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Table 1- Mean of minimum, maximum and total air temperature and sum of precipitation of Khosrowshah agricultural
research station during in 2014 and 2015 growing seasons
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Year Month of year Mean of mininlum Mean of maxingum Mean of tote}’l pr(;scliJ[rJTi]tz'rion
temperature (°C) temperature (°C) temperature (°C) (mm)
2014 April 3.7 15.9 9.8 22.7
May 10.4 24.4 17.4 26.0
June 13.8 29.0 214 131
July 18.5 33.8 26.2 1.6
August 19.5 34.8 27.1 0.0
2015 April 4.3 16.2 10.3 37.6
May 8.0 219 14.9 50.6
June 14.2 30.0 22.1 3.5
July 19.7 35.2 27.4 0.0
August 19.5 36.2 27.8 0.0
ol a8 )50 S olonisSy jud Oluogas (& 1-2 Jgaa
Table 2- Some of physicochemical traits of experimental soil
a | Culaa i " . s -
Ay Sl IS ] 09 o) 2 o P
EC Organic carbon Potasium Nitrogen Clay Silt Sand Phosphorus
pH (ds m) (%) (%) (%) (%) (%) (%) (mg kg™
7.8 2.6 0.26 222 0.03 30 28 42 18
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Table 4- Mean of measured traits on spring varieties of safflower during 2014 and 2015
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Year Planting date Cultivar Plar&r?](;lght riﬁ&“:‘g;‘r digggtlttalﬁlzﬂm) pseef(cjar;)lfgﬁ)uer;
plant
1393 ole (25,4 10 Sina Lo 51.7 e-g 7.7¢d 22 c-h 26.7d-g
30 March
2014 Soffeh wan 65.0 b-d 9.0bc 23c-e 31.7ac
Goldasht cusils 50.0 fg 55e-h 26b 19.9 jk
olo (pdy9,8 20 Sina L 38.3h 4.9f-i 2le-h 2451
9 April Soffeh wan 55.0 d-f 5.3e-h 21e-h 22.0h-j
Goldasht cusals 60.7 f-h 45e-h 26b 26.7d-g
olo (359, 30 Sina L 41.7 gh 4.9f-i 20 f-h 26.7d-g
19 April Soffeh aas 51.7 e-g 4.7g-i 21 e-h 30.3 b-d
Goldasht cusals 61.7c-e 5.2e-h 27b 30.3 b-d
olo g, 9 Sina luw 50.0fg 5.5e-h 21d-h 27.7¢cg
29 April Soffeh wan 50.0fg 4.5 hi 20h 24.7 f-i
Goldasht cusals 36.7h 3.31i 20 f-h 17.3k
1394 ole ()9, 10 Sina L 68.3 bc 11.2a 21cg 32.7ab
2015 30 March Soffeh wan 86.7 a 6.3d-g 24c 25.0f-i
Goldasht cusals 68.3 bc 5.8 e-h 28 ab 28.3 b-g
olo (pdy9,8 20 Sina L 71.7bc 10.3ab 21d-h 29.0 b-f
9 April Soffeh aaws 88.3a 6.5 d-f 23c-d 35.7a
Goldasht cusals 70.0 be 55e-h 29a 3l.7a-c
olo (359, 30 Sina L 71.7 be 6.8de 20 h 243 0-j
19 April Soffeh wan 91.7 a 5.5e-h 22 cf 20.7i-k
Goldasht cusals 68.3 bc 4.3hi 28 ab 29.7 b-e
olo g, 9 Sina L 70.0 be 6.8 de 20 gh 25.7e-h
29 April Soffeh ass 75.0b 5.2 e-h 23 c-e 22.0 h-j
Goldasht cusals 71.7 bc 5.0f-i 27 ab 26.3d-h
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Means in each column followed by similar letter(s) are not significantly different at 5% level by Duncan test.
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Table 4 continue
Jus el gl <3 ;13 bis dpssles TN oy,
Year Planting date Variety 1000 seeds weight Seed yltﬂd Seed ol Qil yle!(lj
(9) (kg ha™) percent (kg ha™)
1393 olo (333595 10 Sina Ly 33.0e 3052 be 28.5 c-f 872 b
2014 30 March Soffeh aas 32.8 ef 3852 a 30.1a-e 1161 a
Goldasht c.usas 46.2b 3222 b 23.89 771 be
olo 3,9, 20 Sina L. 32.7e-g 2155 e-h 275f 599 d-g
9 April Soffeh aa 30.0f-h 2674 cd 28.8c-f 771 be
Goldasht c.usas 50.4 a 3007 be 24.99 750b-d
olo (3,9, 30 Sina L 31.5e-h 1978 f-i 28.9c-f 575e-h
19 April Soffeh aas 325eg 2215 d-g 27.1f 596 d-g
Goldasht c.usas 427 ¢ 2355 d-f 23649 556 e-h
olo gyl 9 Sina L 33.0e 2618 c-e 28.2 ef 738b-d
29 April Soffeh wawn 28.8h 1141kl 28.1ef 320 i-k
Goldasht cusuls 41.6cd 1156 ki 2289 265 jk
1394 olo 39,8 10 Sina L. 31.2e-h 1648 ij 30.4ad 501 f-h
2015 30 March Soffeh wawn 25.71i 1757 g-j 316a 555 e-h
Goldasht cusus 41.6¢cd 2667 cd 28.3d-f 754 b-d
olo (2,9, 20 Sina L. 29.3h 2227 d-g 31.3ab 696 c-e
9 April Soffeh aas 25.7i 1963f-i 31.7a 626 c-g
Goldasht cusals 41.1cd 2463 de 28.0 ef 691 c-e
olo (33359,5 30 Sina L 29.9 gh 11403 jk 29.9a-¢ 420 h+j
19 April Soffeh wan 24.9i 1005 ki 30.5a-c 207 jk
Goldasht cusals 39.1d 2287 d-f 28.6 c-f 654 c-f
olo gyl 9 Sina L 29.6h 1000 ki 29.7 a-e 297 jk
29 April Soffeh wawn 24.8i 8731 29.1 b-f 254 k
Goldasht cusus 409cd 1709 hj 27.5f 470g-i

Ll o S 903l b oy gy Jlein] gaws 53 )b e gl pae oxmd LS g b 40 wlie g y>
Means in each column followed by similar letter(s) are not significantly different at 5% level by Duncan test.

oy yimi slo bl des cuiS )3 g ash ()b gxe Jilite il o3,
oelasl cosilS o5, 4 ,kSa ;5 p,55LS 3395 L &l 5 Slas
L)l (Samadi-Firouzabadi and Yazdani, 2012) c il
g o515 5 CdlS o)l 4 Cand S35 Sl sl oS S
il oy pa s as ol Lt sgle cudd j3 prdaw sl
Sy90 pLB)| py g 00l 9, 9 w3 Slas b xe ialS sl
Omidi and ) cails 1y (g, g aib 3 Sloe oy pidy o3y ¢ oy
10 )55 () p 5| J—ol> @l (Sharifimogadas, 2010
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Bahadorkhah and Kazemeini, ) 5 )b,55 55 (6 5Y0L 5,Skes
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Table 5- Simple correlation coefficients among studied traits on spring varieties of safflower mean 2014 and 2015

33 b dlass 5.S) fa dod
o gy g5 & @b s Geb > &l dlas &l L1 439 09222 5,5des
e ¥ . ald FHE A
Traits Plant Capitulum Capitulum Seed number per 1000 seeds . Oil £q,
height (1) number per  diameter (3) Capitulum (4) weight (5) Seed Seed oil yield (8)
yield (6) percent (7)
plant (2)
2 0.06
3 -0.03 -0.30
4 0.37 0.51 0.23
5 -0.45 0.32 0.87" -0.01
6 0.20 -0.43 0.60" 0.60" 0.44
7 0.51 0.62 -0.72" 0.33 -0.88" -0.01
8 0.31 0.57 0.41 0.66" 0.23 0.97" 0.23
*and **, Significant at the 5% and 1% probability levels, respectively. B )d Ko g g Jloin] gaw )3 5 dxe gy s g ¥
Ol g8 gy 5 4 3)Shes el gyl catS o L o8 & 325 Ao

G el yomb lad Slhee ggome y3 (g I
g il 3 Slas )b jxe 8l L ojlgan iy 0y9d LEalS gl cuils
Py 54 dog BB Ghlesl adate gl g 392 olyen 185,

cals gl loj o yTcwlio olo (39,8 10wl &b
CuBAS 15 93 g 035 oy Suliddars 5 3 p Cudd ) 0,100 S35
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Introduction: Safflower is a plant adaptable to areas with limited rainfall during winter and spring and dry
air at flowering, seed filling and maturity stages, and tolerant to water deficit. The positive correlation coefficient
observed between safflower seed yield with precipitation and low air temperature during seed germination to
flowering and flowering to seed maturity. Furthermore, precipitation and low temperature during flowering to
seed maturity significantly increased seed oil percentage. Therefore, it seems that, by adjusting the planting time
can be adapted phenological stages of plant with appropriate weather conditions. The aims of this research were
study the possibility reducing the growth period of safflower spring varieties with maintaining performance
through delay in planting time, evaluate seed and oil yields at different planting times, and identify the best
varieties for cold and semi-arid areas.

Materials and Methods: The experiment was conducted at the East Azarbaijan Agriculture and Natural
Resources Research Center (46°2'E, 37°58'N, 1347 m a.s.l.) during 2014-2015 growing season. According to
Koppen climatic classification system, the area climate is semi-arid and cold. This study was carried out as
factorial experiment based on randomized complete block design with three replications. Treatments were four
planting dates (30 March, 9, 19 and 29 April) and three safflower spring cultivars (Sina, Soffeh and Goldasht).
Plant spacing between rows was 24 cm and final plant density was 70 plant per m2 Each plot consisted of 6 rows
in 5 meters. Plants were harvested on the 11th and 14th of August in the first and second years of experiment,
respectively. At the harvest time, in order to control boarder effects, plants from the sides of each plot were
removed. Measured traits were plant height, capitulum diameter, seed yield, capitula number per plant, seed
number per capitulum and 1000-seed weight. Ten plants in each plot were used to determine plant height and
seed yield components. Also, seed oil content was determined by nuclear magnetic resonance (NMR) method.

Results and Discussion: The results indicated that interaction effect of year, planting date and cultivar was
significant on the plant height, paniculum number per plant, seed number per paniculum, 1000 seed weight , seed
yield and seed oil percent. A delay in planting date from 30 March, significantly reduced yield components, seed
and oil yields. Soffeh cultivar had the greater plant height and Goldasht and Sina were located in the next rank.
Goldasht cultivar had higher seed yield with the largest capitulum diameter and the most 1000 seed weight. The
highest oil yield was belonged to the Soffeh (1161 kg ha™) and Goldasht cultivar (754 kg per ha®) in the first and
second year, respectively. There were positive significant correlations between capitulum diameter, 1000 seed
weight and seed yield. The Goldasht and Soffeh cultivars provided acceptable performance that were seen
appropriate for cultivation in Tabriz cold and semi-arid plain. Delayed planting led to significant decrease in
seed and oil yields and therefore is not be recommended.

Conclusions: The results of this study indicated that the most appropriate date to cultivate spring safflower
in Tabriz cold and semi-arid plain is 30 March and planting is not recommended at the late season. Soffeh and
Goldasht cultivars are suitable for cultivation in this region.
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