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Effects of rock strata dip on soil physicochemical properties of sloping farmland

in a southern karst area
JIA Hongjie, GAN Fengling, LI Zhenlun” ,HUANG Xuejiao, FENG Mi, FENG Shi, MAO Xinyu

Chongqing Key Laboratory of soil multi—scale interface process and regulation, Southwestern University, Chongqing 400716, China

Abstract: The geomorphological differences between the bedding rock slope and the anti-dip stratified rock slope, which
are formed by the combination of rock strata tendency and slope aspect, affects the distribution of abiotic resources in soil.
And there are many bedding rock slopes and anti-dip stratified rock slopes owing to that fold structures are widespread in
karst areas. In this work, the karst trough-valley sloping farmland located in Ganxi Town, Youyang County, Chongqing
City, was studied to understand the effect of rock stratum tendency on the physical and chemical properties of sloping
farmland soil. The results showed that the natural water content, saturated water content, total porosity, and capillary
porosity in the surface and the deeper layers soil of the bedding rock slope are significantly higher than those in the
corresponding horizons of the anti-dip stratified rock slope, while the non-capillary porosity and bulk density are
significantly lower than those of the corresponding horizons in the anti-dip stratified rock slope. The sa (Si0,/Al,0,) and
saf (Si0,/(Al,0,+Fe,0,)) value of the soil in the bedding rock slope were significantly higher than those in the anti-dip
stratified rock slope. So the development degree of leaching in the bedding rock slope was higher than that in the anti-dip
stratified rock slope. And the organic matter content, available potassium, and alkali-hydrolyzed nitrogen in the surface and

the deeper layers of the bedding rock slope were significantly higher than those of the corresponding horizons in the anti-dip
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stratified rock slope, while the pH and available phosphorus were significantly lower than those of the corresponding
horizons in the anti-dip stratified rock slope. The pH and water content of the deeper layer in the bedding rock slope were
lower than that of the surface layer, while the pH and water content of the deeper layer in the anti-dip stratified rock slope
were higher than that of the surface layer. In summary, it is more conducive to the infiltration and maintenance of water
when the orientation of rock strata is the same as that of slope aspect, which would be beneficial to soil leaching and

development.
Key Words: Rock strata dip; Slope aspect; Sloping farmland ; Soil physicochemical properties
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Table 1 Influence of rock tendency on soil physical properties in Karst slope farmland

NC/ % BD/(g/em®) tP/% CP/% NP/ % SC/ %
ASS 19.63+2.34b 1.33+0.10a 50.80+2.10b 45.80+3.45b 4.28+0.57b 36.47+6.72b
ASL 22.26+2.87a 1.34+0.15a 50.45+2.74b 45.11+0.35b 4.34+0.42b 35.49+4.87b
BSS 22.27+2.77a 1.14+0.10b 57.18+4.19a 52.21+4.74a 2.43+0.96¢ 48.64+7.60a
BSL 21.53+2.12ab 1.15+0.10b 56.58+2.35a 48.83+1.49ab 5.51+0.83a 46.78+1.88a

NC: A48 %7K & Natural moisture content,BD; T3¢ 5 Bulk density,tP ; BFLERE Total porosity, CP; BE P Capillary porosity, NP, JE B FL
B Non capillary porosity ,SC : 8 fil % 7K % Saturated water content, ASS ;i3 [a] 3 #)2 Anti-dip stratified rock slope surface, ASL.: ¥ a3 T )2 Anti-dip
stratified rock slope lower layer, BSS : i [i]3% % )2 Bedding rock slope surface , BSL: i [i]3% T JZ Bedding rock slope lower layer; AN[R/NG Al R 454k
HHE) 22 R R (P<0.05)
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Table 2 Influence of rock tendency on soil chemical properties in Karst slope farmland

0c/ TN/ TP/ TK/ AN/ AP/ AK/
e (/ke) (/ke) (2/ke) (&/kg) (me/kg) (me/ke) (me/ke)
ASS 7.58+0.62a 7.28+1.06b 2.65+0.84b 0.73+£0.10a 16.81+3.71a 35.01+1.37b 9.67+0.92a 42.25+14.57b
ASL 7.65+0.53a 5.22+0.45¢ 1.79+0.64b 0.59+0.09a 12.47+4.46h 21.59+1.23¢ 6.21+1.04b 21.75+9.77¢c
BSS 6.64+0.33b 9.19+£1.77a 3.53+0.92a 0.74+0.10a 19.59+2.30a 50.24+3.28a 6.37+1.17b 58.12+17.69a
BSL 6.36+0.60b 6.05+0.85bc 1.98+0.41b 0.63+0.10a 19.63+3.20a 33.93+5.28b 1.67+0.57¢ 27.25+11.25¢

oC. AR Organic matter, TN ; 2% Total nitrogen,TP;fE@% Total phosphnrus,TK;fE%Eﬁ Total potassium, AN . Wi fi# A Alkaline nitrogen, AP ; B
% Available phosphorus, AK:3#Z{# Available potassium ; AN [F]/NE FZHE R 45 Ab B A] 22 2 i3 (P<0.05)

2.3 R A

TR TR E R —  IRZIE A SRR ) BRI 3SR 2 AR R R A AL
T T O N AR Z AR R W R Z AR R Y Si i R TR R R RZ R R R (K 3) .
Fe 7580 T 1) S F10G o) S P8 AT W28 25 5 (ELOE [l B3R 2 R )2 35 Bk 24y T ) 0SB YR JZFI R 2, Sa(Sa
=Si0,/Al1,0,) {H Saf( Saf=Si0,/ ( Al,0,+Fe,0, ) ) {HJ& TSI & T HIHE TR, Sa {H  Saf (EBAK, LIRMHE LT
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Table 3 The influence of rock strata tendency on soil leaching in Karst slope farmland

o o
Fe/(g/kg) Si/(¢/ke) AV (g/kg) Sigf/iltf@ Sioz/(%iﬁizog )

ASS 20.92+1.50a 327.71£31.46a 41.51:3.14b 9.12+1.32a 6.59:0.91a

ASL 22.65+1.46a 335.71£32.47ab 42.18+3.82) 8.98+1.30a 6.38+0.89%

BSS 20.14+1.23a 284.82+15.48¢ 41.59+1.75b 7.66+0.28b 5.61+0.25b

BSL, 21.53:1.33 305.86+16.30bc 45.4421.75a 7.6240.30b 5.6240.26b

ANIF/ING S FOR A A RN 22 v 83 (P<0.05)

2.4 P PRAR 22 8] AR S A

W) AT HLBT S A S K 3 (P<0.05) MR KR (R 4) . BA T BSOS KE LK
JE BEALBUE MR E (P<0.01) S F AR, 5 R AT R B IEMCCR AR A A K
i ALBUE B SLBE SR B R, 5 R A B R W OGRS S T A K A
WEEMARKR, 5 HREBEABE R RFIEMCR, T3 pH (H5 S LB B LB LA 02 uli
BFEMAKRR, 5 AREKE MAEKE A AR LB R0 8 e B IR R, ek 2
BRI A LS A LR A AR A AN S K R SR B ORI AR OGO B SRR
K TRZI R R LR BRE R, S A T AR B LU AR R E OSSR 5 AL B AL
BB S R IR DG SE AR, AT DL R - HESR O i S R R SO R B AR DG, JE U
AR AN K TR Z B2 3 I AR o
2.5 Wk AR YRR 2 ] A AR Sk 2 A
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SR HE TR, 5 BB M B LB A B a0 B EA SRR, B T 2 &E A, 2% 4
W B S A A SR pH SRS KR | A AR SR —E A I HL, R AR S
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Table 4 Correlation analysis of soil physical and chemical properties in anti—dip stratified rock slope
Eate Fia S ca IR T
I H Project Soil chemical properties Soil physical properties
ocC TN TP TK AN AP AK pH NC SC BD tP Ccp
N 0.678 "
TP 0.313 0.465
TK 0.046 -0428  -0.188
AN 0.744™  0.829"* 0.578" -0.196
AP -0.174 -0.665* —0.155 0.635" -0.272
AK 0.055 -0.039 0.173 0.282 0326 0512
pH -0.781*" -0.887"" -0.166 0263 -0.697* 0.652° 0204
NC 0.303 -0.054 0.113 -0084 -0.127 0022 -0.36 -0.86"
SC 0.638* -0.711""  0.159 048 -0314  0876™" 0612*" -0.774"" 0.237
BD 0.311 0775 0224 -0.525 0451 -0.754"" -0393  -0.695" 0.082 -0.886""
tP -0.146 -0.701* -0.18 0518 -0317  0.849** 0.509 0.646" 0.013  0930"" -0.949"
Ccp -0.432 -0.631" -0.127 0428 -0265 0812*" 0631* 0.754"" -0464  0.953"" -0.781"" 0.794""
NP 0.538 0405  -0.07 -0.131 0413 -0426 -0401  -0.619" 0404 -0559"" 0385 -0.361 -0.686"
O P<0.01, R B EMIR; + 2 P<0.05, BAFAMIK
£S5 ImEH L EEAERZ BEXES T
Table 5 Correlation analysis of soil physical and chemical properties in bedding rock slope
BR i de S i e R
i H Soil chemical properties Soil physical properties
ocC TN TP TK AN AP AK pH NC SC BD tP Ccp
N 0.887"
TP 0.861°  0.622*
TK 0.095 -0.14 0.198
AN 0754 0.747*" 0624" -0.155
AP 0.897"* 0903 0.600" -0.14 0762""
AK 0.716" 0718  0.617" 0251 0635" 0.652°
pH -0.741""  0.333 0.191 -0.66 039 0.652" 0.276
NC 0.632° 0592° 0.614" 0.037 0311 0.022 0.537" -0.66"
SC 0.644*  0518" 0.720** 0234 0528° 0876"" 0656 -0.76"" 0.772"
BD -0.47 -0.426 -0.58 -0.061 -0499  -0.754"" -0599* -0.525" -0.518  -0.59""
tP 0432 0.368 041 0.079 0.387 0.849"*  0.495 057  073* 0.89" -0.662"
cp 0.617°  0.506" 0.729** 0284 0476 0.812"" 0582  0.628"" 0.797**  0.942"" -0.701** 0.747"*
NP -0398  -0.258 -0.582"" -0372 -0.232  —0.426 -025%6 -0263 -0287  -0.363 0.599** 0.121 -0.57"

31 AR K

YR (AT 1) 3 4 38 A

# % P<0.01, M EAEC; * 24 P<0.05, BEHC
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M 1) 35 - 398 14 A 2500l e AU T3 1) g, 3 S5 ] el R Y MK G i, A O v ST 4G SR AR
B2, AT BE SR PR DA AT i 392 149 7K 5 i LAy, pHASCAER, e rb 8 15 0 e A, T S A SR 0 T
T DX A R T T R BRI S , KR AR A S A 2R Ca™ T Ca™ (PG4 Ca™ S LI
[ 3 2 AT 2 35 8 e T D 3B AR I SR, A R ) 2 5 H b i PO (HT BE— 2P B T AR 4,
sty U S T UACAE 20 DT80 17 It 1) 39 v A S50l iy AR T ey . AR, A0 IX A A L 4 U
RO (A SN 35 3T 2% 11 DL b A o i — 2B 9T

AR, th TA SR 38 1) B TR K S BT L EOR A, ST e R K s e L
W i3 SR o e SRR R 1 SR A A AT i 3 S ey R A O T3 1

4 ZHie
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