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Evaluation of physiological and yield characteristics of safflower cultivars in
response to salicylic acid foliar application and late- season heat stress
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ABSTRACT
In order to investigate the simultaneous effects of natural high temperature stress and salicylic acid foliar
application on photosynthetic capacity and yield of safflower, a field experiment was carried out as a
split-factorial, at Shahid Chamran University of Ahvaz in 2017-18. Experimental factors included three
temf)erature treatments (control, mild and severe temperature stresses) as the main plot, salicylic acid
application at three levels (0, 200 and 400 Iopm) and safflower cultivars as sub plots. Results showed that
under control temperature and SA application, the important characteristics such as seed yield,
photosynthesis and transpiration rates had significant superiority than similar treatments. At mild-
temperature stress, sprayln? modulated negative effect of temperature on the important characters, and
there was no significant difference between two concentrations of salicylic acid (200 and 400ppm). By
the intensity of temperature stress, differences between safflower cultivars and the spraying
concentrations were appeared; so that, under severe temperature stress, Goldasht and Faraman cultivars
had more stability, photosynthesis sustainability and growth. In all cultivars, photosynthesis rate high
positive correlation with yield. According to the physiological changes and safflower yield in response to
intensify environmental temperature and semi-resistant severe-temperature stress, it seems that salicylic
acid spraying was more effective on completing the growth stages and achiving the potential yield of
Goldasht and Faraman cultivar at high-temperature stress.
Keywords: Biological yield, internal CO2 concentration, mesophyll conductance, photosynthetic water-
use efficiency.
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Meteorological data of experimental locationin 2017-18
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Figurel. Mean monthly maximum temperature and rainfall during the experiment
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Table 1. Physiochemical properties of experimental field soil (0-30 cm)

F.C

Sample  Soil texture EC (ds.m™)

P.W.P

N Organic matter K P

(*0)

) mgkgy "

Field soil  Clay loam 4.8

22.1

7.6 0.058

0.65 1693 81 7.6
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Figure2. Triple interaction effects of high-temperature stress and salicylic acid application on measured

physiological characteristics of safflower cultivars .To, T1 and T2: control, mild and severe-temperature
stresses respectively. SAoq, SA1 and SA2: control, 200 and 400 ppm salicylic acid concentrations,

respectively. (Bars show standard error).
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Table2. Pearson correlation coefficient between studied characteristics of safflower cultivars and late-
season heat stress and salicylic acid application.

Ph  SPAD Tr Ci SC MC Pwue SY BY Traits
1 0841 0646™ -0421" 079" 0985" -0.0534"  0.77" 0.82" Ph Ph
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1 -0.088™  0.768™  0.846™ MC
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stresss, respectively and SAq, SA1 and SA,: control, 200 and 400 ppm of SA concentrations.
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Table 3. Cumulative growth degree day at different heat stresses in 2018

Months To
November  143.55
December  434.66

January 43.65

February  452.90
March 503.80
April 730.85

May 90.65
Total 2871

T T
277.65 -
423.65 43.65
45290  452.90
503.80 503.80
730.85 730.85
145.60 22.60

2397.50  2333.80
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