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Soil enzyme activities under fallen logs and their environmental gradient analysis
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Abstract; Fallen logs are essential structural and functional components of the forest ecosystem, but the decomposition of
fallen logs is very slow. Until recently, there has been a lack of knowledge about the effect of fallen logs on soil biological
properties. The objective of this study was to determine the temporal and spatial distribution patterns of soil enzyme activities
under fallen logs and how they were influenced by environmental variables during log decomposition in the Tianbaoyan
National Nature Reserve. A multivariate analysis was performed to investigate the connections between environmental

variables and soil enzyme activity. This study took place in Tsuga longibracteata forest, which is in the Tianbaoyan National
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Nature Reserve, Fujian Province, China. In the forest, the coefficient of variance for soil enzyme activity shows a high
degree of variation. The cellulase spatial distribution pattern showed the greatest change, whereas changes to protease,
urease, and invertase activities were lower. The increase in decay class caused a decreasing trend in protease and urease
activities, hut cellulase activity increased. Soil enzyme activities were positively associated with soil organic carbon (SOC)
and total nitrogen (TN). Among the environmental variables, soil chemical properties had the greatest effect on soil enzyme
activities, which suggested that soil chemical properties should be taken into account when assessing the effect of fallen logs
on soil enzyme activity. These activities were positively associated with TN, SOC, elevation, and slope. We identified the
interactive relationship between fallen logs and soil enzyme activities and showed that the presence of fallen logs plays an

important role in forest C recycling.

Key Words: Tsuga longibracteata; fallen logs; soil enzyme activity; environmental variables; Tianbaoyan National
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Table 1 Coefficient variance of soil enzyme activity under fallen logs at all seasons

+$EM Soil enzyme XFHE CK % Spring B Summer Fk Autumn £ Winter
FEAKL(N) 28 57 57 57 57

FE 1l Protease 0.31 0.32 0.40 0.40 0.37
JIRA Urease 0.59 0.59 0.63 0.64 0.62
LT Cellulase 0.92 1.03 0.83 0.73 1.29
HEWERG Invertase 0.39 0.36 0.51 0.43 0.33

http ; //www.ecologica.cn



4 A E = 37 &

SIS 0 S e T - MR Ak 1 235 1) A3 28 b A /N3 2 SR /S - M Ak 1 235 1) 2 S P 1 1) e T 00 S e - S G e 1 s
153 A Joy S HAR SRR L S5 38 1 FNIRT 1 AT LA M o 4 b 1 ST PR R U P 45 DA B8 S | SIS 2 422 AL 2 AN R B 5 R 7 5
MRS, 2T 4 32 Y 2 8] A3 A A% SR AR A A, AR 52 BRI 5 W) AR JRE A R 5 11 g S TR A

1.0 1.0

Protease

Urease

Cellulase ’ Invertase .

B1 TEEEHENECRESHERTF 2 MIFHEXER
Fig.1 Relationships between variation patterns of soil enzyme activity and the first two axises of environment variables
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Table 2 Soil enzyme activity under fallen logs at all seasons

1451 Soil enzyme X} iR CK % Spring ¥ Summer K Autumn £ Winter
EE M Protease( pg/g) 80.97+3.91a 90.67+3.89a 84.98+4.49a 82.4424.40a 88.09+4.35a
JI% B Urease( mg/g) 0.56+0.13¢ 0.82+0.06a 0.65+0.05bc 0.5720.05¢ 0.78+0.06ab
LY E T Cellulase(mg/g) 0.55+0.15b 0.67+0.09b 0.68+0.07b 1.50+0.14a 0.92+0.15b
BEWENE Invertase( mg/g) 14.26+2.01bc 16.73£0.81a 12.79£0.87¢ 14.28+0.81bc 16.05£0.71ab

[E—fF AR 7B R AL B A] 22 5 .28 P<0.05
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Table 3 Coefficient variance of soil enzyme activity under fallen logs in different decay classes

+ S JE 12554 Decayclass

Soil enzyme X CK 1 2 3 4 5
FEAKL(N) 28 40 48 48 48 44

& 1/ Protease 0.41 0.38 0.41 0.34 0.37 0.38
JIkF Urease 0.52 0.67 0.54 0.53 0.47 0.87
L1 A R TE Cellulase 0.90 0.90 0.79 0.87 1.39 0.97
TERER Invertase 0.52 0.46 0.46 0.43 0.34 0.39

AN [ R A AR A b - RGP 9S4 (3R 4) o SR AR G IE] 4 BRI G MR Y 22 52 AN B3, R
L2 ORI A LS 9% 25 T v TG A M1, £ A4 RS A RSB S  55 0 T ve THT F  RE H% PEAE 28 3 I 2 2 gk
BFIFRRAE,

R4 TRBESREAEMAL T IREEFE

Table 4 Soil enzyme activity under fallen logs in different decay classes

- el JE 254 Decay class

Soil enzyme XHE CK 1 2 3 4 5
1§ Protease/ (pug/g) 80.97+6.28a 88.87+4.88a 87.86%5.67a 86.51+4.21a 84.93+4.64a 84.60+4.85a
JI% A Urease/ (mg/g) 0.56+0.05a 0.77+0.08a 0.73+0.06a 0.69+0.05a 0.65+0.04a 0.70+0.09a
LYk EK i Cellulase/ (mg/g) 0.55+0.09b 0.61+0.08b 0.99+0.13a 1.04+0.13a 0.91+0.18ab 1.12+0.16a
WEAH T Invertase/ (mg/g) 12.36£1.22a 13.84+0.91a 14.19+1.03a 15.85+0.99a 15.32+0.75a 15.52+0.90a

3.3 IREEIR AR i Ak - MR 1 5 )

AMFFERH Canoco H11Y Forward selection XJ 335 A £ 471 A s ik , e J5 15 3 7 D EZ 5N 1, 405
IR B B pH E | REEA LR (SOC) | IR (TN) MEIAR B, IF1531E 2 /19 RDA 3 Hrai R &
2 WS 1 HEFR SRR T LSRRG PR SR 2 0] 5E R 1 58.5% , 4R 2 HEFR A — BB T EHE XA
() 30.8% , RIS 1 HEFPAlANZE 2 HEFP il 3L [F i Bt ik 89.3%, Horp | FREE A 146 - Mgl Pk s ma f 1 £
A MU >pH (B > 54K > + 384 20> 307 > 3 1) > BRI 3L, S A BE N F i e e it i &, T b e ik
(74.1%) >HIE HF (24.7%) , 7T UL, -84k 2= e tod - B M 0 25 Sl 21 TAR AP g ke . HEP IR B sk iy
e A R SN K R DT R /I, B 2 AT LUE B B B 4 il o 4 1 AH G, U B EIR 9 7
A T v RS 4 G P R S 52 R A SR/ TTET 4 2R A3 A 2 BT R R R K fEL AR 1Y
IS RS ARG MR (B0 ) SR IR SRR S R ARG, A 2 MRS TR M, A
BLB | 45 e AVEIAC ) 05 5 —HE PP Sl A B 35 IEAH DG (P<0.01) |, VB RN A 5 55 —HE P Sl (i 25 16 AH G
(P<0.01) , 1M pH {8 555 ZHE 7 Hlidk 2 T C (P<0.01)

x5 NEETFSHFHAOBXRESR

Table 5 Correlation coefficients of canonical correspondence analysis ordination axes with environmental variables

HeFr i R | W fr " S0C ™ (R NRIEN
Ordination axis Elevation Slope aspect Slope position p ; Logs presence
Axisl -0.044 0.161 * -0.034 -0.202 0.536"* 0.516*" 0.193 "
Axis2 0.229 ** -0.078 0.265 " -0.494 " 0.202 =* -0.023 -0.012

* P<0.05; =% P<0.01

4 itig

4.1 (R fh A A SR TG A (4 P 25 A
LR 32 S IR BRI LS 22— HR A2 A RS s i 5 A 2 R K R S
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