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Table 1. Soil properties of the experiment site

S Gos gl (S ST S e 05 S el STl i,
Soil depth (cm) pH EC dS.m? OC (%) N(%) P(mgkgh) K(mgkg?)  Soil texture
0-30 7.32 0.62 1.36 0.12 6.85 220 Loam
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Table 2. Monthly mean value of precipitation and relative humidity in Shirvan Chardavol, llam station

(2008-2009)

slabe sles o SiLe b Ol o ey Bl i, St
Month ole Mean temp (°C)  Precipitation (mm) Min. RH (%) Max. RH (%)
Oct. 4o 22.9 0.0 19 52
Nov. oLt 14.0 57.0 48 82
Dec. 55T 8.0 62.3 50 87
Jan. ) 5.0 25.8 51 83
Feb. Koo 7.7 50.4 50 85
Mar. N 10.0 6.3 38 80
Apr. RISy 12.6 68.0 40 82
May Cgos )| 20.0 4.6 28 67
Jun. sls = 27.0 0.0 16 43
Jul. % 30.4 0.0 13 41
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Table 3. Analysis of variance for phonological traits in safflower in different row spacing and plant spacing treatments
(MS) ol o St

35T a3 Ol o b il P ab bl @:Jfb‘{,.‘zlf L;J:“)U\L.Llf
S.0.V JRE ) d.f Planting to emergence  Planting to heading  Planting to flowering  Planting to maturity

Replication IS 2 2.81 4.1 4.03 6.48

Row spacing s,y alols 2 13.8™ 31" 28.2" 38.9™

Plant spacing 5 g alols 2 9.5™ 347" 31.1" 58.8™

Interaction bz 31 4 0.59"™ 88.7" 2.03™ 12.4™

Error [1 26 0.73 3.3 0.137 6.06

C.V(%) CH ) 6.8 10.6 11.2 10.8
ns: Non — significant Slagne b NS
“and™: significant at 5% and 1% levels, respectively Lo &S 5 gy i s 5 Slsine i al s

Gy Gy By sy Jeols gl sles 55 I8 658 Sliv ke des e —F i

Table 4. Mean comparison of phonological traits of safflower in row spacing and plant spacing treatments

. ) . Odd o b 1S sobb sl s sl Sy b csls
Row spacing (cm) 2ol Planting to emergence Plai:ing to heading PlanﬁngJ'i) flowering Plar:ing to maturity
30 v 1la 192.0b 208.9b 235.0b
40 ¥ 12.8a 193.7ab 211.7a 240.7ab
50 o 13.3a 195.3a 213.6a 243.8a
Plant spacing (Cm) (s, g, 45 doold
10 \ 11a 191.0b 206.2b 233.0b
15 10 12a 194.5ab 212.4a 239.7ab
20 \B 13a 196.3a 214.6a 242.8a

L, gyl gme Doyl M))@Jb‘chﬂ)bﬁ‘} L;la‘.»\.s,\;%o}»)'TwLﬂiﬂgm S e oy 6\)‘36&&@%\.‘9&)&]&))
Means in each column fallowed by similar letter(s) are not significant different at 5% probability level, using Duncan's Multiple Range Test
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2o ol lesT s Sl e g b
SLa o b Sy 5l 3 5030 =kl 5
o ol gl (ol 03 53 o g ailate sla S 5 it
Vool ol g g e Sl Y sy el 5
eSSy glajgy sldw czbls I e sle
O Causy dlol jlas .ol (g i Sl (g)ls
s e Sl Ve lads g u o 9 e sl
DS L 0T 0t 4l se 5 i (S oy B 5g) 3l
L otlasT ol s o pllan L 8 5 (S
(Naseri et al., 2010) o1, Ser 5 (5 0l iolejT =w
g ool 5 Cayny diol nl 5l cdzils Hlehl &
L 88 oL s Sy 053 Jsb ems; 65,
Syl Calas cdas o 2ol 58 e Lyl s )
(LAI) & p waw o

o e ld g5, L ey Aol
M)J@Jw\&wjafﬂf%f)sdfj
Gy ol 158 L (0d ) 55l ne

YAV

dlols (s g ol gd oy s Bl (gl gae Syl
@AKUjJJJ\Md);JL;\)\JJ:AG:SLwM &g
S 45 g alob 2alS (ol jetebe a5y
Losedd ad 5 L) S Rl 8l g )
jsx_:é)u_;n‘}_?‘t_fj_?;}j cL:fM_?ﬁ Aol ,ials
Gl b dS oo (b S 1) 3 e s
S5 mimn D3l e Sl Yo 510 4 g Jol g8
(Mahmoudi, 2007) (¢ gemes .(YJ ) Li odalins
33 e ol 455 (S5 Rl BT 5 508 SN
g Lsgbon Sy s bs (a8 b
ol et 5 3550 395 w3 Ll s oSG
dls 53 65 0S5 035 BTL I 5L s Ses 05
AU Ohlst o so Ll g5 n g 3 3 Sl b
35 Jab AT Sis b S sl i
& )y B g o

I3 e Sk g w Aol 5 sy Al I
o qﬁg,wu.u\;;@)@,uwﬁ
Sy b 5ay 5l i ey YRVA L e sl
YEV L e lw Fr sy dools jles 5 Codls |
¥oo s alol Ll b 8 515 sin 05 8 55 5,
sy s (S dma)y U 5oy 3l o eS jre Sl
ool o151 Ll s (G, YYO) sls olass]
5Bl B (St 05 J b lacs,
33 i lo 3T gl =1 L (Naseri et al., 2010) ol,\Ses
il a8 sl 0L &S5 I8 LS s s Ll
O_i\.ssjfwjp))skbi&\gngwté
2l Sl ol ileiT s b g g s

ol 0l Ol pie 5 La iy S w5
e 5 S osle STl sy ol (ST 5 55 &S
b3 I 45 35 e Jols i3 15 00 5
Ad 555 V7 Do s ol S (S 53 o5l 4 e
0L La 5K 4 lie (OzoNi Davaji et al., 2008)
q.l:»‘_;u)u::,aj,\:_w,u;j,;ludm

'w;ﬂjj&jwks)b-\'&uo);).ﬁéﬁﬁ41‘#\5



YeSlio pclls T "

LacE o sliws ok 51 s LAL ks Eel sl ge
)'))\%J;Lmdu&bbfl:@lx:z;ﬁ\..\i;;
P N P R P N I U N -y
.J}QL;@K@C),&(MK)'\.@)”\’V 39d>)
(2 A o )3 LAL STl (555 45 5 dosls I
(0 guz) 35 Hls ae do s ¢S Jlaz| cl:» 33
3 gn oody3 ba Kol sl U 53 oS shailen
S S o el Y g Ve by dlole
5 daenS SIS 55 (8 sds) Lis gy LAL oy zaS
LAl 45" Wé osls oLz (Ganjali et al., 2000) o ,\SKan
oS S5l ails s Shes 53 e folo o Foge
A sy O llas 5 o 4 (5 ST 05
).s\)LAI&lJ:_:fLaQT..\.\Jf@J.aB-AJ\::JQL.&
C\)Tw}:JJ:I:QL&J)JJUJT@A{‘}“{;\JS
Cannd s 5 o go el S8 5 53 &y e
PG B e B S e s A R,
GRIFI L 8l AT LAL (s ) 4 Aol
G g sl p sl Cow lad Jials Sl 4 4y alols
Vo g alol s Ty s aalS LacS sl
335 alam T 3o S 2B, e 4 e o
OB 4 e g gb e ) 5 S8L N1 b Al
O o bl (3 8 day o5 Lawlsl 5 flsl 55 LAI
A5 8 LAl 2alS CorgelasS & 55y 50l
3pms b g oY 5 Y sl S8 55 & shailen
5y Jool 53 5 e e Ls 050 YL
Jds e Bl Ve oY Cansy gg) G Jool b
R TR g8 P DY EVEP PN PP VG PPy
e Ay b Sl 3 3Ly (il saeS
el 83
(TDM) & g9 i 039
,:uﬁ&ojﬂs;,c,.&lfqﬁ.vuugi
)\A@»M)g&iJW\CE»JJ@.\lfd&b-f
Aol 3 oS 315 Ol b Sks awglin (O 5) 5 5
i ol TDM ST e S ¥ Cas,y

YAA

3l rals o Kt 4b 4 LAl ST (cilS
Jab pls 55 e Sl b ¥ Gy ol
s a5 0lsle 5s () SKE) Lo LAL luis
- c,u = (Pourhadian and Khajehpour, 2008)
)JJ_ZSJ_B'J) MGJJLAI U';i‘J._é‘J_,w
Q‘J\S»QA 9 QHJ}AJ_:J;J)\J_?&JL?
L ils Hlghl sy s en 55 (Morrison et al., 1990)
e sSlw VO Loy alols js a8 1S glaw 5 a5
@JJMB‘—:WL&A)J‘MJ}{OUUK
J,»,cu.,,\,\“mg»uu)\m e Blw ¥
Tl e Ld ames 5o 5wy 6 gy 0090
Cd b odas ot LAL sl g 2ty S
J_Ajbudfj_gcj\u\s‘js‘daf4{_90:}:_0‘.:?6};«:):5
Jel e 53 LA Ol 5,05 (S ddy Sl ad> o
S8 035 &S S 508 s 4 elS i (sl
L ot & s Sl Gl (A S 0058 oS
o e 53 U asl 21550 LAL LS glaef ), us,
Y. @JJMBJJ.MJ@.\};{\.&Q@K
by Jad Gl 3 g SIS w5 e e
SIS @55 ol 5 ek A Ry a5 sl
5, e il 5 olS (g g Ol Ll 3l Esly
B D\}})&)JT QL.':)Uf): (9d_9~1>—) J.i.bjf
4S A o3l OLi 5 (Azari and Khajehpour, 2005)
S35 AL iy B s, Aol el
?ﬁ@ﬁ‘b@ﬂ)))@)ﬁ)d&%
g Ll oy o Sy 5 6 JalST o (511 S5
awu@.x_xfw,ﬁy.\.gu,wwj@)x
duibuﬂ:wu» rff‘u:"“b'ﬁ“' sldob -
Lol o L5 oMt s allS plast 1 ke
Casny alol il 56l L () i) il 5 5o
oy 5 il ralS olS L zus b glas ccsls
Slaas L sluas 1 iomen ...\;_J; LSS 16 oy
o) A aalS e Sla O sy Aol Hs -



¥4 Okl oF ojles ‘V.u}:.ﬂ»?‘"g\,_l =1 pske aloes

P Ao o )3 K8 5 58 Dlis y SIS T 1 oty 4 -0 s
Table 5. Analysis of variance for planting pattern on physiological traits in safflower at flowering stage
(MS) ol e o, SiLe

35T 4y g)’é""u"'u G eSis 0) a\:f..k..i);ﬁaﬂ Al Cs e als 5 Shes
S.0.V % mlie d.f LAI TDM CGR NAR Grain yield
Replication RS 2 0.039 2.24 0.039 0.002 155762.9
Row spacing sy alols 2 0.11" 4352" 0.89™ 0.003" 1989360.2"
Plant spacing Sy adols 2 0.28™ 4976 1.28™ 0.005™ 483976.2"
Interaction iz 31 4 0.035"™ 37.8™ 0.050™ 0.004™ 44982.1"
Error ast 26 0.029 2.59 0.037 0.0004 28187.5
C.V (%) i 8.8 6.2 10.04 10.5 11.3
ns: Non- significant Slagme NS
“and ™ significant at 5% and 1% levels, respectively Aoy 5 gy Jlail gl 53 Sl ne S al s

Table 6. Mean comparison of physiological traits of safflower in planting pattern treatment at flowering stage

- ER T CENS Jgramn Ly oy LAl Gl S gls 5> Shee
LAI TDM (gm?)  CGR(g.mZ%day?)  NAR (g.m2day?) Grainyield (kg.ha®)

Row spacing(cm) (eile) sy alols

30 ¥ 2.1a 437.4a 2.1a 0.209a 1971a

40 £ 1.9ab 414.1b 1.9ab 0.189ab 1422a

50 o 1.8b 393.3c 1.6b 0.178b 1035¢
Plant spacing(cm)  resle) Cus, g5, 4 alols

10 D 2.1a 421.1a 2.3a 0.216a 1730a

15 \0 1.9ab 416.1b 1.8b 0.192b 1422b

20 \E 1.7b 406.9c 1l.4c 0.168c 1275b

LI gyl gme Syl M;:@JL@:—\CEM)AQQIA laals iz 09057 olil y cditen &S 2ie o9 ‘5\)1:45&LA@§3\:»QF,A)>
Means in each column fallowed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Effect of planting pattern on phonological characteristics and growth indices of
safflower (Carthamus tinctorius L.) in rainfed conditions

Soleymanifard, A.', S. S. Pourdad?, R. Naseri® and A. Mirzaei’

ABSTRACT

Soleymanifard, A., S. S. Pourdad, R. Naseri and A. Mirzaei. 2011. Effect of planting pattern on phonological
characteristics and growth indices of safflower (Carthamus tinctorius L.) in rainfed conditions. Iranian Journal of Crop

Sciences. 13(2): 282-298. (In Persian).

To study the effect of planting pattern on phonological and physiological characteristics of safflower in
rainfed conditions a field experiment was conducted in Shirvan-Chardvol in llam in 2008-2009 cropping
seasons. The experiment was performed using factorial arrangement in randomized complete block design with
three replications. Treatments included of three row spacing (30, 40 and 50 cm) and three plant spacing (10, 15
and 20 cm). Results showed that differences between treatments were significant for all phonological
characteristics except days to emergence. The lower row spacing and plant spacing had shorter days to heading,
flowering and maturity as compared to higher row and plant spacing. Results also showed that in the lower row
and plant spacing, plant canopy closed quickly. The highest LAI (2.1 and 2.1), CGR (2.1 and 2.3 g.m?.day™),
TDM (437.4 and 421.1 g.m™) and NAR (0.209 and 0.216 g.g™.day™) were obtained in 30 cm row spacing and 10
cm plant spacing in the early and mid growth stages, however, CGR and NAR indices were negative, because of
plant shading and loss of older leaves. The 30 cm row spacing and 10 cm plant spacing had maximum LAI, CGR
and TDM, hence, grain yield (1971 and 1730 kg.ha, respectively). It is concluded that increasing grain yield in
safflower in rainfed conditions can be obtained through increasing total dry matter and improving physiological

indices.

Key words: Grain yield, Growth indices, Plant density and Safflower.
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