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Abstract: [ Objective ] Yak dung is an important factor affecting the nutrient cycling of soil in alpine grassland ecosystems, and
changes in soil enzyme activity can effectively measure the soil nutrient cycling processes. This study aims to explore the
temporal and spatial variations in soil enzyme activity under the addition of yak dung in alpine meadows. [ Method ] A
fluorescence analysis method using 96-well microplate enzyme assays was employed. This study focused on key enzymes
involved in soil carbon and nitrogen transformation processes (B-glucosidase (BG), peroxidase (PER), phenol oxidase (PPO),
B-N-acetylglucosaminidase (NAG), and leucine aminopeptidase (LAP)) in alpine meadow soils of the eastern margin of the
Tibetan Plateau, aiming to investigate the potential effects of yak dung decomposition across different temporal scales (varying
decomposition periods during warm and cold seasons) and spatial gradients (under the dung(D0), 10 cm away (D10), and 20 cm
away (D20)) on soil enzyme activities. [ Result ] The results indicate that (1) The decomposition of yak dung in both warm and
cold seasons significantly increased the activities of BG, PER, PPO, NAG, and LAP, with the highest enzyme activity observed
under DO. As the decomposition time progressed from warm to cold seasons and the distance from the dung increased, soil
enzyme activity gradually decreased; (2) The decomposition of yak dung in both seasons significantly enhanced the total soil
nutrients (total carbon, total nitrogen, total phosphorus) and available nutrients (ammonium nitrogen, nitrate nitrogen, available
phosphorus), soil moisture, and pH, although the impacts of decomposition time on these soil environmental factors varied
between seasons. The correlation between soil physicochemical properties and enzyme activity in the cold season was
significantly stronger than in the warm season, with the C/N ratio in the cold season having the most pronounced effect on
enzyme activity. [ Conclusion ] The addition of exogenous nutrients led to the redistribution of nutrients and organic matter, with
changes in enzyme activity exhibiting spatial and temporal gradient distribution characteristics, which were significantly
correlated with the distance from the dung (radiating outward) and soil depth (extending downward).

Key words: Yak dung addition; Soil physical and chemical properties; Enzyme activity; Alpine meadow
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T AFRE 5 BEAER R — 22 35 8 ) 2 i 18] 2 [ 225 22 52 (P<0.05), N JA) /NG = BEAUSR A ZEER IS [ 23 fif #1851 ) 0. 3%
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PER: 1% (LYIf; PPO: BRsfLii; CK: REMAZEN A DO: 43 FJr; D10: BEA-FEI0% 10 cm 4b; D20: BEA-2E30% 20
cm Ak, Different uppercase letters represent significant differences between different decomposition times in the same season ( P<0.05 ),
and different lowercase letters represent significant differences between different decomposition distances of yak dung addition ( P<0.05) .
Data in the table are means + standard deviation( n=3 ). BG: B-glucosidase ; LAP: Leucine aminopeptidase; NAG: B-N-acetylglucosaminidase;
PER: peroxidase; PPO: phenol oxidase; CK: Control treatment without adding yak dung; DO: under the dung; D10: 10 cm from the edge

of yak dung; D20: 20 cm from the edge of yak dung.

1 R BRZHEAFEUS I AN [ )2 R 1 5

Fig. 1 The effect of adding yak dung in cold and warm seasons on soil enzyme activity in different soil layers
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Table1 Two-way ANOVA of yak dung decomposition time and distance on soil enzyme activity

&S] T2 KR
df BG LAP NAG PPO PER
Season Soil layer/cm Factor
s 0~10 Time ( T) 1 42.662" 24.059" 20.163" 11.658" 319.8737
Warm 10~20 18.556™ 22.295™ 76.708" 14.813"™ 103.868"
season 0~10 Distance 3 1.582 30.652" 12.438" 2.137 57.162"
10~20 (D) 1.025 14.553" 2.620 5.704" 38.746™
0~10 TxD 3 1.443 63.002" 33.724" 3.646" 92.4817
10~20 1.674 11.431" 4.795" 19.543™ 48.372"
s 0~10 Time (T) 1 120.401" 155.200" 190.562™" 8.353" 10.543™
Cold season 10~20 0.343 122.384" 0.888 26.679" 43.400"™
0~10 Distance 3 10.584™ 75.544™ 17.378" 20.696" 62.1817
10~20 (D) 1.712 4.984" 16.501" 43.501™ 20.954"
0~10 TxD 3 3.797" 30.760" 22.740" 44.587" 44.840™
10~20 5.748" 12.682" 5.665" 78.510” 0.492

H: *P<0.05; ** P<0.0l, Time (T): ¥E4FF&/0fiMf ] ; Distance (D ): $E4FEIMEIEES; T x D: 44 FE 50 il Io] ] A HE 25 52
HAEAH. TE. Note: * P<0.05; ** P<0.01. Time ( T): Decomposition time of yak manure; Distance ( D ): Decomposition distance of

yak manure; T x D: Interaction between time and distance of yak manure decomposition. The same below.
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B) 2 5 B F A EME (P<0.01), LAP #EPES TN,
NH,-N. NO;-N. AP, C/N. N/P, SM & HyH
KRR (P<0.01), NAG 1 TP, SM 2 [H]F) 2 Bl
FUMI &M (P<0.01),
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PER*®
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Fig. 2 Relationship between soil enzyme activity and soil physicochemical characteristics under yak dung deposition in the cold and warm
seasons
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