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Effects of Different Cotton Straw Returning Rates on Soil
Physicochemical Properties and Cotton Growth

FANG Baihan, LI Yueyao, YANG Maoqi, GUO Xiaowen, YE Yang, GUO Huijuan, MIN Wei
(Key Laboratory of Oasis Ecological Agriculture of Xinjiang Corps, College of Agriculture,
Shihezi University, Shihezi, Xinjiang 832003, China)
Abstract: [ Objective] Based on the rational utilization of cotton straw resources, this study studied the effects of
different amounts of cotton straw returning on soil physicochemical properties, nitrate-nitrogen leaching, nutrient
invertase activity and cotton growth, in order to provide a theoretical basis for soil fertility improvement and
sustainable agriculture development in drip-irrigated cotton fields in arid areas. [ Methods] Four treatments were
set up, including no returning (CK) , half returning of cotton straw (50%ST) , full returning of cotton straw
(100%ST), and double returning of cotton straw (200%ST). [Results] The proportion of large aggregates in
soil was significantly increased by different rates of cotton straw returning to the field, and the increase under
cotton straw returning to the field by 88.44% to 126.80% compared with no return. Meanwhile, cotton straw
returning significantly increased the mean mass diameter and geometric mean diameter of aggregates, and

enhanced the stability of aggregates. 50% ST, 100%ST and 200%ST significantly decreased soil bulk density,
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increased soil porosity and soil water content, compared with CK, with soil water content being increased by
22.83% to 42.06%. Cotton straw returning to the field significantly increased the contents of soil organic matter,
total nitrogen, alkali-hydrolyzed nitrogen, available phosphorus and available potassium. Compared with CK,
100%ST and 200%ST significantly decreased nitrate-nitrogen leaching in the 0—100 c¢m soil. The activities of
soil urease and alkaline protease were significantly increased with the increase of cotton straw returning rate.
SPAD, Chl value, and dry matter weight. 50%ST,
100%ST, and 200%ST significantly increase the absorption of nitrogen, phosphorus, and potassium by cotton,

50% ST significantly increased cotton plant height,

thereby promoting the growth and development of cotton. Cotton straw returning significantly increased seed cotton
yield by 4.61% to 12.59% , and nitrogen-use efficiency was significantly increased by 7.41% to 17.52% , compared
with CK. [ Conclusion] Cotton straw returning to the field can increase the proportion of large aggregates, reduce
soil bulk density, increase soil porosity and water content, improve soil physical structure, and increase soil nutrient
content, reduce nutrient leaching, thereby increasing the activities of soil nutrient convertases, promoting the growth
and nutrient absorption of cotton, and improve the yield of seed cotton and nitrogen-utilization efficiency.

Keywords: cotton straw returning to the field; soil nutrients; soil enzyme activity; cotton growth; nitrogen-use

efficiency
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Table 1 Effects of different cotton straw returning rates on soil water-stable aggregates

R R T 4 1/ %

Ab 7

=2 mm 1~2 mm 0.25~1 mm 0.053~0.25 mm <20.053 mm

CK 7.35+0.38d 3.354+0.52¢ 14.53+0.43d 41.0940.82a 33.6841.56a

50%ST 16.67+£0.55a 6.324+0.40b 24.9740.90¢ 25.0541.04b 26.9940.64b

100%ST 14.4940.45b 7.96+0.40a 29.9540.79b 25.9941.34b 21.6141.00¢

200%ST 13.854+0.61c¢ 8.17+£0.26a 34.6940.66a 24.90+0.25¢ 18.3940.42d
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Table 3 Effects of different cotton straw returning rates on

soil bulk density, porosity and water content

Ab B R,5/ % MWD/mm  GMD/mm
CK 25.234+0.75d 0.360.01c  0.42+0.01d
50%ST 47.96+0.85¢c 0.63£0.01b 0.5440.01c
100%ST 52.4040.84b 0.64=+0.01b 0.57+0b
200%ST 56.7240.82a 0.66+0.0la 0.60£0.01a
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CK 1.2940.02a 51.234+0.75¢ 14.21+1.27¢

50%ST 1.2240.02b 53.874+0.74b  17.63+0.97b

100%ST 1.15£0.02¢ 56.44+0.59a 20.1940.65a

200%ST 1.154+.0.02¢  56.6640.12a 17.46+0.37b
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Table 4 Effects of different cotton straw returning rates on soil nutrient

JUSL M/ (g kg D R/(gkg D BME/(mg-kg D K/ (mg-kg ') AW/ (mg-kg D C:N
CK 13.3440.78d 0.5640.02d 20.20+1.16d 272.2644.75d 15.2040.39¢ 12.5740.81bc
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soil water leakage and nitrate—nitrogen leaching
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Table 5 Effects of different cotton straw returning rates on soil urease, alkaline protease and alkaline phosphatase activities

in cotton field

4b 3 R/ (U-g ) WAEE AN/ (U-g D AL B LG/ (U g D
CK 802.54+11.14c 0.3740.02¢ 5345.374226.36¢
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200%ST 1101.24+35.54a 0.56+0.03a 14017.594-247.00a
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Fig 3 Effects of different cotton straw returning rates on

cotton plant height and leaf SPAD value
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Fig 4 Effects of different cotton straw returning rates on

the dry matter weight of various organs of cotton
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Table 6 Effects of different cotton straw returning rates on nitrogen, phosphorus, and potassium uptake of cotton, seed

cotton yield and nitrogen-use efficiency in cotton field

b P REWM/ (kg hm > BEEW I/ (kg-hm )

BRI/ (kg hm ™)

A4/ (kg-hm ) BACFIHE/ %

CK 188.0943.58¢ 25.374+0.87¢
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