
Annex1 Growth rate and pathogenicity of various Botrytis pathogens on bean 

chocolate spot in Qinghai Province 

Isolates 
Collecting 

locations 
Species 

Pathogenic 

diameter 

Pathogeni

city 

intensity 

Growth 

rate(mm

/d) 

XH052A Xunhua 
B. 

euroamericana 
10.49 M 25.62 

XH004A Xunhua B. cinerea 12.4 M 24.68 

XH027A Xunhua B. paeoniaee 12.8 M 26.23 

XH045A Xunhua B. cinerea 13.39 M 24.34 

XH038A Xunhua B. fabae 14.33 M 13.47 

XH016A Xunhua B. cinerea 14.91 M 30.78 

XH045B Xunhua B. paeoniaee 15.01 S 21.82 

XH050A Xunhua B. cinerea 15.02 S 25.84 

XH028A Xunhua B. byssoidea 15.04 S 22.27 

XH027C Xunhua B. byssoidea 16.37 S 26.75 

XH033 Xunhua B. paeoniaee 17.07 S 20.98 

XH018B Xunhua B. cinerea 17.86 S 3.8 

PY015 Xunhua B. eucalypti 19.57 S 17.15 

XH024A Xunhua B. cinerea 20.64 S 5.97 

XH029B Xunhua B. byssoidea 20.77 S 21.15 

TR011B Tongren B. cinerea 10.21 M 23.15 

TR011A Tongren B. cinerea 13.12 M 22.24 

TR005A Tongren B. cinerea 13.17 M 18.07 

TR012A Tongren B. cinerea 14.44 M 27.71 

TR052C Tongren B. cinerea 16.53 S 30.58 

TR017A Tongren B. cinerea 16.59 S 21.96 

TR021A Tongren B. cinerea 16.69 S 18.99 

TR061A Tongren B. cinerea 16.8 S 18.7 

TR024A Tongren B. squamosa 16.96 S 18.36 

TR041B Tongren B. cinerea 17.02 S 18.49 

TR053A Tongren B. fabiopsis 17.34 S 25.41 

TR043A Tongren B. fabae 17.7 S 25.64 

TR030A Tongren B. paeoniaee 18.22 S 26.44 

TR052B Tongren B. paeoniaee 19.25 S 29.82 

TR051A Tongren B. cinerea 21.05 S 27.27 

TR051B Tongren B. fabiopsis 22.37 S 29.23 

PY004B Pinan B. fabiopsis 7.08 W 26.82 

PG005A Pinan B. cinerea 7.19 W 24.18 

PA049C Pinan B. cinerea 7.2 W 23.05 

PY004A Pinan B. fabiopsis 7.42 W 26.5 

PA054 Pinan B. cinerea 7.47 W 16.17 

PY010A Pinan B. caroliniana 7.61 W 19.1 

PY014A Pinan B. fabae 7.83 W 19.33 



PA049B Pinan 
B. 

euroamericana 
8.26 M 17.83 

PA049A Pinan B. cinerea 8.31 M 11.28 

PY014C Pinan B. fabae 8.51 M 19.83 

PA052A Pinan B. cinerea 8.8 M 22.87 

PY006 Pinan B. paeoniaee 8.94 M 29.75 

PA032B Pinan 
B. 

euroamericana 
9.96 M 14.14 

PA011A Pinan 
B. 

euroamericana 
10.88 M 19.49 

PA038A Pinan B. fabiopsis 11.8 M 15.73 

PA011B Pinan B. fabae 11.85 M 28.56 

PA007A Pinan 
B. 

euroamericana 
12.34 M 14.87 

PA023A Pinan B. paeoniaee 12.58 M 15.09 

PA022B Pinan Botrytis sp.1 12.99 M 18.45 

PA009 Pinan 
B. 

euroamericana 
13.41 M 27.48 

PA003A Pinan B. cinerea 13.55 M 16.82 

PA022A Pinan B. paeoniaee 13.68 M 14.27 

PA005A Pinan B. fabae 13.78 M 16.09 

PA006A Pinan B. paeoniaee 14.4 M 15.53 

PA014A Pinan B. fabiopsis 14.71 M 19.14 

PA013A Pinan B. fabae 14.82 M 25.07 

PA045A Pinan B. cinerea 15.26 S 16.58 

PA018A Pinan B. cinerea 15.32 S 21.21 

PA014B Pinan B. fabiopsis 16.41 S 24.04 

PA013B Pinan B. fabiopsis 17.55 S 7.66 

PA007B Pinan B. cinerea 18.93 S 14.2 

PA040A Pinan B. cinerea 20.96 S 23.72 

PA017A Pinan B. paeoniaee 21.04 S 26.78 

PA028A Pinan B. cinerea 21.95 S 17.06 

MH021A Minghe 
B. 

euroamericana 
11.03 M 19.69 

MH084A Minghe B. fabae 14.14 M 17.63 

MH059A Minghe 
B. 

euroamericana 
18.2 S 18.45 

MH027A Minghe B. paeoniaee 18.31 S 18.6 

MH019A Minghe B. fabiopsis 20.02 S 20.17 

MH009A Minghe B. fabae 20.77 S 20.99 

HX019A Ledu B. cinerea 7.14 W 12.39 

LD023A Ledu B. fabiopsis 7.74 W 23.4 

LD052B Ledu B. cinerea 7.87 W 22.27 

LD052A Ledu B. cinerea 8.12 M 22.76 



HX012A Ledu B. cinerea 10.14 M 20.29 

HX019B Ledu B. cinerea 11.37 M 19.07 

LD013D Ledu B. fabiopsis 14.26 M 32.2 

LD016C Ledu B. fabiopsis 14.7 M 21.07 

LD011C Ledu B. fabiopsis 14.94 M 13.69 

LD011A Ledu B. fabiopsis 15.46 S 15.83 

LD015 Ledu B. fabiopsis 15.68 S 25.05 

HX010C Ledu B. cinerea 15.79 S 12.06 

LD058B Ledu B. cinerea 16.25 S 21.29 

LD016A Ledu B. fabiopsis 16.47 S 29.3 

LD006 Ledu B. fabiopsis 16.87 S 21.72 

LD001A Ledu B. cinerea 18.79 S 19.5 

LD017A Ledu B. fabiopsis 21.74 S 24.05 

HQ031A Huangzhong B. eucalypti 5.25 W 30.53 

HQ021 Huangzhong B. cinerea 5.82 W 5.25 

HQ022 Huangzhong B. eucalypti 6.85 W 25.39 

HQ015C Huangzhong B. fabae 7.17 W 24.01 

HQ034 Huangzhong B. cinerea 7.92 W 23.69 

HQ018 Huangzhong Botrytis sp.1 8.86 M 7.89 

HZ011A Huangzhong B. fabae 10.3 M 19.42 

HQ012A Huangzhong B. cinerea 10.8 M 17.51 

HQ031D Huangzhong B. eucalypti 11.29 M 22.12 

HQ012C Huangzhong B. cinerea 12.36 M 20.99 

HQ012B Huangzhong B. cinerea 12.55 M 23.81 

HZ002D Huangzhong B. cinerea 12.69 M 19.39 

HQ011A Huangzhong 
B. 

euroamericana 
14.06 M 24.35 

HZ002A Huangzhong Botrytis sp.1 14.68 M 24.53 

HZ006B Huangzhong B. cinerea 14.73 M 8.96 

HZ002C Huangzhong B. paeoniaee 14.74 M 12 

HZ002B Huangzhong B. cinerea 14.97 M 22.2 

HL010A Huangzhong B. eucalypti 16.72 S 17.72 

HZ006A Huangzhong B. cinerea 16.82 S 18.66 

HQ015B Huangzhong B. eucalypti 17.34 S 12.88 

HZ002E Huangzhong B. cinerea 17.65 S 20.52 

HZ004 Huangzhong B. paeoniaee 19.33 S 25.43 

HQ046 Huangzhong B. cinerea 19.58 S 21.6 

HQ013B Huangzhong B. cinerea 19.7 S 15.59 

HZ010A Huangzhong B. cinerea 22.04 S 21.49 

HQ015A Huangzhong B. eucalypti 22.53 S 31.92 

HQ028A Huangzhong B. cinerea 23 S 28.6 

HJ001 Huangzhong B. cinerea 24.33 S 17.84 

HL002B Huangzhong B. fabae 36.2 S 19.54 

HE001 Huangzhong B. cinerea 11.23 M 21.09 



HN003A Huangyuan 
B. 

euroamericana 
9.75 M 21.95 

HG001A Huangyuan B. cinerea 15.37 S 28.72 

HG016 Huangyuan B. fabiopsis 16.84 S 17.57 

HG005 Huangyuan B. fabae 16.91 S 18.87 

HG004 Huangyuan B. paeoniaee 17.39 S 16.39 

HG001B Huangyuan B. cinerea 18.4 S 14.5 

HR038B Hualong B. cinerea 5.9 W 19.32 

HR021A Hualong B. paeoniaee 6.72 W 18.77 

HR039B Hualong Botrytis sp.2 7.16 W 20.93 

PY052 Hualong B. cinerea 7.5 W 21.16 

HR039A Hualong B. cinerea 8.43 M 25.09 

HR045A Hualong B. cinerea 13.46 M 18.91 

HR009B Hualong Botrytis sp.1 13.92 M 25.41 

HR015A Hualong Botrytis sp.1 14.31 M 19.74 

HR051A Hualong B. paeoniaee 14.72 M 17.74 

HR062A Hualong B. cinerea 14.78 M 15.81 

HR012B Hualong B. paeoniaee 15.29 S 22.43 

HR072A Hualong B. paeoniaee 15.59 S 15.8 

HR011B Hualong 
B. 

euroamericana 
15.98 S 21.7 

HR058A Hualong 
B. 

euroamericana 
17.24 S 22.24 

HR031A Hualong B. paeoniaee 19.61 S 21.72 

HR027B Hualong B. paeoniaee 21.67 S 26.89 

HR038A Hualong B. paeoniaee 21.86 S 23.29 

HF048 Huzhu 
B. 

euroamericana 
8.07 M 22.02 

HS003B Huzhu B. paeoniaee 8.72 M 14.13 

6-9 Huzhu B. cinerea 8.75 M 23.59 

HF020B Huzhu B. caroliniana 8.77 M 19.48 

HF020C Huzhu B. fabae 9 M 21.84 

HF005A Huzhu B. cinerea 11.72 M 19.65 

HF020A Huzhu B. cinerea 13.38 M 26.72 

HF060C Huzhu B. eucalypti 14.12 M 18.18 

HS007 Huzhu B. eucalypti 14.9 M 11.26 

1-4 Huzhu B. paeoniaee 15.11 S 21.82 

HF005B Huzhu B. cinerea 15.21 S 19.96 

HS002B Huzhu B. paeoniaee 15.29 S 17 

HS001D Huzhu B. fabae 16.64 S 17.35 

HS001B Huzhu 
B. 

euroamericana 
17.2 S 17.63 

GH024B Gonghe B. cinerea 8.92 M 28.84 

GH016C Gonghe B. fabiopsis 10.12 M 20.62 



GH043A Gonghe 
B. 

euroamericana 
12.92 M 18.75 

GH031A Gonghe B. fabiopsis 13.31 M 30.2 

GH044B Gonghe B. eucalypti 13.36 M 25.23 

RS003B Gonghe B. cinerea 13.59 M 21.59 

GH008C Gonghe B. fabiopsis 13.79 M 23.67 

GH003C Gonghe B. caroliniana 13.87 M 23.62 

GH008D Gonghe B. caroliniana 14.31 M 23.23 

GH008A Gonghe B. caroliniana 14.49 M 25.29 

GH003B Gonghe B. caroliniana 14.63 M 27.72 

GH001A Gonghe 
B. 

euroamericana 
14.7 M 24.14 

GH001B Gonghe B. fabiopsis 15.11 S 21.3 

GH008B Gonghe B. fabiopsis 15.25 S 13.64 

GH016A Gonghe B. fabiopsis 15.96 S 22.02 

GH016D Gonghe B. fabiopsis 16.01 S 22.12 

GH048B Gonghe B. eucalypti 16.16 S 16.6 

GH054 Gonghe B. cinerea 16.4 S 19.06 

GH016B Gonghe B. fabae 16.68 S 24.62 

GH065A Gonghe B. fabiopsis 16.71 S 21.19 

GH029A Gonghe B. eucalypti 16.76 S 22.58 

GH003A Gonghe B. fabiopsis 17.43 S 21.45 

GH068D Gonghe B. eucalypti 17.6 S 13.23 

GH002B Gonghe B. paeoniaee 17.73 S 21.39 

GH068B Gonghe B. eucalypti 17.87 S 21.07 

GH065C Gonghe B. cinerea 18.41 S 23.15 

GH068A Gonghe B. eucalypti 18.58 S 24.47 

GH069A Gonghe B. eucalypti 19.05 S 10.15 

GH070B Gonghe B. eucalypti 19.54 S 21.83 

GH043B Gonghe B. cinerea 19.72 S 23.7 

GH045A Gonghe B. paeoniaee 20.53 S 23.05 

GH024A Gonghe B. cinerea 20.54 S 27.96 

GH069B Gonghe B. eucalypti 20.76 S 22.23 

DD001A Datong B. fabae 7.93 W 6.58 

DT009A Datong 
B. 

euroamericana 
8.01 M 24.09 

DJ003B Datong B. cinerea 8.45 M 23.59 

DT001A Datong B. cinerea 8.45 M 21.92 

DT003B Datong B. fabae 8.58 M 24.82 

DT001B Datong 
B. 

euroamericana 
8.6 M 23.59 

DT005A Datong 
B. 

euroamericana 
9.07 M 18.13 

DT004A Datong B. 9.42 M 23.33 



euroamericana 

DT008A Datong 
B. 

euroamericana 
10.27 M 19.33 

DT012B Datong 
B. 

euroamericana 
11.1 M 15.94 

DT004B Datong B. cinerea 11.13 M 21.76 

DD004B Datong B. fabae 11.61 M 21.48 

DT013A Datong B. fabiopsis 11.69 M 22.28 

DT003C Datong B. cinerea 12.46 M 22.06 

DT018A Datong B. fabae 12.7 M 22.14 

DY014B Datong B. fabae 12.82 M 20.26 

DY010 Datong B. fabae 14.12 M 18.88 

DD002D Datong B. fabae 15.09 S 23.12 

DY014A Datong B. fabae 16.11 S 20.4 

DY029B Datong B. fabae 16.43 S 16.69 

DY029A Datong B. fabae 18.89 S 22.97 

DY028A Datong B. fabae 19.19 S 22.85 

DY028B Datong B. eucalypti 19.41 S 25.29 

DT011A Datong B. cinerea 19.74 S 22.66 

DT012A Datong B. cinerea 21.45 S 20.09 

DT011B Datong B. cinerea 21.62 S 22.17 

ZS045C Chenbei 
B. 

euroamericana 
10.51 M 18.19 

ZS034B Chenbei B. fabiopsis 11.62 M 20.16 

ZS036C Chenbei B. cinerea 12.28 M 22.98 

ZS031D Chenbei B. fabiopsis 12.99 M 9.2 

ZS055C Chenbei 
B. 

euroamericana 
13.36 M 15.85 

ZS055F Chenbei B. cinerea 13.93 M 13.44 

ZS048F Chenbei 
B. 

euroamericana 
14.41 M 11.92 

ZS048G Chenbei 
B. 

euroamericana 
14.62 M 18.19 

ZS052A Chenbei B. cinerea 14.65 M 13.26 

ZS045B Chenbei B. cinerea 14.81 M 11.58 

ZS035 Chenbei B. caroliniana 14.86 M 22.92 

ZS055B Chenbei B. cinerea 15.1 S 16.39 

ZS048E Chenbei 
B. 

euroamericana 
15.25 S 20.42 

ZS048A Chenbei 
B. 

euroamericana 
15.91 S 10.57 

ZS039 Chenbei 
B. 

euroamericana 
16.8 S 22.32 

ZS048D Chenbei B. 17.93 S 12.69 



euroamericana 

ZS048B Chenbei 
B. 

euroamericana 
18 S 16.53 

ZS031C Chenbei B. fabiopsis 18.99 S 22.7 

ZS027A Chenbei B. fabae 19.64 S 18.39 

ZS048C Chenbei 
B. 

euroamericana 
20.43 S 18.67 

ZS031A Chenbei B. fabiopsis 20.94 S 20.35 

Note: In the above pathogenicity, W: weak pathogenicity; M: moderate 

pathogenicity; S: strong pathogenicity. 

 

Annex2  ISSR Primer Sequence and Annealing Temperature Results 

Primer Sequences ( from left to right 5 ' to 3 ' ) 
Annealing 

temperature 

808 AGAGAGAGAGAGAGAGG 48.3 

809 CACACACACACACACAG 48.3 

B AGAGAGAGAGAGAGAGTG 48.8 

C AGAGAGAGAGAGAGAGCG 57.3 

D AGAGAGAGAGAGAGAG 53 

ISSR9 GAGGAGAGAGAGAGAGG 55.4 

889 AGTCGTAGTACACACACACACAC 66 

ILE11 AGAGAGAGAGAGAGAGT 50.5 

ILE23 ACAGAGAGAGAGAGAGC 52 

ILE46 GAGAGAGAGAGAGAGACT 48 

ILE67 GAGAGAGAGAGAGAGACC 56 

ILE80 AGAGAGAGAGAGAGAG 53 

ILE93 AGCAGCAGCAGCAGCAGCG 48.3 

ILE120 CACGAGAGAGAGAGAGA 52 

ILE131 CACCACACACACACACA 52 

 

 

Annex 3  Comparison of 11 Botrytis spp. lesions on detached leaves of two bean cultivars 

Strains Species Yun-122 Linxi 1 cun Average 

XH029B 
B. byssoidea 

21.36±0.31 14.28±0.75 
13.09±2.67 

XH028A 14.17±0.39 9.79±0.28 

GH003B 
B. caroliniana 

14.83±0.06 11.76±1.5 
11.33±0.47 

GH008D 13.28±0.92 9.74±0.29 

HQ028A 
B. cinerea 

8.14±0.46 7.42±0.84 
12.78±0.12 

HJ001 16.5±0.13 9.71±0.57 

DY028B 
B. eucalypti 

19.07±0.31 7.24±2.08 
14.14±1.67 

GH069A 16.63±1.65 11.06±0.17 

MH021A 
B. euroamericana 

11.82±0.2 8.53±0.22 
8.75±2.22 

DT012B 11.52±0.24 9.39±0.63 



MH009A 
B. fabae 

21.24±0.49 17.81±1.48 
17.82±6.47 

HL002B 23.92±0.25 16.91±2.33 

LD017A 
B. fabiopsis 

15.24±1.23 14.93±0.39 
16.6±0.06 

TR051B 22.61±0.41 15.76±0.39 

HR012B 
B. paeoniae 

16.3±0.22 9.24±0.36 
10.4±0.24 

HS002B 16.72±0.16 10.26±1.03 

TR024A B. squamosa 17.08±1.2 6.4±0.08 11.62±0.68 

HZ002A 
Botrytis sp.1 

11.27±0.99 8.75±1.51 
11.63±1.24 

PA022B 13.01±0.57 6.22±0.71 

HR039B Botrytis sp.2 8.14±0.41 6.15±0.24 6.67±0.32 

 

 

 

Annex 4 Genetic similarities and genetic distances of 12 geographic populations of Botrytis spp. 

populatio

n 

Xunh

ua 

Tongr

en 

Ping

an 

Min

he 
Ledu 

Huangzh

ong 

Huangy

uan 

Hualo

ng 

Huz

hu 

Gong

he 

Dato

ng 

Chen

bei 

Xunhua **** 
0.958

8 

0.95

95 

0.91

67 

0.91

29 
0.9426 0.8985 

0.938

9 

0.93

11 

0.937

7 

0.934

5 

0.908

3 

Tongren 0.042 **** 
0.96

79 

0.91

95 

0.91

53 
0.9394 0.9035 

0.941

3 

0.93

86 

0.943

8 

0.945

5 

0.920

6 

Pingan 
0.041

4 

0.032

6 
**** 

0.94

49 

0.94

36 
0.969 0.9175 

0.961

7 

0.94

97 

0.959

1 

0.963

8 

0.930

5 

Minhe 0.087 
0.083

9 

0.05

66 
**** 

0.93

28 
0.9449 0.9145 

0.932

6 

0.93

34 
0.935 

0.930

5 

0.904

1 

Ledu 
0.091

2 

0.088

5 

0.05

81 

0.06

96 
**** 0.9597 0.9278 

0.942

4 

0.94

06 

0.957

7 

0.946

9 

0.920

5 

Huangzh

ong 

0.059

1 

0.062

6 

0.03

14 

0.05

66 

0.04

11 
**** 0.94 

0.965

9 

0.96

79 

0.975

5 

0.973

6 

0.940

8 

Huangyu

an 
0.107 

0.101

5 

0.08

6 

0.08

93 

0.07

5 
0.0619 **** 

0.931

1 

0.93

79 

0.939

4 

0.931

7 

0.917

1 

Hualong 
0.063

1 

0.060

5 

0.03

9 

0.06

97 

0.05

93 
0.0347 0.0714 **** 

0.96

92 

0.971

3 

0.970

7 

0.943

9 

Huzhu 
0.071

4 

0.063

4 

0.05

16 

0.06

89 

0.06

12 
0.0326 0.0641 

0.031

3 
**** 0.974 

0.970

7 
0.957 

Gonghe 
0.064

4 

0.057

9 

0.04

17 

0.06

72 

0.04

33 
0.0248 0.0626 

0.029

1 

0.02

63 
**** 

0.984

8 

0.960

4 

Datong 
0.067

7 
0.056 

0.03

69 

0.07

21 

0.05

45 
0.0268 0.0708 

0.029

7 

0.02

97 

0.015

4 
**** 

0.964

2 

Chenbei 
0.096

2 

0.082

8 

0.07

21 

0.10

08 

0.08

29 
0.061 0.0866 

0.057

8 

0.04

39 

0.040

4 

0.036

4 
**** 

 


