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Characteristics of soil nitrogen content and enzyme activity in Gahai wetland

under different vegetation degradation conditions

XU Guorong, MA Weiwei,SONG Liangcui, TANG Yanmei,ZHOU Xiaolei * , SHANG Youxian, YANG Xi
College of Forest of Gansu Agriculture University, Lanzhou 730070, China

Abstract: The absorption, transformation and content of nitrogen in soil are the key factors affecting the growth of
vegetation. In order to explore the effects of various degradation conditions of wetland vegetation on the content of soil
nitrogen components and related enzyme activities, as well as their relationship, research was conducted in sample areas
with the following vegetation conditions ( non-degraded CK, slightly degraded SD, moderately degraded MD and severely
degraded HD ) in Gahai wetland, Gannan. We combined field sampling and laboratory experiments, and analysed the
variation characteristics of the content of various nitrogen components ( total nitrogen, ammonium nitrogen, nitrate nitrogen
and microbial biomass nitrogen) under different vegetation conditions, as well as the correlation between soil nitrogen

invertase activities ( protease, urease, nitrate reductase and nitrite reductase ). The results show that; (1) Under the

EEWR . FHEARRAEETH (31860143) ;2019 BE R T AEGIH ALY (A AT H ) (LYRC2019-34) ; H il A lk KA BHE 81T 3 4 — B4 i 2
491 H ( GAU-XKIS-2018-116) ; H il 48 B -39 ( SSCZZ-20160909 ) 5 [E 5% A 25 F G WM B 5% 34 52 IR 45-°F- &5 g A it is 3w A

We#s B #1:2020-03-25; ) 4% Hi AR B #3 : 2020-

# W IHAEH Corresponding author. E-mail ; zhouxl@ gsau.edu.cn

http ://www.ecologica.cn



8918 JAE = 40 4

condition of vegetation degradation, the soil moisture content decreased gradually, and the soil temperature first decreased
and then increased with the aggravation of the degree of degradation; (2) With the aggravation of vegetation degradation,
the content of soil nitrate nitrogen showed an increasing trend, while the contents of total nitrogen, ammonium nitrogen and
microbial biomass nitrogen showed a decreasing trend. Soil protease activity decreased with the degree of degradation, and
the unease activity first decreased and then increased ; the activity of heavily degraded was the highest, and the activity of
slightly degraded was the lowest. The nitrate reductase activity increased with the aggravation of the degree of degradation,
and the nitrite reductase activity showed a trend of “up-down-up”, that is, the slightly degraded activity was the highest,
while that of the non-degraded and moderately degraded was lower; (3) Soil protease activity has a very significant positive
correlation with total nitrogen, ammonium nitrogen and microbial nitrogen content ( P<0.01), and a significant negative
correlation with nitrate nitrogen content ( P<0.05). The activity of nitrate reductase was opposite to that of protease, and
has a significant negative correlation with total nitrogen, ammonium nitrogen and microbial nitrogen. Urease activity has a
very significant positive correlation with microbial nitrogen content (P<0.01) and a significant positive correlation with total
nitrogen content (P<0.05). Nitrite reductase activity has a very significant positive correlation with total nitrogen and
ammonium nitrogen content ( P<0.01), and a significant negative correlation with nitrate nitrogen content ( P<0.05). In
summary, under the various degraded conditions of vegetation in Gahai wetland, the increase in soil nitrogen content can

effectively increase the activity of related enzymes.

Key Words:; wetland; vegetation degradation; nitrogen components; enzyme activity; distribution characteristics
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1 #MRERFE

L1 AR5 XA

AR AT R4 H O B IR, A0 7 R 9 B AR R XA, M B AR AR 33°58712"—34°32"16”
N,102°05'00"—102°47'39"E , 154k 3430—4300 m , {47 X N AR 181 A 57846 hm* | 3254 0] i i 4 | 7 %% i
TS @b, Horp A BEAL ] 51160 hm®, Je M 10429 hm? 4058 T35 9 e 5 | i ZE IR U X, AR
i 1.2 °C, X oA AR K 781.8 mm, EELEPAE 7—9 A 478K 1150.5 mm, AHYMEFEA
LR B (Carexmeyeriana) JEVNE ( Thalictrum aquilegifolium) M-8 (Artenisia subulata) (258 2% ( Potentilla
chinensis ) FR 23 ( Polygonum viviparum L.) SRR ( Potentilla anserina L.) %"

M 20 HE2E 50 AR A TT IR, 52 23R SRR S22 OO & BT TR RT & 1 B, 7 2 4R
TREE T 0.4°C  BERN L T FE 2 mm' ™ VR HOTF 4G 1] 55 T 0 0] & R IR T B A L LR EANER
Wik St 2 A3 iG s e R b A B A ol e 3R A % SR R i PR 38 22— o B O O ™
R il R TE AL R A A DR A, 5% 30 i LT 0% B X 52 B 0 SE e B R W S AT BA SE R AGE Hh R B
BRI AE W S R DR AR BE | DR DR A ABL ) 1) v A RN AR ARG D R S R R M AR
SIS BRI >, HIEAE N (R 1 K 2) .

®1 FEHERER

Table 1 General information of sampling sites

A
PIEN iy SV % R ED W [E 3 Aboveground  FEAFHL
Plots Dominant species Coverage/ % Height/cm biomass/ Basic conditions
(g/m*)

S B+ R JRR + TR MR 3477 m AVE YRR R B L, JLT- R ER
CK N 96.25+5.32A 16.71+2.98A 355.90£174.64A . . e

LIPS BE, A B M ET RO
SD BE LS 86.34x7.36B 13.02+2.24B  293.02+143.93B  iff4K 3478 m A/ HHREE  ERUK

B+ R i 3484 m RS FLIG B — ey
MD R 45.33+13.34C 7.43+0.97C 185.73+134.90C -

# ) ) ) HOFEHE B

HD T 3486 m, Hi FHl T /KA FEAR 2k B O HORn ™ o B S B 3 LT JeAm gl AR 1, KUph ™ B
CK.KiEBfk N()n—degraded;SD:ﬁEiE’fjﬁ Slightly degraded ; MD T EE iR AL Moderately degraded; HD &R Severely degraded;z:[glj(i‘j'i
FRAN [FFE R AR H) 22 5 19 2 (P<0.05)

®2 HMTEEAER

Table 2 physicochemical properties of soil in the experimental sites

. . Eois AP S el
SRR g . .
Deeradation d pH Soil bulk density/ Soil organic matter/ Total P/ Total K/
egradation degree
¢ ¢ (&/em?) (¢/ke) (#/k) (¢/ke)
CK 7.92+0.04A 0.36+0.01C 65.82+13.64A 1.48+0.51A 6.03+0.41A
SD 7.79+0.06B 0.39+0.02C 65.45+9.67A 1.29+0.30AB 6.02+0.44A
MD 7.77+£0.08B 0.61+£0.05A 54.39+10.66A 1.17+£0.08B 5.74+0.26AB
HD 7.76+0.06B 0.56+0.03B 53.63+10.66A 1.15+0.22B 5.58+0.42B

1.2 PR E

2019 4 FEAS A BAIF ST TAE R LA b 2R FH 2 [P AR B5F ) )3 ) O v, DA A R 2 AT L A Jir A 0
SRy e [ SN E R ) I3 | 34 M AR XS - S 30 1) — B b B, 27 I o 5 S 11O Sk FE VR VB e ) U e A o AR
A G R 3, M Al A 0 A S B b 3R R R T AR AR AR AR R Y T ) 3 b R0 43 Ry oK IR 4K (Non-
degraded, CK) J£f iR 1k (Slightly degraded, SD) . "' iR {k ( Moderately degraded, MD) Fll & & iR fk ( Severely
degraded, HD)4 FEBOR AR EE | S ME BRI BEATBE 10 mx 10 m E M AFFEAEH, B4 3 ¥k, B4 2 [A][A]
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B RT 10 m, IFFEARE LIRS 1 A F WHFFE X 040, B E T 2015 A BEE, 14010 b Ak o L 1A BA SE i 412
T REHBE LR 1 K 2,
1.3 FEACREE

HHERFET 2019 4F 8 A WA AE KIEZAE B3R 4 A REWOE 10 BS R N 2R 1T, B A5 7E IF 98 R st 43
B ST ik, 43 0—10 em  10—20 cm Fi1 20—40 cm JZHURE , A + 2 + 34 AR & TR, SRR 5% AR A
AHEEZRY) BB AN A TR =R E R 8 TR A v AR B R A T RS

W A B S I S [T 5280 2 5, — 8B40 FH T 3 S KR A e i, S — R T YR I
BT TR S R XL AR KT AR, KT B rh 2w B sh A, FERXT S i 1 mm 0 &5
LA T A 53 B PR AR BRI E
1.4 ZEHNHHT

134 A (Total nitrogen, TN) 2 fit & HL G600 22 ; % 5 A ( Ammonium nitrogen, NH-N) | fif &5 &
(Nitrate nitrogen, NO3-N) F MgO-f{ & A G 281k "™ 3k 975 &0 ( Microbial nitrogen, MBN) &5 5% H &
25K, SO, 2 4R IE I A ; +HEMRAE ( Urease, URE) SR MK E H LI , — AN EEIG 507 (EU) DL 1 g HIETE
37°C AR, 24 h NEOW K7 HE AR R 22 e B3R ; B ( Protease, PRO) 5 PR FH IS 2R L (i N E , —
ABEE AN (EU) PA 1 g +8E30°C 5T, 24 h PSR K M7= AL R 22 78R, R i S5 ity
(Nitrate reductase, NR) VA4 RRIA 5/ ( Nitrite reductase, NiR) Ml E 2% i A2 5L R | A6l 12 -1l
FR-ou ZE R O (200 5 3 A BRA JEU R — NG AL (EU) B 1 g H3E7E 30°C 454 F , 24 h K ™= 4 il NO; Y
e BN WA R A SR il — A BTG A0 (EU) DL 1 g R 3EXE 30°C 4514 7,24 h PR JEIE /A (1) NO, B2 7 4
TR,
1.5 Bdlagit 5 a0

ASCHIH Origin 2019 23], SPSS 20.0 AP #E AT 8 G100 . AR [RR AL FEEE | 1R e — W58 |
YRR T3R5 fak S M 1Y) 22 5, SR ISR 3R 5 22 53 BT ( Two-way ANOVA) #EAT 7047 LU AL, SR BRI R T
2253 H7 (One-way ANOVA ) FIZ H HLHL (LSD) 43 A A [l R AL P 4% 78 1 19 25 57 1835 M (= 0.05) . JH] Pearson
FHIC AT IRAN IR T F Z A R

2 ERES

2.1 MPAFER LIRS T 380 B A& /K AR LR AE

AN [l R AR AL R A0 S K S R AR A a2 3 i, 8 5 Kt B AR R B 1 o Ja 8 3 U
/N, SD MD F1 HD % CK 435 F#AIK 33% .56% F1 68% , 7E 0—20 cm JZ A [RIR LR [B] 22 5 8 3 ( P<0.05) ; 7R3
B b, A KR R IR B WEAL . 0—40 em 1358 P08 G I8 Ab i B i ) 2 2 0/ s 48 R 1
# CK . MD F1 HD %58 SD 435381 0.3% 5.2%F1 7.7% ; 763 B 0, 439805 3 b 1 2 iR g Wik

x3 ITEEKkEMEBEETL

Table 3 Soil moisture and temperature changes

WH Item 42 Soil layer/cm CK SD MD HD

7K Water content  0—10 1.19£0.01Aa 0.67+0.02Ba 0.38+0.00Ca 0.29£0.00Da
10—20 0.81:0.02Ab 0.58+0.01Bab 0.34+0.00Ch 0.25+0.00Db
20—40 0.45+0.12Ac¢ 0.41£0.11Ab 0.34:0.00Ab 0.24=0.00Ac

A Temperature 0—10 13.80+0.30ABa 13.23+0.22Ba 14.43+0.28Aa 14.73+0.33Aa
10—20 13.33+0.15Ba 13.17+0.07Ba 14.03+0.15Aa 14.27+0.18Aa
20—40 12.2+0.06Ch 12.80+0.00Ba 12.80+0.06Bb 13.23+0.03Ab

RRV KRG FHREF R A [FB AR BE 6] 25 57 B3 (P<0.05) |, RIRI/ING FEEF R AN ) L 2 7] 22 57 .3 ( P<0.05)
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2.2 AHEEAFERARE T LI AL & =0 A FRAE

NI R AR B 200 1 TN A B an ] 1 iR . 4R FE AR 0—40 em +J2 TN & HH G
#Ah CK(3.20 g/kg) >SD(2.87 g/kg) >MD(2.29 g/kg) >HD(2.02 g/kg) ., MfEAIG - EAFTE—E 25, Bl
Hﬁmf CK FEH, HAR S BAK Jy 4.24 ¢/kg 3.15 g/kg F12.70 g/kg; 7E 0—10 em Fl 10—20 em A [FEREALFEE +
58 TN & AR AR TR AR A HD FEHE, (B350 0 2.16 ¢/kg Fl 1.96 ¢/kg; M FE 20—40 cm 438 R fK(E
HBLAE MD e {H2H 1.83 g/kg, MR M0 KF B HD HEHbAh, ARG B TN & B3 )2 VR B2 1Y
Bl BRI (P<0.05) o PRI, A BR Ak B RN T 14 0—20 em A9 TN F o, 0 5 RAL O T TN 19
P 43

REAR MEYERRAR
Total nitrogen content/(g/kg) Microbial nitrogen content/(mg/kg)
0 2 4 0 20 40 60
: 75— Aa |
£H ———
0—10 oo Ba 0—10 B Aa
Ba
(T ca (TIIIIITI— Ba
777227777774 — Ab a 4— Aab
10—20 == = ABb 10—20 Aab
BCb An
(I THHH— cb
([ITITD w5 g A Ab
W27 S0 [ A Aa
20—40 Bcﬁ’ Ab =gy 20-40 Ab
I i 70 *ut Aa
777 A
% A B
0—40 =B 0—40 ﬁ*w
£ HC B
3 (I ¢
j=9
ﬁ BERGR HERESE
e Ammonium nitrogen content/(mg/kg) Nitrate nitrogen content/(mg/kg)
}% 0 2 4 6 8 10 12 14 o 3 6 9 12 15
It ‘Aa Bb N ‘ ‘ ‘ ‘
H 0-10 =" Aa 0—10 AB
M 5 T R Aa
2.
10—20 10—20 a Az
(T Aa
Ca
20— 40 20—40 % Ca ,_*_{Ba
H—Aa
B
0—40 0—40 % B
A R
(T T T P ——

E1 AERUEEIERESEE
Fig.1 Soil carbon and nitrogen content at different degradation levels
CK: HKiBfk Non-degraded ; SD . #2#iR 1L Slightly degraded ; MD . iRk Moderately degraded; HD; T iR fk Severely degraded ; AR K5 -+
FORA IR AR BE ] 22 53 .35 (P<0.05) , A [l/NG G RER IR AN R 4 )2 1 22 7 1. 3% ( P<0.05)

FE AR Ab it F o 2R 1= 18 MBN & B84 W&l 1 s, 0—40 em )2 MBN F ¥ EEM N CK
(31.73 mg/kg) >MD(25.18 mg/kg) >SD(19.64 mg/kg) >HD(19.47 mg/kg) . 1EAIR )2 2L AL S TN
— 3 BRI L IAE CK FEHb, HAK N 49.43 mg/kg . 33..96 mg/kg 1 21.77 mg/kg, 1E 0—10 cm Fl 10—20
em 13 MBN & i S ARG 1 PUAE SD FEHD, {82051 4 22.62 mg/kg F1 18.56 mg/kg; 7E 20—40 em FAKAE H FLLE
HD FEHL (B 16.11 mg/kg, B SD FEHLAN LAt Hiy 24 Bifl + 22 R 2 1) 384 I i B AIC, (R{UAE CKORT MDD i) 22 5%
2% (P<0.05),
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AR b 1 33 NH-N TEAS[RAE R A B2 v 0 A i an &1 1 775 . NHG-N 7E 0—40 em |2 & 2 E N
CK(7.93 mg/kg) >SD(7.27 mg/kg) >MD(4.90 mg/kg) >HD(4.32 mg/kg) , FEA R L )20 A BAFAE—E 22
5,0—10 cm F120—40 em 1)z NH;-N & i KA IAE CK FEdb, {H0 12.59 mg/kg Fl 6.47 mg/kg, S fiKME
HPLAE HD £EHD {4 5.48 mg/kg 1 2.68 mg/kg, 7E 10—20 em + )2 F K ME HBAE SD FEHb  (H-M 6.65 mg/kg,
T/ MEH BUAE MD #Ed {58 5.95 mg/keg, FEIEEHI [, SD 1 MD #3592 PR B2 A 38 i i FAIK, 10—20
em 1 20—40 cm )22 F AR E (P>0.05)

WA 1 AR, AR PR LR T 2208 4 NOJ-N & E28 b i, NOS-N & & Bl AL R 5 i fin
i, HARR BN HD(10.57 mg/kg) >MD(7.84 mg/kg) >SD(3.28 mg/kg) >CK(2.35 mg/kg) . 7EAIE L2
)28 A —3, 0—40 em FKAE HIAE HD #E4, {64 10.53 mg/kg . 9.65 mg/kg Fl 11.05 mg/kg, F/IMATE CK
FEHL, M 1.49 mg/kg 0.96 mg/kg I 3.47 mg/kg, CK.SD I HD FEHL NO;-N & 763 157 [0 | R N B E
BB 0 52 S N e G DR R T MD A 52 e R N S B4 R 22 AN B3 (P>0.05) , BEH
FEBE R LI T £ NOS-N & &,

XURZET5 220 W R BT AR A0 R AL 752 0 (235 (36 4) 5 1JZZ2 46X TN (NH;-N \MBN 1 NO3-N £ 1)
i 3 B 2 R (P<0.05) s HE B AR AL AN £ 2% TN A7 7E i 35 052 AR FH (P<0.05) .

®4 EHEBRUTMLEZEERTIREREFTEDN

Table 4 Variance analysis of soil nitrogen content under the interaction of vegetation degradation and soil layers

S T H £ e [EESY DEX/EReA
Factor Ttem Total nitrogen Ammonium nitrogen Nitrate nitrogen Microbial nitrogen
Fa kR 1k df 3 3 3 3
Vegetation degradation F 31.480 8.160 22.620 8.350

P <0.01 <0.01 <0.01 <0.01
+ )2 Soil layer df 2 2 2 2

F 30.610 14.801 0.932 13.593

P <0.01 <0.01 0.409 <0.01
Fa IR x4 )2 df 6 6 6 6
Vegetation degradationx F 2.744 2.438 0.374 1.684
Soil layer p 0.038 0.058 0.888 0.172

2.3 AEBEA R AR TS Rl I 4 43 A0 AR

TR R BE N TSRS YA — o 22 5Pk, 9% PRO T PEFEIB AL AR B A R BEAR (181 2)
EAREH A CK(3.98 mg ¢! 24h™')>SD(3.95 mg g™' 24h™' ) >MD(3.91 mg ¢ ' 24h™" ) >HD(2.94 mg ¢ ' 24h™") ;
TEATR 1 2 8] +3E PRO 3G AR LA —5,0—10 em A1 10—20 em 12 ,SD MD il HD + 1% PRO i %% CK
REART 6.30% 13.32% 15.40% F1 4.45% 15.59% F11 20.39% ; 20—40 c¢m JZ,SD F1 MD 1) PRO 7§48 CK
SrRIEINT 6.74% 1 18.72% , HD BBt PRO W PEH CK FRAK T 40.25% , 2 RN 0¥ (23 55 F, B
MD FEHBA AR AR 1 133 PRO 5 P34 B+ 2 VR BE A3 InmiFeAI , H 22 5% 25 (P<0.05) , BEWIHE R 1k
AR T 3 PRO 361, IR ALk AE T + 32 PRO 15 PR 1500 .

T3 URE 36 VEREAE 97 1R A0 FR B2 A i) 2 S8 i/ N 5 3G Kk % (&1 2) , 0—40 em )2 URE {EEBME S
HD(1.36 mg g”' 24h™" ) >CK(1.34 mg g”' 24h™" ) >MD(1.23 mg g”' 24h™")>SD(1.12 mg g"' 24h™") ; 7£ 0—10 cm
+JZ,SD MD #1 HD +3% URE 75448 CK 73 IR T 25.46% (13.68% 1 18.34% , 2% 5 i 3 (P<0.05) ;10—20
em 5 20—40 cm J2,SD H1 MD 1) URE 1% 48 CK F#EIK T 17.33%#19.21% 5 12.02%#1 1.51% ,HD () URE i
PR CK 39 T 3.80% 11 16.96% , 25 7 ¥ AN 3, AR HGER LB Bt - 58 URE 1% ¥ 3 5 0 A B bl - 2 TR
PPN, AT 0L AR R A RRAR T+ 38 URE 76, RGN T 10—40 cm JZ 158 URE {HE,

NR 77 P it A A B i i i 4 o (| 2) , HAR S HD(7.50 wg g7' 24h™' ) >MD(5.10 pg g™' 24h™") >SD
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(3.41 pg g™ 24h™")>CK(2.25 pg g™ 24h™") , £ 0—10 em +JZ,SD MD 1 HD A9 NR i 1J2 CK /9 6.9 £ .6.3
550 4 4% 225 8.3 (P<0.05) ;10—20 cm 1 20—40 cm /21 NR G 54 B E 3, HER B E
(P<0.05) ; ANRIRALBT B + 58 NR G VEAE ST 50 A W AFAE— € 25 55, CK ,SD F1 MD By B H4 bt + 2 B8 B2 i 34 fin
MNEE, 5 HD BrBetb i . vhBHAEGR AR i T -39 NR 364 R85 10—40 em 12 NR 6,

NiR 9 Pk R AR B I 52 e e A2 Ak (181 2) , B SD(0.67 mg g7' 24h™' ) >CK(0.63 mg g™ 24h™")
>HD(0.60 mg ¢~' 24h™" ) >MD(0.57 mg g ' 24h™") , 7E 0—10 c¢m 1 10—20 em JZ,MD F1 HD i) NiR 7% 4% CK
FEAR T 16.41% 28.33%H1 6.69% .5.14% ,SD % CK 34/l T 2.5% 11 11.71% ;20—40 c¢m 2 ,SD #1 HD (¥ NiR
PERS CK B4/ T 8.18% K1 13.31% ,MD 45 CK F&AK T 4.79% . MAJZ53 10K 55 HD Fh, Hofh 438 AL FE R 15 b
148 NiR 1 PR 4 2 U IR MBI, WO R A R AT 45 T NiR TR, AR T
NiR A9 234

HHBEE I R T 3 1
Protease activity/(mg g™' 24h™") Urease activity/(mg g™' 24h™")
0 2 4 6 0 0.5 1.0 1.5 2.0
T T T T T T T
I/%i—ma A Aa
- ABa i Ba
0—10 Ba 0—10 Ba
|||||||||||||||||||||||||||||||||||||||||||||||||I Ba [T THE— Ba
M—iAb éﬂ Ab
1020 =—Aab 1020 =i Ab
Aa ——F——1Aa
H}Eﬂ’__'—_mab [T — Aa
54— ABc — Ab
= T . E ;Ab Migi&’ﬂﬁ ;fi_;JAb
20—40 A, e 2040 5
T Sl L1 L 2 i
A A - AB
= A = B
0—40 A 0—40 - AB
: e T+ A
i
3
= TR DT 1 ek A R 5 Ak
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Fig.2 Soil enzyme activity at different degradation levels
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40 %

I 250 - SR PR WA 22 57 3% (P<0.01) o i F ERFA , AN L JZ K PRO URE HI NiR & PR TR
RIS MAREE , LA R )2 2 (BT TG 1 22 57 S A OB AU A HUE R 2%, AR BGR AL AN £ 2 % £ NiR I NR {5
PEAFAE 25 B3 AR (P<0.05)

x5 HEHBRALNIEZEEATLEEEETEZSN
Table 5 Variance analysis of soil enzyme activity under the interaction of vegetation degradation and soil layer
ES EgE| 1 i i T BRI I i P A R i
Factor Item Protease Urease Nitrate reductase Nitrite reductase
TR df 3 3 3 3
Vegetation degradation F 2.773 11.933 74.999 22.159
P 0.091 <0.01 <0.01 <0.01
12 Soil layer df 2 2 2 2
F 22.193 34.807 6.953 27.133
<0.01 <0.01 0.011 <0.01
MR x £ )= df 6 6 6 6
Vegetation degradationx F 1.192 2.204 7.253 11.723
Soil layer P 0.378 0.121 0.003 <0.01

2.4 TIEEM S S G TR AR DM b

M3 6 ATLUE , IR & it SRS PEZ WA W AR OCC R, HIEA A 73 BR NOS-N 4b TN
NH;-N 1 MBN Z[A] 4 i 3 EAHOCOC R (P<0.01) 5 BR NR Fb, HoAy 3 FhBGIE P2 ) 2 2 2 IEAHCOC R (P<
0.05) ;NR ¥ t5 TN NH;-N Al MBN £ 8 2 35 A OC R (P<0.01) , 5 NOJ-N 28 2 3 EAH G K & (P<
0.01) ;B% NO;-N FlI NR &b, FoA B 6 4 5 A 53 =2 0] S A 2 B8 i 3 IE A DG O 2R (P<0.05)

®6 TEBMELSSHEEZEMNEXRE

Table 6 Correlation coefficient between soil carbon and nitrogen content and enzyme activity
i H Ttem TN NH}-N NO;5-N MBN PRO URE NR
NHj-N 0.665"*
NO;-N -0.653"* -0.296
MBN 0.535"* 0.466 "* -0.385"
PRO 0.647"* 0.492"* -0.401" 0.498 **
URE 0.381" 0.315 -0.174 0.675*" 0.515"*
NR -0.747"* -0.495"* 0.773** -0.464"* -0.350" -0.177
NiR 0.741 " 0.632"" -0.477" 0.273 0.461 " 0.304 -0.584""

TN . 4% Total nitrogen ; NH -N LS A Ammonium nitrogen ; NO3 -N AHAS A Nitrate nitrogen ; MBN A5 A Microbial nitrogen ; PRO ; £ [ M

Protease ; URE ; I i} Urease;NR;ﬁﬁ@EEﬁ@ Nitrate reductase;NiR:ﬂZﬁﬁ%Eﬁﬁﬂ Nitrite reductase; ** ?\%i’\‘ﬂii%*ﬁi‘éﬂj<0.01) A FoR B EA L

(P<0.05)
3 e

31 HRAFERR MRS T LR 4 o & i

FURHEYI N LRI R FR TR T RS A IURTEHLES AL, 2 b A R SRR R A
I SRR IR e AL TR B B AR bR, AR R I L AN A A e R R
PRIZR 22—, PR FIARL AR 22 03 e e AR 3 BB IR 40 9 ORI . B F0 3R T, L3 TN 2 iR ALt
JiE FE A WA A AR AR (T AR ARG, 1 A1 S22 I B SR R B il D a3 X Y
FEAR 2, BB AHLE T BRI N L TN & 5 &2 1 EARVE Yy A ARy 52, 3 TN 1y 2
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FER [ TR R SAGTE Y53 AR Tk T b A W 0 R Esl /0 1RGP 4 G R, BT LS
i) 398 TN B % AR FEICR ) bah, BE R BB AR, 398 5 A A LR 7 ek L, 4 48 7 T
117 18 TN F5 2 £ ZOR IR T - WL 40 A Ak, - Ea HLTR /D, 3 TN & it bl 2 FEAR

€ NH;-N Fil NOS-N ¥R 7K OIS, vT B A YW ORI, AS R A% NH-N Fl NOS-N [
WA P R A B S o R 22 5 RSP 4 NHE-N & i 5 13 TN &8 #—3, CK & T SD
A MD, HD e fil; — 7 EARFTREUE] T NH,-N F2ZJEk A T 158 TN B9 1k 53— J7 M, NH,-N JE Bz 2|
b A B AR RS | - SRS T SRR MR A 52 e T A A [R) IR AR FE T M A W e AR R U
D AdA LA A0 R A W ORI 25 R ARG, 38 B NH-N S BRI, NOS-N &5 NH-N Fil TN 52 30
A BYAE A3, ] BE 2 DRy Bt T B AR s > - 398 5 I AR, i s TR Y R ) S B R AR AR R
M2 o0 A0 R AR AR, BRSO B S AT 5 A RS A AL, 1 NOS-N 7 it bR A2 B2 A n ] ity 384
s TR A 5 B B T L AN B 2 NOS-N 4550 I8 7 28 e i 7 22 19 R 3tk s i O, HL 8 A 2%
VT b AR N A K AR A T AR A K A TR et A 3 43 P R U SR AR T 45 B NOS-N B i il = 2 TR 3 1 3
IR

I A R - SR R RN SR A A S AR By FLRP R R NS A R S e - 5 IR A A Ak IR
TR gAY B R I R OC R I EAEAE , thE a AT AL B R A, R
RIGIR SHEAEREDY . TFIT A5 AR, MBN 75 2t Bt iR Fh i F3E A T ) 45 {0 2 0ol /N A, 3k 2 R Sy 1 b A o 1R
fbie , B3R B R AR 2 & A ARk, 3R T AR R R BEAIG, 3R I R R R T
R, MBN S MBN SRR 2P HaaS TN —80, A — & M E LA E,0—10 em A
RR IR, - am AR, U E Y AR K BRI T 7 R R T, A L TR 2 IR E SRR
Fo IRl E e RIR4R 4 m , R R S T F 2 e dE T A K %, B BAEVE R i
W) RIAE YA B A0 A 7 R e 20 A3 MBN 35 B 5982 IO ni A1
3.2 MBS FERARIRES T S HEmEE v a A8 1k

SR S A WAk SR AL ) B SR A E I IR A0 A Ak S S A, B R SR T
FIALRE T A WG ok | R A R e ARt # L 4 PRO 20k A TRUE VR NANE A
Fif AT AR 2243 M0 PO R AL, K 1 18 rP 4% 28 B R RIS B Wk i R &SRR, PRO 435 T 5 iR A 40 BT
W SCR FH AR R A 220 RAF H AR AR/ B9 & PR, B 25 4 1 1R AL AR BE i, 3% PRO TG B 3%
FAR 3 2 T 3% PRO T PR T 53740 & ) i e iR AL, TN & 82 0 3 BRI, 75 PRO 75 1 %
I, ZRBF5E 13 TN & R PRO 16 Z A B 35 IEAH E G R (P<0.01) , WUER T 3X —&5i8, 76 Bl -,
AR ALY E B LA AR Y A HAR R FESMATE 0—20 om 2[R0 5838 250 K (WAl Ase 7% i A0 g
BEIT , 3500 S iR, R ) ) A A R SRR R AP I IR Jir LA B A 382 K I, PRO TR PEREAIG

14 URE J& /K fift 568 ML B 50RN 2198 1Y) 3 B2 i 2, DB LS V% Ak M A 3 T WBOR T A T
FUSA, YA KA BT, 58 URE 16152 158K 73 TN 3543 (0 52 i, 2[RI 267 i 98 2 0, 5 v 1) - 058
PRSI 18 URE W61, 5ASCHFR S RA] , vl RBJ2 T 14 URE 5M:32 + 5855 0 s8R B AR
YT URE 16 PEREIR AL R RS A R MR AR, MiE HD Afdh , T3 3540 & R A, 330K 3 ) B e 1 52 0
did 3 S0, URE 16 PEmS A THE . [FEE URE §5PE5S TN &8 8 B E IEH R, 5 X E %0 oy 4
KEBTHBIX 13 URE 5 TN A OCHESS R —30, XNBURSEIFIT LR B -4 TN X} URE 1 1 19 52 W 77 78—~ 5
fE(TN 4 3.5 ¢/kg) , 24 TN<3.5 Bf , TN 5 URE {fitE 2 1EME, 24 TN>3.5 B, TN 55 URE {EPEREFAHSC, AHt
g, 14 TN S8 ¥/NF I EE, UE T 23 TN & &5 URE {642 B8 EAHX,

+3E NR Al NiR 225 3 iAo #2009 5220, NR 764 S50 T LR BR A 5 B0 s iR £h , 78 IR 4R
SAF T ROAEALAE = A IR = AR N, 0, 17 NiR 4k £ 18 Y NO, 544k al NO o NH,™%' ) AHFSE & B, NR
T M R R AL R FE IR 0, 5 NOSN 24 2.3 (P<0.01) IEAHE, NOIN 1Bk RAE AL AVE H S , i
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NR & AR F v A 55—, S PE P REAZ I NOSN F5 i i B IniBg i, BRI 42860 ko e 1, + 458
NiR {15 13 NHG-N 5 AR 038 IEAOCOC &R, ST T4 R—E80( 3 6) , BRI NiR THM#ls , NH-N 5 B
g 3 {H NiR T PEAEAE OO [ R AR BE T P sh AR AL, — 07 Tl RE 2 PRy R 0458 NiR A B A A 00 v e
XAHRASACASE IR A B 5 — 05 T PT RS 2 h TAE AN [ R AL LS 0 % e A S 80 AR 5Y
BB AR B R, A E IR, AL AR 22 | X AT A ] - A A A SR A o -
NiR P, EL R T S BR3 ASEN , fof b J2 G5 A8 e AR A 3l A T, B NGRS PR B s A

4 %t

ST A0R IR AL AR AN R AR T R AL 53 F B B A G BEE HE  RRAE 0T, BIFE T M A TR
IRAIRAE T 8 AU 53 ST M AR ALRHAE 258 0 F

(1) AR AP FE AR T, 3% TN NH-N F1 MBN 5 12 34 it 18 £ F2 B2 4 Jin g i 9 /1, 0—10 em
RZ SR A W ERE R, Z A& TR, 148 NOJN & & iR A AR B i w34, 4
ITE AR NS UR

(2) MR AR T 118 PRO URE A1 NiR {5 P4 24 BB b A5 B2 A0 fin i imi 9/, NR 36 1 it 12 fL 7
T

(3) 43 TN NH;-N F1 MBN % &5 PRO i M2 2 F EMAHCK R, 5 NR G2 E A CCR;
NO;-N 5 NR iR B EH IEACE R, 5 NiR 16k R A 8 A6 R TN NH;-N &2 5 NiR itk
B RE LR,
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