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Soil enzyme activities and its response to simulated nitrogen deposition in an

evergreen broad-leaved forest, southern Sichuan

SONG Xue-Gui, HU Ting-Xing" , XIAN Jun-Ren, XIAO Chun-Lian
College of Forestry and Horticulture, Sichuan Agricultural University, Ya'an 625014, China
Acta Ecologica Sinica 2009 ,29(3) 1234 ~ 1240.

Abstract: To explore the response of soil enzyme activities to simulated nitrogen deposition, an in situ experiment was
conducted in a native evergreen broad-leaved forest in southern Sichuan. Nitrogen-addition was carried out within the forest
in 2005. Four nitrogen addition treatments i. e, null nitrogen level (CK), low nitrogen level (LN, 50 kg N hm > a™"),
moderate nitrogen level (MN,100 kg N hm > a™") and high nitrogen level (HN, 150 kg N hm *>a™'), were established in
the forest. All nitrogen treatments were carried out in triplicates. All plots of treatments were laid out randomly. Beginning
in July, 2005, Ammonium nitrate ( NH,NO,) solution was sprayed by hand monthly onto the floor of these plots throughout
the whole year. During the study period, the enzyme activities of hydrogen peroxides, urease, cellulose and invertase
presented a virtical higher distribution at 0 — 10 cm depth than those at 10 —20 cm depth. All enzyme activities changed
with seasons, but their patterns varied depending on sampling time and soil layers. The peaks of activities occurred in
Autumn at both soil depths of 0 —10 c¢m and 10 —20 cm for hydrogen peroxides, for urease, which occurred in Autumn at
the depth of 0 — 10 cm and in Winter at the depth of 10 —20 cm, for cellulose at both soil depths, which occurred in
Spring, for invertase at the depth of 0 —10 c¢m, which occurred in Autumn and Spring, and at the depth of 10 —20 cm,

which occurred only in Spring. Overall, the responses of soil enzyme activities to nitrogen deposition in the evergreen broad-
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leaved forests were different. Nitrogen deposition had negative effect to some degree on hydrogen peroxides activities. In
contrast, the urease activities were found to be stimulated by nitrogen deposition. The results also showed that cellulose

activities decreased in all treatments, whereas invertase activities increased to some degree by nitrogen deposition.

Key Words: soil enzyme activities; evergreen broad-leaved forest; nitrogen deposition; southern Sichuan
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SRS E—RI“EMNAESRE, WZWHENREY K FHEY AN ESENS, EE SR E
B i, ARV NG TR RRARK T Z 5T JERaE, K 1961 ~2000 4F , W9 35 1
FIHERA 1.4 x10%kg-a ' FF 5 6.8 x 10" kg-a ™', FiiiH7E 2030 44 FFHZE 1.05 x 10" kg-a™', HRTRE D
BHER=ZKAVTEEFRZ —, MEHSET M TRV HE - LR, RERAVIEFEER BIES%ET
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1 HREER

TR T I )1 2, P e 3 G R )1 B o XU FR AR B (103°477 ~ 103°49" E(28°29" ~28°54" N, g4k
1350 m) , Z X8 WHHARIEFRSERX, F B K R 1780 mm, FEEPLE T ~8 A 47 XA A
90% ,4F H BRI % 939 h, 24 H VIR 12.8 C,&HAH (7 A ) Mild A (12 A6) W3R 3518 25
CH3 C; I HEE, TR 60 ~90 cm, Frih I kLR, AR E & 10% ~20% . LHXZEE Tk
PR, AR DTN 15 ~20kg N-hm ~>a ™' o RIGHE ARG, B 26°,

FEdb IERRE R 1,
1 B IEARAE
Table 1 The soil properties of experiment plots ( mean + SD)
+ 2K Soil layer A #L C Organic matter 4> N Total N 4> P Total P 4> K Total K
(em) (5kg™") (g-ke™) (5kg™") (gkg™") i
0~10 116.59 +1.65a 3.37 +0.11a 0.44 £0.03a 6.53 £0.70a 3.44 £0.06a
10 ~20 46.63 +£1.79b 1.38 +£0.04b 0.33 £0.04a 6.46 £0.44a 3.70 £0.04a

[E PR MR F R R ZRALEZE (P <0.05) Values suffixed with same letters within one column mean no significantly difference at P <
0.05, n=3

ZXBHEYHEEE , FAREEY 21 m AHEL 70% , FEWMFAE H B HAKZE T ( Neolitsea aurata) /K
a7 ( Schima superba) & 3} #% ( Lithocarpus hancei) \JEE ( Machilus pingii) . SR 1L ( Symplocos botryantha) (1%
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AK(Eurya nitida) VW Acer davidii) KM AH¥E(L. megalophyllus) \EF#E ( Rhus succedanea) RS AR (A.
sinense) FJITEHG (M. lichuanensis) FPI4E ( Cinnamomum cassia) %, HEARZEE 2 ~3 m HFZ 80% , L) EIR
WAL R AR AR ARFILZS (Camellia sp. ) 5 R F . EARRERATEE.
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Jiti NH,NO, , RIARYE R, ¥ B IR T i EmE i) NH,NO, R 1E 0.4 Lk (4R ini K
A THIEREK 1.2 mm) J5 , T3 2088 35 85 7E bR P 385 87 , Xof BEASE J7 U gs S5 K o
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REHE MR B IR ERT (274 d) ;AR L JE MRS TE & R,0 ~ 10 om B REREREVE HE1E
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3.2 IEEHEMEXS B N TURE R N

LI, & N AT ,0 ~ 10em it EALEREEHEE R T 10 ~ 200m, (A [F] 2 Wit S S B 1 M 2
TR ZE TGS (E 1), 0~10em 153 AL SR E M B Z RT3 (P <0.05) ;10 ~20 em it EALE
B PR T XS B HE RN B E . R, N TR 2 30 ) 4 i bk 338 0k AL SR Y 1 , (E A R Pl
REERSE NS5 . 760 ~ 10em 1 10 ~20em )2,k 0 ~ 10em +)Z 92d #b, HA BRI [E] 4R L R N 4k
B EA SRS R R VE R TR N AU N ALBE (P <0.05) , HFEF AL H A TR — 5.

% NAEFT ,0 ~ 10em FIREGIE PE IR T 10 ~20cm;0 ~ 10em F R B 5 1 59 2= 15 8L AR R BN T B
M0 10 ~20 em WIRI K5 EFETRE (K 2) o AAFEAF-FLLIES A WA[E, % N L35 CK Z[E# 2
FAFOWA 2, RRI L B B, RETE 92d.183d B N LLFXT 10 ~20 em + ZIREGE A —E H
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The response of soil hydrogen peroxidase activity to nitrogen deposition
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Fig. 2  the response of soil urease activity to nitrogen deposition
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Fig. 3 The response of soil cellulose activity to nitrogen deposition
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Fig.4 The response of soil invertase activity to nitrogen deposition
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SRR, X AT BE S BRI (N A B I R AR L A RIZE T3R5 R R LS5 5%, AT — BT R IR A
BT -

AT I, AN R B DX A R R AR A 25 R G, JH SRS P X N TR ARy iy 2t A R P b, 30 7 7 B 2 A IX
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