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Table 1 Statistics of sample plots in different vegetation types and revegetation years

. F A RS2 4F s N
CSEN FHRA RS @) HERm)  BEC) LT

. Number of Revegetation . .
Vegetation type Elevation Slope Dominant plant

sample plots year
e H 1 RIS 1200 ~ 1300 1 ESSANE - AN
" KT BRFTRS . IS SR T
B 7 2,21,27,28,51 1200~ 1350  1-25 R Wﬂ'.i i;lj’ S
B B
A 7 11,16,21,27,33, 34 1200 ~ 1350 24.5 ~30.5 TP, A7 A BRATES .
IR LA E RSN

M 21 11, 13, 14, 16, 18, 19, 20, 23, 26, 28, 32, 33, 34, 36,40 1200 ~ 1350 19~37.2 HI# s BKiTE, REH

B HRET

H: YR T 4 £ 5 (Solanum tuberosum). %5 (Vigna radiata). AT (Setaria italica). 155 (Stipa bungeana Trin). kT # (Artemisia
gmelinii), k% B EAK T (Lespedeza davurica). W W& (Artemisia capillaris Thunb). ¥ % (Leymus secalinus (Georgi) Tzvelev), bl
(Hippophae rhamnoides) . ¥1'%% (Caragana korshinskii Kom). $I# ( Robinia pseudoacacia L) . W45 ( Armeniaca vulgaris Lam )
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Fig.1 Soil moisture content in different re-vegetation types

THEE K (2g™)
Soil moisture content
0 0.05 0.10 0.15 020 025 0.30

(o5

(=3

(=]
T

Soil depth

FIEURE (cm)

~

=

(=]
T

500
2 FEHEH 0-5m HIELIEEKE

Fig.2 Soil moisture contents in depth of 0-5m in different re-
vegetation types
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Fig.3 Effect of soil nutrients’ accumulation in different re-vegetation types
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Fig.4 Effectiveness of soil moisture deficit in four soil layers in different re-vegetation types
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Table 2 Correlation analysis between soil moisture content and soil nutrient content
AP £ R ARA UK LR
Soil organic matter ~ Total nitrogen  Total phosphorus  Available nitrogen  Available phosphorus  Available potassium
e PR 52 A iR 0.507" 0.457" -0.197 0.240 -0.286 0318
0 ~ 40 e T35 /K 0.652" 0.560™ 0.174 0.411° 0.582" 0.445
0~ 1 m:HEFKE 0.408" 0.377° 0.157 0.306 0.509" 0.205
1~3mtHEEKE -0.148 -0.09 0.12 -0.028 0.122 -0.214
3~5mtESIKE -0.106 -0.067 0.185 -0.087 0.233 -0.279
AHLET 0.933" 0.145 0.584" 0.367° 0.751"
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ARA 0.273 0.459"
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Fig.5 The heat map of correlation analysis between soil moisture content and soil nutrient content
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Fig.6 Changes of soil organic matter and total nitrogen accumulation with soil moisture accumulation in 0-1m soil layer and years of

revegetation
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Trade-off Effects of Soil Moisture and Soil Nutrients under Vegetation
Restoration in a Small Watershed on the Loess Plateau, China

WANG Shi-jun'?, YANG Lei*’, DUAN Xing-wu', HUANG Yong', FENG Qing-yu?
(1. Institute of International River and Eco-Security, Yunnan University, Kunming 650504, China; 2. State Key Laboratory of Urban and
Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: [Objective] Identifying the tradeoffs and synergies between soil water conservation and soil nutrient
accumulation is one of the key issues in exploring influence of human activities on soil ecosystem services.
[Method] Based on field sampling and experimental analysis, multivariate statistical methods were used to study the
responses of soil moisture and nutrients to different re-vegetation types in a typical loess watershed. [Result] (1) All
introduced vegetation restorations would decrease soil water content, especially the deep soil layers in forests and
shrubs. Generally, re-vegetation could increase soil nutrients. (2) The accumulation of soil organic matter (SOC), total
nitrogen (N) and available potassium (K) in forestland and shrubland were significantly higher than those in grassland.
However, the accumulation of available phosphorus (P) was relatively lower than other soil nutrients and has no
significant difference between different vegetation types. In addition, all introduced vegetation could cause decreasing
of total P and available N. The accumulations of SOC and total N significantly increased with the years of vegetation
growth. (3) The significant correlations between soil moisture deficit and high soil nutrient accumulation were found
in forests and shrubs and showed relatively high tradeoff between these two soil ecosystem services. The tradeoff and
synergy between soil moisture content and soil nutrient content in grasslands suggested relatively sustainability of soil
ecosystem services than other vegetation types. [Conclusion] Considering the tradeoff and synergy between soil
moisture and soil nutrient in different vegetation restoration types in semi-arid Loess Plateau, scientific guidance and
reasonable land management on introduced vegetation should be considered.

Key words: Soil water conservation; Nutrient maintenance; Trade-off and synergy; Loess Plateau; Ecosystem services
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