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* (Carthamus tinctorious L.)

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

o)l oS Lkl ciS
Spring sowing Summer sowing
el s ST 0k S ran ST Ol ST b S ran ST 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 x> 5988.0 4344.0
SPCUE SUCHIE LS A U LA
= - -
sz;a'jg_,_agajlaj_tc;)_l:f'/i\\’bﬂb )b)b&)\g}ﬂ&‘)lfﬂ\fe“}om"d)u\a-
Pl s &T)Lf (¥ Jader) Cils gyl e oM 7Y Jlazs| c\a_.u s alb g oyle i S
UL@Q:A_{)'\)::_:{MJ:\V/OQ\%@CJAM d:l:omuﬁgw&nﬁﬂ.&)b@n
J_g;wkwrbu_l\)\r}:w&r:jaﬁ Lﬂjht_srjbu__{):u—“g_}fa_ﬁ&-\')l_{
YYA


https://dor.isc.ac/dor/20.1001.1.15625540.1381.4.4.1.8
http://agrobreedjournal.ir/article-1-392-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-09-08 ]

[ DOR: 20.1001.1.15625540.1381.4.4.1.8 ]

ki (oS5 SIS b S s

PSS SO PERCINE JEN U P P P VU O
5 olE SIOT xS s, 5505 (5,5, 4l G
oS s 4 Yzl G o 5 e OL > 3 ST
4:}3‘,5\;,;1:.@\0%J@a\,;m,a,po;ﬁ
)‘QW)WSJTJW&T)KjﬁCL—NbUJJ
W&djb)bdd)}-&@(vdju)bﬁ
d pm 3 g5 gnodys (§ Jgdr) dbgpe (sla S0l
LT Oopae oTHLS 51 3500 490 0S5
P adpt (S5l Sl e O SuS
YN 5Nl U e e 53 G W 0S5 5 o
b oT G ST a8 i p 558
)lJ._S.aJ'..:JL.»buL}VflJJ.J.J:bupLA:é\;};A{
SRl L sls 0Las 1y osSa e 0 8 ST /P
3500 55 75 ST B pae (TS (s 5 0S5
Sy ol il 4 S andlas ol Lol a5 sl
o an a1y o 3 15 Yozl e iy
33 i il 5, w5 s 4o Lal el axls
UJL.PM w‘aMMuT;}faﬁ&T‘)KC%L@;
3 e 53 il i oS5 ROk 55 Koo

NG5 5 35 55 SRl 30 ) i jlaes 4y

;}J..A_A ulj_:a 4_>r.:'.'.: BEE) ‘5)\_;.:-‘/)_".“5 Ooladssliey
ol L LT sluws .ol iy b b OT a8
s 2 ook &

:yqucm\:M_,UQASL;\)_,j\Y coJLg_gQ..i._{

laas oy ledel s a0 $SKas 035, (Y Jsds)
5 g S VU B g 55b o)l oiS
Wl b i S sl sl aa S sl
ST (5 2 555 Lo oo o S 40070
B palS” s 4 plegn W5 3 5ol 28
CiS 3T O pae STHS T Oz nar s
B T IR LN By RN
23 ksl 5 oslg CiST 93 (gl (B me DT Lo s
Felw 0/ v sl > 35 S a gylul
el w 0/6F 5 (LS s
gTJfQ‘ﬁ&%ﬁ.)ﬁ(J&JJU&FOiV)
500 3 4 alasls 5 ol S 55 (Sl b s
7 el o Al LS 55 S e £1EE

-<.aj:.a0~~)

Glislb CiS aS sjlu o jedeine polie ol dwslie
Aty 53 5 S 3 adls A5 i Sl SIS
O s 15 51 el S e (5 0l 0)lg ST el
P o brsis il gm Sl se 03l o i
kb S8 pazmn 3 (Y ) el JSKa) ol

=
g‘_ii wu)‘)bu‘;}}«ﬂﬁd )\f)d.: &Q)ﬁg@\)bﬁ‘a&wb)\ _YdJo-
Table Z.Analysis of varianceon yield, dry matter and water use efficiency ofsafflower experiment
MSUL“‘.J‘ u:S'L:‘
Source of )..-JC.A NS dl::ﬂ..r— 45){3-{-3-5())} ;'JTQ}].a.a J_T)lf
variation d.f Yield Dry matter WUE
Block S 3 270624.60™ 141438.75™ 83.6™
Sowing season - 1 6758304.03** 3445221.28 ** 5427.43**
Error a Call gl 3 96237.94™ 37653.46"™ 642.71"™
Density oS (S5 2 14167657.36** 7347269.14** 4365.24**
DensityxSowing Season  siS” Jaix s 5573 2 14847.35™ 18536.71* 3721.35**
Error b o gl 12 76930.08"™ 31540.10™ 654.7"™
Cultivar and line oY s 4 2460019.03** 850114.32* 942.02**
DensityxCult. and line  -,¥ , XL b 8 33238.95™ 18271.57™ 124.14"™
;ﬂ\’)rj)xﬁxvf\jx@\f‘)d
Sowing seasonxdensityxcult. and line 8 68270.26* 35192.42* 472.46™
Error o sl 72 29514.91™ 7213.61™ 142.17"™
c
Total s 119
CV. 27.07 31.21 26.82
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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

704
60-
50-
401
301
201
10-
0-

Water use
efficiency (kg/m®)

40 plants/m?
20 plants/m?
3 plants/m?

Arak 2811
Kooseh
Line 1
Line 2

Jq,m@ms,“;ﬁr:\;}VAJJ{L@;\-VJ&:

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

4000

3500

—
= 3000
=
>
= 2500
k=] —o— Arak 2811
.; 2000 —a—Gilla
- =d=_ine 1
‘s 1500
o
O

1000

5004 — - m
0
02 03 04 05 06 07 08

Water use efficiency(kg/m®)

Aals el ) Y 3 OT o eze Oledily 5 ails 3 Shas Ol o0 Ol uis -0 IS

Fig. 5. Grain yield and WUE relations in Line 1 and controls
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Table 3. Mean comparison for sowing season on yield , dry matter and water use efficiency

oS 0k Gy S 05 als 3 Shas ST e ST
Sowing season Dry matter (g/m2) Yield (kg / ha) WUE (kg/ m3)
ool ot
Spring sowing 1460.6 a 2556.08 a 0.4168 b*
Akl oS
Summer sowing 955.5 b 2081.45 Db 0.4892 a

I Sl me C3Mastl Sl &g 3T bl 70 Ju;,lch_ﬂ,“a,;_ﬂ,a)wu.,g}fw@ip*
*Means with similar letters in each column are not significantly dif. at the 5% level (Duncan's MRT)
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Table 4 . Mean comparision for density on yield , dry matter and water use efficiency

s WS G S 0)s 4l 5> Slee ST o pan TS
Density Dry matter (g/m2) Yield (kg /ha) WUE (kg /m3)
P
40 Plants / m2 1508.4 a* 2850.88 a 0.4806 a
Gy Y
20 Plants / m2 1190.85 b 2429.33b 0.388b
< \Y
13 Plants / m2 852.54 ¢ 1676.10c 0.3081 c
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*Means with similar letters in each column are not significantly dif. at the 5% level (Duncan's MRT)
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Table 5. Mean comparision for cultivars and lines on yield, dry matter and water use efficiency

(oY) ¢35 Gy S 05 ls 5 Shes ST e ST,
Cultivar and line Dry matter(g/m2) Yield(kg/ha) WU E (kg/m3)
Arak 2811 YAV ST 1270.6 a* 2641.83 a 0.4592 a
Gilla % 1236.4 a 2152.42b 0.4080 ab
Kooseh au S 1050.2 b 2065.75 be 0.3277 ¢
Line 1 VoY 1163.3 ab 2690.42 a 0.4188 a
Line2 Y Y 1181.1ab 2043.42¢c 0.3479hc

5l e V) Sl 0 g0 3T el 170 Jlam! o 53 05 o 53 lie U5 b s o SSLH
*Means with similar letters in each column are not significantly dif. at the 5% level (Duncan's MRT)
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Effects of growing season and plant densities on water use efficiency in
safflower (Carthamus tinctorious L.) cultivars and lines

Majd-Nassiril, B, M. Karimi’ and G. Nour-Mohamadi’
ABSTRACT

In order to study effects of plant density on water use efficiency (WUE) in spring and summer growing
seasons in Esfahan region, five safflower genotypes including two selected lines from Esfahan landraces and
three improved cultivars (Arak 2811, Gilla and Kooseh) were compared in two growing season (sown on
April. 4 and July. 6) and three plant densities (40 , 20 and 13 plants per m?) using split-split plots experimental
design in Isfahan in 2000 . The results showed that differences in water use efficiency between two growing
season was significant (P<0.01). Water use efficiency in summer growing season better than spring growing
season by 17%. Summer growing season produced 474.6 kg/ha less grain yield than spring growing season,
however, WUE in summer growing season was higher than spring growing season. Plant density effects were
also significant on water use efficiency. The highest and the lowest of WUE were 0.481 kg/m® and 0.308 kg/m®
40 and 13 plants per m? respectively. The main factor that contributed to higher WUE was higher plant in
density which increased grain yield. Arak 2811 in spring growing season and line 1 in summer growing season
had the highest WUE.

Keywords: Safflower, Growing season, Plant density, Water use efficiency.
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