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Spatial characteristics of soil physicochemical properties on
ditch slope in the Yinchuan Plain

QIAO Bin, HE Tong-hui, WU Chun-yan, SU Zhi-tun
( Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem , Ministry of Education/ Breeding Base of
State Key Laboratory for Preventing Land Degradation and Ecological Restoration, Ningxia University , Yinchuan 750021, China)

Abstract: The ditch is an important water conservancy establishment in Ningxia Yellow River Irrigation Region,
with irrigation and drainage function as well as ecological functions. In this study, we set sample area A, B and C from
the top to the bottom of the slope in the ditch slope. We carried on the preliminary exploration to the spatial distribution
of the ditch slope soil water content, total salt, pH, soil organic carbon (SOC), available nitrogen (AN), available
phosphorus( AP) and the mutual feedback mechanism and vegetation by field sampling and laboratory analysis, based on
ecological sequence change of plant community on ditch slope, combined with classical statistical methods. The main
conclusions are as follows: Indicators of soil physical and chemical properties of soil in Yinchuan plain on ditch slope has
obvious spatial heterogeneity. Soil water content showed an increasing variation from sample area A to C. Soil pH of A,
B,and C ranged between 8.18 ~ 10.37, 8.29~9.79 and 8.08 ~9.75, respectively, reflecting a high degree of salini-
ty. Soil total salt was obviously accumulated on surface with O ~ 10 cm of sample area B showing a clear “salt zone”.
SOC, AN and AP was mostly accumulated at 0 ~ 30, 0 ~ 30, 0 ~ 10 cm of sample area B. Interaction between the physi-
cal and chemical properties of soil directly or indirectly led to the spatial differences in soil characteristics. The change of
soil water content resulted in the replacement effect of plant communities, affecting the physical and chemical properties
of the soil. The spatial heterogeneity of soil resources and ecological gradient sequence of plant communities are interde-
pendent, jointly maintaining the plant diversity and the stability of the oasis ecosystem of Yinchuan plain.

Keywords: ditch slope; plant community; soil physicochemical properties; spatial heterogeneity; Yinchuan plain
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Fig.2 The spatial distribution of soil physical and chemical properties on ditch slope



4 TRHK AT

o 36

HHBLAE 20 ~ 30 em +)2,C X2 0~ 10 em F1 20 ~
30 em 12 T3 AP & 84T, 10 ~ 20 em F1 30 ~ 40
em 12 13 AP F R (K 2) .
3.2 HEBYEHIEE RS EE S

IS 1 ], 98 YR 1 M 45 X 1) - s B AR B
B, AR, A X . BX.CKXETHEEKEE
B  AEFIHARE, 2 BX S A
K.CXERBE FHNBX>AX>CX;pHH
FRZAEHEFBE, ZHN AKX >CKX >BIX;
SOC.AN ZREIU—-F, & BXH AKX .CXER
WA X C R Z 255803 AP R B X,
CXE5AXZEFBE, SAORUL, fFEIENY B X
T4 SOC, AN, AP FE I IH B A & SRR,
BT AR EX T

R4 2 3R PR e B B B
A], 0~10,10 ~ 20,20 ~ 30,30 ~ 40 em 1 )2 &K
HESABE,0~10 em HEEGKER/N, JG B
BRI TRE ;2 0~ 10 em +J25 20 ~ 30,30
~40 em ZHEE,510~20 em FEERARE,

SR E M PTE 0 ~ 10 em +)2; pH (4% )2 2 18]
Pz AN S0C RIH 0~ 10 em 125 10 em
DT +)Z2ERHE%,10 em L F HEZEZFAN
3,0~ 10 em )2 SOC FFLH 5 = {E ; AN 7E 0 ~
10 em 125 20~ 30,30 ~ 40 cm ZHF ¥, 5 10 ~
20 cm TEZERAEF AN HEE B IAE 0 ~ 10 cm
HZ AP KR Z M ER AR &5 RN
P 0~10 em 12 B2 EL SOC, AN, AP K I B
ACE

® 1 ARG T EBUEREEE
Table 1 ~ The eigenvalue of soil physical and chemical properties on ditch slope

1 X Area 42 Soil depth/cm
Ttems A B 0~10 10~ 20 20~ 30 30~ 40
7K it Water content 4.87+0.66a 5.33+0.60a 6.23+0.82a 4.38+0.83a 5.19+0.86a 6.52£0.95a 5.85+0.68a
4x4b Salt content 0.27+0.04b  0.57+0.07a  0.22+0.02b  0.49%0.09a 0.34+0.05ab 0.28+0.04b  0.31+0.04b
pH 9.15£0.06a 8.68+0.07c 8.92+0.07b  8.81+0.06a 8.89+0.07a 8.96+0.06a 8.93=0.06a
ATHLk Soil organic carbon(SOC) 4.26+0.45b  5.80+0.55a  3.58=0.41b  6.08+0.68a 4.19+0.53b 4.19£0.51bc 3.71+0.47bed
PR Available nitogen(AN) 12.62+1.68b 23.54=2.23a 13.23+2.01b 22.71+2.76a 16.61+2.80ab 14.53+2.54h 11.54+1.89h
AT50H Available phosphorus(AP) 1.71+0.17b  2.84+0.20a  2.91£0.23a  2.82+0.23a  2.36+0.23a 2.60£0.34a  2.49+0.2la

I A ARNG FRHMURZE R 23 (P <0.05).

Note: different lowercase letters represent significant differences counterparts ( P < 0.05).
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Table 2 The eigenvalues of soil physical and chemical properties in different positions and soil layers

+J)2/em + 38K & Soil water content/ % 4k Soil salinity/(mS*cm™ ) pH
Soli depth A B o A B C A B C

0~10 3.42:0.88Aa 4.72+1.31Aa 5.18+1.84Aa 0.37+0.13Ba  0.80%0.184a 0.27+0.07Ba  8.85+0.09ABb 8.58+0.07Ba 8.99+0.13Aa
10~20 4.71+1.05Aa 5.78+1.27Aa 7.70+1.89Aa 0.21+0.04Ba  0.53+0.11Ab 0.22+0.03Ba  9.19+0.14Aa 8.73%0.10Ba 8.85+0.12ABa
20~30 5.53+1.91Aa 5.93+0.81Aa 7.84+1.93Aa 0.25+0.03ABa 0.42+0.09Ab 0.18+0.03Ba  9.34+0.04Aa 8.69+0.10Ba 8.91+0.10Ba
30~40 5.51+0.86Aa 5.82+1.284a 6.35+1.37Aa  0.26+0.04ABa 0.43+0.10Ab 0.210.05Ba 9.18+0.06Aa 8.72+0.12Ba 8.94+0.09Ba
+ )5 /em F HLE Soil organic carbon(SOC) A A Available nitrogen( AN) %% Available phosphorus( AP)
Soli depth A B C A B C A B o

0~10 6.08+1.03ABa 7.90+1.27Aa  4.27+0.94Ba  21.57+4.65Aa 27.40+£5.09Aa 18.85+4.42Aa 1.95+0.38Ba 3.16+£0.40Aa 3.12+0.33Aa
10~20  3.68+0.68ABa 5.66+0.95Aa 3.04+0.81Ba 11.61+2.48Ab 24.11+4.39Aa 12.29+5.00Ab 1.21+0.15Ba 2.76+0.41Aa 2.68+0.32Aa
20~30  3.34+0.87Ab  5.05+0.95Aa 4.02+0.83Aa 7.87+1.11Bb 24.45+4.71Aa 11.71+£3.50Bb 1.79+0.37Aa 2.45+0.46Aa 3.32+0.72Aa
30~40  3.88+0.74Ab 4.38+0.98Ab 2.97+0.69Aa 9.29+1.76Bb 17.78+3.45Aa 9.36+2.62Bb 1.83+0.40Ba 2.96+0.35Aa 2.53+0.31ABa

T R A RIS TR R R4 X 2 A PE R 22 53 B35 (P < 0.05), [AFIARRING T RERR ) X442 eI PE B 28 5 235 (P < 0.05)

Note: different capital letters in the same row represents significant difference( P < 0.05); different lower case letters in the same column represents signifi-

cant difference (P <0.05).
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Table 3 Correlation of soil physical and chemical
properties on ditch slope

i H Al BmAR AMEE SkE e

Ttems soC AN AP Water content Salinity ~ P11

AL Soc 1
A AN 0.781° " 1
3 AP -0.010  -0.006 1

KA
Water content

4 #h Salinity  0.420° " 0.372° " 0.043 -0.160 1
pH -0.157  -0.191* =0.071 —-0.087 -0.251"* 1

0.033 0.175 -0.048 1

W% ox AHOCHELE 0.01 ZKSF (BUM) b S 2 AH G, « AH G PR AE
0.05 7KF- (U)W EAMSE. T,
Note: * * correlation is significant at the 0.01 level (2 - tailed), *

correlation is significant at the 0.05 level (2 - tailed) . The same below.

F4 ARLEAEMCETEEBELEROBERME

Table 4  Correlation of soil physical and chemical properties between different positions and soil layers

H X Area +JZ Soil depth/cm
liems A B C 0~10 10 ~20 20 ~ 30 30 ~ 40
ﬁgﬁ)ﬁfiyﬁ% 0.739" " 0.705" " 0.860" " 0.747" " 0.863" " 0.686" " 0.849" *
@géﬁi?jﬁf 0.446" 0.372* 0.171 0.417" 0.412" 0.353 0.284
?ﬁﬁ?ﬁ% 0.426" 0.242 0.235 0.256 0.502" * 0.299 0.362
“Tf‘iiiﬁ -0.244 -0.031 ~0.051 -0.027 ~0.130 ~0.266 ~0.429°
k5 el -0.477"" -0.261 -0.312" -0.128 -0.359 -0.265 -0.309

Salinity and pH
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