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Table 1 Soil physical and chemical properties of 0-60 cm soil layer in the study area

, ) i L/ (mg/k HRE/ (g/kg) HRALHE/ (g/k
LI em BC/ KRV R/’ AR/ (g A (mefke) R (e/kg) R (/)
. . . Alkali-hydrolyzed Available Available
Soil layer (mS/cm)  Water content ~ Bulk density ~ Organic matter . .
nitrogen potassium phosphorus
0~20 8.26 8.90 25.70 1.36 6.24 11.94 109.35 3.12
20~40 8.63 4.40 23.69 1.35 3.53 18.72 163.84 3.42
40~60 8.88 2.89 22.02 1.43 2.94 14.02 144.31 3.57
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AARAERTI] B AR AR )5 C ARAEAEFR ) D AR 2] . AR TR 2R [ — A R b B 2 [8] 1 22 53 (P<<0.05) . FTA]. A The pic-
ture shows the seedling stage of cotton; B: The picture shows the cotton bud stage; C: The picture shows the cotton flowering and bolling
stage; D:The picture shows the batting stage of cotton. The different letters indicate the difference between different treatments in the same pe-
riod (P<< 0.05). The same as below.
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Fig. 1 Soil profile water content changes of cotton at different growth stages under straw returning
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Fig. 2 Changes of EC in 0-60 cm soil layer of cotton at different growth stages under straw returning
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P, 327 ks, it L HIR 2 IR RS 7 O~ Table 2 Soil salinity and desalination rate of
20 em - R ER 4P B A P12 P13 Ab Y 4 £h 0UR 1 different soil layers at harvest time
%ﬁE:‘F/ﬂ\:ﬁﬁﬂ\}EO iR fitr 0~20 cm 20~40cm  40~60 cm
23 ﬁﬁﬂ\ﬁﬂﬁiiﬁﬂﬁ.fﬁﬁﬂ’\]%ﬂﬂ Treatments Indicators
FH 22 2 A] DL, 2% A B IR ER RCR #E 0~60 em £ )2 ﬂtﬁéilgt/kg) 23.89 11.67 8.19
Hig K25 . 0~20 cm + 2 P1,P2.P3.P12, P13 4b CK
. . . bR/ %
B0 £ 44 B, HE P13 P12 b B IGE  2 N T R
T H A AL BE, 4351 Ky 18.44 % F113.53 % , CK &b 3 i )
R, 4 2.87% ,0~20 em -2 P12, P13 4b B e 18 ms 1o
1
RSB —1.00% FI—7.45% , i P1,P2. P3 4b ’ T A
B R 53l —7.63% . —6.48% F1—3.67% ., 40~ Desalting rate
60 cm + 2 CK i £5 58 b —48.47 % , FLER %R B ™ Eﬁgi‘l/kg) 19.57 10.85 10.89
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=, 1 At A AL BRAE e 4 2 Eh b R A A P2 okt %
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20 cm - JZ2 B AR SR = T I At A A it Di%fﬁi i/fte 7.01 —367  —82.90
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g e A M K 2 A 52 M 2 2R A % S A bl Salt
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Fig. 3 Profile distribution of exchangeable K* in soil of cotton at different growth stages
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Fig. 4 Profile distribution of exchangeable Na™ in soil of cotton at different growth stages
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Fig. 5 Profile distribution of exchangeable Ca* in soil of cotton at different growth stages
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Fig. 6 Profile distribution of exchangeable Mg* in soil of cotton at different growth stages
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Fig.7 Changes of water use efficiency and
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Table 3 Correlation analysis between

water-related factors and yield

KAFIHECR  fkeE

WH ek 5%
. Water use Water | ..
Item Yield . Conductivity
efficiency content
FEat Yield 1
IKAFFI R .
. 0.99 1

Water use efficiency
/K i Water content  0.967 0.96 1
1R Conductivity  —0.93 —0.96" —0.95" 1

T o R AE 0.01 2K (RUIM) | 8835 41 5 ¥R E 0.05 7K (L
fill) It 2545 . Note: ** indicates significantly correlated at 0.01
level (both sides) ; * indicates there was a significant correlation at
the 0.05 level (both sides).
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Effects of returning straw to field on distribution of water and salt in
soil and yield throughout whole growth period of cotton

ZHANG Manyu, YANG Haichang, ZHANG Fenghua, YU Shanchao,SUN Jing, CAO Zheng
College of Agronomy, Shihezi University, Shihezi 832003, China

Abstract Field plot experiments were conducted with six treatments including no returning to the
field (CK), returning cotton straw to field (P1), returning maize straw to field (P2), returning rapeseed
straw to field (P3), returning cotton straw-+maize straw to field (P12) ; returning cotton straw —+ rape-
seed straw to field (P13) to study the effects of returning straw to field on reducing salt and retaining water
in saline-alkali soil of Xinjiang. The effect of each treatment on the content of water, electrical conductivi-
ty, desalination rate, base ions, water use efficiency, and yield of the 0-60 cm soil layer during the whole
growth period of cotton was measured. The results showed that treatment P12 and P13 enhanced the water
storage capacity in soil compared to other treatments. The difference of the content of water decreased grad-
ually with the increase of soil depth. Compared with CK treatment, the content of water in soil of treatment
P12 and P13 increased by 3.78%-15.03% and 5.06%-18.23% , respectively. During the whole growth pe-
riod of cotton, treatment P12 and P13 increased the desalting rate of 0-20 c¢m soil layer. Compared with CK
treatment , the conductivity of treatment P12 and P13 decreased by 3.54%-39.27% and 17.83%-40.01%,
respectively. The content of base ions in soil exhibited a pattern of Na™>Ca* >K " >>Mg"". The content of
Na“, K', Mg"" in the base ions had the property of surface aggregation. The results of correlation analy-
sis showed that the regulation of soil water and salt environment including the content of water, electrical
conductivity, desalination rate in cotton fields increased the water use efficiency and the yield of crop. It is
indicated that treatment P12 and P13 can significantly enhance water holding capacity in soil and improve
salt distribution in soil during the whole growth period of cotton compared to other treatments. It will pro-
vide reference for the improvement of saline-alkali soil in Xinjiang region.

Keywords improvement of saline-alkali soil; returning straw to field ; distribution of water and salt ;
water use efficiency ; yield ; cotton
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