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Comprehensive evaluation of effects of straw returning methods
on soil physical and chemical properties

CEHN Hao, RAO Jixiang, SUN Qingye
(School of Resources and Environmental Engineering, Anhui University, Hefei 230601)

Abstract: To explore the straw returning mode which is suitable for wheat-jade rotation in Shajiang black
soil area, it can increase nutrients and reduce risk of nutrient loss at the same time. Set up seven straw returning
treatment methods: A (wheat straw returning to the field, corn straw not returning to the field), B (corn straw re-
turning to the field, wheat straw not returning to the field), C (wheat straw returning to the field), D (fertilizing but
not returning wheat straw to the field), E (wheat straw half returning to the field, corn straw not returning to the
field), F (corn straw half returning to the field, wheat straw not returning to the field), G (wheat straw not return-
ing to the field and not fertilizing CK2). Carry on the physical and chemical analysis to the soil of different treat-
ments, at the same time, use the entropy method to evaluate the soil quality, and evaluate the nutrients with poten-
tial loss risk in the soil. The results showed that compared with the control without returning or applying fertilizer,
in the 0-20 cm soil layer, except for C treatment, the soil moisture content can be increased by 66.9%, 50.1%,
31.1%, 51.2%, and 77.2% respectively; the soil microbial biomass nitrogen, total nitrogen, and nitrate in different
treatments The order of nitrogen and total phosphorus content is: GKD<E<F<B<A<C, the organic carbon content
in the soil is related to the amount of straw returned to the field, and the order of content is GD<E<F<A<B< C.
In the nutrient evaluation score, the effect of nutrient increase is C>B>A>F>E>D>G, and the nutrient loss risk of
each straw return treatment is E>F>C>A>B. Taking into account the risks of nutrient increase and loss, in each
treatment, the full return of wheat and corn stalks to the field treatment C is a way of returning to the field that can
reduce the risk of potential non-point source pollution on the basis of increasing nutrients.
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Table 1 Treatment of different straw returning methods
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Figure 1 Effects of different straw returning treatments on soil
moisture content at different depths
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Table 2 Effects of different straw returning treatments on soil nitrogen at different depths

N A 2
I H IR E /em
A B C D E F G
o 825.03+ 84849+  883.63f  666.68+ 68444+  702.94=  463.24+
o A= Teo-l _
SR/ (mgkgh) 0~20 16.55P 20.08° 41.09° 75.45¢ 15.86¢ 10.39¢ 26.464
2040 47021+  479.44+ 52879+  399.01+  459.12+  446.82+  346.71%
20.87b 10.51° 22.520 12.274 22.78b 11.88¢ 10.22¢
2060 362.13+ 36390+ 36391+  358.87+  297.81+ 20447+  274.69+
11.69* 27.77 9.96° 12.60° 12.53b 31.04° 16.99°
. 4562+ 4112+ 3.862+ 4132+ 5575+ 4727+ 5.697+
0 | ~
B/ (mgkg 0~20 0.36% 0.76 0.382 0.59° 1.41% 0.50% 0.49b
2040 5275+ 51624 4562+ 4775+ 5261+ 4411+  4.135+
0.42b 0.64° 0.328 0.93 0.39 0.45%® 0212
4060 2411+ 1972+ 2777+ 1651+ 4947+ 1.602+ 1.321+
0.53b 0.942be 0.31¢ 0.23% 0.82¢ 0.47% 0.16
. 7.55+ 7,72+ 8.07+ 431+ 426+ 4.83+ 2.81+
v | ~
A%/ (mg-kg™ 0~20 0.120 0.35° 0.19° 0.67¢ 0.11¢ 0.45b 0.42¢
2040 3.94+ 3.94+ 6.48+ 2.63+ 2.67+ 2.64+ 3.95+
0.16 0.41° 0.342 1.05¢ 0.32¢ 1.27¢ 0.77°
4060 3.78+ 3.86+ 4.13+ 3.34+ 3.92+ 3.72+ 2.86+
0.57% 0.64% 0.320 0328 0.56° 1.03%® 0.43b

H: RPAFNGFRFORERTEE (P<0.05) . .
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Figure 2  Effects of different straw returning treatments on soil
organic carbon at different depths
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Figure 3  Effects of different straw returning treatments on soil
microbial biomass nitrogen at different depth
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Table 3  Effects of different straw returning methods on soil total phosphorus and available phosphorus in different depth

LbF g 5
T IR/
i H VR /em A 5 C = = = G
) 735.471+ 757971  830.872= 692.973t  702.685t 721.162+  658.618+
. -1 ~
AW/ (mgkg!) 0~20 33.05b¢ 17.61 32342 18.24¢ 15.44¢ 18.63b 47.014
50—40 373.832+ 411273+ 441819+ 344657+ 369.535+  391.823+  309.245+
37.29b 14.67% 29.382 13.11¢ 7.01b¢ 39.69° 29.61¢
40~60 334.664+ 326.687+ 356221+  319.555+ 347561+ 327983+ 277427+
35.11° 18.012 23.81% 19.112 31.712 21.45° 42.14°
. 17.483+ 14.984+ 12.378+ 8.4509+ 12.971+ 15351+ 4721+
ay . -1 ~
A (mgkg ) 020 2.774 3.33d 1.72¢ 1.51° 1.38¢ 1.66¢ 0 .85
2040 8.292+ 7.377+ 6.587+ 4.801+ 7.645+ 7.879+ 2.395+
0.93¢ 0.95¢% 0.58° 0.85° 1.35¢ 1.36% 0.432
40—60 5.718+ 5307+ 3.918+ 3.193+ 5.145+ 5.788+ 1.280+
0.64¢ 0.68° 0.34° 0.57° 0.91¢ 1.01° 0.23¢
% 4 Person HEMDER
Table 4 Results of Person correlation analysis
ByE| FIKE H LR £ e iEE AR TR 4Tk
EKE 1.000
A% - 0.546* 1.000
£ - 0.634%* - 0.842%% 1.000
B -0.337 - 0.678%* 0.404 1.000
T -0.395 - 0.610%* 0.805%* 0.015 1.000
R - 0.454* - 0.872%* 0.901%* 0.535%* 0.707%* 1.000
A - 0.349 - 0.759%* 0.886**  0.431 0.687**  0.885%* 1.000
AT - 0.765%* - 0.771%* 0.927%* 0.436* 0.668%* 0.832%* 0.838**  1.000

E: ¥ AR 0.05 K G ERFEFASE ** 78 0.01 K CRD bR EMHR.
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K E 0.106
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Table 6 Comprehensive evaluation of soil

5 0~20 cm 20~40 cm 40~60 cm
IR R Rp R Rx Ry IR Rn Ry
A 0.092 0.017 6 0.013 8 0.044 0.019 8 0.0217 0.020 0.020 8 0.016 7
B 0.098 0.016 9 0.0158 0.046 0.019 1 0.0180 0.015 0.020 5 0.016 3
C 0.103 0.012 6 0.0172 0.053 0.019 5 0.0149 0.028 0.0180 0.0110
D 0.074 0.0125 0.0158 0.031 0.017 6 0.014 0 0.017 0.014 2 0.009 9
E 0.082 0.0117 0.0156 0.042 0.017 8 0.020 0 0.032 0.0215 0.014 5
F 0.084 0.010 4 0.018 5 0.038 0.0155 0.020 0 0.020 0.0153 0.017 6
G 0.055 0.0137 0.005 0 0.020 0.022 4 0.007 8 0.006 0.021 6 0.004 7
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