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Effect of Plant Density on Grain and Qil Yield of Safflower c.v. Arak 2811
in Dryland Conditions
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Table 1. Meteorological data of three cropping seasons (2000-2003) in Dryland
Agricultural Research Station of Maragheh

L g sleo s Cagey Gppelad b Al il St
Mean temp. Evapor. — o ) [ Glaagles  lhegles (i goe)
J Q) {mm} RH Days Temp. Max. Min. Rainfall
Year Month A Max.  Min {%) below 0 (mean) abs. abs. {mm)
October e 202 58 1555 466 0 122 26.4 0.0 4.2
November ol 113 0.6 424 69.3 11 54 210 -5.0 318
December 557 5.6 -2.8 ¢o0 693 26 0.7 10.4 -6.0 321
irva-ae January ss 44 4.7 00 683 30 -1.2 92 -10.0 12.7
2000-01  Febraury e 12 6.9 0.0 639 29 34 10.4 -185 15.5
March sas RO 26 0.0 643 25 24 16.6 -9.0 41.0
April assp 169 28 00  5L4 3 9.3 23.6 -1.0 32.0
May gt 204 4.8 2233 467 0 121 258 1.0 34.0
June s 263 92 3230 319 0 17.9 31.0 4.0 0.0
July = 303 13.7 2o 352 0 21.8 35.0 10.5 3L6
October e 223 6.7 176.5 408 2 138 27.6 -1.5 5.4
November ol 122 03 633 640 9 52 18.6 -15.5 384
December »T 49 22 325 784 23 08 9.2 -10.0 33.0
A -AY January e 4.2 -5.2 - 74.6 23 -1.5 10.4 -13.5 605
2001-02  Febraury e 29 -8.8 - 77.1 28 -3.8 94 210 34.7
March wi 109 -3.6 - 56.8 21 24 18.0 -10.0 34.0
April meaap 11T 1.6 827 696 Y 5.7 18.6 -6 94.6
May s 169 4.6 1546 627 0 9.9 26.0 1.5 77.8
June s 257 87 2930 340 0 16.8 326 35 38
July S 302 112 3725 335 0 21.8 33.6 8.0 0.0
QOctober 4 223 8.0 196.5 359 0 15.1 31.6 1.0 14.5
November ot 125 1.5 - 568 14 7.0 21.0 -3.5 17.1
December ST 34 -4.0 - 849 24 -0.1 13.6 -t7.5 94.3
AFAY-AY January > 0.4 -5.4 - 92.1 27 -42 6.4 -21.5 13.0
2002-03  Febraury KR 1.1 -6.4 - 93.2 30 2.3 -3.0 -14.5 396
March wiet 3.0 -4.0 - 88.5 23 0.7 10.8 -17.5 422
April mesp 120 0.9 65.6 13 59 220 -7.0 68.0
May Ciger) 186 4.4 1230 508 3 11.3 24.8 2.0 30.2
June s 239 8.8 2240 470 0 16.3 335 3.5 28.4
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Table 2. Combined analysis of variance for important traits of safflower
c. v. Arak 2811 in different plant densities

o3 gl wln o gl o) gk slie alaalans O3 3 Shes
23T w oy = s o) 4k 33 als e s
df. Plant Height of Capitulum  Seeds per 1000 Grain
height primary per plant capitulum SW yield
5.0.V. S (em)  branch {em) (2) (keha™)
Year (Y) Ju 2 41.87 125.80* §2.79%* 4473 404+ 200.12¢% S00882.3*
Error L 6 75.53 69 .84 398 1043.73 30.80 183657
Row distance (RD) a3 Al i 2.80 19.64 140.00%* 236,13 2.66 164409
Y « RD a3 yalesli el 2 2342 2583 5.39 4220 22.78 147483 0%
Plant distance (PD} 4y alats 3 68T 160 F8¥* IZ 0 34433 48.20 849430
Y = PO af yabasli % L & 23.52 2050 §.61 41015.00 1559 48205.0
RD < PD G gradoalh % a3 yabooli 3 4.74 1532 975 260 49 1455 93659.7*
Y« RD < PD o bz Lt >y dbslon e 6 27.32 26,63 4.63 254.03 22.02 69797 O*
Error slazl 42 24.45 15.94 678 114673 19.00 343783
Cv. % [CH e 8.20 10,038 2422 2503 1258 17.70
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* and ** : Significant at 5% and 1% levels of probability, respectively.
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Table 3. Comparison means for different traits of safflower ¢. v. Arak 2811 in different
distances between rows

alols s sl g,k 254k Sl &3 slaas O3 2 Sl
L 5 5 2 el G ST B 4l s %ls
Row Plant Height of Capitulum Seeds per 1000 SW Grain
distance height primary branch per plant capitulum yield
(em) (em) (cm) 6) (kgha'')
30 60.11 40.26 9.36 56.51 34.84 1063
50 60.54 39.21 12.14 60.28 34.45 1033
LSD 5% 2.36 1.90 1.24 16.13 2.08 124.5
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Table 4. Comparison means for different traits of safflower ¢. v. Arak 2811 in different
distances between plants on rows

Aol gl ) s gl o5 y8 Ohdes £l ahs s 3 ,Sles
Gy &y F s Sy oyl ajg 33 THER B wls
Plant Plant Height of Capitulum  Seeds per 1000 SW Grain
distance height primary branch per plant capitulum yield
(cm) (cm) (cm) (2) (kgha™)
3 57.5 427 8.9 544 334 1022.9
10 61.7 419 10.5 56.1 37.0 1148.3
15 60.3 37.8 11.1 558 342 993.2
20 61.8 36.5 i2.4 64.2 34.0 1026.4
LSD 5% 4.2 4.2 1.7 13.0 3.8 124.7
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Table 5. Comparison of means of different traits of safflower c.v. Arak 2811 for
interaction effect of row distance and plant distance

* Jws; el flis ! oA gl o)yt et FHENRR: NI 35 a3
REE < P e Sy e ST s ala e «l> a7
Row distance Plant Height of Capitulum Seeds per 1000SW Grain Qil
Plant distance height primary branch per plant capitulum yield
(cm) {cm) (e) (kgha!) (%)
30«5 58.0 43.0 7.0 48.5 329 934 28.25
30«10 61.7 412 10.2 55.7 385 1219 28.35
30«15 505 39.0 9.3 54.6 343 1050 27.14
3020 61.4 378 10.9 67.3 336 1048 25.50
505 57.2 424 10.8 60.3 339 11t 2498
50 % 10 61.7 42.6 10.8 62.6 356 1077 28.60
3015 61.1 36.6 13.0 57.1 34.0 936 26,22
5020 62.1 352 14.0 612 343 1005 28.60
LSD 5% 5.95 5.95 2.48 18.38 5.43 176.4 2.83
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Fig. 1. Interaction effect of row distance x plant distance on capitulum per plant, height

of primary branch, oil content an

d grain yield of sofflower c. v. Arak 2811
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Table 6. Analysis of variance of distances between rows and plants for oil percent

@ a3 Slapmpgems s oSe oz ko
d.f. Sum of Mean F value Probability
S.0.V. g squares square Ya
Replication A5 2 7.675 3.837 1.4627" 0.2649
Row distance {RD) sy bl 1 0.293 0.293 0.1115% -
Plant distance (PD) 4y bl 3 13.844 4.615 1.7589" 0.2011
RD % PD 45 gy ol i3 yeots 31.484 10.495 4.0003" 0.0299
Error ol 14 36.729 2.623 - -
Total I 23 90,024 - - -

ns and * : Non significant and significant at the 5% level of probabil

.u)sadh}|ch,~):)bu;aa})lad;uﬁb%j4.::*JDS

ity, respectively.
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Table 7. Correlation coefficients among different traits

glisl elsl plis 058 dhlal Lls shiws 3 deys 3 Sl
g L Gy 3 ojyb wlajlpe iy, §ls
Plant  Heightof Capitulum  Seeds per 1000 Oil  Grain
height  primary perplant  capitulum  SW % yield
Traits i branch
Plant height G gl
Height of primary branch e laylz iyl -0.563
Capitulum per plant GpaaEels 0604 0750
Seeds per capitulum st abalas 0478 -0.358 0.600
[000 SW wolmnsy 0486 0.174 0.086 0.018
0Oil % Srden 0408 0.108 -0.104 -0.366 0.43]
Grain yield alss SLe  0.378 0.120 -0.062 0.358 0.573  -0.110

* . Significant at 5% level.

VAYIY OYYE/Q 5 a ibeT Jle 4
d;uj,ujt,olfw,}.ux_,rwm,
Il e 55 Oan 5 350 Jpamd s 0l
LARASCR RN WL 74 g SRR PR N Y |
adlols x za L ¥ A Aol Hlas sy
('Jf.}l:fw‘“ffﬂ_sﬁb“@ﬂi-’)é)wﬁx
ugb)st)ulaajﬁud;%)%):
y%l;?g@;@@yjﬁhdu
r,?,_grz'tw_{uxrjljso_i|.;ﬁ,;|;
3N oy ptey LS s Sy oy,
2l lels Golantl s st al 53t iy,
GhLs 5 5 bl s ailie 1y w1 05
ey S e e OT s L

Aol

b

LYy

T LE s R W D

Sl (S 03 el 5o S b 0T

J:&fu;ﬁjbjtmméuk}ﬂéﬁub_
’Cwldl"&:f‘“:ﬂJ*aﬂ#ﬂMde‘;\g
uu”w“"’“lfo‘”-"'«”rﬂ’fv}g
ak?qu!wfﬁJad%uw&)bj
S aar s L G 5358 Lol
OT 205 5 S Comisy g 0
LN 2105 OLaLE 5 ol 51 o,1 5 g
wt:‘“ilig;"ix*c‘l:laﬁﬁjw;)y
MJU';’H‘;’JL‘S:‘-L’:‘UJJ"WJA.&IJQ
2 sk 5l el oy o b oSCis
L OVE il 5 S ) W s § L
“:‘*"J"J"_;-Uﬂ—:-la—w,:ﬁd&_il@@j

22 S UL il Gl e aTou



VAT Jlw s £ opladi o ¥o e *ody g Jl 7 Dlaies & o5

References oolins! 30 mbe

s ol plasl (S5m0 Cosly)) ey laaty ATV LS (S g cnd (G o wSuT
iz \AY

> (Carthamus tinctorius) &858 o5 a LS 0y (o0 APV g sl 9 T I
A sils .ol ! Quucwug;;b;,r,uajiswgvm sl S b S 55 akkala
iy Ol e

i Y00l B slgar Ll oxe UL A 5 APV e g dTes

i £V gt 2SS Sle 215 SLE (035 P& (SraT 9 ity

bl o3 (30518 iR oGt gl s gl ST Salllan ATV b i gld e
.ﬁsL;)J,LiS;»u:iﬁff ol L)

L g 4l awﬂ)@@wdum}”wsb,ﬁy@;u s ATYY L aig)s
SA-OT ) 31l el ke alme el 050)

oo T Y aghe &L sl LS S 2 ol s o) YLE STy

g p oBils Lt ety f Y e Uy gl Cals ATVE g ( JUS 5 £ 29T
Az OV gl

.&,L?ou»-(._;UJoTptﬂl,;,QuﬂJJ_{rSuﬂ_@Jwu;l.wvﬁ.@‘ﬁmwﬁ
.,lepgotJ,u;ugtiu\;.mﬁlgw CW\)@\)jr}pa;fMQchJﬁg-

Blackshaw, R. E. 1993. Safflower (Carthamus tinctorius) density and row spacing
effects on competition with green foxtail (Setaria viridis). Weed Science. 41:
403-408.

Gonzalez, J. L., Schneiter, A. A., Revland, N.R., and Johnson, B. L. 1994, Response
of hybrid and open-polinated safflower to plant population. Agronomy Journal 86:

1070-1073.
Oekle, E. A., Oplinger, E. S., and Teynor, T. M. 1992. Safflower. University of

Minnesota. 148 pp.
Squire, G. R.1990. The Physiology of Tropical Crop Production. C.A.B. International.

UK.
1o U5 uu)aT

erap L\\QL&&}LﬂcﬁadeJ\J{Q@J Wj.n-u..:-)!'n.l_sﬂ

YA



