) 55 e il
or At 5 3 &GI8 (55, (Abdolrahmani, 2005)
V~J_i>)4anB)>r_i>,lai\ﬁi)>|)ulsaj_§lu
o e Sl Ve sy ) a5y alolh 5 e Sl
el s
g3 30 Gub oluw
)sq_iwd_.pléj:j‘\_?ﬁ.sﬁuﬁjzé_rbglv\_d
S el el s e 43 S bz el
23 Gk sl 3 lodes i (s aholb L L &S
03 e la ¥ Causyalol js b sdalin &y
03 Gk sl o it Gy Jeol Bl b a e
OHLSs 5 ol T o VY K b @i,
K8 65535 lesT s (Ghasemi et al., 2006)
33 Geb Sl Gy dlols 551 L &7 sl ol
(Y¥/9) a5 50 53 Gmbo sl o s g 4Bl S @ g
b ol T Cs 4 2o Sl YO (s akols s
Tl 53 sy S5 45 g Aol AU o w5
LS U Sle glie A 513 sine Aoy ety Jlo|
CLISVY/F (e b e slo Ve 6y alols o5 5ls
5 ol LaS e @ s o Gb sl o i
Asls olis 45" (Ghasemi et al., 2006) o LS an
Gk ol gals (s sy g Aol zals
W@i@.w\aﬁ,@&ﬁu:;@dﬁ):
5 e asily 5, Shee L (a5 g0 3 b slia)
4S Conl ool edas(lis &S (Fdgua) 590 55 o
035500 a5l 5, Shas 1 a5 5 53 b sl 2l 1L
sl 5 SV s L s go ol o lal
r—i’-l’ib—:“)’ (Solanki and  Paliwal, 1979)
Syl Callas
RRZBERULRIREY

CLJJQJJWBJQL"@J@):M::\M

Sl s, Shes o Cwsy sy 6 alols 5 s,
dols s (VJsdm) di 5105 (g,ls —ine
Lo,y Jols plobamlie s e (Sl ¥ s,
PEEE NP EVEIFE SECAIL L Joa e
e b e (Sl 00 Causy dbols 5 4l 3 Shee
Ll 1y adls 3 Slas o 208 S 55 p 85 oASY 0V
I bulgde js e Sl Fr Casy alols 5 Lis g
C S pE S A i (Ydsde) <38
S Ll Sl (LBl KL sy Jol s 6
OT jdey oz ¢ ALS il s 2
5k Jm ibod s s Slee 13l 4 3
Co 3 LialjT s (Bilgili et al., 2004) O, SKes
Jol b s 53 S dsls Ol s Ll
At e Sl Ve g OY/Y KO VIO s,y
Cowds o Sl ¥O (s y akols 53 1518 4ils 5 Slas
5 (Abdolrahmani, 2004) > Jlu_e AT
ﬁ>@|H)>o\>j§qu,)4_<r:iujTj>
J_fq_m«l_.atéumljt_edg\;o\_xm(\_@'l
LS 5 (6 iS55 oodg;dl asls s, Shes
CoiS 434S wmsls oly (Kashiri et al., 2004)
8 sy Aol ous 5K s K58
H S o Bl 5l oy 33 La S St 5S5
LSS (57,5 655 03 5 bl (o0 3 50 amme Jul 5o
Lads g2 s Sy PPalS o ge 205 sy bl
Sy Jel 25 a3 Slas Sl Bl o ge g 0l
VAP oKl U e e V0 5V sy 695
s g adls 3 Shas o 2oy (1l HESG 3 0 S AS
(Ghasemi et al., 2006) Ol )LSen 5  gosls (YU gut)
Aol oS Wb olas ST Ll ja s bl b
L amslie 55 e Bl Ve sy 59, &5 K8 @
3 Slas o i shyls (o Sle V0 50) Jol s slo
SIS 155 b gt e ) S 48T 0 4l
A5 5 ALS SR 0503 55 8 e 5Ll dad
oSl aglie 53 8 SI1F i sak sbgb


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.3.1.2
https://agrobreedjournal.ir/article-1-166-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1389.12.3.1.2 ]

..... Gl s Shee , cals al,T

;;4.3‘.3)6})45}14.1..45)@))WB&&)W}J&K@L{QW&E)‘)Q?J—\ JJJ:-
Table 1. Analysis of variance for plant characteristicsin safflower in row and plant spacing treatments

(MS) ol o o SiLe
3T axys als 5 Shee Syyabslas  Gbosabolas s, o5 ab 05 AW 5y, sl Sty b sy sl 59 Ol ey Ol
S.0.V i ol d.f Grainyield Head.plant™ Grain.head™ 1000GW Head weight  Daysto flowering  Daysto maturity ~ Protein content  Oil content
Replication BES 2 1401.5 50.6 46.7 136.8 121.2 1151 1.18 0.041 17.8
Row distance (RD) s, dhols 2 126.5™ 41" 54.1" 89" 12.37" 2.30" 69.96" 0.81" 12"
Ea ol glas 4 194.8 0.1 5.9 0.3 0.007 3.88 0.17 0.006 39
Plant Distance (PD) Gy o 2 6.8™ 13 0.02"™ 0.37 0.28” 037" 272" 0.058" 0.42"™
PDxRD e 1 4 11.86"™ 0.05" 0.12"™ 0.06"™ 0.01” 0.68" 135" 0.19™ 0.05™
Eb o gl 12 14.01 0.05 0.15 0.06 0.005 0.73 0.9 0.009 0.11
C.V (%) Sl kS o - 34 4.05 12 0.8 2.27 0.42 0.15 0.57 11
ns: Non-significant Sasme e NS
* and**: Significant at 5% and 1% probability levels, respectively 403 G 5 g dlal g 53 s ae 5 4 T S
K S i sy sas G aholh s Csy alols Ol Sk e lie Y gl
Table 2. Mean comparison of effects of row and plant spacing on plant characteristics in safflower
sileiT glasles als 3 Shee Sy absls 3b s 4l sl G135 05 ab 05 AU 5, sl Sty b sy sl S Oljee 585 Oljse
Treatments Grain yield (kg.hal) Head.plant™ Grain.plant™ 1000GW (g) Head weight (g)  Daysto flowering  Daysto maturity  Protein content (%)  Oil content (%)
sy ol

Row spacing (cm)

30 1124a 12.1a 28.8b 3l.1a 2.6¢ 204.1c 232.8c 17.1a 28.4a

40 1062a 11.3b 31.9ab 30.4a 3.0b 206.3b 235.3b 16.6b 29.1a

50 1057a 11.6ab 33.7a 29.2b 34a 209.2a 236.1a 16.6b 29.06a

& g alol

Plant Spacing (cm)

10 1086a 12.4a 3l.4a 30.5a 2.9b 203.6c 234.1c 16.9a 28.6a

15 1086a 11.5b 31.5a 30.1b 3.0b 205.2b 235.6b 16.5b 28.8a

20 1071a 11.1b 31.5a 30.1b 4.2a 206.6a 236.8a 16.6b 29.0a

.JJ)JJ&):@#Q,L&JMﬁ@JL&:—!CL):;ﬁ\:élu\:_\éo‘,‘ijLﬂlﬁLméngfs\)l:J&Mmi}l._.u;)_,:.«jn):
Means in each column, fallowed by similar letter(s) are not significantly different at %5 probability level, using Duncans Multiple Range Test
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Table 3. Mean comparison of plant characteristics of safflower in interaction effect of row x plant spacing treatments

Gy abol X s Aol s 5 Slas Sy abols gbosalsl () als 05 b 0)s IR PR Sy B 555 3l 555 Ol 5 Ol
Row spacing x Plant spacing ~ Grainyield (kg.ha™) Head.plant™ Grain.head™ 1000GW (g) Head weight (g) Daysto flowering  Daysto maturity  Protein content (%)  Oil content (%)

10 1135a 12.8a 28.9c 31.3a 2.5 204.0d 233.3e 17.5a 28.2c

30 15 1122ab 12.2ab 28.8¢c 30.9ab 27b 205.3cd 234.5de 17.1b 28.5hc

20 11158b 12.3ab 28.8c 31.2ab 2.8b 205.4cd 234.7de 16.9b 28.6bc

10 1086abc 12.0ab 32.1b 30.7bc 2.9b 205.6bcd 235.2cde 16.7b 28.8bc

40 15 1063abc 11.0c 31.9b 30.2d 3.0b 205.7bcd 235.7bcd 16.4c 29.1ab
20 1038c 11.5bc 31.9b 30.3cd 3.1b 206.6abc 236.0abc 19.8b 29.5a

10 1037c 11.5bc 33.4a 29.4e 3.3ab 206.9ab° 236.4ab 16.5¢c 28.9ab

50 15 1073abc 10.8c 33.8a 29.2e 3.4ab 207.6ab 236.8ab 16.7b 29.0ab

20 1060bc 11.0c 33.9a 29.0e 3.7a 208.4a 237.5a 16.7b 29.1ab
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Means in each column, fallowed by similar letter(s) are not significantly different at 5% probability level, using Duncans Multiple Range Test
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ns: Non-significant

* and**: Significant at 5% and 1% probability levels, respectively
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Effect of planting pattern on yield, yield components, oil and protein contents
in winter safflower cv. Sina under rainfed conditions

Naseri, R. 1, Kh. Fashi?, A. Hatami®and M. M. Pour siahbidi*

ABSTRACT
Naseri, R., Kh. Fasihi., A. Hatami and M. M. Poursiahbidi. 2010. Effect of planting pattern on yield, yield components,
oil and protein contents in winter safflower cv. Sina under rainfed conditions. Iranian Journal of Crop Sciences.

12 (3) 227-238. (In Pesian)

To study the effect of planting pattern on yield, yield components, oil and protein contents in safflower cv.
Sinain dryland condition, afield experiment was conducted at the Agricultural Research Field Station of Ilam,
in the autumn of 2007-2008 cropping season. A split plot arrangement in  randomized complete block design
with three replications was employed. Three row spacing (30, 40 and 50 cm) were assigned to main plots and
three plant spacing (10, 15 and 20 cm) were randomize in sub-plots. The main effect of row spacing on
head.plant™, grain.head™, 1000 grain weight, head weight, days to flowering, days to maturity and protein
content was significant. Mean comparison for row spacing showed that 30 cm row spacing had the highest
head.plant™ (12.1), 1000 grain weight (31.1g) and protein (17.1%). The effect of plant spacing on head.plant™,
1000 grain weight, head weight, days to flowering, days to maturity and protein content was also significant.
Mean comparison for plant spacing showed that the 10 cm plant spacing had the highest head.plant™ (12.4),
1000 grain weight (30.5g) and protein content (16.9%). However, grain yield was affected by by neither row
spacing nor by plant spacing , but the highest grain yield obtained from 30 cm row spacing (1124 kg.ha™) and 10
cm plant spacing (1086 kg.ha™). The highest oil content obtained from 40 cm row spacing (29.1%) and 20 cm
plant spacing (29%). Results of the present experiment showed that the 30 x 10 cm planting pattern performed

better in safflower cultivation.

Key words: Grain yield, Planting pattern, Plant spacing, Row spacing and Safflower.
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