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Abstract: Clarifying the characteristics and influencing factors of specific soil enzyme activities in the process
of vegetation restoration is of great significance to objectively revealing the change characteristics of microbial
activity in the process of vegetation secondary succession. Based on the method of spatiotemporal interaction,
this study selected five stages in the vegetation secondary succession process in the loess hilly region as the
research objects, including farmland, grassland, shrubs, pioneer forests and top community stage, and
discussed the change characteristics and influencing factors of specific soil enzyme activities of seven enzymes
(B—1,4—glucose Glucosidase (BG), cellobio hydrolase (CBH), B— xylosidase (BX), N—acetyl —beta—
D—glucosaminidase (NAG), leucine amino peptide (LAP), alaninase transaminase (ALT)) and alkaline
phosphatase (AP)). The results showed that in the process of vegetation secondary succession, unit soil
organic carbon (SOC), soil CBH, BX and NAG activities increased significantly at first and then decreased
significantly (P < 0.05), and it reached the highest point in the pioneer forest stage; while the activities of
three enzymes per unit soil microbial phospholipid fatty acid (PLFA) showed opposite trends (P < 0.05),

75 B #:2021-02-25

BETE BETEE 1 ARPLE RS RII5 H (2021)C-50) 5 H %K H AR FFE4 T H (41771557)
FE—1EE  TMH 996, L, AR5 A, EEAF R AESEHR . E-mail: wangmeil82@163.com
BEEE EQIS— B 4L R R L AESIN, EENFREAESHI ., E-mail: xueshal00@163.com



182 KPR 2= R

% 35 &

and reached the highest level in the top community stage. Correlation analysis showed that soil CBH, BX and

NAG enzyme activities per unit SOC and PLFA were significantly negatively correlated with soil pH and

significantly positively correlated with soil DOC (P < 0.05) ; specific soil enzyme activity per unit SOC and

PLFA were significantly positively correlated and negatively correlated with soil biological factors, respec-

tively (P <C 0.05). Redundancy analysis showed that the phosphorus content as well as the carbon and nitro-

gen content in the soil were the main driving factor for the change of specific enzyme activity per SOC and

PLFA, respectively. This study provided new information for further revealing the soil nutrient cycling and

quality changes during the secondary succession process.

Keywords: loess hilly area; vegetation succession; soil microbial community; soil specific enzyme activity
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S1 7.71t0.07a 10.6£0.13d 1.140.02¢ 0.077240.005a 56.04+1.51c 10.2+£1.20a 9.54+1.15a
S2 7.5+£0.07ab 12.8+0.25cd 1.340.06¢ 0.05740.002b 60.3+2.06c 8.4+0.60a 1.840.08¢
S3 7.340.06bc 16.4=£0.37bc 1.640.06b 0.05940.001b 70.2£2.52b 10.0£0.07a 2.24+0.12¢
S4 7.14+0.08¢ 18.7+0.19b 1.7+0.02b 0.064=40b 78.4+3.35ab 9.44+0.10a 2.540.06bc
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5 FRG R, B2 % i PLFA 1 5840 % ity (24.6%),DOC(23.6 %) Fl TN(23.4 %), HiAy it F
B ERETRZ B A E L5 aP f1 TP, Wi AP A0 45 4 3 pH (20,5 %) V4T PLFA(18.9%) #0l
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& PLFA 0.161 0.494" 0.468" 0.711" " —0.051 0.130 0.192
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HE PLFA 0.154 0.440 0.370 0.633"" 0.020 0.130 0.193
G PLFA 0.17 0.519" 0.477" 0.768" " " —0.084 0.107 0.206
G~ PLFA 0.114 0.365 0.365 0.577" " —0.033 0.139 0.133
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bR BG/PLFA CBH/PLFA BX/PLFA NAG/PLFA LAP/PLFA ALT/PLFA AP/PLFA
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SOC 0.071 0.779° "~ 0.646" " 0.739" "~ —0.075 0.240 0.250
TN 0.065 0.739" " 0.628" " 0.680" "~ —0.137 0.250 0.236
TP —0.128 —0.258 —0.202 —0.302 —0.231 —0.514" —0.633" "
DOC 0.020 0.633" " 0.552" 0.713" "~ —0.100 0.169 0.276
aN 0.268 0.007 0.190 0.211 0.238 0.124 0.072
aP 0.010 —0.020 —0.043 —0.219 0.019 —0.306 —0.449"
& PLFA —0.529"° —0.090 —0.267 0.145 —0.727" " —0.486" —0.373
A PLFA —0.552" —0.131 —0.307 0.108 —0.737" " —0.499" —0.397
B PLFA —0.480" —0.035 —0.233 0.159 —0.622" " —0.442 —0.314
G PLFA —0.394 0.036 —0.129 0.354 —0.620"" —0.384 —0.248
G PLFA —0.622" " —0.247 —0.408 —0.080 —0,781" " —0.539" —0.481"
< SF
— aP :38.5%, P <0.01 -
TP :322%,P<0.01
BX A A\SOC pH :16.3%, P<0.05
i DOC :14.6% , P <0.05 G'PLFA
1399 4" B PLFA
" & SOC :13.9%, P <0.05 - F B e pLFA
; / A - SE B PLFA
= X e ',,"}()}'PLFA
~ \‘. .:". ~—~ BX
X N\ X
— -\ o
) A N ha]
Sofm——— i W S
2 / “‘-_ "====::=====Z:k_~'>ap Q
a ALT a
5 AP
" w/| ALT ..
[=3 < ¥
T T LAP _
LAP \ pH
% SOC :26.3%, P <0.01
pH GPLFA :24.6%, P <0.01 pH: 20.5% ,P <0.05
o |POC:23.6%, P<0.01 41 PLFA :18.9%, P<0.05
: — [TN:23.4%, P<0.01 HLPLFA :17.4%, P<0.05
-1.0 -0.5 0 0.5 1.0 -1.0 0.5 0 0.5 1.0
RDAI (54.14%) RDAI (64.56%)
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