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Fig.1 Location of soil and water conservation demonstration

area in southern Jiangxi Province
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Table 1 Distribution of soil sampling points at different slope gradients, slope directions and slope positions

W ehir e PREI=Y 6 1A WL W PRV 6 A
Slope direction  Slope position Slope gradient  Number of sampling points | Slope direction Slope position Slope gradient Number of sampling points
0~5° 3 0~5° 2
i 5~10° 6 e A 5~10° 1
Up slope 10~15° 2 Up slope 10~15° 0
15~25° 2 15~25° 1
0~5° 0 0~5° 1
I35 e 5~10° 5 BF 3 Werp 5~10° 7
Shady slope  Middle slope 10~15° 3 Sunny slope  Middle slope 10~15° 1
15~25° 0 15~25° 2
0~5° 2 0~5° 0
e 5~10° 1 B 5~10° 3
Down slope 10~15° 3 Down slope 10~15° 1
15~25° 0 15~25° 2

Z I CHR[25], K TOC 43 B Al i 3845 HLws
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Fig.2 Distribution of slope gradient and slope direction of Xiaoyang orchard
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Table 2 The change of physical and chemical properties of soil vary with topographic factors

Hi1 A7 Topographic factors TN/ (gkg™ TP/ (gkg™h TK/ (gkg™h TOC/ (gkgh & 7K %1% Moisture content
0°~5° 0.3540.11% 0.1040.06% 5.264+1.67% 6.3842.83% 18.61+.64°
Yy 5°~10° 0.3440.07% 0.14490.06% 5.13+1.46% 6.1242.45° 21.2242 15"
[

Slope gradient 10°~15° 0.3840.08% 0.1540.05% 4.8641.35% 9.0945.74° 20.49:+1.65°
15°~25° 0.3540.04% 0.1040.04% 4.1740.84% 7.4342.51° 20.3742.04%
i [$H Btz 0.3620.08% 0.1240.05% 5.03+1.50% 7.1641.92° 20.59+42.03%
Slope direction BA B 0.3440,07° 0.140.06° 4.8641.30° 6.7444.95° 204182 27°
B I 0.340.08% 0.1040.06% 5.31+1.30° 6.67+1.96 19.98+42.08°
b}’(’fﬁ a b a a a

Bl 0.3440.04 0.1540.05 4.96+1.40 5.7242.22 20.6442.36

Slope position

W 0.3840.11% 0.1440.04% 4.4441 51° 9.38:45.54° 21.0541.71%

T OANFET RS IR BB R TR R BEMEE R (p<<0.05)

Note Different lowercase letters indicated that the physical and chemical properties of the soil varied significantly with the topographic factors (p<<0.05).
* 3 LEAAM R 53 R T A X5 AT

Table 3 Correlation analysis between soil physical and chemical properties and topographic factors

5 i W oaC &
Analiifiﬁiiators A,I;:j;e Slopeﬁgidient Slopeﬁdirrjection ™ v ™ Toc Mois?uifontent
w2 Altitude 1

3 & Slope gradient 0.376™ 1
Yk 11 Slope direction 0.048 0.367" 1

TN 0.169 0.088 -0.053 1

TP -0.005 0.030 0.102 0.342" 1

TK 0.047 -0.325" -0.057 0.073 0.186 1

TOC 0.061 0.160 0.071 0.313" 0.223 0.048 1

SWC -0.246 0.165 0.064 0.160 0.119 0.424" -0.136 1

EOARREFEMR, REREEMEK. T,

Note * represents significant correlation, ** represents highly significant correlation. The same as below.
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Table 4 Vegetation survey results

Wk A A B

~ Number of vegetation
Slope position survey points

344t Dominant species

TR
Number of
plant species

JU#2 (Robinia pseudoacacia). )£~ (Pinus massoniana Lamb).

mm_ 3 T5H (Dicranopteris dichotoma). }i#£%E (Axonopus affinis). =% (Shamrock). 52
ol ¥ % (Arundinella Raddid. <44 (Baeckea frutescens). H14EEiyb4s (Tripogon chinensis)
WA (Liquidambar formosana Hance). Jit# (Citrus sinensis). %2654 (Paspalum wettsteinii Hack)
W I 13 (Dicranopteris dichotoma). %Ej#% (Blechnum orientale Linn). 4 fE % (Setaria plicata).
Up 5 % %5 (Pennisetum purpureum Schum) ., 4 %3¢ (Rottboellia exaltata) . = %4157 &5 (Pueraria phaseoloides )+ 89
slope 442 (Pogonatherum crinitum). # (Digitaria sanguinalis).
AFif (Schima superba). A (Loropetalum chinense)
iR (Paspalum wettsteinii Hack). =3 (Dicranopteris dichotoma). Jif#% (Citrus sinensis).
i gt ¥R (Eurya japonica Thunb). #4Z# (Liquidambar formosana Hance). f4%fi3 (Rottboellia exaltata).
Slope Middle 4 AR (Setaria plicata). 4:#2%. (Pogonatherum crinitum). A (Rhus chinensis MilD) 101
slope AT (Schima superba). ATLHJA (Polygonum perfoliatum). ¥, (Baeckea frutescens).
AL EL (Centella asiatica). ZAEFRIH 3 (Polygonum lapathifolium). =% (Shamrock)
w42 # (Paspalum wettsteinii Hack). 73 (Dicranopteris dichotoma). 4% (Citrus sinensis)+
Ber #7# (Artemisia selengensis). %75 (Artemisia lancea Van). &% (Stellaria alsine Grimm).
I:IZ\;V: ° BBk (Syzygium grijsii) . 7 HILEL (Arthraxon lanceolatus). =Z4H-87 % (Pueraria phaseoloides ). o

HEA (Loropetalum chinense). fAi4ii%F (Rottboellia exaltata). #f% (Vaccimium vitis-idaea)

W ER R R B R (R 5). 095
FE LA AR B R R R B (91 B, RN
10~ 15 FEAE R H (88 Flt) Fl 159~ 25F i
(71 F), 7 59~ 10 iR & 15 2 YA HuR
(60 B, #1y 0~5HJE ERIVIFIET 66%.
ISF 5 R IH 3 8 25 45 21 AR AR P e 2K 8 22 0] R 3 (3R 5D,
FE 3 43 A (AE P Rl 2R 40 (149 B BB 2 T B3 (68
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k5 RRAE. @ FFTHme L
Table 5 The influence of slope gradient and slope

direction on plant species

& 6 AT K 53T B FARREDIER
Table 6 Correlation analysis between plant species and

topographic factors

LA TR A AL "
biLNIAS S [ipaey=a LEEYL
i number of
Topographic Area X number of
) vegetation )
factors proportion/% . plant species
survey points
0°~5° 15.95 3 91
i 5°~10° 3167 3 60
Slope
. 10°~15° 28.71 4 88
gradient
15°~25° 21.93 4 71
4| A3 48.52 4 68
Slope
N BH 3% 51.48 10 149
direction
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PARVIE (LN . o
Analiis mR Wi¥Slope  HifiSlope MR
. .y Altitude gradient direction Plant species
indicators

i REAltitude 1

i i

i £ Slope 0.217 1

gradient

b

RliSlope g 0.129 1

direction

HOEE a5 -0.360 -0.243 1
Plant species
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Effects of Topographic Factors on Soil Physical and
Chemical Properties and Plant Species

SUN Liying"?, LI Qingya*?, PEI Liang"*", WU Hui®**, CHEN Lajia0®
(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Hangzhou Dianzi University,
Smart City Research Center, Hangzhou 310012, China; 4. Zhejiang Regional Collaborative Innovation Center for Smart Cities,

Hangzhou 310012, China; 5. Aerospace Information Research Institute, CAS, Beijing 100094, China)

Abstract: [Objective ] Soil properties and vegetation types are important factors affecting soil erosion, which are of
great significance for controlling soil erosion and taking reasonable soil and water conservation measures. Both soil
properties and vegetation are restricted by topographic factors. The important feature of the hilly area of red soil in
Jiangxi Province is that the terrain is complex. The influence of topographic factors on soil physical and chemical
properties and vegetation cover is an important basis for improving soil erosion prevention and land use structure
adjusting, which is also of significance for improving soil and water conservation measures and ecological
environment protection. However, the laws and mechanisms of the terrain factors’ influencing on soil properties and
vegetation are not clear in hilly orchard of red soil region in southern Jiangxi Province. In this paper, the impacts of
topographic factors, such as slope gradient, slope direction and slope position, on soil physical and chemical
properties(total nitrogen (TN), total potassium (TK), total phosphorus (TP), total organic carbon (TOC) and soil
moisture content) and the number of plant species were investigated, which can provide scientific reference for the
fine development of hilly orchards and the comprehensive benefits improvement of soil and water conservation
measures in hilly slope land of red soil region in southern China. [ Method ] Taking the soil and water conservation
demonstration area of hilly orchard in the red soil region of southern China as the research area, soil sampling was
carried out by five-point sampling method, vegetation survey was carried out by quadrat method, the topographic
factors of each sampling point were determined by ArcGIS, and the differences of soil physical and chemical
properties and plant species with topographic factors and their correlations were analyzed by using statistical
software (SPSS 22.0). [Result] The change trend of soil moisture content at different slope grades was
5°~10°>10° ~15°>15°~25°>0°~5°, and the lowest soil moisture content is 18.6% in 0°~5° area. With the change of
both slope gradient and slope direction, soil total nitrogen (TN), total potassium (TK), total phosphorus (TP) and
total organic carbon (TOC) showed no significant differences. There were no significant differences in TN, TK and
soil moisture content at different slope positions. The contents of TP and TOC increased in lower slope positions.
There were 183 species of plants in the study area, and the number of plant species showed significant differences
with slope gradient, slope direction and slope position. The variation trend of the number of plant species with slope
gradient was 0°~5°>10°~15°>15°~25°>5°~10°. With the change of slope direction, the number of plant species on the
sunny slope was much higher than that on the shady slope. The change trend of the number of plant species was
lower on the top slopes, with the order of middle slope> up slope > down slope along slope. [Conclusion] All these
results demonstrated that the topographic factors have certain influences on the soil properties and plant species in
the hilly area of the red soil region in south China. The plant species in the study area showed significant differences
with the slope gradient, slope direction and slope position. While, the slope gradient was the dominant topographic
factor for the change of soil moisture content, and the slope position was the dominant topographic factor for the
change of soil TP and TOC. Therefore, the influence of topographic factors should be taken into full consideration in
the careful development of orchards and the spatial allocation of water conservation measures in hilly red soil region
of southern China, for the higher economic income and the comprehensive benefits of soil and water conservation
measures.
Key words: soil and water conservation; vegetation survey; soil sampling; slope gradient; slope direction; slope
position
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