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Abstract: [ Objective] The relative enzyme activity and kinetic parameters of typical forest soil in loess hilly
region were analyzed and the driving factors of soil enzyme activity characteristics were revealed in order to
provide theoretical basis for the construction and improvement of regional artificial forests. [ Methods ]
Coniferous forest (Pinus tabulaeformis), broad-leaved forest (Quercus acutissima ), and mixed forest
(P. tabulaeformis Q. acutissima mixed forest) in loess hilly region were selected as the research objects.

Through field soil sampling and laboratory incubation analysis, soil physical and chemical properties and

%% B #5:2024-03-03 &5 B #:2024-05-20

REAA : B %K H KRB IS 3“2 0h—UTRE F T 3R 3 A DU e e M B L R R B 9 7 (42377350) 5 BR P 4 OE T U R A5
LI ¢ S 25 A R S B AR BF AT 7 (22] Y043 )

FE—1EE D FE (1998—) , L (WU L B P4 K B L BF 58 A2 L9 5 1) A A S S Bi 8 B . Email: 1440898587 @ qg.com,

BEEE G987, B OUE) mdb AR Em AL @l #5Z, T ENFH AW A SIS . Email: xiaolie@xaut.edu.cn,



272 K 1 O i 844 B

specific soil carbon, nitrogen, phosphorus transformation-linked enzyme activities [3-1,4-Glucosidase (BG) ,
N-acety-p-glucosaminidase (NAG)J, L-leucine aminopeptidase (LAP), and alkaline phosphatase (ALP) and
their kinetic parameters (maximum reaction rate (V,,,) . Michaelis constant (K, ), and catalytic efficiency
(K o)) were measured. [ Results | @O The soil bulk density (BD), pH value, and enzyme activities of BG,
LLAP, and ALP per unit of organic carbon all increased with soil depth; however, the soil water content
(SWC) and soil organic carbon (SOC) content decreased with soil depth. The highest pH value was in the
coniferous forest, and the ammonium nitrogen (NH; -N) and total phosphorus (TP) contents were in the
order of broad-leaved forest™>mixed forest=>coniferous forest. @ The average (comprehensive) soil enzyme
activities and K ., value were in the order of mixed forest=>coniferous forest=>broad-leaved forest. The K,,
value were in the order of mixed forest™coniferous forest>broad-leaved forest. @ The specific activities of
the four enzymes related to carbon, nitrogen, and phosphorus transformation were significantly negatively
correlated with NH -N, nitrate nitrogen (NO3 -N), available phosphorus (AP), and SOC content, whereas
the specific activities of BG, NAG, and ALP per unit of organic carbon were significantly positively
correlated with pH value. Redundancy analysis showed that SOC content had significant influence on
enzymatic reaction parameters in both coniferous forest and broad-leaved forest (»p<C0.01). The main factors
affecting the specific enzyme activities and kinetic parameters in mixed forest were SOC (p<C0.01) and TP
(p<C0.05) content. [ Conclusion] The soil enzyme activities per unit of organic carbon and K., of mixed
forest were higher than those of coniferous forest and broad-leaved forest in loess hill region, indicating that
the enzyme catalytic ability in mixed forest was higher than those in coniferous forest and broad-leaved forest.
Therefore, mixed forest should be given priority consideration in artificial afforestation to improve soil quality.

Keywords: different forest types; relative enzyme activity; dynamic parameters; loess hill region
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Table 1 General situation of experimental sites

PR w4y W /m Wig/a  BE/O
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Table 2 Basic physical and chemical properties of soil in different forest types

;Mw% / BD/ SWCY oH (i NH, -N/ NO; —Nﬁ/ AP/ TP/ soc/
TEZRE (geem™®) (mg+ kg ) (mg+kg ") (mg+ kg ") (gekg™ ") (gekg ")
Z-F 6.004£0.20%  17.924£1.27%  20.7945.71"  30.98£3.60%  0.6940.06" 116.87+24,1™
7-10 0.9240.08"  37.92+2.31%  6.3340.26"  9.4840.97"  10.8343.69""  18.0944.04*  0.7540.07  23.2944.78""
7-20 1.274£0.06%  24.63+£1.80% 6.34+0.26% 7.7440.27%  8.58+£0.98""  19.0543.17""  0.3740.06""  9.814£0.74*"
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Fig.1 Unit organic carbon enzyme activity of BG, NAG ,LAP and ALP in different forest types
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MMM 0—10 4.37 9.36 15.59  12.48 203.09  328.78  215.40  430.73 0.022  0.028  0.070  0.065
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Fig.2 Redundancy analysis of soil chemical indexes and enzymatic

reaction characteristics in different forest types
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Table 4 Correlations analysis of unit organic carbon enzyme activity and soil chemical index
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