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Abstract

Usingplant growth regulators and some nutrients is one of the agronomic strategies to increase the
tolerance of plants to water stress. Therefore, according to the recent droughts in the country, where
farmers cannot provide the necessary water for the last stage of irrigation in wheat fields in the Ajab-
Shir region, it seems that their application can be used to prevent yield loss of Wheat. The aim of this
study was to evaluate the effect of seven treatments on Pishgam wheat including pure water
(equivalent to the solution used in other treatments as control, salicylic acid (100 mg L), folic acid
(50 uM), potassium chloride 3%, zinc sulfate 4 per thousand, urea 4%, abscisic acid (2 mg L) in
flooding irrigation condition (planting and flag leaf emergence stages). Expriment was desighned as
a randomized complete block at the occurrence of water stress in the end of the plant growing season.
The results showed that treatments could improve the moisture relationship and the photosynthetic
pigments of wheat leaves under water stress conditions. Foliar application of urea, salicylic acid and
folic acid also increased grain yield by 2704 (42%), 2054 (32%), and 1962 (31%) kg. ha®,
respectively. This increase is due to the increase in the number of fertile tillers and the decrease in
the number of infertile tillers per plant, this led to a significant increase in the share of photosynthetic
material transferred to the seed (harvest index). According to the findings of this study, salicylic acid,
folic acid and urea can be used to reduce the adverse effects of moisture stress on the wheat.
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Table 1. Ajabshir climate station data in cropping year 2015-2016 and long term

Relqﬂye Rainfall Mean T. Mean Min. Mean Max. T. Evaporation
Year humidity o o
(%) (mm) T.(°C) 0 (mm)
2015-2016 48.2 266.0 13.9 12.5 21 1780.0
Long term 48.0 249.7 14.7 7.0 21.3 2004.7

T: Temperature
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Table 2. Soil physical and chemical properties of the experiment field before planting and irrigation water

Sample pH EC(@uSm?Y) OM (%) K(mgkg?) P (mgkg?) CCE (%) Soil Texture
Soil 7.7 984 1.94 422 28.8 25.8 Sandy loam
Irrigation water 6.9 1098 - - - - -
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Table 3. Analysis of variance of the effect of experimental treatments on wheat yield and morphological traits

Mean of square

Source of Number of spikes per Number
variation Biological Yield  Seed Yield Straw Yield Harvest Index 1000 seed weight 5 . .
m of grains per spike

Block 2 11525632 2881385™ 2953853™ 0.00011" 0.9 22™ 39.7™
Treatments 7 6437201" 3560349 928378™ 0.00292™ 16.1* 73.8** 9.4m
Error 14 6668541 1409316 2020882 0.00009 4.4 65.5 55

CV (%) 14.8 155 14.5 2.2 4.8 3.6 7.2

2oyd 05 Sy gl 9 3 e S s g % IS (Jae 2 NS
ns: Not significant, * Significant at P < 0.05, ** Significant at P < 0.01.
=Y Jous aslsl

Counitiue of Table 3.

Source of Mean of square
variation Number of fertile tiller Number of non-fertile tiller Peduncle length Plant height Spike length Protein of seed
Block 2 0.09m 0.005" 0.10"™ 24.5™ 1.53m 0.06™
Treatments 7 0.18** 0.040m 1.44" 3.5™ 0.41" 2.63™
Error 14 0.04 0.039 0.36 12.4 0.52 0.06

CV (%) - 9.7 29.2 3.6 4.4 9.8 2.3
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Table 4: The effect of the treatments on the wheat yield

Wb oo o0 & Jloso | mhaw jo (Lxo NS
and morphological traits. Means similar letters, are not significantly different according to LSD test
at 5 % probability level.

Biological Seed Straw Harvest Number 1000 seed  Number Spike Protein of

Treatments Yield” Yield®  Yield” Index of spikes weight of fertile  length Seed

(kg ha'!) (%) per m? (9) tiller (cm) (%)
Control 15613 a 6000 a 9613 a 38d 221.3b 40.1b 16¢ 17.5ab 96e
Urea (4% W/V) 19433 a 9075a 10358 a 47 a 217.6bc 4453 22a 17.3ab 9.8 de
Folic acid (50 mg L) 18388 a 8333a 10054 a 45 abc 248.5a 440a 22a 16.1c 106 ¢
Absisic acid (2 mg L) 15583 a 6925 a 8658 a 44 be 206.6bc 44.7 a 1.9abc 17.2 abc 116b
Salicylic acid (100 mg L) 18421 a 8425 a 9996 a 46 ab 225.7b 450a 2.1ab 16.4 bc 12.0a
Potassium chloride (3% W/V) 17617 a 8100 a 9517 a 46 ab 256.6a 448 a 2.1lab 16.0c 10.1d
Zinc sulfate (4% W/V) 18375a 8000 a 10375 a 44 ¢ 221.3b 449 a 2.2a 18.0a 109¢c
LSD5% 4522 2079 2490 0.02 19.14 3.7 0.3 1.1 0.4

A I Joe do o £ Jleisl mhaw o (g wais )l pixe ae 0 O Jlaisl a0 4 ST las Q._._l*

“Although these traits were not significant at the 5% probability level but they were significant at the 6% probability level.
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Figure 1. Realtion among seed yield with 1000 seeds weight and number of fertile tiller of wheat.
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Figure 2. Inside of red color frame shows effect of salicylic acid on early ripping time of wheat in compared
to the other treatments.
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Table 5. Analysis of variance of the effect of experimental treatments on relative water content and
photosynthesis pigments of wheat Pishgam cultivar.

Mean of square

- Relative water ~ Cholorophyle  Cholorophyl Total Careteno
Source of variation df .
content a eb Cholorophyle ids
Block 2 11.5m™ 388 "™ 186.7 ™ 388.1™ 0.7
Treatments 2 55.4™ 145.2™ 312.7" 815.8™ 8.0m
Error 7 7.5 9.2 41.2 48.6 2.5
CV (%) 14 3.4 10.2 30.8 13.8 20.3

Aoy B g S phaw 5o o S o s gl Jee 58NS
ns: Not significant, * Significant at P < 0.05, ** Significant at P < 0.01.
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Table 6. Treatments effect on photosynthetic pigments of wheat
Means similar letters, are not significantly different according to LSD test at 5 % probability level.

Chlorophyll a

Chlorophyll b

Total chlorophyll Carotenoids

Treatments (g L)

Control 15.5¢ 7.0d 22.5d 5.2a
Urea (4% W/V) 35.0a 30.1ab 65.1ab 6.4a
Folic acid (50 mg L) 33.6a 37.4a 71.0a 10.7a
Absisic acid (2 mg L?) 25.3b 12.2cd 37.6¢ 7.1a
Salicylic acid (100 mg L™?) 33.8a 23.3bc 57.1b 8.5a
Potassium chloride (3% W/V) 34.3a 22.0bc 56.3b 8.7a
Zinc sulfate (4% W/V) 33.7a 23.4bc 57.2b 7.6a
LSD5% 35 11.2 12.2 2.8
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Figure 3. Relationship between chlorophyll a (A), chlorophyll b (b) and total chlorophyll (C) with grain
yield and relation between harvest index with grain yield (D).
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Figure 4. Effect of treatments on relative water content (RWC) in flag leaf of wheat.
Means similar letters, are not significantly different according to LSD test at 5 % probability level.
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Figure 5. Effects of treatments on the flag leaf protein (A) and, relation between flag leaf protein with
seeds protein (B).
Means similar letters, are not significantly different according to LSD test at 5 % probability level.
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