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DABk B — -1y 7 =0nD R I s pi e s = El IEEE - (B 1.5 cm)
b A 20-24°CH52E 14-16 R KRFIRIEZ 34T (4.5 x 10%-6.8 x 10°
conidia/leaf disc) » FEH K 24.8-42.3% > i 16°C 55 16-19 KAJEE4: 3.2 x 10%-3.5 x
10* conidia/leaf disc Zor4EHIT » BE4HEK 22.5-33.5% > 12 F 28°C AEfmin /A H 5
AR T 8 Jx 32°CHYEREE MEAEM - DIERIRIE 3 A Al 7 e ffi o34
R e T R - S AR AR50l 42.0 J2 23.3% > TiILL (10 £ 1)
conidia/cm’® FAJRFREJF S BAE Y SR EIESE 2 SRS /2 R 70.5 Jz 44.5% - ¥9E
FFET AT 24 e ACHIEREE N » FURDR B 43 AR fid 13 I REAfERY 7 B0 30 RIFE )
1E-30C BB A (-196°C) WHUEIR T - AREZIE S I AETT - THZMEER
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H¥iR 2 I (Cucumis melo L.) FBE
MERRETZ—  EEEH K EbiE EEH
Podosphaera xanthii (Castag.) Braun & N.
Shish [syn. Sphaerotheca fuliginea (Schlecht.
ex Fr.) Poll; S. fusca (Fr.) Blumer emend.
Braun] F5[# (Huang & Wang 2007; Tsay &
Tung 1994) - fFiEE] (Pitrat ef al. 1998) ~ ZE[5]
(Zitter et al. 1996) ~ DLfB %I (Cohen et al.
1996) ~ PRELA (Alvarez et al. 2000) Jz HAR
(Hosaya et al. 1999) ZiiteH % P xanthii

AH/NER R EREESH 2 (EAE)N
f > RTEEI B ES & 2 A E A A E R4
MU E - HAWRE 2 f AR NEE R AT
JRIA] —#E5 1 (Huang & Wang 2007) - Hf I
HIEY AR E 2 R s A H  (obligate
parasites) > HEEF]HE FiGHEAYE=R T Mk
AT EEA R KRB ERM R =
e EITHE R E ZE RS (Nicot et al.
2002) -
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Do BRI EARMALE RSN AR
VORI E 9 BRERDE (Bardin ef al. 1997;
Bertrand 1991; Cohen 1993; Epinet ef al. 1993,
Huang et al. 2002; Nicot et al. 2002) - SR EH
I E 8 BeENTE T Fel i B s
WA LA WREERE S T HNET]
BAEEE PR 38 TN AR R FERARSE -
{8 Bertrand (1991) LI T3k 2 G P
xanthii . Golovinomyces cichoracearum (D. C.)
Huleta YEFTHFZE - H A6 A o 8218 5 Ry 12
18-22°C £53% 10-14 KI5 LT - ARWFFEEEH
TEE e TR IR B AL B 2. R RTE T
% REMCR R AT CE R SOETT
DABEAERARZE . B

MFERTE

HAEYHE - EEFRERME R
fis

#5725 IRAN-H K5 i I fl 1 B
TR MR TR AR B B R M P 2 - 738
FRMEEREERRR Lz 5 WEBEE o 7?
H 78 28/22°C 6 12 /N2 4 R ks
4-6 31 - FHIVEIRR A 4-8 JFrod &b EE - HY
TR A7 R BAEE DL E SRR VETR - PRSI
K (%R E M - A0 200 mL JEEK 0
AW Tween-20 FLENE MEAIRERE) RETHE
1 5388 » SERR 7KL 3 K > IREZIFERE/K - FELL
FE R IR 1R < 2B B2 YT E AL 1.5 em
B FmEL o BREE 2 BiEKe
BBEFEFRMA (AL 659 cm) » IRIIEFE S
5 50 ppm tetracyclin Z M-solution (mannitol
10,000 ppm Jz benzimidazole 30 ppm 2 7K /A¥K)
AR ST RN A el K AR - DU EEIE
Fr iz 1% 0 B HE g Al B TS 4 v A B RS R
(Epinet et al. 1993; Huang et al. 2002) -
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T o BT RRHERE 14 em < 555 em 2 F
S N ERE A L EEE R
T FEieER TR 250 mL
Tk B ATEENEZERA DEEERHER R -
FARBIIR Sy - BE0I 2 RERFFEH - #itR
AT b 2 EERL 0.5 em 2/ ML
LIGEER/KERZRE - 1t 2428 CH5 % 6-10 KA[RAR
AATHER? 2 B H 2157 (Huang & Wang 2007) °
B RE R ZMEIZE

JR 2 P o BTGB - el g
R BTG o AR A 2 B IREE Fr - R g
RS N ARSI R T H - BRHL
H—fruh g Bk ZEE - (IRAN-H i
1) - BN EE R EREA T B
(EAK 6 cm) MEITHMELE sk EIHEH
MIEINZE r B & A bR EEE
b FFHEH S EMTR - B ERTTER
HYBE— 152 - JRAY 3 sElERH - il
BaHH#HL 4 Frasfr - o BEFrBhE 10 & EA -
FHEES R A SLEE 1 ZEE ) DL 1 @
FH IR 9 B A BERR 0 Y 24/20°C (HA&RIRD
JERR 12 /NRFRY BRI T RS AP SEE A I
RIS AEMT > B ETRERS
BEEF E o BSEARKESEMT o DIERER
Px-001 (Podosphaera xanthii race 1> [2Z5 @2
B P YR B SR SR AT TR F R E) Ry
e el HEE Bk -
HABEMRE S EAFRFRIGALBHEE
EiEZRERLH

FUFRERARH - 37 LB HRAER NI Z
2% BETEREHE (acetate cellulose, Sigma, USA) »
o7 A FF IR BB A A L | BN IR E N
(A TR IRAR RS - 24°C FRREESE 48 /)N
FFf% > ABERSER MEHES 100 JH A1 Bo8%
HEZEZER (Tsai & Tung 1994) » R 3 4 -

BESERAE - GIEE B A DAZE
SREEHFE (air compressor) FBEHIZ RS
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IR - B TR IR DS FE A i L&
HREETE - PASFE—HE | om® Z/KIENEEETH&
AT EIME P& 0 DURTE EE i & 2
FEBER AT = AR PR (10 £ 1)
conidia/em’® » B H A 24/20°C YL 12 /NERS.
ERARTE 12 KRk CskfymmaEi b et
BEZ B (%) WkEREE (Huang et al. 2006)
mEHEERMEAMRREENRERR
ZIFHEMEHZEE

4% 50-60 conidia/cm’ FIEYR LI
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B SE IR Fr DAZ2 SR R R B H o SR B o A A 1
WA SRS 200 em® Z [EISEE A (H
ID-1F) » fEHH ARV BB R 3 Frififs
1 em?® 7K B AR BE KR BERBREAE R P | AR
M AT ERKEIE TR (BT
AGETH) > FFREL 200 om’ A - BT RE%
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Fig. 1. Single-spore culture of Podosphaera xanthii on muskmelon leaf disks (A).
Vials of conidia of P. xanthii stored in a liquid nitrogen tank

disks at 24°C for 16 days with air-blow inoculation (B).

Conidia propagation on leaf

(C). Equipment (air compressor) (D, E) used for inoculation of conidia of P. xanthii on leaf disks of muskmelon by

the air-blow method (F).



FA] DA R EZE Mm% - SR
B PR B AP T BRI - Y 16 ~ 20 -
24 J7 28°CHEE 14 J¢ 22 RAYr A1 - LA
i 5 B GO A SRR - R
B4 EE (M) - MHEEBEEEEETT —X -
BB RE 2R E A AL

HY bk B A K& BB E R 5 E i+
(HZR 24/20°C » SBIR 12 /M) ZZEEF -
ZE R (1) BEEREAT - REREE
O (BEOER60cm: FEIIHRR 6cm >
15 120 cm) DUBIERSEIR S 53 28 filFIRVE TR [E
HEE P RAHIERE 5 (2) TR A f
FIRVE A /K Z B R M SRS 158
TFIR - DA 5 2 W A1 A SRRl T - 2 Fl R
R EMESE (10 £ 1) conidia/cm® > HR
HZE 24/20°C Y8 12 /N sl ss Tt - &
FREERE (Huang et al. 2002) » FFEH 6 &
1 MR EMET—X - Bt /7=(0G
TR FIRIEBIE N ERE 2% ehBiHE < B
Frb o FABEGASE TSR AR Bk

B4 EE - MR EEET X -
RREEEHREFHNAMFEREREKZE
£

Y Ft B A KEAMRE S ERTZ
EEEF (HEE 24/20C > SBIE 12 /RS
14-16 X) - YIRKE 2 mm ZBIRF > BRI
KIS RZIRFERZ S 2 R (ZE3 24-28°C) >
BRARGRE SR - B 2 mL B A
DiEiR S S KRS > 43R 24 ~ 4 K
SB0CERMARBERERCMMART - £
RFE 7~ 1430 ~ 60 K 180 K » HUHFH I
BEGRIIR P DURTT L 77 925 17 I I ot B I 38 4
o HH AR 38 2F S A AR Z ] DRI e 25
FERMBE  WSTFESRERENHT
TETT GBI A IR o BRI R I EERAR A
LW BRI ELRE R 2 ER A L
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{18 HE IR Fr #0532 3E 6 Fr b 5001000 fiE
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2 Z PREUEE — i T T R AR A LG 8 K
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+  REAEE I I B AT R VR Y L
Hhy 0-15% » (HIERGER R ZE B Fr FF Bk B Al
E oG B 2 25 B U T R R 9 B
Hhy 20-50% o
mEHEERMEAMRREENRERR
ZIFHEMRHZEE

& 1 BBER  soEa I ERRE
AT B Ry 20-247C 0 8 J 32CHA
AbsEtE R A EAMT - DI PRI A
R B A A - BE AR ZEE | 0 AR 20
B 24 CIRERE Y - 9 REBRANESKESE
Y (REZ AT 250k 1.9 x 10°
8k 7.1 x 10° conidia/leaf disc* 14-16 K& T
BAGEREEL - 2HIK R 4.4 x 10°-4.5 x 10°
5% 5.3 x 10°-6.8 x 10* conidia/leaf disc » Tffj 5%
FRIEE®E 14 Rixm > 4300k 33.0 2
42.3% AT EANENIN > EEAFER
WIS C SEE A 5K - T3 =l
FRERT > A 26 K& > TEFRIHIR 8.0
0.0% ° 16°CEREZHIALE 9 REEA v 53
AT 16-19 RIETERS (3.2 x 10%-3.5 x
10* conidia/leaf disc) HZZFER5E 22.5-35.0% >
26 REBBHFFPH 10.3% - 28CIRE TIFR
9 RIRFIIEE "WREE 2 fl T fl F BB
B R 14 K2 1.1 x 10* conidia/leaf disc
B 21.3% o 12°CERE 16 REM > MAETFEIR
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Table 1. Effect of temperature and culture period on sporulation and vitality of conidia of Podosphaera xanthii

cultivated on leaf disks of muskmelon

Conidia/leaf disc” (Germination rate %)~

Temperature (C)

Incubation

time (d) 8 12 16 20 24 28 32

3 0 (ND) 0 d*(ND) 0c (ND) 0Oe (ND) 0f (ND) 0c (ND) 0 (ND)
6 0 (ND) 0d (ND) 0c (ND) 0e (ND) 480 f (ND) 0c (ND) 0 (ND)
9 0 (ND) 0d (ND) 280 ¢ (ND) 1880 de (10.2 d) 7140 ef (34.8a) 5230b (12.0b) 0 (ND)
12 0 (ND) 0d (ND) 2260c (8.5d) 8940cd (16.8bcd) 16640d (41.0a) 6895 ab (15.8 ab) 0 (ND)
14 0 (ND) 0d (ND) 10140b (32.5a) 44620a (33.0a) 53300b (42.3a) 10985a (21.3a) 0 (ND)
16 ONND) 160cd(ND)  31880a (33.5a) 45000a (25.5ab) 68000a (24.8b) 10415a (17.8a) 0 (ND)
19 OND) 540c (ND) 35000a (22.5b) 46760a (21.3bc) 53940b (153¢c) 7615ab (15.8ab) 0 (ND)
22 0(ND) 2260b (12.5a) 28100a (18.3bc) 31200b (14.0cd) 38135¢ (4.7d) 4435b (3.0c) 0 (ND)
26 0(ND) 2850a (11.0a) 13750b (10.3cd) 16050c (8.0d) 13350de (0.0d) 3670bc (0.0c) 0 (ND)

“ The mean value of conidia number of one leaf disc.

Y The germination rates on acetate-cellulose glass slide were examined after 48 h at 24°C.
* Means followed by the same letters within each column are not significantly different at p < 0.05 according to the LSD Test.

% o [ERREE 2226 RiZBRBPEEA: 2.3 x
10°-2.9 x 10° conidia/leaf disc > ZEEF R %
12.5% o B4HY 16 ~ 20 ~ 24 J 28°C Ra%% 14 K 22
KT HERN SRS L (BHEE
(10 + 1) conidia/cm?) » BEFH 20 ~ 24 K7 28°C k2%
22 RZAAFH 14 RZ T35 0K SRR
FL - T 16°C S E 22 R M7 14 R flr
R R RR A 2R (R2) -
N EEAMRE R Z G LR

DUE W% 47 A 05 IS 2 $2
B 3 28 RV IR BB - Jr AR T3
oAl ky 42.0 B 23.3% (i 53 BT R & %
HEEE BRI Ry 70.5 J 44.5% » IR BAE ZR
(p <0.05) -
BRI EEHREFHLABMFRREZE
488

F 3 AURS SRR o FTEER S I R e B
AR AR Ry 36.7% » TRz R A Ky

4.5%  fEF (24°C) WEREET > DIEEF A
BEEERIEH IR 75 B FE - e B R iz
PR T RERHER AKX (0.3-1.3%) > (HK#%
pR B 2 o A A uE R Fr B EEE e (500-1000
conidia/leaf disc) T]IEFIERLL BT » SRS
14 RELRFEIETT » JEH5 - kg -
BRI EEE o T 4CRM AT 2E
FRAAERE 2 30 K 7E-30°C iR RE R R
BT FrEETF A o ARMEZ R
fUFRHERTE 180 K& » Har M aTE T
TR T ZEE Fr -
S

AT R B RS o TR
ERIEEN R B — T - PRI <
FIAFTIEEE R %88 (single-colony culture)
LI E”E (Moseman et al. 1965; O’Brien et

al. 1988; Huang et al. 1995) » 754 22 FIBKIY
B —fFE 57 (single-conidial-chain culture)
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Table 2. Effect of incubation period and temperature on conidia germination and pathogenicity of Podosphaera
xanthii harvested from leaf disks of muskmelon

Conidia germination % “ (Disease severity % on detached leaves)”

Conidia culture temperature (C)
Culture days 16 20 24 28
14 32.5a% (73.0 a) 33.5a(81.7a) 42.32(83.3 a) 213a(31.3 a)
22 183b (68.3a) 14.05(25.0 b) 4.7b(15.0 b) 30b(2.3b)

* The germination rates on acetate-cellulose glass slide were examined after 48 h at 24°C.

¥ The disease severity on detached leaves was calculated 12 days after inoculating with surveyed on detached leaves which
inoculated with approximate 10 conidia/cm’ of Podosphaera xanthii. The ratio of patch area on the detached leaves caused by
the pathogen were surveyed as the disease severity.

* Means followed by the same letters within each column are not significantly different at p < 0.05 according to the LSD Test.
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Table 3. Effect of sources of conidia, storage temperature, and storage period on viability of conidia of Podosphaera
xanthii

Conidia germination rate (%) *

Storage period (d)
Storage condition  Source of conidia 0 7 14 30 60 180
24°C Fresh 36.7a” 1.3 be 0.0d 00c 0.0b 0.0c
Dry 45b 03¢ 0.0d 0.0c 0.0b 0.0c
4C Fresh - 8.7a 4.7a 37a 0.0b 0.0c
Dry - 0.7¢ 1.7¢ 03¢ 00b 00c
-30C Fresh - 00c 0.0d 0.0c 0.0b 0.0c
Dry - 27b 2.6b 1.7b 30a 20b
N, (L) Fresh - 00c 00d 00c 00b 00c
Dry - 2.7b 2.1bc 23b 2.7a 3.0a

“ The germination rates on acetate-cellulose glass slide were examined after 48 h at 24°C.
¥ Means followed by the same letters within each column are not significantly different at p < 0.05 according to the LSD Test.

ASEFE LM LA ERY (Smith 1970; Evans
et al. 1996) ; FHAE R A B — B v 70 Bk fE w2
FIRPRFLAYRCR - BURBEAIE — T 55
#% (single-spore culture) 374l fLE MRl
(Bertrand 1991; Huang & Wang 2007; Nicot et
al. 2002) o AHF 52 H 4 FH FATRH TN F R 97 B B
PRI - LR EIR BEFY BEGA ST T PR A B
BNIEEFT L AR R - HEH
FLIFIR T RE e ELREE FH I ZE Fr A BRI 1 R

B G TR - 8l 5 B A
A SB35 50 K A HEE
FBEEERERRN L FFREFNS4E
fil71% > FPKEAETE > QIR 5 EEEE
R < ZE B EE T Podosphaera
xanthii A BN FEE OERR Z ol 2
IRAN-H - B¢ # % §i 9% M 09 & I 7 2
(Bertrand 1991) » A RE SR 2% HH Ml B 74
HYAE B/ o
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B FE A B AN RIRERE S AN RIS R R
ET - SRR A Ay R B 2R
HRARE] > 16-24°C RyBIa 53 A A F U BCE Gl
F§ > B P 6.8 x 10° conidia/leaf disc FIIK
M AT E GR D) AREEREER
22 RUFEHMENBILARCER LA
GRi% - HEEZFRER - A S RGEE g om
BE (3 2) 0 sEEek RIS E B AR
AR (Nicot ez al. 2002) - #EEg T FEUHH I
FIR I B 23 A - T DU e B G - R
WFZeY 2024 CEZ&E 14-16 KB 16 CE&E
16-19 RuJJEG R BERZFREH L0 EMT
(3.2 x 10*-6.8 x 10* conidia/leaf disc » ZEHE
22.5-42.3%) - Ryt aABEn B oK IR (R
1) - G¥EeH Blumeria graminis f. sp. hordei
B Golovinomyces cichoracearum 5 1 HEY
SRR ] E 80% - FRAER 5-8 H
53 A f 1 RIS 27 SRR Ky 18-68% (Sommers &
Horsfall 1966) » BEETHER 7042 738 2R
15 A PRIERAIET I R B R RS = B
R 2124 C K58 14 RiZ AT Ry i 9-14
REAFEMTFIIES BRI -

DAZ A - WR AR A 37 32 2 1 Ry e Sl H AR
R B T R BRI R Y TR B AT 2 AR
i - 5 E 6 32 1 39 Z) Bl i (Bertrand &
Pitrat 1989; Epinat ef al. 1993) » {H R 554G
MR (Epinat ef al. 1993) » HIfEAR/\
DI ELEH PR ZE (Huang et al
20006)  #AHEH LT R IRKERE (Bohn
& Whitaker 1964; Reeser et al. 1983) » AR
it 5 B SRR B 7K o R A I R i o A
T B R KR BB E (Sivapalan 1993;
Yarwood 1978) » #tZE# 38 Ry fil 1 RETF IR AN
B R IR B Y A -

F K5 975 BRI 53 A 0 B BR vk 0 TS 7 2
FHARI PR N A S ETE o — B Rl

Fs8w H3W

HETE A EARRBIKETETT - ARFFERIHT R
HUR » AR RENERNZHA » 15 24
B 4ACHYEREE | o0 A A1 HOTS T (R RE 70 T HE
£ 78030 KAt - HDARKHZIRA 5342 il
B 5 PR HEE AR 2R B AR AR R
T o BIBEAETTARBIRIIRE » RPN EET 2P
HEREM BT IR-30 C B A (-196°C) R
180 R BTG BRI 34 1]
IEER-30 C BB A TP R 1F (2 3) - FFZ 2
FHLUEE (-70C) BUREEKRTE H kR
(Dahmen et al. 1983; O’Brien & Wienert
1994; Stummer et al. 1999) » EHINEIRFE
W 2 I E R B B R AT 2 AT P T
577 > SRR AT I R 9 B ] B TR 2 3
HZ2 A T R AR VR BB B R - BEAR S 28
KR 3% - (HELHE 500-1000 il 73 4F /45
W EEE b o YIRENEA I -
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Propagation, Inoculation and Preservation of Podosphaera xanthii

Caused Muskmelon Powdery Mildew '

Jin-Hsing Huang??, Chun-Wei Chen?, and Junn-Feng Su?

Abstract

Huang, J. H., C. W. Chen, and J. F. Su. 2009. Propagation, inoculation and preservation of Podosphaera xanthii
caused muskmelon powdery mildew. J. Taiwan Agric. Res. 58:176-184.

Single conidium of Podosphaera xanthii, causal agent of powdery mildew of muskmelon, were
isolated from colonies on diseased leaves and cultured on the leaf disks of muskmelon for purification
and production of conidia. The range of optimum temperature for production and germination of
conidia of P. xanthii was 20 to 24°C. When conidia were inoculated on the leaf disks (1.5 ¢cm in diam.) by
the air-blow method and incubated at 20 or 24°C for 1416 days, the fungus produced 4.5x10*-6.8x10*
conidia/leaf disc with the germination rates of 24.8-42.3%. When the inoculated leaf disks were
incubated at 16°C for 1619 days, the number of conidia produced (3.2 x 10°-3.5 x 10* conidia /leaf disc)
and the rate of conidia germination (22.5-33.5%) were highest at the temperature. The conidia number
and germination rate were low for the cultures incubated at 12 or 28°C. The cultures failed to produce
conidia on the leaf disks incubated at 8 or 32°C for 14-16 days or longer. Inoculation of conidia of P.
xanthii on leaf disks of muskmelon by the air-blow method was more effective than the spraying method
using conidia suspensions. The germination rates and disease severity were 23.3% and 42.0%,
respectively, for the inoculation method of conidia suspensions, compared with 44.5% and 70.5% for the
inoculation of air-blow conidia. Fresh conidia remained viable for 7 days at 24°C and 30 days at 4°C
but they were unable to survive by storing at -30°C or in liquid nitrogen. However, air-dried conidia
stored at -30°C or in liquid nitrogen survived for at least 180 days.

Key words: Melon, Podosphaera xanthii, Powdery mildew, Propagation, Inoculation, Preservation.
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