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4—6 48.5%!"* (PLALI of the forest canopy PLAIF)
2 260.0 km® 70.2% (PLAI of the understory
vegetation PLAIy)
94% 1.3
(Lespedeza bicolor Turcz.) (Camellia 5 (0 ~ 10 cm)
oleifera) (Dicranopteris 1 kg 3
dichotoma) (Paspalurn wettsteinii)
60% 2 mm
0.25 mm
1.2
56 pH
[20-21]
2011 10 14
(projected leaf area index (soil restoration index
PLAI) SRI)
[19] [22]
HDS 3000 pH
Cyclone SRI
[23]
10mx 10 m
(Y
4 4
3 21 SRI( 1)
(PLAI of the total vegetation PLAIy) SRI = Wi, M
*1 RUMTIEREERNES IR
Table 1 Weights and grades for evaluation indicators of soil restoration
(cm) 18 >20 15~20 15~10 <10
(cm) 14 >100 80 ~ 100 50 ~ 80 <50
(g/kg) 16 >400 400 ~ 300 300 ~200 <200
(g/emr’) 14 <1 1~1.35 135~ 1.55 >1.55
(g/kg) 18 >12 12~8 8§~3 <3
(g/kg) 11 >2.0 1.25~2.0 0.75~1.25 <0.75
pH 9 55~7 5~55 45~5 <4.5
W, I; 0.60 PLAIg 0.10 ~ 0.85
SRI ( 2) 0.37 PLAly 0.01 ~0.77
(normalized soil restoration index NSRI) 0.34
NSRI = SRI/ SRI . x100 ) 2
NSRI SRI PLAIr PLAIy
SR ax PLAIE
PLAIy 0.4
2 12
2.1 21%

PLAIy 0.91 0.17
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*2 HEWEASHBRRSHEHE
Table 2 The layer parameters of vertical vegetation structure
+ (%)
PLAIT 0.17 0.91 0.57 0.60+0.18 30.00
PLAIr 0.10 0.85 0.34 0.37+£0.19 51.35
PLAIy 0.01 0.77 0.38 0.34+£0.18 52.94
2.2 NSRI
( 3
pH 4.14~5.18
1.87~3859gkg  0.10~2.26 g/kg
Fx3 HEWHEATIEEBRLMERO~10 cm)
Table 3 Soil physical and chemical properties under forest land
+ (%)
(cm) 56 5 40 13.27 £ 6.27 47.25
(cm) 56 8 120 45.75 +26.27 57.42
(g/kg) 56 18.4 526.6 243.6 £ 125.8 51.64
(g/cms) 56 0.88 1.62 1.29 £0.15 11.63
(g/kg) 56 1.87 38.59 9.51+7.18 75.50
(g/kg) 56 0.10 2.26 0.67 +0.49 73.13
pH 56 4.14 5.18 458 £0.21 4.59
NSRI 0.31 ~ 0.73 pH
Marzaioli ¥ NSRI 3
(NSRI<0.45) (0.45 PLAI
<NSRI=0.65) (NSRI>0.65) ( 4 PLAI
19 31 6 90%
[18] PLAI 0.2~0.5
2.3 ( 4
PLAI
PLAI; (<0.2)
(D
PLAI; 0.2 ~0.5
(6] > 0.5) PLAI
PLAI;
(
(P<0.01) PLAI;
(P < 0.05)
Yimer [
PLAI; <
< (5
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Fig. 1 Effects of different vertical vegetation structures on soil properties
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Table 4 Soil physical and chemical properties of PLAIr with different vertical vegetation structures

PLAIr (g/kg) (g/kg) (g/em’) (g/kg)
<0.2 2.55 0.35 1.41 206.5
2.08 0.14 1.32 75.2
ND ND ND ND
02~0.5 3.48 0.40 1.35 200.4
7.01 0.45 1.34 200.8
15.97 1.14 121 301.3
>0.5 3.42 0.36 1.44 182.4
9.02 0.60 131 228.7
16.32 1.23 1.15 291.5
ND

x5 TEEELSH PLAL FHIZEELMER

Table 5  Soil physical and chemical properties of PLAIr with different vertical vegetation structures

PLAI; (g/kg) (g/kg) (g/em’) (g/kg)
<0.2 2.55 0.35 1.41 206.5
4.58 0.46 1.29 241.3
13.60 1.23 1.25 330.8
0.2~0.5 3.48 0.40 1.35 200.4
6.01 0.56 1.33 194.4
18.78 1.27 1.16 308.0
>0.5 3.42 0.36 1.44 182.4
6.32 0.58 1.32 264.7
17.93 1.24 1.10 327.0
2.4 NSRI  PLAI;  PLAIy
NSRI NSRI
PLAI; NSRI (r=0.332", P <0.05)
PLAI; NSRI NSRI PLAI

PLAI PLAI
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(PLAI <0.2) NSRI >0.5 NSRI
PLAI (>0.2) (
NSRI < < 2b) 2
( 2 PLALF < 0.2 02 ~ PLAIy
0.5 NSRI Caravaca 7]
NSRI s c E
Wang PLAI
Gong™* <« NSRI PLAIy 0.5
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“rw
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Fig. 2 Effects of vertical vegetation structure on normalized soil restoration index
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Effect of Vertical Vegetation Structure on Soil Restoration
Characteristic in Eroded Red Soil Region of Southern China

ZHANG Hai-dong" %, YU Dong-sheng'", DONG Lin-lin', SHI Xue-zheng', WANG Ning'

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The effect of vertical vegetation structure (VVS) on normalized soil restoration index (NSRI) was studied in the
eroded red soil areas of southern China, by obtaining the vegetation projected leaf area index (PLAI) and soil properties of 56
samples. The results showed the VVS and soil quality both well restored, the effect of VVS on the physicochemical properties of
the eroded soil was remarkable. The restoration of heavy fraction organic carbon, total Nitrogen and clay content rank of different
VVS was in order of pure forest < forest and grass < forest, shrub and grass, while the rank of bulk density was opposite. In the
situation where PLAI > 0.2, soil properties improved with PLAI increased. The NSRI correlated significantly with PLAI (r =
0.332%, P<0.05). In general, the increase of vegetation layers was conducive to the improvement of soil restoration degrees in
southern China, the shrub and grass vegetation was crucial to the restoration of the eroded red soil.

Key words: Vertical vegetation structure, Soil erosion, Projected leaf area index, Normalized soil restoration index
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