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K ST EIRFE e e F AL & H T IRESE 1
plekyE= Y AlinpA

KEE', B M, kI B, FEiz', = K
(. F B R A 12 REEBA AT/ RLIREWE K EREE ERLBT, 7 # % 453002;
QIATHBE BHTARILA, LT HF B 1250000

8 E.[ B )T RARE K BT 56 A A HUIC K& B IR B R S e 2R R M ok [ k)i it ®
BlX 3, AT T R KA K5 Wil S T i A ML G & AN T LRk £ A 2 My fe L3RBT R (2
F VAR FEICAL LT, i K AL LB K 5 rie A 22 A% K 4R % L3 FE MR B 4T 45 K Be RS L if AL AL B e sl
FRER B & Bl — K ST, e A HUIE ST VAAR & B A B (AL B R B A T R R BR E M, M IREE R R E v A
HUIELE K T A T AR 5 i A AL 2857 P£ . Shannon A= Simpson 454 & 91, T1 5 T2 I #H % S 4L &
T T3Fe T4, TI AL FE EAHKA 31, 0 T2. T3/ T4 L3423 T 15.01%.40.90%.72.22%. £ AR5
DATERY, R IR G R A BT LM E F R, I LRSI R vk ) EAR IR A A0 A B 45 M), ARYE LEFSE 447, &
EE % 17 (Firmicutes) 5 3 # B (Myxococcales)#= # & 4T B (Sphingobacteriales) 2 %t T1 #= T2 &t 32 A2 & 24F F 69 44
A £ 2%, 4 5 # I'1(Chloroflexi) & T3 F= T4 4 52 e A2 & BAF ) 694 AT £ 28 [ 4518 TE £ 44 K T 36 A A HUie =T 42
B LR P B AREG AR B R G A B AL ABEEE R LM A S A MK RRIEA NI ERG
F W LREGEE A A S AR, LR S E K F le ey K.

xR AAUE ROMNE TIRERE AN SN AW ELMN, LRSS LEFSE 447

A& 4325 :5570.60 RAARERD : A doi:10.13522/j.cnki.ggps.2017.0221

k&5, =PA, KA, &, KBRS HE R B R E B L ERE MM E YRR SN mI]. SERHKE
#%,2018,37(2):38-44.
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TR R IR AL S R Y B R I S 5 T S S e L R W R
PR 1398 P T AU (O HE B AR E s LR ) 2 RV 15 9V e g At 38 R e 7 K I A
R R DA L MR F 7 s R AR A . R, 3T 4 Sl L S E B B S L
VE SR R AR g AR R K R F AR Sk Sk B K BE A B0, A LA 2 R I b A 7 o i) B AL 5
Al 7T DL e 9 g R 53 SR A 5 LA AR AR P R (R AT ) I Bk T e, T
FEA A s R R R AR P R S T T 52 B [ N A 2R B RN SR B AR it FH A A LAE T 2 e 2 A g
o R T, S L SR I Y 52 IR 7K 2 B Rt IS 18 0 P S T A ST 2 L 98 A LR B
A 208 - 338 20 T T T R T R TR MG IR S SR B A N R I B R R A .
PR SO TR W, A HUIE AT DLR 4 i S B SR R T T E S R R T R IS
i 2 0t P A WL, HEAS R T0 PR B o S G A 1 = B R 038 o A O B S )

AR = oA A 22 N K B TELIE , 330 SR M R VR 5 A B R B L T S AR U R TR
3 1 A ARG - B 1, PG B AE M i 2 RE T , S BUMUE M D BB AL, ML 5 3 ) 2 B R A
7= XA M 7K BB B 2 (3 X, 4547 0 P K B TE LA S 45 25 o A P R B R, Sk 39 S 2 L
LB TR A IR S IAEE . BARTA S T WU A S8 1 A o 2 A A S O T 9 4 4L
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ST R T A MUAENT 22 38 (0l A A A % 4 ) AR S8 A P 52 W L) 1 A7 AT, DG G K 43 0T it B LA
7 W I MR S5 R LR . DIk, B 9T e R AR RN K 43 Feh 3 T T A HTLIE 22 FE AR B - 3 A )
T U 465 K PN - SR e % 1 PR 5200, Dl 8 7 A LIRS T ) 22 AR o 8 il i M R it A A 9 25 R [ s i Lo L 2 H
FH KA 38 DL R A LA PR ARk 25 it FH 2 it — s B Ak B AN B =2 4
1 #RERZE
1.1 RIE X5

TRES T 2015 4F 10 H—2016 4F 6 F AEH B AN R B #r 2 256 150 J i ) HEAT s i BE A7 10T 7 480 5 2
GBS, AR BT i o a6 X il s K 1 2 U X, 2457330 14 °CL, TR 1210 d, H HEE
(]2 399 h, Z 4 V0K 28 582 mm. ISR N5+ Gl 1D , et BB SRR 5 B TTIE , Hh R K
MR KT 5 mo RIEATAR B IR ST AR 1. WIS AVUIE NS (TS CE16.2% SN &
3.2%- & P05 1 0.76% 5 K,0 2 1.05%pH{E N 7.84) .

FEQIRER T UER: E9 8 LX) |

g FH ) 5 AL/ AR R ) . TR
H B A BE(gke)  ARE(gke)
pHA JiE/(grem™) FIKE /Y% (g-kg" (mg-kg" SRR (g ke R g ke (mg-kg")
8.4 1.51 20.5 10.3 57.71 0.75 1.45 134.37

1.2 I

PER AN RO R DT S8” . FLi 4N AREE, A3 BN OTL AR B - it A HLAE 2 250 kg/hm’, 1B Jiti JR 3=
308.55 kg/hm?, 78 70 it 7K ; @ T2 AL FH - jiti b A3 HLAE 2 250 kg/hm?, 38 jifi /R % 308.55 kg/hm?, 7K 43 il ; @T3 4b
BRI AL, AN N R 3R 514.25 kg/hm?, 7870 BE7K s @ T4 AR - LA AE , Ui N PR 3= 514.25 kg/hm?, 7K 53 il
o FRATHEAKRIZK 23 oy i Ak B D 7K BR 43 31 DAy FE TR] 5 2 RF 7K 36 CFED 1) 70% 11 60% 5 HE 7K 77 Xk i T 8
A HLAEFI RSB AEAE A 3L AEAE R AR N  P,Os KO it FH & 73731 4 120105 kg/hm’ s K BEALIX 21511, BN
A PRV E 3 IRES A 124N X BADNX TR 3.75 m*9.6 m.
1.3 MEmMB 57
1.3.1 R3EIALS PR &GN

- AR AR 5 P A 9200 5E 5 358 pH A K -3 pH I 58 34 UK AR TRAT - MR ALk
I E 5 4B R v SR - o R P V- B A L Bk 5 5 3o RCB R P W A 23 e e BV I e 5 T R
BB SV I E < A BB R B AR BRI g
1.3.2 = @AREREAF

VEE I 301 A /NS T /KRN 75 B A D B 30 [ W)t A 338 v 480 25 W R - 338 5 3% R PO BT 30, e &% /N 22
TR LA FEARBRIURE AU S W D0 398 57 25 /K 38, (095 78 70 (I /K AL BRYEFF7E 70%FH s 7Ky B 4ERF1E
60%FH, fRiE 7 #ERR B K 73 A B o SR 2 s HUOREVE , T AN A0 B T H T BE AL S RURSETR G B A . SRATEHRE
WEE A /N AR PR 38, S AR AR &R (10~35 em) M3 B2 Y, MR 5 AR R B & 1 Lk, R R S
R ZR BB 2 (1) L3 R SR AE AR BR L FE i, W AH R AL R 1) S AR B T35 SR A 5 70 30y, — 3B T
4 CUKFELRAEF T-00 5 L3l vE v, o — 382 e T R AR ¥ R FF T--80 “C IR UK A8 h R AE, FH T
E TR Z R, I3 IRES .
1.3.3 3B HKE

KB A HE 2200 5 0~10110~20.20~30.30~40.40~60.60~80 F11 80~100 cm + /2 -3 5 /K, A 10 d
E 1R
1.3.4 L3EmsEMN

SR FF B8 R A 4 L 03 5 - S el ol R i v M 5 SR 3,5 — R /KM IR L 232 00 7 4 3 JRE WH A v
E + 5K B U b €30 5 398 2T 24 3% Tl A0 21 A 2 e e 7™ A 110030 T 0 3 1 00 o e - 4 s s 2 R
e Ty W L R 0 5 JOR T 7K e R 28 77 A TR NHL-IN 3 177 g 7 - 38 i g vy M e o U 7 45 4 338 e %2 Ji5 VR LE 240
nm P KR AR, BITAT sz e - 458 0k A A S i v 1 s
1.3.5 WA % HH

3 AR W 2 R PR SR Rl T 16sRNA H AR AT I 72 5 FAARI st F2 0 - 30 S — SR EURE
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DNA— & 4% B FE i DNA—Z8 5 PCR Y™ 1S RAT 2 2 FFAEORH B RS W — A4S W - 6 1) S 2 4% A Tlu-
minaMiseq/Hiseq i 38 &l 17 7 & XA i gh A7 7 —00 545 2N HLEE (Raw Data)—£4 i1 2 —OTU 2K
D 73 S AT TR W) 2 AR S5 A S AT, FERT IR R AE S 0 K BT REIE S5 Geit
L4 BRG TR

K H] Excel 2007 A1 DPS 12.5 8 AFRHALE B BEAT Gt 20 M A0 8] 2 35 VR 7K P50 0.05, S5 R DA“F- 1)
HEARHE R IR . IR H Mothur 3443 H 3B 40 15 75 55 F% (Coverage) W) F 3= 5 FE 4541 (Richness ACE il
Chao) A4 2 #4415 2 (Simpson #1 Shannon)

2 BFR5Sh
2.1 KO EEE XA AR Z H T IREE AR
K2 NAFIAEFR A T 22 H RIS Ve . FEAHRIZK 20 B RS Tt T, T1 R T3 Ab 2R IR BV 22 e A i3
T2 A1 T4 Kb FE 2 1) 22 S AR SB35 5 0 T FK IR RS 1 U T2 Ab AR 1 21.07%, T3 A R vl P b T4 Ab #1482
= 1 26.52%, R B INAE WL FEAS §E S 35 42 = 22 HH L S38 OR IS 14, 17 78 43 /K e 4 v R il v 12k
k2 LREEE M

ety TERERG S T/ IR B 1/ YRR/ A A T T T Tl i 1/
(mg-d'-g") (pg-d'-ghH (mg-d'-g") (umol-d"'-g") (nmol-d"-g")
T1 124.126+0.854a 861.265+1.462a 21.032+0.423a 58.534+0.433a 24.319+0.235a
T2 96.243+0.921¢ 711.341+1.569bc 15.624+0.534¢ 54.621+0.269d 19.165+0.523¢
T3 106.152+0.754b 870.029+1.321a 18.326+0.223b 57.183+0.562b 21.867+0.685b
T4 91.463+0.652d 687.614+1.169b 13.213+0.309d 56.020+0.152¢ 18.296+0.673d

VE AEVNG FRER IR A IRTE P<0.0S K FE R B3, R .

B AL PR - SR L 4T 4 SR o AR Tk S A T R A Ik R 25 S IR . T AR Y 5 R b
SRk 2 ok AL S AN B R S 1 . EAH IR B AR R L T A T2 A BRI I R I L £ 4 X 1
ARG 8 T T V% 2 02 7 T~ T3 N T4 bR s T 1 A3 (1 R 0 1 21 24 2% T A0 i 2 Tl T T it 28 23 ) LG T3 Ah P 42
= 1 16.93%-14.76%M1 11.21% ; T2 AL F5 1) R W 188 21 24 2= T A0 1 Bl IR it v 12 2 il BU T4 A0 PR 51 1 5.21%
12.03%7H1 4.75%, 72 F 18 2 27K~V FAEAH A AE S5 T , T1 A0 T3 A B 1) e A% 1 21 4 2% g L DA 1ol e Tl A ok
SEAL SRS P R i T T2 R0 T4 K38, T1 AL T () A Al L 2T 4 S Dol 1ok ol TR Tl ) o 48 b SR 2 20 79 L T2 Ak
R T 28.97%134.61%+26.89%F1 7.61% ; T3 Ab B 11 8 A G 21 4 2% 15 . ok P 1ol 1 T A0 Ik 41 S0l it 2 L
T4 AbEE 5 FFEE T 16.06%+38.69%+19.52%H12.07%, H 22 57035 . 5% HUit ARAR LU , i A HLIE AE & 25 52
o B2 g £ 24 3R T 0t I il R e S A S 1 5 S5 K a0 AL A B, 78 20 (K it mT KR P R v
BEWGTEE o 00 [F) K 2 R I AR A SRS PEEAT 0 A I, T 1 A3 (13 R A S B I 1 L T3 b B4R
T 2.36%; 1M T2 AbFR 5 AL SR G P S AR T T4 AL 2R, IF H 25 57 B 3% R e K &40 F L it in A Ml
REAR b 0 FH A A 58 A R 3 AR S v P R B v, 1T 7E /K o W 3 e FH A ATLAE S T A e £ et A Ak
AMgE .

22 KOEREHX A B EZEDIEME ISR
221 BAE AW EEMAEM SN

- Ab B (1) 78 7518 (Coverage) # 51 T 95% » 38 B A UK (190 J77 45 T Re 0% I WA A R U AE DI 2 R 1 (R 3D o
I I X% Richness Simpson. Evenness £ Shannon 55 2 #8203 T 7041, 22 81 4 AN A3 (7] (1) 2 BRI e B8 A7
TE—E M ZE 5. Shannon $5 8k =y 150 B FF A 1) 22 B 14 88 55, Simpson 8 Z0HIT 22 FF 14 S M8 =5, Shannon
A1 Simpson FE A HTSE R E I, TIAF K HIEMAM Z M S T2 T3IM T4 0B EZR B E, TIAAE N+
A 2 RE It B v, T4 AL PR IR A V) 2 R R B AR . T1ARBR I A1) 2 A6 s T T3 4R 2, 17 H. T2
Qb B (1) 22 FE IR H = T T4 A0 ER , 2% B A ALAEAH Lb 5 AU IE 8 A T L3R A 2 fetE g s, oF B
TE 78 53 7K T i 0 G ALIE B8 B8 R B s 32 v TIRRUE M Z R . ARG EMEE EE R T
F AN R E Y AR B VE D 18~31. T1 ALFR () = 8 A AT B 20 i EE T3 Ak R 40.9% 1
40% , T2 K3 1 2 55 BE AN I5) 50 £ 43 391l Eb T4 Ab T8 155 44.4%F0 55.1% , 2 B jiti G WLAIEAE EL 3 06 A AL e mT A
BB S EY R S BRI AT R T A BRI = B AN A0 B 43 I B T2 AbFE 55 19.2% 1 46.4% , T3 /b3
& FEANIS S L4y A EE T4 A3 15y 22.2% 1 55.1% , 3 B 78 70 oK B oK 23 3l R S 38 38 i AR M 3= '8 FE AN 34 5]
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. £%% Richness. Simpson. Evenness F1 Shannon 55 22 # V418 201 73 B 5 F 00 50, i A HLIE R W 2 26 /s
F MR BR IR AR 2 R B S TR D R P S BE RN 3 E B, IF HLAR 40 k7K BL oK 23 e o 3 A= 0 1)
By VA=

K3 SA B LA AR

pasiil Coverage/% Chao Simpson Shannon Evenness Richness
Tl 99.73 1 668+la 0.596+0.03d 9.58+0.29a 0.693+0.11a 31tla
T2 98.38 1 642+1.5b 0.713+0.06¢ 8.29+0.26b 0.524+0.09b 26+1.5b
T3 99.56 1 623+1c 0.846+0.04b 7.22+0.19¢ 0.49540.05b 22+1c¢
T4 99.23 1 609+1d 0.952+0.03a 6.09+0.08d 0.338+0.06¢ 18+1d

V£ Chao 2 H chaol ByEAl THFEA AT & OTU £ H (194844, chaol TEAZS i HESRAN TH RIS 2L
2202 BATE AW LR A B

T8I 3 B A o AT R B 2 REAR MR B B0 R R R E R TR 5 R 2 T 22 e . AR R LA b
Ji BT CAFH s 7 B 4 J 1) 32 i ) 2 2 1) v (7 B R WA [R] RO R I AR VR 5 i i . B 4R T AN )
AEFH AN R PR A MR I E R A S R . S E A (PCO RIS — R (PCO ) Bt Tamk R
15 82.26%. H:APCI I DTHR % N 49.30% , A 2 K, PC2 HITTHRH N 32.96% . 55— F 84 PC1 X BEVE 1 5T
BRIZE KT 55 — sy PC2, IR HE PC1 AT LA 73 M 5 AL BRI A M RF T4 4540 . T1 A1 T2 AL BRHS#E PC1 4 |
A 75 [, 1 T3 A T4 AL 3REAE PC1 A b IE 1] 75 7], R B T8 2 /K 4375 Rk /& 78 70 (oK S5 4 it i AILAE
X &N AR BRI A YD BEVE S5 R S0 B S . T AN T2 b FEAE B 55 3020 BOZE PCL 3l A2 M O AS [ A2 B, A BG — 58
PR, 10 T3 FH T4 & Ab FEAIFE & S 78 0 BU7E PC LR AN [FI A7 B, AH R R AE — ke, REITEAH AL A% 1F T
ANTA (7K 73 b BRI N MR BR A A= W) b B 25 A A — 5 520

100

[ others
0.04 v TIAHE 90 )
o T24bH L [ Opitutus
b ¥ T34bEE % [ Kaistobacter
§ 0.02F & v O T44t#H *7 X - Zg i & Devosia
4;"_ v @ 50 Flavisolibacter
E 0.00 g - & Flavobacterium
I g 40 -
Pontibacter
4 30 -
o -0.02 F o Adhaeribacter
&) o 20
£ o I H Streptomyces
o 10 - £
-0.04 + m[m] 0 % Xylanimicrobium
-0.2 -0.1 0.0 0.1 0.2 T4 [ Glycomyces
PCl BTk 49.30% PGS
B 1 AR LIRS A A B R DATLER B2 &AL IZAT 10 69 sm A & 0y e a5 A

AAN R FE A S P AR X SR AR R 10 AN B 8 (B 2) 29 510K - W5 18 & (Glycomyces) fAEA T HE L
J& (Xylanimicrobium) \ 55 %5 15 J& (Streptomyces) « i 5+ 15 J& (Adhaeribacter) AT % J& (Pontibacter) - B AT
J& (Flavobacterium) «Flavisolibacter J& 5K X J& (Devosia) «Kaistobacter J& F-#i 1% J& (Opitutus) .

AN 7 b B ) A0 24 o S 20 A B AR 2 FEAS R (B 2) o T A T2 A3 A RE X = P HE A4 ZE 1T 10 B0 35 8 1
HERT 2 B J Azt vy T Rt A 2, JLAR 34 J S ARG = B 20 30l R 51.445% K1 46.495% - Kaistobacter J&1TE 4
AN Ab B H AR X AR R v BT o BB AR MR I B AR AR R, 7R T1 A 5 12.149%, 75 T2 Ab 21
M7 12.903%, 7£ T3 A0 BE A1 (55 10.961% , 7£ T4 A0 FE 1 (575 11.041%. 1% # J& (Glycomyces) £ T3 F1 T4 4k
R e A X = BE 0 )2 4.101% 11 2.934% , 378 1 T1 A1 T2 Ab B 1 1) 0.844% 1 0.281% , % BB 55 1 J& (Glyco-
myces) [ AT 3= BEAE K BTt FH AL I 7 22 F R38R A5 s o R SEBE T BT J&8 (Xylanimicrobium) 7E T4 Kb B 1 (1)
FHXT = E 2 4.710%, 128 /5 178 T1 T2 M1 T3 Kb 3, 32 W fig AR SR T B & (Xylanimicrobium) 72 T4 AL B H AR 3 Fh
B, I HEA — @ Pt 2, R K5 Wria ~ n] DUBE &l 0 J8 (Xylanimicrobium) AR FE o JE BT 18
J& (Adhaeribacter) FUKT 1 J& (Pontibacter) 1E T3 AL A (AR = FE 73 7l 5 5.21%.7.496%, T £E T1. T2 A1 T4
Ab R R R AR X B ) A 3.217% A1 3.832%+ 3.653% 1 4.623%  1.658% F1 1.283% , Ji £ 4T B J& (Adhaerib-
acter) FHUAT B J& (Pontibacter) 75 T3 &b BRI AR 3= BE ¢ 1w 5 55 %5 B4 & (Streptomyces) AT 1 J& (Flavobacte-
rium) 15K W7 IC B & (Devosia) F1=E # 1 J& (Opitutus) 43 5 AE T1 A1 T2 &b 3 b 5 48 X =E B /2 5.906% Fll
4.045%-7.679%F1 5.708% 4.557%F1 4.303%+5.619%F1 5.387% , ¥ & T T3 Al T4 Lb R 11T , 3 B 22 H it FH A HL
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AE W] DL 20 a4 25 1 B (Streptomyces) « #F B6 J& (Flavobacterium) 151K 3 K B J& (Devosia) F1=F- 4 1 J&
(Opitutus) PIFRXS = FE s 57K 23 @ 56t it A HLAE AR L, 17 78 25 A K e in -G LI B 52 =i 25 11 & (Strep-
tomyces) T ¥ 14 J& (Flavobacterium) ¥ £
2.2.3 LM A £ B LEFSE £ 547

T AR AN [ A3 7 AR 2 VR 2 S s i R D PSSR, 34T 7 LEFSE 200 (1 3) , i — 2B LUAAS [RI K 43
EHAA VLB R R BB A28 8E . TI—T4 4B IH 16 B B3 2 5 A B KPP
FHE. Horp, T1 AR i 21 H 2R H M 288 235 90, 3 il 2 AT B 1] (Bacteroidetes)  FR AT B 1] (Ac-
idobacteria) \ TM7_1 44 | JE- B %] |'] (Firmicutes) « JALZk B [ ] (Actinobacteria) - #5 /I #F 1% £} (Sphingobacteriace-
ae) T HUFTF 1 J& (Pedobacter) i Bk # H (Myxococcales)  #5 JJlE AT & H (Sphingobacteriales) ; T2 4b# 72 573 i 3%
IR IE R T 6 F, 79 7l /& B ER B H (Myxococcales) #5 fif # B H (Sphingobacteriales)- J5 B 1% | ] (Fir-
micutes) ~ £ /KAT B J& (Salinibacterium) 7% JE 1 | '] (Proteobacteria) « 3 VEAT B J& (Planomicrobium) ; F 71 JE B
I'J(Firmicutes) « & Bk # H (Myxococcales) Fl1# flig AT % H (Sphingobacteriales) & T1 F1 T2 Ab# A i 31 7 35 1
FAPRR AR . T3 AL TR A S 3] 2 25 1 H W0 Fh 8 /2 25 %5 B T 1 (Chloroflexi)  Ellin6 529 24 1 2113 B J& (R ho-
doplanes) ; T4 AbF 2 12525 1 [ (Chloroflexi) FZL BR 1 J& (Rhodococcus) s T 2825 B4 | 1(Chloroflexi) A& ALt At
b FRAE K 53 70 e R B 25 4 #SRE AL B0 3 FH B AP S o it A MR AR B 254 R, TE iR 2k 31 2 1
FA A S R A 2 T1 AN T2 A B ILA 1) 7 AR T2 38 MR 52 e B ) b SR AT A 22 T U I A 252 s m DL, 5
A HUIEE H AU AL AL PE BE A RO N 3 b A ad S RE  HIHAE FIAE K 70 78 2 5 N A &L

g Rhodococcus

f Geodermatophilaceae
p_Chloroflexi
p_Acidobacteria
p_Bacteroidetes
c_TM7_1

p_TM7

f Polyangiaceae
o_Myxococcales

¢ Rhodoplanes
c_Ellin6529
p_Chloroflexi OT4 42

f Gaiellaceae OT2 4h 3

g Salinibacterium

f Planococcaceae mT3 Lh3
g_Planomicrob%um BT 4hFE

g Flavobacterium

g Devosia

f Flavobacteriaceae
g Pedobacter
c_TM7_1

f Sphingobacteriaceae
o_Sphingobacteriales
¢_Sphingobacteria
p_Actinobacteria
p_TM7

0 1 2 3 4 5
LDA SCORE (Log10)
B3 &A1 LI A b A £ F 5 AT (LEFSE £-47)

3% R

RGOy A A WIS At e BT g i A S ), AR I O B TR R E SR
PR AT AL 1 D LA B PR 25 A A L A Tt AT} it FH 1) R0 BIF 9T 3R W, AN [R] 7K 20 8 B it i i A7 AL
JEXE 27 H L S5 B P R M A R o AE R — 7K /- B BRIt T , A HLIE S A4 T L 438 R 0 1 L ol Bl R il A 41 4 3
il I PR S B A v T U JE UL, 1K 5 AR S AR I AR IR AR AT T A R AR — B AE R OK T A
MUAEBE f8 K P2 b B8 vy - 398 7 A 0 ol 2 Tl P T R 2 4 S e % o it A ATLAE 2 P DA e B vy - SR 4 A2
OV EHUIEA & &F KERIE, 1 HAHUAERT DU B RE IR B4 5 B8 7R, (2t B3R /R s 5 4b
BRI BN TR, TSI TR R -4, 38 v 1 Lm0 IR RE (2 2k A AL &
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VIR 2457 i S B R 7K A, DR T JBR I P P T R AAE 358 60 2% 1 Ak %7 55 B 5 1 338 R T 12 52 1 338K 3 A A
VSR, N5 HIRLERE A B0 R RS IR 32 R 20t FH = g2 e, R DR o] B2 SR & A2 L
185 3 fiff PR 2R BT AR D DR 8 ST, TSt 38 v JOR I 1) Bl v VR4S 31— R A FEARRIR 2640 T, 7 4 it
KR T1FN T3 A2 IR B 14 TC 2 35 22 5, /K43 b ae ™ T2 R0 T4 Ab 35 IR B 14 70 12 35 22 5, 1 7 4 (i /K e
e SRR il v 1, HC TR R T R R AR R AR AR IR R AT AR S A A AL S T R 3 A RE A
I EIRZN A EZA .. EEE L 5SS LR AN B R 3N B — P E 1) A
AL 5, T DL S A AL B 5 A T LA IR O, e PR S IR ) PR R BE . e T1 Ab# i 4
AU & T T3 AR, 1 T4 3 A AL S VS PE S bE T2 AbFR 4R & 1 2.56% » o5 IR ] g A2 /K 43 e 52 1 A AL
NEREPLB AL

T I AE MRV A R B A5 R 2RO RE I T ISR IR X T YRR AR ) SRS A B
HEE ™, BRI, b A MR S AR Y 2 FE I IR 45 40 B 5o . AEAIRIG 261 T, AL
()Tt FH AT DA v 3 AR M I 2 AR VI S FE AN R & L, O Bon A K I RSCR BRI, X 5 7 AR X
PRAFECIA LG A — B W AR, it A HLUIE S G R T4 i AR 77, mT DA A5k i 3% v 4 TR
HAZR o A, B e IR AR YE Y G A A A AN D RE , AT SE IR IR AE AR AT . A 2 A
NS ARG YR VR S 22 R R B PCA AT ol N, A HLAE A B 55 5 R0 Ak 3 /N 52 AR B A A
ghityzE SRR . K F A AL AT DASE & 4 14 1] (Actinobacteria) « FUAT B ] (Bacteroidetes) B AT 14 ]
(Acidobacteria) « F& #F # | ] (Acidobacteria) A48 JE B | ] (Proteobacteria) 55 32 5 2 5 -3 H NI 43 il R 2E 4
FEBERY, BN E 4T H (Sphingobacteriales) - JE-EE TR [ TR ERE H (Myxococcales) 3 22 & 4K B 7 Jiti FH A HLAE
TR FRP, 4251 ] (Chloroflexi) A& & MUt IE N T3 55 T4 4b 3 rp 3 [F] i 31 2 35 1F FH W Fh 255 ; Fierer
S R IR S B I (2SR, RE e TS N S I R BRI o ACHIE AT R HLIE ) it A B R G T
TIRFE I BEE GEH, B T A E BRI SR AN s M E A R, TI B 2189
AR ZEE PR, TR K7 W8 26100 1 T2 e B 6 > B B35 /E - A 23, e i A HLAE SR
Re il TIRTAEIBEVR 4500 (B S SRR 5 BEAMIK T R K Ak 2 .

4 45 i

D78 2 BNt DA A UIE AT DA 25 42 v 358 o REWE I 21 24 2 156 D ot R I A o S I ) il T 1
57K e A EE , 7873 7K RESE e 3 IR Bl v 1, 1T e AT ATLIE 5 A e i e IR BRI 118

2) 78 K Rl A HLIE AT DAB S s IR AR R vR A5 0, B T RUCE I S BN S 1
InJEEER ] (Firmicutes) - 25K B H (Myxococcales) FIHEIE T H (Sphingobacteriales) S it 4= ¥ Fh 8 .

IFESBRA =, G BRI K A SR i AA MUAEHi v 38 T A R 5 Tl A A 7 5 A ) B 2R A
JEHRAEY R K B .
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Effects of Water Management on Soil Enzyme Activitiesand Microbial
Community Structure in Wheat Fields with Organic Fertilizer Application

ZHANG Chuangeng', GAO Yang", ZHANG Liming’, SI Zhuanyun', LI Shuang'
(1.Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China
2. Huludao Municipal Bureau of Hydrology, Huludao 125000, China)

Abstract: [Objective] Study the effects of different water management measures on soil microbial community
structure and soil enzyme activities in wheat field with organic manure. [Method] The changes of soil microbial
community structure and soil enzyme activities under different fertilization treatment of full water supply and un-
der water stress were analyzed in the field experiment. [Result] The activities of sucrase, alkaline phosphatase,
cellulase, catalase and urease with sufficient water were significantly higher than those of the other treatment
with water stress under the same fertilization, the activities of sucrase, alkaline phosphatase and cellulase could
be significantly improved by the application of organic fertilizer, and the application of organic fertilizer had no
significant effect on urease under the same water condition; the activity of catalase was enhanced by organic fer-
tilizer under the condition of sufficient water supply. According to the Shannon and Simpson index, the communi-
ty diversity of T1 and T2 was higher than that of T3 and T4. According to the Richness index, the richness of T1
was 31, and was increased by 15.01%, 40.90% and 72.22% than that of T2, T3 and T4, respectively. The princi-
pal component analysis showed that the microbial community structure of different treatments was significantly
different, and the water treatment had some effects on the rhizosphere microbial community structure actively. Ac-
cording to the LEFSE analysis, phylum Firmicutes, order Myxococcales and order Sphingobacteriales had signifi-
cant effect on T2 and T1; phylum Chloroflexi had significant effect on T3 and T4. [Conclusion] Application of
organic fertilizer with full water supply could significantly improve the activities of sucrase, alkaline phospha-
tase, cellulase and catalase and soil microbial diversity under the conditions of this experiment; and the sufficient
irrigation is the premise to improve the soil enzyme activity and microbial diversity in wheat field, especially in
the critical period of crop water and fertilizer requirement.

Key words: organic fertilizer; water stress; soil enzyme activities; microbial diversity; microbial community
structure; PCA; LEFSE analysis
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