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Runoff generation and nutrient loss under different modes of
cultivation in red-soil sloping land

ZHANG Zhanyu', WU Yuncong', YANG Jie’, XING Dong', WANG Lingyun’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 , China;
2. Key Laboratory of Soil Erosion and Conservation of Jiangxi Province, Jiangxi Provincial Research Institute for
Soil and Water Conservation, Nanchang 330000, China)

Abstract: To determine the influence of different cultivation modes on runoff generation and nutrient loss in red-soil
sloping land, field plot runoff tests were conducted to investigate and compare the characteristics of runoff
generation, sediment yield, and N and P losses under three typical rainfall conditions, using three different
cultivation modes: longitudinal-slope intercropping ( measure 1), longitudinal-slope planting ( measure 2), and
cross-slope planting ( measure 3) ,in a red-soil hilly area in southern China. The results show that with an increase
in rainfall intensity, cross-slope planting has an obvious advantage in flow interception and sediment reduction.
With moderate rain, the runoff generation with measure 3 was 21.5% and 20.3% of that with measure 1 and
measure 2, respectively, and the sediment yield with measure 3 was 6. 03% and 2. 28% of that with measure 1 and
measure 2, respectively. With heavy rain, the runoff generation with measure 3 was 8. 11% and 7. 6% of that with
measure 1 and measure 2, respectively, and the sediment yield with measure 3 was 4. 33% and 3. 31% of that with
measure 1 and measure 2, respectively. The runoff-generating and sediment-yielding processes were basically
consistent with different cultivation measures. Cross-slope planting was superior to the other two cultivation modes
in controlling nutrient loss in soil. N and P losses were mainly concentrated in the initial stage of runoff generation,

increasing at first and then decreasing, and tended to be stable in the late stage.
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WFE HHR. 2012-09 - 14
EEWE . LRI #E R i TR B H (SYS1101) 52009 4E7THR48 BIF 58 A BHIFAIHH-R ( CX09B_168Z7)
EERIAY . RIEPI(1957—) 55 ITIRAEN B8, FENFE M HK BIE S HARBFSY . E-mail ; zhanyu@ hhu. edu. en



242 WK AR R ) HaE

losses; red-soil hilly area in southern China
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Fig. 2 Layout of different cultivation modes
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Table 1 Physical and chemical properties of surface soil in field plots in different cultivation modes
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(g-cem™) (g-kg™") (g-kg™) (g-kg") (mg - kg™") (mg. kg™")
CK 7.00 1. 40 9.70 1.10 0.33 67.55 3.13
7.54 1.36 10. 38 1.00 0.55 89. 37 4.19
2 7.38 1.30 10. 08 0. 80 0.39 98. 62 3.81
3 7.74 1.38 10. 49 0.98 0.58 87. 38 4.23
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Table 2 Reduction rates of runoff and sediment in different cultivation modes

ST , R % PVP B =5/ %
HiH o [ TR 2 70

(mm - h™") it 1 i 2 it 3 TEit 1 it 2 it 3
2012-07-14 6.59 SR 86. 51 81.75 96. 30 97.72 93.97 99. 90
2012-07-17 15.82 NG| 50. 60 47.29 95.99 90. 76 87. 89 99. 60
2012-08-04 3.06 R 79.26 76.96 94.93 97. 16 96. 85 99. 83
2012-08-08 2.61 L] 84.21 76.32 92. 11 99.23 99. 05 99. 83
2012-08-21 1.22 /N 71.43 66. 67 80. 95 90. 25 92.17 95.21
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Fig. 3 Comparisons of runoff generation and sediment yield under different intensities of rainfall
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Fig. 4 Runoff generation and sediment yield processes with moderate and heavy rains
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Fig. 5 Processes of total nitrogen and total phosphorus losses with moderate and heavy rains
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