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EREHERERRAENSE SRAMEARIT A"

Bk, M W, M O#F, B R, AT, M &, & 2

(R R A Rb =22 Be, mat 210095)

B O TSR S R e KA R B )8, DL BT R R Rhodococcus qingshengii djl-6 1 IE KUK (% fff T Ak
Pigmentiphaga D-2 YENFEL, HEATREERIAYENC, BISET MUHE SRR E G AR 25558 B8 18 2 AR A AR . BF5E
SRR . OB dl-6 5 D-2 MWEERBIEL R 5« 3, HAMMERITE 3 d WX THIERRTFREH 50 pg/ml (14258 R
7 87.14%, %t 50 pg/ml AYNE R KIFR R 96.10% . QPTHREERN R 7% B, B AR MEFITTEE 6 d PR A4 25 e 13 5 mg/kg
LT RFEIR 74.40%, ¥ 5 mg/kg WE HUKFEAR 95.87%. HIEEHKER 25% I, BAMRMETINE AR 5 mgkg ZHRA
IRERZE N 80.80%, X 5 mg/kg BE RIKABEMERN 97.87% @E AR5+ 10 mg/kg ZHF A 10 mg/kg WE RUKEI AT %/ N
AR E B IZGE, NERARK 24 d BIRIAURZS ARG 66.56% . 25Ky 58.35%. ST R 45.13%. TE 7% MEFhE
ST, BEEMMEATRREE, SR04 KRISTRIK I EXTIKE . @Z 1 2 A SR I 1l H AN RIS 1Y Observed
species 5%, Shannon #6%4{. Chaol $8%UF1 ACE #8%F#(%, M5B RIEMK, AR GHERTGAREESER. WL, &8
B WA TR TR LA 5 P g P T o

KBR: BRI djl-6; WERMKIEMEIE D-2; B4 MR

RESHES: X172 MHkbRERD: A

Development and Preliminary Application of Compound Bacterial Agent for Degrading

Carbendazim and Acetamiprid Residues
LI Jintao, YANG Han, CHEN Yang, JIAO Chen, TANG Haoyu, HE Jian, HUANG Xing*

(College of Life Science, Nanjing Agricultural University, Nanjing ~ 210095, China)

Abstract: In order to solve carbendazim and acetamiprid residues in vegetable soil, carbendazim degradation strain
Rhodococcus gingshengii djl-6 and acetamiprid degradation strain Pigmentiphaga D-2 were used as materials to study the
remediation effect and microecological effect of compound degradation bacteria on compound pesticide residue soil. The results
show that:1) The optimum volume ratio of compound degradation strain djl-6 : D-2 is 5 : 3, and the degradation rates of
carbendazim and acetamiprid are 85.46% and 94.36% for 50 pug/ml respectively within 3 days. 2) When the initial inoculation
amount is 7%, the degradation rates of 5 mg/kg carbendazim and acetamiprid in compound pesticide contaminated soil are
74.40% and 95.87% respectively within 6 days. When soil water content is 25%, the degradation rates of 5 mg/kg carbendazim
and 5 mg/kg acetamiprid in soil contaminated by compound pesticides are 80.80% and 97.87%, respectively. 3) Soil contaminated
by 10 mg/kg carbendazim and 10 mg/kg acetamiprid (compound pesticides) cause obvious drug damage to the growth of green
vegetables. After growing for 24 days, the root length, stem and leaf length and fresh weight of green vegetables are only 66.56%,
58.35% and 45.13% of those of the blank control. Under the condition of 7% inoculation, the compound degradation bacteria can
relieve the drug damage, and the growth index of green vegetables is consistent with that of the control. 4) Carbendazim and
acetamiprid residues have significant inhibitory effects on Observed species index, Shannon index, Chaol index and ACE index
of soil bacterial community, which are positively correlated with the concentrations of carbendazim and acetamiprid. In

conclusion, the compound degradation bacterial agent has a broad application prospect.

OELTH . e R IEAR % 50 H (KYZZ2022001)FT 504 4 RBHE B R 015 98 250 H (CX(18)1005)% 8 .
* Jl iHAE# (huangxing@njau.edu.cn)
EZ RN ZEHE998—), B, ZRBHA, BiHF5d, FENFHRTMAEY 05, E-mail: 2020816122@stu.njau.edu.cn
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WO 1 T2 B e S B A & AR, T LA R
[l SR 2 ) T e [P e, L PR O 2 B vy L TR
K T RS AL, B HRE 2k, SEARARE
PR, MR AR 2 5% B TURAE 3
T BRI E R AR A R, AR R TP A 0
i, PR ERE B R 2 T R bk R
Ho R B RYARR L, B 2 0 TRl (ETR]
R T A 7 R A 5 B (R R A A ok, RIErP 2T R
FIE st JPRA% B B (Y R gk A 2 AR AR

UL e RCRE A BRI AR, T R B W w50 JH T8
BARZIIR BTGP —Fh A NG AT i, 3
Mo b BB B SR MRS, AR LS
ANIFIDIRER R, DUREE AN, DLAbts 2 i — Rk e
FRRCR ST | B AGE MR 52 & BRI H R 32
(ORI gE RS FH 1 B A R Rt
7524 AT LA -3 i BRAR I B, 0 A0 T R s R
GIEZ S

AHE ST DL SE 5 A R R 2 TR R R T AR
Rhodococcus qingshengii djl-6 F1WE HL K [ i T B
Pigmentiphaga D-2 RIS SEAT I8 MR 700 A0 SR L
0 5 52 R TR ) Y B LG, DR A It - 703 R
G HE Ao e M K R0 2 I A T T R AR R B
SO, LAR S G AR T RN S AR 2 5k B I B AT
RCR B HAU A 252800, DA 0y S5l 22 T R FHE H bk -
Bels e 2 AR e 2 Hi50 X BE AR .

1 #REFEZE

1.1 R FREFRE

WE HUPK(SEEE 98.3%) 250 A LR IRHI 2, £ R
(BEEE 99.8%)F 250 FVLIRBTITAR 2] . JCHLER KR+
JE. fHfRE 1.0 g/L, B S8 0.5 g/L, BERE
BRO1.5 g/, SAEEN 1.0 g/L, L/KERRREE 0.2 g/L, pH
7.0, LB HiFRdL  BERHIZ ) 5.0 g/L, & PR 10.0 g/L,
NaCl5.0 g/L, pH 7.0, D-2 K53 . #4005 9 g/L,
WIREE 0.9 g/L, Btk 0.3 o/L, SAk#h 0.1 g/L, Wk
FRAS 1 /L, BERRE 4P 1 g/L, L/KBRRREE 0.5 g/L,
pH 7.0 ~ 7.2, djl-6 KEEEFEHE: Fi%iE 8 g/L, Wil
£ 0.8 g/L, BEFFE 0.2 g/L, EALEN 0.1 g/L, BRERES
0.5 g/L, BB 80 1.5 g/L, -L/KBIfREE 0.1 g/L,
pH7.0~7.2,
1.2 #ikE#k. EMELE

B 2 T R R R Rhodococcus qingshengii

djl-6 FIWE H KRR R BE Pigmentiphaga D-2, HASE
B oy B O AR A HId, WH M
HAI; - O BAREE, SRAE TR a7
PSS . A - IR AR AL M. pH 6,91, &
A 0.85 g/kg, & 032 g/kg, 28 1.41 g/kg, AL
J5 15.12 g/kg.
1.3 EFEDHEBENREEMERERILGIHE

Sy BIPRELE AR djl-6 FITE#E D-2 M9 LB & Tk
LB }i #2348 v, BT 30°CHEKRLL 160 r/min 537
FR R I 1% AR ERRE AR B
FEALEAT 1000 ml 45 [ R EEEE IR B0 =MD, 1%
F R BCER I, R AKEITEEZE ODg
25 0.8 ZEAGEEBRL 108 cfu/ml), FrEHE djl-6 /Y
FRERLL 0.5%. 1%, 3%. 5%. 7% IR
IS Z T R FEHy 50 mg/L #4100 ml TCHLERKEF%
JErfr, 30°C. 160 r/min 3555, T 72 h BPEURE, il
ol RIOHRAH € 135 (HPLC)il 22 A i vh 2 T R vk g, JF:
THEREfRAR . FE, Rk D-2 BREERLL 0.5%.
1% 3%. 5%. 7% LR 553 AN A B BE Bk B2
50 mg/L A9 100 ml JTEHLERE FRIEH, 30°C |
160 r/min $53%, F 72 h BPHCRE, 3 m SORAH (3%
A R E UK MR EE , ORI, B iR
RIS 20 B B R djl-6 FERR D-2 1Y feid B i,
DAFERR it LB (R FR LR IR djl-6 B IREVRCRN TR B
D-2 R FEIRIR A e 21 2 T8 22 FHE PRk B 3 oy
50 mg/L Y 100 ml JCHLER B FRFE T, 30°C . 160 r/min
Wi, T 72 h BPHURE, @3 HPLC MERE S 218
ROFNNE RUPKAYIR L, JF TR R
1.4 ZERFEHKFRIUE HPLC #0514

22 TR R FIE SR AR 4R ZE A DU o im ACSE AR
B S PR IR 20, Kk FEER, TEA
HUAR N AGE S TR BRI AN, B 1.5 ml TR0 g
Tl R kT, RS SE N 300 ul H (6
AR, AR LR 0.22 pm)id U85
FH HPLC {7 F it v 22 T % FE o Jok ) 75 3o

HPLC &5 . {X#87%15 4 Dionex UltiMate
3000, EiEHh C18 AHEIEH:, MAS A 250 mmx
4.6 mmx5 pm, AN PEE : K60 : 40, V/V), tE
JEoN 40°C, VK 1.0 ml/min, HEEER N 20 pl, £H
RKMP AN 240 nm F1 280 nm, W H PRSI K K
235 nm #1260 nm,
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1.5 #EFEXHIEPS SRR E T ERIRN T
1) (4648 - 48 b ] B A 22 T 58 A A JbR ) 7K
W, FEA PRS2 T RORIE H P i 2k
JE R S mg/kge 5 1%, 3%, 5%. 7% HI 9% FEsh
B EAREMMEAEAS 100 g HIEMEDCHEFR
o, Y RHEA KR 20%, LAAS G 35 g %
M4, B 3 AMEE, IFE TOLRERMA
(26 °C.. 16 h ELIEFI 20°C | 8 h BARE Jy—A )P ks
It AR, BRIITRRE, B AMORARE+
BRI HAE 3 d Fl—k B, fliF HPLC
W Z2 P R RE B BR Ak B, O SRR R
1.6 TEESKEINESHRBETIEBRIRNZIN
W 52 A AR TR R L 1.5 74 v S 1) Sl e P i 4
P2 2 £ 100 g BEECIRIR T, I8 RIS KR
M 10%., 15%. 20%. 25% Al 30%, HE4ab# 3 4
HE, BTOCIREEFRAEQ6°C. 16 h JEIEFI 20°C . 8h
G R — AR s R, R RIEATRR
H, Wl RMOR R R Sk, I HA 3 d B—
RAFE, i HPLC K 2 187 28 FIRE B PRk 2, JF:
THA AR
1.7 EEMBEAINEFRERKNEESRHER
WHE B SRR BWE /AN 10 mg/ke
(Z T R FNRE PRI EEF R 10 mg/kg)Fl 50 mg/kg(£
T 2 R SRR BE 4R 50 mg/kg), A2 AR B Y
BEF RN 7%, JHAT LR 6 41AbH . 28 (X IR41(CK) .
WINE AR . BWINE G ARZ5H 10 mg/kg
(). IINEEGARZHEEE 10 mg/kg FIE A FEAR# 7
AY). WINE ARG 50 mg/kg(YS), IWINE AR
Z55% B 50 mg/kg ME B FEMAFIYS), B3
AEE ., M/ NE RN RS, BAhE A
H, FER AR KHIR E P TS . 7F 24 d RFER
FE X645 A BB T i /N SREBEHLIBORE , X 25 B
MR FR A B R if SR bR A T
100
80

b
60
c
0F 4
]
0

(A)

Z T RFEA (%)

05% 1% 3% 5% 7%

TR A dj1-68) iR

1.8 SEEHRMAFNESRAKRBSLLEES

B R A AR R,

VEWIAR BRI 0 XA 4 18) A R RN Vs 1 i
SRR AR PR TSP E M R IE S5 A0 T T RS
TR 245 5% B A I ARG P ik PR ) 52 ) B AT
BRI BT 1.7 5 6 4L /N SEAR
Prt(24 d BHZEATINE S0 AT (AT AR BORRHE KA
AIRA W] ALHER A AR #1417 OTU(operational
taxonomic units)F 24T, BPE OTU Zr-irdh
XPEES OTU MRl R, 152160 ) Fh {5 B R0 26
TR FERE GO ; X OTUs #4734 . Alpha
ZREAEI AT, IR YRR E R L AN
HTARE S 2R 22 RS F B
1.9 HFEAESSHT

A Microsoft Excel ™K {F#E1 T EHE AL B, SR
IBM SPSS statistical Ver. 25.0 software #4777 22047 o
4 TonSSTMXL FHLIEHEARIE barcode 551 X 73 A 4%
MFEARREE, RE i TIR A R IE, BRIV HTE
LTI A SO . X IT A AR Effective Tags LA
97% —E M (Identity)#1T OTU %2&, H Mothur
Jri% 5 SILVA132 f) SSUrRNA Bt b A T4 v g
SR, RAFI RN 4325245 BT T 1KE Rl s AKF
Gt A REAR R R AN . i Qiime A (Version
1.9.1)i15 Alpha ZFEMF5%L, f4E Observed species
F8%0. Chaol #5%(. Shannon F§4(fI ACE $5%L.

2 HEREHN

2.1 BEFETEBENREEMER S

LA, AR 5% B, B djl-6 BEfE
16 72 h A% 88.00% JCHLERB: % Kb ife B oy
50 mg/L IZ TR R . Hfpithy 3% B, 7 D-2 fgt
TE 72 h NIEfR 96.89% TLHLELIE IR L ik & R
50 mg/L fmE HUK . K5 7 djl-6 1 & B A 751 D-2
) & BER AR RLEL R 5 ¢ 3 1RAHIBLE A R E 7,
100 ! : :
80 b
60
40+ ¢ m
2

(@) 1% 3% 5% 7%

WRID-20) s e fh i

(B)

WE PR FE A3 (%)

o O

(Pl TR /NS 57 B R ] 27 AL IR 92 5% 3 (P<0.05))
1 ERMENER djl-6 MRS E R R E T D-2 FEMRIE R KT
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DL 7% (o8 Rh i e A BE Bk 5 2 B R vk B 4
50 mg/L A TCALERM AR SR I, 76 72 h W2 R Y
R ik 3] 87.14%, WE U PKAYRE AR A3 96.10%.
2.2 BEMEXLTIERES SRR TIFEMAIIRNZm
P Pl 2 WL, 558 s ) e i T A R 52 A A T
FIXT 22 T R FHIE HUPR A B3R 7« 22 TR7 22 TR He JDR 1 o fie
SR A WA TR 791 AR LR i B2 TR G . A R

FEAATT RS IR, BRI, AR AR
MEEMRKT 7% B, ZIRPIREE IR, R
AR5, TR 6 diF, DL 7%, 9% RYF%ERh R
BB AR R IR I 40T 5 me/kg BE PR R At
RO ST i s 8 fEREE 9 d B, BR THERhE N 1%
FIRE L, HAVRIG AN 5 me/kg 225 R HIFF R
CiA I EH .

0J3d H6d E19d N 12d

100
80

(A)
60 F
40} :
=N
T B

% 3% 5%
B
& 2

Z W RFEMRR (%)

2.3 TESKEIE SRR BRI

Bl 3 AR, B Y RS KR A T
WA AR TR R0 2 T R RIIE ERLJBK Y 5 A 22 o S MIIE
IR 4 B A 3 15 IR KRB TEAT G . A B R A
HELERE IR, A K AR, AR R M . 1E

100
B)
80}
60
40}
20} § :
0 1 : 1 ! 1l. 1 [ 1
CK 1% 3% 5% 7%
e

W R BRFAEARE A (%)

=
—
—
—
—
—
=
=
—
=
=
—
—
=

F TN

EAETIAEREMENES RAMEMAT I

FFE12d B, BIEEKERT 25% B, ZHEAME
fft ik 94.71%, FRHETRE; HHEEKENR 20%
i, WE BB A R AR Bl B s HIRES KRR T
25% B}, B A AR ik A1 790 X e B Joke 14 oA g SR T )
EA il

03d B6d E9d MNI2d

(=3
(=)

= (A)
X 80
P
= 60f
P -
w40 =
" i
C N B
0 = e
10% 15% 20%
iR iy

3 TEEKEWNESHMRE

24 ARVSEZEHTNEZHNEKER

F% 1 AT, 258 R FNE BUPK IR 2 A4k 25 5% 53 )
NG R A B 2 B S HE R IR, B
HUNERIIR R KT 2R B Y T ) A F
FREFIEAE T CK, AN 50 mg/kg &4 4 255% B8 b3
(Y3 I/ SRAR KA CK 8 30.10%., ZEM-KAL N
CK 1) 43.30%, fEfPFis{h CK 1Y 31.94%., E&
R e R 70 1T LA S0 i 22 TR R T Bk &R A AR 2 5%
B, BEESRARBX/ NG R AN E, BN
10 mg/kg AR 2558 8 R AR E AL ELAY) I
INE SR RARAREEAIRE] CK K, N 50 mg/kg
A ALY 5R B G A R R AR BRAY S) /N 3R
A KAEFRAEE T Y5 A FRER B 1450 1

100

_ (B) -
< 80t —
= =
o —
m 001 H
2 40t : =
H . g
® 20} ;E;E . =
. —]

O 1 |'

10% 15% 20%

LA A
FIEME & RGMEM

x 1 FERAEFHTINERMEKIER
Ab 14 (em) EMK(em) BB (g)
CK 897+3.69ab 1023+23la 144+029b
J 1043+124a  997+029a  1.78+0.04a
Y 597+044bc  597+044b  0.65+0.12d
Y 7.60£2.53ab  9.17+091a  1.29+0.24 be
Y5 270+040c  443+036b  046+0.02d
JY5 543+ 142bc  9.17+042a  1.02+0.04c

TE: RPEHRE/ING TR R 7 AR BRI 22 53 .35 (P<0.05).

25 EERBEATNNESKAKBTRLTIEEE
1A A 3R
AR W1 TonS5TMXL - % 4 A FEEEAS
[ 16S V3 ~ V4 XIik4T PCR 4 HEFIY , FHLEL

http://soils.issas.ac.cn



650 +

e 554 %

PEALHE barcode JF AN MEARBHR ST IX 5.
U8, RISA B . SAFREATE 97% — 2k H(E
T W) Alpha ZFEPEIEITEE T (33— kB 3k B B ais
i cutoff=28 239),

Alpha ZFAE FZOCER R PR T YR £
FEPE, WRFR AN 2, RS L
FEHE I ZRB TR . Chaol $EEUFT ACE $5 5K S B
HIFEERE, MAEACh TS OUT £eH, #880HK,
VK £ & Bl . Shannon 58U M [ WU ) Z2 0
P, BUREE MRS BE L3501, Horr Shannon B
B, BEHIRFA ZFEIER . Observed species TR
* OTU WEMEEST, Rzt &Aa
¥ H o Good coverage 85U Jx WL 7 IR BE (/) $8 b5, H:
HMEGET 1, BUIPRESRGH, zRECSs

A mBIES T YR ROz, PR G,
VFZYIFMCN 2] 17—, BRI EY R
REM ARG PR, hE 2 AT, A A0FRE Good
coverage FEEIKT 0.95, AL FIRE G, FE
BB TR IR, HRECT CK, A [RIAb
f) Observed species 7541 . Shannon #§%{. Chaol #§%K
Fl ACE 880728 (L HAG — S . AE TR I A R T
WhEE, FAEE R E ST CK. WINE SR M4
ARFRAHLL T CK BIREML, HA A AR 24 vk B i i ]
VEFIRSWIE . JY Ab3R S CK FEAFEF, 1M JYS AbFER
f&F CK, HiET Y5 AbHL, 251, BAAZmk T
TIERERIREE . FE ARSI
H 5 RIEAC, MEALGRMREFIESEERK
PR FIRIMEIVE ], A 2 IERIRAS

R 2 AELEBEBEHETRFETIEPAEL Alpha ZHEHIELR

Rb3 Observed species Shonnon Chaol ACE Goods coverage
CK 1673 = 261 8.09+0.11 2023.2+340.8 2055.9 +352.7 0.982 = 0.005
J 1875+375 8.36 £1.22 2303.4 +520.7 2 339.0 £496.3 0.982 +0.004
Y 1318 +593 6.62 +2.46 1 832.7 £567.6 1892.2 +£561.6 0.989 £+ 0.004
JY 1682 +422 772 +£1.12 1 896.8 £531.2 1962.9 £ 533.1 0.985 £+ 0.004
Y5 1211 £176 5.20+0.67 1411.0+205.8 1474.0 £233.1 0.959 + 0.002
JY5 1448 + 87 7.15+1.32 1832.1 £393.0 1 868.8 +£409.7 0.984 + 0.002
Ak P A 35 2 TR AR [T AKSE- W0 R oA X = B an ] 100'
4 fiin, HEEMK A2 ProteobacteriaCEIE R 1]) 01 Others
Actinobacteria(i{ZE % ]). Acidobacteria(FRAT 1) - 80r i T i o Firmicutes
N e e . e < 70r|. i
Bacteroidetes(¥AFT [ ]). Gemmatimonadetes( % L Jify a L[ [ 0 Gemmatimonadetes
W I]). Firmicutes(JEBEE [ ]). A% CK, Proteobacteria g 5 ) sl ) B Bacteroidetes
FEXT = BE TR A AL B BRI, (HAE AN & & A 24k E a0l . : B Acidobacteria
AL B BRI . Actinobacteria A X = B 7EAS = 30L| © Actinobacteria
AR 3 SEAARFERAGE . Acidobacteria AR FEELEIT T 50l B Proteobacteria
AUWIME &R B MR A5 10F[ -
Bacteroidetes AHXT FETEA I 10 mg/kg I 50 mg/kg 8 R P Y P P 9
N . = ot e e cK ] Y JY Y5 JYS
HAERAREEHE P 2R EH &, CK AHf s

Rhodococcus( 21 B3R B J& ) A1 X & 4 0.085% .
Pigmentiphaga("& YR JE)AHRT FEE 2 0.004%, 4%
AN A E R AL B Rhodococcus AH XT3
7.822% . Pigmentiphaga X =E N 1.286%.

3 e

TR 2 VR R AR T B — B A, 5
ey, A T O DU, P F AR
B mkEfrRe HU . EEWERINH AT ETS T
FEE TR BR A A R R R R AT R S B A
RAFS G WO R AL PR AR, A

B4 RELEBEE FREIATENFE

WG T G P R AT AR e o N e 4 R
F ] djl-6 AR D-2 BEoE AR, DR
TRR T B A A TR P 0 ABRUIE , e 240 o 4 A 77
A FC LB AR 5 3. HAMMRETIE 3 d
PR TCHLER B SR B b B B A 23R B TP Y 50 mg/kg (1
L RN 87.14%, ¥ 50 mg/kg BYIE H bk i
96.10%, AJ UL, 525 B RN A5 AR 24 5% B i) I
fif SRR B T B — R R AKOF, R T RS SR
2514
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ARG R, 22 0 2 RE bR R 5
A it B 7R A R e P N B B KR R IR A OGS
PR R T 7% BUEKRE T 25% B, 2RIk E
BRI, FEARRORIEAR —20, [FIRT L3S KR T 25%
T, A2 5 A St BT 790 X B SR (8RR A 5 R T 0 2 T R
IR . BT R, 3985 /KRN 22 71 R I 3l
JoR 1) R g EL AT R TR s i), E — 2 1) 38 5 /K 33
W, BEESKRTE R, 258 R A 4 i Rl
P, W EHEEE R 20% 1 80% B, W BRI AR
SRTCI] I 25 S U100 A A AR gt T 70 ) 2 o 2 P i) ot
FHBS Y EZEEAR , BeFp i ad /N e SO bR AE K e i
HE , BEARRLR 22 o EEF A K — Jy TR i A 7 i
AR RLIR B, Sy — T AT RERS A B R R I 45
THFEE F2 Y T PR L3RR AP0 i % mE A%
it R 751 P O g SR R ) ) PR 5 A B T S g
2GRz, ABETEIAA 7% RS A A T 700 1 e
FEFERP I, [ ol 4 525 I Sk 1 790 it PR ) 7 £ e+ 38
FKFEAMETF 25%.

AR LSRRI, &G WA AR T UG R e 2
P R FINE K B AR 1B 5 G AL 5% B X /N
FIRERZE, N 10 me/kg BARGTRENE
A R A TR 751 A2h B /N S 0 A R T R AR 38 1 o i
K-, BN 50 mg/kg B AR 5R N AR
FIAEHRL ) /N R4 AE RARFRAHEL TR 50 mg/kg
HARZFR A K iEEE & . R AL )48 +
b A Y S AU E Y A KR B s 75 5
FIAC S A R (9 DTk, I R et it FH A 25 25 %) £ 45
JE T = A4 il A A A TR R R R A
TIHA T B

T AN RE Y 22 FE VRN 3 B R S R+ )
AR RNFE A S TR A JERE, R 2 RE 350
HILRRRE . BFFE A, IR RS T I Rl
A AR EME Y A W T s 2
Pt A = R B O R B AR Y
A= W R R Bt P S E — AR b R o A TR R
LRV, FEEMBERELSEPY, AL R,
RAERLFR N L HEREIE YR | R R
PEEAT I 2 I B L5 A 24 8% BE (VR B S AE AR
5, A S A B fidk B 790 ANA RS (o HLR &2 28 1E IR
&, BAEHBMERIMERN. ARG REERN,
Proteobacteria(ZZ JE B | ] )AH X 32 BE 76 FIT A5 A B rpr 5
%, EAETRINE A AR 2558 8 B AL BRI A A e,
AR 4 J5 R 52 B B Aot v ) B i e 5 = A e e A
FH, AR G4 2455% B %F Proteobacteria W5 — & AY

IR . Acidobacteria(BR#T |1)Fll Bacteroidetes
(FUFFRA T MY BEZERR N 10 mg/kg F1 50 mg/kg &
HALHR AL B L SR

AR T —FP AR e T 5 LA SE bR &
MBI G AL 5R R AR T ], 56 AR 24 5% B Y e
it LA K S2 5 W gk AR e g PR AL T 38 Sl (R
FEAE—E M RBRE, WARTF e H A, FEE A
VTR TR () 1 A B LA AR PR A 3 %) o A
A FEE— 2L BIESE

4 ik

HAPEEER PR djl-6 5 D-2 (EaE IR I
53, HAE3 d WATTEHLER SR 50 pg/ml Y
LT RN 87.14%, XF 50 pg/ml fIE H PR i
K 96.10% . AR A IR N 7%, TR
SRt PR D ) 38 5 K RN AR FRTE 25% DA L. AR
i TR 79 T A R A AR Z2 TR S RN E H PR AR BR XN SR Y
255 [RSNGB AR A VE R . it 2 A R
it TR R T A R v R E D R R R 2R R R
B, i e IR T .

2k
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