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Response of Soil Enzyme Act1v1ty ‘and Chemical PrOpertles to Nltrogen Addlt'ion

in a Korean Pine Plantation

LU Lai-xin' , SONG Lei', LIU Zhi-li'% , ZHANG, Jm-ho JIN Guangfze!>*" . W W P
(1. Center for Eceologmal Research, Northeast queb }r Um‘Verslty, Harbin 150040, Chma p. Bey .Laboratory of Sustamable Forestj_
Ecosystem Managément Ministry of Edudcation | Norfheast Forestry Unlversny, Harbln 150040, China; 3. School of Geography.a

Sciences ) Nanjing Normal University, Nanjing 210023 Chma) a o
Abstract; Soil enzymes participate in numeroys comp],ex biochemical processes that tdke place in the soil and play an important tole in
the na,ﬂterllgl circulation of terrestrial ecosystems.) To|explore the response of soil enzyme activities and«¢hemical properties to nitrogen
deposition in ttmperate forests, this study analyzed fout soi-}"éfllzlxm‘é" activities based on the nitrogen addition experiment plot of Korean
pine |( Ring$ kom.iensis) plantation, which was located in'-the'tiangshui National Natural Reserve, Heilongjiang Province. The results
showed that the activities of N-acetyl-glucosidase ( NAG) and alkaline phosphatase ( AKP) increased significantly with increasing
nitrogen application concentration. The activity of beta-glucosidase (BG) and acid phosphatase ( ACP) was not significantly different
among different nitrogen application treatments. The contents of total carbon, total nitrogen, total phosphorus, and available nitrogen
and four enzyme activity in the upper soil (0-10 em) under the same nitrogen application level were significantly higher than those in
the lower soil (10-20 ¢m), but the pH values were not significantly different. Total carbon has an extremely significant positive
correlation with NAG, BG, AKP, and ACP. Total nitrogen has an obvious or extremely significant positive correlation with BG, NAG,
and AKP as well as ACP. The available nitrogen has an obvious and highly significant positive correlation with NAG and AKP. The
total phosphorus has an obvious and extremely significant positive correlation with ACP and AKP, respectively. The nitrogen application
level and the soil layer had different effects on soil enzyme activity and soil chemical properties. Long-term large input of nitrogen can
directly or indirectly change soil chemical properties and affect soil enzyme activity.

Key words : temperate forest; nitrogen deposition; nitrogen application level; soil chemical property; hydrolase
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Table 1 ~ Correlation analysis of physicochemical properties

and enzyme activities

iH TC TN AN P pH
BG  0.394™  0.213" 0. 057 0. 001 -0.143
NAG  0.512*  0.373*  0.180*  0.147 -0.006
ACP  0.579*  0.311*  0.105 0.192* 0. 001
AKP  0.545™  0.299*  0.243*  0.246* 0.018
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Fig. 2 F Enzyme aetivity “was different in different soil layers
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