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Virulence differentiation analysis of Plasmopara viticola
in Changli, Hebei and Ziyuan, Guangxi

Shi Jie, Wang Xina, Kong Fanfang, Liang Lisha, Wang Zhongyue, Zhang Hao

(State Key Laboratory for Biology of Plant Disease and Insect Pests, Institute of Plant Protection ,
Chinese Academy of Agricultural Sciences, Beijing 100193, China )

Abstract In order to understand the virulence differentiation of Plasmopara viticola in Hebei and Guangxi, the
pathogenicity of three P. viticola strains collected from ‘Ruby Seedless”, ‘Red Globe’ and ‘Kyohd’ were ana-
lyzed by the inoculation method of isolated leaf disc. The results showed that the pathogenicity of P. viticola in
the two areas or isolates from the same host variety were different. There were also some differences among dif-
ferent pathogenic strains, and the differences in Guangxi were more significant than those in Hebei. Therefore,

there are diversities between the groups of the pathogen from different areas, and the strains from different host
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varieties are differentiated.
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Table 1 Plasmopara viticola isolates used in this study

HAESRS Strain no. 2 £ MmfP Host variety K£E#h Collection site

M5 Strain no.

2 F AP Host variety Z£EHL Collection site

HBS-1-hb 0 FE AT b A= <858
HBS-2-hb L1 A % MO | A= <858
HBS-3-hb LA T MO B[A=T <8z
HBS-4-hb LT AT bEE[A=F <858
HBS-5-hb 0 FE AT bOE A= <858
HBS-6-hb L1 A % O | A= <853
HBS-7-hb AT MO E[A=T <8z
HBS-8-hb LT AT IEE|A=E 2=
HBS-9-hb ANV bO| A= <858
HBS-10-hb LR T MO A= <850
HDQ-1-hb FARI 1623 bOE[A=T <850
HDQ-2-hb 2T HhER bEE (A= <8z
HDQ-3-hb 21 HhER bO A= <858
HDQ-4-hb ZT L BR MEB[A=T a8
HDQ-5-hb 2T BR bEE[A=F <858
HDQ-6-hb 2T HhER b A= <850
HDQ-7-hb ZT Bk MO A= <858
HDQ-8-hb ZT L BR MO B[ =T <8z
HDQ-9-hb 27 Bk IO A=E 2=
HDQ-10-hb 2T BR bOE A= <858
JE-1-hb il CIE(A=E A8
JF-2-hb i MO E[A=Y <8z
JE-3-hb i bEE[A=F <8z
JF-4-hb il (OEA=F 258

HBS-1-gx AT T el R
HBS-2-gx 0% A Tor% il R5
HBS-3-gx LR IR
HBS-4-gx LA T JPa R R
HBS-5-gx AT T el R5
HBS-6-gx 2% A Tor% il R
HBS-7-gx L FEA T SRR R
HBS-8-gx T AT i el R
HBS-9-gx 0 F AT IR AR
HBS-10-gx 2 AT iy el Nz
HDQ-1-gx 21 Bk JPE R R A
HDQ-2-gx LT ER el e
HDQ-3-gx 21 Hh Bk iRl e5
HDQ-4-gx 21 HhER SRR R
HDQ-5-gx 21 Bk IR R
HDQ-6-gx 21 Bk el R5
HDQ-7-gx 2T Bk il RE
HDQ-8-gx Z1 Bk IR
HDQ-9-gx 21 Bk SRR R
HDQ-10-gx 21 Hh Bk el R5
JF-1-gx 5 i il R
JF-2-gx (SRS SRR R
JF-3-gx 5 i TP R S
JF-4-gx [ I AR L
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ZE3R 1 Table 1(Continued)

HAkSR S Strain no. 2 EMmfP Host variety K4E#h Collection site

WMk %5 Strain no.

2 F At Host variety  Z4EHL Collection site

JE-5-hb i i bOE A= <858
JF-6-hb il Wb BARE
JF-7-hb Fi i MOE[A=T <820
JF-8-hb i i IO A=E 2=
JF-9-hb Fi g IOE(A=F 48
JE-10-hb Fi g b B

JF-5-gx 5 i el e5
JF-6-gx B il R
JF-7-gx [ JUPE R IR A
JF-8-gx 5 i i el e
JF-9-gx 5 i el R5
JF-10-gx 5 i ]G B
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5 b 7 245 el 7 A i £ RO
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Disease index

Plasmopara viticola population
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Data with different lowercase letters on the bars are significantly different at
0.05 level. Pv-RG indicates Plasmopara viticola isolates from ‘Red Globe’;
Pv-RS indicates P. viticola isolates from ‘Ruby Seedless’, and Pv-K indicates
P. viticola isolates from ‘Kyohd’. The same below
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Fig. 1 Pathogenicity analysis of Plasmopara viticola

isolates from the same variety in different areas
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Table 2 Pathogenicity analysis of Plasmopara viticola
isolates from ‘Ruby Seedless’

R/ 11 d i fiias

A

Collection ;ﬁuﬁjﬁn? Incubation Disease index
site period on the 11th day
WiLEEE HBS1-hb 5 (34. 7246. 51)abed
I A=E <258 HBS-2-hb 4 (40. 2347. 82)abc
WAL E R HBS-3-hb 4 (29. 9644, 68)cd

ElA=F <=5 HBS-4-hb

wl

(33.7245. 18)abed

WALE%E HBS5-hb 5 (30. 5324 79) bed
WALE R HBS6-hb 5 (28. 6647 53)d
WALE %R HBS7-hb 4 (38. 2928, 84)abcd
WALE R HBSS8-hb 5 (42.52749. 01)a
MALESE  HBS9-hb 4 (40. 898, 66)ab
WALE . HBS10-hb 4 (40. 739. 39)ab
IR HBS-1-gx 4 (39. 318. 25)ab
PPEREE  HBS2gx 5 (7. 6440. 03)d
PUFEYEEE HBS3-gx 5 (15. 9843, 63)cd
FPEREE HBS4-gx 4 (35.8447. 3)b
PUFEYEEE HBSS5-gx 6 (22.164. 13)c
JPEREE HBS6-gx 6 (7.33+1.06)d
PR HBS7-gx 4 (48.347=8.09)a
FPEYREE HBS8-gx 5 (21. 20£6. 67)c
IR HBS-9-gx 5 (6.9143.54)d
JUPEYEIRE HBS-10-gx 5 (45.69+7.06)a

D) R P S hrEie. " FRoRER R . 15
FVERE G AW /INE R RAE 0. 05 K P F2ER B, TH.
Data are presented as mean= SE. —indicates no infection symptoms
on the leaf disc. Different lowercase letters in the same column indi-
cate significant difference at 0. 05 level. The same below.
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Table 3 Pathogenicity analysis of Plasmopara viticola

isolates from ‘Red Globe’

%%Hﬁ . ?’éﬁﬁﬁﬂ/d 11_ d Jﬁ?ﬁ%?ﬁ%ﬁt

Collection Strain no, Incubation Disease index
site period on the 11th day

ik E 22 L HDQ-1-hb 5 (28. 20%6. 79) bede
mdtE% A HDQ-2-hb 5 (23. 0647, 76)de
Mk E#E  HDQ-3-hb 5 (30. 804=5. 18)abede
miLERE  HDQ4-hb 4 (34.7347. 25)abc
mikE&H  HDQ5-hb 5 (23.9343. 75)cde
WALEAE  HDQ-6-hb 4 (41. 8145. 86)a
Mt EAE  HDQ-7-hb 4 (32. 464=5. 39) abed
WALEAHE  HDQ-8-hb 4 (34. 7643. 25)abc
tEE[q=E 823 HDQ-9-hb 4 (38. 83+5. 24)ab
mLERE  HDQ-10-hb 5 (21.0045. 31)e
FIREE HDQ-1-gx 6 (30. 485.49)b
FIREE HDQ-2-gx 6 (19. 253. 45)¢
J PR L HDQ-3-gx — (0. 00)e
FPERER HDQ4-gx 5 (48.0345. 53)a
IPERER HDQ5-gx 6 (4.1440. 41)de
SRR E HDQ-6-gx 6 (10. 592, 96)d
FIPYEEE HDQ-7-gx 5 (10. 28£3. 57)d
FIREE HDQ-8-gx 5 (23.205. 83)be
FPE%ER HDQ9-gx 5 (27.8545.69)b
FPE%ER HDQ-10-gx 6 (4. 9642, 10)de

®4 B RENFAEAEEEBREERNBRIES T

Table 4 Pathogenicity analysis of Plasmopara

viticola isolates from ‘Kyoho’

%ﬁiﬂz . 7%*%:1%& 11‘ d %‘E?E%ﬁl

Collection Strain o, Incubation Disease index
site period on the 11th day

(O[S 223 JF-1-hb 4 (40. 993, 97)ab
tEE(q=E 823 JF-2-hb 5 (29. 87+4.72)cd
miLER A JF-3-hb 4 (22.98+8. 22)d
L E R A JF-4-hb 5 (32.8746. 88)be
B A= Az JE-5-hb 5 (40. 6078, 43)ab
tOE[f=E- <20 JF-6-hb 5 (41.90=%7. 98)ab
tEE(q=E 223 JF-7-hb 5 (34. 69=6. 08)be
tEE[q=E 823 JF-8-hb 5 (39. 526. 09)abe
mILER A JF-9-hb 4 (42. 1044, 97)ab
mILER A JF-10-hb 5 (47.93+7. 3)a
PR JF-1-gx 5 (29.16+10. 06)b
TP JF-2-gx 4 (44.56749. 12)a
IV R R JF-3-gx 4 (40. 649, 95)ab
il R5 JF-4-gx 7 (1. 1740. 39)d
iR JF-5-gx 4 (43.742410. 83)a
T PE L JF-6-gx 5 (38.1740. 08)ab
T PE L JE-7-gx 5 (6.81+2.52)cd
SRR B JF-8-gx 5 (40.192£10. 37)ab
iy el EE JF-9-gx 4 (42.3549.4Da
IR JF-10-gx 6 (17.0947. 53)c
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Plasmopara viticola population
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Data with different lowercase letters on the bars are significantly different at 0.05 level.
Pv-RG: Plasmopara viticola isolates from ‘Red Globe’; Pv-RS: P. viticola isolates from

‘Ruby Seedless’; Pv-K: P. viticola isolates from ‘Kyohd’. The same below
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REX 3 N HEE R EER 7
Fig. 2 Pathogenicity of Plasmopara viticola isolates
from different varieties against three varieties in
Changli, Hebei
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Fig. 3 Pathogenicity of Plasmopara viticola isolates
from different varieties against three varieties in

Ziyuan, Guangxi
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1: ‘Kyohd’ isolate inoculated on ‘Ruby Seedless’ leaf disc; 2: ‘Kyohd’ isolate inoculated on ‘Red Globe’ leaf disc; 3: ‘Kyohd’ isolate inoculated on
‘Kyoho’ leaf disc; 4: ‘Ruby Seedless’ isolate inoculated on ‘Ruby Seedless’ leaf disc; 5: ‘Ruby Seedless” isolate inoculated on ‘Red Globe” leaf disc; 6:
‘Ruby Seedless” isolate inoculated on ‘Kyohd’ leaf disc; 7: ‘Red Globe’ isolate inoculated on ‘Ruby Seedless’ leaf disc; 8: ‘Red Globe” isolate inoculated
on ‘Red Globe’ leaf disc; 9: ‘Red Globe’ isolate inoculated on ‘Kyohd’ leaf disc; 10: ddH,O inoculated on ‘Ruby Seedless’ leaf disc; 11: ddH,O
inoculated on ‘Red Globe’ leaf disc; 12: ddH,O inoculated on ‘Kyohd’ leaf disc

B4 MERERTRAFERBRBFUEN TR ZEFER
Fig. 4 Plasmopara viticola isolates from different varieties in Hebei Province inoculated on three kinds of hosts
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1: ‘Kyohd” isolate inoculated on ‘Ruby Seedless’ leaf disc; 2: ‘Kyohd’ isolate inoculated on ‘Red Globe’ leaf disc; 3: “‘Kyohd” isolate inoculated on
‘Kyohd’ leaf disc; 4: ‘Ruby Seedless’ isolate inoculated on ‘Ruby Seedless’ leaf disc; 5: ‘Ruby Seedless’ isolate inoculated on ‘Red Globe” leaf disc; 6:
‘Ruby Seedless’ isolate inoculated on ‘Kyohd leaf disc; 7: ‘Red Globe” isolate inoculated on ‘Ruby Seedless’ leaf disc; 8: ‘Red Globe” isolate inoculated
on ‘Red Globe’ leaf disc; 9: ‘Red Globe’ isolate inoculated on ‘Kyohd’ leaf disc; 10: ddH,O inoculated on ‘Ruby Seedless’ leaf disc; 11: ddH,O
inoculated on ‘Red Globe’ leaf disc; 12: ddH,O inoculated on ‘Kyohd” leaf disc

BS IMARRARFERBEREEREZMAAHELFER

Fig. 5 Plasmopara viticola isolates from different varieties in Guangxi Province inoculated on three kinds of hosts
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