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Responses of Safflower cultivars to irrigation treatments in spring and
summer cropping seasons
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Table 1. Soil physicochemical properties at the experimental location

EC Sand Silt Clay N P K Fe
pH ; . .
dS/m . /. . ppm
7.3 1.12 58 32 10 0.082 3.23 96 0.5
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Table 2. Results of analysis of variance for Safflower cultivars as affected by planting date and irrigation treatments

oo o Silee
Sl 5 e Sl Mean of Squares
e . P . 0)e& 33 a5ld dldas
moﬁo.oo*, &l ¢l Al o e s i 03 Gy 55 0558 Sldas &nﬂoeom.‘& &ls558 05 s €
variations df Plant height Dry matter weight No. of e 1000-seed L
> seed in . Grain yield
(cm) at start of flowering bolls per plant boll weight
oS 3 26.395 616.395 94.913300 91.335 6.874244 32327154
Renlication
ol (A) 1 97112.96°* 3978.03% 1859.85° 639.909° 142.268935° 178224810.1°°
Planting
A=
3 334.493 1739.78 38.055 78.579 22.336590 2960767.5
Error a
sLT(B) 2 16492.57 135.13"s 6.5936208 1224 .8 21.982917ns 29061059.2*
Trrication (R)
www ’ 14619.01° 147.35m 248.11° 675.67% 68.716435° 3268257.4°
bt 12 172.5 299.9 18.206 66.641 21.762454 388209.3
Error b
(O 8 403313+ 131318 31.021% 238.088* 140.591875% 21659502 **
Cultivar (C)
WH m 8 118.702m 89131 23.108° 101.322+ 91.914560° 1543416.8°
WHM 16 110.1ms 97.121s 9.9379ms 31.825m™ 21.578125" 299414 .8
N 16 9.929 153.45™ 089" 251770 22.120810™ 1992096
AXB <C 79. 5345 5. 5.177 : :
Cuslbs
E 144 92.2211 109.6 9.7769 27.61637 16.174761 222795.1
rTor ¢
.\.o_w”, o 144 319 36.7 29.59 10.32 22.16

ns, * and ** represent non- significance, significances at 5 % and 1% probability levels, respectively.
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Table 3. Mean comparison of the measured traits of safflower cultivars under irrigation
termination treatment in two planting dates

Al e s oSas 0 4ls > Sles

33048 dldad 3 als slday

EE (e ) o€ &‘J:‘P P (a5 1 5 k)
s Mefes Y Dry matter weight S 5# ©*) " Grain yield
. 1 -1
Treatment lreatment (e at st_a;rt of flowering No.of ~ No.of  1000-seed (kgha™)
levels (gm™) bolls per seed in .
Plant ant boll weight
height plan © (@
(cm)
o)\.é;' cis
Spring 87 370 13 17 - 3038
... . . planting
“““K &t Sl 28
Planting date, o \or 45 284 8 12 20 1221
planting
LSD(5%) 8 52 3 3 2 745
Aals
79 342 11 19 38.4 2788
Control
AU g5 s
_ 50 322 10 10 39.5 1520
T i At star.t of
Irrieation flowering
rriga s .
termination e
als 71 316 10 14 38.9 2080
At start of
grain filling
LSD(5%) 5 62 1.5 3 1.7 226
Mecl0 65 310 9 16 38 2100
Mecll 64 315 10 15 38 1900
Mec23 62 342 1 1 39 1790
Mec26 67 334 13 11 39 1900
K65 Meel17 62 343 11 13 39 2080
Safflower F
cultivars 64 336 10 13 39 2120
Faraman
Lo
3 69 286 10 17 38 2370
Sina
69 375 9 17 37 2350
Goldasht
dio
73 353 10 21 36 2590
Sofeh
LSD (5%) 55 60 1.8 3 23 269
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Table 4. Mean comparison of the interaction effects of planting date x irrigation on the traits of
safflower cultivars

e S I RO NN TR NPT wls 3 Sles
s AT (al) 6550 055 %) 2 S AS)
Plantin Irrigation Plant No. of No. of 1000- seed (s
i height  bollsper  seed weight  Grain yield
(cm) plant in boll (2) (kg ha")
dals
115 15 16 38.7 3933
Control
a)L@J ﬁ,.;.{ @Jlf C"J& 2?
. At start of 55 12 12 38.5 2252
Spring .
. flowering
planting
4l gl C)f" BE
At start of grain 96 11 18 37.3 2927
filling
dals
46 5 20 38.2 1642
Control
ad AU s 5
Sl At start of 44 7 7 40.6 787
Summer flowering
planting Gl OAS 69,5 52
At start of grain 45 9 9 40.5 1233
filling
LSD (5%) 6.5 4.2 2.2 24 320
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Table 5. Mean comparison of the interaction effects of planting date x cultivar on the traits of
safflower cultivars

&K o g y30)s8 Sluad 058 43 &ls sl ool 035 s 2 Fles
- o > = ) g <
e Safﬂovaer No. of No. of ¢5) S s
Planting date ltivare bolls per seed in 1000-seed Grain yield
plant boll weight (g) (kgha')
Mec10 14 16 37 3073
Mecl1 11 16 38 2522
Mec23 16 15 38 3320
Mec26 17 13 36 3107
oyl S
Mecl117 12 16 40 2900
Spring planting
Ol 3 14 14 40 2685
Faraman
L 14 14 40 2982
Sina
KNIy 13 19 38 3178
Goldasht
420 12 21 37 3569
Sofeh
Mec10 7 15 40 1204
Mecl1 8 11 38 1081
Mec23 8 6 40 527
Mec26 9 8 37 737
a8
: . Mecl17 10 9 37 o79
Summer planting
Ol 3 7 11 50 1406
Faraman
L 7 19 37 1714
Sina
KNIy 7 14 42 1354
Goldasht
Ev-v 8 19 36 1985
Sofeh
LSD 5% 1.95 434 4 368
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Introduction: Safflower (Carthamus tinctorius L.) 1s an oil-producing plant,
which is considered to be a valuable source of seed oil due to its high oil quality
and relatively high resistance to salinity and water-deficit conditions (Mozaftfari
and Asadi, 2006). In the regions where annual precipitation is low and also the
distribution of rainfall is unpredictable, drought is the most important environmental
stress that adversely affects crop plant performance. Identifying tolerant cultivars
with high yield potential is of paramount significance for researchers under the
condition with ever-decreasing rainfall, elevated air temperature and increased hot
weather. Delayed sowing in the spring cropping of safflower causes accelerated
development, reduced vegetative growth and decreased yield and yield components
of the plant (Zimmerman, 1972). The objective of this work was to determine
suitable cultivars for the spring and summer cropping seasons under water-shortage
conditions.

Materials and Methods: This experiment was carried out as split-split plot in
a randomized complete block design with four replications at agricultural research
station of Kabutarabad in the 2016 growing season. The main factor consisted of
two spring and summer sowing dates, the sub-factor comprised of three irrigation
treatments (Full Irrigating from sowing to plant maturity as control, irrigation till
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the beginning of flowering and irrigation till the seed filling period) and the sub-
sub factor included nine safflower cultivars: Sofeh, Goldasht, Sina, Faraman, and
Mexican cultivars of Mec117, Mec295, Mec18, Mecl1 and Mec7. Following seed
sowing, and the initial irrigation for plant emergence and establishment, the plots
were irrigated after 70 mm cumulative evaporation from evaporation pan class A
and cessation of irrigation for plots occurred based on plant growth stage and the
irrigation termination treatments.

Results and Discussion: The results indicated that there was a significance
difference between spring and summer planting dates for all the measured traits.
Plant height, plant dry matter at flowering stage, boll numbers, number of seeds
in boll, seed weight and seed yield decreased in summer cropping as compared
with spring cropping. There was no significant difference in plant dry matter at
flowering stage, boll numbers and seed weight under irrigation treatments but
other traits showed significant differences. The highest grain yield was obtained
when the cultivars received full irrigation (control treatment). Termination of
irrigation in the grain-filling period and at flowering reduced grain yield by 25
and 45% as compared to the control. Average seed yield of cultivars in the spring
planting was 62% higher than summer planting. The highest seed yield in spring
planting was obtained from Sofeh and Goldasht and Mec117 cultivars. But, the
greatest seed yield in summer planting was obtained from Sofeh, Goldasht, Sina
and Faraman cultivars (The cultivars are mentioned in descending order of yield).
Mexican cultivars performed best in spring planting, however, they experienced
a significant decline in their seed yield in summer planting. Crop seed yield is
reduced when sensitive growth stages e.g. flowering and pollination coincides with
adverse environmental conditions such as high temperature (Emami et al., 2011).
The observed yield reduction in the safflower cultivars in the second planting date
(summer season) is attributable to decreased duration of rosette and vegetative
stages. This was due to rapid transition from vegetative to reproductive stage caused
by environmental stressors, in particular, high temperature, which prevented the
plant from achieving adequate yield- forming components.

Conclusion: In general, Iranian cultivars were more resistant to stress and
had higher grain yield than Mexican cultivars. Iranian cultivars Sofeh, Sina and
Goldasht are suitable cultivars for planting under normal and drought stress
conditions for spring and summer cropping seasons.

Keywords: Planting date, Water stress, Oil crop, Seed yield, Boll number
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