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Effects of growing season and plant densities on water use efficiency in safflower
(Carthamus tinctorious L.) cultivars and lines.
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Table 1. Date, number and quantity of water use in every irrigation

oyl s

Spring sowing

sl cis

Summer sowing

Gkl ey &bl b rae T Ol &bl b b rae T Ol
Number Irrigation date Water used Irrigation date Water used
(ET) (m°/ha) (ET) (m*/ha)
1 April . 17 300.0 July 10 300.0
2 April . 28 300.0 July 18 411.0
3 May . 9 360.0 July 27 520.0
4 May . 23 410.0 Aug. 5 573.0
5 June . 3 463.0 Aug. 14 620.0
6 June .15 468.0 Aug. 20 640.0
7 June . 26 565.0 Aug. 28 640.0
8 July . 4 620.0 Sept. 6 640.0
9 July . 5 624.0 - -
10 July . 24 626.0 - -
11 August . 3 626.0 - -
12 August . 15 626.0 - -
Total e 5988.0 4344.0
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Table 2.Analysis of variance on yield , dry matter and water use efficiency of safflower experiment

MSoly o ik
Source of S e o3 a5 als > Shese G S Oy ST O e T,
variation d.f Yield Dry matter WUE
Block Sl 3 270624.60™ 141438.75™ 83.6™
Sowing season oS Jead 1 6758304.03** 3445221.28 ** 5427.43%*
Error a cl gl 3 96237.94™ 37653.46 ™ 642.71™
uS WSy 2 14167657.36** 7347269.14** 4365.24**
Density
sowing season kS fuaix 4 0S5 2 14847.35™ 18536.71%* 3721.35%*
Densityx
Error b o gl 12 76930.08 ™ 31540.10™ 654.7™
Cultivar and line oY s eh) 4 2460019.03** 850114.32* 942.02%*
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Cult. and line .Y, xS b 8

Densityx
;,{Y}rj)xdxrfl}ixs;f»lfh}d
Sowing seasonxdensityxcult. and line 8
o sl 72

Error ¢

33238.95™

68270.26*
29514.91™

18271.57"™ 124.14™

35192.42*
7213.61™

472.46™
142.17™

&5 119

Total

CV.

27.07

31.21 26.82

x| ‘/Ajbc,bw,;,ugm,uguﬁ;%;;@:**, *ms

ns, * and **: Non significant, significant at the 5 and 1% levels of probability respectively.
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Fig. 1.WUE in different cultivars and two dates of planting
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Fig. 2. Comparison of cultivars and lines WUE in two sowing seasons
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Fig. 3. Comparison of cultivars and lines WUE in different planting densities
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Fig. 4. Plant dry matter and WUE relations in Line 1 and controls
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Fig. 5. Grain yield and WUE relations in Line 1 and controls

Ogib L;‘ul:xg-QijuZ))dggTdfm&T)l{) 6;{&5—&})43;.\.«5« wi;‘.:n wL&.a.\‘J,.,\q-

Table 3. Mean comparison for sowing season on yield , dry matter and water use efficiency

S ol PG C RN als > Shese ST O e T,
Sowing season Dry matter (g/m2) Yield (kg / ha) WUE (kg m3)
ol oS
Spring sowing 1460.6 a 2556.08 a 0.4168 b*
alsl S8
Summer sowing 955.5b 2081.45b 0.4892 a

ISl gae D ;Sjl; Osa3T el 70 Jlaz-! clﬂ.d)} W s alie oy > Lla Jﬁ;\:p*
*Means with similar letters in each column are not significantly dif. at the 5% level (Duncan's MRT)

rjju,ats\ﬂom,\g,:‘cﬁ&:a.o;,a;&% S YAV STl pls, 5 Y Gl i O35 Ol

el 33 i o8 s AY00 51V e 03 gutons ) CNYO L 1l ST O e 0T 53 5 4 M
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Table 4 . Mean comparision for density on yield , dry matter and water use efficiency

S (ST &y i 03 als s Slas ST e T,
Density Dry matter (g/m2) Yield (kg /ha) WUE (kg /m3)
Sade
40 Plants / m2 1508.4 a* 2850.88 a 0.4806 a
Gy ¥
20 Plants / m2 1190.85b 2429.33 b 0.388 b
Sy Y
13 Plants / m2 852.54 ¢ 1676 .10 ¢ 0.3081 ¢

...\J)lu\j)lag.ug})t;\ug.il: 05031 ulal 570 J\&""é‘rl)l WOgw » s alia J}fbl.hu._il:.n*
*Means with similar letters in each column are not significantly dif. at the 5% level (Duncan's MRT)

db*bjT):gal:smL;ua‘ﬂjrB)U: Ol o e &Iilf}%aﬁ&é-oj} ujgl.u u,_.i;L:n duslae 0 J g

Table 5. Mean comparision for cultivars and lines on yield, dry matter and water use efficiency

(¥ 65, 4§ 5 oS 0 als > Slos T e TS
Cultivar and line Dry matter(g/m2) Yield(kg ha) WU E (kg/m3)
Arak 2811 &Sl 1270.6 a* 2641.83 a 0.4592 a
YAV
Gilla W 1236.4 a 2152.42b 0.4080 ab
Kooseh au S 1050.2 b 2065.75 be 0.3277 ¢
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