55 40 55 11 K AR Vol.40 No.1
2026 4= 2 H Journal of Soil and Water Conservation Feb., 2026

DOT:10.13870/j.cnki.sthexb.2026.01.001 CSTR:32310.14.stbexb.2026.01.001

IVEL, BRI, 5K ¥, 45 . 7 78 e D 2 8 S i - A A M BRI MR AE (] K e PRI, 2026,40C1) £ 34-42.

SUN Yue, MAO Tianxu, ZHANG Tao, et al. Soil chemical properties and enzyme activity characteristics in typical alpine grasslands of the Tibetan
Plateau[J]. Journal of Soil and Water Conservation, 2026, 40(1):34-42.

S e /R AR S EE M RN F M RAEEE T

IO, R R B, EARYS
1. BN KA R BE, 52 FH 5500255 2. 5t M K 2% & R 4R 24052 ¢ i i A= 7= J1F 58 B )
HtBH 5500255 3. PU I K22 K ) K B 22 B, i #f 610065)

OE: B V50T B IR () R 28 0 2 00 + S G T A 40 A LA B I R . (SR ] i
T e D0 A T AR 92 4 i S VR B A CASMD | 5 ] CAMD |5 8 B JC AS ) 3 Fofr L R 2 53 20 3t Oy A 5
X4 M AE 0~100 em - J22 5 17 1 4 Fl 5 1% 75 P, 43 07 AS [) 25 Y 1o 9 R A - 99 14 2 VO X B 9 T 1
[ER] DA A A0 AW MESE RS EUIRI N ASM>AM>AS(p<<0.05) , i & AR
TR BOE AS H R (0.83 mg/g) , 3 Ff ey FE b+ B8 pH 2 52 55 B ME 5 B £ 2 VR BRI, + 58 3% 45 78 7k
A>T pH G W TR R o 20 ASM I = 3 TR O 1 B E S T AM TAS, 4 i 4 R 4.51% 1 83.18 % (p<<
0.05), 1+ SEWR A 1k B i T R aod Sk S0 TG 1k 2 R B AMI> ASM > AS(p<<0.05) 5 4 B - 1 g 1% 1 15 i
% LRV RN TS . 3) 1A HLER T ASM AL AM - 398 [ 55 M 1 5% 00 e g 3%, k% 431k 96.60 %
#189.20% (p<C0.05) , i AS - 1 fifg 1 1 19 32 22 31 855 [F 7 J2 + e 25 200 pHL, e BTk 2% 43 31 > 55.30 %6 Al
24.90% (p<<0.05), [£530 ] vy 9 & b 4= 398 il 0% 4 A A () S AU m) 22 53 3 3% A AILA L 75 R0RN pH 2 T 22
MR R 35 o R 9 45 A T O 4 s R 9 b 2 S AR 0 T A A LB R TS A I 1 i g 4 LR A
22 | [A) I 2hy 8 7 1 € 5l B 40 0 B R R R ok A BT I B (LR 2 R A

SRR O IR SRR M IS s e

HMESHES:S157.1 SCEEARIRAD : A 3B S 1 1009-2242(2026)01-0034-09
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Abstract: [ Objective ] To investigate the distribution patterns of soil enzyme activities and their influencing factors
in different alpine grassland types on the Tibetan Plateau. [ Methods] Three typical alpine grasslands widely
distributed on the Tibetan Plateau were selected as research subjects: alpine swamp meadow (ASM) , alpine
meadow (AM) and alpine steppe (AS). The activities of four enzymes were measured in the 0—100 cm soil
profiles, and the effects of soil chemical properties on enzyme activities in different alpine grassland types were
analyzed. [Results] 1) The mass fractions of soil organic carbon, total nitrogen, total phosphorus, total
potassium, and ammonium nitrogen followed the order: ASM>AM>AS (p<C0.05). The mass fraction of
nitrate nitrogen was highest in AS (0.83 mg/g). The soil of all three alpine grassland types exhibited slightly
alkaline pH conditions. As soil depth increased, soil nutrient contents gradually decreased, while pH gradually

increased. 2) The soil sucrase activity in ASM was significantly higher than that in AM and AS, increasing by
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4.51% and 83.18%, respectively (p<<0.05). The activities of soil urease, alkaline phosphatase, and catalase
followed the order: AM>ASM>AS (p<C0.05). All four soil enzyme activities decreased with increasing soil
depth. 3) Soil organic carbon had the most significant influence on soil enzyme activities in ASM and AM, with
contribution rates of 96.60% and 89.20% , respectively (p<<0.05).The main environmental factors influencing soil
enzyme activities in AS were soil nitrate nitrogen and pH, with contribution rates of 55.30% and 24.90%,
respectively (p<C0.05). [ Conclusion] Soil enzyme activities were significantly different among different types of
alpine grassland, and organic carbon, nitrate nitrogen and pH were the important regulatory factors. The results
can provide scientific references for revealing the mechanisms of soil enzyme activity variations and their responses

to climate warming in alpine grassland ecosystem, as well as a scientific basis for understanding nutrient cycling

patterns in alpine grassland soil and formulating grassland management strategies.
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Fig. 3 Soil stoichiometric ratios in different alpine grassland types
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Fig. 4 Soil enzyme activities in different alpine grassland types
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Fig. 5 Soil enzyme-parameter relationships in different alpine grasslands
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