5540 B4 10 1] *E &~ 2 Eild Vol.40,No.10
2020 4F 5 A ACTA ECOLOGICA SINICA May,2020

DOI: 10.5846/stxb201906261351

FRRR BEETT , R B KO D SRR SRR AN () 0 B R - A BT X b AT HILJTOA A B TR B0 R . A 2SR 4, 2020, 40
(10) :3431-3440.

Wang S Q, Xue Y F, Wang Y, Yang L Y, Zhang Y Q, Tian J. Effect of soil-rock interface on soil organic matter hydrolase activity under different
disturbance gradients in Karst Critical Zone.Acta Ecologica Sinica,2020,40(10) :3431-3440.

X BT AR THHBEE T E-S2A R EX L&
Bk R B S T B0 22

IR BT TR R TR/ R B - B -
1 ILPY BG4 s PR =226 i 1y 041000
2 v E R B L ER R 2 S S IR ST T, A 25 AR S A UL 5 A0 B A S8R &, bRt 100101
3 AR R 2 R S PR 2 B, AR S0 R SRS e, B ALY - i db st 100193

FEE : LI AE LA S RGN Y R FR AR B 2 h B SRR 2 R O S R B, o SR bl DA A R T
R0+ RO E SRR, BLE A TH0R B B miinsl , (FU2 B A OCF R UG A B M B A A (-
A1 ST ) (0 137 37 -t R AR AR S e PO BIE S R 5 A 55 . L B P 4 e ST AR DX AR R Rl L 9 3R AF 9 X, R T D
R RAESR FERE AR 4 FROR R T 06 BT 3824 A A 100 1) 338 LT /K St s Pk 19 22 53 L R i AL, BIFoR  SR .
(1) 25 -4t I 7 = AR AR AL o bk s sl 5, A HLER (SOC) A A (TN) (A A (NO3-N) LA A (NH-N) & #
SOC/TN B N4 THeom B i3 i 52 AR rta s, 78 4 RO T-HR5R B (Y 14 b | 5 1 FLE Y9 pH ,SOC Al NH-N & ®H55 ,
(2) TR PEAER R TR B2 N - S AR s S W Y A . SSRGS A DGR B- 1, 4-F A E TS (BG) \B-1,4-
ARBETFEG(BX) LF4ER KR BG (CBH) Al o- 1, 4- B 450 1 (G ) BTGP R I FEE 0 AR = T I A AR AR MR,
RGN B-1,4-N- CBRATE 20T B (NAG ) FIl50 2R 2 KB ( LAP ) 78 J5 Az ARORI SR o 2 90 4L B i s M, ik
i WX AE FEAE LAY A A S UL TR M e i . (3) RDA Z3Wr 3R B, Al A BILBR ( DOC ) 14 35 5 6F - 3K Ak il 176 P 5% Tl e
TR N 33.4% (P=0.002) , 13 pH SOC A1 NH;-N SEGE B EH G, &5 1, MR 7 U A A 9 #E 225 i 1 1 1 23
A T AN A A B 7 A 5 [ o e b %) - PO AR T B B U R BT, S R B R LI SR A R R TR
SRAFAE , ¢ R BRI PR BT 5 05 b X A= 285 2R G I A 70 b 6 Y T R ) FH L L L

SR W IR X THRBE R 5 + bR 2R + 15 i I

Effect of soil-rock interface on soil organic matter hydrolase activity under

different disturbance gradients in Karst Critical Zone

WANG Siqgi"?, XUE Yafang®, WANG Ying®, YANG Liyang'*>, ZHANG Yongqing', TIAN Jing> "

1 College of Geographical Sciences, Shanxi Normal University, Linfen 041000, China

2 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing 100101, China

3 Key Laboratory of Plani-Soil Interactions, Ministry of Education, National Academy of Agriculture Green Development, College of Resources and

Environmental Sciences, China Agricultural University, Beijing 100193, China

Abstract: Soil enzymes play an important role in the material cycle and energy flow of soil ecosystem, and are strongly

affected by land use patterns. Karst area has the characteristics of wide exposed area of rock and shallow discontinuity of soil
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layer, and increased with the aggravation of human interference intensity. However, the progress on the response of soil
enzymes related to carbon and nitrogen cyclingto exposed rock ('soil rock interface) under different land use disturbance
gradients is weak. In this study, we selected Chenqi and Tianlongshan river basins in karst area of Guizhou Province as the
research areas to explore the differences of soil organic matter hydrolase activities and their driving factors of soil-rock
interface under four different disturbance gradients; primary forest, secondary forest, abandoned farmland and cultivated
land. The results showed that: (1) when the land use pattern changed from forest to abandoned farmland or cultivated land,
the content of soil organic carbon (SOC) , total nitrogen (TN), nitrate nitrogen (NO;-N), ammonium nitrogen ( NH}-N)
and SOC/TN decreased with the increase of human disturbance intensity. The pH, SOC and NH;-N contents of the soil-rock
interface were higher in the four soils with different disturbance intensities. (2) Soil enzyme activities differed significantly
between soil-rock interface and bulk soil under different disturbance gradients. The activities of B-1,4-glucosidase (BG),
B-1,4-xylanase (BX), cellulose disaccharide hydrolase (CBH) and a-1,4-glucosidase (aG) related to carbon cycle were
higher in abandoned farmland and cultivated land than in primary and secondary forests.The 3-1,4-N-acetylglucuronidase
(NAG) and leucine aminopeptidase (LAP) related to nitrogen cycle showed higher activity in primary forest and abandoned
farmland. All the hydrolases had the highest activity at the rock-soil interface of abandoned farmland. (3) RDA analysis
showed that the content of dissolved organic carbon ( DOC) had the greatest influence on soil hydrolase activity, and
contributed to the variation of 33.4% (P = 0.002). Soil pH, SOC and NH}-N were significantly correlated with enzyme
activities. In conclusion, land use and rock exposure significantly affected the physical and chemical properties and
hydrolase activity of soil; at the same time, the soil rock interface of the abandoned farmland maintained a high carbon and
nitrogen turnover enzyme activities, which reflected that the nutrient cycling function of soil still existed under long-term
restoration. The results further indicates that returning farmland to forest and grassland are of great significance to ecosystem

restoration and sustainable use of land resources in karst areas.
Key Words: karst area; disturbance gradient; land use type;soil-rock interface;soil enzyme activity
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Fig.1 Schematic diagram of soil sampling
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R1 TRFMBERTECEN LREBELE RO

Table 1 Effects of land use intensities and soil location on soil physical and chemical properties

JEAE R WK FedkH b
e Primary forest Secondary forest Abandoned land Cultivated land
+ e b PE . S o o
Soil physical and S +ti-AA THE-A A TIE-E A
e ot ARG R RRRE R RSOME SOME dea ET)
Bulk Soil-rock Bulk Soil-rock Bulk Soil-rock Bulk Soil-rock
interface interface interface interface
pH 6.43+0.33BCb  7.95+0.05BCa  7.11+0.17Ab 8.27+0.07Aa  6.82+0.39ABb  8.14+0.07ABa  6.23+0.35Ch 7.58+0.19Ca
SOC/ (g/kg) 62.00£3.32Ab  77.00£2.31Aa  52.10+2.97Bb  65.40+3.21Ba 30.10£3.12Cb  40.20+1.90Ca  29.50+2.04Ca 33.10+2.06Ca
TN/ (g/kg) 5.63+0.54Aa 6.70+0.71Aa 3.42+0.23Ba 4.01£0.37Ba  2.57+0.20Ch 3.0920.11Ca 2.39+0.28Ca 2.76+0.17Ca
SOC :TN 13.10£0.59Aa  13.70+0.62Aa  14.40+1.17Aa  14.50+0.66Aa 11.70£0.33Ba  12.40+0.64Ba 10.90+0.69Ba 12.00+0.32Ba

DOC/ (mg/kg) 88.70+1.23Bb 119.00+4.64Ba  222.00+11.8Aa 162.00£14.7Ab 180.00+10.51Ab 228.00+9.26Aa  107.00£8.89Bb  137.00+5.72Ba
NO;-N/(mg/kg)  6.11x1.85Ab  14.80+2.13Aa  1.09:038Ba  1.81x0.49Ba  274+1.02Ba  2.85:0.63Ba  3.65:2.24Ba 4.37+0.71Ba
NH;-N/(mg/kg)  3030£2.24Ab  64.30£5.82Aa  29.30£3.26ABa 36.20+3.80ABa 20.00+1.35BCh 34.10£4.54BCa  12.80+1.19Cb  27.00£1.23Ca
KRG PR L IF R A P22 R /NG TR 3R [ — - MR AR R OR[F)  HE f B AP e Ve 22 B (P< 0.05) ; SOC: 1A
HLE Soil organic carbon; TN 4= % Total nitrogen; DOC: ¥ £ 45 HLEK Dissolved organic carbon; NO;-N, Tl &5 & Nitrate nitrogen; NH}-N . 4% 75 &

Ammonium nitrogen.
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Fig.3 Effects of land use intensities and soil location on soil organic matter hydrolytic enzyme activities
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environmental factors with different land use intensities and

soil location

F2 ARTFHEERTEMEFIFKBEREZHEREFRZMAREFSRKE
Table 2 Monte Carlo test of environmental factors affecting the activity of organic matter hydrolytic enzyme in different land use intensities and

soil location

PRI T

DTk %

Environmental factor Contribution rate F P
pH 26.2 11.3 0.002
SoC 22.7 8.03 0.008
TN 0.83 0.41 0.574
SOC :TN 6.60 3.21 0.082
DOC 33.4 10.2 0.002
NO3-N 1.14 0.54 0.492
NH;-N 9.11 4.22 0.026
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