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Research progress on resistance to powdery mildew in watermelon
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Dayue, LUO Dexu, ZHAO Jianfeng, SUN Yudong

(Huaiyin Institute of Agricultural Sciences of Xuhuai Region of Jiangsu/Huaian Key Laboratory for Facility Vegetables, Huaian 223001,
Jiangsu, China)

Abstract: Powdery mildew is one of the significant diseases in watermelon production, severely influencing the yield and
quality of watermelon. The author presents the classification of physiological races of powdery mildew in watermelon, sta-
tistical analysis of the regions where powdery mildew occurs in China, as well as the occurrence patterns and hazards of
powdery mildew disease. The germplasm resources of watermelon resistant to powdery mildew reported in recent years
are classified. Meanwhile, the genetic regularity of genes conferring resistance to powdery mildew, the development of
molecular markers, and the disease-resistance regulatory networks are reviewed. New ideas and perspectives on the re-

search of watermelon resistance to powdery mildew are proposed, aiming to offer references for the breeding of watermel-

on varieties resistant to powdery mildew.
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Table 1 Distribution of physiological races of powdery

mildew (Podosphaera xanthii) to watermelon and melon in

China
A H Nl SR ATHEIX ZH IR
Race Distribution Reference
1 Jt 3¢ Beijing [4]
2F JE3T Beijing [4]
2F 7§ Hainan [8]
1 ¥ Shanghai [9]
2F ¥ Shanghai [9]
1 WL Zhejiang [11]
1 {LF5 Jiangsu [11,13]
2F VL5 Jiangsu [11,13]
1 1 Anhui [14]
1 WAL Hubei [15]
1 Br8E Xinjiang [17,21]
5 88 Xinjiang [17,21]
1 1 Inner Mongolia [18]
4 P %€ 17 Inner Mongolia [18]
2F WS¢ Inner Mongolia [18]
1 HIJEVT Heilongjiang [19]
2F B ¥VL Heilongjiang [19]
1 11178 Shandong [20]
1 7 Ningxia [22]
1 ‘Hif Gansu [23]
2US. H7i Gansu [23]
2F 75 Shaanxi [25]
1 Ak Jilin [26]
2F Ak Jilin [26]
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TERE AR IR R TR A&, IR IR B AE 10~30 °C A XY
1B 25%~90% & 11, 2 1 1l B 50U B mT ot
TEREEATHIRAZ G o B 1R 22 AR S R 93 B 7 3
AT H, 7 AR T A3 A AR AR R K R A
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Fig. 1 Watermelon leaf infected by powdery mildew under stereoscope
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Table 2 Germplasm resources resistant to powdery mildew
[REELY , N
PUEELL £ b R S BHL
Resistant to . . .
Resistant material or variety Reference

physiological race

1 Grif 5601, PI 482255, USVL255- PMR. PI 388770, PI 482362, PI 381750 PI 459074 PI 386015, PI [2,40-44]
482248 .P1 532722 % P4 41 ¥ Shaanxihongzi- ] W /X Lamagua. 7* & 75 JK Ningxianxigua. /N ZLFf Xiao- [46-47]
hongzi « 7% Bk 4L Hetaowen - 2 jii /iii Heibengjin + /\ K & Shibatianzhao . 1% 1§ 57 /i /K Binlangpixigua.
773k B P4 R Qitouhuangxigua. 4 4R Jinbaoyin. 5% i & M ¥ Mexicoheipi~ Ml %% 7 Liutiaoging 1 £ JK
Malinggua #5435 Tangpaodan . A I ¥FJI\ Zhengzhouzigua K4 JR ¥ Dabanguazi. 75 £LF7 )R Ningxia-
hongzigua- It [ 5% 75 JK Tubaipixigua. $F K B F & Tedaheijuba. 1 10 Zhong10- ¥4 >% Xinjinlan. F1 6x
2 Zhong 6xQianghei. % £ 05wl Juwang05w1. 24/ K HeijinxXiaohongyu # 4> Heijin. J#f [X
Vi JIU Weishixigua 7 1 /i Qingbaojin. 4% 3k J G JI Jitouheixigua . #% JR Donggua . fE )il — 5 Yanshi
No. 1./ HF Xiaomazi % W Meili /A L 41l Jiubili. 5046 4= Crimson, XGNROO1 . CriS-1. E %! 7 JR
Juxingxigua. = [ JIl Sanbaigua. CriS-2. CriS-3. XGSD003. XGSD004 . XGNF003. WM002. A18-2.B3.
BFPIF.Sugarlee.ED 1 5 ED No. 1. # # Huangmei. £ 73 26 Huadong 26.W-21.T0.2188.D116.W-22.
512. W-2-1-1AA W-2-1-1AB. W-2-2.ZMQ K ZMQdaguo. KS515. W-520. W-6560- ES52. ES88.
ES90.ES29.ES48.ES30. ES43.ES39.,ES38.ES34,ES35.ES50.ES37.PI 525088-PMR. PI 500337, PI
500301.PI 482308.P1 482307.P1 482288 .P1 500331.PI 482307.PI 482259

2 PI500331.PI 482307.PI 482259.PI1 482319.P1 482283 [43-44]

2F PI 500307 .PI 482350 PI 482335.PI 482324 .PI 482322 .PI 482321 .PI 482283 .PI 482276 .PI 482259 .PI [43-45,48]
482246 . 75 fil] 1 %5 Suchuang No. 1. 75 3 %5 Suchuang No. 3. 75 )] 5 %5 Suchuang No. 5. 754 2 5
Sumeng No. 2. #345 4 %5 Sumeng No. 4,754 5 5 Sumeng No. 5.2108WME0002.2108 WME0005 115742
2103 WMH0120.3 # 302 3 Kang302. 35/ Meijia.S66.901 #7 901Xin.88-2-2-5.LGZ.JB-3.901 414
901Xihuahong.PI 500337.PI 500301 .PI 482308 .P1 482307.PI 482288 .PI 500331.PI 482307.PI 482259.P1
482319.P1 482283

1 Ei# 2 USVLS531-MDR.PI 494531 .USVL608-PMR.PI 307608 .USVL313-PMR.PI 482313 .USVL585-PMR.PI [41-42]
lor2 505585
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BIF 70N G e o) i JTCEE Bl 15 8 905 99 T AN 7] A=
H/NM R LEE R I, PR SRR - HeM 5 24 h
B3 85 B Chypersensitive response, HR) , 2 fif
J& 2~10d N, 73 AR AR 7 A 2 RIS (HLR L B
ZFE O 3 IR 00 S S AEFE M S 2~10 d 1
RS AL T DI AR 2, R 4Rl 5 d
T HFE P, Davis S5 i G P KA
BRI, PI 525088 Xof A= B /NFl 1 BB R A% 2 2 5k
() 5 00 AR BE/NFR 2 B 0 1 25 A AH T ST
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SERIIBI 5 AR PUES . Tetteh 255 76 I
JRBEUR P1 270545 [FE Fr AVZEFT 20 BT IR Bt
%58 , RIZM R AZTE AP A 2W-U.S.
A B /INFR IR IR : Bt R B R prmo-1 AR BT
FEBK Pmr-2, MRHE AR AR M I, i 7 i AR
VR IB ARSI, T ZEFF B0 H AR o 38 A 2K
K. PI269677xPI 270545 (8% g% 1%k B
T BN IBAE RUSL , IX R BT Z A2 R AR 4 28
T R, AT LI Ik B A 1 8 i AU SR A5 0T R 0 =2
FEHUHE AR, 300 5 2, 76 5 AR A i B 25 7T
PO AT AT Y 1 R B 7 2R | A SR AR
AT IE R . B S 4k SR BT R o B BT R
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YRR, B SCEAL T3 Al vh 2R 5t (0.8 1D i T
Ptk (0.58), Davis S Xf 1573 473 74 A5
GRS BEAT 0 R 08 U0 I AL, 2 DARE R 5 2
= F2J¥ (disease severity rating, DSR)<3.0 {E AbrE
BEAT PRAG NS, A7 8 3 A4 R S I L0 AR s e 42k 5 T 24
Kt AT B MPRAS I, A 13 e kb T
EIR 0 s RO 2R AT DUk 5 e VP4l I, A 21 47
ME I A . ERBFFER T, 7O B8
RPTEADARILAE M 7 b WAREIAE 24T b, Hobt
PEBLH B AT 2%, SR T H A0 1k, &5 75 I A
ZERT R R 08 P 22 S B T A D, BE A B0 SRR
()R FH R 14 258 DR 5 e 42 08, AR S 5 A TR
NINLT

3 PURPT AR > TR

T8 9 T (%) e A A ek 52 2 1) R R i %
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55 SR O DL S Wi A A DG R A4

A 5 DR X 5 DR g, o T i R 4 T 1
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PUEER . 5 R EPIM R A —RERER KD fE
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R 2 A AEEU N R ER . MLO FE R g2
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70 AFHi Ak O Bk k& , 2R T E 2 Pavan 55T K
P, Fe AL B St B R R Y 54U I MLO %
i) 1) i S O R I ZRABL , A 428 1] B 5 1 R o
PsMLOI R v [ , FF AR 45 UM R iz Ar s 22
FFITR 75 B8R ZE8 CAPS Frid, B
NTHEH AR fEF MR LC-95 H,
AN RO IS AL EE A of-2 A 3 I E R

RPUIE B LR A5 K MLO FIfL R 7% AtIMLO2
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ST RE T % h SIMlol FEIR, 8 71 H X (499 1) 6 1/
FEAERT, SR N R ET 58S H Ol-1.
0l-3.01-4.0I-5.01-6 W5 &, KB O
NS5 1PN 5 i 8Os N A 9, TR 2 ]
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BT mlo Z 5P MK Je 295 R FTR
BUKM R A5 5 47, i 75 24 g (PEN D b
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F () ROR2 AN FFIF PENI (K IEVEFIE K, B ¢ %
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RIEDIRE, J5 78 1 E Z0E R 2 W Bh 36 1) 4 Wb S
A0, U BH 4 M P R 328 0T 4 i AR Y G g B OC
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P IHE RN G RO, REE RS MIER, Bk
959 B AT LS S e MLO JER R IA , IR
Ca™ [ HELEES I 2= 455 2 MLO EEE R C bk i
1 MLO & A S 5™, 755 R, CsMLOI 15 4%
Pl A 12~14 h JG 405 S RIS TN L, AT
Be 2 540 o B 14 JE R ABC #3885 (1, HET 4% 8
JRE A @R 3 14 A MLO B2, ix 26
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B R B 45 A X DL R A 4 R X IR, Y
CmMLOS5 FNEAG X 572 bp AL B & A Hps L 58
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HRG IR U5 24 h AT 72 h = RS AR R HUE R o6
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Fio bR F A A o e 12 5 TR 1 ) R BV AT LA 1 I
PR 431 4% X 2 AP 7 S At R

B 7O B R Ak B N OB, PR DIR &
DRI E B 8% 160 96 A A k) SR IA A7 AE 22 57, CIDIRS
CIDIRG6. CIDIRS 1 CIDIR9 - B 7t 47 ¥ b1 Rl rp
1K, FFAE 72 h A BIWEAE , B S 8 7N R B DIR K&
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VDB AR OG0 R I NL A R HEAE S, B SR
B, A5t 48 B 2[R RE AT DA vy 7 TN K96 1)
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F i ) fe % N Ceffector- triggered immunity,

- 5 .



FRALREK

hOE R

37 %

ETD , 31 3 sh B AH I R R IA . B T o &
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HAR K390 . Wang S5EEVHF 5T B, 200 T DU IS i
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HEAT 406 WAL #, 8 L LL CmACS10 M #% O 1)
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RS MR Y SIE R WE B SR B, Tam-
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