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Effects of the Duration of Wheat and Maize Straw Returning on
Rill Erosion Resistance in Brown Soil in the Earth—-rocky
Mountainous Area of Northern China

ZHANG Hanyu', LI Jiagian"*, ZHAO Yajie"*, LI Jingjiang®, LIU Zhihua®, FANG Nufang®*, LIU Qianjin'

(1. Shandong Provincial Key Laboratory of Soil and Water Conservation and Environmental Protection, College of Resources and
Environment, Linyi University, Linyi, Shandong 276005, China; 2. College of Resources and Environment, Northeast
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Yangling, Shaanxi 712100, China; 4. The Research Center of Soil and Water Conservation and Ecological Environment,
Chinese Academy of Sciences and Ministry of Education, Yangling, Shaanxi 712100, China)

Abstract: [ Objective] Research on the effects of the duration of straw returning on rill erosion resistance can
provide scientific evidence for rill erosion modeling and controlling in sloping farmland. [ Methods] Taking straw
returning durations of 0 years (CK), 3—4 years (R1), 5—6 years (R2), 7—8 years (R3), 9—10 years (R4),
15 years (R5), and 20 years (R6) as the study subjects, soil samples were collected and analyzed. Partial least
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squares regression analysis was applied to identify the main controlling factors of soil erosion resistance under straw
returning conditions. [Results] 1) With the increase of straw returning duration, rill erodibility (K,) first
decreased, then increased, and decreased again. The K, values of R2, R3, R5, and R6 were significantly lower
than that of CK [170.38 cm?®/(N-s) ]. With the increase in the duration of straw returning, soil critical shear stress
(z.) showed a trend of first increasing and then decreasing, with the pattern of R1=R3>R2>CK>R4>R6>
R5, although the differences among treatments were not significant. 2) Compared to CK, all straw returning
treatments reduced soil bulk density (BD) , the content of water-stable aggregates =>0.25 mm (WG,;) , and
exchangeable sodium ions, while increasing total porosity and soil saturated moisture content (SWC) , although
the effects on soil properties varied across treatments. 3) Among all the main controlling factors of K,, K,
decreased with the increases in exchangeable magnesium ions, soil organic matter, humic substances, fulvic acid
(FA), humin, and exchangeable calcium ions, but increased with the increase in WG ,;. Among all the main
controlling factors of z., z. was positively correlated with FA, dry-sieved aggregates =>0.25 mm, and BD, and

negatively correlated with soil moisture content and SWC. [ Conclusion ] Straw returning for 5—8 years or 15—20

years significantly reduced K, helped to improve soil erosion resistance and can effectively control rill erosion.

Keywords: straw returning duration; rill erodibility; critical shear stress; soil physicochemical properties
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Table 1 Basic information on sampling sites
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35728'  118%37' 139 3.37
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Fig.1 Rill erosion resistance of different years of straw

returning
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Table 2 Soil physical properties of different years of straw returning

BD/

4 3 (gem ) SMC/% TP/ % CP/% AP/ % SWC/% DG/ % WG/ %
CK 1.59 16.48b 40.04b 29.93b 10.11a 25.28b 50.34a 79.79
R1 1.55a 15.36b 41.64b 33.40a 8.24b 27.09a 51.68a 73.18a
R2 1.48a 24.30a 44.31a 38.27a 6.04b 30.06a 54.17a 66.32a
R3 1.54a 12.87¢ 42.03b 28.49b 13.54a 27.91b 57.17a 67.30a
R4 1.48a 17.60b 44.33a 34.26a 10.07a 30.39a 49.91a 74.56a
R5 1.36b 23.00a 48.55a 37.69a 10.86a 36.11a 54.48a 52.32b
R6 1.45a 25.96a 45.13a 39.22a 5.91b 31.43a 52.13a 65.95a

7 :BD g L AR BUT i s SMC O 36K 40 T i 20 80 TP o+ B ALBREE s CP oAy H S B AL s AP O + B0 AL s SWC O 3R Ak 43
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Table 3 Soil chemical properties of different years of straw returning

A SOM/ HS/ HA/ FA/ HM/ Ca*"/ Mg*"/ K"/ Na™/
(grkg™  (g-kg™  (g-kg?H  (grkgD  (gkg™") (mol-kg”") (mol-kg™") (mol-kg™" (mol-kg™")
CK 13.24b 6.98b 1.44b 1.08b 4.57a 11.53a 1.39b 0.31a 0.17a
R1 14.59b 7.70ab 1.98a 1.61a 4.10a 3.75¢ 0.94b 0.58a 0.05b
R2 18.78a 9.90a 1.38b 1.95a 6.57a 10.79a 2.03a 0.80a 0.08b
R3 12.50b 6.59b 1.08b 1.56a 3.95a 16.24a 2.50a 0.25a 0.05b
R4 12.97b 6.84b 1.32b 1.13ab 4.39a 7.87b 0.85b 0.53a 0.07b
R5 17.63a 9.30a 2.19a 0.95b 6.16a 12.20a 2.70a 0.90a 0.05b
R6 18.71a 9.87a 1.68a 1.81a 6.38a 13.80a 2.40a 0.42a 0.05b

H:SOM N+ A HLE s HS Ny 8 5 s HA S 80 s FA 9 5 AR HM O B  Ca” S i M5 B 7 s Mg™ o S bE B B 73K
AN ES F s Na' g 8 He bk GBS 5 7 9 ) /N5 5 B 3 7 A ] 4b 3 7] 22 53 18 3 (p=<<0. 05) .
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Fig.2 Correlation of soil physicochemical properties with

soil resistance
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Table 4 Summary of partial least squares regression model for rill erosion resistance under the condition of straw returning

- gy VIUREVRSHE A FURRURSEARRE ARRESE ERERERE
MBS/ % WRBESIL/ % BT/ % RS/ Y

1 54.1 54.1 72.0 72.0 0.59

K, 2 18.8 72.9 20.4 92.4 0.77
3 9.7 82.6 5.4 97.8 0.80

4 7.2 89.8 2.0 99.8 0.97

1 54.7 54.7 50.6 50.6 0.21

2 12.2 66.9 37.5 88.1 0.34

B 3 13.6 80.5 8.7 96.8 0.64
4 6.2 86.7 3.1 99.8 0.83
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