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Responses of soil enzyme activities to different defoliation
intensities in alpine meadow

ZHANG Zhen, LIANG Haibin, CHEN Youchao, WU Xiaofen, CAI Yanjiang
(College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aims to investigate the effects of livestock defoliation on soil enzyme
activities of alpine meadow, so as to provide evidence for revealing the degradation mechanisms of alpine
meadow under human disturbance. [Method] Livestock defoliation behaviors, including light-intensity
defoliation (LD) and heavy-intensity defoliation (HD) were simulated by cutting plants, and the non-grazed
meadow was taken as the control (ck). The activity of enzymes obtained by carbon, nitrogen, and phosphorus,
as well as the change characteristics of soil physical and chemical properties were measured. [Result]
Generally, the activities of invertase, B-glucosidase (BG), and urease did not show any significant differences
under different defoliation intensities, but there was significant time variation. The activity of cellobiohydrolase
(CBH) increased in LD treatment (P<<0.05), while it decreased in HD treatment. LD treatment also enhanced
the activities of leucine aminopeptidase (LAP), N-acetyl-beta-D-glucosaminidase (NAG) and acid phosphatase

(AP). Defoliation behavior of livestock might affect soil enzyme activity by changing soil nutrients. The
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temporal variation of soil enzyme activity in alpine meadow was controlled by the changes of soil temperature
and soil nutrients. [Conclusion] Mild defoliation behavior may increase soil hydrolase activities, which helps
maintain soil quality. [Ch, 3 fig. 4 tab. 44 ref.]
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Table 1  Soil physical and chemical properties under different defoliation intensity and sampling time

A RE O O BEA IR " TN AEEENY SR AR/ SR/ KR
il K% FEIC P (g'kg™) (mg-kg™) (mg-kg™) (mg-kg™) (kg™ (mg-kg™)

ck  17.98£0.98 Aa 23.60+2.50 Aa  5.71+0.02Ba 63.84+3.90 Ab 67.78£6.35 Aa 36.33£3.42 Aa 10.68£0.69 Ba  7.07+0.15Aa 17.66+1.11 Aa
7 LD 17.18t1.41Ba 23.13£2.65Aa  5.56+0.05Ba 54.57+1.34 Cc 63.63+4.11 Ba 35.67+2.90 ABa 9.59+0.56Ba  7.02+0.26 Aa  19.54+0.82 Ba

HD 19.40+1.10 Aa 23.05+2.81 Aa  5.72£0.04 Aa  71.68+0.70 Aa 75.59+1.47 Aa  39.74+4.67 ABa 8.93+1.42Ca  7.51£023 Aa  15.69+1.61 Ca

ck  19.18£0.63 Aa 18.20+1.22 ABa  5.81+0.03 Aa  70.14£2.73 Aa 53.45+6.51 Aab 16.371.14Ba 14.54+2.60Ba  6.26+0.15Ba  32.17+3.87 Ba
8§ LD 1590+1.07Ba 18.13+0.89 ABa 5.82+0.03 Aa 7135239 Ba 46.10+3.75Cb 27.37+2.23Ba 13.90+1.52Ba  6.27£0.14Ba  33.83+1.99 Aa
HD 18.35+1.28 Aa 18.33+0.78 ABa  5.73+0.03 Aa  73.14£1.54 Aa 68.53+£6.35 Aa  22.36+6.03 BCa 10.87£1.76 Ba  6.09+0.11 Ba  33.82+3.66 Aa

ck  1820£224 Aa 132580.69Ba  5.4240.03Ca 72.57045Ab 355.81+4.70 Ab  725+1.66Ca 24.54#290 Ab  5.30+0.12 Cab 20.93+1.20 Ba
9 LD 2233#098Aa 13.2080.74Ba  549£0.03Ca 77.64+1.01 Aa 79.62¢148 Aa 10.18+2.57Ca 25.15+1.42Aab 5.54+0.11Ca  21.69+1.96 Ba
HD  20.0040.82 Aa 13.33£0.80Ba  547£0.05Ba 66.98:0.53 Bc 75.78£2.99 Aa 12.93£2.49 Ca 3293+3.06 Aa  5224#0.05Cb  25.51£1.65 Ba
BEW AN RS S B 2 ] — SR B R AN (] i) 22 53 k2 (P<<0.05); AN [l /NG S B 3R ) — B il AN [l R £ 58 82 0] 22 53 b 2
(P<0.05)
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Table2 Two-way ANOVA of the effects of defoliation intensity and sampling time on soil physicochemical properties

HZE HiEAKE BHERE pH RIEANLEK TIAMEANME HER WMER 2R KEMNA MYk ke A
KR 0404  0.003  0.175 1.511 7711%% 1345 0.385 0.171  0.406  0.830 0.188
SRAEHT ] 3031 24.117%* 62.138%% 19.465%* 8.957%%  38.195%* 69.507** 101.126%* 38.269%*  9.595%* 3.170
REREDCREER] 2523 0.033 1330  12.816%* 4.009* 1.648  3232*% 2104  0.863 1.864 0.873

LWL BUE N T 22T F(E s KR P<<0.05; **FRP<0.01
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Figure 1 Soil microbial C and N concentration under different defoliation intensity and sampling time
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Table 3 Two-way ANOVA of the effects of defoliation intensity and sampling time on soil extracellular enzyme activities

bSES HEMERG BAIMTEG BANEITRY A4k MOKMMAET REE S EEREILAKAY N-ZBE-p-D-E AR BRTEREEAR
PEYiL 1.749 0.435 1.534 9.232%*  1.108 12.470%* 32.906%* 0.324
SRAET [H] 94.212%%  24.420%*%  46.811%* 59.608%*  9.623%*  358.530** 6.536%* 11.718%*
KB CREERTE] 0,759 1.920 1.898 2117 1.028 50.590%* 8.497%* 12.521%*

BEH . BUEA DT 22T R P<<0.01

(P<0.05).
23 KBTI EER
R4 T 0L FEMERETS R SEEA . A . MeEY sk . T HEEE B E EAHXE (P<0.01), S
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Figure 2 Soil hydrolytic enzyme activities under different defoliation intensities
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Table 4 Correlations between soil hydrolytic enzyme activities and the environmental factors

+- 1P TENEG -] A T il B-AHE il LR K SR A LK

A —0.74%* -0.32 —0.67** -0.38 0.38
BAA 0.74%% 0.61* 0.63%* 0.55 —0.52

Eea 0.79%* 0.69** 0.83%* 0.76%* —0.59*

pH 0.45 0.22 0.51 0.22 —0.72%*
IKIEER -0.28 —0.58% -0.37 —0.64%* 0.36
AP e 0.64*% 0.17 0.48 0.13 —0.80%*
e 0.83%* 0.61% 0.67%* 0.47 —0.60%

P *ERP<0.05; **FRP<0.01

BEEW R E A (P<0.01). B-ZMHHEHEE SR . HHRE R D IEMHX (P<0.05), 524
AR IEAHSC (P<<0.01), S/KEPERS BE A (P<0.05). B-ABHFERNGEHESEEA . 24, 1
T AR B IEAHE (P<<0.01), SRARE BE fAHX (P<0.05). £F4E WK MEHEE S 2R 2W D
ZEIEA G (P<0.01), S5KEMHASENR B ERHLG (P<0.01), SAMREILINEIEE S 2R . R ES
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