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(1 el mT o e 1] 2 B 5 S 28 (b B2 e g LT FEAT), At 2100085 2 ARIERLEBE R, LAt 100049)

 OE: IR EER MBS LA AR PRAT B A (5, RIS A I RFSE T RHEAE (CK). Jifb-# 2B (NPK) ik
2RI IEA HUEECAE (NPKM) XHHEAEARPRAN B IS AR . S AILAE 45 i0sgm . 2550 . NPKM b3 R IE/EARFR 5%
SPRUCI S, ReEAA SRR B i, % CK ORI NPK AR 54 T 5.31 A% ~ 12.16 fiF1 3.24 fiF ~ 6.50 fi%; 1M NPK AL#E R 4L
AR BR A FE R T A W B2 T SourceTracker 4347 i, NPKM AR HE FARBRANGEFEE 1 HA 2.1% ~ 5.5% BIRRIE A HLIE
A5, (HHALEARPRAN TS AR TR A B I RTIISEI B 5 T CK A NPK AR, T CK A1 NPK Ab ¥ AR BRI S 2RV 2E R
K BREIMEERS M (CAP) Bow, FACHSHGEFNAE T I XHARPR AN AR L5 P2 2L T BB R, NPKM ZhBE R 62 AR PR+ b i 42
T B MY H (Rhizobiales) . #25 H (Clostridiales) I ik B H (Bacillales)iX—ZMRBR{E AL B, MRBRANBE A7 ML L5 RITE N 22,
L PR 6% Hp E B a1 ELAP B B B T CKO A NPKOARSR 4 . T 0, ARARECAEA HLAEA B A0 i — A AR PR AN s v -
KR LAERCHEA VUL ARBRGEY; MBI ML

RESHES: S154.3 XERFRERD: A

Effects of Chemical Fertilizer Combined with Organic Manure on Peanut Rhizosphere Bacterial

Community Structure and Co-occurrence Network

LI Guilong"?, LI Pengfa'%, WU Meng" %, LI Zhongpei" **

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To evaluate the effects of different fertilization on peanut rhizosphere bacterial community, three fertilization
treatments were conducted in the field plot experiments. The treatments include no fertilizer (CK), nitrogen, phosphorus and
potassium fertilizer (NPK), and application of NPK plus manure (NPKM). The diversity, community composition, and
co-occurrence network of the rhizospheric bacteria were studied. The results showed that NPKM significantly improved the
nutrient status in peanut rhizosphere soil, especially for the content of available phosphorus, which was 5.31-12.16 and 3.24-6.50
times higher than those of CK and NPK, respectively. However, NPK did not significantly improve the nutrient status of peanut
rhizosphere soil. The results of SourceTracker showed that only 2.1%-5.5% of the bacteria community in NPKM potentially
originated from organic manure. In the early growth stage, NPKM had a significantly higher bacterial community diversity as
compared with CK or NPK. However, no significant differences of bacterial community diversity were detected between the CK
and NPK. Partial canonical analysis of principal coordinates (CAP) corroborated that both growth stages and fertilization regimes
had significant effects on the assembly of rhizosphere bacterial communities. A number of beneficial bacterial OTUs classified to
Rhizobiales, Clostridiales, and Bacillales, were significantly enriched under NPKM. Rhizosphere bacterial co-occurrence network
was most complex under NPKM, and the proportion of connectors was also highest under NPKM. The results indicate that
chemical fertilizer combined with organic manure could help to build a healthy and stable rhizosphere bacterial community.

Key words: Chemical fertilizer combined with organic manure; Rhizosphere bacteria; Bacteria co-occurrence network

ORETH . FERARBERLTH (41771298)F17T. P8 4 5 U0 & TR — %35 H (20203BBF63039) % Bl
* Sl HAE# (zhpli@issas.ac.cn)
TEH T 22T (1988—), B, INPGKREA, T s A, FB AL AEARBR AR 9 5 H 4590 [ BUSCR 56 R Y 5E . E-mail : glli@issas.ac.cn

http://soils.issas.ac.cn



534

ERETE A ACHEHCHEA MLAL XS £E A= AR PR 20 B AT 4 b S A7 R0 2% (4 2 499

h TR AW TR R, TER
K 50 AL, AR AN RN T 700% ",
SR, et AR 22 e — RSB RI A, 45 +
HERRHRAG . Hb T KT e RO SO n R,
P, HAt R AU it an UL FCHEA ALAE E 8™
R, LAGESg L DA i P A HE T S i P 35 )
R ACNERCHEAT HLAE ) H AR A e BRI T 522 1Y
IR, PRIERAES RGNS RE S, T HEY
XN AEZS RGNS e ) BT,

MRPRGA IR PR AR Y R IE 47 B
CER TR TEGE Y A K T R AR
FIT, DAERBFE R, ALt 25 0 - SRR )
FOCBUERIREE , SEmTR A AR S R e s ae s
DRI , FE A B2 R AR RE BC AT HLAL A 50 T
ity VTR O TR WIS OS2 o LATE HOBEH MU AL
A HE T T AT AL i Xof = 398 Bl A 00 18 52 Wi ) T 5
KRE A LIRS Lo i, SR A
PLICHLBCHESS B 1 S ML LS R % (0 22 e 5
Bi SR AL ECHEA HUALE 4% e s i e
SETF TR T SRR nl R I A A A Bt AL
HEXHAR PR P i v 1 500 A AR DGR 1Y, fH
BERIF 9T 22 4 of T 2 0 MG A A XS AR P 2
PIREE R . th T 2R R R, IREEYRE
VRTEAN R A B EAT B B R 22 k. PR, AT
TR RE B AT HLACHE Tt T AR PR IBUE RIS B A
W sh AL, 0 Tl AL BE At A HUIE X AR B
AW RS IR A R

TR B A X I BEA BB . SR,
HI T E IR AR R Z [ AR L R 70 B 2
XA AFHIE ST Sl A WAV (R 4548 R — TIOIR B AT 55
TR IEAF W 285 0 T AT LA 7R IR A 28 BUAH LG R
REAS J REVE LR A RIF T S B ey DL AU B,
2 BN THRRE AR A R BRI R 2
(] (4 A LA TS50, 1o 2% 43 8 T AU BB P
i 2 AR PR D R 52 M) i K ) S i ) o At 2
AE™, X SRR R AR S T
AP o 50 B ZREMERR BRI R . Fan 25010
AL R A A B, A AE EE A HLIE REAS S THIR B2k
285 ) 45 R SRR R ) Rl D R A E W B O BB
VI Z Rk, BEmidE e /N i AL, AT
2% I3 T AR S It M i e X AR P A A A ELARE T 0
SR, AT RES AR B AT 1w U7 1 A A AR Y
i, PR AN AE BRI GIRA AR

PEAE SR TR I E R IR E I A2 TR, SR iR

TG B A I, 8 A 1 A A N TR
FREE TR B A A 7 R BT — R i
e 30 It 5 B R A S T A I 4 S AL A B A
Yritevs LUR IR AR TIRE , Rl 2 IR LEAE AR PR Y A=
Yritevs . it AR B e, DLAE AR X — i
RUER R WTFER B, DFFE AL FC AT HLAE X FE A= AR B
20 TR TR 45 R RN A 0 28 B SR, LU R P i Y
TR AR BERL AR

1 #RERE

1.1 IR

HH )36 1 B T VL E 44 ARl B2 e i A L 2118
LA X, 2R XA TP A PN i R £ BN
(116°35'11"E, 28°10'59"N), J& iV B i < X,
it 2 50 A AERE K &R 1750 mm, FEK EEAE D
£ 4—6 H o 5 AR S 20 20 R RR
BIMRAILIHEE, )20 ~ 20 cm) Y FERE TR/ 45k
Ji. pH4.49, AP 13.82 g/kg, 4% 1.11 ghkg, 4
W 0.46 g/kg, 480 11.75 g/kg, BAHA 90.0 mg/kg,
HRWE 18.8 mg/kg, HALAN 130.4 mg/kg.
1.2 RWigit 5HEmE

H AR LR T 2014 4F, {50k 3 NMb#: OA
JIE(CK), @it # R BEAIIE(NPK), k2= A B
FEEdiEA HUIENPKM) . AERHEE A : N 135 kg/hm?
P,0s 81 kg/hm? il K,0 135 kg/hm®, 7E NPKM 4b3irfr |
50% I N RETALAL, 50% ) N RIETAILAE,
RIGRIE S A AR . AL FIRZE (N, 460 g/kg),
WREAE A S B RRAS(P,0s, 120 g/kg), HRALd AU AL
(K,0, 600 g/kg), A7 HLIEfH %4 2 (R AT it FH Hi il s
N &), FrAIERHEVEY M AT — Ot , ISR
Heniti 5 AR B i o 15015 3 IRE A, BHEHLIX 241 HE
HI, /NXIEAR K 27 m? (6 m x 4.5 m). PERAE A R
B3 256, F 4 H i a) 554% A7 40 cm, 7T 20 cm,
BEGER 2 KL, FAEEEEZN 12,5 J770/hm’,

F 2020 AEFEAEA TGS A 18 H, T1). 1641
6 A 17 H, T2). #5377 A 16 H, T3)&WHE 1
W o RFEIFAE/NKAME 2 A X AT, B2 XU
P — B R ERE S S R, AR e 4
WG, BREREh S EAR L 3, SREHEHE
T2 T B A A AEAR R TSR oy -4, RN AR PR
+, BIRIRAIEER 1AL, BRI ARAS 6 &
R PAERAR T R % Ny, PRBR 25 A o
2 mm i, MR EARER P: — T T
e I AT, — I RAFAE—80°C Y VKA TH HI T
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PEHL 58 DNA. J34h, TEALA: Ui Ge Tt 45 Ak 3
INDCIN IR AE AR 7 i
1.3 TERAFERUE

A A T AT A R e T Oy ki
7. RABAIEME +3% pHOK © +=2.5: 1, Vim),
R E 8 TR A A7 R I A Pk (SOC),
SR FH LG AR 4 498 42 (TN, >R R B R B il ok
I 5E A3 AW (TP), SR HITHAE ™ O I E S A
(AN), KHtRiR i 3 —HE Pt L ek e 1587
Wi (AP).
1.4 11 DNAZEUH 16S rRNA EE S B ENF

PRI 500 mg +-3ERE i H] FastDNA ® SPIN Kit
for Soil iX 7 & (MP Biomedicals, 3 [H)$2£H DNA, H
PR 7 RN AR A R S U B AT . ATALIEAR Y
DNA $& itk Bk i A7, SR AE 514
S15F/907R 4 H440EH 16S rRNA HEPH F B Kt PCR
PIE I 2% ARG B IKA I, Ak )5
%, SR Hlumina MiSeq ZRGuEA T X n] =8 0 ¢
(),
1.5 SEENFHES W

FT QUMEL Z3#rF-5 #E4 7 iy 8 4l o0 I
PN . PR, LURHETE 97% AR AR 444
VE43Z5 57T (operational taxonomic unit, OTU), @i
5 RDP % #E & (http://rdp.cme.msu.edu/classifier/
classifier.jsp) Fb 50 & 40 B 7 5 10 R G2 o0 25
1.6 HHEAbE

AetE i . R BT  dHE ZAEERE ARoR
Duncan 2 5 [ 30k HI W 22 55 1 3 P (P<0.05) . LA
NPKM b HAGHE SR B, DA HLZEAEAE & R,
SKH SourceTracker2!"SR T NPKM Kb T FE b
P YRR IR T A MR h 48 TR W R L], SR R
B4 vegan 1Y) capscale() RRELIEAT R il 14 = 443
Hr(partial canonical analysis of principal coordinates,
CAP), LATRIEMEAL Ko A= 5 JX) 41 b v 25 A i 520
Mantel 5341 #1lH R F 44 vegan £ H1 1) mantel() BRI
170 R R #ft edgeR 1Y decideTestsDGE() PR3
B AS [RI i NE Ak 38 22 ] 1) 22 S ) . T Pearson AHG
PERE R R AR 28 53T R R 2 WGCNA iy
corAndPvalue() PRECT A A CHE RS, HE, HBkH
BRI /DB OTUMPR A TE 1/3 K LA L AORE S A BRAY
OTU). P {HZ3d BH Hrik, ZJEMER » (57T 0.85
H PERT 0.0001 (9l . MESHCFHIRE . k.
AR B 43 A A R %K igraph L degree() .
edge connectivity(), average.path.length()R%¥EATIT

B B S B Zi {E (within-module connectivity,
PB4 38 114 ) Ml Pi {E (among-module connectivity,
e 1) 34 30 1 ) o X I 46 w4 A EA T 4 20
Zi<2.5 H Pi<0.62 B 5 XN G K
(peripherals) , 3X &7 1 7B [ £ i 5 A 37 sk &R
s f Zi>2.5 H Pi<<0.62 AU 25 E SCAEEL AL
45 5 (module hubs), 33X 25 R7E W £5 A5 He Py 8 i 2k
B W Zi<2.5 H Pi>0.62 WY 58 OB B
i (connectors), IXJETT RN RBTHCZ RIATHXAL 5
Zi>2.5 H Pi>0.62 HYT5 ki g S0 M 45 T
(network hubs), X 7 s 7ERE A X 28 RSB r % 422
PEERF B Y5 0o IS IEITE Gephi(https:/gephi.org/)
ezl FsZE R 8T circlize 2 HA
¥ H R Bk {F ggplot2 12 5¢ Al o

2 &R

2.1 AREIEREETRE =
AR BSITEE R (GEE )R, NPKM Zb#in]
DU E R R PR, W CK AT T 0.8 /% i
NPK AR £ A 7= i 5 CK AH %A B B T
F1 AERIEEETEESE

Table 1 Peanut yields under different fertilization

AL i e 7 i (kg/hm?)
CK 15432+91.3b
NPK 1598.8+278.6 b
NPKM 28457+301.1a

e RPFESIARENG AR A 38 8] 2% 57 25 (P<0.05),

2.2 AEFEPEHEHE T LEL F MR

AN EA AN A AR B L Ak 2E = A T
B @ AR 2). CK Al NPK AbH R MR BR £ i1k 27
PR 25 57 1 (P>0.05), AXAE T2 BHIEEE] NPK
AEBEARBR £ TP % 2 8 3 = T CK AR BE(P<0.05).
5 CK fil NPK ZbFEAH ., NPKM Ab L FARPR Y pH
B, AR T2 B T IS b B (P<0.05) ;
HRdRPR, NPKM 4B #5142 5 (P<0.05), Hiill
J& AP F i B8 CK ORI NPK ARER MR R T 53145 ~
12.16 {55 H01 3.24 £ ~6.50 {5
23 BYUBHEEAEHEEMNS LXANLKERLENE

TRz

AL AR B 5 NPKM A H T e 4
R B 240 TR R 7% 41 AT AR KA (B 1A) . A HLAE
20 T BE 75 P AT T 1] (Bacteroidetes) .y - AR FE AT B
(Gammaproteobacteria), a-"FJEFTH ( Alphaproteobacteria )
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Fz 2 A[EHERRLE b X AR bR IR AL F IS R EY S0
Table 2 Effects of different fertilization on rhizosphere soil chemical properties
I 45 JOSL pH SOC (g/kg) TN (g/kg) TP (g/kg) AN (mg/kg) AP (mg/kg)

T1 CK 4.81+£0.06 a 16.19+1.78 b 1.07£0.06 a 048 +£0.04b 109.35+13.17 a 13.47+497b
NPK 476 £0.16 a 16.50+1.43b 1.14£0.03 a 0.60 £0.02 b 108.89 £ 5.10 a 23.64+4.77b

NPKM 4.92+0.20a 21.64+£3.64a 1.31+0.29 a 0.98+0.17 a 129.82 £21.60 a 177.25+17.83 a
T2 CK 4.85+0.05b 1777+ 1.52b 1.18+0.11a 0.51+0.02¢ 107.97+5.20b 18.94+4.71b
NPK 4.86 £0.06 b 1551+ 1.18b 1.12+0.11 a 0.69+0.05b 111.38+11.34b 27.10+6.09 b

NPKM 5.06+£0.09a 21.90 +1.86 a 1.18+0.13 a 0.98+0.03a 149.99+7.76 a 12271+ 11.85a
T3 CK 4.94+0.13a 16.14+£0.70 b 1.10£0.04 b 0.50£0.06 b 105.95+4.78 b 15.20+4.09b
NPK 4.95+0.04 a 14.85+3.15b 1.07£0.05b 0.57+0.05b 109.07 + 4.65 ab 22.65+5.76 b

NPKM 4.95+0.07a 20.82+1.52a 1.27+0.04 a 0.84£0.06a 117.11+8.72 a 9595+ 15.14 a

T [FBIAR [l /INE 5 B 37 [l — I S AS [+ Aok 20 ] 22 55 B 3% (P<0.05)

(A) [ B) ©
100 - r
A 2000}
S
. Actinobacteria 5.5%
sl " Chloroflexi
. Acidobacteria
. Firmicutes 1500
g . Bacteroidetes :Ué
%’( 50k Planctomycetes :E
E Gemmatimonadetes <
=
Alphaproteobacteria 1000~
— Betaproteobacteria
25+ Gammaproteobacteria
Verrucomicrobia ¢
. 500+
Deltaproteobacteria —
Low abundance II\,[ &l\ ({l\, &,I‘,) I
° S & &S
P S8 Rt
> QL o 2.1%
s @X\/ Ve #ﬂﬂ
ST
FEdh T3

(M RFEAHZEAL; NPKM_T1. NPKM_T2, NPKM_T3 {83 T1 ~ T3 i i ¥ NPKM b3 T AEAARBR L4 B B ORIV NG bk

FeR b B[R] 2 5 1 2 (P<0.05))

E1 BHNERSAREEFHTURERSEHELERRPMAEZFER AN EZEB) RILEERAVALLE T

Fig.1

B TP B B R RO ESRIR(O)

bacterial community in manure-amended soils as predicted by Source Tracker (C)

Composition (A) and Richness (B) of bacterial community in manure and manure-amended rhizosphere soils, and potential sources of

1 JEBE TR ] (Firmicutes) 40 74 [ 128 i 4ig = 00 % M
NPKM A R AEAEARBRA AR DL o BTEATTE . ik
P 1 J(Actinobacteria) . FRFF [ J(Acidobacteria), -2
JE ¥T B (Betaproteobacteria) 1 £% 25 [ (Chloroflexi) &
Fo MeHh, BHUE AR AR ) 2R RN T
NPKM 4b B~ f6A4: AR P40 G e v Z 46 1R (8] 1B).

SourceTracker %5 7R, NPKM AbHE T AR FRgi &
BETETh HA 2.1% ~ 5.5%(T1 I . 5.5%; T2 .
3.7%; T3 B 2.1%) MR T ek A TAVLIE A &
PR AR E AN (B 10) . A RS RUL, A LA
P PR 200 T 2L 0T A A AR I 20 B o B 45 ) 7 2 1 2
HN,
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2.4 AEMEIEHEE T ERBRAE Y BT

5 CK Al NPK 4ZbBHAH L, NPKM AbHE7E A 5 1
H B T AR AR BRAR TR 2R s AR T3 B )
A AL HRR 20 TR 2R W 25 5% . CK Al NPK &b
HFIRPRA R M 2Z R A K, (U T2 B NPK
AL AN Z AT T CKOB R, (H 3 i i
JE B /T NPKM AR BE(FE 2).

CAP ZrHraRB, it BB AL & 3 2 X AR s 20 v A
TR AL T R, A3 R TR TR A SR
13.1%(iifE : P=0.001)F1 16.7%(*EF H1: P=0.001)(&

3). CK Fll NPK b3y 2555 — i 73 JF, 1 NPKM 4b
P15 CK Ml NPK AbHIHYE S —4h 2 JF, il NPKM
b CK(NPK)ZLHRAN A A M ERERT CK 5
NPK b3 R HER 0 25 58] 2A), T2 Fi1 T3 B 0140
FRFSUTESE By JF, M T1 BHPANERES S T2
T3 BHHAERA I E S r, W T1 5
T2(T3) IR BF I 122 RERT T2 5 T3 BH4N
HREE 225 (F 2B). Mantel $560E£ W, 45354k
SEFR PR B AN R RIS AR s o AP X AR TR RE
R ol A SN E ) B

Tl x 2100F T2 x T3
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2000 - o o
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1:—’ 1800 1800f
) 1 800 -
1700 -
1700 1700 -
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1 1 1 1 1600k 1 1 1 ) 1 1 1 |
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b3 QbR JOEL

(FI P+ 3RRTE P<0.05 JKF 253, **FRFE P<0.01 KF L E7RBE)
B2 AREEHEZEELETRIFCARSEYMHEERE

Fig. 2 Richness of rhizosphere bacterial community under different fertilization at three growth stages
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(AT 2 (it FIES 5 it 0 2 7 1 ) ol 42 R o 200 T Bt 9 748 S () A B SR v T IR B )
3 CAP H iR RIERIEIE(A)FNLE 5 HA(B) M R FRA E B % Y 2201

Fig. 3 CAP analysis showing effects of different fertilization (A) and growth stages (B) on rhizosphere bacterial community

2.5 AREMEIEHFERET HIEAFEESR OTU

TE T1 B, CK AMHESET 94~ OTU, FZEIHE
TFHRIE 1 H (Rhizobiales) FIR A48 H (Anaerolineales);
NPK ZEHE 4T 20 4 OTU, FEIHE T4 E A
(Ktedonobacterales) 1 4% JE #T T4 (Proteobacteria) T —
AARUEGNEH ; NPKM A E 4T 534 OUT, K3

4% V3 J&@ T AR 9% % H (Rhizobiales) . 4 JI§ B0 1 1 H
(Sphingomonadales) . 2 {41 H (Bacillales) FI#2 15 H
(Clostridiales)(¥l 4A, 4D). 7£ T2 B, 45 8 4~ OTU
£ CK db¥rpg g, FZRRETHAREMEH
( Chitinophagales); =47 4 1~ OTU 7£ NPK &b T &
£ T NPKM ALFERES T 70 1> OTU, FERLJR
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F3 IRFRHEEBRAEN S TIE WS EFET Mantel 5347
Table 3 Correlations () and significance (P) were determined by
Mantel test between bacterial community composition and soil
chemical properties in rhizosphere soil

etk A r P
pH 0.27 0.001
soc 0.35 0.001
N 0.37 0.001
TP 0.45 0.001
AN 0.33 0.001
AP 0.47 0.001
(A) T1

FTAEWH . B H . 23 % H (Rhodospirillales) .
¥ I B A H (Sphingomonadales) . ZFFEFTF H F13
2257 [C H (Frankiales)(] 4B, 4E). [l¥E, 78 T3 Wi
NPKM b3 N &4 TIRZHEMN OTU, FEIHET
WE®H . W H . BRATE € H (Candidatus
Solibacter) . £IBRER H A1 I MR H (K] 4C, 4F),
BAK EF, 5 CK R NPK 4bBRAH L, NPKM kb3
AR BR)E TR A B AR TE B A1 2R B H
F W

e - 4o 2 é
% % -
NPK NPK § ® & & §NPKM
0) “ (53)
B)
Rhizobiales | o I Rhizobiales o I Rhizobiales © I
Chitinophagales | o EG___ Clostridiales . [EG—_—— Clostridiales s
Ktedonobacterales -« Rhodospirillales @ I Burkholderiales @
Sphingomonadales @ EEG_—_—_ Sphingobacteriales @ G_—_ Candidatus Solibacter @ IEEEG__
Bacillales '« s Sphingomonadales © EEG__ Ktedonobacterales Iy
Clostridiales - [y Bacillales Rhodospirillales @
Burkholderiales | Frankiales - [ Sphingobacteriales @ IIEEG_G_—_
Candidatus Koribacter @/ Gemmatimonadales [N Xanthomonadales © EEG_u
Incertae_sedis | @ Mycobacteriales - [N Candidatus Koribacter @
Myxococcales | N Xanthomonadales © N Cytophagales ©
Rhodospirillales - @ Burkholderiales o Gpl o
Xanthomonadales | @ Tl Candidatus Koribacter ‘@l T2 Sphingomonadales o 13
Anaerolineales -« Chitinophagales © Il Acidimicrobiales - [l
0.0 25 50 7.5 10.0 0.0 25 50 7.5 10.0 0 2 4 6
% ROTUSH
. . . . L e CK
. Actinobacteria Bacteroidetes Proteobacteria « Firmicutes .
AT ) ) ) ) HEEMOTU @ NPK
©® Acidobacteria Chloroflexi Gemmatimonadetes ® NPKM

(& A iR A OTU, SR/ MUREEAS OTU TEFTA KL & B XA R, iz B AKIZ OTU BAE X F TR
A A B AR L], R AR R R S A A B LR, RAE R B E N OTUR A U5E HAE CK b #irh i &, Mtk
FUfE NPK ACHRH 35 46, SR A0R UM NPKM ARBh B35 5 4E), K@ AUR 3 AP LR B 2719 OTU, 155 P IEcs
RN T EER OTU £ H s ¥ B P EFIE TN O ANARZIERITHIBHIT)
4 FREBEHTEAEETIEARMNES OTU SITARER OTU EXEMEBKF LB S (B)
Fig. 4 Significant differences in bacterial OTUs between treatments (A) and distribution patterns of differential OTUs at level of most highly
represented bacterial orders (B) across growth stages

2.6 AEEIREE THERRARFENHTFN
ZRAHAE
X AN [ I b BT £ 4 A AR IR 200 R v A T
728 53 BT, AR ZAR I 48 1 22 T 74 A AR (1
5A). CKALHEF M4 45 8 144 A58, 159 4%
15 NPK AbHEFAU4REE MM 237 DA, 323
Zifts NPKM Ab 38T 4074 ¥ 45 4 5 288 -5 4%, 620

2511 NPKM AbBE T 4R b 20 B 0 45 5 oAb A B T 7Y
R R 4 T 1) 2% 4 LG 5 B g 1Y) 342 38 P (connectivity)
IS4 (average degree), FEH] NPKM Ab# T 4EA:
MR R 4 TR =2 8] (4 A AR L A AR 38 & 2% . T
NPKM &b B 41 5 [0 2% - 2 4% K EE (average path
length) 5L T HAALH, W] NPKM AbFE T 407 4
2 AR ] 5 B IS RCR
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