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Abstract: Anthropogenic nitrogen (N) enrichment is a concern worldwide, as it affects almost every aspect of ecosystem
function and composition. Many nitrogen ( N ) addition experiments have been well documented to decrease plant
biodiversity across various terrestrial ecosystems. However, such generalizations about the impacts of nitrogen addition on
soil enzyme activities and microbial biomass are lacking, especially in the Three Gorges Reservoir area, as a key sensitive
ecological barrier of the middle and lower reaches of the Yangtze River. Therefore, we conducted nitrogen addition

experiments in February 2019 in Pinus massoniana plantation in the Three Gorges Reservoir area of subtropical China. Soil
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samples were collected from three control plots (N ), three low—nitrogen addition plots (N, ), three middle—nitrogen
addition plots (N, ) , three high—nitrogen addition plots (N, ) in May, August and November, 2019. We studied the
soil enzyme activities, microbial biomass and nutrient content in response to nitrogen addition, which provided a theoretical
basis for predicting soil seasonal dynamics in an increasing atmospheric nitrogen deposition background in the Three Gorges
Reservoir area. The results show that, in the early stage of nitrogen addition, the medium nitrogen (60 kg hm™ a™')
treatment increased the activities of B- 1-4 glucosidase ( BG), N-acetylglucosaminosidase ( NAG), acid phosphatase
(AP) , polyphenol oxidase (PPO) and peroxidase (POD) ; the high nitrogen (90 kg hm™ a™') treatment increased the
contents of soil organic carbon, total nitrogen, microbial biomass carbon (MBC) , nitrogen ( MBN) , phosphorus (MBP) ,
and the activities of AP, PPO, while decreased the soil pH, total phosphorus content and the activities of BG and NAG.
There were significantly seasonal differences between soil enzyme activities and microbial biomass. Hydrolase activities,
MBC and MBP contents in autumn were significantly higher than those in spring and summer, while oxidase activities and
MBN contents were higher in spring and summer. Soil enzyme activities were significantly correlated with season, soil
moisture content, soil nutrient, MBC, MBN, MBP. The change of soil enzyme activities is due to the comprehensive action
of multiple factors. Redundancy analysis (RDA) showed that soil moisture content, MBC, MBN, MBP and total N greatly
accounted for the variation in soil enzyme activities. The increasing nitrogen deposition will accelerate the formation of soil
humus, increase organic carbon accumulation, lead to soil acidification, and produce phosphorus limitation in the local

Pinus massoniana plantation.
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Reservoir area

720 THE20 B R R RR IR AR 7 DA KA A 2838 sh A e ) TR I T 3 21 5 A%, A DTRER I & sk
SR EEN SR 2 —, Bk EC A = REVUFE X, AE BN 21.1 kg hm™ o™, HARH¥ 4k
SER R RO NS T H IR AR R G R X R v w0 G 7R T R AR v RN S AR LA —
AR, (H st S SO ) 2 REE I sl T 3R L >, 0% 2 55 i R W B G e e A S 1 7 A
BEF

H A, 26T R0 ot BT 1 ) R M A 9 22 4 v FE b R AR, BLAS AP e 22 51 L RS R, AR
I &4 = T IR AR S R G RIAR AR 2 2R G UG P K A TG N- 2 Tk 2 32 4 40 W Tt 2T 24 0 /K A il A
FRVEBE RIS P, (02X T3 VA 28 R M R 251 B 7 B9 & BRI = 1 Ay
ZIAMPR 19 N- 2 T S LA A G 2 AT PR PR R TS L B- 1- 4 7 26 M Tl V6 P O B S R e, 2R R
B, RCRAE S ) 5 S Al B R 20 A G A TR (A P R LT AR TR AR LT ) 9 1, DT R e
TRES ) HIR AR SRR RIS N R T A, HAR UK (50 kg hm ™ ah) TR
TN EUKF (150 kg hm™ a™") BOMAAE SEVE FH 0 B 2 . BIF5T 36 A+ 398 3% 00 20HE 1T RE 2 45 MU I 9 45 2R
2SR FERR Y AR IR R AEZS RGO, ARy IR it FIEL i 25 A s ] 0 %of - Sl 1%
PEEA RO A TR R, SIS ZRAK L A R X AR SR B b, Yo SRUIC R £ T
AIRETIRIZL Y S PR AR TR 38 S s bk - S P AN A P A A i A R e o B

e XA R R [ e AU AS R YT R R R AR S B, KR AT 2 A E 2 30 kg hm ™ a!
it T IR E AU, BT A DU X JE XA K AL D AL ( Pinus massoniana Lamb.) A T.
AR RUTRF B FRF L Xt - e M A B A 0h 23 B2 i - HEAG FR 43R R, It H FT A 6 KA R DT finxd
U2 IX T AN A TR - SR T RN A R S R S A R S AL e R I, ST, AR
WFFE A FAGHT = 00k 2 X A N TR X G 9 - S At 06 M 2 0 24 i A 7 0 5 i 6 SRS I ) ) 240
TR , Ay T 2 bt X7 KA DT R 38 NS 7 ARbR 3R 430 20 Ay i 7 B8 (AR 9

http ; //www.ecologica.cn



24 44 ERAE A 0 DX RN A TR SR A R G A 0 A X RS A 2 P ) 9859

1 HARREBSHRTE

L1 AR5 XA

9T X SR 51304 BRI B F PREOIIE AT, i Ah T 30°46'N, 110°55'E, V- ¥4k 825 m, F-HHE B 20° )&
T B R e XU, DU 240 B ARSI 14—22°C 4R [k B 1400 mm, [F/K 82 T AE4E 1) 4—9
Ho WX NS RN 20 20 80 AFAX RERE AR, I Y 40 a, F XM & 16.96 m, F-HIHg1E 18.3 em, *F
Y e 675 BR/hm® FEHBNAROR S A 14 5) . IR AY F RO BAUE 0 155, HIIRAEZ) 40 em, MEBLLAR
SREEBE N £, MR AEAETE R Y £ 2 A . 4% ( Camellia sinensis (L.) O.Kuntze ) | 41 % M4 ( Eurya nitida
Korthals) 4844 (Ardisia japonica (Thunb) Blume) "B 5 3JE3# ( Viburnum erosum Thunb.) %5 ; BEAM YA . B2
8% B Bk ( Dryopteris fuscipes C.Chr.) A2 % ( Houttuynia cordata Thunb.) FIIT- B ( Senecio scandens Buch.Ham.ex
D.Don) %[17] o
1.2 BBt

DL AN N MO BT G, M4 2 i KA TR
TRE (30 kg hm™ a™") 1) sl pr @AY 7 2, 1% amz2m on
B4 AN [E] v R R 0 EUAL B X RR AL B Ny (0 kg KT >| 55
b a1 ) AR N ( 30 kg ™ a™) , HRUAREE N,
(60 kg hm™ a™) , &AL HE N, (90 kg hm™ ™), 75
SN TARNIEE 3 5 20 m x20 m [FEHE , 76 et
HNBE 42 mx2 m RS FEJT Z 8] 10 m 22 i
W CRARFE B B UL 1) FE DTG M PVC AT R
B PVC HRAf A R SEREE N 20 em , H 12 MRS, M
NH, NO, A4t FH =134 70 1 12 S84, A 2019 4E 2 H
BRI R AL 95 NH,NO, R T 2 1 -
et FEIESE B R 7 P ST, o 4L 06 4 Sl
BT B1 SEMERHESREE
13 - HERE S SR AR ST Fig.1 Schematic diagram of nitrogen addition experiment

SR RAIN 3(2019 455 ) (6(2019 4E8 H ) |
9(2019 4E11 )M HJE E T IRERINZ AT, 7R WBEALIESE 5 50 185 (N 5 em) SREE 0—20
em B -HE IR-G ISR B GRIRAR N I SE80 2 . — 020 ad 2 mm 07 5 8 4°C KA BTSRRI E - S S 1
WA Ay R R A Y AR R Y — R ENRT S 2 mm A1 0.149 mm 5 5 T L%
pH ALK A A A RERIE

AWFFEILIME T 3 FhOK RS P, 730002 B-1-4 MM (BG) N-C B2 A 20 5 1 (NAG) (it
BERR TG (AP) , =35 43 BIAE 1S5 22 WE 2 o (9 7K e o A R 2 56 1R ) Jo %) I e ol P S A AL 10 4 fe ot 72 v 2
THEZEEME, &g R BN EES S EHT 2 FE LY, 20 S LR (PPO) it E Ak g
(POD) , =¥ 2+ AR RN Y EE S 58, JHm 29 LA LR M/t . L HERE S I e 2
Saiya-Cork %5 (759, FH - B ( MUB ) 1 4 Ji$ 40 b5 7R K f#f il BG AP NAG 5, H L-— 0K N & R
(DOPA) NJEYIbR/~EALHE PPO POD 4, FHZTIRREEAR I E 2¢ 6 BE (/K ff i ) kW6 B (AR ) . R
PS5 FEAE-K, S0, R HL W E L IR AE WA= W i (MBC) U404 974 2 (MBN) |, 5075 FE 75-NaHCO, 12 2
P E A ) AR W R (MBP) | ORI 2 58 pH (H (K 16 2.5:1.0,pH211 FREETT) o iyl AN A S5 R 2
AL - ERINE ALK (SOC) |, FILKE ZE N E A2 A (TN) |, AR BT G 2l 285 (TP ) |, BTk
e HHEF KA (SMC)

10 m
10 m

10 m 3m

W >

5
v

g
e

http ; //www.ecologica.cn



&t
s

9860 H Eire 41 4

1.4 BdEodr

KA Excel 2016 Geit b P , H SPSS 24.0 FAFH (1 B R J7 2253 B (one-way ANONA) ()85 /N B 35 25
1 (LSD) K B0 45 TG b 22 18] (1) 22 572 2. 35 M (P<0.05) 5 WU 2 07 22 53 BT (two-way ANOVA) 43 A7 LIS AN 2=
WREAAAEL HAEH , H Pearson #H5¢ R B Z A MU /AT IR R - e 16 PE 5 FRACYE B B B 9 22 1)
B2 ; H Canoco 5.0 A4, LA 5 ARG P A A8 i, DA - S BRI o R 2k W A i M i R A e U A 43
Mr(RDA) . 22 H Origin 9.1 BAF5EM, .

2 HBROMH

2.1 AR EER s A A4 2= 15 M e

T KR 2 Z A R E R (] 2) B K S R R T REFME $(P<0.05) X1
LMK FEE R T RN 4—9 A K, T3 pH (EAN Sl & R R AT 4R = e s T B, B
RE I N >Ny >SN SN B ZESTRESFERMRAE . I DL B 2 BEE IR K42 = 2L g, 78
MBI SR [ e 4, A 50 B AE 2% 2 X SRUAS i o 137 35 SR BR S R B s LT S50 BRAR L N,
AL PRGBS B AR S s TR S HER A RE (P>0.05) , BIACKE Lk
WRAINTE ST Z0 it R S S AR 8 pH (E A LR 2% RS R AR (P>0.05) B

Ay oek Gins ZAY X Kns ZAi:ns &:ns FY X Eins

| AaAaAa Aa AaAa AaAg Aa AaAaAa

THEEKE
Soil moisture content/%
o

2019-05 2019-08 2019-11 2019-05 2019-08

ZHims e ns T X F: ns ZA5:ns o ns T X F:ns

wn
(=}
d
—_
)

Aa
45 AaAaAa £ Aa Aaa = Aa 7

P
>
S

>
S

08

AL

Organic carbon/(g/kg)
(9%
f=l

N
~

£
Total nitrogen/(g/kg)
=)
(=2}

S
[§}
T

2019-05 2019-08 2019-11 2019-05 2019-08 2019-11
H #i Date (4-H)

300 - ZEAns  &:ns Z=A XE: ns

250
200 + |
150 |
100 | [+
50 [

O A
o R4
o F&
A SE

B
Total phosphorus/(mg/kg)

2019-05 2019-08 2019-11
H 9 Date (4%-H)
B2 AEKFRFMI TR RAR 0
Fig.2 Effects of nitrogen addition at different levels on soil physical and chemical properties
AR R G FREFIR ] — RO AR 3 3 18] 2 53 .3, AN R/NG - BE 30K Al — A O3 R UK -] 28 5 .35 (P<0.05) 5 [ R 8t o P 1 245
W (n=3); % * FmN P<0.01,ns F/R P>0.05

http ; //www.ecologica.cn



24 44 ERAE A 0 DX RN A TR SR A R G A 0 A X RS A 2 P ) 9861

(30 kg hm™ ™) AR B HR IR AA 44 T -+ pH (BRI B & 5 #5090 kg hm ™ ™) AKSEHRANBE N T 435
AU RS, BIE T R pH A ek,
2.2 ARSI RS G 215 P i
221 KRG AR AL

BG 15152 2215 (P<0.01) Al ( P<0.05) B9 B Z 520 (& 3) , B IAEES B 2> F RMRHIE, 2 N Ml
N AP ES T B &M, Ny AbBREIR T BG Wk, EBMAKT, N, b B 15 BG 3G RN, M7 N A1 N,
AEFRAEAT BG 1EE T, NAG MUTEEZ 20 1 W2 ( P<0.01) , UK > F 2> M RAAE, B ZE0 1
FHH N ACHE S NAG I PESE AN, N BTN A B 15 NAG 360 FRE, AP I5ME32 297 (P<0.01) Filii &L ( P<
0.05) Bt 52, SEBURK > 5 2> - Z M AFAE , 45 2571 118 AP TG PETE N AbFE 245 Br PR, 76 N, Fl N, 4b
R Hy8Em

BAKTE , L HOK GRS YA BB T 225 KSR B % S TH S ME S (P<0.05) , #5377 1 1
T P X AN [ 7K -80S Ak B2 g o o7 AN — 30 AR /KT (30 kg hm™ a™") YT INEAS 123 NAG AP V6P T RE,
R EIKE (90 kg hm™ a™ ) IS IR 5 T 452205 AP J6PE, 90 T BG F1 NAG (R36 Pk, i Hh &K F- (60 kg hm™
a”') R A AL Bl £545 2515 + 1 BG NAG AP JE PR30,

o w:** x AKX ~~ 5&%:** £
= 250 BT Sr WX Hons = 500 Z=AYy &
‘OD ‘OD
iﬁé 200 e 400 |
#o @ E
Z= 150 B 300
£ £ Aa
E2 100 &2 200 | Aa
<5 & ;
S5 050 £ 100 =
hi = -
'_I‘ 0 M M J Q O s 1 d E
& <
2019-05 2019-08 2019-11 2019-05 2019-08 2019-11
‘i: ZAy ** 45 ns ZA5 X &(: ns H) Date (47-7)
oo 80 Ba Ba
22 70+t
e - Xt HE
7y 60 .[{Ball|Ba O XJHe
| 50t Aa Z B ﬁf‘g\
;%é 40 ABa B Bk
WE 30
=) Ny
58 20 [f
25 0t
(5]
g 2019-05 2019-08 2019-11
Z H i Date (45-H)

B3 AEKFERFMIT L IEKEEE SRR
Fig.3 Effects of nitrogen addition at different levels on soil hydrolytic enzyme activities
AR ARG FREFIR I —FOKE AR T 03 10122 53 .35 AN RVNG R 30K Al — A O3 R UK -] 22 57 .35 (P<0.05) 5 B 88l o P 3 { 245
W (n=3); %, » = J3IFRIR P<0.05 Fl P<0.01,ns %5 P>0.05

2.2.2 IR AL

20T PPO TH MY 2 BB A A INACE- 48 = 5 BIHE TR (B 4) . Hob F 2 N Kb rRflifs
PPO TGRS 5 K, B Z K2 N, KA B A5 + 35 PPO TH PRI B8 K, 5 Ny M E, PPO 3525351
BINT 36.09%1 43.0% , HEZEMEZE N, ALFETE POD & PRI, N A1 N, A0 BRI i 75 13 POD 3% P F [,
FRZE 45 KR AR AL BRI 45 POD 3% BT, B POD 3% P Bl A K SF- Y 42 s T, e ok &, 76 630
SR HCF  ME 2T PPO FI POD T P 52 M 18 A5 15 8] 5 2 7K 7 (P>0.05 ), (HAS [ 2K P 008 i Ak L4748 55
TAZET L5 PPO TR BRI B AR K18 5 58 ETHE TR, (60 kg hm™ a™" ) 7K P 07 I ik 2

http ; //www.ecologica.cn



9862 JAE = 41 4

154277 13 POD JEEIEE N, PPO 1 POD 3G P B K/ 28> 2> PR 4R1E , Hih PPO 15225 10
B2 B K (P<0.05) , 1M POD 1&PEZEY A 22 A8 .35 (P>0.05) ,

Dx B M| O PR B OEE

= ZxAoee gons FAY Eons ZHns Hins  Z=Y Fins
= 4000 [ Ca 20000 ¢
"o T/\
g Ca | BaBa f
) 3000 giﬂ 15000 F g
N3 T AaABa s g
¥S 2000} [ B Aa S E |
L™ A £ 10000 } |
EE g At A0 @ g
H ° B . po i -
g 1000 f |-: ] ‘%5000 |
1) B | o
2 2 5 . 5
= . .
5 0 E L i i ) 0 ' P -
=%}
2019-05 2019-08 2019-11 2019-05 2019-08 2019-11
H ¥ Date (4%-H)

B4 FEKFERFMILESWEF S0
Fig.4 Effects of nitrogen addition at different levels on soil oxidase enzyme activities

* % 78 P<0.01

2.3 RIEIKSF- RIS s SR ) ) B 00 2R R e

€ MBC \MBN & 56N RS I Z= T R R I — (8] 5) . B, A/ F R Ak P {45 MBC \MBN
N, ELRE R INKP 5 5 g S B IS T R A R B, b N Ak B R O 3 2 ik E 30.5%
37.7% ., B2 Ny Fl N, APREF MBC MBN % & 43 51 F B 39.3% ,34.7% 1 20.9% .27.3%, 1fii N, Ab BAH 15
MBC MBN & 400, FkZE, Ny AL BRATS MBC \MBN %4 N 105 Ny, RN b B AS HC 55 1 A 5, 284k
BIANEE (P>0.05) #5277 138 MBP 7 10 2088 I i) i 1, — 35, 3938 B0 Ny F1 N, AbFREFS MBP & & i
% NF%(P<0.05) N, AbHffif3 MBP & L7,

ZxA ** 4 ns A X E(: ns ZxA ** 4 ns A X E(: ns
g 600 qf_)b 140
€ 500k Bb Aa S 120
B S Mg
2 | BaBa | Aab I o — 100 |
§g_520400 Baba 5-%:4080_
#.8 % 300 HES
£ f LEe
=~ 200 =
%—“é %f—é% 40 |
,§ 100 | é 2 |
0 A 0 . .
2019-05 2019-08 2019-11 2019-05 2019-08 2019-11
" H ¥ Date (4-H)
£ 30 ¢ A5 ns & ns 235 X Hns
= Ab
wf P b AP
g§a 20 o g A
HEg Ab = s B K&
E 15}F Ab . o
NS E a -.[Ba 7 O %
HEZ ol . R
= o )
| ({1
ks - 7
= ) . =
0 J
2019-05 2019-08 2019-11

H 34 Date (45-H)

B 5 AEKFEREMTTEMEDENEHZIT
Fig.5 Effects of nitrogen addition at different levels on soil microbial biomass

# % 27N P<0.01

http ; //www.ecologica.cn



24 ERAE A 0 DX RN A TR SR A R G A 0 A X RS A 2 P ) 9863

HORE |, T MBC MBN &2 29 1 5 (P<0.01) /M R BB ES>HESS>E S B F>HEF>
BRZRBYRHE , MBP & i 2Rk 2> B 2> B R RHIE , R I 1R %A it s P 21y 22 5% (R A (90 kg
hm™ a™) P BB AL BRAEAS 45 22757 B3R Y A E e B & R BT
2.4 TIERGIE TS GUCE Y AE Y R ORI R

AP HT AT AN (2 1) ,BG NAG 1M 54 A (P<0.05) MBC(P<0.01) Fl MBP( P<0.05,P<0.01) f#-1F
3 IEAR, 5 MBN(P<0.05) F3E57K i (P<0.01) FA7E 35 A5G, AP 16 1ES MBC \MBP 777 3%
IEAHE(P<0.01) , 5 MBN Fil - 858 & /K G A 7E AR 0 35 1 AH OC (P<0.01) . PPO &% 5 MBN fE7E I 2% 1EAH G
(P<0.05) ,POD M5 MBN(P<0.05) Fl4# ( P<0.01) fA7F B EIEASC, BR T POD 4b, Hk 4 P& 5
T AFAEN D AR G ME (P<0.01 ) , BRI =5 A2 A AT REJE S PEAAL ) RN R Z —, b, HIELu SRS
RIBMACEAEAE B E A SE(P<0.05) , 2Ok E , 2K RG4S 2SR E, 28 EY AP R A
Wl B S A MR |, SR AU TG PR RN A 4 A 0 e RURD 2 5 A D MR A iy

R1 TEREE MEMEMENTERMERFREXSES R

Table 1 Correlation analysis of soil enzyme activity, microbial biomass and soil environmental factors

;tf(i'];es Sijjn Nitfgen pH BG AP NAG PPO POD MBC MBN MBP S0C TN SMC
pH 0.092 -0.234 1

BG 0.598 ** -0.111 0.037 1

AP 0.549 "~ 0.168 -0.085  0.622"" 1

NAG 0.581 " -0.070 0.032 0759 " 0.870 " 1

PPO -0.888 "~ 0.039 0.091  -0.410" -0.344" -0.379" 1

POD -0.280 -0.011 0.180 -0.037 -0.154 -0.097  0.453* 1

MBC 0.298 0.145 0.014 0457 0.709** 0.687 **-0.099  0.159 1

MBN -0.440 ** 0.140 0.114  -0.413" -0.437""-0.345" 0.376" 0.406" 0.038 1

MBP 0.294 0.154 -0.368° 0354 0.479"" 0.4957°-0.260  0.067  0.583"* 0.169 1

SOC 0.012 0.146 -0.498** 0.242  0.102 0213  0.013 0307 0417* 0.182  0.571"" 1

TN 0.334" 0.095 -0.269  0.364" 0272 0386 -0.266  0.195  0.574"" 0.128  0.641 " 0.861"" 1

SMC -0.484 " 0.054 -0.294  -0.529 " -0.676 " -0.626 ** 0.240  0.150 -0.327  0.556**-0.109  0.267  0.126 1
TP 0.019 -0.359 " 0.647 **-0.037 -0.275 -0.119  0.160  0.510** 0.040  0.143 -0.251  0.049  0.160  -0.001

BG: B- 1-4 B B-1-4 glucosidase; NAG ; N-ZBE B A A HE N-acetylglucosaminosidase ; AP ; FRTEBEHRRE Acid phosphatase ; PPO ; 2B &AL Polyphenol
oxidase; POD . i E ALY Peroxidase ; MBC ;134 ¥ 2E ¥ Microbial biomass carbon; MBN . 24 A 4t & Microbial biomass nitrogen ; MBP « {2 4 A ¥ % Microbial
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Table 2 Regression analysis model of soil enzyme activity and microbial biomass, soil environmental factors

it A Bl 577 7%

Enzyme activity Regression Equation R P
BG y=122.54-347.10x,+113.43x, 0.468 <0.001
NAG y=50.12+0.08x, - 116.28x, 0.653 <0.001
AP y=380.22+0.39x,-0.71x,-409.73x,-0.35 x 0.845 <0.001
PPO y=1207.47+11.62x,~23.74x, 0.249 0.009
POD y=4803.81+42.03x,+23.76x, 0.373 0.001

xy B AE W) A W) BB Microbial biomass carbon, x, ; il 4= 4 4= #) & % Microbial biomass nitrogen, x5 : i 2 9 4 ¥ & #§ Microbial biomass
phosphorus , x, : T35 K & Soil moisture content x5 ; T34 HLEK Soil organic carbon, x4 : % Total nitrogen,x, ; 28 Total phosphorus,y; +HEEEE P

Soil enzyme activity

3.2 AN[RIZKSER AN XS 4 SRR A 8 215 5 T

— BN h, IERCE W A Bl R 28 T 2 IR U] AN s TR W R T SR e T R B Y R
K, TS UK B NAG 161 T B B Bk i BG AP JEETIE Y B2 23e# W I AE&E T ir
FRARRGE, A BT R W, AP0 TR M X B BR R B K BREEE E (H D S AR T A M
X HEK B PR AT L RS IR B K A T T A R R 4 SR TR M B S R R A ORS TRDE AE RK 2E
SRR ARAE KT (30 kg hm™ a™) FIE EUK (90 kg hm™? a™") (VR JE45% BG F1 NAG (5 M
K, i RUK (60 kg hm™ a™") IR AL BEAN (154 215 £ BG \NAG AP JGPEIIE N, 31X 5 MRAE R 48 A
HIBF 5T 25 AR AL, P RE 2 T rh B2 0GRS N TR A A R B SRl W B FE K, 3K
ffHE BG A NAG BTG MR B R IR T 808 & T UL IR B, BTG EE & R XA frdt— 56 0E

Z By A AL A A DR I AR R s N ) S 5 5 2 A VL 4 f# . PPO REMS
FALER AL S Y TR YRR, POD REHS AL A BT R K115 2N ] LAY R 25, I 1 i ke 1= 438 1) Ji8 9 Ak AL AT AL AR 1Y
REEEY . 2RO RSN T FRAK A B A5 | F2 B R BRI T 5 A R A A
PR A A P TR AR PRI AR TR ) AT T, T (o L s R o0 (AR SR B, P60 kg hm ™ a™")
IRV AN Ak PR A545 251 1458 POD & PRI RGN, AR ZKSF- 10 S0 in b PRSI 0 T 45 215 3 PPO 1915
PE AT LS IO AR 6 1 02 I AR RN FEA L L B I N R M — — R 22 AL
TEE AR SC A A=, i EL LAt A= Py e S DR o 4y i 7 ] B85 8 LR 25 AR R, AN — SR AR BT E R TR Y
et 22 S LG P I B Y A AT B, R P A RO 1 e (R A S ke R AR M A R
Mg AN [ , FE A R B 2 A5 3 AH S (45 5, Ao & B, R 1 48 ), 78 SRR AR S bk b, Z2 B S A Bl

http ; //www.ecologica.cn



24 44 ERAE A 0 DX RN A TR SR A R G A 0 A X RS A 2 P ) 9865

0.8

s

(<

=

o)

(9]

<

[

=4

(o]

g

R ,

&% PSSt SMC(28.1%) P=0.002

R SMC MBC(26%) P =0.002
MBN(15.4%) P=0.004
MBP(14.5%) P =0.002

-0.4 TN(8.9%) P=0.034
_] .0 l .0

TUAA4H BT 1 RDAT (49.3%)

Ee6 TEEEMHSHEVENSERFMEEFHITRSN
Fig.6 Redundancy analysis of soil enzyme activities and environmental factors
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