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Figure 1- A synopsis of temperature and precipitation in 2016 and 2017

Sialesl oo S oleards 5053 sla Sy —) Jau
Table 1- Soil physicochemical properties at the experimental location

oo sipmeie e
SLcdl Soil texture Sandy-Loam Loam
(2o,9) (33954 Nitrogen (ppm) 0.091 0.093
(Ogebes 5o Coond) yaud (ppm) Phosphorus 8 10
(O 58 Seond) puliy Potassium (ppm) 185 188
(o 3 dory (o) (59 yiSdl el (dS/m) EC 215 211
(el pH 7.3 7.3

(20,0) ST oolo Organic matter (%) 0.05 0.05
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Table 2- Variance analysis of physiological traits of safflower in response to combined
salinity and drought stress

Ol i gl i Gh“ UA"’LN A )""‘""9‘3 e B ey sl 439, <olun
SO \? &3] Sy net photosynthesis  transpiration stomatal
B df LAI rate rate conductance
@ Jw Year (a) 1 0.0003ns 0.013ns 0.064ns 177.99ns
a s Error a 4 0.0018 1.049 0.115 192.03
Drought stresy(b) 3 8.403** 8.06** 1.780* 455.83ns
axb 3 0.0071ns 0.614ns 1.341ns 133.74ns
b ss Error b 12 0.0044 0.489 0.956 125.67
Salinity stress (¢
inity stress (c) 3 2373 6.519** 1.092ns 1482 1%+
g
bxc 9 0.098** 0.904ns 0.776ns 288.65ns
axc 3 0.0043ns 1.499ns 0.838ns 175.31ns
axbxc 9 0.0252ns 0.880ns 0.435ns 263.90ns
s Error 48 0.0246 1.862 0.569 175.36
Olpti co o CV. (%) - 7.23 8.39 8.24 5.87

o, B g ) Ju»leb.a)a)\ows)las;uﬁéw)‘m* s *¥* ns
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively.

SIS 5 S)pd ply GRS A Gy )0 SO oLS o Sles (glizl 5 0 Shes uil)ls 425 - Y Jgua
Table 3- Variance analysis of yield and yield component of safflower in responseto
combined salinity and drought stress

. . . . 13 039
o Gub ool ails oluxs ’ .
Ol et @alio ”‘); AJSP"I&L?)‘ g 5o Gab 5o . 4l 0,5 s o‘s()):-;“’)é a)S.JM
SO.. &3 an : e 1000S  Seed vidld i o)
of  heght  Capila - Sexdsin gy y percentage  Qil yield
P cap! weight
JwYear (a)
@ 1 0.249ns 0.316ns 1.183ns 0.176ns 210.93ns 2.435ns 0.598ns
slbs E”or a g4 3.159 0.569 1.155 0.189 8404.2 3.043 16.755
Drought
stress(b) 3 1447.1**  367.09** 22.63** 390.34**  20587886* * 102.62**  2831175**
axb 3 18.321ns  0.059ns 1.114ns 6.528ns 34463ns 3.528ns 2531.75ns
*5”"”'2"” b1 1e072 0317 2,561 4273 33041 1.796 3788.15
Salinity
stress (c) 3 1242.4**  171.29**  40.864** 29.56ns 9496783** 27.592** 1251339**
Sog
bxc 9 185.29**  7.715*%* 4507ns  11.691ns  765823** 4.358ns 390.87ns
axc 3 12.16ns 0.082ns 3.538ns  19.789ns 18046ns 4.170ns 107717**
axbxc 9 20.42ns 0.198ns 4.527ns 12.396ns 26101ns 3.175ns 5893.55ns
Ws Error 48 13.696 0.139 2.930 16.188 21324 4.026 4209.97
Ol s w6 C.V (%) 7.27 3.69 9.56 11.14 8.18 6 10.55

oy Vel a1 lo sime g 40 sre e cud ¥ ¥ g NS
nsand **: non significant and significant at the 1% probability levels, respectively
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Table 4- Mean comparison the effect of drought and salinity stress on physiological traits of

safflower
RIS RN A O A o sy calus
. net photosynthesisrate  transpiration rate  stomatal conductance
Experiment treatments  Treatments levels 2 2 >
(umol.m™.s) (umol.m™.s) (Lmol.m™.s)
100 16.87a 9.23ab 227.6a
S gl 80 16.52ab 9.46a 227.9a
Drought stress 60 15.53¢ 9.07ab 226.6a
(F.C.%)
40 16.07bc 8.81b 218.7a
25 16.92a 9.22a 234.3a
g 5 16.34ab 9.41a 229.2a
Sdlinity stress 10 16b 8.98a 217.80
(dS/m)
15 15.71b 8.97a 219.5b

Il e gl KaSs b o ,s O Jlessl e 58 Sl (ygesl bl (gylel i 5l oS i sl (sla o Siles
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

S5 ol 5 Shee (slizl g 3 Shos p (5558 5 (a5 S AT S (2 Slee anlie —0 Jgux
Table 5 Mean comparison the effect of drought and salinity stresson yield and yield
component of safflower

S5 &9 R
| 1 of . o Sloc
Sl sl Wylew ol ” «5':‘ e 4’:} e alo &ls UCSSTD)& J. .
Experiment Treatments » e 1000s seed erce:n o o
treatments levels Capitula Segds in seed yield p 5 g Qil ylejlld
per plant capitulum weight (kg ha) (%) (kg.ha'®)
(9) '
T 100 13.23a 18.74a 40.10a  253l4a  3524a  900.75a
P SWE Y
80 13.09 18.61a 3880a  2560.1a  3508a  898.09a
Drought stress 60 9.16b 17.56b 3384b  13789b  3222b  44991b
0,
(F.C.%) 40 4.98¢ 16.68b 3159  666.6c  3111b  208.99c
e 25 12.44a 18.69a 3649ab  22968a  3458a  807.93a
[CPL S ond
5 12.13b 19.24a 3739 2306.1a  3363a  794.55a
Sdlinity siress 10 9.08¢ 17.31b 3480b 150880  3345a  519.13b
(ds/m) 15 6.81d 16.36b 35658  10252c 3199  336.13c

5l ls ire gles K085 b aus 0 0 Jlax gl 50 5SSl fyge3] ulal (gl Has 51 e i slls slaySile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 6- Mean comparison the effect of experiment treatments on measured traitsin

Safflower
Giala3T slo o s €W Sigy 33 b olass WOt 5L
Experiment treatments Plant height Capitula per plant Seed y'.?l d LAI
(cm) (kg.ha™)

25d9m 66.30a 16.49a 3336.2a 2.87b
5dS/m 64.32a 15.61b 3358.6a 2.99ab

100% F.C. 10dS/m 52.77bc 12.22c 2205.3c 251c
15dS/m 44.32d 8.61e 1403.4e 2.17d

25d9m 68.25a 16.03b 3328.4a 3.10a
5dS/m 67.10a 15.92b 3343.9a 2.93ab

80%F.C. 10dS/m 54.89b 11.84c 2163c 2.60c
15dS/m 40.82def 8.58e 1404.7e 2.10d

25dSm 49.15c 11.07d 1797.7d 2.14d

5dS/m 49.75¢c 10.91d 1693.8d 2.02d

0% F.C. 10dS/m 49.63c 8.08f 1137.8f 1.66e
15dS/m 39.57¢f 6.569 886.1g 1.61e

25dSm 43.40def 6.16gh 902.99 1.70e

5dS/m 43.68de 6.07h 828g 1.59f

40%F.C. 10 dS/m 39.13f 4.17i 529.1h 1.41fg
15dS/m 41.08def 3.5]j 406.4h 1.23g

Il cre Dgles K085 b auo 0 0 Jlaxl e 50 Sl (s3] bl (sl Has 51 S ie slls sl Sile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Abstract

The research was carried out to evaluate the response of safflower (Carthamus
tinctorius L.) to sdinity, drought and combined salinity- drought stresses at its
vegetative stage and share of their effects on reduction of yield, yield components and
photosynthesis of plant. For this purpose, a split plot experiment based on randomized
complete block design was carried out at Agricultura Education Center of
Kabotarabad- Isfahan in 2016-2017. In this study, response of spring safflower (Sofeh
variety) to four salinity stress levels (2.5, 5, 10 and 15 dS/m) and four drought stress
levels (100%, 80%, 60% and 40% F.C.) at vegetative growth stage were evaluated. The
results showed that mean values of most traits were significantly reduced with
increasing salinity and drought stress levels, in such a way that severe drought
(Irrigation based on 40% field capacity) and salinity (15 dS/m) treatments produced
lowest values for all traits. Seed oil content decreased with increasing salinity but this
decrease (7.4%) was significant only at highest salinity level (15 dS/m). The highest
level of combined salinity-drought stress decreased seed yield (87.13% decrease) more
than the highest level of each of drought (71.40% decrease) and salinity (55.56%
decrease) stresses as compared to control treatment (without drought and salinity
stress), and the share of drought stress in reduction of seed yield was higher than the
salinity stress (71.40% and 55.56%, respectively). Thus, growing safflower with
minimum loss of seed yield, by irrigation with 80% F.C. and water salinity with 5 dS/m
at the vegetative growth stage is possible.

Key words: Leaf area index, Net photosynthesis, Oil percentage, Safflower, Seed
yield.
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