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Introduction

Salinity stress is an important abiotic stress threatening the production of cotton in arid and semi-arid regions
of the country and the world, which can be reduced by the proper use of organic materials. Cotton is the most
important fiber product, which is widely cultivated for agricultural and industrial purposes in temperate and hot
regions of more than 15 countries of the world. Although cotton is known as a salinity-tolerant plant, not only is
the resistance to salinity limited in this plant, but different stages of development also show different reactions to
salinity. One of the effects of stress is disturbing the nutritional balance in the plant. Proper nutrition during
times of stress can partially help the plant deal with various environmental stresses. In this regard, by using
fertilizers containing micronutrient elements, firstly, plant yield increases, secondly, increasing the concentration
of these elements in agricultural products plays an important role in improving the quality of food consumption.
Using organic fertilizers, especially organic and animal manure such as humic acid, can improve the
performance and performance components of different products under stress conditions.

Materials and Methods

To study the effect of manure and humic acid on some of the physiological qualities of cotton under salt
water salinity stress, an experiment was conducted as factorial split plots (factorial split plot) in which different
levels of irrigation water salinity at three levels (2.5, 5.5 and 8.5 ds.m) as the main factor and two treatments of
manure at two levels (0 and 20 t/h) and humic acid at two levels (0 and 200 gr/100 kg of seeds) as sub-factor in 4
replications in a farm located in Boshrouyeh city in 1398 years. The software SAS (V9.1) and Excel were used
to analyze the data and draw the figures. Means were compared using the FLSD test at a 5% probability level.

Results and Discussion

Analysis of variance results showed that the simple effects of three experimental factors (salinity stress,
manure, and humic acid) were significant on all studied traits (on the relative water content, Electrical
conductivity and membrane stability, chlorophyll a and b contents, and proline content). With increasing salinity
level, increased proline content (286.5%), membrane Electrical conductivity (4.2%) and carotenoids (88.79%)
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and decreased chlorophyll a (20.7 1 %) and b content (39.38%), relative water content (23.16%) and membrane
stability (13.54%). The application of animal manure and humic acid increased the relative water content,
membrane stability and chlorophyll content under stress conditions, which indicates the modifying effect of
these fertilizers in reducing the adverse effects of salinity stress. The interaction effects were significant, too.

Conclusion

The results of this research showed that the use of water with high salinity, such as salinity of 8 ds.m™,
caused significant changes in the physiological traits of the plant, including relative leaf water content,
membrane stability, membrane electrolyte leakage, chlorophylls, and proline. With increasing salinity levels, the
amount of proline, membrane electrolyte leakage, and carotenoid increased, and the content of chlorophyll a and
b, relative water content, and membrane stability decreased. The application of animal manure and humic acid
increased the relative water content, membrane stability, and chlorophyll content under stress conditions, which
indicates the moderating effect of these fertilizers in reducing the adverse effects of salinity stress. Considering
the positive effects of using organic fertilizers in this experiment, it is recommended to test and investigate the
use of humic acid during the growing season in addition to the use of animal manure before planting and the use
of humic acid in bulk Thus, it is suggested to use humic acid and animal manure in cotton cultivation to adjust
the salinity levels.
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Table 3- The mean comparison of the effect of different levels of salinity stress, manure, and humic acid on cotton traits

el Sl WEegeSliens Ly g, ade bJdeyls  aigd,l
o ol Membrane I Chlorophyll ~ Chlorophyll ~ Carotenoid <9
] Membrane ) A
Treatments  Relative water  electrolyte leakage stability a b (mg.g FW-  Proline
content (%) (%) (mg.g FW1)  (mg.g FW?) D)
S1 82.87 36.9 75.18 3.708 13.56 0.857 5.75
S2 72.62 37.9 69.37 3.116 9.51 0.988 14.20
S3 63.68 38.48 65 2.94 8.22 1.618 29.96
LSD (5%) 0.944 0.097 0.433 0.044 0.051 0.22 0.29
AL 71.16 38.53 66.87 3.14 10.56 1.105 17.66
Az 74.95 37.05 72.83 3.37 10.95 1.204 15.61
LSD (5%) 0.516 0.197 0.423 0.025 0.031 0.033 0.233
Hi 71.02 38.17 68.45 3.164 10.6 1.12 17.30
H> 74.88 36.42 71.25 3.35 10.91 1.18 15.98
LSD (5%) 0.516 0.197 0.423 0.025 0.031 0.023 0.23
Si1Aa 76.25 37.7 61.25 3.52 14.22 0.83 6.6
S1A2 78 36.95 65.25 3.69 14.54 0.86 5.62
S2A1 715 38.87 66.75 3.02 9.04 096 15.97
S2A2 75.5 37.52 70.25 3.14 9.59 0.98 13.9
S3A1 62.25 40.1 71 2.76 8.07 1.45 23.8
S3A2 67 37.87 76.25 2.84 8.26 1.62 28.9
LSD (5%) 0.309 0.92 0.918 0.041 0.051 0.038 0.413
AiH1 70.33 38.89 6.33 3.10 10.44 1.08 18.45
AiH2 73.91 38.17 67.41 3.17 10.68 1.12 16.86
AzH1 72.85 37.45 70.58 3.22 10.76 1.15 16.14
AzH2 76 36.66 75.08 3.52 11.13 1.25 15.09
LSD (5%) 0.259 0.259 0.759 0.036 0.044 0.029 0.239
SiH: 81.87 81.87 37.32 3.6 14.38 0.85 6.11
SiH2 83.87 36.66 66.75 3.8 14.69 0.863 5.4
SoH1 71.75 37.32 38.20 3.83 9.32 0.976 14.93
SaH2 73.5 36.66 37.61 3.38 3.70 1 13.46
SsH1 62.75 38.20 38.98 2.8 8.11 1.537 30.85
SsH> 64.62 37.61 37.98 3.098 8.33 1.70 29.07
LSD (5%) 0.317 0.914 0.929 0.044 0.054 0.036 0.430
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(no use of manure), Az (use of manure 20 tons per hectare) Hi (No use of humic acid) H2 (Use of 100 grams of humic acid for 100 kg
of seeds)
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Fig. 1- The interaction effect of animal manure and salinity stress on membrane stability (a) and membrane electrolyte
leakage (b) in cotton (b) in cotton
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Fig. 2- The effect of animal manure and salinity stress on leaf chlorophyll a content in cotton
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Fig. 3- The interaction effect of animal manure and salinity on the amount of chlorophyll b in cotton leaves
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Fig. 4- The effect of three main factors on the amount of chlorophyll a in cotton plants
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Ma1: No use of animal manure, M2: The use of 20 tons of animal manure per hectare, Hi: No use of humic acid, Hz: The use of
200 grams of humic acid for 100 kg seeds
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Fig. 6- The effect of different manure treatments on the amount of proline in cotton plants under the conditions of irrigation
water salinity stress
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