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FHT ORYTT XL FHET BEH TERT

(1 FHEKF AW TREEEIER TREMTHL EER  400030)
(2. RN EBEE RN HARKMET MRS P L 100126)
G JTHEFIRAEYRE R R (G ARAT 70 dtiE 536128)

B E: AR @ 4Bk T 16S rDNA 4 PCR-DGGE (Denaturing gradient gel electrophoresis,
DGGE)7 %, 44T & & A #tig 5 RAGHR TR ey AL @ E 24k, 5 BAGARER
FLOMTEAORMRAA NAE@mE, 24, AR AL L 16SIDNA S FHES T L EET
12 /B, H¥42. 478 /& Curtobacterium sp. (IF: 29.07%). 3 7a4F & /& Bacillus sp. (IF: 23.12%)#=
AT & Microbacterium sp. (IF: 21.09%) % & J& A4k 6948 % BF, *F 7847 & & Bacillus sp. (IF:
21.03%). 33K H /& Planococcus sp. (IF: 20.69%)A= 1 £ i’ i /& Pseudomonas sp. (IF: 17.44%) % &
JEEAR AR E B, *T DGGE 7 £ 435 49 50 4 16S rDNA B A7 &4 $ATF 7] sbxt, %524 94
Feymi, R R E KH B Serrations sp. (IF: 28%) £ &, 21 & Pantoea sp. (IF: 14%)
RRMHBE B, RRBLE Y ZRAESETRHG1%), M Rmbk b1 09 % s 8 F EARIK.
PCR-DGGE H## % 7 & afe it RAMAGLL LR N A mE B ZF.
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Abstract: To analysis the entophytic bacterial diversity of citrus and find the companion bacteria popu-
lations associated with Huanglongbing pathogen-infected and healthy citrus plant tissues for decipher the
co-cultivation of HLB pathogen, we selected varied parts of citrus tissues collected from different loca-
tions of citrus planted area. The facultative anaerobic entophytic bacteria were isolated and purified
based on bacterial morphology, physiology, biochemistry characteristics and the molecular method of
PCR-DGGE (Denaturing gradient gel electrophoresis) analysis based on the sequence of 16S rRNA
V6-V8 fragment gene. By the directional isolation of the facultative anaerobic entophytic bacteria and
16S rDNA amplification, total 12 genera of bacteria were identified from 19 cultivable bacterial popula-
tions. The dominant bacterial population in infected citrus plants were Curtobacterium sp. (IF: 29.07%),
Bacillus sp. (IF: 23.12%), Microbacterium sp. (IF: 21.09%) while in healthy citrus tissues belonged to
Bacillus sp. (IF: 21.03%), Planococcus sp. (IF: 20.69%), Pseudomonas sp. (IF: 17.44%). From 50 target
bands obtainded by the DGGE approach, 9 genera of cultivable bacteria were recognized. The dominant
bacterium population belonged to Serratia sp. (IF: 28%) and Pantoea sp. (IF: 14%) followed by it. Can-
didatus Liberibacter asiaticus was only found in tangerine pith of deformed orange fruit, which sug-
gested that the content (>1%) of Huanglongbing was more in diseased fruits and other tissues of citrus
had low abundance percentage. The density and species of entophytic bacteria were also observed in re-
markable difference between infected and healthy citrus plant from the PCR-DGGE profiles.

Keywords: Huanglongbing, Entophytic bacteria, Directional isolation, 16S rRNA diversity analysis
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AR 2 H 5 N 3T 2 i i KK R, Bl Tl AR
ik 800 Z JT AW, 4FF= a2 1.2 440, 2 5 AR R
TR 22%. MG EOR R R G A R E K
YRR E, B FEI . B JEMBEELL R
R WA | ERREEHLIX . TR E R T 19 M ARG AP AE
AXPA LA E X EAEE, JTHE R
ARV, fEE. B LIRS B X
R, JRA mACY A BR G K i AT A
FEARAE AT S B R -y sl 4 5 R BEAY, 5 0] 3¢
L Zn® L Mn® B AE I SEREIR, SRR 2 A
AR, RECEIE, 4 AR B My W BT R LR Y
UL

P B e S o N T 055 35 59 ) AT B B
= IRBATEAH A A5 Y, BRTC#EA Candidatus
Liberibacter asiaticus, Ca. L. africanus, Ca. L. ameri-
canus, Ca. L. psyllauroust™ 2, [ i M 5% Je s s
JE B R YA Ca. L. asiaticus® , 7 4F (BT & B0k
YW e o R AR YA E S R TR AR AR B AR T, X
PR A T X A ) £ K T R AR o s A )
DavisF FH A I JCHLER B T 1 PDy, 15373 i 2h 70 B
1530 AT GE 5 S0 W) B AT TR e A B TR A T T s L TN

1% #T i (Propionibacterium acnes), % T 4E 4 H 2 A
F MR KA E YIRS A e 1
S R B AN e U S AT Sk [ Y A
PR A= 4 TR A RIS R B 22, (H DG TR AR P A A TR Y
B o 5 T A WA [] ot R AR S 52 o e 1
4 FRXF R AR A IEL I A BT B TR VR TR 1 F IS Y
FEHUAE AR o ASWESE B TR LIAHG A | (EAE RS R 41
LU R P A R IR IEXT S, BT EE A R iR S
AR N AR TR RE I 22 5, AR % 355 S ) B2 F°F 781 P
[F]£F 2R R DO RE PR N AR AT, O OB B Ao 5 R AR
PEN A B Z [RIPp [RI kAL . A ELAVE FHALEE 57 B8 8
FER

58 1) 53 BT AR 1) 22 R PR A B R 32 283 1Pl
BRI XA T BRSSP SR
AR BRI, ATRE SR RA R S  BER Y
0.1%-10.0%, 4 K ¥ 533wt A= 9 H R B i 3G 5 4540 Y
RIS S e L2 5 390 4 BT ik, o L 5 R %) S e A S 3R B v
B REIS I ZHRENE . 16S IRNA J2 41 b 28 % 2 iy —
AT bR, R A A 16S rDNA 1E4 4
FHric i) DGGE 7 T AN vl B 35 5 A= 1 0 i e 45 4
P TH I F B, ST 16S rDNA [ PCR-DGGE
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Jyik e g )z N B A S A Y M sh R S E
A 5 T AR 93 R FH A2 1] 43 B 3% 35 e v DR S R
P A AR R TR s T BO Y B O s, R 3R
16S rRNA (1) PCR-DGGE %2 %& [ 4124 )5 iR R AH G
AR A ) 2R

1 MRS
11 #tEyes

RIS MR REACR AT R SN, e =
B OWTIL . VG AT AR B X, A g R
FEdh, SRS EF T 4 °C. T RES R TE
2-3d N,
12 EBRAFIEAMS

TR AR B A AR S A, BT R R B A 3 7
HIRAF, 40 DNA #2500 &, Axygen; DNA
ali fb ik 7 &, TaKaRa; Taq Plus [, TaKaRa;
pMD19-T, TaKaRa; 75 & ", =2 ik
A St
13 HMEHAEMERSBESESR

VINIRGAE AR o rf ik . AR RS . R 4B B
WL BRI S RS EAE N B B
ST R KB, S AEC 1 g FREH A SRZK gk,
5% R R 1 min, MR 4> B S 0 AL A TR
2% NaClO 2] 1-25 min, #ixJ5 JCI# 7K ik 5-6 ¥k
Je TG BE AR 7K 43 FRTH KB TR B
KA BB ) BT OO B LA T, KRR T
WG A 10 mL TR /K, 3290 1 ho PR A iop i
Pk, MR RSB R 10°°, Wk MARE R
107%, MR 10°, LB LB Ki73E . TSA [#
PR3 IR, B 100 mL 5557 545 3 AP Al (B 77 R4
JE, T e RS IR ) o B 100 L B AR BRSO
Wb iR R A5, BB 34 ELE, 28°C
KR 2-3 d (fH F 0 0™ ) - JieJa —RIB BRI K
IR TSA BEFREPARAG A K A AR .

WEEAN T R VR IS (B . Ko RIEDEHEE
75 WA B T B A ) R B IR 25 (O 22 ER e £ S N
FARK/IN - HEB Dy ORI TE2EAE), PhIUR (R 2 Al
HI AN B A Zlifb, 2k i P 2R A0 B 48 2 L SR AR
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LB J[E A SR 3L b, BT 4 °C IKFAIRAF & H
14 MBEHNEE
141 WmEZFMEBELETE: BiF (AKKHN
WA ETM) 5 9 RRVOR (AN R G % E T
by T, 5 0 A O B R AR AT A A A Ak
FE, JH ] FOmE R0 A i H bR TR A R
FERUBH 75 5 B TR B0 L ) R % B A ARG R
PN AR TR B 75 7 BB (CFU/g 8 70 )= B T 7% K
R A< 10°
1.4.2 {5 16S rDNA M 5L E: MLHHE
BT A B RN PCR 98 A5AR, A4 16S rDNA
F BB Y AT PCR ¥4, IEm 51y 27F
(5'-AGAGTTTGATCCTGGCTCAG-3') il ) [f] 5] ¥
1492R (5'-TACGGTTACCTGTTACGACTT-3")*2
K 50 uL [ PCR W& &, PCR [ I 4514 95 °C
5 min; 94 °C 30 s, 55 °C 30 s, 72 °C 90 s, 35 ME;
72 °C 7 min, ¥ 355 S TR HEEE I UK R PCR
=8, TS A pMD19-T 4%, #1L%) E. coli
IM109 v, i B M v B I % RN KAE R R 2
FIHEATI T o
1.5 MBHEME 16S rDNA-DGGE 4 #f
1.5.1 & DNA HJIREL HEX kAT FawmAEm
i EA AR AR B ik . AR ER . BT
B LB R B B L SR ST 2 S A AT R T KA
SR JE FH G B BRI A TR UAIR S R A, R 4 1 3
PR 21 12 B 70 B B P 2 A 11 S PR 4 DNA
1.5.2 PCR ##% 16S rDNA V6-V8 [X: PCR-DGGE
F 5% HE 400 P 26 A B TR I, 1k S i ) 1 ok A
4%k DNA T4, If H PCR&HIK EEE 4, Hit
SRR PCR Y i 4 4 16S rDNA V6-V8 [X 12 1
PR M ARG AS [R] 4L 2L 0% P9 A6 20 TR 5L DNA A
So 4 518 799F (5-AACMGGATTAGA
TACCCKG-3')#l 1492R (5'-GGCTACCTTGTTACGA
CTT-3'), ¥ 144074 16S rDNA H1(f) V5-V9 FA8 X,
50 uL My PCR WK &, i 4514 94 °C 5 min;
94°C30s,54°C45s,72°C 90s, 30 MEFF; 72 °C
7 min, #RJ5 FH] 968F-GC (5-AACGCGAAGAACC
TTAC-3')ll 1378R (5'-CGGTGTGTACAAGGCCCG
GGAACG-3') 514, P 14 16S rDNA Y V6-V8 &
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X, LS|4 968F 5% A 40 bp GC 3 (CGCCCG
CCGCGCGCGCGGGGCGGGGCGGGGGCACGGG
GGG). >KH 50 uL Wik & F%7% X PCR ¥4, PCR
SR 264} 94 °C 5 min; 94 °C 30 s, 69 °C—58 °C
455,72 °C 60 s, 12 MFIR, RAMEAFE 1 °C; 94 °C
5 min; 94 °C 305,58 °C 455, 72 °C 60 s, 18 MGE#;
72 °C 7 min, Fif =80T 2% B LTk .
BT A FE R 3938 K /N2 450 bp ) DNA R B, It
PCR /¥ H T DGGE 4#7

153 PCR-DGGE ##EE &K+ ##h: Lik PCR
YkdE)G, R DGGE 43 R ATHLIK /T, 8%
(W/V) B B S M T e (37.5:1.0, WIW), ZB P HI R % 5
P T e 4 P 132 Y05 P S 30%—459% ., i, 1k 4% 414 60 °C
fEif, 80 V 16 h, HLUKEi 5 EB 444 15-25 min,
VersaDoc2000 #EE AR RS/ Ardr iR, Fric DGGE
el i v 335 BT 1 O 94 2%t JE RIS, 40 4 R S A
20 uL Sterilized ddH,0, —20 °C @it 1, B.LH
HYE N PCR WIBMRFEATY 1S, PCR TS9N
968FGC F1 1378R, PCR X W F#/¥[F] 1.5.2 flrik, 15
FHy PCR ¥ 8 P2 ¥ H L) DGGE 438, — KX PCR j=
W HEE I AR & 2ib 5 S8k pMD19-T 4%
HALF| E. coli IM109 Hr, V% PCR Jy ik Aar il BH
S RE I BRI R AE D BAR A G . 745

T NCBI $t#8 )% L #17 BLAST X 20#r, -4k [HIR
P de s BF S . FHEE Quantity One-1-D 43 Hr Al
N 41 DGGE 2055 K14 .

154 HHEMSH: KNl DGGE 431530y &4 1)
SESDNATEZEIEIKER, AR

SeEAEXTZ I I A S 2 5 FEAE B9 FUAE (Py) 1A
Shannon-Weaver 22 ¥ 45 % (H)*,

H=->pInp

B2 B 2K ] DPSV3.01 A5 b R 58, T
ZVES TR ) Duncan BT Bk 255

2 HREHH

21 HENEARTERNEEFNSIBETE

211 HRBARALARNEMEMDBLER: Kb
FOSIRFE AR R I L MR Bk W R R R Ak
TAHBE G o BN AE TR . 76 LB Fil TSA 557361
B ¥ R B AR TV, WK TE S AR W]
2558, VLA 4 U AE 5 I 3 DR S A N A 4
o oA 800 N A 40 T8 Zead sl AL R B A, AR T
TEILS R AR 2 5 e 2848 19 BRaTH: =B AR 40
[P LEU RS 2 T SO b3 i O NI E = it e
0 B Y B IE B L LN 2.19x10° CFU/g ff &
1.33x10° CFU/g fef i, P 1 nl i1, oA 40 e £e At
T AS TRV AL L0 TR 5 BOR R R i 3 A 22 5, b LA
WA AR R E, MR EBRK, £k
1.33x10° CFU/g fif 5 . AN[R) 412038 B PN AL 40 v Kt
= B K /IMKI Ry 5 A >0 B 12 >0 S > 25 > fEEAR >
fEARS Bz > > 25 > fa >R o J8 H AR AR P AR
0 T B 5 RO R TR A AR L 2 FE S P AR A
W% F B E S M A SRR,
BRFES BRI N A WEFRANZ, % E
WERE, AREHAER, YRR

=
B o

R1 REMEERAELRBREEHEBEKRANSHER

Table 1 Distribution of entophytic bacteria in the healthy and Huanglongbing pathogen-infected citrus

PAL £ 241 7 1 7% 2 DAL A 20 TR A 2
(=T Bacterial colony No. (CFU/g) Species of entophytic bacteria
Sample Sk fetbk Sk fek
Infected Healthy Infected Healthy
rhk Midrib 2.76x10° 8.12x10* 16 14
R Root 2.76x10° 2.11x10° 18 15
Ki% Stem 6.79x10° 2.19x10* 14 12
Wi Bark 8.33x10° 2.33x10* 15 14
JSL Fruit 8.19x10° 1.07x10° 16 13

http://journals.im.ac.cn/wswxtbcn



1366 s ER

2011, Vol.38, No.9

212 HFHERSENEMAEMETE: @ T
16S rDNA 15T %2 T 45 6 HLAY A AR Ak S
XF o3 B R SR ARG Y 19 RRAN B ST 00, S RRWIH
J&F 12 M8 . Witk GX21, GX34 &7 B IK/RICE
Kluyvera sp.; Ktk GX22, GX24, GX35, GX36 j&
ZEAUFT B Bacillus sp.; BIRE GX23 J& %8 ZE AT
J& Brevibacillus shida; GX25 & 3 ¥ Bk i )&
Planococcus sp.; GX26 A Hi| # @ & T & &
Pseudoclavibacter helvolus; GX27 & 1 #F # J&
Microbacterium sp.; GX28 JMIE4EiE & Tatumella
sp.; GX29, GX39 M ¥l )E Pseudomonas sp.;
GX30. GX31. GX33 NJE/MTHiJE Curtobacterium
sp.; GX32 iz & Pantoea punctata; GX37 } 7 5 1A
& Klebsiella sp.; GX38 & ##1 5 Enterobacter sp..
213 RENERBHBEERFNEREKPHS
BN XF 56 Rk H AN [F A X IR FE i 2H 2 8 3t
71 250 Ko, W R B0 N A 20 T Al Ak s
28, RN R ZE R R B9 20 B R (K 1), itk
H Curtobacterium sp. (IF: 29.07%). Bacillus sp. (IF:
23.12%). Microbacterium sp. (IF: 21.09%)43 & 45 %
f=, Curtobacterium sp. /& bk i AR S TR . fdbkrh
Bacillus sp. (IF: 21.03%). Planococcus sp. (IF:
20.69%) A1 Pseudomonas sp. (IF: 17.44%)43 &5 45 % kb
B o [HARTE R AT A Bacillus sp.7E i g

035 r

@ DS B HS
030 | %
oy
g 025 |
9
g o020 t
£ 015 |
g 0.10 +
~ o005 |
0 L 1
A B C D E F

1 AERERASEREREHEBERD S BME
Fig. 1 IF of dominant entophytic bacteria in healthy and
Ca Las infected citrus tree

A BRI B B/NMTIEE; C M D AT
J&; E: ShikEREE; B HAb; DS: BURHINE, HS: fEEERITR.
Note: A: Pseudomonas sp.; B: Curtobacterium sp.; C: Microbacte-
rium sp.; D: Bacillus sp.; E: Planococcus sp.; F: Others; DS: Dis-
eased samples; HS: Healthy samples.
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PRA P A B R SEEE, i L PR L
S AR TN A AR R D0 T R I AN LA TR
Curtobacterium sp.7F # v Jps H g A A T A9 55 i B I
Baom, Wifs PR A Pseudomonas sp.7E f FE R IR P AR
AT T G LR BOR TR AR, RT AR PR U B e
T TR 2 A R 1) P 2 TR 2 B S L3 TR AR A A
[F) 7% B By 52 )
214 AREMXHFERHEBEKAEAENENES:
ARG E TRA T AR, 50N . =/ . WL,
IS RE B RAGIX Y 56 (hHTERES, 23T 250
WOT B, WA HLIX o3 B B 0 N A A B R T A, B
AN TA) b 5 > R A o LN A TR 2 AR A A 25
It HLIR)— b, DX ] — it A [R50 i 43 125 ) 44 P
WA 2250 & 2 OB T AN R b DX i AN [R] 2 21 ) A
TR ECED Y 25 S, Horh AR P R i 4 R AR
Bom LK, ARASUT A B A R B, AR
149 P A 200 T R e R T AR o X AT B T
BORWMAEY MR T, YR RAKE L5,
FAFERRAR B 0 e S S S E A K.
2.2 MR EHE R M A B Bk (DGGE)
B ot

X HEA N A2 4l R 2R 1T DGGE I3 430 Br (1K1 2), 45
R, I8 F g AT AR AR bR AN [R] 20 206 3 A mf
AR SRR R 25 5% . DGGE 43t AN Al
i I 2T B b, IXATRER ] EB JL 8 RS IR
JIT SR W A L ZURE i 50 A5 BH I8 1 25 o ) 1 e [l
W, 2 Xt &3, 50 S8t 9 A& 15 Fh
ANTE R 2E R 2SR, AR TR IR Serratia sp.
(28%) . 1Z & Pantoea sp. (14%). A #h#F &8
Acinetobacter sp. (10%). ¥ [KFJ& Nocardia sp.
(10%) . #5500 i JE Xanthomonas sp. (10%) . 5T
J& Arthrobacter sp. (8%). 1.0 /& Pseudomonas
sp. (8%) . Pectobacterium betavasculorum (6%) .
Candidatus Liberibacter asiaticus (2%)#1 Uncultured
Bacterium clone (4%). H#Fr&AHr 4 4T 8 718
g FENT A 1 1% rh I AR e AR A, Fh 2RSS e 45 R R W
#4519 7% Nocardia sp.Fl Arthrobacter sp.. 5% 11
F1 12 43 548 3€ Xanthomonas sp.fl1 Pseudomonas sp.,
NIk IS h A 7E o 4540 13 TER R i e, 7
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Table 2 Total count of citrus entophytic bacteria isolation from different citrus-growing areas

pemokm TERBC o s T e peeRbe ReRRDE RRURS:

Sample sources N0, (0] Sampling time  Growing years Irieie Infected root Infected stem Infected bark Infected fruit

sample midrib
GD01-02 2 2009.05.08 10 310 1325 = = =
GD 03-06 4 2009.12.27 10 349 1485 736 780 868
GZ 01-03 3 2009.11.15 5 229 1278 573 715 =
Z) 01-03 3 2009.12.03 3 187 = 421 = 425
FJ 01-03 3 2009.11.25 10-40 344 = 622 856 =
YN 01-03 3 2009.12.20 5 189 - 635 734 -
GX 01-03 3 2009.05.11 10 234 1376 618 703 =
GX 04-05 2 2009.06.19 10 245 = 586 = =
GX 06-07 2 2009.07.18 10 302 1417 712 827 882
GX 07-17 10 2009.09.26 10 332 1513 764 859 913
GX 18-30 12 2009.10.25 10 350 1541 736 849 924
GX 31-35 5 2009.11.28 10 293 1472 651 747 850
GX 37-39 2 2009.12.30 10 332 1378 589 767 825
GX 40-41 2 2010.03.08 10 189 1224 498 723 795

1 GD: JUARHA; GZ: SHNMIL; 23 WL EM; FI: AR, YN =E; GX: J7PAW; — i X TR &
Note: GD: Yangchun, Guangdong province; GZ: Congjiang, Guizhou province; ZJ: Taizhou, Zhejiang province; FJ: Yongchun, Fujian prov-
ince; YN: Ruili, Yunnan province; GX: Hepu, Guangxi municipality; —: No samples.

A DL HL DR HR DS HS DB HB DF HF B DL HL DR HR DS HS DB HB DF HF
r‘n”’ ,.rhrﬂha
1
13 ' 12
2 2
3 3
15
4 4
g 6
14 it
7
8
8 11
9
9 13 10
11-
10 -

2 WHRBAREMLANEME PCR-DGGE 4 & EiL
Fig.2 PCR-DGGE analysis of 16S rDNA fragments of different citrus plant samples
i A MG N A 40T DGGE [El3%; B: FIH! Quantity One-1-D 1 4b 3 (%) DGGE K1, I 4r & ARR BT ¥ 4547 DL: bkt ik;
HL: @0k, DR: BiRAAR; HR: [@RHHR; DS: WAL, HS: MAISS, DB: R, HB: R 5 ; DF: W%, HF: fi
SR
Note: A: Original DGGE profile of citrus plant entophytic bacteria; B: Original profile labeled by Quantity One-1-D software and red bands
were excised from the gels for sequenced; DL: Leaf vein of diseased samples; HL: Leaf vein of healthy samples; DR: Root of diseased sam-

ples; HR: Root of healthy samples; DS: Stem of diseased samples; HS: Stem of healthy samples; DB: Bark of diseased samples; HB: Bark of
healthy samples; DF: Fruit of diseased samples; HF: Fruit of healthy samples.
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H W E s S AR B e e O B AT TR
Candidatus Liberibacter asiaticus, %+ PCR-DGGE
RIGE rf UA 5 RE S R L 1% LA Y 40 TR A RE
BARAT U, T L T R e 10 55 SR o I 9 T
P B g, BORBRARTE . I i BRI B 1) B
S AUrh AT B R

PCR-DGGE [&1i# 25417 1% H BE A% LA VLY
S th MG L2V A AN eV ) 2R 22 52, (HZ
FEPESR B T TERE V& D) RO SR B S oA 1
A FE WA b B BB WL AR . Shannon-Weaver
ZREVEIR BT T A A P T 2 FEPERT N, AR
YR 1) 2 REVE fe iy 18 3 2.498, it SR 10 20 1 22 A 1 A
K 1.904, 2Bk A 0 o8 AF 40 7 T Y LL AR
(P<0.05)(/¥l 3), PCR-DGGE &l A N A= 41 1 T4
BE ) 21 5 0 ) 43 B A B AR [R) 2H 2L 9 A Al ol
WSR2
3 Wik

R A B8 R T A — e BIR T 490) B S 1A 2 A 110 P 2
FCRAEANTE D & TR AT, AR R =

2 L2 ik S TR A R (B T AR
R R 8%—9%, LA ALV R 7%—8%) % 1 il A

| 7
22 %
20

1.8

Diversity index

L6
14 F

0 B F N A 0 TR A R B SR R AR R, I B RS
Z 5 e AR WA TR o X o3 B A B A A R AT
SEEIE, R B R R IR R AT S SR, AR
FRBR T U PAY I 7 S 3 T R 2 0 R N R AR BE A6 2 I
R, WA R A R AR

WA PEAR ., TP AR WL, mm At
WA T RIMAERE S LB, TR IR R A
AAE R R, R RO, WRER T
V7R TTPRRIRE S 20K A T AR R MY, i
A B R P A R R R R BE AR X S g, R E AR )T
Je T I REARG Bt i e e IX, UL, AR 2R
VRSN E5 o XFTP RATARS B A DX i S URE,
O B IR AR LU N A TR, 45 SRR BT AR 2 Y
HH R P A A T A B 2 AR A A R, K
TN AW MRS R, IR, MTREh T
PR AL | O M PRI A P0G B, AR ) B R 441
B IR R R R, Wang ZKM i g8 45 SR iiF s 1
X—rio

MG IR T AF e F 8 A P A R, B B e
AR PAY A 200 T R[] Aol A it ) A T) 2L 23 P A 0 R 19
B PR RS ER A AE 225 . W EE A
[l VA B 5 KR > s B > 2R > sz 2% > f AR > it A

%

r

i.2

DL HL DR HR

DS

HS DT HT DF HF

Treatment groups

B3 AEH#MIEEFEMEELY
Fig. 3 Shannon-Weaver of different samples
TE: DL: sk ik, HL: k- k; DR: B RAR; HR: @R DS: WM A%k, HS: (WA, DB: MR i ; HB: (@R K DF:

ARG HF: R A% 45 (P<0.05).

Note: DL: Leaf vein of diseased samples; HL: Leaf vein of healthy samples; DR: Root of diseased samples; HR: Root of healthy samples; DS:
Stem of diseased samples; HS: Stem of healthy samples; DB: Bark of diseased samples; HB: Bark of healthy samples; DF: Fruit of diseased

samples; HF: Fruit of healthy samples. (P<0.05).
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B> >SS R >t >R o AR Y PR A A R TRV
Fm B KT HAR A LR X AT REE T 2
AV REH, YRR ERKE T E D, WEAE
EAWMAEYERNIIGE . Bk, B A ik
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