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Genetic diversity of Botrytis cinerea on solanaceous vegetables
in Qinghai Province, northwest China

GUAN Zhiyuan, MA Yongqiang, XIAN Wenrong*

Key Laboratory of Pests and Diseases of Qinghai Province, Academy of Agriculture and Forestry Sciences, Qinghai
University, Xining 810016, Qinghai, China

Abstract: In order to clarify the genetic diversity and population genetic structure of Botrytis cinerea on
solanaceous vegetables in Qinghai Province, 213 strains of Botrytis cinerea isolated from solanaceous
vegetables were analyzed by ISSR molecular marker technology. A total of 243 polymorphic loci was
amplified by 12 primers. Cluster analysis based on ISSR data showed that 213 strains could be divided
into 9 groups at the level of 0.65 similarity coefficient. The Nei’s gene diversity index (H) was 0.437 0, the
percentage of polymorphic loci (P) was 100%, the effective number of alleles (Ne) was 1.807 3, the
Shannon’s information index (/) was 0.625 6, and the observed number of alleles was 2.000 0. The genetic
differentiation coefficient (Gst) was 0.203 6, and the gene flow (Nm) was 1.956 4. The genetic variation of
B. cinerea mainly occurred within the population (85%). Based on the similarity coefficient of 0.89, the
five geographical populations could be divided into two main groups and three subgroups. The PCoA
analysis reveals that although there is some degree of overlap among the populations, they generally
exhibit a geographically clustery tendency. The genetic variation among the three host populations is only
2%. Compared with the geographical origin population, the population genetic distance is close and the
genetic similarity is high. In the PCoA analysis, most of the individual strains formed a close cross, and a
small number of strains were discrete.

Keywords: Botrytis cinerea; genetic diversity analysis; ISSR analysis markers

%E%%’é;.u%(ﬂi*ﬂ Ty BEARKT BRIy T o KRR A E LIRS 4 R H

T, W SZASMHENRE, PEU- R R4 RAGE R AL, I HH AR
FIAR AR Ko o R Bt S o DL H e e a2 A A A A, — HT R R
Brin e —moi s, e, R ML BN, i SRR MEREGRE 2020). DIBECN,

B B (2R 2015) ., KR A K A A A
J& Botrytis spp.5| I —FhHEMHHE, IEF
BRI FRE . WARLSE 470 ZFHEY) (Staats
et al. 2005), WFFR KM, KHHEHE Botrytis
cinerea Pers. JE IS S K B9 1 F L BUR
(5K &+ 2010; Garcia et al. 2015; FF9E4E 2015).,
DR 7 A TR TR = 0, o T R B B B T R
20-23 °C, FHXSMREEHRFEEAE 90% LA AT &0 o
PRI, 8ERR . PRI SR . OGRRES | X
ANRIFMET, 38E S AT (Alison ef al. 2016).
%@E%Eﬁﬁﬂ?%’ﬁﬂ“ Fekatb, HERZEKX,
FH T BB R A8 R A S b S PP A LR

— AR R RN 15%-20%, FZEHEF IR 30%-50%,
Rk 100%, # S8R KEEE, KER
P EGB KIS 2011),

T K 46 5 A TR 8 A AR SR R S5 A A Y
1, RFLP (Giraud et al. 1997). RAPD (van der
Vlugt-Bergmans e al. 1993)F1 SSR (Fournier et
al. 2002)FRic B AR N H e R )12, WFFEIESLIR0s
JiR DA AE S 2 IR N st AR A8 5, SR = B 1Y)
Wi Z SRR 2017), R AR
(2020) A WIF 5 22 B S U5 950 T A9 K i 28 98 TR
HA VB ZFe0E . IR RAPD ¥ 15 £
IR AR 4 AL AR SCHEAF(2011)H SSR 43
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FhricH B . a5 E FREM 29 BRIKHE
EHE SN 325, 0T HAr 2R a5 A 5 R A b i = B
— B, ISSR AN FEE /D, I ERAESE(2019)% 1)1
B 10 N EAY 195 BRECARE b 0 A 2 f i iE A 7
WAL ZREME MY, T 6 %5 ISSR 5l#4 1
63 NN, WFFE SRR KA A
HA FE sl 20k NI 2013)% H
ISSR 7 FARICH AR ST L AR 48 8 I 8 28 460
B 15 ZZAEE | 25 R B X R iR A% 2R
IKFEAR , AH P PR 1545 56 3 55 L 4041 i 25 A
Ko ASCHIF ISSR HE AR DA it 2R M4 HT
AR BT PR 2 TR B 3ok A A PR S O PR Y D
FZFE R CER, 7 HAGHE 5k N R, Ak
WESY X 2] PR B RN 2 PR IR B A K R 45
A B iR R S SR AL

1A 0 3k

1.1 FEHEKIE

F 2023455 A% 2024 4 8 H , 7EH A
B it A R S M TREACRAE TR, B
T VR VY S8y R B va N (RIFRIEPE N ) . WA
. PO . R A M (R FR 2 R M) A
AR IR (T FR Y R )AL 5 AN HBIX AT R
FETAE, WRAERN M BLRLEAE 1750 B 5
133 213 BRKA A AR EREE 1), Hp Al
ArEIRE] 115 BR(GE A HMF ., QHF), B 215
F| 72 ¥k(5A HML. QHL), #2153 26 #k
(%A HMQ. QHQ).
1.2 DNA 25

AR A CTAB LBRBUR R 22, 2
B B. cinerea R:[A2H DNA . %I B e 15 35 15 009
A2 E T 2.0 mL Z.08 1, A 2 mm H
B ICHEMER, A 700 uL 1 CTAB HEHUK ,
FHZH RS REAY 30 /s WL 2 min, 10 000 r/min 25
0> 3 min, B/PWIR, IIA 700 uL =L, 7
JMIRA), 4 °CHUE 40 min, TE&E#EE.OHLE
12 000 r/min, 4 °CE5.0» 10 min, "H 500 pL |
THWZE 1.5 mL EL.08H, FFMA 500 uL FNEE,
B T-20 °COKFEN 2 h skl . 7E R B E.ONL L

4 °C, 12 000 r/min %.L> 10 min, B @5 F
IR FH 1000 uL 75% ) oK L BESES , 300
IK B S5 35 06T R R R B JCK S EE, inA
50 uL TR JCHEK , A7 T-20 °CukFE N . Ffl
A% R DN A A A0 B B DNA Jafe, 4 H:
PR B — W B, BA-20 °CIR-A7#8 H .
1.3 ISSR 5|4 % PCR # 1

BEHLAEC 8 A E R EFT ISSR 514 ik
YR E T 45(2007) K B (2012)E 1 10 4
5191, D% 10 cmitgz K EBRVE YR A B
ISEIRH R A 2 A5 1Y, et 12 4
SONTEMWT . SRR ZMEIMER2), HTES
RS, XTS5 T T AR A T 8 MR RE S, B
FE 5| P S AR KRR

PCR JZ W K Z (10 pL): DNA Az 1 uL, 5l
¥ 1 uL, 2xTag PCR Master Mix 5 uL, Jill ddH,0
#EZE 10 pL, PCR RWFRIF: 95 °CHiAS 4
3min; 94 °CAEYE 40s, Bk 40 s GB KR E W
#2), 72 °CLEfH 60 s, I35 NMEIR; 72 °CHE
fiff 10 min, 4 °C{#1¢. PCR " H47=¥H1% i 8%k
Ak SR N A T R B S AR A T HRL UK A0 1 . FRLTK GG R
Je, SRR RR AR Y 0 7 XS B T iR
1.4 BEES

I B AT S g A 22 RN 66 1 5 1 4 7 1 13
TR B S KA ARG, X s g
G, AR B B E R, R—5 %y
W=y, REARIEMWT AR N 1 AN, YT
B B B <17, PR F BAS 1 b
AN IR <07, Bz 0 F1 1 AR, LA
FHARAE A Excel 3CIF v FH Popgene 32 341148
F BT it A% A A DT 25 EAAR TR R P (Y
Shannon’s f5%(. Nei’s 6%, M 3LH %, HRL
I (Nei 1972; Leyronas et al. 2015a); FH
AR HB AU, AN RVEYIRIE K] 2 i 25 A
FFEFPREE] Nei’s #fEHEE, A NTSYS pe
2.10e #fH clustering 1) SAHN 47 A~
A [R) 35 4% o 2R SRS R RN 45 BEMR (Rl s AL e R R 2K
Kl FHFIH Genalex F&F 25 FIHE Y 15 4 AH L R 5L
YEFT PCoA 4317,
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Table 1 Tested strains of Botrytis cinerea

SRAFHLX RS 5 Hoxi S G {273
Sampling area  Strain Location Longitude Latitude  Altitude/m
HXZ HMF (1, 3A, 4, 6A, 6B, 7, 8, 10, 12, 13) R IRATH 94.49 36.39 2 780.00
HMF (29, 30, 31, 33) Golmud City 95.03 36.38 2 824.20
HMF (34-1, 34-2A, 34-2B) AT 97.18 37.31 2 822.02
Delhi City
HMQ (7, 8, 9, 10, 11), HML34, HMF (25, #[>%H. 98.10 36.31 2950.00
26,27, 28A) Dulan County
HANZ HMEF (55, 56, 61A, 61B, 62) Tl L 101.39 35.95 2 308.50
Guide County
HUNZ HML (23-1, 23-2, 24-1, 24-2, 24-3, 54, 77) 245 101.99 35.98 2235.20
HMF (53, 53-2, 53-3, 54, 54-2, 54-3) Jainca County
HML (25, 56), HMF (79, 80) 101.88 36.10 2010.20
HDS HMQ6, HMF (20, 21, 23), HML32-1 HBhE 101.84 36.87 2458.30
Huzhu County
HMF (81, 82, 83, 104, 105, 106) X 102.22 36.47 2 050.30
Ping’an District
HML (59B, 60, 62) a:3=" 102.27 35.89 1938.90
Hualong County
HML53 IRERIX 102.06 36.45 2217.20
HML (5, 6-1, 6-4) Ledu District 102.40 36.52 2245.00
HMLS 102.39 36.62 2 336.00
HML (43, 49, 50, 51), HMF (47, 48, 49, 51) 102.31 36.47 2 003.60
HML52-5 102.39 36.58 2167.80
HML44-2, HMF52, HMF52-2 102.50 36.45 1 893.10
HML (46, 47, 48) 102.57 36.44 1851.80
HML (27, 28, 29, 30-1) et 102.28 35.55 1 898.80
HML (64-1, 66, 67, 68, 69-2), HMF (87, 88, wunhua County 102.28 35.86 1 924.00
89-1, 89-2, 91, 92, 93)
HML (70, 72, 73, 74, 75) 102.29 35.88 1 894.90
HMQ (13, 14) A H 102.81 36.15 2115.80
HMF (71A, 71B, 72,73, 74, 75, 76) Minhe County
HMF (63, 64, 65, 66, 67, 68, 69, 70) 102.86 36.31 1810.40
XNS QHQ (1, 2, 3, 6), QHL, QHF (1, 2, 3, 6, 8, JtIX 101.75 36.73 2278.10
9, 11,12) Chengbei District
HMF (44, 45, 46) WX 101.68 36.53 2 476.00
Chengzhong District
HML (35, 36, 36-2, 36-3) S H 101.72 36.86 2351.40
HML37, HMF (35, 36A, 36B, 36-2, 36-2A, Datong County 101.69 36.81 2419.50
36-3,37A)
HMQ (15, 16A, 16B, 18), HML16 101.61 37.02 2492.18
HMF (37B, 37-2, 37-3, 38, 38-2, 38-3) 101.63 37.01 2 496.00
HMLI15, HMF (16, 16-2, 16-4, 17, 18) 101.60 37.01 2487.90
HMQ (4-1, 4-2, 5-2, 5-3, 5-4) 101.60 37.03 2516.68
HMQ (12, 19-1, 19-2, 21, 20) VETE H 101.22 36.71 2632.90
HML42, HMF (40, 41-1, 41-2, 42, 42-2) Huangyuan County
HMF (94, 95, 96) 101.19 36.73 2692.70
HML384 101.51 36.70 2 639.30
HML (81, 82) X 101.50 36.69 2369.90
HMF (97, 98, 99) Huangzhong District 101.53 36.71 2378.90
HMF (84, 85, 86) 101.50 36.74 2424.00
HML (19, 19-2, 19-5, 20-1, 20-2) 101.51 36.71 2 347.40
HML (21-1, 21-2, 22-1, 22-2, 22-3, 22-4) 101.50 36.75 2422.10
HML (39, 40, 40-2, 40-3, 40-4, 41) 101.56 36.78 2 536.00
HML38, HMF39B 101.56 36.77 2 514.60

¥ HXZ, WS B MGEE M) ; HANZ, ks 86 MOERM); HUNZ, #m s 8 iEMGER M) ;
HDS, #4AHT; XNS, PTH. T

Note: HXZ, Haixi Mongol and Tibetan Autonomous Prefecture; HANZ, Hainan Tibetan Autonomous Prefecture; HUNZ, Huangnan
Tibetan Autonomous Prefecture; HDS, Haidong City; XNS: Xining City. The same below.
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72 AT 15HY ISSR 514F 5 IR JGRE

Table 2 ISSR primer sequence and annealing temperature

ElL7/ el 1B I

Primer Sequence (5'—3’) Annealing
temperature
/°C

808 AGAGAGAGAGAGAGAGC 48.3

818 CACACACACACACACAG 52

809 AGAGAGAGAGAGAGAGG 48.3

889 AGTCGTAGTACACACACACACAC 60.3

ILE23 ACAGAGAGAGAGAGAGC 52

ILE11 AGAGAGAGAGAGAGAGT 50

ILE131 CACCACACACACACACA 52

ILE79 ACAACACACACACACAC 50

ISSR9 GAGGAGAGAGAGAGAGG 54

ILE120 CACGAGAGAGAGAGAGA 52

ILE67 GAGAGAGAGAGAGAGACC 56

ILE46 GAGAGAGAGAGAGAGACT 54

2 ER 500

2.1 FiB 213 AR EEREIRE SH M
ASCR 12 4~ ISSR 514, Wittt 213 A4~
FEAEAT PCR §738 . 12 25 ISSR 5|#3Ly £
APELAT 243 25 XF 213 BRI A R U T R3S
3R, TEARLZRER 0.65 /K I, 213 #RIE# N
9 NSRRI 1), ZeBE S LR EEIRZ, N
65 FREARE, HAPaT T 58 #k, BRM 7 4k; 2%
B 1A 17 BRI, POREWVIM; K8 2 GF
22 BREARE, 4302k BTG 10 Bk, AR
F 12 B 2588 3 A5 Y 13 RRIFTREIA SR 1 M A4S
HHE 4 19 9 BRIEYE A AT R IX ; KR S
T 41 MREAR, HRVETTE 3 6k, AT 38 FE;
FHE 6 1Y 24 PREEHRR AVT Tl R B 25HE
7T 7 AREAMRAERR AV T GEE; KHF oA
15 BREE, Horb 10 Mok A SR, S Mk A
M
2.2 REEBMEMIBFELEMIRE ST
2.2.1 REEOEIEREE AR AR S KT
A BRSP4 R A B A R R R4 5 A
FhRE, TEREAKE |, Nei's LR ZREMTE50(H)
4 0.437 0, Shannon {5 B5%50(HK 0.625 6, £
DAL E S E(P) R 100%, A RS B E (Ve)
7 1.807 3, WIS FLIECH 2.000 0, (%
DL A TE 5 SRR XA LR850 (36 3).
993 JL AT )3t A 22 RE P KO AEAS [ i X 22 ) 2L A
—EES, S A MBS R BN 2B I

MIBIME N 84.03%. 5 MFIEEZ AN H /84K
YN« WA T > P 7 7 >0 VG > 85 g M > T R M o
5 AN BRFPEERY Nei’s &K ZFEMEHERCH 0.197 1-
0.412 3, Shannon {5 854k 0.288 3-0.595 8,
5B ERANRE ) R 2R AR AL 5
Nei’s 5E K ZHEPERE BB A — 3, Bk
7% B T 48 0 SR 2S5 5% 1 D R 7 7L TR AN [R]
PR Z 8] 5 A & e 2Rk

2.2.2 REEBRE BB R AR S

i1k Popgene32 FxA4Ar, MHBER KSRl 5317
5 RRERIE L 0 R EU(Gsr) 2l 0.203 6 (Gst<0.5,
FRE E] a8t A5 oAb A B ), e N 3k A% 2R 1
(Hs)¥3{E 2} 0.339 0, FhEfMSE ZHEE(Ds)
{4 0.086 6 (Dst=Ht—Hs) (& 4)o 5 /a3
R RIIE PN 22 5 EL R RE () 22 57 B 8. 5 A B
PRI () 5L R (Nm) R 1.956 4.

ISSR 43+ 77 ZZ 70 BT (AMOVA) & 7R 5 >4
HAVEEEL, A 15% L A8 AFAE T REM], 85%
ML A e B AETE TR N (R 5), IRT AL 41
T R B AELAY 20.36%.

2.2.3 REEBREMELRE MY

XoF T V48 A () b 2B Sk 105 7 i SR 2 S K
AR S PR AL IR B Sk 4 AR AL SR 7
WA, 5 AR SRRy 0.161 5, P34
WAEHIUE A 0.852 7 (3R 6). 5 IMFRERs LI B
JBREE 0.076 6-0.292 0, Ho A PoH 5 16 p 1 1 25
K(0.292 0), HuJ e M 5 4T7(0.231 4);
PO T TSI AR TG RE B 5e/0M0.076 6), Hk & ifg
PUIH 5T ZRT1(0.091 7). SRR 5 AFhEERYEE
FEARLE YL N 0.746 8-0.926 2., FHorbifg pu M| 5 i
P BB AR DL F5241R(0.746 8); R M 5 TR ZR T
MIZE IR, 1A% I B BRaTs 5t A% AH (B RIS .
2.2.4 REDBREMIBFEL BB RSO

FIFH NTSYS-pe 8/, 3T 5 A HU BRI
UPGMA JE23 M n] HIIX 5 AFIIEZ 8] 1 SR 46
R(E2). 5 MBEZRPEE LRI, 1F
LR ECH 0.89 K-, 5 ASHUBRFIEERL R 43
2 ANERE, VGO | VAR T AT T R AL
FIT , LRI R — A, B e P A i ) 4

— KR
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Fig. 1 Cluster diagram of 213 strains of Botrytis cinerea.

ﬁ

HMF34-2A
HMQ6
HMF20
HMF23
HMF21
HMIL32-1
HMF34-2B
HMOQ13
HMO 14
HMETIA
HMF71B
HMF72
HMF73
HMF74
HMETS
HMF76
HMF63
HMF64 1
HME6S

HME66 3
HMF67

HMF68

HMFG9

HMF70

HMLS

1IML6-4
HML6-1

HMLS

HML43
HML44-2
HML52-5
nMias 4
HML49 N
HMLS0
HMLA48
HML47
HMLS1
HML53

|
|
|

HMQI6B

0.84

250154-6

HMOQI8
HML 36

HML36-2
HMI36-3

PR S [N RN T A T T TS [N U T S O |

0.65 0.71 0.78
Coefficient




XBIE F | HEEMRERERAEFRERADBMEE SN HFER | AR

*3 RETAE 5 MHIEMETR ISSR BE SRS

Table 3 ISSR genetic diversity analysis of five geographical populations of Botrytis cinerea

itk EZONNER = S N 3 v Se i ARBEENEEREL Neis LR ZHEE Shannon {5 EI5%L
Population Percentage of Number of observed  Effective numbers  F5%§ Shannon’s
polymorphic alleles (Na) of alleles (Ne) Nei’s gene diversity information
loci (P)/% index (H) index (I)
HDS 99.18 1.991 8 1.749 8 04123 0.595 8
HANZ 50.21 1.5021 1.3520 0.197 1 0.2883
HXZ 90.53 1.905 3 1.6435 0.361 8 0.5279
HUNZ 81.48 1.814 8 1.562°5 03185 0.466 5
XNS 98.77 1.9877 1.730 4 0.405 1 0.587 4
Average 84.03 1.840 3 1.607 6 03390 0.493 2
Population level  100.00 2.000 0 1.807 3 0.4370 0.625 6
R4 RABRE 5 M AREMIERIRFEHE L LA Nei’s 247
Table 4 Nei’s analysis of genetic diversity of five different geographical populations of Botrytis cinerea
SR S Tl e A AE 5 wHL LR AL B
Total genetic variation (H?) Variation within population (Hs) Genetic differentiation coefficient (Gs?) Gene flow (Nm)
0.425 6 0.3390 0.203 6 1.956 4

*® 5 REFRE 5 M EIMERIFEMEEMMERN S FHFEST(AMOVA)

Table 5 Molecular variance analysis (AMOVA) among and within five different geographical sources of Botrytis cinerea

7 SRR HBE I T 54k G ER P1H
Source of variation Df Sum of square Variance component Percentage of variation/% P value
FhEEE Among populations 4 1202.230 7.178 15 <0.001
FhFEEP Within populations 208 8 758.071 42.106 85

JAA Total 212 9 960.300 49.284 100

R 6 RAHAE 5 MHEMENEERENSEEES
Table 6 Genetic similarity and genetic distance of five
geographical populations of Botrytis cinerea

5 ASFIREIRIAFAETR /358 3L, (R A2 B b P 2R 4
@, X5 UPGMA K4 AL,

IR HDS HANZ HXZ HUNZ XNS 5 PCoA 43#iAHEL , UPGMA B Mr R4 LR
Population KF, BRI BT ORI Y S P B o
HDS =E% (07935 09124 08480 09262 kI o
HANZ 02314 ***% 07468 08793 08193
HXZ 0.0917 02920 **** 08156 0.8805 —_—
HUNZ 0.1648 01286 02038 **** 09054
XNS 00766 01993 0.1273 0.0994 ***x )
o R POTRIBRAEAREE , Ry s

Note. Genetic similarity is above **** and genetic distance is
below *#%%*,

225 REEBAEMIEFER LIRS
= A #5 43 BT (principal coordinate analysis, 5
PCoA)&— Mt T B e Z oot ik, M

0.81 0.84 0.87 0.89 0.92

T AT REAS 8] A AR A k22 Sk, PR ) /N
RRFAAR ., HHE ISSR ARG KRG X 5 1~ B
ﬁiéﬁ 213 MMEFET PCoA 43#r(Kl 3), W
B2 YRS E B, R VG N 50 A< T AR
FMRA B3 XA RAE—, KRB MY, R
T /DE A 5V8 T 38 X, K53 e M A e
X, M MG P T TR RN A 3, R

Coefficient

2 REERE 5 MIEMBEAMEREE 1. BN
My 20 MR 3. WP 4. EEM; S5 WM

Fig. 2 Species clusters of five geographical populations of
Botrytis cinerea. 1: Haixi Mongol and Tibetan Autonomous
Prefecture population; 2: Haidong City population; 3: Xining
City population; 4: Huangnan Tibetan Autonomous Prefecture
population; 5: Hainan Tibetan Autonomous Prefecture
population.
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Principal coordinates (PCoA)

+ popl
= pop2
4 pop3

pop4
+ pop5

Coord. 1

3 REERE 5 MIEME 213 N EK PCoA S
popl: MPGM; pop2: WATT; pop3: PiTTi; popd: #E
F; pops: iR

Fig. 3 PCoA analysis of 213 individual plants of five
geographical populations of Botrytis cinerea. popl: Haixi
Mongol and Tibetan Autonomous Prefecture population;
pop2: Haidong City population; pop3: Xining City
population; pop4: Huangnan Tibetan Autonomous Prefecture

population; pop5: Hainan Tibetan Autonomous Prefecture
population.

2.3 REBBET EMEEMNIEESHEEST
2.3.1 REEAEZ EMEFEEHAEE S KT
M TR 2F F2 48 4 b R AT 1 s i TRk Rl 43
3 AR, BEAOKSE B, AR (Ve)
 1.810 2, WM A7 JEF K 2.000 0, Nei’s
JER ZREPEFEB0M 0.437 8, Shannon {5 ELIE 5N
0.626 5 (& 7). IR FE L Z A K EAN R
FEZMEA—ELER EREREZBNEH S
FHMEN 99.31%., 3 DFREL AL HR
WKy FTA>BRA T o 3 DFPHER Nei’s &

ZREVEFE RN 0.413 4-0.436 6, Shannon {5 5
T8 50 M 0.596 8-0.624 8.,
232 REEBVRETEMEEBRESEESK

ISSR W43+ F 2 T (AMOVAE 7R 3 1~3F
TR R, A 2% LA SRR T
FRFEME], 98% Mt (5 AR S A7 AE T AR N (3% 8).
2.3.3 REBBEHENEIRME ST

XoF 48 AN R 2F 3 43 245 3 Y R A 1 T
3AFIHEHAT A HT (R 9), 3 DRI AL R 15 )
WAL AL (9SF- 248 0.021 4 F110.978 7., 34>
FhEA s L FE B A 0.014 0-0.030 6., 7T FIBf
HORIEIE B, 2 0.030 6, FHi ST MEHN
EHREHE I B 2, 435 0.019 8 10.014 0,
3 ANFRRE (43584 ARABLURE S R R 0.969 8-0.986 1.
BRI R E , DA ZF AR 531 3 A Fp
PR AG IR B AR, AR R
234 REBBRE T EMERE RSO

MR ZF T4 B A5 2 R R R 3 A4
FiEE, H UPGMA R ER TiX 3 NFEF
Z AR RS0 R B R R AR G (] 4), Xt
15 £ I 8 R gt A% A L A5 3] 5 SR A L ENIE . 7
LR ECH 0.98 KL, i FBHER h—1
KHE, AT — R

®7 REBWAREE 3 NFEMEER ISSR E ST

Table 7 ISSR genetic diversity analysis of Botrytis cinerea in three host populations

itk ZBMRADAR WAL AREENIENEL Nei’s SN ZH£Y:  Shannon

Population Percentage of R % Effective numbers 5%k fREEE
polymorphic loci  Number of of alleles (Ne) Nei’s gene Shannon’s
(P)/% observed alleles (Na) diversity index (/)  information index (/)

il Tomato 100.00 2.000 0 1.807 2 0.436 6 0.624 8

HHL Capsicum  99.59 1.9959 1.777 6 0.425 6 0.6124

#iif Eggplant 98.35 1.9835 1.750 5 04134 0.596 8

Average 99.31 1.993 1 1.778 4 04252 0.6113

Population level ~ 100.00 2.000 0 1.8102 04378 0.626 5

#= 8 IMEEEHE 3 N EFERIEME B MRS FHESHT(AMOVA)

Table 8 Molecular variance analysis (AMOVA) among and within three different hosts of Botrytis cinerea

SR FHEE  Forf JiZEor i G TER PMH
Source of variation Df Sum of square Variance component Percentage of variation/% P value
F#EA] Among populations 2 224.203 1.065 2 <0.001
FHEEP Within populations 210 9 736.098 46.362 98

LA Total 212 9 960.300 47.428 100
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®9 FEIFENDH 3 MHEFRIEEREMREES
Table 9 Genetic similarity and genetic distance of three
populations divided by different hosts

TN G AL iy
Population Tomato Capsicum Eggplant
il Tomato ok 0.986 1 0.980 3
ML Capsicum 0.0140  Hinx 0.969 8
fifiF Eggplant 0.0198  0.0306 ok

G R S /55 :¥ (2 V3 Sl NP /SR id g
Note: Genetic similarity is above **** and genetic distance is
below **#%*,

LS N

0.97 0.98 0.98 0.98 0.99
Coefficient

4 REBRE 3 N TEIFEEIMBHNMEREE

L FEAAIRE; 20 BOMRREE; 3. i TFhiE

Fig. 4 Species clusters of three different host plant
populations of Botrytis cinerea. 1: Population on tomato; 2:
Population on capsicum; 3: Population on eggplant.

2.3.5 REETAEZ EMER PCoA ELFR-7HT
FRAE TSSR AT B0 0t 447 ¢ 7 2 0 T 4 BEUAS
[ 27 4008 3 AFRE, I HAr B HEARIRE
i) 213 DAL T PCoA 23Hr(E 5), 183 —4ERL
MR, KRR SRR, T
PRECESH, FIAFEX 3 AMEARI S, SR
N ESRARRUE ,, X—45505 UPGMA M.

Principal coordinates (PCoA)

A e’ &
o peS ] {
E 4 g '. o & pOp
g ﬁ¥. R = pop2
“ K. . pop3

Coord. 1

53 MEETMBRAEEE 213 MEE PCoA S
popl: FAiFHE; pop2: HUHUFHE; pop3: My i
Fig. 5 PCoA analysis of 213 individual strains of Botrytis
cinerea on three host populations. popl: Population on
tomato; pop2: Population on capsicum; pop3: Population on
eggplant.

3 Wit
AWFFER A T R 2R T 7K 213 £k
KA R F ISSR 43 FAnic H R k4T T 38045

ZREVERBVEESS I 00, R 12 2% ISSR 519
Py 243 N2 AL, ISSR BRI
213 BRIFARAE 0.65 LR FOKFE EXi 5k 9 4
ISHE, AR RR (B AFAE — 8 1 R 28 . Bk
TR 5 AFIRE, Nei's JEF ZFEHAEE(H) ] 0.437 0,
Shannon {5 B F8 N 0.625 6, 254 55 H 43K(P)
H100%, B REELIIEFE(Ne)l 1.807 3, WL
LGN FER%L 2.000 0, UEAASEMSERIAMRTE 5 A
HOPRIX ] LA S o 1B b R EU(Gsn) ol 0.203 6
(Gst<0.5, PRGN, FIHEANE L
ZREEHS)YIE R 0339 0, FRfa] (L AR
(Dst)YI{H N 0.086 6. 5 AAS[F]Hb B PP
FREEN 22 52 LU AR 22 5 B (2 o R (Nm) oy
1.956 4, K4l Wright (1931)FFH By, 2437
K (Nm)<1.0 B, BEEAEF M3 4
Nm AbF 1.0-4.0 X[aIAF, PR3 A 38 oAb R
A AR AR, R R AL S5 RRE o
B0 A5 50 AR TR, I 28 0 TR R R ) 7 i A
50 20.36% , FIEIN (5 79.64%.3X 5 Rajaguru
& Shaw (2010)F 52 45 R AH R 5 BAHE(2012)F) H
ISSR AN R H E AN 8 N8 T B & TR BRI
o LR UEA T T RS AR BT, S SRR
i), PER DX 358 5 2 76 D3 o REE ) A7 A — o I st A%
AR S A TR 5 RO SRR E SR R I K 5 &
TR A 3 it o 5 i A3 D 5 . ISSR B4 T
ZHT(AMOVAYE R 5 AN FRF LR, A 15%
(I AL AR SEAEAE T REN], 85% )4 748 S A7 7
TROEEN, WIIE T R SR 5 R EEGE
PRBAL IR R 0.161 5, F-ERstEAHLE 4 0.852 7,
Hby AN [B] st A4 BE B i, A AR R AR
il UPGMA R, FEFHBIRECH 0.89 /K
b, 5 A FRRR R 4R 2 N EHE 3 A
X5 A HBRFPEERY 213 A~ MAZEST PCoA 434,
RIS AFIRERIAETERR 4358 3, (A U 52 i b
PRRAE G AT FRIEN 3 AFRE, AR
SR ERBO 1.810 2, Nei’s FEH ZAEMAE BN
0.437 8, Shannon {7 BF5HH 0.626 5, 1L 2%
W AEAR FAFFE TRV o S BRI R R
PR G I B AR, BRI AR K, I R
KR . 76 PCoA 4r#rrh, KIS FIHE Bk AL
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