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Evolution of Soil and Water Conservation Benefits in the Process of Vegetation
Restoration on Slope of Eroded and Degraded Red Soil
HUANG Bowen'?, ZHA Ruibo'*, MAQO Lanhua'®, WU Jieling"?, LIU Jiaming'"®
(1.College of Geographical Sciences+ Fujian Normal University» Fuzhou 350007
2.College of Tourism s Fujian Normal University , Fuzhou 350007 ; 3.State Key Laboratory for
Subtropical Mountain Ecology of the Ministry of Science and Technology and Fujian Province » Fuzhou 350007)
Abstract: In order to explore the evolution of soil and water conservation benefits of vegetation at different
growth stages during the implementation of grass planting measures on granite red soil erosion and degraded
slopes, this study set up three different grass planting patterns, including strip type (D1), random type
(D2), patch type (D3), and an eroded degraded bare slope (CK) as the control to conduct experiments. The
characteristics of slope soil erosion during the whole vegetation growth process were monitored under natural
rainfall conditions. The results showed that: (1) The growth of vegetation could significantly improve the
soil and water conservation ability of slope. With the advancement of vegetation growth stage, the runoff and
sediment yield of slope decreased obviously. The runoff reduction benefit could reach from 20.74% to 79.03%,
and sediment reduction benefit could reach from 97.42% to 99.40%. Under different rainfall types, with the
growth of vegetation, the increasing and changing laws of the benefits of runoff and sediment reduction on
the slope were different. (2) Vegetation growth could gradually weaken the influence of rainfall factors on
slope sediment yield, so that the difference in slope sediment reduction rate between different rainfall

patterns gradually decreased, and sediment reduction finally stabilized at a high level. The difference of
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runoff reduction rate on the slope between different rain types was large in each vegetation growth period.
There was a logarithmic function relationship between runoff reduction rate, sediment reduction rate and
vegetation growth time, with correlation coefficients greater than 0.491 and 0.792, respectively. Vegetation
growth indicators (tiller number, coverage, plant height) were significantly or extremely significantly
negatively correlated with the runoff and sediment yield of slope. (3) From the perspective of the entire
vegetation growth process, the order of 3 grass planting pattern for soil and water conservation benefits was
D1>D3>D2. In the early stage of vegetation growth, the distribution pattern of high plant density was
stronger than that of low plant density, and the difference of each pattern was small in the later stage. The
results provide scientific basis and technical support for vegetation restoration in seriously eroded degraded
areas of the red soil region of south China.

Keywords: vegetation growth stage; natural rainfall; different grass planting patterns; red soil erosion

degraded land; soil and water conservation benefits
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D1 y1="—0.3312, —0.050x, —0.118x, +0.009/, +0.1741, +15.6571, +7.378 0.783
D2 y1=—0.301z, —0.043x, —0.161x; +0.008/, +0.165/, +17.065/, +7.747 0.755
D3 y1=—0.2862; —0.0422, —0.100x5 +0.007/, +0.1617, +19.6597; +5.442 0.743
D1 v, =—5.551z; —0.8332, —1.9872,+0.007/, +0.313/, +98.1887, +112.426 0.691
D2 y2=—4.9492, —0.7062, —2.6422,+0.005/, +0.317, +111.9607; +109.772 0.689
D3 v, =—0.5262, —0.780x, —1.840x;+0.013, +0.404/, +89.1317, +119.118 0.632

EH vy aaes e L Lo L3 BIAUR AR (mm) 72 W0 (o) LML BE 23 BER (GO LB 2 (00 LR 5 Com) LT (min) L FT&E

(mm) fl Io(mm/min) ,

£5 REMATENREEMERE KSR THOFTHEERES 6D E ifir: %
. EET G E -4V
HAT D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Tl I R 45.05 34.63 36.10 10.67 6.02 7.16 32.55 31.69 32.85 27.24 24.99 26.16
VR 94.45 88.04 88.74 68.96  61.20 63.61 76.77 73.72 75.35 74.12 69.15 71.06
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