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ARIEE IR A S 7 e J 7R G H P R P R A R o, iR P X e DX
AL A T B AR R, AR A2 AR AU B M TRAF RN, AR AR
RBGRA, MR AZSIIRE HANEsS ", fEd 5 F, 8 SRS MR A poR 1k
AR I LIt R, R R 22 AR I M - SRR P AR B A L S TN TN R R R
B R PUER ARG PERFAE DTS 2 A T AR BRSO LR B = A S =T
JEPH DX, TIPS R S, IR AR B G 0 H R IR AR G R D . ST, A
SCUZRIERPEAC S AR AT TSRS 5, B ST AR DR A R b ST B S 5 A )
ARG DUFp T SRR TG VE (RERERG . EREG . P AHREMLTAEREE) 1 mRHE, R
BB AN Pt SR R A A MUBR B2, PR TR M AR 25 AR 58 ST 1 A - Ay
PUBR Z B A5C 2R, LAIHI A e € i e 12 A A ) Sl A= P T S S8 Rt s

1 W57k SRR

1.1 SRR

IR A T R A T RO A MR it EL 2RI — 0 22 A SRR AP X (33°587~34°32
N, 102°09'~102°46'E), {47 XN S TR 57846 hm?, {HFALF ] i 88.4%", % X5k
R e R R A, AR RIREIR, FEmI R, H BRI EHG . 4EHIRA 1.2 <C,
BMHAETH, B H N SN E R 781.8 mm, FFEKAFNAAY, EZEPE
7-9H, MEMIRA5623.1 mm, HAAREMT79.7%; ZKEM, LFEHE240 K, Y
R F AR E . (Kobresia tibetica) . V21 (Artemisia frigida) . JEFARL (Thalictrum
aquilegifolium) . LHEH (Carex meyeriana) . M5 (Artenisia subulata) 5. 12
R F BRI AR 1 VAT R 1 AF . e X A LIRT- 4 5 15.38 gk,
T SEREERE . VER BE . 2T TOWE G R LT 4E R TS PR ) S 5 e i D 41.73 mg/g.
85.18 mg/g. 24.93 mg/g #15.60 mg/g.
1.2 #iigE

FERT A% W PR SAE B REAE 4 TR A () BE A L, G5 B AHOCTERE, B A0 ] ih 1Y
HEACRAE A R X, R ZS BF SRR RUF 9 R i, deluh 22 . SmiAe
XS, R RIS . A . PR AR AR, BRI A ) R
- AR RAEES B . RiBAE (CK) . 2B (SD) . PRI (MD) KRk
(HD) . B MHREEE 10 mx10 m R, B4 =k, ot 1280k EHE, TR0 RRE i &
TS OB, R ARSI 1,
1.3 HFmRESHH

F20174E 7 A b Ak T B ERAE . LRDUFPFEHL Y, SR “de” MR, 4
0~10 cm. 10~20 cm., 20~40 cm, 40~60 cm. 60~80 F180~100 cm75)2, F L HiE TR
R, AHR R0 IR —NRA EAE, 724, SRR LAY, Wk R
500 gZcfy, BT AN R I I ARKT . B2 mm i, T GRS
HRAYER (SOC) e (AR EEE —R) . HIERERENG . JEm 2T 4 K G 1
K3, 5-TAEEKARR TR AE  2F ZWEBES R TAH M L 8 0™ SOC & &
KA INAA— AR PR A AL A i e ™
1.4 #iEabE

PEH] Excel 201015, SPSS 23.0 AP A TEIR G 704 o AN FLE AR B 18] 22 SV
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F1 HEHERER

Table 1 General information of sampling sites

EY 4 - H AR Kb AE WA RALBREE

T ] (FFm)/(g/m?) /(g/cm?) % 1%

CK 96 2133.34 AHEIRMETTHERUK, 0.36+0.01  28.92+3.79  31.86+4.12
iR 7K 20~40 cm

SD 86 1378.23 TeRUK, HBR/KAZ40~70 em 0.39+0.02  24.60+5.98  27.06+6.45

MD 45 347.86 TEHUK, HEF/KAL70 em A F 0.61£0.05  28.26+3.22  29.93+2.98

HD P/ EiRfk, MRILT A, MR 90%LL . 0.56£0.03  23.7043.19  25.643.26

IR E 207 (One-Way ANOVA) K Z & [L#%: (LSD) (a=0.05), i+ Pear-
son AH oM X6 45 R F B AH S R AT 4001 . R TRERAEES BE 0~100 eom )2 + B
TEPERIE PR & 5o 2 INBCEIE, B 2R & Hef]

2 SRt

2.1 TEFAVIE

P AR A ) 2 v 2% 0 b 18 SOC H A2 (L RN 1 7R o 7E 0~100 em + )27,
PuFpR feAf B SOC ¥l CK (20.20 g/kg) >SD (16.37 g/kg) >MD (13.85 g/kg) >HD
(11.09 g/kg), H BlAG R LR BE R 2 PRy (P<0.05) . BRTE20~40 cm + )21 MD
# T SDAk, 0~60 cm + )2 R AL EREEA S, HREIEsR R R SOC & i
RN (P<0.05) ;5 1i7E 60~100 cm 1 )2, #&iRALF Bt SOC & AR (bR /N, X
H1.36~7.75 g/kg, )2 (0~10 cm A110~20 cm) SOC & HI4{H K 44.64 g/kg F129.35 g/kg,
A7 B 17 64.98% . 7E 0~80 cm 12, 5 1B k2 A SOC B + 2 hn R i 2 4 RIS
(P<0.05), TfMi#E80~100 cm +JZSOC ZHF A EE (P>0.05),
2.2 TEEEEEM
2.2.1 B AR T R T T

FEDIAR AT 20 00 M RE MR AT U A Wl TE M2 B 2 . R &1 2a 0T AT, 0~100 em £
J2 TR Tl T PR X R Al AR B R 3 AR (P<0.05), h CK (48.88 mg/g) >SD
(45.01 mg/g) >MD (38.13 mg/g) >HD (34.88 mg/g)., 0~10 cm A1 10~20 cm £ )2 H145iE
TR B AR b 35 5 A ) tE R A ], Rl AR B R i A s BR 10~20 em )21
CK MISD [a] 22 5 A W2 (P>0.05) 4, HAh#5 R R B[R I AFAE B % 22 % (P<0.05),
20~100 cm + 2 HIEPEE CK A%, HDfewy, f K24 19.05 mg/g, 0~20 cm 1)z 11
TEWH BTG 24N 193.49 mg/g, 1 0~100 ecm +)2 B{HAY 77.29 %, [F]—iB LR FE b
TP B 2 R EE I AR

H B 2b BT %1, 0~100 em 2, DU RRIR Ak AR B A 18 UE B i 0 1 09 ¥ E S CK
(107.89 mg/g) >SD (96.27 mg/g) >MD (69.47 mg/g) >HD (67.09 mg/g). 7E0~10 cm
2, MD BTEPEE B T H AL =B IEBY B (P<0.05). 0~20 cm )2 - 55 Ky il G
PERIIIE N 384.73 mg/g, SN T2 62.23%, IR LRLEE TERy BTG MR S B BE )2
IR B T RS, Hrh CK M SDARb#ah—3, 2 “F—F—F—F" ¥, mEk
B RAEAE 10~20 cm +)2, 23120 271.32 mg/g F1142.27 mg/g; MD FIHD & “f&—T+—
R i, BRMEAE0~10 em )2, 439120 321.73 mg/g F1217.68 mg/g; SD [ B Ml
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[Jck 4 sp F4 MD <] HD

W
(=]
T

T+ AR/ (g/ke)
'S
(=]

Ad ABd .
Bd )
20~40 40~60 60~80 80~100 0~100

+EWE /em

1 ARKRE FRFRFE— L EARRRE FAAERES (P<0.05), RNFR/NGFRZFRFE—RBGREERR 22
IFEfE 225 (P<0.05), T,

B ARV R A B LA WL it
Fig. 1 Soil organic carbon content in different vegetation degradation stages

1£40~60 cm T2 B3 (P<0.05), Jy58.25 mg/g, FHofl =B ALK BLAE 60~80 cm +
SRR (P<0.05), 4 14.45~52.20 mg/g.
2.2.2 LT THERGFNAT Y R FHE T

PP 3 T, AR A X 2T - ST R RN £ 2 B M . AR
T2 (0~100 em) £F ZWEBEE P AEERINA CK (34.48 mg/g) >SD (27.62 mg/g> >
MD (20.08 mg/g) >HD (17.56 mg/g), Fiit/r#rRUIMD FIHD 225 K% (P>0.05),
HAW R BEFAAE B2 (P<0.05). #ARIEM BEAT —WE G MAE [ — 2 B oA
[, 7£0~10 cm +)Z, MD (55.04 mg/g) >SD (49.64 mg/g); 7£20~100 cm /2, HD W&
FTMD, HERAREE (P>0.05), £Z (0~20 cm) HIEFHGIETIE N 100.70 mg/g, &
A2 (0~100 cm) 19 57.53% . 5B LBy B aF W EGIE M TR B BN AL, BR
0~10 cm + )2 SD % H{E (49.64 mg/g) KT 10~20 cm + /2 (58.15 mg/g) #k, HiAib
IR BT — WEm G PR Rl 1 210 0 5t SRR AR A (P<0.05) (&1 3a).

Bl AE B IR AL R BE A INED, 0~100 em 4 )2 A9 £F 4 RS 1 I(E M CK (8.69 mg/g) >
SD (6.84 mg/g) >MD (4.50 mg/g) >HD (2.36 mg/g), HZEHF B FH (P<0.05) . £2Z
(0~20 ecm) + LT 4 ZFEIEVEL(E N 18.50 mg/g, HHEA1JZ (0~100 cm) 1) 49.68%
(E13b) o 251 MBI B2 2 22 B 1 Bl - J2 R AL R B3, CKORT SD B B il vk M 7
0~80 cm T JZFfi +EIE B E FIE (P<0.05), TMifE80~100 cm + )2 BEA B, HAKASIE
43524 10.38 mg/g F112.79 mg/g; MD FIHD FrBEAE 0~10 em )2 R EER K, 2518
7.95 mg/gF14.32 mg/g, BEAJZMEEPSINERN, RAZTRE N 5.45 mg/g F13.29 mg/g.
2.3 HIEBHIEBRN HIERRE XS

MR 2T LAE H, SOC & a5 EMERG . JEMMG . 27 WHEGAIZF 2 25 W 16 M 25 S
FIEMEKR (P<0.01), Uil +IEEHGPES SOC & REVIM I, SOC 55 VU A1 ¢
FREERIA : FEHERG (,=0.946) >2F Wil (,=0.871) >ZF4EEKE (=0.803) >IE kil
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R
S 150 |
R Ac
- . Ach
100 F|* ) b Ad Be, Ae
t cf a6 - Cd Be
: i Be | }#IDd
50 + ) ChpEpte |- 4 |"Fd cr
* R H . De
< . " 4
* R H .
0 i P <], Lt i 4 <],
0~10 10~20 20~40 40~60 60~80 80~100
+JERE /em

B2 [l B R A o s 3 AR ol AR i A TR
Fig. 2 Soil invertase and amylase activities in different vegetation degradation stages
(r=0.644) , R FERERG IS AT SOC e b B K o PO - It =[], S At 25 TEAH DG OG
A (P<0.01), i EAEY &S SOC FIPURD 1 HERG 2 [A] 35 5 0 35 5 il 3 IEAH G OC R, X
FHAH PR AL 5 1 A b A= 7 Ak VT i 4 e ek s i o b - SRR TR 1, AT
AT LR 53 A A

3 4B IE

W A DGR AL FEEE IR, SOC & At (1811), RWAUHTHPOR LRl
HWRIERUR, BB D RE . AR SN BRI DT A B, TR IR AL
BRERZ LA MU S BRI, X SRS A R — 2, AR A poB A R e vs
AU AMNEEA K A, AR R AR s/ (R 1), 4T SOC g A AR I
W, FEAWORGER AT, MRS SRR, T ERREE , SRR, [RIRHE
Ho S KR IBD, MR KA RRARY, P A WK Y B AR B E R SRR, B
TSR DE ERS 5, INE T SOC /M, 51 SOCH fhik g hn, R m™, i,
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Fig. 3 Soil fiber disaccharidase and cellulose activities in different vegetation degradation stages

®2 TIEANBRSEN LIRS BEXES T

Table 2 Pearson correlation analysis between organic carbon content and soil enzymes activity

Ho EA Y TIATHLRR LTYER T £F Zpl BERATE

2T
£ YE R
AL

0.874" 0.946™ 0.696™ 0.830" 0.681"
0.744° 0.644™ 0.557" 0.834"

0.700° 0.871" 0.755"

0.830" 0.803"

0.961"

e R SEMETE 0.05, 0.01 K .
SOC & iR b bs B FREfa . N HEEEERHEE, F—EILFE SOC &=kt )2
TREESEHINMEAR, BERE L (0~10 em #110~20 em) B B & TIRZ 1 (20~40 cm.,
40~60 cm ., 60~80 cm F180~100 cm), X J&H TZEEM N YIS I RE AR EE R A=
2, WU R AMEE R, HAR R B 85%E T TE 0~20 cm )2, (#1715 H AR
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RO SRR, RR R, HERZRAEYAETE TR, T R
SRR, ARMEDAE T RIS, SRZEYEX BRI ER, MR
f S T E— AN T SOC & i, NI SOCTEHIERZFHE ., BEE HZHER I, HAE
WA, TSR AR, SOC i bl 2 IR,

W KB, AR R AR AL AT DU Fh + SR 0 15 P AR b — 2, HIREE
IR AR L A ] - SRR 1 R (P<0.05), RUTEHOR A5 T is vemss . %
o TF AR 42 Ly BAT AN [ 1 A B 39 AT 5% s TS 1 i SR A R T AR, S
ARSCER 3 MRHIE S LR UG, MY R A g R O A A&
b, [RIEHAR 2R B ATUARAE FH R 5310 ) B 42 (R 5 i = 498 AR AR P 520, 20 AN [
MBGR ST AR IE AN (R 1), HHERIGAIKS . JEIREEE AR, S8t
BOKASAERE A CRMA B 225 . PRI B KR EE, FEERAYSE
R, RNRARKRZ, XA R T LA VT R 37500 RFET, il 3R 7o 2 1 R
N, [FES R AS , 7K IRSA SRR, R s s, ™ Bae
o, fEHE T HIEEGR A AR R, RS T R R RE ) o AR AR R
MR, MY TEREREAL, Mo b MY, R AR 2R I B BR AR it e 1 Il
B FEERIR, AW (R 9s (045 AR o0 W X A e A R R DR D s [RIR, IS
Apgs, BRI, WALBREERUN, AR T AR, dE S S 8 g,
YITEMEREAR, DATIHI ] T SR 1 R

AFHFZER EFE, 0~10 em )2 ZWEREG M CK i &, (HMD BB 25T
SD WrB o X2k F T 7E 20 s MD [y BOR 1% 55 B B /)N, (b M o RV W e ™, i
13 HEANTCRIEE Z , I A E BRI R Y e i 0T 5 e se i fin, {2 TIRED
B, (AT 38R PO L RS B 3 2, BN T £F R NI, DR R A
FEEEE . 20~100 e IRZ H3E, BEMERG Y HD B BeE M s, YR B AST —h
TG PE HD>MD, ™5 1B A B B A 38 v (%) il S 1 2 80 A o P G M . 3002 T 20 M
B R AL A I B KRR S0, (AR S K R, R KRR, e R
BiK iz shin F il , (R R mIRE R R I e R E R ALY, A, 7R
VAR LS, THERRIE 22 KR R AT SR R X IR AR A — S 1 W B R 1
FH ., Dl B ) SRS AN SZ 2R HAS S PR R™, SX R B Ve RS T

FE A E T b, RS TE A LN KRR R, £2 (0~20 em) G
(B A7 B TR RAR ) S0% A2 4, AR “RBIE”, U EIERE X R B
M 33X 55 SR AR AP - SRS 1 R AR IR ST I 2 R — 8, RIZ LR
WEZRIMTE YRS, 800 . AL, RS sk . (RTRERS, fEfS 1 HEREk
B, BHERNACER. MiE TR RER M, A ERD . AP E & N, pH
B, AEARK, WIE RS 25z BRI DI RETE M 2UR R RS, X RS
VEF S35 - i TR PR 2 IR B WEAR . A< S SOC 5 DU - 3 Et I 1 34 S A0 b 5
IEAISE (F2), VLI PR+ HEEE S SOC & A AR RS VIBE R . R HEREpsEG . 3
Wyt LT ZWHGRN 2T 4 BT 3 oI LT 4k 2k A W RN 5 T SR TR Y
TEBGEROCHER, E A 3R B 30T b S e B TPE R T it (45 1
e SOC Frigift i, [N SOC iy, MO HIERGR At 7T I MR, (A
MR R, T XA EIE ] 3 5 SOC 7E 2 3 B i) 1 2 B0 AL B A AR
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B 4 JZ R B 15 - RS MR R S TR R, (AR)Z e A R I
L VE R BN ET4E 22 Wi % A AN [R1E A B B o3 il 7E 40~60 em . 60~80 ¢cm F180~100 cm -
EHE BT X —Z5 R EHIEAORE IR E T BRI R EE IAE 2, S
BRSNS FRATH SR TG BR . Senga SR AL, 25 EFRICE KRN L IERHE PR +
SEREERR I B T W T, SASCES R 8, WA RBIR)E HIE RS v T
FaER, X RE SRR A 2 R G K ORI A . R R DL R 2 H I R H
HEPROERZA Y, PSP EEEAS R A T b, N2 A B
Mo, DO (B SR S ARG OC R, UREH e AT e 3 b A T A S0 B A AR 2 Y
ER, —ERRE DRSS T RONACR . 78 AR A5 H X AS [R) R 1 1B AL AR B VR )2 - i
TEYET LA IR RS0 i LS

BNZ, AR A B bR AR AL B R R AR R, SOC & & A HERERERG . TEM
fit . £F R AL R AR A A )R (0~100 eom +)2) BRI BEHZIRER
i, FZ (0~10 cm) L3 MD B Be 2t BB vE B &3 20~100 em )29, MD
Wy BB SOC FITHD [y B A REME G . JEMIEE . 2F MRS PE( AR, vl L, ApE AL 3%
FEAR T 3 DLa & B ML S A0, FEOZIX HIEREDEAL, BRIERITE, 7
e DR SR SRR, SRR, HIRFE R AGE 2, I, AR
ZHEAYAER, IR XN BIEC R —, ARRGEA R R IEAH B, ASHF
HARN AN T MR — BN, AR T RIME, PEREE 584 7 T BRI 2 1 40
&, WEAFEORHAERDIRETER . B, HEHN K1, W EgGR A, X Xk
S R GRS E PR PR R AT L E 2
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Changes of organic carbon and related soil enzyme activities
during vegetation degradation in Gahai Wetland

MA Wei-wei, SUN Wen-ying
(College of Forestry, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: In order to study the effects of soil organic carbon (SOC) and soil enzyme activities
during the vegetation degradation process, the field experiments were conducted in marsh
meadow of Gahai Wetland on the eastern edge of Qinghai-Tibet Plateau. The main results were
as follows: vegetation degradation significantly affected SOC content and soil enzyme activity,
reduced SOC content and enzymatic reaction efficiency, and this effect varied with soil depth.
The weighted mean values of organic carbon content and soil enzymes activity in 0-100 cm
layers varied in different stages of vegetation degradation of marsh meadow, following an order
of non-degradation > light degradation > moderate degradation > heavy degradation. In different
soil layers, the organic carbon content in 20-40 cm soil layer was moderate degradation > light
degradation, and the activity of amylase and cellobiose in 0-10 c¢cm soil layer was moderate
degradation > light degradation. In 20-100 cm soil layer, the activity values of invertase were
the highest in heavy degradation stage, and the activity values of fiber disaccharidase showed
heavy degradation > moderate degradation. With increasing soil layers, SOC content, invertase
and fiber disaccharidase activity decreased significantly (P<0.05), while amylase and cellulase
activities showed a fluctuating downward trend on the whole, and enzyme activity value
increased slightly in the > 40 cm soil layer.

Keywords: marsh meadow; vegetation degradation; soil enzymes; soil organic carbon



