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Effects of Temperature, Relative Humidity, pH and
Triazole Fungicides on Sporulation and Conidial Germination
of Uncinula necator

Jeung-Haing Oh*
Department of Agronomy, Dankook University, Cheonan 330-714, Korea

ABSTRACT : The experiment was conducted to obtain basic informations on the effects of
key environments and fungicides on the sporulation, conidial germination and initial growth
of the hyphae of grape powdery mildew fungus Uncinula necator. Maximum sporulation oc-
curred at RH 76~96% in vitro adjusted with sulfuric acid solution. Cenidial germination and
initial growth of the hyphae were better at 5% water agar than distilled water, and best at 26°
C and pH 5.0 of the substrates. Germination occurred equally well at light intensity of below
100 lux or dark condition, which was better at water agar supplemented with leaf extract 30%
than pure water agar. The water agar supplemented with triazole fungicides reduced conidial
germinations and initial growth of the hyphae significantly, in proportion to the increase in
concentration of the fungicides, but the magnitude of reduction depended on the fungicides.
Particularly in myclobutanil, reduction rate was very low as increased in concentration.

Key words : Uncinula necator, Grapevine, Germination, Environment.

Seltet L AR QA H3e] 148%2)
19,773 haol] o], HZ 3252HE9] shiz 14
Huda] AEe] Esr) 24, FARAL A AAE
A7 AldAul g2l AokA Az Hsts g
o}, zefu A8 e d2RF, a2vly, AA T,
FEF-EHTor A4F Ao A= HalE U
o FAIHE RIRIcH(10).

%% 7} (Uncinula necator (Schwein.) Burril)
2 AdAul EEfldlA gol A wAls F2
triazoleA] A-tAle] AtZol] o]Esta et AW
2] el 2 EAH ol F719 A o A, 22kdAL
2] A T AR RN 7 DA L5, F5,
F27 9 Axate ATA 5 3880 A 3%
H=tH@8). Yarwood 5-(17y2 #7H54g £APdo} B
Zrd o) 2xele 11-28°ColZ A2 xE 22°Ce
3 shd ot Eatel] wel Lxw = ohaksith(s, 6).

*Corresponding author.

29 e AUFEr A2 AHANE EAp2
ol 7Fsaheha shel Sh(2) 85% ol shell Al golat
A) GETHE ShRrhd). A R EAbTelsh Uy
o 2A12450] & A2 M usle] Serks), Nair
s} Ellingboe(9)e 2 VAT 75 A
o 249 3o ot shadch 2ot EE 95}
suEe] EARA, Bt % el JHHE VAL
ol R A e F3] BHAITHL,S,8).

Wb ATE LT YATYT) $ATA Y
A, olell BN $2 BAL D AFAL dE
2ASERA o 2R AP 7122 E dus
shaiet.

e U Yy
BMER Yol i &xo I Aowxe

FAL PALAY(3)LE st 500 m! AHzhEe)
23 248 FAENE Y3, WrEee] HAg



KOREAN J. PLANT PATHOL. Vol. 13, No. 4, 1997 211

X5 Ao IHE e B2 /MHA "o &
AE2E ALY F AzEals59be)] $-efo) Fx) ¢
A Wiz P83 o)7E 25°C, 100 ux 3yFs}
oA vieksle] YA A4F-E AAHLE T
2 Aojyle] 1 mmie] FQFAE v Ao
2 254HE A9

Ml wolol] st BAQ0IC] HE. FFHT
2 0.5, 1.0, 3.0, 5.0% 3wl 2] (water agar)E THEo]
Ao 25ty F7E do] 2443 xHAdR A
Fo % 7o) PAHR FAFAE BLo2 o] H
Z A7}, o] AL 25°C, 100 lux 3 %3lolA] wilokF
F8tn| & o]l AAH LR FAEA] Yol
7 gAY A1E ZABRICH FA XA} ol ¥t
BAl 9] dL 1% AR}l HEY ZALE b

<} 100 hux FAteellr] whofsiod wlwsigict. xo}

pHY 9L 1% |l wiFL=F 20, 23, 26,
30°Co} 430 8 313 pHE 5, 7, 99] 350 23}
of wjekdt oS, AAH R wolg& AR #
AMEAL dolg-e 100749 EALE, TAF] AHole
2070 olate) EAE ZAlslglon AYL MFoz
Sashaeh

AEFM o ArAlel FAEX} gholol] chst HE.

xxo] dFuliAle T o2 §3 100 g8, 5
W& fY 100gE SV SF5E 98 3
£of 3000 pmo2 2087 WAEsA 1 45
JAFE 1230 R o] £l AB3] 2], AT
A EiA = T (/15 WA A 2 AM-E = i
azoleA] AbgA), flusilazole, difenoconazole, penconazole,
myclobutanil, triadimefon, triflumizole 5 672 1% &}
Al |9} 47 o] vl &2 FFsIe] A3}t

Table 1. Effect of moisture on conidial formation of Un-
cinula necator on the fruit surface of the grapevines in a
laboratory

Relative No. of conidia/mm’ at the incubation time (h)

humidity® 24 48 72
100.0 5.2 12.9 18.5 b’
96.1 75 197 22.7 ab
88.5 8.4 20.2 243 a
75.6 10.6 235 278 a
56.8 54 73 16.5 ¢
36.8 0.0 2.1 104 d

" Relative humidity was controlled in a Erlenmeyer flask
using sulfuric acid solution.

® Figures with the same letters are not significantly different
at P=0.05 level at Duncan's new multiple range test.
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Table 2. Effect of agar content in water agar medium
on conidial germination and hyphal growth of in Un-
cinula necator

Agar % Germination at the incubation  Hyphal
content time’ (h) length®
(%) 5 15 25 35 45 (um)
0.0° 07 4.7 8.3 133 167 a 231 a
0.5 13 53 113 17.7 197 a 252 a
1.0 20 67 130 183 203 a 273 a
30 1.7 6.0 120 157 220 a 326 a
5.0 20 7.7 133 177 223 a 336 a

* Incubation was made under 100 lux of fluorescent light
at 25°C.

® Hyphal length was measured at 45 hrs after inoculation.

* Distilled water.
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Table 3. Effect of temperature and pH on conidial ger-
mination of Uncinula necator

% germination at the incubation

Temperature pH time (h)
(0
5 15 25 35 45
20 5 17 137 160 187 29.0
7 13 63 97 120 197
9 13 83 110 123 183
Ave. 14 94 122 143 223%b
23 5 37 146 180 207 320
7 10 117 140 157 210
9 13 110 133 153 220
Ave. 2.0 124 151 172 250
26 5 40 120 167 237 403
7 27 93 153 197 247
9 33 90 153 173 207
Ave. 33 101 158 202 286a
29 5 33 97 160 250 367
7 27 100 120 150 210
9 27 33 103 143 193
Ave. 29 77 128 181 257ab

* Treatment means within columns followed by the same
letter do not differ significantly at P<0.05 level as
analyzed by Duncan's multiple range test.
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Fig. 1. Effect of light treatment on the conidial ger-
mination of Uncinular necator on water agar medium.
Light condition was maintained under approximately 100
lux of fluorescent light.
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Table 4. Effect of the grapevine extract on conidial germination and hyphal elongation of Uncinula necator

% Germination at the incubation time (h)

Hyphal length®

Medium

5 15 25 35 45 (um)
Water agar, 1% 5.7 8.0 12.0 17.0 19.7 ab 34.7 abc
PDA 5.0 7.7 10.3 13.0 150 b 252 ¢
Fruit extract 30% 4.7 57 6.7 8.0 90 b 26.3 ¢
Fruit extract 50% 5.7 73 83 103 137 b 30.5 be
Leaf extract 30% 8.6 133 16.7 227 283 a 515 a
Leaf extract 50% 6.0 9.0 13.0 17.0 19.3 ab 452 ab

“ Hyphal length was measured at 45 hours after inoculation.
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Fig. 2. Conidial germination of Uncinular necator on

water agar supplemented with the fungicides at the dif-
ferent concentrations.
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Table 5. Inhibition of hyphal elongation on water agar
supplemented with different concentrations of fungicides
in Uncinula necator incubated at 25°C for two days

Concentration (mg/m/)
0 02 04 06 08 1.0

Fungicide

Flusilazole 764 615 475 393 353 275a

Myclobutanil 764 955 89.7 62.6 399 269a

Difenoconazole 764 61.1 445 347 279 20.6ab
Penconazole 764 63.0 44.1 349 263 223ab
Triflumizole 764 456 351 265 187 158D

Triadimefon 764 71.0 622 431 305 244a

* Treatrnent means within columns followed by the same
letter do not differ significantly at P<0.05 level, as
analyzed by Duncan’s new multiple range test.
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