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Effects of slope aspect on soil physicochemical properties and enzyme activity of

different land use types in karst trough valley
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Abstract . Different slope aspects and land use types can alter the soil environmental conditions, leading to changes in soil
properties and enzymes, thereby impacting soil quality. However, in karst trough valley with complex habitats, the
variations in soil physical and chemical properties, as well as enzyme activities under different slope aspects and land use
types are more intricate. Therefore, this study focused on the Qingmuguan karst trough valley of Chongqing to investigate the

characteristics of soil physicochemical properties and enzyme activity under different slope aspects and land use types,
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aiming to explore the key factors influencing soil enzyme activity in this region. The results show that; (1) The total
phosphorus (TP) is higher on the sunny slope compared to the shady slope, while the shady slope exhibits higher levels of
organic matter (SOM) , organic carbon (SOC) , and total nitrogen (TN) than the sunny slope. Moreover, both grassland
and forest demonstrate higher soil natural moisture content (NC), SOM, SOC, and TN compared to other land use types.
(2) The C:P and N:P ratios of grassland and forest surpassed those of abandoned land, corn fields, and pepper fields. The
C: N ratio on the sunny slope exceeded that on the shady slope by 14.82% , while the C:P and N:P ratios were higher on
the shady slope. Soil carbon, nitrogen, and phosphorus stoichiometry indicated a greater availability of phosphorus in the
sunny slope compared to the shady slope, despite a slower rate of organic matter decomposition. Phosphorus content is lower
in abandoned land, corn fields, and grassland but demonstrates superior effectiveness. (3) The soil enzyme activities of
protease (PA) and sucrase (SA) were significantly lower on the sunny slope compared to those on the shady slope ( P<
0.05). With the exception of acid phosphatase ( AKP ), the soil enzyme activities in the grassland on the sunny slope
exceeded those in abandoned land, corn fields, pepper fields, and forest. Conversely, on the shady slope, it exhibits the
highest level of soil enzyme activity among forest. (4) The soil enzyme activity on the sunny slope showed a significant
negative correlation with the soil enzyme activity (P<0.05) , contributing to 37.9%. Similarly, the soil enzyme activity on
the shady slope exhibited a significant negative correlation with the soil enzyme activity (P<0.01), contributing to 52.7%.
The results indicated that soil enzyme activity was affected by different soil properties on different slopes. In conclusion, the
soil enzyme activity on shady slope surpasses that of sunny slope, with grassland and forest exhibiting higher levels
compared to other land types. Therefore, in order to enhance the land quality of karst trough valley, natural restoration of
grassland should be prioritized on sunny slope based on slope aspect and land use type differences, while increasing the

forest on shady slope according to local conditions.
Key Words: karst trough valley ;slope aspect;land use type;stoichiometric ratio;soil enzyme activity
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Fig.1 Overview of the study area
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Table 1 Sampling sites of sunny/shady slope in karst trough valley

3 P A it f’?ﬁﬁ s dhe
Slope aspect Rock strata dips Land use types Aliitude/m . Longitude (E) Latitude(N)
thickness/cm

PR3 G2 2l 462.7 20—50 106.305468° 29.724779°

Sunny slope E S 452.6 50—60 106.305506° 29.725102°
B b 450.6 50—60 106.301409° 29.714456°
Ei 462.5 50—80 106.305275° 29.725833°
At 526.3 50—70 106.302005° 29.72466°

457 pL=="3 R b, 427.6 30—60 106.27069° 29.632307°

Shady slope B/ S 4315 50—60 106.270399° 29.632522°
B 452.1 50—60 106.269030° 29.630168°
Fiih 442.3 60—80 106.269024° 29.630018°
JSii 453.7 50—80 106.265867° 29.627771°

AHIRGE R FH AT 7 k00 e EAE A AR e am AR R A SR S KGR (NC) SRET 300 5% , pH {ER
FH 1:2.5 K HE RN 72 , SOM T SOC. SR FH i85 1 B i s YA, TN SR FH 4 A sl G &0R I 7 , TP I
FRERPT HL ki | 30k A kA FE B R HE (C:N) /2 SOC 5 TN [ HER  BikBi L (C:P) J& SOC 5 TP
M ER  ZBE L (N:P) J& TN 5 TP B LL 3, 3l 43 6% BE i e + S e mE i (SA) | B (PA) FIIK
(UA) W&, R Y075 505 1 2 D e B br (00 5 4 18 R M B R 13 ( AKP) T B - 1, 4% 25 0 1 /i ( BG ) 3
PR BG TR C ARE, AKP FH TR P AR, SA  PA A1 UA FHTREAY N AR,
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Fig.2 Soil physical and chemical properties on sunny/shady slope in karst trough valley
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Fig.3 Carbon, nitrogen and phosphorus stoichiometric characteristics on sunny/shady slope in karst trough valley

TR SR AKP B B E 225 MR AKP 52 S 4R 30.86% , = B 125.37% , & KoK 24.60% ,
L 5.55% , PA B9 R/INIUT 22 30 R AR > K b > #7 Hb > B > BB, FCHLEY BG f 5 (52.51nmol g™
h™'), EAHAYFAK (17.25nmol gfl h),

F2 WEFEASXEE, A ALBE S EERN T EBNZNE

Table 2 The effects of aspects and land use types on soil enzymes in karst trough valley

2 H 5 Interaction 2 Significance
H14] Slope aspect 0.004
F A FHZEA! Land use type <0.001
Bl 1) x = oA FHIZE R Slope aspectxland use type 0.001

2.3 AR B S RS T A e R

Sy 1] v SR R 2 DX S8/ B33 AS () - 3th o) FH 2 8 - 398 ) A M o 5 SR A M ) 06 2R, AR SO 4 4
PRAEPE T 5 + SRS AT Pearson AHOCYESMHT (18] 5) , 45 W1 . BAS/ I3BAS [R] b b 1) H 2 A0 (19 -+ 3 2L A
PR 5 - AR S P 22 7 W3 (P<0.05) . B3/ B3 BD 5 pH FI TN 5 8 3 A6 & (P<0.05) ;NC 5 +
BEFRYFEREY), Hd 5 SOM,SOC, TN ) .2 IEAH5E (P<0.01) ;TN 5 N:P 2 B FIEMH LR, 5
C:NHR 35 FUAH G (P<0.01) s TP 5 PA Fl UA R f 3& 5AH G (P<0.01) BBk, FH3E A BD 5 N:P i f 3 171 4
X:(P<0.01) ;NC 5 TP # B # 1IEAH S (P<0.01) , 5 C:N,PA 1 BG .3 71 AHX (P<0.05) ;pH 5 TP Hl AKP .
FHAMI(P<0.05) , 5 UA S EIEMZE(P<0.05) ;SOM £ SOC 5 PA,BG & M1 (P<0.05) , 5 UA 4%
WERA IR (P<0.01) ;TN 5 PA ¥ i Z A (P<0.01) , 5 AKP Fll UA B MAHK (P<0.05);C:N 5
PA,AKP HI UA 2 B F FA XK ZER (P<0.05) ;N:P 5 PA Hl AKP 2 i & A (P<0.01) . 5 FHIEA R,
B3 NC 5 C:P 1 N:P #5835 1IE A ¢ (P<0.01) ;SOM, SOC 5 C:P I N:P # i3 iFAH 5 (P<0.01) ;TP 5
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Fig.4 Soil enzyme activity characteristics on sunny/shady slope in karst trough valley
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RDA 43#7, 2515 Pearson F#HICHEAT—E (K 6) , PHIEES 1 SlANES 2 4l p e B AR 1 4051k 33.82% .9.83%,
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Fig.5 Correlation between soil physical and chemical properties and soil enzymes on sunny/shady slope in karst trough valley
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Fig.6 Redundancy analysis (RDA) of soil physicochemical properties and soil enzymes on sunny/shady slope in karst trough valley
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