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Optimization of grapevine powdery mildew resistance identification
methods and evaluation of variety resistance
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Abstract Through the improvement of leaf disc moisturization methods, analysis of the severity of disease after
inoculation with different strains, and identification of resistant and susceptible varieties, a more convenient,
reliable and stable laboratory resistance identification method on grapevine powdery mildew was established. The
method is as follows: collect the 2—4 young leaves of the vine from top to bottom, make leaf discs using a borer
with 15 mm diameter, place the leaf discs on a 1.5% water agar plate for moisturizing purpose, prepare the spore
suspension directly with the conidia on the diseased leaves collected from the field, inoculate at the concentration
of 2X10° conidia/mL. select resistant and susceptible grape varieties as the control. and resistance identification
could be completed within 14 days. Resistance evaluation of 11 grape varieties (lines) to grapevine powdery
mildew by this method showed that the resistance of the tested 11 varieties (lines) was significantly different. The
highly susceptible varieties were ‘Kyoho’ ‘Summer Black’ *Shine Muscat” etc., the susceptible varieties were
‘Muscat’” and ‘Marselan’, the resistant varieties were ‘Ruidu Kemei” and ‘Nuclear Cuibao’, the highly resistant
variety was ‘Arctic Red”. The resistant evaluation results provide method and basic reference data for screening
and utilization of grapevine powdery resistant varieties.

Key words grapevine powdery mildew; variety; resistance identification

A B E AR ) K R e 2 Y ) 2 AL TR 0BT B T ) 7 L R 2017 4R A

] R 457 24 5 78 45T 2H 21 OIV (Organisation Interna- MR Y) N 760 J7 hm? , & [ 78 245 o iR

tionale de la Vigne et du Vin) RAi (2017 4F 4Bk 245 87 5 hm?. i % [6 o 25 1 3% B 5 b — i 3o 2L
WiHH: 2019-11-18 1&iTHHE: 2020-01-17

STH: EFEHE I ARIEZ (CARS-29) ; {5 & A HF A H%] (2018 YFD0201300)
YE#%  E-mail:lixinghong1962@163. com

arkp

e
%



47 5 11

PG S5 0 OB PR S I IE AL S MR - 161 -

PR E BT TE R BAES . 4 k% (grapevine
powdery mildew) 2 i % Kk 15 H fe 2 1 TR
Z— s FERR U 5 28 AR D7 51 5 8 %6 76 85 v (grape-
vine downy mildew) FI# % I 4 Dakiulosphaira
viti foliae Fitch {2 = IO 2L, B T B0 = (19 4
AP AP0 80265 A MR B AN T Erys-
iphe necator 51, W] f& FH A A M 7 28RS AE L BR
K W A I 2 R e S SE K A A T Y A
JRH BT TR AT 2 [ P A R R T B IR
(1) 3 S I, FLBR O IR T ) 7 A P2 O HL
AEAR R R RS YA . BEE B L RN AR T TS YL B
TBTE TSI A B 50 ) E s DR, PR 5 2 9% A
RACHR A A S Ry A2 T AR 20 A e A T AR K A R
TS TR TR T A 2 O R I B
25 AN [F] S P () AEFE DL B2 S IRFT AT 5 1Y
2 AR BV S iR A A — i AR L R i
PR R EEAEMY . BarE N A P
YE T VEAR HTA) AR A S | )N T4 i 5 7
B RN E R (RO R 3 . AN RIS E
HAFIPUMELE RAAE B — B, (R )
TR T S T R o T A A K o R K 2 4 ot o
AP G P e RIS JFE ) o T3 N B A (B 4
s kR e R 2" . AR EE A LT
AR b RS (6] TR RS & T O AT FU
FEXF IR Ty 1 0 AT AT PR MRS e PR AT B AIE . B AR
I OB HTME SRR B PR B R AT Y
ST T s DN 4 i B o P 1) EAN T 32K 7 2005
AT I FH I 7 38 6 A 7 b ) 32 A 2 o o R %
ARG R FEAT T BT S E BT a2k
B AR AL 7 IS5 5 .

1 RS

11 R4
1.1.1 #REE

FEILH TR AR b 2 B 5 o i 4 % U8 [ R 4
TR UM T 1) A B P[] S 5 A S AR
#H.
1.1.2 BHREH &

PL KT HE G 5 A« BRI b © B 4L ke " A0 © 3
F5 7 A P R R i 5 DI e R [ I 2 A A fE
R R237 “Ms27-31"7 | At 5 i Aoll SR L 2 B 5% e
WAL poe Al AR RoR ARt AR
My IR AR 2= A5 B o 2 5 5 8] £ AT A

PGP 5 7 R - O R R 7 “ B LL
BU TR PR HOA s AR
37 MRS PG R T E R 1L R
PR dboker” . AL R 5% 3 3650 T iE X
T DX E DX IS DX F ) e SR 4 ] B 5 7 9% U I
fa FRAE AR .

1.1.3 Bx#

L 5% KRR B R 3 (WA  BiflgH 15 g, 2518
KEZRZE 1000 mL,

1.2 REAHE
1.2.1 HEMEERT®
1.2.1.1 wia k%

T 1] SR 70 26 10 A9 o B 6 - o 7 PR S 5
T REE B BE , PRI o A TR ST B W A A1
F-ER A I o FF TG T 7 T A 4 R i R £ B A
. BRSSP RS, RS iE
TR Y R SE AT
1.2.1.2 Biket 35

O ) SR 2 467 285 1003 9 0 6 P 2 R R S Fo
B TPk AR A A L B A 1~2 4
3 A 6L A T T TR TS O T A i O
BREFR . WA 5% CEEH R e R ImAE (£
Fi2. 5 mm) BRI B LA ERr AT R
T TR IS SR TP 2 e 4R — )2 DA 4R i
TG 7RI P A0 AR} 5 2 P A7 550 1% g -4 AL T 1
B BAAR . P WA ) it B 7 58 55 (27 4 )
W P25 ) o (o i e 3R TR X &) B 5 A /NS5 R T S W
WK . I PR R % ), 8 (256 £ 1) C ORI X
M (6010) Yo lEFRFE s 9% 5~7 d, it 4
Gt gat 8
1.2.2 #H#MEGEFEFIONH 4

o T ) SR 18 TR U5 ¢ 25 A I 55 5 1) TR VR A A4
G R DV 37 e o e = SN = R TV < DA 1]
SR TR BE 1 18 o0 B 10l 226 JCRR /K I 1.5 ml 2
O TRAT M ER T EOO T 50 W ok R = 2
X10° 4~/mL % .

1.2.3 Bt 4009 % &

VERCE A E LA 2~4 et i T
FURY I A R . REEERN I B S AR IR S
A, B PR TETC LR R YA SR 2205 . L 754 L
BEALBE 30 s, JoR/K I UE 3 34 . AR5 FH O Al g 4R 1%
Tt K 5 FFTFLERFTHCE AR 15 mm (1 it
#5 S STEE AR 9 om BRI 3R LN 1Y /K B g 1



. 162 - W 4Ly 2021

Frkk b, BRMLEGEL 10 Atk i IETE R |
1.2.4 A RS

KT . RS WG AE B> i 28 v e 422
il 20 L A2 VR U, TR KA % R, He RS
2~3 min TGRS 4R IR 25 it 5 35 180 09 B TR, T 3
PR A B F 0L, B PO IR 384 vh 25CL L/ D=
12 h//12 h ' FEESR 14 d B0 R 3 R E A, [
5210 NI B RS R OROWER R TR O . IR R
2K,
1.2.5 RmENEERLIT

MRS 14 d, FAR L S 0 WL 52 Jr 5 42 b
WS AT O . 4% S BE R AR 43 LU T
ER 0 G TORIE 5 1 G B 1B o 455 1 A
(5% B AT 5 3 9 i B 1 AR o ik BT AR 690 ~
25%055 % 5 B T AR o i A T AR Y 266 ~ 50205
7 G R S ALY 5190 ~75%059 gk
BER A7 S AL 75 %0 DA B # AR AR
IAEEE S

I T = 20 (5% G 3550 AH I B0 AR 3
1D / CRmt B0 SR s AR D X100,
1.2.6  Hu0a MK AT

PURME D RIS X ST E Y Wl
5, B e i 1B 45 48 0. 005 i T 48 45 0. 10
~5. 005 HUH : IRTEFEEL 5. 01~25. 005 JF - i 1 15
$ 25. 01~50. 00; FJak I F5 4L 50. 00 LA L,
1.3 HIESITHH

RIGZE B R SPSS 21, 0 #F47 25 5 i M4y
B s Excel 2016 #4185 5017

2 FERE5SH

2.1 XREMETEE

DA FH [i] SR B2 RTIR AR SRy e b Ak SR FH it 83 0 © B
FLEFRE 70 F 7 CR237 1 Ms27-317 AT S8t i
AR IRTEE . SRR B TR A 50T i AR
HOor 3 75. 56 1 86. 67, g i S i s R237
‘Ms27-31 55 15 45 £ 2 0. 00, g G i ity i, I H.
A A TR EE PR AT . e SR A R G 2 T e Y
ST OUAT B S 22 5 v SR ARl 18 I 48 B T A A
RTHIAR B A8 PR TR 9 o T B3 it o G B 67 A
(B Do Pl BFL R F° 5055 AR o v 4
S HR T o B R < R237 1 Ms27-317 g i i b i
A

a

a: TR AR SELFL A, SV DO AT R T RS 7 AR R BEe b S
e peR23’

a: Highly susceptible variety ‘Rizamat’; Disease lesion in yellow circle is
formed by Erysiphe necator inoculation. b: Immune line ‘R23”

1 AESMHEZEMENERNERER
Fig. 1 Incidence of leaf discs of different varieties after

inoculation with Erysiphe necator
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Fig. 2 Incidence of leaf discs inoculated with Erysiphe

necator strains from different sources
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Table 1 Resistance of different grape varieties to Erysiphe necator

i VIRIRiER S Vs ot YA bRl
Variety Disease index Disease incidence Resistance level

i I Kyoho (82.10+3. 86)a (100. 00=40. 00)a ER(HS)
B ™ Summer Black (81.48%43.39a (100. 00=0. 00)a ERHS)
BHS 3 Shine Muscat (79. 6348. 49)ab (100. 000. 00)a I (HS)
H ¥ D4 Rizamat (74.07=+1. 29)abc (100. 00£0. 00)a EE(HS)
FH#541E Ruidu Hongyu (66. 67=4=11. 11)bed (100. 0020. 00)a ERHS)
FLH 52 Zaoheibao (60. 37+7. 40)cde (96. 675.71)a R (HS)
Hit#B2T B Ruidu Hongmei (53.09%11. 31)de (100. 00£0. 00)a B (HS)
A Muscat (46.34419. 94)e (85.00113. 23)ab B (S)
I EE % Marselan (28. 2143, 48)f (100. 0020. 00)a B (S)
Fi ¥R 26 Ruidu Kemei (21.115. 09 f (76. 67=15. 28)b i (R)
Je#% 3 5% Nuclear Cuibao (14. 45+2. 9D 1g (56.67=%5.77)c Fis (R)
AtVKAT Arctic Red (3.89+2. 42)gh (35.00421. 79)d Rt (HR)
R23 (0. 00240. 00)h (0. 00=£0. 00)e HugiE (D
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‘Rizamat’ is highly susceptible control variety; ‘R23’ is immune control variety. Data in the table are mean= standard error. The small

letters after parenthesis in the same column indicate the significant difference among the data of different varieties (P<C0. 05).
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a: ‘R23” (I); b: “Arctic Red’ (HR); c: ‘Ruidu Kemei’ (R); d: “Marselan’ (S); e: ‘Shine Muscat’ (HS). Infected area in yellow circle is caused by inoculation

of Erysiphe necator
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Fig. 3 Incidence of varieties with different resistance level 14 days after inoculation with Erysiphe necator

a: LRSS 0 b RUBRE R E EA Z% . ARR = 100 pm

a: The colony center in ‘Zaoheibao’ disc; b: The colony edge in ‘Zaoheibao’ disc. Scale bar = 100 um
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Fig. 4 Morphology of powdery mildew colonies on leaf disc of ‘Zaoheibao’ under stereoscopic microscope on the 14th day after inoculation
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