5538 B 11 ) S &~ £ Eild Vol.38,No.11
2018 4F 6 A ACTA ECOLOGICA SINICA Jun.,2018

DOI: 10.5846/stxb201705240967
AREE AN, ROTHE, SR, XA, 2 0 PH R H b A 0 A 2 K LA A R IR R AR AR, 2018,38(11)

Zou F, Wu X P, Zhang W G, Ma Y T, Liu Y J, Wu L.Responses of soil microbial functional traits to seasonal water level changes in a typical wetland of
Poyang Lake.Acta Ecologica Sinica,2018,38(11) ;

R R A L B M T R E MR IEXN U AT LR
M Joz

g B KER, KTR, BERN ARE
| BB KA AR, H 330031
2 WRPHIERSE 5 VIR ISR WO SR R 330031

e
I\

FEEE PR IT N - S A W 0g 2 KA AR A P R R DG 2R LB BH 330 b - R I X 42, 7E 2014 4F 36,10 J2 2015 4F 1 H
4 DFATRAE T 3 A ANIR] AT (4 SR A 0 SRR W S R A W M AP S P BEAT TN E . IFSEAS SRR
(1) AR AACAAL W E UL T A HUBR PR LR A RO 35 & 5, AR AR W B B RN 4 K I - 28 M
Bl | B- AWl N - £ T 2R 2 W i AR RS 1 2 B B A e v Rk B IR ) 3 258 1, T 2 il S P Tl 1y 4o A Tl T 5 4
AR RIS AR, (2) AR AL AN b A AR R X SR W A T R R0 ), R I B A AT B B FR e R
FA A TE, (3) —Le B fehn (S K B ALK AR ) 5 R YIS T (R Wi RGP i)
FASE Z T R BAC S A E M TR PR R R T B 25 57 . AW ST A SR AWK L P sl it -+ SRR Wi 1k A 1 B
0 B 7 SV 10 A R ) 30 e - SR A I R AR S I RE

SR SREAA] « M 5 TSR s U REARAE s KL AE fE

Responses of soil microbial functional traits to seasonal water level changes in a

typical wetland of Poyang Lake
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1 School of Life Sciences Nanchang University, Nanchang 330031, China
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Abstract: To explore the response of soil microbes to seasonal water fluctuation, soil samples were collected from three
sampling belts with different elevations in Poyang Lake wetland over four seasons ( Mar, Jun, and Oct 2014, Jan 2015).
Soil physicochemical properties, microbial basal respiration, microbial biomass, and enzyme activities were measured. The
results showed that (1) the contents of soil organic carbon, dissolved organic carbon, and available phosphorus varied with
seasonal water level fluctuations, and the seasonal dynamics of microbial biomass carbon ( MBC) and four hydrolases,
including B-glucosidase (Bglu), B-xylanase ( Bxyl), N-acetylglucosaminidase (NAG), and phosphatase ( Phos) were
affected. MBC, Bglu, Bxyl, NAG, and Phos peaked in summer and winter, but decreased in autumn, whereas the two
oxidases, phenoxidase ( Phox) and peroxidase (Pero), showed the opposite trend; (2) apparent impacts of water level
elevation and aboveground vegetation were observed, and higher nutrients and microbial activities were found in S2 plots
covered with Triarrhena lutarioriparia L. Liou.; (3) some soil properties ( soil moisture, ammonia-nitrogen, organic

carbon, available phosphorus, etc.) were significantly correlated to microbial activities ( microbial biomass, basal
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respiration, and enzymes) ; and the impact of seasonal water level changes on microbial activities was greater than that of
elevation differences. This study revealed that water regime shifts had an important impact on soil microbial activities, which

would further affect the ecosystem function of the Poyang Lake wetland.

Key Words: wetland; soil microbes; functional traits; water fluctuation
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P 5 AT AV TR X — L, DRI, R 2 40 038 - S AR A 0 X AN [ 21 7 A7 8 i 7 5 2% S A5+
WHEL,

ASHIESE LARE FHIR A WF R AR 8 5 XA W) 2295 LR W B AL 2 2800 LR 1 R A i Sk
Tl P A A58 B A ) 6 MR B RO BI85 A () o A s~ 98 Fl A 0 3 0 23 M 7K A2 72 P 4 i 71 R R i 7 AL
il o ASBIFSE A ZE TS T Ay 240 FH R M Fr) 5 RO 7 55 2 LR BE AR W D T AL A, X 280 L 9136 s 3 ok
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WA (R 1) o AHFFT R A 1.0 7 T KRG B 3 AN R K A7 2 B R AR IR G5 S1—S3, B
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B, R B BT (K A1 2.5:1) ME 4238 pH ;A (NOS-N) SR I 47 - 51 A AL I 5 Lok B8 A (NH; -
N) R4 [ s sh a0 s B HLIR (TOC) R A AR TRAT /MM, 22 (TN) R AL E /i, 4
B (TP) SR FH AL AH 35 43 6 6 B % 250K 40 T 5 (AFDM) S S 3 4 550°C 4h Jg il 2" 5 i o A7 HLAK
(DOC) AHLAE(DON) A 5E K TOC AL | i (AP) MK IE NY/T 1121-2014 bR LA BE T HE (0 3k
M7E

F1 MERXIFERERL

Table 1 Basic overview of the study area

- AEHAH K FHERIZ Soil particle size
Rl i S "E”‘”j“,’f i 7/ m Mi/d  Af/(g/em?) WL/ % Bk % Bk % o
Dominant . K . . y +- 3
Transect No. el Elevation  Annual average  Bulk density Sand Silt Clay Soil textun
tegetation flooding duration (2.0—0.02 mm) (0.02—0.002 mm)  (<0.002 mm) oo e
¥ A MR ( Cynodon dactylon 30—35 .
16—1 1.30+0.02 38.34+0.34 43.58+0.341 18.09+0.00: R+
st (Linn.) Pers) 6—18 (HE) +0.02a +0.34a +0.34b £0.00c i
s WA (Trarhena huarioriparia ;o 50 123:0.03ab  30.34x0.34b  47.52:0.34a  22.13:0.00b  KYEDRAEL
L. Liou) (B #Z%)
KA & ( Carex cinerascens 110—125 o
S 14—1 _ 1.16£0.03b 22.92+0.68¢ 41.96+1.02¢ 35.12+0.34 SR £
33 Kukenth) 5 (8 #Z) * 10.63¢ £1.02¢ a R

T bR, W — SR T B ey ] 22 52 .35 ( P<0.05)

1.2.2 WUEWTEPERAE

- HEFLRHIT IR (basal respiration , BR') 2R 28 P BB M MAC TG 7 i 0 R 40 B 7% - K, SO 12 $
S A W R (MBC) B A R (MBN) P #5280 K=0.45, 1R (qCO,) = BR/ MBC, f#/EH)
B (qMBC) % = MBC/ TOC. * 100% ; (£ ¥ E M (qMBN) % = MBN/ TN * 100%

MRS O T, B-A AT B ( Bglu) | B-ABETY I ( Bxyl) N-Z 2 SEH 2 W17 6 (NAG) WL (Phos)
4 K A Bt 0 T M2 I ALAR ORI e 2 . 2 Bl Tk B ——T S AL B ( Phox ) #1540 Tk U ( Pero ) 4331 LA
ZEEZ EL (DOPA) Rl DOPA (i Ak A (H,0,) VERIKY, F H e >
1.2.3 sk

K Excel 2013 F1 SPSS 20.0 A4 X 4 A7 G i+ 8 35 1 18], SR EA I R J5 22 731 (ANOVA, Tukey
test) Xof - 3EFR AL SHORM B YRR AEIEA T 2 FAG 56 5 (8 DU 207 25 93BT ( Two—way ANOVA ) SEATREAT FIZE T
Xt LA BRI S BOR A YRR RS WA A GE 43 5 - S ERAE RN AR 0 6 MR A B A G 43 ISR Pearson A6
vk, M Canoco 5.0 435I + 5884k SAE YT P HERT 32 4353 HT (PCA)

2 HR55%H

2.1 TIHERARHAL A A

T HOR I LA A SR IR E T R AEAEIRI . IR BR RN [ 21 HUR [R] 5
FEERA BA W 0 R, W 2 7R SWC TE 32.60%—64.53% 2 [A], L Z= FIfk 7 SWC B &7 T HAZ 4 (P<
0.05) ; T pH HFA T QAW E 5 T H 2= (P<0.05) , S PR B AR R34 5 K &R pH ol . 75 1243
FAr L E T AUNE T R AR, TOC il C.N EAKZE SRR R, i TP B 20 it 3 & T ZE Yy (P<
0.05) , AFDM 475 & ff5 i ( P<0.05) 3 FEAN [F] e AR 8% 44 22 5% 5 T, TOC TN .C: N DL J AFDM 5 A S2 @& F
S1 1S3 MBS (P<0.05) , 3 4h, (EASTE B2 FR A AR AY S3 FEAF R 2% TOC Al C. N ¥ 0 4F Wik (P<
0.05)(3£2),

T HEHRATTER KT A WL R RCE YT B PG R I TG R 5y AERRRZRTT 210 . NHS-N A B>
H > HERA TR, A B iR (P<0.05) . NO;-N 7EA& 78 (P<0.05) ;DOC . DON AP & Z8K
A 2 T A ZEAT (P<0.05) o FEREIRAE LR i FEIFE A, NOS-N .DOC H1 DON & B AR 7E B3 TR (P<
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Table 2 Soil physicochemical properties and nutrient contents
FE i THESK A pH fH W5y ALk 2R £ WAL
Transect Season SWC/% pH AFDM/ % TOC/ (g/kg) TN/ (g/kg) TP/ (g/kg) C:N

S1 & 35.60+0.64Bh 5.02+0.05Ab 7.21£0.32Bab 15.54+0.36Ab 1.63+0.08Aa 0.24+0.01Ba 9.56+0.48Ba
-l 36.83+0.42Bc 4.81+0.18Aa 6.78+0.28Bb 12.71+0.41Bb 1.38+0.04Bc 0.57+0.03Aa 9.24+0.19Bb
7 39.11+0.33Ac 4.95+0.02Aa 7.33+0.19Bab 17.31+0.28Ab 1.49+0.06ABa 0.35+0.06Ba 11.67£0.64Aa
% 32.60+0.47Cc 5.05+0.01Aa 8.57+0.32Aab 12.83+0.67Bb 1.28+0.04Ba 0.42+0.04ABa 10.04+0.37ABb

S2 # 39.77+0.40Ca 5.03+0.02Ab 8.18+0.33Ba 19.02+0.76Aa 1.79+0.13Aa 0.19+0.01Bb 10.79+1.08Aa
" 50.67+1.61ABb  4.98+0.01Aa 7.49+0.38BCab  19.45+0.39Aa 1.80+0.04Aa 0.48+0.03Aa 10.85+0.46Aab
k 55.89+1.37Ab 5.05+0.02Aa 6.81+0.17Cb 17.15+0.22Ab 1.38+0.04Bb 0.25+0.02Ba 12.49+0.49Aa
% 47.66+1.67Ba 5.01+0.01Aa 9.26+0.10Aa 17.58+0.83Aa 1.37+0.02Ba 0.28+0.03Bab 12.82+0.46Aa

S3 #H 40.59+0.31Ba 5.24+0.04Aa 6.90+0.13Bb 9.76+0.29Cc 1.32+0.13Aa 0.29+0.02Ba 7.58+0.96Ca
)l 64.53£5.71Aa 4.90+0.02Ca 8.42+0.31Aa 18.89+1.12Aa 1.61+0.02Ab 0.57+0.03Aa 11.72£0.59ABa
&k 59.49+0.66Aa 5.06+0.05Ba 7.68+0.11Aa 21.15£0.33Aa 1.63+0.06Aa 0.23+0.05Ba 13.03+0.66Aa
% 39.31+0.11Bb 5.07+0.01Ba 8.04+0.06Ah 14.12+0.23Bb 1.39+0.02Aa 0.19+0.02Bh 10.14£0.17Bb

T b2 s KE AR R N TR 1T 22 7 83 (P<0.05) s /NE FREFOR R — W HEHT 1] 22 53 B 3% (P<0.05) ; SWC: soil water content; pH: pH value;
AFDM :ash free dry mass;TOC :total organic carbon; TN :total nitrogen; TP :total phosphorus;C:N:TOC/ TN

41 DOC .DON 5§ TOC TN B9 H 6138 B 43 58 0.17%—0.50% F1 0.22%—1.16% (3 3) . TRk ZT 2
[, DOC/TOC FI DON/TN F4 Ll 5 28 i 2 5 T HA =45 (P<0.05) 5 Bl 2 T =y F2 R AT, TR A9 40 B LL A4

LY ST 8
®3 TEEN.ABUEMRSE
Table 3 Soil available and soluble substances contents
s - HAR A BIRIANL AL HEARS WRIEATOUR AL
Transect Season NHj-N/ NO3-N/ DoC/ DON/ AP/ S LA SHC LA

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) DOC:TOC/% DON:TN/%

S1 & 3.23+0.73Ba 1.13+0.19Aa 59.48+3.39Aa 11.08+0.45Ba 15.96+3.50Ab 0.38+0.01Ba 0.68+0.01Ca
=2 3.90+0.34Ba 0.76+0.07Aa 63.40+5.90Aa 16.05+1.40Aa 18.40+3.76Aa 0.50£0.03Aa 1.16+0.08Aa

k 7.37+0.52A¢ 1.04£0.24Aa 47.89+6.48Aa 13.39£0.39ABa  8.84+1.80Aa 0.28+0.04Ba 0.90+0.01Ba

% 1.89+0.06Bb 1.53+0.34Aa 42.67+1.76Aa 6.57+0.41Ca 9.44+1.60Aa 0.33+0.01Ba 0.51£0.03Ca

S2 Fe 4.87+0.86Ba 0.73+0.14ABa  66.15+5.60Aa 11.20£0.91Aa 33.17+4.78Aa 0.35£0.04Aa 0.63+0.06Aa
" 5.76+0.80Ba 0.61+0.17Ba 62.78+7.25Aa 11.52+1.47Aa 25.76+4.31Aa 0.32+0.04Ab 0.65+0.10Ab

7 12.42+1.4A9h 1.24£0.22ABa 36.80+4.58Ba 9.76£1.31ABb  7.66+0.89Ba 0.21£0.02Aa 0.71£0.07Ab
% 3.37£0.16Ba 1.59+0.23Aa 40.83+1.94Ba 6.39+0.19Ba 8.25+1.28Ba 0.24+0.02Ab 0.47+0.01Aab

S3 # 2.34+0.58Ca 0.65+0.05Aa 20.01+1.24Cb 2.82+0.19Bb 2.31£0.51Cc 0.21+0.02Bb 0.22+0.01Bb
)=l 6.22+1.01Ba 0.68+0.16Aa 59.40+4.09Aa 11.03+1.52Aa 23.09+0.30Aa 0.32+0.04Ab 0.68+0.09Ab

k 17.16+1.3Aa 0.28+0.05Ab 34.91+1.37Ba 9.56+0.29Ab 5.58+0.59BCa  0.17+0.01Ba 0.59+0.03Ab

% 2.59+0.32Cab 0.88+0.19Aa 30.69+0.99Bb 5.10+0.47Ba 7.66+1.94Ba 0.22+0.00Bb 0.36+0.03Bb

SR bR ER KEFHRF RN ET 25 B (P<0.05) /NG FRFER ﬁ*é%#%rﬂ%%ﬂ%(fko.%) ; NH}-N; ammonia-nitrogen ; NO3-N ;

nitrate-nitrogen ; DOC ; dissolved organic carbon; DON; dissolved organic nitrogen; AP ;available phosphorus

22 IR R A S AR
ST G 2R A e N A A (A S I SRR R AR Y L 7E SRR 1 BR MBN 4,
MBC .qMBC .qMBN “F48 bR REHRA BRI Z AR R KRR H, T qCO, AN AFAH S 5 BR 58 2
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TEHZ 3 T HAL T (P<0.05) , 7EA R R ARAEAFIA] , S2 R 38k Wi ik 4 i e B A W M (T
=T S1 R S3, (HIF RN, B EFERILH S3 B4 MBC MBN Fil BR #AHXT AR (K 4)

R4 WEMERENEMFRESSTRESFHHNS A

Table 4 Microbial biomass carbon and nitrogen and basal respiration among different seasons and plots

TR L it E= = b7 %
Activity Traits Transect Spring Summer Autumn Winter
FEREIE, S1 11.67+0.89Aa 4.58+0.23Ch 7.59+0.51Ba 4.63+0.13Ch
BR/ (mg kg™ h™") S2 11.92+1.65Aa 6.86+0.71Bb 6.83+0.23Ba 6.31£0.22Ba
S3 6.93+0.20Bb 9.47+0.69Aa 6.59+0.25Ba 4.01+0.10Ch
(DGR7/hA7d S1 211.47+12.05Aa 142.58+6.85Ah 155.61+25.72Aa 148.06+10.21Ab
MBC/ ( mg/kg) S2 235.17+19.89Aa 294.68+22.98Aa 86.83+19.45Ba 258.24+21.72Aa
s3 71.13+4.41Bb 304.43£29.99Aa 170.58+24.66Ba 143.96+23.47Bb
(DGR Ad S1 22.15+0.89Aa 11.10+0.90Bb 11.86+1.37Ba 12.45+0.90Bb
MBN/ ( mg/kg) S2 22.40+1.82Aa 14.42+3.43ABb 8.72+1.78Ba 20.73%1.53Aa
S3 5.63+0.37Cb 24.12+2.08Aa 13.07+2.41Ba 11.71+1.04BCb
R Sl 0.06+0.00Ab 0.03+0.00Aa 0.05+0.01Aa 0.03+0.00Aa
qCO,/h™! 2 0.05+0.01ABb 0.02+0.00Ba 0.09+0.02Aa 0.02+0.00Ba
S3 0.10+0.00Aa 0.03+0.01Ba 0.04+0.01Ba 0.03+0.01Ba
DGR Sl 1.36+0.05Aa 1.12+0.02ABb 0.90+0.16Ba 1.15+0.04ABa
qMBC/ % S2 1.25+0.16Aa 1.52+0.14Aa 0.51+0.12Ba 1.47+0.10Aa
S3 0.73+0.06Bb 1.600.07Aa 0.8120.13Ba 1.02+0.17Ba
A= A Sl 1.36+0.03Aa 0.81+0.08Bb 0.79+0.07Ba 0.97+0.06Bb
qMBN/% S2 1.26+0.13ABa 0.8120.21Bb 0.6420.15Ba 1.51£0.09Aa
S3 0.43+0.02Bb 1.50+0.12Aa 0.82+0.18Ba 0.84+0.06Bb

BB bR R s RS TR R R R TR Z 1Y ) 22 57 i 35 (P<0.05) 5 /NG b} 3R [A] — 2= 5 BEF 7] 22 57 2 % (P<0.05) ; BR : microbial basal
respiration ; MBC ; microbial biomass carbon; MBN : microbial biomass nitrogen; qCO, : microbial Metabolic quotient; qMBC ; ratio of MBC to TOC; qMBN
ratio of MBN to TN

2.3 - ERGTE

4 Fh EHOKARRGE B Bxyl 8, HoAx 3 FhEG G ML SRS AR e b B R B B A A R R R A i
A BIASZEIL (P<0.05) , FkZ 3 N ERRpiar 40 T K 3085 2 Fh LB Phox FIl Pero FKZ: 15 1 o 3 v T3
775 (P<0.05) o TTEEAREAT SRR ], B Bglu A1, HiAh 3 Bk i S MEAERERR [RIER A S2>S1>S3 IHEIT .
TN BRI S2 M 4 Bl B AN 2 Fh AL ER Y16 P 34 0 2 T STORI S3(P<0.05) (B 1),
2.4 UEWTENE SRR Z AN ER

A 5 IR EE R R A /e 245 R an 6 5 fr7R , BR \MBC \MBN , qCO, ,qMBC ,qMBN LA & 4 Ffi 7K figt il
K#RE DOC AP AFDM \TOC TN 25 i 2 I AHOGHE (P<0.01) o B 5K AR AS 6] 14 72, 2 Fh AL G Phox il
Pero #1{{ 5 SWC NH}-N . TOC .C:N B E A (P<0.01) , PIYE)T 220 MR (3 6) , %t T 3R LN 1 F0
TR DTG R, 5 A B A R AR 2R SR > ZR bR DA . R o B 45 SR R I I A S R
YURRAE 35 2 B A 0 PR A (R 2) o (EAHE RIS, B B e RET SRR R A0 K0 52

3.1 A EEA PR KA AR A B W Y

IKATRABHAE A FRGE ) T R T R e 40 1 o A B B3 e B A (K AN AR A K 43 1 R
AR T i R RR T . AR SCER R 1—3 A 3 MR R TR T 6—10 H WA A R FEE 7K (%
1), SWC KB BS B> FR AT AL HE SREM KM DA — 202 KA 18 KR T A ) A i
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Fig.1 Soil extracellular enzyme activities

KRG PRI WS ) 2 57 35 (P<0.05) 3 /NG FRERIR [F)— Z= 4R ) 22 5 . 3% (P<0.05)

Wy R KA VAR T 38, A ) T - 3 A SRR A 40 OKE n] PR R IRt — A5 B ) K AR P R AR AR
X SR AR P, I TP . DOC \DON, AP 2535 J: 4 510 A1 G 8 30 5 19 HL A5 28 28 1 2o o B
R BT RS, 2014 4F 10 H BEBH#AL T P B A A EAT) 2k 47 7 i KA, W b B 28 075 T 30—125
d ANEFRPKEE SRR . KB 1] (4 7K W DR SR PR B (45 G A 403 M R il o3 0 0 2RI B A%, AT DOC . DON [ FH7
2 HAFTF TOC B BRI B T R AL, S A, B K A AL BOK RS B K R
WAL T HIER AL &2 LB ZE DOC . DON K AP &8, 10 H A8 s i< e A AL T &)
WAk, KB R AR FAE G NH-N A OSR]I A s Au Ve 54T, 59 40 38X NH-N 1% B g

http ; //www.ecologica.cn



1134 ARG A AR ) 2R S BIA 0E Z  AK AS E A F Hie 7

B2 TEEUEF(a) RAEWEESE(b) RS S0
Fig.2 Principal component analysis of soil environmental factors(a) and microbial activity characteristics(b)
Bglu : B-# 25 4 1 [, B-glucosidase ; Bxyl; B-A M 1 iF, B-xylanase; NAG ; N-Z. Tk %2 5L 7 %5 B 1 |, N-acetylglucosaminidase ; Phos ; i 2 if§ ,
phosphatase ; Phox ; By % {L [ , phenoxidase ; Pero; i 4 ft B, peroxidase ; BR; microbial basal respiration; MBC ; microbial biomass carbon; MBN;

microbial biomass nitrogen; qCO, : microbial Metabolic quotient; qMBC : ratio of MBC to TOC; qMBN : ratio of MBN to TN; SWC soil water content;

pH:pH value ; AFDM : ash free dry mass;TOC ;total organic carbon; TN total nitrogen; TP :total phosphorus;C:N:TOC/ TN
ORGP 3K B 55 1T REAR 2 F Bk NH-N B E TR MR R & FK R AR 43
i LA R AR P TR T R B T B 0 0 0 e, TR0 T A SR T R RO R A B e (R
2 \i’% 3 ) o
®5 TEGEMEERESELEFHEIES R

Table 5 Correlation analysis of microbial functional characteristics and soil physical and chemical properties factors

f’ﬁeii%r SWC pH NH;-N DOC AP AFDM TOC TN TP C:N
BR ns ns ns 0.448**  0.516"" ns 0.351° 0.499 " ns ns
MBC ns ns ns 0.547 " 0.616 " 0.520 " 0.595*"  0.629"" ns ns
MBN ns ns ns 0.550 " 0.615"" 0.504 " 0.506 " 0.459 " ns ns
qC0, ns 0.412* ns  -0.393%  -0.346" -0.526"" ns ns ns ns
qMBC ns ns -0.423*  0.529"" 0.568 " 0.506 " ns 0.451"" 0.362" ns
qMBN ns ns ns 0.430"" 0.449 ** 0.566 " 0.395" ns ns 0.370"
Bglu 0.347" ns ns 0.335" 0.413* 0.676 " 0.367 " ns ns 0.363"
Bxyl ns ns ns 0.548 " 0.664 " 0.496 " 0.401 " 0.389" ns ns
NAG ns ns ns 0.594**  0.729**  0.391" 0.394 " 0.465"" ns ns
Phos ns ns ns 0.547**  0.601"*  0.579*" ns ns ns ns
Phox 0.519"" ns 0.909 ** ns ns ns 0.559 " ns ns 0.612""
Pero 0.521*" ns 0.909 ** ns ns ns 0.560 ** ns ns 0.628 * =

* EEFIE(P<0.05) 5 + * B FEAHMIC(P<0.01) sns HOCHEA B E  FE M SE n=36, Belu: B-H 4511 A, B-glucosidase ; Bxyl : B-AHl 1 il
B-xylanase; NAG : N-Z. Bt 44 % % % ¥% 11 B , N-acetylglucosaminidase ; Phos; B B2 §, phosphatase ; Phox: i} 4% fk B, phenoxidase; Pero: i3 4 1k %
it} , peroxidase
3.2 GAEWTE R AR T 2= K A AR A e i

K E RSN MBC MBN 9 i R R B K ] A K MRS T R i, it 507
M N MEE AR — 2 SRl T e 1 R 3R 1 R xRl B i B SE b P s i R R 7
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WA R P PR /5 5 X2 9 bireh R0V ™ L T B2 AR R P A ISR i J R 2 — > R Rk R W KO T4
FEOAE AR BR ARG, 4 Z R AN B A AR 7T L 3 AR R M P P A7 ol st vl D
o AR 7K S AR T S MR AE > (3R 4) o qCOK AT i AL B Al MBC 25 & 76— 2, Y4
A2 B qCO,KEAS K, LR A M AT L B 22 1 B B R IRARI AN R BRE 2 s AR rh & 7 1 B[]
TR T A KM IR ZE qCO, #REGR . BRI R AR AR PEREAR T 3 MR Y qMBC Al qMBN, 3R]
W KRS T AR R R (K 4)

®o6 TEBURTFEMEMFEFESESN

Table 6 Analysis of variance of soil environmental factors and microbial activity characteristics

Jr LR Z=7 Season HEAF Transect FAxFEA Season & Transect
Variance index F P F P F P
SwWC 39.92 <0.001 72.58 <0.001 11.10 <0.001
pH 6.14 0.003 3.44 0.048 1.43 0.243
NH;-N 89.92 <0.001 15.85 <0.001 8.98 <0.000
NO3-N 5.64 0.005 6.73 0.005 1.60 0.190
DOC 18.99 <0.001 19.05 <0.001 6.48 <0.001
DON 31.95 <0.001 25.92 <0.001 5.72 <0.001
AP 22.44 <0.001 12.02 <0.001 8.33 <0.001
AFDM 17.26 <0.001 3.34 0.052 7.53 <0.001
TOC 28.58 <0.001 40.15 <0.001 31.58 <0.001
TN 8.04 <0.001 4.20 0.027 7.02 <0.001
TP 44.61 <0.001 8.44 0.002 3.42 0.014
C:N 12.87 <0.001 7.24 0.003 3.94 0.007
BR 32.63 <0.001 3.77 0.038 11.03 <0.001
MBC 14.51 <0.001 7.95 0.002 14.55 <0.001
MBN 6.25 <0.001 2.96 0.071 16.89 <0.001
qCO, 19.21 <0.001 0.81 0.459 6.08 <0.001
Bglu 51.80 <0.001 23.46 <0.001 50.90 <0.001
Bxyl 23.02 <0.001 59.50 <0.001 53.97 <0.001
NAG 34.16 <0.001 26.87 <0.001 19.75 <0.001
Phos 25.05 <0.001 25.99 <0.001 22.02 <0.001
Phox 228.03 <0.001 10.62 <0.001 7.15 <0.001
Pero 316.81 <0.001 20.81 <0.001 14.66 <0.001

ARWEFE A 4 FhoK fige i L B AR LA 2 AL R, DLW RAE 0 e W oA Qi 5 e o e A AR P BR A e — 1
b B Z A1 A AR W R GR S A PR B 2Rl B B VR BE , i 0 A L T AR A AR SR 11
7 RN S PR 3 P R [ HEIN T E  ( T M T4 R T 3K Sl R AR RO B R
KK R IR T A P s 1, BRI T8 3R 0T R 00 53 R, TR G PR BRI AR5 v 2
P AL 15 SWC NH-N TOC [ C: N H B 3E A5G . 7K o R g B Rl S R ARG, B 5 52 i 48 Ak
UM A, TR R )3 7K IR AR R R 2 IR B A AR R, DT 88T i 2 0 o 4 S e A I e B ) 3% 1P 3 T 2 e 240
P EE AR (1)
3.3 ARIERFAEHON T 1SR SR YRR A 52
JUE ARSI R 3 Wl - S B P SRR S A= W S RE TG 1 T 52 2 Z A MR SR AE B 2 M), {ELAS (] s 7
AR ARAF e —E A 2857 o TS BRI il 25 S5 AR A JE DAY [ S22 K 57 28 A 808 B 04 9 2 5 7R 0~ 2 72 Wi
i1 10 m, AHEFEH 3 AR RAR R 22U 2—3 m (8], WO 2= 35 MoK AL P Sh Y IR BE R TAE s e 22 5 . AR
Segh S2 A RER B R O R S B AP R L X SR R A — 2, R
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FRZR RIS AR B 07 A5 A i ) O AR RV (B A R S T AL B G, W] R S IR Sy e AR M AR
T AR FVE BRESS ARG 5 T AR S 2 3R R S A R A AR SR A K AR AT
Rt (BT HE A, 5 g RO AR AN /2 R 2Bk = HAE SR B0 T R4l ik vl Rt 2 v R fie i Y ST REATY
HiKI L3RR T S2 I 2 — %) PCA 455 W /K (A3 e L3 AL Ak s T AR IR) T3
TR AR 5

ABIEFE A PG PR R AR KA R R LA S2 BEaRis v T S1 A0 S3 MBLAR . AT ABIBFFE 4 R R ]
BFRY 2 5 0 S A AR TR R SRR R S R 1 4 IR ) R T AR S A
HRLFR A0, 358 e 14 R 9 0 RN KT T B AE W T SO U AT AT A R R R R I E 5 D4, 5%
G PR 7 22 550t 820 5 R 1 A2 0 1) R 2K TS5 W 9% A0 ¢ v 1 Il T P A T A 1 B 22 19 37 4
REMCRUIPRGAE D AR R T BRIl S2 RRA IR YRR TG PR o T Rt RS SR I s i i, %
3 AHOCHE S Mt 2 — 25k I IR X ol 2 0 S BB 42 14 2 R

4 it

ARSI E LT

(1) R ARAL B A T 3 TOC (C:N TP 255553 6 ZE LA K DOC .DON AP NHj-N 300 £ 19 & &
T Wy i L B S P S50 s R bt B K o7 A8 A 5 R B Rl A R vy Bk TR B IR a3

(2) N[ i Al AL AAAE (R K A3 22 S FIBL A S AL AN IR] 3 30ma ARE Al o R IE SR O0 R & & PR Wi
PR 2 T AR AT

(3)SWC NH;-N.TOC ,C:N 520 1 2 i A0 B i i v, 133858 55 B2 IR A0 T A M ( DOC AP [ TOC.,
AFDM ) XA Wit I A 4 FhoK A i A0 76 P B AT S E
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