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Response of soil nutrients and enzyme activities to contour reverse-slope land
preparation in slope forest land of central Yunnan Province

WANG Runliu, LIU Xinyi, XU Qijing, HOU Lei, WANG Keqin
(College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] The aim is to reveal the mechanism of ecological restoration by analyzing the effects of
contour reverse-slope terrace on soil nutrients and enzyme activities during the restoration of degraded slope
forest . [Method] The degraded Pinus yunnanensis slope forest land in Yizhe minor watershed of Songhuaba
water source area in Kunming City was taken as the research object. 1-year and 10-year contour reverse-slope
terrace preparation trials were set up, with the original slope as a control (ck). Soil nutrients contents and
enzyme activities above and below the terrace, as well as those at different soil depths (0 — 10, 10 — 20, 20 — 30,
and 30 — 40 cm) were systematically compared. [Result] (1) Contour reverse-slope terraces displayed a
significant increase in soil nutrient contents (P<< 0.05), and the nutrients such as carbon, nitrogen, and
phosphorus increased by 15.3% — 236.2%. The nutrient levels below the terrace were higher than those above
the terrace, and the increase in surface soil (0 — 10 cm) was the most significant. (2) The activities of soil urease,

sucrase, acid phosphatase, and catalase in 10-year plots were significantly higher than those in ck (P<<0.05),
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and the 4 enzyme activities increased by 3.7% — 587.5%. Soil enzyme activities below the terrace were still
higher than those above the terrace. The increase in enzyme activity in the surface soil was significant
(P<<0.05). (3) Redundancy analysis showed that soil enzyme activities were better interpreted by soil nutrient
indicators after soil preparation of contour reverse-slope terrace measures, with ck, 1-year plots, and 10-year
plots accounting for 68.0%, 88.0%, and 92.7%, respectively. The positive correlation between soil nutrients
contents and enzyme activities increased after soil preparation of contour reverse-slope terrace measures, and
the range of correlation coefficients and the number of highly significant groups (P<<0.01) increased from
0.26 — 0.99 and 1 group in ck to 0.78 — 1.00 and 15 groups in 10-year plots, respectively. [Conclusion] The
implementation of contour reverse-slope terrace soil preparation in degraded slope forest can increase the
accumulation of soil nutrient, stimulate soil enzyme activity, increase the coordination between the two in soil
physiological and biochemical reaction, and ultimately improve soil quality. [Ch, 4 fig. 1 tab. 35 ref.]

Key words: soil nutrients; soil enzyme activities; contour reverse-slope terrace; degraded slope forest land
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Table 1  Spatial distribution of soil nutrients under contour reverse-slope terrace measures
B R S AHLE/ e R A/ X AL/ AN
PrE em il pi (gke) (gkg) (mg-kg™) (g'kg) (mg-kg™) (mg-kg™)
ck 4.5+0.0 Ca 23.3+0.3 Ca 5.7£0.0 Ca 78.1£1.0 Ba 0.3£0.0 Ba 16.8+0.4 Ba 45.4+0.4 Ba
0~10 la 4.7+0.0 Ba 34.2+1.5Ba 8.9+0.1 Ba  104.7+2.5 Aa 0.3+0.0 Ba 16.8+0.4 Ba 53.8+2.2 Aa
10a  4.9+0.0 Aa 55.6£0.3 Aa 11.9£0.1 Aa  109.2+2.4 Aa 0.7£0.1 Aa 18.7+0.3 Aa 62.2+1.7 Aa
ck 4.3+0.0 Ca 18.3+0.8 Bb 4.7+0.1 Bab  41.4+0.7 Bb 0.3+0.0 Ba 14.8+0.6 ABb  43.2+0.4 Bb
10~20 1la 4.6+0.1 Bab  18.4+1.5Bb 5.74£0.2 Bb - 0.3+£0.0 Bb 12.8+0.5 Bb 46.4+1.7 ABab
WL 10a  4.840.0 Aa 47.9+0.7 Ab 8.1+0.1 Ab 89.0+£0.8 Ab 0.4£0.1 Ab 17.6x1.4 Aa 52.240.4 Ab
ck 4.4+0.0 Ba 13.4+0.8 Bc 3.4+£0.2 Cb - 0.3+0.0 Ba 12.1£0.4 Ac 40.6+£0.4 Cc
20~30 la 4.5+0.1 Bb 15.3+£1.4 Bbc 5.2+0.2 Bb - 0.3+£0.0 Bb 10.9+0.6 Abc  44.2+1.2 Bab
10a  4.7+0.0 Aa 34.0+0.5 Ac 6.5+0.4 Ac 64.7+2.0 Ac 0.3£0.0 Ab 12.440.1 Ab 51.740.1 Ab
ck 4.4+0.1 Aa 8.0+1.3 Bd 2.9+0.1 Bb - 0.2+£0.0 Ab 9.9+0.2 Ad 39.6+0.5 Be
30~40  1la 4.5+0.1 Ab 11.7+0.7 Be 3.3+0.2 Be - 0.2+0.0 Ab 10.5+£0.7 Ac 43.6+0.8 Bb
10a  4.9+0.2 Aa 26.0+1.4 Ad 4.440.2 Ad 59.6+2.8 Ac 0.3£0.0 Ab 11.2+0.1 Ab 49.7+1.8 Ab
ck 4.5£0.0 Ca 20.9+£2.1 Ca 6.1+£0.2 Ba 84.6+1.8 Ba 0.3+0.0 Ca 17.1£0.2 Ba 45.8+0.2 Ba
0~10 la 5.1+0.0 Ba 39.4+0.7 Ba 11.840.1 Aa  138.9+2.4 Ba 0.5+0.0 Ba 16.0+1.0 Ba 60.6+0.5 Aa
10a  4.840.0 Aa 63.0+0.2 Aa 13.2+0.3 Aa  155.8+4.2 Aa 1.3£0.1 Aa 30.6+0.7 Aa 67.5£0.4 Aa
ck 4.5+0.0 Ca 16.7+0.6 Cab 5.3+0.2 Ca 56.2+5.0 Bb 0.3+0.0 Ca 15.5+0.3 Bb 44.6+0.5 Ba
10~20 la 4.9+0.0 Bab  25.8+0.9 Bb 9.2+0.1 Bb 79.0£16.0 Bb  0.4+0.0 Ba 14.8+0.8 Bb 51.6+0.8 Ab
s 10a  4.7+0.0Aab  53.0+1.4 Ab 11.540.0 Ab  142.0+12.3 Aa  1.0+0.0 Ab 25.9+0.5 Ab 56.8+0.6 Ab
ck 4.4+0.1 Ba 15.0+0.8 Cb 3.8+0.1 Bb 38.6+5.8 Be 0.3£0.0 Bab  12.9+0.2 Be 44.5+0.6 Ba
20~30 la 4.840.1 Abc  21.9+£0.8 Bc 6.4+0.5 Ac 50.2+10.4 Bbc  0.3+0.0 Bb 12.0£0.6 Bbc ~ 44.3+0.7 Bb
10a  4.6+0.0 Ab 39.4+0.9 AC 7.7£0.2 Ac 86.5£0.4 Ab 0.7+0.0 Ac 17.6+0.1 Ac 51.3£0.8 Ac
ck 4.5+0.0 Aa 10.6+0.7 Bc 3.1+0.3 Bb - 0.2+0.0 Bb 11.7+£0.4 Bd 41.7+0.2 Ba
30~40  1a 4.7+0.1 Ac 12.0+1.1 Bd 4.1+0.4 Ad 28.6+4.4 Bc 0.3£0.0 Bb 10.5+0.9 Be 41.9+0.7 Bb

10a  4.6x0.1 Ab 26.4+1.3 Ad 5.0+£0.0 Ad 63.8+£6.3 Ab 0.6+0.0 Ac 16.4+0.8 Ac 50.2+0.3 Ac

BB ok FORTCHEIBINIE ; 1 a RN 1 a M55 RSP RE D s 10 @ ORI 10 a ISR SO L s —FRoRRA . ARIKE
FHEFRIR A — 222 A R B U (8] 22 57 B3 (P<<0.05); AN[R/INE FPRER [ — B R it 1] LR ] 25 7 B35 (P<<0.05).
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Figure 2 Distribution of soil enzyme activities under contour reverse-slope terrace measures
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Figure 3 Redundancy analysis of soil nutrients and soil enzyme activities under contour reverse-slope terrace measures
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Figure 4 Correlation analysis between soil nutrient characteristics and soil enzyme activities under contour reverse-slope terrace measures
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