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Figure 1- Mean and max temperatures at developed stages of Wheat in Ahvaz

SB ge0jl @) Jys
Table 1- Soil test results
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Table 2- Analysis of variance for the effect of foliar application with salicylic acid and abscisic acid at different growth times

of Fong and Chamran wheat cultivars on studied characteristics

Mean squares Ol o pibe
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ayp S (39 W, Spdeb Jgb il o
Ol sk @lia oy lan el G o2 W 93 s 3
Source of variation d f) Shoot dry Plant Flag leaf Spike nurﬁg:alf'eper nuSnPllz)keerI?er
weight length length length plant spike
Replication sl 2 0.56 ™ 1.27™ 1.90™ 0.33™ 0.06 ™ 1.02"™
Solution type Jsxe g9 1 0.01™ 2.52™ 0.08"™ 469 ™ 052° 0.01™
Error s 2 1.19 39.52 0.15 0.75 0.02 0.06
st ol 3 1.39* 3936™ 139 258" 063" 1.06™
Foliar application time
B sle oles x Jsbos g5
Solution type x Foliar 3 1.06 * 6.02™ 1.14 158" 0.35™ 4.06 **
application time
Error s 12 0.26 17.03 0.16 0.35 0.18 0.43
Vaﬁ; y 1 6.75" 11.02™  033™  252° 0.52"™ 2,08
o X Jsbee £ 1 0.08™ 469 "™ 0.08™ 0.02™ 0.02™ 0.08™
Solution type x Variety ' ' ' ' ' '
why % Sl slme loj
Foliar application time x 3 8.47*" 11.74™ 0.17" 3.85™ 0.35"™ 0.58 **
Variety
w85 % (Bl sloe ploj x Jsloee £95
Solution type x Foliar 3 247 15.96 ™ 0.14™ 3.58 ** 052" 0.69 **
application time x Variety
Error s 16 0.08 8.04 0.17 0.35 0.27 0.12
Sl - 2.8 6.1 5.2 9.1 16.3 2.2

Coefficient of variation (%)

A > xe AT 81 5 duo > S oy O o JD (415 ixe o iy NS o *FF X

* ** and ns: respectively, the significant level at the level of 5%, 1% and non-significant difference.
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Table 3- Mean comparison of the effect of foliar application with salicylic acid and abscisic acid at different growth times of

wheat on shoot dry weight, flag leaf length, spike length, spikelet number per spike and grain number per plant
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ldglre oloj x Jobxo g9 il eldl e A dlgins Sy
Foliar application timexSolution type Shootdry  Flagleaf  Spike Spikelet Grain
weight length length number per number per
(g plant™) (cm) (cm) spike plant
Control sals 9.7 6.7 7.2 15.3 75.0
@ﬁ}l#maax@ﬁ’lwl
N . 10. 7. . 15. 2.
Abscisic acid x 15 days before flowering 0.0 3 65 53 820
A8 X S uan] ]
GBI Pt e 105 8.3 73 153 86.0
Abscisic acid x flowering
DS 5 L axin 93 % S ] el
. . 10. 1.7 7. 16. 2
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Oijleﬁaﬁn,:?L;mAlfx ;{;)wl K|
Abscisic acid x flowering and 15 days before 10.0 8.5 6.5 16.5 88.3
and after that
25 51 8 amam 50 X Siluwdlos Sl
Salicylic acid x 15 days before flowering 108 i 68 158 88.2
2 % Sl sl
oo . 10.2 7.5 6.3 16.8 91.2
Salicylic acid x flowering
2l e dtin 90 X Sl Sl
Salicylic acid x 15 days after flowering 105 8.2 65 150 81.7
Ml o I8 win 93 5 (ol X Sl sl
Salicylic acid x flowering and 15 days before 9.5 8.2 5.2 15.7 93.0
and after that
LSD (0.05%) 0.9 0.7 1.0 1.2 8.9
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Table 4- Mean comparison of the effect of foliar application at different growth times of Fong and Chamran wheat cultivars
on shoot dry weight, flag leaf length, spikelet number per spike and grain number per spikelet
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Jals x Kigd
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Fong x control
Al wan g x (Sgd
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A8 x (g8
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Fong x flowering
28l ey dian 93 X SUgd
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OV S o 9 I8 i 93 5 (mlS X Sigh
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L x
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Table 5- Analysis of variance for the effect of foliar application with salicylic acid and abscisic acid at different growth times
of Fong and Chamran wheat cultivars on studied characteristics
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Table 6- Mean comparison of the effect of foliar application time on grain number per plant and grain weight per plant
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Table 7- Correlation value between traits at foliar application with salicylic acid and abscisic acid at different growth times of
Fong and Chamran wheat cultivars
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Introduction

Wheat is one of the most widely cultivated cereals in the world. Thermal stress is effective on

photosynthesis, cellular and subcellular compounds, protein levels and antioxidant activity. The role of abscisic
acid as an anti-stress hormone is easily proved. Abscisic acids cause stomatal closure and improve the plant's
water relations. Salicylic acid, as a cell signal, increases the amount of defense compounds such as proline. Also,
the use of salicylic acid increases the amount of polyphenols, spermidine and spermine in the plant, which can
help stabilize the membrane under stress conditions. The present experiment was conducted to investigate the
effect of foliar application with salicylic acid and abscisic acid on reducing the effects of terminal heat stress on
the growth, yield and yield components of wheat (Fung and Chamran cultivars) in Ahvaz.

Materials and Methods

This experiment was conducted in a split split plot based on a randomized complete block design with three
replications at the experimental farm of Shahid Chamran University of Ahvaz in 2016-2017. The experiment
was directed in a potted (in field conditions) and heat stress was considered based on the planting date according
to the 30-year estimate of ambient temperature and it’s higher than the threshold of thermal tolerance of the
wheat plant. In this experiment, three factors were investigated: foliar application (control (no foliar application),
foliar application with abscisic acid (30 mg.l™), and foliar application with salicylic acid (69 mg.I™")), time of
foliar application (15 days before flowering (A), flowering (B), 15 days after flowering (C) and 15 days before
flowering, flowering and 15 days after flowering (ABC)) and wheat cultivars (Fung and Chamran).

Results and Discussion

According to the results, with increasing number of spikelets per spike, the number of grains per spikelet
increased and thus, the number of grains per spike increased. Foliar application increased the number of seeds
per plant compared to control treatment, which increased the seed weight. The lowest plant height was obtained
to treatment of foliar application of salicylic acid at flowering time on Fung cultivar. The highest and lowest
spike length were observed in the control of Fong and foliar application of salicylic acid at flowering time and
two weeks before and after than on Fung cultivar. The results of mean comparison of the traits showed that the
highest mean spikelet number per spike belonged to foliar application of salicylic acid at two weeks after
flowering in Chamran cultivar. The highest dry weight of shoot was observed in foliar application of salicylic
acid at two weeks after flowering on Chamran cultivar.

Conclusions

According to the results, for traits such as dry weight of shoot, grain weight per plant and 1000 grain weight,
foliar application at flowering and two weeks before and after that (regardless of cultivars and type of solution)
was better compared to the other foliar application times. Foliar application at flowering and two weeks before
and after that, improved the photosynthesis potential after spike emergence, improvement of meiosis of pollen
mothers cells and increasing the fertility of spikes, reducing the abortion of the claws and increasing the number
of seeds per spike under heat stress conditions. Chamran cultivar was recognized as superior to shoot dry weight
and number of seeds per plant, in comparison to Fung cultivar (regardless of the time of foliar application and
solution type). Salicylic acid with the highest number of seeds per plant, seed weight per plant, 1000 seed
weight, dry weight of shoot and harvest index were determined as the best solution (regardless of the foliar
application time and cultivar). Therefore it seems that in order to reduce the effects of terminal heat stress, using
the salicylic acid (30 mg L™) at flowering and two weeks before and after that on Chamran cultivar is
appropriate in Khuzestan province and regions with similar conditions.

Keywords: Abscisic acid, Salicylic acid, Harvest index, Grain weight per plant

1- Graduated PhD. of Crop Physiology, Department of Production Engineering and Plant Genetic, Shahid Chamran
University of Ahvaz, Iran

2- Professor of Department of Production Engineering and Plant Genetic, Shahid Chamran University of Ahvaz, Iran

3- Associate Professor of Department of Production Engineering and Plant Genetic, Shahid Chamran University of
Ahvaz, Iran

(*- Corresponding Author Email: m.nabipour@scu.ac.ir)



