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Influencing mechanisms of different soil and water conservation tillage measures on
runoff and sediment yield of slope cropland in black soil region
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(1.College of Advanced Agriculture and Ecological Environment, Heilongjiang University, Harbin,
Heilongjiang 150080, China; 2.Heilongjiang Province Hydraulic Research Institute, Harbin, Heilongjiang 150000, China)

Abstract: [Objective] The influencing mechanisms of different soil and water conservation tillage measures on
runoff and sediment yield of slope cropland in the black soil region under natural rainfall conditions were analyzed,
in order to provide a scientific basis and technical support for the prevention, control, and management of soil
erosion in the black soil region in northeast China. [ Methods] Typical slope cropland in the black soil region of
Heilongjiang Province was selected as the research object. Runoff plots were established, with traditional
downslope ridging as the control. The characteristics of runoff and sediment yield under four soil and water
conservation tillage measures-cross-slope ridging, cross-slope ridging + plant hedges, straw return to the field,
and ridge field-were analyzed to investigate the patterns of runoff and sediment reduction under different soil and
water conservation tillage measures. [Results] @O All four soil and water conservation tillage measures-cross-
slope ridging + plant hedges, cross-slope ridging, straw return to the field, and ridge field-could reduce the
runoff and sediment yield of slope cropland. Compared with downslope ridging, runoff decreased by 74% , 67%,
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29%, and 64% , respectively, and sediment yield decreased by 88%, 87%, 67%, and 66% , respectively. @ The

measures of cross-slope ridging + plant hedges showed the most significant rates of runoff and sediment reduction

(p<<0.05). @ The duration of runoff and sediment yield from the slope cropland under the cross-slope ridging +

plant hedge measure was the shortest. @ The runoff volume and sediment yield from the slope cropland showed a

significant positive correlation (p<<0.01). [ Conclusion] The cross-slope ridging plant hedge measure demonstrates

significant runoff and sediment reduction rates, and it is recommended for wider application in this region.

Keywords: tillage measures; black soil region in northeast China; slope cropland; soil and water conservation
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Table 1 Layout of runoff plots
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Table 2 Statistics of 44 runoff-yielding rainfall
events (2019—2022)

H 3 3] FERN L/ BRRNSR T/ [5]
Sy mm (mm-<h™")  Jiff/h
20190724  KWi  43.79 1.25 35
20190730 HE 2073 0.55 38
20190801 KW 38.10 1.52 25
20190810 KW 29.65 1.06 28
20190818 HI 12.80 0.41 31
20190823 T 51.55 2.15 24
20200622 RNl 18.70 0.62 30
20200623 RNl 11.81 0.66 18
20200627 JNT 2.80 0.18 16
20200628 H R 21.81 1.82 12
20200630 JINFR 2.78 0.56 5
20200705 Eak55) 16.33 0.74 22
20200706 JNTR 7.39 0.43 17
20200720 Eal55) 20.31 0.63 32
20200729 JINFR 4.41 0.25 18
20200803 KW 32.08 2.67 12
20200804 JINFR 9.30 0.40 23
20200805 NS 8.13 0.41 20
20200809 RNl 21.93 0.34 65
20200811 K 290.00 1.04 28
20200824 JINFR 5.25 0.38 14
20200829 N 25.37 1.06 24
20200831 Hi R 15.59 1.04 15
20200901 JINTR 3.54 0.24 15
20200903 eS| 58.76 3.46 17
20200904 K 25.24 1.05 24
20200908 JNTR 6.44 0.20 32
20200911 JINFR 5.42 0.18 30
20210611 BT 51.40 2.86 18
20210624 F TN 54.40 5.44 10
20210705 R 16.85 0.36 47
20210714 JINFR 8.57 0.18 48
20210717 R 23.40 0.38 62
20210718 H R 14.62 0.61 24
20210719 N 36.64 1.53 24
20210731 EAY 5] 62.37 2.31 27
20210801 JINTR 9.54 0.73 13
20210803 Eal57) 10.38 0.26 40
20220613 R 14.29 0.65 22
20220615 JINFR 6.38 0.53 12
20220620 RN 23.42 1.80 13
20220706 RN 10.28 0.73 14
20220713 RNl 11.90 1.19 10
20220805 R 23.31 1.55 15
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Table 3 Characterization of rainfall at study area (2019—2022)

Ay AERERTE/mm S OPER BRI/ 0 BRI /h Wef T 58 JE2 TR/ (mm ) WA T /IR
2019 196.62 21.22 181 0.41~2.15 6
2020 352.39 38.02 489 0.18~3.46 22
2021 288.17 31.09 313 0.18~5.44 10
2022 89.58 9.67 86 0.53~1.80 6
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Fig.1 Average runoff reduction rate on slope
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Fig.2 Runoff yield process under different tillage

measures of slope cropland on June 11, 2021
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Fig.3 Runoff yield process under different tillage
measures of slope cropland on June 20, 2022
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Fig.4 Average sediment reduction rate on slope
cropland (2019—2022)
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Fig.5 Sediment yield process under different tillage
measures of slope cropland on June 11, 2021
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Table 4 Relationship analysis between runoff volume and sediment yield under

different soil and water conservation tillage measures
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