NEFO

Res. Plant Dis. 15(3) : 187-192 (2009)

Effect of Temperature, Relative Humidity on Germination and Development of

7

Research in Plant Disease

[ ©The Korean Society of Plant Pathology |

0FE BIIRHET (Leveillula taurica)2| LOISN X HEH
Uchstx - uEsk - 0|FY - BES - BRY - BHs
SRS sk el SR

Powdery Mildew (Leveillula taurica) on Pepper and Its Inoculation Method
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Pepper powdery mildew, Leveillula taurica is one of the most important pathogens of pepper in the green-
houses and fields in Korea and is becoming a worldwide disease. These experiments were carried out to inves-
tigate the optimal germination, disease development conditions, disease incidence and effective inoculation
methods of pepper powdery mildew. The incidence of powdery mildew was investigated throughout the coun-
try based on the major pepper growing areas in 2009. The average rate of infected leaves ranged from 15.3%
to 81.8% in greenhouses and fields. Powdery mildew incidences were more severe in greenhouses than those
of fields. The optimal temperature for conidial germination was 25°C and showed the highest germination at
6 hs after treatment. The range of temperature for germination was 10°C to 35°C. Temperature of greater
than 30°C and below 20°C affected the abnormal germination and germ tube elongation. The optimal relative
humidity for germination and germ tube elongation was 85% and germination increased as relative humidity
increased. Disease development started 8 days after inoculation and showed the highest disease severity at 15
days in greenhouse and field regardless of varieties. Among three different inoculation methods tested the
spore dropping method was better than touching with infected leaves and spraying with spore suspension.
However, the method has limitation in mass inoculation due to the amount of time consumed.
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Table 1. The disease incidence of Leveillula taurica of pepper in
the major pepper growing areas

The rates of infected leaves (%)*

Location

Dates Greenhouse Field
Hoengseong 9-11, Sep. 67.4(46~95)  36.4(33~37)
Wonju 9-11,Sep.  81.8(79~85)  72.3(70~75)
Eumseong 9-11,Sep.  58.6(2.9~89) 44.0(34~62)
Milyang 20-22, Apr.  32.6(28~37) -
Changnyeong 20-22, Apr.  38.9(32~43) -
Changwon 20-22, Apr.  15.3(13~19) -
Jinju 20-22, Apr.  36.1(29~44)  47.7(12~78)
Hadong 9-11, Sep. - 59.0(55~63)
Yeongam 9-11,Sep.  77.4(59~92)  16.8(11~25)

*The rates of infected leaves (%)=No. of infected leaves/Total num-
ber of leavesx 100.
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Fig. 1. Disease symptoms of the pepper powdery mildew (Leveillula taurica), germinating conidia and conidiophores. A: Severely
powdery mildew infected pepper plant, B: Conidial germination, C: Conidiophores, D: Yellow spot on leaf surface, E: Powdery mildew

on leaf under surface, F: Infected leaves became dropping.

2] theFsiAl 2AFE ATH(Table 1), AR el wabr Al
ARl A= 15.3~81.8%(F T 71%), =4 Aol 16.8~
72.3%(BF 46%)°] C1BAES Hof AAAelA 5
A7y o] o Bes B AT 7R A
2 A ¥ Bl E 100%9] 7k oS
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1A, D, E, F).
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ol g ZAMSH Z3N(Table 2), F-21]Y3HA] 647+ F

Table 2. Effect of temperature on germination of Leveillula
taurica conidia on glass slides incubated for 3, 6, 9, 12, 21 hrs at
85% relative humidity

283 2EEEE 25°CoA 359%E 7Y =0tk g
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UTH(Table 4). 25 ol Zol& 45k A3+ Table
39 A A mFe} 7Fo] 20~25°ColA] 105.8~107.7 pmZEA]
7P Aon, FEHE wolis S A, 85~93%
oAl 79.7~80.3 pm=A 71 A TH(Table 4). 225 217}
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Table 3. Effect of temperature on germ tube of Leveillula taurica
conidia on glass slides incubated for 6 hr at 85% relative humidity

Length Temperature (°C)
(m) 10 15 20 25 30
Germ tube  90.8 77.2 107.7 105.8 76.1

Temperature Germination (%)

(®) 3h 6h 9h 21 hrs
10 0.0d 3.0d 8.0e 21.0a
15 1.0d 5.3d 11.2d 12.4b
20 10.2¢ 19.9¢ 18.8¢c 16.7ab
25 25.3a 35.9a 35.2a 22.9a
30 16.3b 23.8b 23.8b 16.3ab
35 0.3d 3.1d 2.6f 0.6¢c

Table 4. Effect of relative humidity (RH) on germination and
germ tube of Leveillula taurica conidia on glass slides incubated
for 6 h at 25°C and at different RH levels

Relatives humidity (%)
55 70 85 93 100
Germination (%) 22.6c  26.3bc 38.5a 29.9b 29.5bc

Germ tube (um) 62.0 69.0 80.3 79.7 66.8

“Values followed by the same letter in the column are not significantly
different at P=0.05 according to Duncan's multiple range test.

“Values followed by the same letter in the row are not significantly
different at P=0.05 according to Duncan's multiple range test.
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Fig. 2. Disease severity of pepper cultivars at 8, 12, 15, 19 days after inoculation with Leveillula taurica in greenhouse and field. (a)
Greenhouse (temperature 15~35°C), A: Nokkwang, B: Wangdaebak, C: Buchon, (b) Field (temperature 9.9~28.5°C), A: Cheonhatongil,
B: Gilsang. “Values followed by the same letter are not significantly different at P=0.05 according to Duncan's multiple range test, "Error

bars are standard errors.
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Fig. 3. Disease severity of pepper cultivars in according to the different inoculation methods (conidial suspension spray, touching with
infected leaves, dropping the spores) in greenhouse and growth room on 1, 5 October respectively. (a) GH: Greenhouse (temperature
15~35°C, RH 40~70%), (b) GC: Growth chamber (temperature 27+2°C, RH 40+10%). *Values followed by the same letter are not signif-
icantly different at P=0.05 according to Duncan's multiple range test, *Error bars are standard errors.
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Fig. 4. Showing disease severity of the leaves symptoms after different artificial inoculations. A: Conidial suspension spray, B: Touching

infected leaves, C: Dropping the spores.
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