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Table 2. Climatic data of Agricultural Research Station of Zahak during two cropping seasons of 2012-2013 and 2013-2014.

ole CGraghe) S0k

Precipitation O 5 (15 sl ~ Mﬂv
Month (mm) Freezing day Tempreture(c )
1391-1392 1392-1393
2012-2013 2013-2014
1391-1392 1392-1393 1391-1392 1392-1393 Joha Sl ok Jola- Al ok
2012-2013 2013-2014 2012-2013 2013-2014 Min. Max. Mean Min. Max. Mean
* 0 0 0 0 17.6 32 25 18.1 36.1 27.1
Sep. — Oct.
OLT
> 0 0 0 0 10.7 27.7 19.2 10 25.2 17.8
Oct. — Nov.
5T
” 11.2 35 0 0 5.35 25 15.17 5.7 19.6 12.6
Nov. — Dec.
< 0 16.9 15 16 -0.04 15.27 7.6 0.2 12.5 6.3
Dec. — Jan.
o 24 55 0 13 5.82 21.5 13.7 1.4 154 8.4
Jan. — Feb.
G
i 3 22.3 0 0 9.25 25.22 17.23 7.7 23.7 15.7
Feb. — Mar.
(2052 53 4 0 0 14 30.2 22.1 13.8 29.1 21.5
Mar.— Apr.
s
=) 0 0 0 0 19.7 35.9 27.8 20.2 36.2 28.2
Apr. — May
2 0 0 0 0 17.1 36.1 26.6 14.5 34.6 24.6
May — Jun.

oSl g oo o

Source: Meteorological Station of Zahak.
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Table 3. Combined analysis of variance for morpho-phenological traits of safflower cultivars in different planting dates

Mean e o o Sl

squares
St b 33T 4y OLé o B 59, AU, 558 Sk 6 S0 Gy plol
. Day to physiological .
S.0.V. df. Day to emergrnce Day to flowering maturity Plant height
Year (Y
owm ) 1 1547824.389* 17.63* 33.07%* 10466.4%*
Replication (Y)
4 1113190.574 3.15 2.05 81.1
Jle G950 155
Planting date (P)
5 4 2504696.470%* 5778.62%* 7956.74%* 2591.02%*
< % w sk sk k%
S 4 370120.404 229 141.78 125.85
Error a
e 8 440000.641 2.92 3.42 21.04
Cultivar (CV
Y zmi ) 3 7214596.130%* 802.14%* 653.63%* 1773.93%*
pl
Yxev 3 139605.352" 40.94%% 44.16%* 87.91%
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Table 4. Mean comparison of year, planting date and cultivar on morpho-phenological traits of safflower.

Ol 5w B 5, A 5, OS5 8558 S ey U 535 G plisl
. Day to physiologic .
Day to emergence Day to flowering maturity Plant height (cm)
Jle 1391-92 12° 95° 121° 111°
Year 2012-13
1392-93 15° 94° 122 93°¢
2013-14
S b oo g3 24? 11 142° 114°
Planting Date 21 Dec.
KRPN2 13° 108° 137° 110°
9 Jan.
ol g Ve 13° 93¢ 120 € 102 ¢
29 Jan.
oo il | 9°¢ 87¢ 12¢ 95¢
19 Feb.
ol il Y+ 74 74 ¢ 97 ¢ 89 ¢
10 Mar.
ey o S 14° 90 © 118° 100°
Cultivar Golldasht
Y 13° 99°? 126 ° 107 *°
Padideh
ol 14° 90 ° 117° 92°¢
Faraman
0 £ 13° 99° 125° 109
Gollmehr
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Means with similar letter(s) are not significantly different at 5% probability level, according to Duncan's Multiple Range
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Table 5. Combined analysis of variance for grain yield, yield components, and agronomic traits of
safflower cultivars in different planting dates

3 als sldas I 059 ubfv = La
G g )3 08 dlkas ’ e &_uu&erﬂ . -
st ER S N
a5 . Biological Harvest
S.O.V. g No. of No.of ~ Welghof Jiold yield index
5 mle [CX4S} i
= " boll /plant grain / boll seeds
Ju | 821.63" 175.2°* 4774.39" 181253.93*" 4277619.66™ 132.55%
Year (Y)
er.omp.o K . 349 21.63 26.22 12260.36 3208007.53 13.07
Replication (Y)
S 4 1105.89* 1126.72* 480.19* 1888983.21" 45422536.47°° 51.43
Planting date (P)
S b xJLo A 8.44™ 7.57" 4.65™ 18978.44™ 1733013.34° 12.69"
Y x P
a las 4.22 5.71 2.5 9266.07 479225.83 3.95
8
Error a
o3, 3 83.88" 457.6™ 1581.09* 2077142.04™ 3712813.54™ 1313.73*
Cultivar (CV)
5 20.9" 58.07" 613.85" 731254.14"" 9564712.27* 90.38™
2y X LFL 3
Y xCV
5.x c S s b 10.45* 747" 4.27™ 13488.33™ 1863551.02™ 12.68™
) X0 T 12
P xCV
o5y % S b x Jlus i 243 437 6.98° 52013.41" 462191.57 4.48
Y x P xCV
b s 1.5 7.36 3.46 17558.29 309786.59 3.78
60
Error b
CV% 5.85 12.59 6.21 10.91 7.82 10.92

(1) Syt po

L&uuﬂﬂ_qufv_ﬂr{guu_urwt{mmfn%#u%fv%ﬁw&m

ns: non-significant; * and **: significant at the 5% and 1% levels respectively
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Table 6 . Mean comparison of the effects of year, planting date and cultivar on grain yield, yield
components, and agronomic traits of safflower
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(3] (kg-ha") (kg-ha™)
4Y-1v4y a a a a a b
24 23 36 1253 27 7304 17
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qr-yvay
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ole (63) . ; . ;
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A F 22 19° 24°¢ 982" 28.05° 7031b 13°
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Means with similar letter(s) are not significantly different at 5% probability level, according to Duncan's Multiple Range
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Table 7. Correlation coefficients of the studies traits as affected by planting date and safflower cultivars
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Extended Abstract
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agronomic traits of safflower cultivars on winter sowing different dates of in Sistan region
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Introduction:

Planting date plays a crucial role in decision-making processes of crop production
and management, especially in the areas where plants are impacted by deleterious
factors such as terminal cold and drought, early drought stress and extreme heat
(Behdani & Jami Al-Ahmadi, 2008). In the studies conducted in different regions,
delay in planting time in both autumn and spring resulted in decreases in grain, and
oil yield, number of seeds per head, number of heads per plant, 1000-seed weight,
plant height, number of leaves per plant, and dry weight of shoot (Solhe oskouei
et al, 2016 ; Deltalab et al., 2011). Therefore, this experiment was performed to
find the best winter sowing date for different cultivars and to investigate changes
in grain yield, yield components and oil of safflower cultivars under delayed
cultivation.

Materials &Methods:

The experiment was carried out in a split plot arrangement based on randomized

complete block design with three replications in two years, 2013 and 2014 at Zahak

Email address of the corresponding author: Corresponding Author: fanay52@yahoo.com
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Agricultural and Natural Resources Research Station, Sistan and Baluchestan
province. The main plot consisted of five sowing dates including: 21" Dec., 9
Jan., 29" Jan., 19" Feb. and 10" Mar. and the subplot was assigned to four cultivars;
Golldasht, Padideh, Faraman, Gollmehr, which were independently randomized.
In this study, yield characteristics and grain yield components, agronomic and
phenological traits in addition to grain oil content were investigated. Statistical
analysis was performed using MSTAT-C software.

Results & Discussion:

The combined analysis of variance indicated significant effect of year, and cultivar
on the all traits phenological, morphological, grain yield and its components as well
as oil content. Goldasht and Faraman cultivars, at the all sowing dates, showed
shorter time to physiological maturity. The highest mean of plant height (114 cm)
was observed at the first sowing date (21™ Dec.), which was 20% and 28% higher
than the fourth (19" Feb.) and the fifth (10" Mar.) sowing dates, respectively.
Padideh and Golmehr cultivars showed the highest plant height. Grain yield in the
first year increased by 6% relative to the second year. The seed yield at the first
sowing date (21" Dec.) was 1611 kg.ha -!, which was 16%, 24%, 37% and 44%
greater than at the second (9™ Jan.), the third (29" Jan.), the fourth (19" Feb) and
the fifth (10" Mar.) sowing dates, respectively. A delayed planting from 21" Dec.
declined the grain yield at a rate of 10 kg.ha! per day. The results for the triple
interactive effects of cultivar x planting date x year showed that the highest grain
yield was achieved in the first year X first sowing date (21" Dec. x the genotypes
of Faraman and Goldasht with a mean yield of 2090 and 1758 kg.ha'. Oil content
increased as the planting date was shifted from 21" Dec. to 10™ Mar. The oil
percentage at the first sowing date (21" Dec.) relative to the fifth sowing date (10™
Mar,) increased by about 9% and among the cultivars, Padideh and Golmehr had
9% and 6% more oil content than Goldasht and Faraman, respectively. Seed yield
showed the highest positive and significant correlation coefficient with number of
boll per plant (r = 0.76 **), number of grain per boll (r = 0.75 **), and 1000-seed
weight (r = 0. 47 **),
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Conclusion:

Missing the appropriate planting date for winter cultivation system of safflower,
and shifting from early January to early February, can lead to a compensatory
seed yield production. In fact, at these dates, suitable environmental conditions
facilitate increased duration of vegetative growth and the formation of higher yield
components such as number of florets per boll, boll per plant and grain per boll
as compared to late planting dates. Among the studied cultivars, Faraman and
Goldasht produced the highest grain yield at the all planting dates, maybe due to the
higher number of grain per boll and 1000-seed weight. To achieve maximum grain
and oil yield in winter safflower cultivation for the conditions of Sistan region,
sowing from early January (the first planting date at 21" Dec.) to late January (the
second planting date at 9™ Jan) using early maturity cultivars, such as Faraman and
Goldasht cultivars is recommended.

Keywords: Boll per plant, Harvest index, Phenology, Yield components
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