%530 B 6 14 K RS Vol.30, No.6
2023 4F 12 A Research of Soil and Water Conservation Dec., 2023

DOI1:10.13869/j.cnki.rswe.2023.06.050.

TRAESC, FAREGE . ARG, SF. RV S T RG AL AT i R A 5 3R A0 BRI ROV [T K 2 ARFFIFSY . 2023,30(6) :102-111.

ZHANG Yanwen, ZHOU Yajie, ZHANG Buran, et al. Soli Enzymatic Stoichiometry and Nutrient Limitation During Revegetation in Sand-Fixing
Forest[ ] ]. Research of Soil and Water Conservation,2023,30(6) :102-111.

Elib ik E B F T ERIES 75 57 BR $l LA

KIS, BIRERES, KAZ:, BT, & R, KNP
QLPGAL R MBI K B RFERE ST, PRV A% 7121005 2. VG LR MBI K% WIR 58268, Bevi i 712100)
OB [ H A AN K L T R B v AL A VK A R A O R A B HE R o BIR AR L AT YR A
R N T DR TE A B 55 o e Re y S AL, [0k 1 PRI B AR5 IR E S RV X9 2F B e v b
(0 )X I8 EBEIK G 25~56 a AR 5 T% R [ V0 bk sf (8] 77 50 4 b L 0 %8 43 7 T 0—10 em M1 10—20 cm 4 )2 (9 g 1 B 05
P AR S AR A T 0 VAR AR S R R A R A T SRR . (45 SR T BE A A UK AR B I, R AACHD, 1 ¢ BT A
Wl 1 (BG) (B-1,4- Z Bt 2 231 2 5 1 il (NAG) (52 2018 20 K i (LAP) FG P B 2 i (AP) TR PR R 1 )2 1 2 W 3
Thim ks, (S M 0 R A AR Al 8 A T R L A T R R AR .56 a MBI B B P, R 3R C 2 NLC: P,
N = PRG35 Ak 27 T 5 L o 2 W AR DIk 52 30 TR) o A W AE 4 52 N KR S 2 18, PR R T A 1] L AR
TEFRARMWE 25 a B 1020 ecm 2 8 P R, (4590 JE VD MRAE B K B 0 3548 7 - WG I 1k 1o 7 4 Je ik
RAC A RE ), BAEMR S a3 2 b 1 SR W T B 32 22 B N FR A BRI
KR RAMEGIE L AR AW AT R AR s SRR BV ES RV
FESHES:ST14 X ARIZAD : A X EHS:1005-3409(2023)06-0102-10

Soli Enzymatic Stoichiometry and Nutrient Limitation During

Revegetation in Sand-Fixing Forest

Zhang Yanwen', Zhou Yajie’, Zhang Buran®, Tuo Weiwei', Yang Jing', Tong Xiaogang®
(1.Institute of Soil and Water Conservation s Northwest A&F University s Yangling s Shaanxi 712100, China ;

2.College of Natural Resources and Environment s Northwest A&F University s Yangling s Shaanzi 712100, China)

Abstract ;[ Objective ] This study was conducted to explore the response of soil extracellular enzymes and
enzyme stoichiometric ratios to the revegetation process of desertified land and their nutrient limitation
effects, which can provide insight into the nutrient conversion capacity and mechanism of the revegetation
process of artificial sand-fixation forest. [ Methods] Based on time-space substitution, the semi-fixed sandy
land was sampled as O years control site, and the shrub and arbor sand-fixing forests with chronosequences of
25~ 56 years revegetation in Mu Us Sandy Land of Yulin were chosen. The evolution characteristics of
enzyme activity and its stoichiometry, and resource limitation on microbial nutrient requirement in both 0—
10 ecm and 10—20 cm soil layers were analyzed. [ Results] The activity of B-glucosidase (BG), B-1,4-acetami-
noglucosidase (NAG), leucine aminopeptidase (LAP) and alkaline phosphatase (AP) in both soil layers
under two forest lands increased continuously with year increase of vegetation restoration. However, unbal-
anced changes among the enzyme activities resulted in significant increase in soli enzymatic stoichiometry.

The ratios of C¢# N, C: P and N ¢ P calculated based on enzyme activity showed the increasing trend during
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56 years of revegetation in both forest lands. And, significant increase in soli enzymatic stoichiometry reflected

that microbial growth was limited by nitrogen (N) rather than phosphorus (P). Resource limitation by P

only was observed in 10—20 cm soil layer in arbor land with 25 years of revegetation. [ Conclusion ] Revegetation in

sand-fixing forest improved the enzyme activities and enhanced transformation of carbon and nitrogen in soil, and soil

microbial activity was mainly limited by N nutrient during the vegetation restoration process.

Keywords: extracellular enzyme activity; ecological enzyme stoichiometric; nutrient limitation; sand-fixation

forest; Mu Us sandy land
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Table 1 Descriptions of the sampling sites and soil physicochemical properties at 0 —20 cm layer
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Fig. 2 Enzyme activity characteristics of trees and shrubs in different soil layers under different recovery years
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