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Fig. 1 Distribution characteristics of different geomorphological locations in the loess-tableland and gully

region of the Loess Plateau
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erml o FrE U s REEAE BN 1R .
1.3 HEmlESNE

RIS RAETE 2018 4F 6 H £ 2018 4F 9 H k47, 7EREA LB VR BURE SN B BRI & 3
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Table 1 Basic information of land use, topography and vegetation at sampling sites
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T 3 FH 3% 64 1257

EES 8 LRI 76 1251

HEAHD BT 3 B 90 1358

Vb 5 FH3 86 1314

it i 3 FH3 69 1305

palEi7 3 FH3 75 1305

bk 2 EBHYE 86 1278

T 3l INFE 20 [UER77 — 1316
Fth e 25 FF3 62 1245

PR 30 PR3k 72 1242

1385 29 L BHY% 81 1245

BRAT 26 PR3k 83 1252
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A &S 25 LAYk 74 1243

Pk R 31 PRk 54 1238
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LA 26 R 53 1240
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HEAHD HHECT 36 ERGE 82 1168

it AR 45 P BHYE 48 1182

1 48 LR 82 1150

it 38 2L BHYE 56 1155

e " R R R AR AR C R LA SO 5 BEOR I o SRR T SCIN R - K (Zea mays

L) . H& (Herba Artimisiae Sieversianae) . H 15 (Medicago Sativa Linn) . #& & (Artemisia scoparia Waldst. et
Kit.) . #H4F (Lespedeza bicolor Turcz.) . VP (Hippophae rhamnoides Linn.) . %8k (Juglans regia L.) . /N4

(Triticum aestivum L.)
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(0~20 cm) REZTHAT 454 3 PFEHES S LI 3 IRER ) B . H1100 em’
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FEH S mmIREY/K 2R3 6 hJGIFFRE, FlJE AR T8 24 h BRRFRE DA & B 4048
FLBRRA H R TS W 55 I AR A 8 7K Sk 7R I 1 AN AR
TERRRET B3 1 (i IR EMAS) RN 1 kg A HRE, KT G H T 300
. AP S SRR ERIRIR S i . - 5ERA2 5340 {1 F MasterSizer 2000 306N Y
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Py AR T KRR P R IR PER AR R, BB LI 188 R iy BT s,
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TrEATHAE, 2RI TR A R DL S A A SR, st (1)
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AT PR IR . A SE R HIMACK FNE AR T 286 38 ] ph 48 20
(Comprehensive Soil Erodibility Index, CSEI):

CSEI=Y E xC, (2)
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JEBEEMH (KD, 78S MMEIEeRE, 3T btk 8 bR e — 2 Y Fl N 5 3] b vk 52 TE AR
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Table 2 Index system and weight distribution of comprehensive
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0.05), [EIF Y5 1 %A |
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Table 3 Grade division for soil erodibility evaluation
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Fig. 3 Variation in comprehensive soil erodibility
index with geomorphological location
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Fig. 4 Effect of land use on comprehensive soil erodibility index on different geomorphological locations
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Fig. 5 Correlations between comprehensive soil
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erodibility index and influencing factors
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Fig. 6 Relationship between observed and predicted values of comprehensive soil erodibility index and the path diagram of

comprehensive soil erodibility index and influencing factors
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R T 3 ml o AHIF o SRR b 3o 3 LAME A iV 52 10 1 e M ke, AEIR
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Effects of vegetation restoration on soil erodibility on different
geomorphological locations in the loess-tableland and gully
region of the Loess Plateau

CHEN Zhuo-xin', WANG Wen-long'?, GUO Ming-ming', WANG Tian-chao',
GUO Wen-zhao', WANG Wen-xin', KANG Hong-liang', YANG Bo’, ZHAO Man'
(1. State Key Laboratory of Erosion and Dryland Agriculture on the Loess Plateaus, Institute of Soil and Water
Conservation, Northwest A&F University, Yangling 712100, Shaanxi, China; 2. Institute of Soil and Water
Conservation, CAS and Ministry of Water Resources, Yangling 712100, Shaanxi, China; 3. Yellow River
Engineering Consulting Co., Ltd, Zhengzhou 450003, China)

Abstract: Vegetation restoration has returned a large number of steep slope farmlands to
forests and grasslands, and effectively controlled soil erosion in the Loess Plateau. In the loess-
tableland and gully region of the Loess Plateau, loess-tableland, hill-slope and gully-slope are
widely distributed. Geomorphological location and land use may lead to differences in soil
properties and vegetation root systems, and thus affect soil erodibility. However, few studies
have been conducted to explore the impact of vegetation restoration at different
geomorphological locations on soil erodibility, and the relationships between soil erodibility
and influencing factors. This study was carried out in the Nanxiaogou watershed in the loess-
tableland and gully region of the Loess Plateau. The undisturbed topsoil (0-20 cm) of farmland,
grassland, shrub land and woodland was sampled on loess-tableland, hill-slope and gully-slope
(no farmland on gully-slope). The comprehensive soil erodibility index (CSEI) was obtained by
weighted sum method. The results indicated that: (1) The significant difference in CSEI was
found among different geomorphological locations. The CSEI of gully-slope was 8.1% and
77.7% higher than those of hill-slope and loess-tableland, respectively. (2) As for the loess-
tableland, the CSEI of grassland, shrub land and woodland decreased by 21.1%, 29.2% and
28.8%, respectively compared with that of farmland. For the hill-slope and gully-slopes, the
CSEI of woodland was lower than that of other land use types. (3) The CSEI had significantly
negative correlations with clay content, sand content, soil capillary porosity, root weight
density, root mean diameter, root length density and root surface area density, but significantly
positive correlations with silt content and soil bulk density. Multivariate linear stepwise
regression indicates that silt content, root mean diameter and soil bulk density are the most
important factors influencing CSEI, among which silt content has the greatest direct influence
on CSEI, while root mean diameter exerts negative influence on CSET through direct or indirect
effects. This study suggests that shrubs should be the preferred vegetation for vegetation
restoration on the loess- tableland. Revegetation with arbor as dominant community may be
more effective in controlling soil and water loss on hill-slope and gully-slope.

Keywords: soil erodibility; geomorphological locations; land use; vegetation restoration; soil

property; root characteristic; Loess Plateau



