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Abstract: Objective How to arrange rationally land preparation measures on terraced slopes affects runoff generation, rainfall
infiltration, and water conservation capacity, thereon. It’s of great significance to understand the spatio-temporal heterogeneity of
soil moisture in terraced orchards different in land preparation measure and its mechanism, for promoting development of the
forest and fruit industry. Method For this paper, the navel orange orchard development demonstration area in the small
watershed of Xiaoyang in a low hilly red soil region in South China is selected as the research area. Three slopes, typical of the

area, but different in land use structure (optimally prepared terraced slope, extensively prepared terraced slope, and unprepared
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waste grassland slope) and four types of land use (orchard on optimally prepared terraced slope, orchard on extensively prepared
terraced slope, waste grassland, and cropland) were selected as the research objects for the study on spatio-temporal distribution
of soil water relative to land preparation and land use. Soil water content in five soil layers (0~20, 20~40, 40~60, 60~80 and
80~100 cm) at five slope positions (top slope, upper slope, middle slope, lower slope, and toe slope) on all the four slopes was
monitored in both seasons (rainy and dry season). And redundant analysis was performed to determine the main terrain factors
(including slope position, slope, land use type and altitude) that affect spatio-temporal distribution of soil water content in
different seasons and soil layers. ~ Result Results show: 1) soil water content during the rainy season varied with land use of a
slope, exhibiting an order of slope of cropland (0.4088 m* m ) > orchard on extensively prepared terraced slope (0.3227 m*m>)
> orchard on optimally prepared terraced slope (0.3078 m* m ) > slope of waste grassland (0.2739 m*>m ). Apparently, the two
orchards did not differ much, but did significantly from the other two. During the dry season, soil water content decreased much
faster in the slope of waste grassland and the orchard on extensively prepared terraced slope than in the two. On the slope of
farmland, the impact of slope position on soil water content was the least. In terms of soil water content during the dry season, the
four slopes followed a decreasing order of slope of cropland (0.3524 m*m™) > orchard on optimally prepared terraced slope
(0.1980 m*>m™) > orchard extensively prepared terraced slope (0.1475 m*>m™) > slope of waste grassland (0.1380 m* m™).
Obviously the last two were much lower than the first two. 2) Soil water content gradually increased along the slope from the top
to the toe, during both the rainy and dry seasons, but differed slightly between the upper, middle and lower parts of the three
slopes, however, spatial heterogeneity intensified significantly after land preparation of the slopes. 3) The main topographic
factors affecting the distribution of soil water content during the rainy season were slope position (P=0.002) and land use
(P=0.048), and during the dry season were land use (P=0.008), slope position (P=0.024) and altitude (P=0.024), however, slope
gradient was an insignificant one.  Conclusion In general, land preparation of the slopes significantly increased rain water
infiltration capacity and hence soil water content of the surface (0~20 cm) soil layer during the rainy season, especially in the
orchard on the optimally prepared terraced slope, where the water storage and retention capacity was significantly improved
during the dry season. All the findings in this study may serve as a scientific basis for rational arrangement of land resources in
the region, optimization of the spatial layout of soil and water conservation measures, and comprehensive soil erosion control.

Key words: Land preparation measures; Slope; Land use structure; Soil water content; Spatio-temporal distribution; Redundancy

analysis
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Fig. 1 Selection of the study sites
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Table 1 Topographical factors of the sampling sites
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Table 2 Statistical eigenvalue of soil moisture contents in the rainy and dry seasons
T Z= Rainy season FZ Dry season
A We/IME JON:] ¥iE 22 e/ ME [ ONIEL ¥ifE P 22
Points Min Max Mean SD CV/% Min Max Mean SD CV/%
/[ (m*m?) /(m’m?) /(m’m”’) /(m*m?) /(m*m?) /(m’m?®) /(m*m?) /(m’m>)
TA1 0.1765 0.3281 0.2699Ca 0.0392 14.53 0.0771 0.2792 0.1944Ba 0.0526 27.08
TA2 0.1677 0.3528 0.2913BCb 0.0304 10.45 0.0685 0.2793 0.1928Ba 0.0560 29.04
TA3 0.2378 0.3558 0.2992BCa 0.0355 11.86 0.1408 0.3455 0.2036Ba 0.0540 26.54
TA4 0.2006 0.4481 0.3328Ba 0.0670 20.13 0.0562 0.3836 0.1975Ba 0.0894 45.27
TAS 0.3425 0.4259 0.3967Aa 0.0255 6.42 0.2132 0.4077 0.3540Aa 0.0570 16.09
TB1 0.1310 0.2893 0.2301Cb 0.0362 15.75 0.0557 0.1713 0.0974Cc 0.0250 25.64
TB2 0.2473 0.4253 0.3181Ba 0.0408 12.82 0.0703 0.2963 0.1513Bb 0.0496 32.77
TB3 0.2173 0.4183 0.3164Ba 0.0349 11.02 0.0697 0.2757 0.1449Bb 0.0497 34.30
TB4 0.2417 0.4223 0.3336Ba 0.0400 11.99 0.0690 0.3377 0.1465Bb 0.0513 35.04
TBS 0.3430 0.4647 0.4209Aa 0.0233 5.54 0.2640 0.4203 0.3508Aa 0.0370 10.54
CK1 0.1473 0.3023 0.2436Bb 0.0263 10.78 0.0553 0.2197 0.1227Ab 0.0297 24.23
CK2 0.1827 0.3483 0.2862Ab 0.0335 11.72 0.0687 0.2437 0.1364Ab 0.0426 31.24
CK3 0.2047 0.3683 0.3061Aa 0.0340 11.11 0.0623 0.2533 0.1301Ab 0.0451 34.63
CK4 0.2290 0.3433 0.2939Ab 0.0272 9.27 0.0560 0.2993 0.1344Ab 0.0487 36.23
CKS 0.1643 0.3583 0.2876Ab 0.0365 12.69 0.0657 0.2650 0.1508Ab 0.0492 32.61

TE: RPN RS FRERR R — S A AL R 28 57 B (P<0.05), AN[R/NG -SRI [R) — Bl 7 59 A [R) B4 18T 1) 22 5 W 3

(P<0.05), 7 n=80, %7 n=135,

Note: Different capital letters in the table indicate significant differences between different slope

positions on the same slope at the level of 0.05; different lowercase letters in the table indicate significant differences between different

slopes in the same slope position at the level of 0.05; rainy season n=80; and dry season n=135.
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e il SR ] i R A A AR TR 2R A 3 K B
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Fig. 3 Spatio-temporal variation of soil water content relative to slope
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