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Table 1- Physical and chemical properties of soil
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Table 2- Monthly maximum, minimum temperature and relative humidity for wheat growth duration in Ahwaz
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Table 3- Analysis of variance of measured traits
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Figure 1- Interaction of sowing date and foliar application on number of grains per spike of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Figure 2- Interaction of sowing date and foliar application on 1000-grain weight of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Figure 3- Interaction of cultivar and foliar application on number of spikelets per spike of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)

odnline b gme MR pouil 5 Jald oyl o ol cuils
pedS WIS 51 edlatnl )50 0 e S bxe gl pasilu
BB pows g pgd el Zo)b o (Bb sl g
(Y USE) s o ()b ize

Joda) cuiby (adls slaosly uilyly 500 5l Jols gls
WA stb‘bbw Py by),o b yles O aS s uLua) p% (Y’
Zob Jlite ol il wsls go,b slayles o g (P<e/+Y) Jbo me
Pgme BUBL o8, 5 SbJsle 5 AL e 5 S
Cails oyl 90 1 (1She duslie s & g5 b g (P<+/+0)
ST by (asls Has b Jsle slajlad (o pgd 9 ol
SME| (g)lel Bld | pguib g aals (slojles o maudS 218
slajled ) (Bl ge g o) JiSedy (wyp pd g )b e
P S 0 op b gre pe OMBI HB) o posile 5 Jals
WA w8y 80 Oy MLJ}LXA d]).g M .Ls)lf )'| odlew! Qlo)‘
2 (o> Fo/AY) cldlyyy (ad L oy oS Cudld 2939 )l ize
(A Jss)

@la Haddi y3 0,99

S G bl g1 a8 by oLt el ly ais s
o > ik Il 5 A Gl a5 ) (e Jgbne
170 o) s 53 oy 3 Al Jobne iany 5 70 e
@l @ a2y b (¥ Joi2) 39 Jodne dls ad )9 Cio
ol 2218751 47 Slej ) (Bl )b A po 3 (1 SSle Al
a4 Comd &b b p ooy b edlaiel B sl leica
2 0153 xSike 45 gty g § g poer 3 18L5 sl o
¥ Jyl cslS Zoyb p0 peadS” 0S5 eolatwl Loy 0wl as
2 92 38l3 lo Sl jin 59 P10 cpgw g pe> B )b )3 )
Jloss )3 (59 YEIT) &by (a8 0 0593 (it «pgd <3S )b
oanlis pgsibu g 3 (jg) ¥o/WY) o] 258 5 wamedS” 228
{7 Jsa) 22,8
Sl g3 oAl 9 S35 51 533 0 ySlas

9 il gl lite 31 @Bl ¢ b Jglxe udlS 0,6
Joisnn Ko 3kt 1 03y 5 Abslne 5 Sbsbne
L oas ol ol ooy (ke awlie (¥ Jsis) 29 (P<+/+))
Gl ()b ne ysb Sufglgn 3,Sles S )b o y3E
T 3 S Ab asude Sike dulie @B 4 g b .l



7YY

PS50 Vb glod 4 Cuoglio 1 pguidun 3 psadlS 1S 51 (g

& Control @ Selenium B Calcium chloride
9
42 . .
s 7 b b g
% % I—{ N . ¢ e
5 = (] =
g 3| ERY =
35 = [ =
"‘ (] 1 = . =
AL AL
Nov-11 Dec-11
CuslS g b
Sowing date

AxS &l Slos p ol Jolome g CudlS &y, U iiSon o —€ JSW
S5l 5SSl OW‘I ool g 203 0 Jlais] o 3 ()l gme BMB] S i By b gl SSle
Figure 4- Interaction of sowing date and foliar application on grain yield of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Figure 5- Interaction of cultivar and foliar application on grain yield of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Figure 6- Interaction of sowing date and foliar application on grain filling duration of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Figure 7- Interaction of sowing date and foliar application on biologic yield of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Figure 8- Interaction of sowing date and foliar application on harvest index of wheat
The means with the same letter are not significantly different by Duncan test (p<0.05)
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Introduction: The negative effects of heat stress on plants are seriously problems, which often cause damage to
crops throughout the world. High temperature driven degradation of chlorophyll reduces photosynthetic
capacity. Moreover, impaired transport of photosynthate (carbohydrate mobilization) from green organs (source)
to anther tissues (sink) leads to high pollen mortality and thereby decreases grain yield. In environmental stress,
plant tolerance should be increased. Therefore some chemical compounds are used to improve the metabolic
activity of the plant, which calcium chloride is one of them. For this purpose, the present experiment was
conducted to investigate the effect of calcium chloride and selenium foliar application on reducing the effects of
heat stress on yield and yield components of two wheat cultivars.

Materials and Methods: This experiment was carried out as a split factorial experiment based on a randomized
complete block design with three replications at the experimental farm of Shahid Chamran University of Ahvaz
during growing season 2017-2018. Three factors were investigated in this experiment. First factor including
three planting dates (Nov 11, Dec 11, and Jan 10) was allocated in main plot. The second factor was three
solution types ( foliar application of tap water (control), foliar application of selenium (4 mg L™), and foliar
application of calcium chloride (10 mM) and third factor was two wheat cultivars (Chamran and Star) which
were assigned in sub plots.

Results and Discussion: According to the results of third planting date, the highest number of grains per spike
(36) was obtained in the foliar application of calcium chloride and the least number of seeds per spike (25) was
observed in control and selenium foliar application treatments. In calcium chloride foliar application in third
planting date, the number of grains per spike decreased by 12% compared to the first planting date but in the
control and selenium foliar application treatments, the number of grains per spike decreased by 36%. In the third
planting date, the difference between treatments was more evident in grain yield. So, in this planting date, the
decrease in grain yield compared to the first planting date was 49.3% and 49.9% in the control and selenium
foliar application treatments, while in calcium chloride foliar application, yield reduction was 23.8%. In all three
planting dates, when calcium chloride was used as foliar application, the grain filling duration was longer than
treatments of control and selenium foliar application. Grain filling duration was prolonged when calcium
chloride applied. This could be one of the most important factors that resulted in lower 1000 grain weight and
grain yield than the other treatments. While in this condition, there is sufficient time to carry out photosynthesis
and transfer the material to the filling grains. Finally, it can be concluded that the calcium chloride application
can have a significant effect on reduction the effects of last season's heat stress on wheat by reducing the
negative effects of heat stress during pollination, increasing the grain filling period and 1000 grain weight. The
number of smaller seeds per spike indicates the effect of heat stress on the plant and reduced fertility of the seeds
due to lack of proper inoculation and lack of sufficient photosynthetic material and the competition between the
seeds for absorption of food. Increasing yield in calcium chloride treated plants can be due to better
photosynthetic activity in these conditions. Because the use of calcium chloride increases the efficiency of the
photosystem Il and ultimately improves the function of photosynthesis.

Conclusions: Calcium chloride may increase the 1000 grain weight by improving the transfer of photosynthetic
products from leaves to seeds as physiological reservoirs, as well as increased grain filling duration. Therefore, it
can be concluded that the calcium chloride application can have a significant effect on reducing the effects of
last-season heat stress on wheat by reducing the negative effects of heat stress during pollination, increasing the
grain filling duration and 1000 grain weight.

Keywords: Calcium chloride, Grain yield, Number of grains per spike, Planting date, Selenium
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