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Sediment reduction with different vegetation types for the Kaizhang

small watershed in a karst area

LI Hualin', GAO Huaduan', YANG Tao', GAO Ruxue', SUN Quanzhong?

(1. Forestry College, Guizhou University, Guiyang 550025, Guizhou, China; 2. Soil and Water Conservation Technical
Consulting and Research Center of Guizhou Province, Guiyang 550002, Guizhou, China)

Abstract: Located in the center of the karst area in southwest China, Guizhou is one of the most serious soil
erosion provinces in the westward, while ecological environment of karst area is fragile, shallow soil layer, ex-
tremely prone to soil erosion. Therefore, to reveal the function of sediment reduction with different vegetation
measures for a small watershed in a karst area, fixed runoff plots for outdoor use were monitored in the
Kaizhang small watershed of Pingba County, Guizhou Province. Experiment had adopted one-factor completely
random design, according to fixed observations, data in four slope runoff plots of four different vegetation types
[water conservation forest (cypress: Cupressus funebris), economic forest (tea tree: Camellia sinensis ), sloping
farmland  (corn: Zea mays ), and abandoned grassland] in the small watershed were studied from 2010 to 2012
to determine the effect of runoff on sediment characteristics as well as the sediment yield differences. Results
showed significant differences for the water conservation forest and sloping farmland (P = 0.022<<0.05), the
water conservation forest and abandoned farmland (P = 0.008 <<0.05), the economic forest and sloping farm-
land (P = 0.046<<0.05), the economic forest and abandoned farmland (P = 0.003 <<0.05), and sloping farm-
land and abandoned farmland (P = 0.000<<0.05), but there are no significant difference between the conserva-
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tion forest and economic forest (P = 0.754>0.05). The average annual sediment yield was least on abandoned
farmland (29.57 g-a™) and greatest on sloping farmland (1 436.59 g-a™'; the average annual sediment yield in
the water conservation forest (789.12 g-a™) and the economic forest (876.55 g-a™) were similar. The ranking
of different measures for the sediment reduction function was: abandoned land > water conservation forest >
economic forest > sloping farmland. The sediment reduction function of the abandoned grassland is best, but
the soil erosion of sloping farmland is serious. [Ch, 3 fig. 3 tab. 20 ref. ]

Key words: soil and water conservation; karst area; small watershed; vegetation measures; sediment reduction
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Table 1~ Runoff plots of the Kaizhang small watershed
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$£2 2010-2012 RREBERNE =08
Table 2 Different measures of runoff sediment yield from 2010 to 2012

U iElg
{2l R K B ;
K AR FERR EAR0 12N Wk P23
2010-06-11 1 601.23 805.30 4 322.55 0.00
2010-06-17 1 569.58 763.95 4 680.83 359.00
2010-06-25 1 885.99 982.79 4 786.53 0.00
2010-06-29 312.05 272.40 1 339.93 169.30
2010-07-20 1229.83 722.27 3 851.45 0.00
2010-07-21 423.40 238.20 1 260.89 0.00
2010-08-08 1382.13 396.50 3 160.25 0.00
2010-08-15 354.38 285.80 412.11 0.00
2010-09-07 795.38 826.37 1 106.88 0.00
2010-09-11 181.00 100.00 572.98 189.00
2010-09-28 122.80 87.75 310.50 0.00
2010-09-29 1 028.85 868.00 457.25 0.00
2011-05-11 1091.43 961.00 377.25 0.00
2011-05-22 4 241.25 6 228.75 3 881.50 0.00
2011-06-05 1 546.88 1 398.00 1 044.75 0.00
2011-06-18 757.45 4 623.55 2 177.01 0.00
2011-06-21 352.38 747.37 2 129.46 0.00
2011-10-02 1 079.52 1 323.59 1 816.18 0.00
2011-10-06 244.13 329.86 254.16 0.00
2011-11-03 263.94 274.20 327.88 0.00
2012-05-14 248.15 369.67 340.00 0.00
2012-05-19 216.48 397.30 299.64 0.00
2012-05-23 318.62 481.41 530.79 0.00
2012-05-27 395.72 298.35 278.41 0.00
2012-06-07 237.33 321.55 368.05 0.00
2012-06-10 333.96 401.45 261.86 0.00
2012-06-22 192.66 324.04 300.64 0.00
2012-07-16 173.87 361.03 355.69 0.00
2012-08-21 396.75 356.50 1 131.90 0.00
2012-09-13 696.41 749.41 971.36 169.75
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Figure 2 Erosive rainfall runoff sediment yield
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Figure 3 I3 runoff sediment yield
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Table 3 Multiple comparsions of erosive rainfall

TR It (1) TR T () P 21 (xx)) T 1 15 22 B
K AR RN —87.429 0 278.052 6 0.754
Wk b —647.837 5% 278.052 6 0.022
P25 b 758.528 4* 280.439 4 0.008
EZS N K A AR AR 87.429 0 278.052 6 0.754
etk st -560.408 5% 278.052 6 0.046
S me: 1) 845.957 4 280.439 4 0.003
ik i K A AR AR 647.837 5+ 278.052 6 0.022
LU 560.408 5% 278.052 6 0.046
P25 b 1406.365 9% 280.439 4 0.000
255 Hb K A PR ~758.528 4 280.439 4 0.008
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Bk b -1 406.365 9* 280.439 4 0.000
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