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Kinetic parameters and temperature sensitivity of soil nitrogen and phosphorus transforming
enzymes in Robinia pseudoacacia plantations under different vegetation zones on the Loess
Plateau, China. ZHAO Zi-wen'>, WANG Guo-liang'’, WU Yang*, CHEN Wen-jing*, LI Yang-
yang'®" | LIU Guo-bin'?, XUE Sha'* ('State Key Laboratory of Soil Erosion and Dryland Farming
on the Loess Plateauw, Institute of Soil and Water Conservation, Chinese Academy of Sciences and
Ministry of Water Resources, Yangling 712100, Shaanxi, China; >University of Chinese Academy of
Sciences , Beijing 100049, China; *Institute of Soil and Water Conservation, Northwest A&F Univer-
sity, Yangling 712100, Shaanxi, China; *College of Forestry, Northwest A&F University, Yangling
712100, Shaanxi, China).

Abstract; Soil enzymes are catalysts for organic matter decomposition, the kinetic characteristics of
which are important indicators of the catalytic performance of enzymes, with important role in evalua-
ting soil health quality. We examined the responses of soil enzyme kinetic parameters to temperature
change and the variation characteristics of their temperature sensitivity ( Q),,) in Robinia pseu-
doacacia plantation soil under three different vegetation zones on the Loess Plateau. The results
showed that the potential maximum reaction rate (V, ) and the half-saturation constant (K, ) of
alanine transaminase ( ALT) , leucine aminopeptidase ( LAP) and alkaline phosphatase ( ALP) all
increased linearly with the increasing incubation temperature. The zonal regularity of forest zone >
forest-steppe zone > steppe zone was presented in V. The temperature sensitivity of V,
(Qiov,,,) ranged from 1.14 to 1.62, and the temperature sensitivity of K, (@, ,) ranged from
1.05 to 1.47, with both values being lower in forest-steppe zone than other vegetation zones. In low
and high temperature regions, the variations of Q,, in different soil enzymes differed among vegeta-

tion zones. Results from redundancy analysis showed that ,, had a significant correlation with envi-
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ronmental variables, especially soil nutrients, indicating that ,, would be affected by other envi-

ronmental factors besides temperature.

Key words: Loess Plateau; vegetation zone; soil enzyme kinetic parameter; temperature sensitivity.
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Table 1 Basic introduction of the experimental areas
T W FEHL G K PEFH Tl A
Vegetation zone Site Longitude Altitude Dominant species Soil type
and latitude (m)

B R A 38°44'46" N, 1204.4 HIME Robinia pseudoacacia | I Rosa xanthina Kb+
Steppe zone Shenmu 110°29'48" E Aeolian sandy soil
FRAREE JEHT 2R f 37°25'19" N, 1178.3 HIHE Robinia pseudoacacia =5 Stipa bungeana wa
Forest-steppe Suide 110°09'55" E Loessal soil
zone GIE 36°44'25" N, 1110.9 JIRR Robinia pseudoacacia A& 1=K Stipa bungeana L

Ansai 109°15'11" E Loessal soil
Foditd exia 35°24"27" N, 1276.5 R Robinia pseudoacacia ¥EXE Forsythia suspensa Gt
Forest zone Chunhua 108°31'44" E Loessal soil
R2 MREIBFEERUEHER
Table 2 Basic chemical properties of soil in the experimental areas
AT pH SOC TN TP SOC/TN SOC/TP TN/TP
Vegetation zone (g-kgh) (g-kg™™) (g-kg!)
HLJFAT Steppe zone 8.42+0.0la  2.36+0.15b  0.51+0.01b  0.014+0.001b  4.6+0.2b 166+17a 36.1+3.1a
PR By Forest-steppe zone 8.39+0.00a 3.17+0.14b 0.57+0.00a 0.018+0.001b 5.6+0.2b 174+3a 31.2+1.3a
FRMRALT Forest zone 8.17£0.01b  5.28+0.50a  0.52+0.01b  0.033+0.000a  10.3x1.2a 162+10a 16.5+3.1b

[FZ A R Fh: R n 22 53 i 3 ( P<0.05) Different letters in the same column meant significant difference at 0.05 level. SOC +HEAH WK Soil organic
catbon; TN; 4% Total nitrogen; TP 48 Total phosphorus. T[] The same below.
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Fig.2 Kinetic parameters and their temperature sensitivity of soil enzymes in different vegetation zones.

* P<0.05; * * P<0.01. ALT: N& R ZH# Alanine transaminase; LAP: =% MR & FIKHE Leucine aminopeptidase; ALP . Bl B2 HF Alkaline
phosphatase. /N [f] 55178 25 5 2 3 ( P<0.05) Different letters meant significant difference at 0.05 level. T[] The same below.
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Fig.3 Temperature sensitivity of kinetic parameters of ALT, LAP and ALP.
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