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Abstract

Introduction

Wheat ( Triticum aestivum L.) is one of the most important and strategic crops worldwide.
Drought stress is one of the important and abiotic stresses that reduces the growth and
yield of plants.in arid and semi-arid regions. Today, the economic damage and destructive
effects of the environment due to the excessive use of chemical fertilizers in agriculture
are known worldwide, and it is obvious that a suitable alternative must be found for these
fertilizers. Currently, biofertilizers are used as an alternative to chemical fertilizers based
on the principles of sustainable agriculture and stress tolerance of plants. Salicylic acid is a
natural phenolic compound that is involved in reducing the harmful effects of abiotic
environmental stresses and regulating vital physiological processes in plants.

Materials and Methods

This study was carried out to assess the effect of fertilizer nutrition and foliar application
of salicylic acid on wheat tolerance of Chamran 2 cultivar to drought stress experiment as
a factorial split plot in the form of a randomized complete block design in the 2019-2020
crop year in the research farm of the Faculty of Agriculture of Lorestan University in three
replications was performed The experimental site was located at a latitude 33°26' N, a
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longitude 45°17' E, and an altitude of 1210 m with a semi-arid climate, mean annual
precipitation of 462.8 mm, mean annual evaporation of 1842.52 mm, and mean annual
temperature of 16.6 °C Main plot includes irrigation levels in two levels of without stress

(100% of field capacity) and drought stress (50% of field capacity) and sub-plots
including fertilizer in five levels including no use of biofertilizer + 50% chemical fertilizer,
application of 100% chemical fertilizer, seed inoculation of nitroxin biofertilizer + 50%
chemical fertilizer, seed inoculation of mycorrhizal 4+ 50% chemical fertilizer,
(simultaneous use of biofertilizers (nitroxin + mycorrhiza) + 50% chemical fertilizer, and
foliar application treatment at two levels (foliar application with water and foliar
application with a concentration of 1 mM salicylic acid).

Results and Discussion

The results showed that drought stress increased grain protein and malondialdehyde and
decreased other evaluated traits. Fertilizer nutrition and salicylic acid foliar application
treatment alone increased the evaluated traits and decreased malondialdehyde content
compared to the no use of biofertilizer + 50% chemical fertilizer and no foliar application
of salicylic acid. Combined treatment of fertilizer (nitroxin + mycorrhiza) + 50% chemical
fertilizer and salicylic acid could reduce the effect of drought stress on the traits evaluated
in this study on wheat of Chamran 2 cultivar. As a result can this treatment suggested to
the farmer in order to reduce the consumption of chemical fertilizers in the cultivation of
this wheat variety under drought stress conditions.

Conclusion

In general, it can be concluded that the application of biofertilizers (nitroxin +
mycorrhiza) + 50% chemical fertilizer and salicylic acid foliar application can be used as
an effective and alternative fertilizer to reduce the use of chemical fertilizers and water
shortage in Khorramabad for sustainable agriculture. As a result, this treatment can be

recommended to the farmer to reduce the use of chemical fertilizers in the cultivation of
this wheat cultivar under drought stress conditions.

Keywords: Irrigation levels, Malondialdehyde, Photosynthetic pigment, Plant nutrition
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Tablel. Precipitation, relative humidity and temperature during the experimental period

Month Precipitation RH Minimum Maximum Mean
(mm) (%) temperature (°C) temperature (°C) temperature (°C)

November 53.9 56 6.1 19.9 13
December 1119 69.5 1.9 13.5 7.7
January 68.8 64 0.2 12.6 6.4
February 36 61 -0.6 11.8 5.6

March 188.8 58 4.9 17.9 114

April 39.6 61 6.3 19.6 13

May 121 50 10.2 27.3 18.8

June 0.1 26 15.5 36.6 26

Table 2. Soil physical and chemical properties of experimental location

Soil depth Soil texture  Organic carbon (%) Total N Available P Available K H EC
(%) (mgkg?)  (mghg) P ds/m
0-30 (cm)  Loam clay 0.86 0.078 4.85 367.5 7.1 0.459

Table 3. Results of analysis of variance of the effects of drought stress, biofertilizer and salicylic acid on the measured traits of

wheat
Mean square

S.0v df Grain yield Cell membrane Malon Total Chlorophyll Carotenoid Grain protein

stabilityindex  dialdehyde Content content
r 2 315621.21rs  82.437ns 0.037ns 0.55ns 0.05ns 4.129ns
a 1 25130960.50" 1478.939" 0.72" 28.39™ 0.92" 28.208"
Errora 2 495753.64 49.347 0.028 0.12 0.03 1.653
b 4 2431017.19™ 38.930™ 0.082™ 0.86™ 0.033" 2.698™
c 1 2344537.20™ 2176.996™ 0.036™ 6.46™ 0.095™ 9.204"
axb 4 114112.34ns  4.892ns 0.003ns 0.07ns 0.004ns 0.130ms
axc 1 610.84ns 5.991ns 0.006ns 0.01ns 0.001ns 0.193ns
bxc 4 44645.72ns 4.961ns 0.001ns 0.11" 0.006" 0.721™
axbxc 4 18533.54ns 1.082ns 0.001ns 0.11~ 0.007" 0.363"
Errorb 36 92504.44 5.771 0.003 0.03 0.002 0.110
C.V(%) - 833 6.07 0.597 3.95 3.48 2.769

ns, * and **: non-significant and significant at P<0.05 and P<0.01, respectively.
a: drought stress, b: Fertilizer sources and c: foliar application of salicylic acid.
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Table 4. Comparison of mean of main effects of drought stress, biofertilizers and salicylic acid on studied traits in

wheat

Treatments Grain yield

Cell Membrane

Malon dialdehyde Total Chlorophyll

Carotenoid Grain protein

(kgh'?)  stabilityindex (%)  (pmolglfw) Content (mg.g'fw) (mgglfw) content(%)
Al 4298.32 44.522 8.74b 5.11a 1.562 11.29b
A2 3003.9 34.59b 8.962 3.75b 1.31b 12.672
B4 4093.82 40.422 8.77¢ 4.762 1.50a 12.44a
B3 3673.6b 40.752 8.77¢ 4.34b 1.41c 11.63¢
B2 3661.8b 39.622 8.91a 4.32b 1.42¢ 12.4542
B1 3913.52b 40.542 8.83b 4.632 1.46b 11.98b
BO 2913.0¢ 36.42b 8.952 4.08¢ 1.374 11.40¢
C1 3453.46b 33.53b 8.87b 4.10b 1.39b 11.59b
C2 3848.81a 45.572 8.822 4.75a2 1.472 12.372
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Table 5. Comparison of the mean of interactions of
drought stress X biofertilizers X salicylic acid on
studied traits in wheat

_2=2® BF ¢

8 Qo 8 — £ 9 =
Treatments 69 E b 3 b ge S

"E8F EE il
A1B4C2 5.9662 1.7002 12.250bcd
A1B4C1 4.952bc 1.557bc 11.183f
A1B3C2 5.183b 1.523cd 11.167f
A1B3C1 4.733cd 1.501cd 11.000f
A1B2C2 5.130b 1.541¢ 11.797de
A1B2C1 4.740cd 1.527<d 11.500¢f
A1B1C2 5.8972 1.653ab 11.550¢f
A1B1C1 4.942bc 1.530cd 11.180f
A1B0C2 5.085bc 1.540¢ 11.383¢f
A1B0C1 4.5054de 1.489cd 9.9338
A2B4C2 4.340¢f 1.418de 13.0332
A2B4C1 3.763gh 1.339¢f 12.273bcd
A2B3C2 3.978s 1.340¢f 12.417bc
A2B3C1 3.476h 1.295f 11.933cde
A2B2C2 3.930¢8 1.326¢f 12.9302b
A2B2C1 3.485h 1.276f 12.603P
A2B1C2 4.111f8 1.353¢f 12.690P
A2B1C1 3.556h 1.305¢f 12.51004de
A2B0C2 3.9168 1.325¢f 12.500P
A2B0C1 2.8221 1.1078 11.7674de

Means with at least a common letter are not significantly
different according to Duncan's multiple range test (p<0.05).

A1: (without drought stress), A2: (drought stress), BO: (no use of
biofertilizer + 50% chemical fertilizer), B1 :( application of
100% chemical fertilizer), B2: (seed inoculation of nitroxin
biofertilizer + 50% Chemical fertilizer), B3: (seed inoculation of
mycorrhizal + 50% chemical fertilizer), B4: (simultaneous use
of biofertilizers (nitroxin + mycorrhiza) + 50% chemical
fertilizer), C1: (no foliar application of salicylic acid), C2: (Foliar
application of 1 mM salicylic acid)
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