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Pathogen identification of Kiwifruit soft rot and fungicide screening for
control of the disease

Wang Xiaojie Li Shiyao Li Yawei He Rong Zhu Liwu  Liu Pu’
(Key Laboratory of Pomology, Anhui Agricultural University, Hefei 230036, Anhui Province, China)

Abstract: The pathogenic fungus of kiwifruit soft rot in Jinzhai County, Anhui Province was identified
with methods of isolation, morphology and sequences of rDNA-ITS, S-tubulin and EF-1a, and the effi-
cacy of ten common used fungicides on the growth of mycelium and conidiophores germination were
evaluated. Based on the morphological features with IDNA-ITS, f-tubulin and EF-1o sequence, the ten
isolates were identified as Botryosphaeria dothidea. 50% carbendazim soluble power (SP) had the great-
est inhibitory effect (91.97%) on hyphal growth in vitro, following with 95% triadimenol technical mate-
rial (TC) (x1 600 times) by 81.72%, others were less than 80.00%. Meanwhile, for conidiophores germi-
nation rate, the most efficient fungicide was a biocontrol bacterium Paenibacillus polymyxa, following
with 70% mancozeb SP (x1 000 times), 12.5% diniconazole SP (x3 000 times), 10% mixed fatty acid (x
100 times), 95% triadimenol TC (x1 600 times) and 1.8% acetate suspension concentrate (%180 times).
It results indicated that 50% carbendazim SP and P. polymyxa had effective antifungal activity against
B. dothidea.
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Rk AR 3 1 Rpg Ak Je P TR AR ARG
SRMTBE A A 7 RS T R, B Bk 6 s 1m) @t H
fn R o FEPUN] BT VTV S AR Rk 3
DXk A A i, S35 A 0 5K 20%~50% , 385 1 T
BT (22255, 2016) o ERRERE NS H 1985 4F
THHVE 22 B IR HGE 5 (Pennycook & Samuels, 1985) ,
FE HAS 5 B A 45 B R A AR 4494 8 (Kinuga-
wa & Sato,2003;Koh et al.,2003; Zhou et al., 2015) ,
TR BRER B 2 2 R A AR SR SR MU 1R 7
I, BN RS ER S BN S RN THT R, M
FEEBaR B, AT WL i ot SR L 1 0, i PR 42
HhFEH Sk R IR RN R A R R A
AR TRA , 40 2 [B AR IR AR A IR, 22 AR
# BRI 4 A5 , A DRI T4 A5 , DT 3HA ML
W KME(Zhou et al.,2015) .

H AT TRk A o s Jir B 5 (R 5 4
B HE N AP 0 S 120006 35 s i T 1) 4 1 A
TEREI AL TNk 25 P % )38 Jis 1 Botryosphaeria
dothidea (Pennycook & Samuels, 1985; Kinugawa &
Sato,2003; Zhou et al., 2015 ) FI4L) 2% 5 55 1% Phomop-
sis sp. 51 (Luongo et al. ,2011) , A H& i 1 4 fa)
JAE 5% 18 Diaporthe phaseolorum (U125 f5 %5 1 10 A 1
) M 2 B H Pestalotiopsis microspora 55 5|
TR BB 5 4R35 (Li et al., 2016) o % J92 1 B
REfE 5 IR B A WA Z R R AR R AR
AT 5 R SRR B B SRS SRR (Slip-
pers & Wingfield,2007) . {H 1 Trfek b2 i s
[ S i e S MES [ P AP €1 S R = B 19 53
(4 S50 P I i, I LR A S 245 7 A T E
H AT, X008 25 0 T 1 28 8 E R 2R+ RS0
SRS 5 TR 7 8 S TR 1Y) rDNA DR SF X Jk
ITS . p-tubulin F1 EF-1a 3 #1757 T RG240 0T,
T ELGT v ] 74 4 3 S T T 2R 5 R M 23 2 e
WE T B. ribis R R T RG LT 54307, W — 38 5%
KFRBGE , N R 2 AR A R A R 44 (E 4
45,2003 ;2007 ; Phillips et al.,2005) .

ARG AR5 S5 TR T A8 2 RS AN R H 4L
FORTERE , T 45695 5T rDNA PN i [] i [X
ITS J¥3) \f-tubulin J EF-10 3% F50 53041 X5 43 B34
HEATHE0E , I 22 A 4 28 ELBRAGE pk B b B ik A
Ji 9 1) 32 B B, [R] SR 2 10 b 245 350 X 20
Jir T 1) 25 PR B R, Bt A A ] 32 i TR 1A 2
A A1 R W 25500, U Ao 3 i B 4 e 4t
HIS AR

1 MRt 57*
1.1 ##

PRI RE A - 20154E 10 H TRBA 42 8
TrAe Ak o b SR A AT LR AT o R R A SR Bk s SR
407, db R R TR TR A . 9 Jir TR S0 P T 1 T
BRAEA b oA iR A, SR SE I R R AT BR A
A, R BB 5% BB R 2 7 2 A Bl — e v
BRAGEAAIT 58 T B2 1L 5 e 48 /N B e s 3 AR — 3
a3 T A B Bk AR 58 Lt OB SR A i e
b ARV A T -

TR B A+ BT TR 4 DNA B st il 42 38057
&, WHESE A YR 2\ F] s DNA Marker DL2000, A=
TAEY TAR (R A A BR A F] 51 ITS1/ITS4 .
Bt2a/Bt2b Fl EF1-728/EF1-986R 4] i A& & K Bl 4
MR 55 BR 2\ A R . 4% 25 1 4 B 31 (potato
dextrose agar, PDA) T & = AHE BHE A BR A A,
H46.0 g T 1 000 mL Z5 /K i, 120°C B K B
20 min A FH . LRH-250-GSI A\ TSR 3248 , #%
28 72 B J7 2 A BRZA F] 5 Olympus BXS1 I i 5%
H 7 BRI 3723 ] 3 T100™Thermal Cycler PCRAY ,
EERAH,

255 : 50% £ 1 R (carbendazim ) A ¥ P4 453 5]
1 000 5% . 70% 1% % 4% £F (mancozeb ) 7] 3 P4 43 5]
1 000 159 , Jal it 5 7 A= A AR 2547 FR S ] 5 95% —
fi (triadimenol) J& 25 1 600 £ W& . 97% W% T4 fig
(azoxystrobin) J51 24 15 000 f53 , VLI RN A= Pkl
FATBRA T ;5 1.8%F T B il 12 £ (acetate ) 7K 5 180
T, L AR IR R B Ak 25 A FRA 7 5 70% F ST A T
(topsin-M) AT JREAS 7] 1 0001359, VLI e AT 1k A4
FRZN ] 5 1x10"°4 /g Z K5 2 M AT 7 Paenibacillus poly-
myxa ] EA ] 600 59 , = rd KLY s
4% %57 % (kasugamycin) A2 P35 1 000 £5 3
FL L A R A BR A 7 5 12.5% 075 ( dinicon-
azole) P YRMEAY 7 3 000 F53% , VLR GIREAR 2510 T4
BN ] 5 10% 345 18 Wi R (mixed fatty acid) 7K 5] 100
T VLV s B TA PR AL,

1.2 Fik
121 RERANS BUANATEFERL

SR H R L 53 Bk, 4 H TR] R E] A B ks
AT KIE TG , 28 75% kS 30N 5, FH K 5
T oG TR R s B R i R B, TR i se
PR AR R A 2R T PDA AR I, BT 25°C
ERIEB I I R S R B0 A % (1 B = IR Lo o
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FHRAKEZE A, B AR 24 1.0x10°4~/mL
(A FE TS PRV, T TG 1R B A W U D 7 T B R
T, 252 5 TE PDA SR L, UJE FH B4R 5 mm A9 FTHL
AT FRIC , MEER IR 2 7, & T 25°CF
K53%36 h Mo A 60 A, FERG ARk IR Ui N
I T X Gl D ULE =S s B g 0 2 R TS A
(A 8/ 0N A 9 o T ) R ) B 3R 3D R, B A — A
PDA VA I, BIVAT 3R 4595 Jir 77 174 B A0 4 7 e (A A
TEE,2007)

W 4lAL B9 S5 R 2 R0 T PDA AR, 25°CB5 5% 7~
14 d, WL SRV A K AG I ; 76 W AdUsE T LSRR 22
ST IR I W 2 T RN, &
/DWRER 10 A PRET , 5 200 40 A= AT 5 I L 2%
RO s B TR o3 AR AT R T R R R R T
B R 0L (S R KREE,2010) . S IEAES B 2057
% (Phillips, 2002 ;; Phillips et al., 2013 ) , %] 2 H & K
1.2.2 BB E G E R <

DLy B aliA A 1K 7 d 1R D PR TR 22 R A TR, 2
9 SR TR B0 M o R T R AR S I Bk
5 75% 094G R HH B 5 R L5 i R R 2 A
Pt (R E 745, 2003 s FEAR FH 45, 2008 ) s BLACR FH LIS
Bz BRI K/ INA 5 mmxS mm B 225 Fh
SRR IO RS L R 6 IR, LIFERhRE SR IL/EXT
MR ORI, 2015) o BARHZRN S ICA 25°CE %
FRAATHEE SR I SR ARG o AR AT FG 7%
W], B RHZE RN A 955 5 I B rh B o3 B R3S 7%
I 5 PR R AR T TUR
123 RRRANS TAEMFERL

Z: 18 5 14255 (2003 ) faifk (1Y) CTAB 32 B0 it
DNA. J/ il rDNA-ITS J¥ %13 Ji 51 4 1TS1 (5'-
TCCGTAGGTGAACCTGCGG- 3" )/ITS4 (5'- TCCT-
CCGCTTATTGATATGC-3") (White et al., 1990) i#£47
PCRYH4, 20 uL R WK F : 2% Tag Master Mix 10 pL
DNA 4 1 uL . ITS1 FIITS4 51 4)4% 1 pL, ddH,O b
JEE20 UL, AR M - 94°CTAEM: 3 min; 94°CAR
1 min, 55°CiB & 30 s, 72°CZEff 1 min, 30 PMEIF;
72°C ZFE A 10 min (PR KUEE L 2015) . RHAEIY)
Bt2a (5'- GGTAACCAAATCGGTGCTGCTTTC- 3" )/
Bt2b (5'- ACCCTCAGTGTAGTGACCCTTGGC- 3")
FIEF1-728F(5'-CATCGAGAAGTTCGAGAAGG-3")/
EF1-986R (5-TACTTGAAGGAACCCTTACC-3") 4%
X B-tubulin M EF-1a 37531793 . PCRY”
HOR R 44 25 uL: DNA BT 1 pL | 1E & [0] 51 9 4%

1 pL.2xTag Master Mix 7 uL.ddH,O 15 uL. JZ
TR M 94°C 28 5 min; 94°C75E 30 s, 58°CiR k.
30 s, 72°C ZEf# 1 min, 3£ 35 6 35 5 72°C F 4E fif
7 min, 4°CZ¢ 1k OV ARAF (BT EF ,2014) o K Rgxf
S 14 J5 A5 7= W1 Y 51 #E GenBank 147 [ i
P48 %, I I NCBI 1 BLAST T H. , 752838 R[] 5
PERL R B RUF S, BT 751 Bio-Edit 4% , T3
YA %%, F CLUTALX 1.83 ¥4t 45 £ & J3+ 5] HE X} o
i FH MEGA 6.06 544 L 4B 4515 4 5 1TS | B-tubulin
N EF-1o Ty O HEAE 1 R G R AR, 43 HOE 400
Fo BERIR P MRS T A R S FOE S RRE 557
PR B B P45 A e HE 7 4 2 (Xu et al.
2015;Zhou et al. ,2015)
1.24 FRABHNEARA RGN E

K& AR AT . TETCIE SR T
10 Ffr i FH 24 350 FH JC 11 /K B 1) 78k B4 0.1 g/mL 11
BE, 795 K PDA K5 323805 A1 & 55~60°C , 4351 H
FE VA WA R R A 25 0 A S5 5= D 4 R
(i) 2 ol P e 32 TR ) ok e 2 AR R 20 mL 1 PDA
DO SR, BRI S  H EAR 5 mm AT L&
FTHORH [R) R /N TR 22 B 2280 T A [m] 24 59 &b 3L PDA
Wi b BT 25 ClHR A s R 6k, I
BB ZGFHIEXT IR, RERR 24 hREIC S 1R, 6 d
Ja R A R R R I BAR TR 2R T
2 M KA R (R 45, 2014) | B 224 K i R =
O BB 5 2E K AR - PR Y5 AE K AR ) 6 R TR
AR EAEX100% . WG B2 1.0x10°/mL 1953 4E
I FEF IR 1O TR HERE N MR FE 2 A5 45 40 L,
RAE T i@ Mg R b, 25 CHE R SR h 5E
F5 TR A FIEX IR, J55R 8 h) , 7E B 1
BN SRS i 45 A By A 90 I B R O, IR TR
T 0 A AR (R R PRAE,2010) , AT/ K il =
(X HEF6L 15 Jh B—Ab B96L 15 550 /% HEFEL 1
Hx100% .,
1.3 HIEST

RIS KK T SPSS 19.0 8K A HEA TS840 47, i
FH Duncan FCBT & 6 22743301722 5 0 8RR 56

2 BEREHM

2.1 FRIEBEMESFSFE

N 40 A FRBE B AR SR S rh 43 B R4S 10 BR T
AR G5 TZG1~IZG10, 7 PDA 55 5535 FIE
BRI RA—B, #5597 2~3 AR KRB REA
W TE DU R S A, TP B T R, R
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22 R R, 7 dJA IR B R L (18T 1-A)
22 AR AL, BN 1.0~4.9 pm(FE1-B) 5
Hi37 8 dJE = A B AT RIBDE O e
RSP L, R AR, 209 2 AR, AR 03
AR, K/NA 20.1~28.6 pm*4.5~8.9 pm (& 1-C);

TE 2% i B R M, 25°C1E 5 3% 24 h, 43 AE #1
TRV &AW, SRR R AR, B
PN 300 A 4 2048 A F0 o il e A 3~5 2
B RS AT LI U R (K 1-D) o AR Lk RE
TR B 5 I DL 7T R # %6 JE IS TR B. dothideear

Bl HEERRRLERKNSERFREHLESHEHE
Fig. 1 Morphological characteristics of mycelium and conidiophore of Botryosphaeria dothidea
A: PDA VAR FIEFRI RS s B: 4455 C: /rA: 47 ; D: 43 4EFH KB . A: Mycelium colonies cultured on

PDA; B: microstructure of mycelia; C: conidiophore; D: morphology of conidiophores germination.

22 REERERGE

T4 B 20 JZG1~IZG10 HRIE 2 R K
BRI AR — 2, BUGEER IZG 1 T )R 2055
PR JZG FOF AP B B A B Bk SR 52 i
KT b RS Rl 2 d IS T IR R A BB e BE
TR R BRI, S d SRR (1] 2-
A) B A LRE R 5 AR AR AT 0L
22 R TR 3 d S TRUR A0, (R ANESRE RN B

L3R 10 dJ, B2 Hn] DR P S B 46 5
JABE (] 2-B) ; M E42F0 7 d 5 AR Bl 22 200
BEJH B s B (1 2-C) o £ 8UERN iR
55 FH A i i AR — 2, Xof R AR Wl P R i o M
AR RS R IR L EE o B S B BOR A
FCER SRR AT A R AR R o AR BRI FR 2
UUJ , 2 7 9 0 T RIS DA P TR A A i S 52 L
Fr BT B A B SRR

e T T

Treatment Control

Treatment Control

Treatment Control

2 BREHER L MM R EME AL RERLENZRER
Fig. 2 Symptoms on kiwifruit, branch and leaf inoculated with mycelia of Botryosphaeria dothidea
A BRSO IR By Rk S O IR C 2 BRI i X B, A+ Kiwifruit inoculated with fungus and the control;

B: kiwifruit branch inoculated with fungus and the control; C: kiwifruit leaf inoculated with fungus and the control.

23 REEMSFEMFERE

PLIZG1~IZG10 T KR (1) FE K 41 DNA S 15 A ik
fFPCR Y1, LI R IZG1 NI RA , FF A5 = Sl
5 %1 500~750 bp i rDNA-ITS H Bt , & %5 N
KU360149; - tubulin & PR J3 £ FE k 250~500 bp,
B 5 KUS65871 ;3 EF- 1o 5 R K Bl 250~

300 bp, B35 KU565872, WAL £ 11 rDNA-
ITS . B-tubulin .EF-1a 51 ¥ 51 T GenBank £5415 7 i/
17 BLAST [a] #PE Lb xf, ¥4 2y i 45 JE 1 16 B. do-
thidea , 5 H:—EMEYIAE 99% LI I i 25 R 52
YeE R

HHR IZG1 () rDNA-ITS J5 1] 55 38 5 4% # B.
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berengeriana (%8 552 GU323339) A7 #5375 9 TR
B. dothidea(KF293892) Fil {5 &5 5 MW 14 B. dothidea
(JX096631) B —F 1 A 99% ; B-tubulin 55 5 1L 4%
W 220 9% 5 B B. dothidea (F1238528) BL 4% 23055
22595 W I B. dothidea (KC961025) J¢J™ P4 1 S i
JKE 95 B B. dothidea (KR260833) ) — 3 1 34
100% ; EF-1a J3 %' 5 % % 1# KA 9% T8 B. dothidea

(JX462293) K & A 1 9 i 75 & B. dothidea
(F1358699) Bt — 21 9 100% , 5 I C Wk L I i 141
B. dothidea(HQ660485)—&(14H: 5 99% ., 3T rDNA-
ITS . f-tubulin F EF-10 %5 [F 7 546 8 (1) 22 40 B2
BN, RARIZG 55585 [ e v il 728 A s o
B. dothidea 3 AR (] 3) , #E— LB A A 56 43
ELARAT IS TR A 7 4 JHE I TR B. dothidea

Poplar Botryosphaeria dothidea SDAU08-56 (FJ214104,FJ238528,FJ238527)
47t Pear Botryosphaeria dothidea JCC1311 (KC960918,KC961043,KC960996)
31t Grapevine Botryosphaeria dothidea ITXHGG2s1 (JX462295,1X462269,1X275789)

0.01 100

2 Grapevine Botryosphaeria dothidea H171-1 (HQ392689,HQ392757,HQ392756)
Kiwifruit Botryosphaeria dothidea 1Z.G1 (KU360149,KU565871,KU565872)

Blueberry Botryosphaeria corticis CBS119047 (DQ299245,EU673107,EU017539)

Eucalypyus Botryosphaeria mamane CBS117444 (KF531822, KF531802, KF531801)

Rubes Botryosphaeria ribis CMW7772 (AY236935, AY236906, AY236877)

B3 SRS ERFEERESRRERSRERNEF I RERER
Fig. 3 Phylogenetic tree of the pathogen of kiwifruit soft rot and related species based on multiple sequences
AAAE N 0.01, 73 SCZEMPEEA RS FI 28 3055 65 2350 45 Wl tDNA-ITS | S-tubulin Fl EF-1a 511 ) GenBank £

35, Footstep is 0.01, bootstrap values are shown on the left of each clade. The GenBank accession number of rDNA-ITS, S-tubu-

lin and EF-1a sequences are noted after the species names in bracket.

2.4 E AZF R R E R E A

50% 22 TR R AT A 75 1 000 5% 9 R4 TR AR
I, B 22 KA Rk F] 91.97% , B & T HE
2RI R 5 HUCE: 95% = 1 600 175 ¥ F1 70% H
FEFEATHET R F 1 000 F59 , T8 22 26 KA 243
K 81.72% F179.86% , — & 4 A 5 T H
A TRhZGF 5 70% AR50 EE AT IRAE R 7 1 000 F5 3
2 K 25 R B 600 A5 Y840 1R 2R 43 51l R 72.019% 1

69.88% , I AR — M, —H X 5 R B2 12.5% K
WA P T R R 751 3 000 175 7 FN 1.8% - T RE I R 7K
F T8O , M TRRCR B 22 , TR 5301 R 54.47%F1
52.18%, ~H A RE ;9T H BRI 15 000 1%
T 10%1RA N8 TR K 7 100 F5 7 A 4% 45 76 T R 0]
NP A R0 1 000 135 0 70 TR 850K e 22, R R I 7R
50.00% LA, JUHE 4% 4 T B R TR R ) 1 000
R, TR (1),

R 1 BRGFIXNBBERAERFERERLE RS ERTFHARRM

Table 1 Inhibition of fungicides to the mycelium growth and conidium germination of the kiwifruit soft rot %

2551

[EEEZR S INES

Inhibition rate of

g AR

Inhibition rate of

Fungicide mycelium growth germination
50%Z2 1 R AR 1 000475 1000 fold dilution of 50% carbendazim SP 91.97+0.56 a 27.43+4.25 ¢
95% =MEIEJE 24 1 6004757 1 600 fold dilution of 95% triadimenol TC 81.7240.02 b 81.66+1.18 ¢
1.8%¢ H NS R ER /K 57 180F5 180 fold dilution of 1.8% acetate SC 52.18+5.78 d 81.0442.50 ¢
70% H FAFTATE AR 1 000454 1 000 fold dilution of 70% topsin-M SP 79.86+0.80 b 21.85+0.98 f
T0%ARARSREE T IR 77 1 000453 1 000 fold dilution of 70% mancozeb SP 72.01=1.11 ¢ 98.55+0.34 a
97 %% TG F 2 15 00054 15 000 fold dilution of 97% azoxystrobin TC 47124120 ¢ 63.50+2.80 d
ZHE 2 IAT A 6001553 600 fold dilution of Paenibacillus polymyxa 69.88+2.36 ¢ 100.00+0.00 a
4% 7575 T E AT HEERF) 1 0004753 1 000 fold dilution of 4% kasugamycin SP 0.00+0.00 g 25.01£2.33 ef
12.5% MR A] R PR 77 3 0004534 3 000 fold dilution of 12.5% diniconazole SP 54.47+1.01d 94.30+0.31 b
10%3R4A N W52 /K 71 10047534 100 fold dilution of 10% mixed fatty acid SC 35.60+0.85 f 89.30+1.17 b
7K 4] B Control 0.00+0.00 g 0.00+0.00 g

FPEEE N T B bR 22 . RIS 5 AN [l R R 28 Duncan FCBT & M 25 K 50 7F P<0.05 /K P24 5% 2 % . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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10 Fof 24 750) XoF 4] 2 JA8 S T 3 A= 6 1) 4100 o 25 2R
B 5K 22 5 03 b Z2 K5 2 LT T 600 %
TN 70% FCARGRBE PTRRAERY ] 1 000 £ 00 75 45 )4
IS T A A B AR SR A S VR T 6
I 243551 4 100.00% £ 98.55% 5 FL IRk M 12.5% 4
W s T S A9 550 3000 A7 10% 1R 5 B 11 1 /K51
100 fFH , 785117 A 273531 0y 94.30%71 89.30% ;
95% —WEBEIF 24 1 600 1P | 1.8% 1ol B i /K51
180 B 9790 W T i J5L 245 1) 905 i3 40 i 5 5333
4 81.66% .81.04% Fi1 63.50% , 1fii 4 3 Fh 2471 &b 2
J AR A A K T 30.00% (£ 1) .

3 Wi

Li et al.(2016)¥5>k A H E AL pa)1] g
PRLPE S BRp 748 T FEZ R Mo s X 5 4
PP (44 20 FH 4t SR (RS B
o 5L TR 5 S Sy ) 2 AR S BT L A 25 5B TR Pho-
mopsis sp. VA } % 2 B Pestalotiopsis microspo-
ra. Zhou et al.(2015) APUJI[44 6 AN [F) b DX S Bk
TR R Ko It T 4 Sy o g A S AT A R R
Lasiodiplodia theobromae F1/)N# 512 ) Neofusicoc-
cum parvum , ¥ 3 Tl J5 R EE R THRBERE A 2F L
Brgen ket RSSO RR S i, TER R T
FEEEE R ERA . AR LA SRR
ToRAE RO o T S Ay e PR TR, 5 Rt
GEAEIRHEA B % I TR 1 o3 A FEL - A R
FCRBIETE SR AR SR el Pk 2%, TG A 10 74 41
T-RENE T4 7 F1 8 H BYBRAEAk I R0 S S 1 B e
JERE, A2 0 SR SR Fr HoR A2 4 i SR S A
TS T8 o LA, R T 2 e s TR T AR SR A R
AR R R Y R A RN A AR A ) N RS
2013) , PRIHCTERS 5 B IA IO i X B A A 1 Ak
P (L AN ) A Ja Ak SR SR IS AL
W, 3ORA B T BRIk R s 3 B A -

H T H AR BB 45T 7 268 A s T3 5 LA G
PEALFBTCPERT B I, BT DL R G043 2507 T B2
FFH TG BRFEATORIE , H AT &R I3 1) %
AR s TR R 22 D AR ) FL TR S DL A R IE A
2ERFIE IR SRR AR X DA ERR S 0 3 % e I v R . il
R, TV FEOR U, ZFh T DNA 1
Gr ¥ ARG T B REOR B O 28 T 2 A
Y XA %52, 0 %F rDNA-ITS . - tubulin Fll EF-1a
LA Y 53 B LA K RFLP,RAPD | ISSR 45 45 AR 114 i
. tDNA-ITS BA R ks RS PR

Z AR R R NGRS BT T R R 5
BUSE . {HJE rDNA-ITS FE 8434, X IX 23 25 25 5%
FRAGT A e JE I AT AR SR RV . B-tubulin 2 A
AW E ARG, S R s T, 38
PoRV SRRy A e e A N il N e S R ]
TRSF BIANE T N &, 88 B-tubulin FE R ELEL F T
AL 2 S TR L TR A P 2 L 43 25 S R
gL B (BE LS, 2013) . BRILZ b, EF-
To F5IAE IR CAL MW BhE A HEH ACT 554 A]
7 2 T P S S 5328 o g B e R R
AT R SR SN WA A e A
FE R IRACR TN [RAE 40 1) 7 280 A P R A A6 o P S50
AL, BRAE FE R IR SCA1 I BEAE 5 | e S A AY
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