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Abstract

Eleven plants infected with powdery mildew disease were found as hosts of a mycophagus ladybird Illeis koebelei in Southern
Taiwan. These plants were chilli, cummingcordia, flamegold-rain tree, garden cosmos, golden shower tree, Indian heliotrope,
Japanese snake gourd, melon, mulberry, persimmon, and sunflower. Among them, persimmon, golden shower tree, and
cummingcordia powdery mildew fungi were important foods of I. koebelei. The ladybird was found year-round, initially on
persimmon leaves during late summer and autumn, and later on golden shower tree, sunflowers and cummingcordia, etc., feeding
on powdery mildew from November to next April. Only adults were observed on cummingcordia leaves when powdery mildew was
scarce in hot season. I. koebelei fed on 6 fungus genera; namely, Bulbouncinula, Leveillula, Oidium, Ovulariopsis, Phyllactinia, and
Podosphaera. Moreover, powdery mildew of Podosphaera on melon and pumpkin leaves were used for the mass-rearing for L
koebelei. Females laid batch eggs on plant leaves. The body of the first instar larva was grayish with blackish spots, and long setae
on dorsal segments. Larvae of second to fourth instar were grayer and yellower with darker spots but short setae. Pupa had
blackish spots on each dorsal segment with whitish thorax and yellowish abdomen. Adult had two blackish spots on the whitish
thorax with elytra entirely yellowish. The mean developmental time in days for the egg was 3.3, larva 10.4, pupa 4.4, and adult 13.3.
The 4th instar larvae and adults had higher feeding rate than the first to third instar larvae, with 1.02 cm2 / hour for the 4th instar
larva and 1.75 cm2 / hour for adult. Based on the preliminary results, it is estimated that a release of 12,000 - 15,000 adults could be
adequate for the control of powdery mildew on organic cucurbits in a 200 m2 culture under structure.
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Fig. 1. Seasonal occurrence of llleis koebelei on plants surveyed from September 2009 to August 2010.
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Table 1. List of plant, and powdery mildew associated with llleis koebelei
Field Laboratory
Plant species Powdery mildew species . feeding  Reference
observation*
test*
Anacardiaceae
Mango (Mangifera indica L.) Oidium mangiferae Berthet X Thaung, 2007
Boraginaceae
Cummingcordia (Cordia dichotoma Ovulariopsis cordiae Yen et ++ 0 Huang and Tsay,
Forst. f.) Wang 1999
Indian heliotrope (Heliotropium Oidium heliotropii-indici + 0 Thaung, 2007
indicum L.) Sawada
Caricaceae
Papaya (Carica papaya L.) Oidium caricae Noack. X Hsu et al., 2002
Chenopodiaceae
Small goosefoot (Chenopodium Oidium cylindricum var. X 0 Hsu et al., 2002
serotinum L.) curvare Wang
Compositae
Garden cosmos (Cosmos bipinnatus Podosphaera xanthii ++ 0 Tsay and Tung,
Cav.) (Castagne) U. Braun et S. 1989
Takam
Sunflower (Helianthus annuus L.) Podosphaera xanthii ++ 0 Tsay and Tung,
(Castagne) U. Braun et S. 1989
Takam
Convolvulaceae
Wild morning-glory (Ipomoea obscura Oidium ipomoeae (J.M. Yen et X 0 Thaung, 2007
(L.) Ker Gawl.) Chin C. Wang) U. Braun
Cucurbitaceae
Balsampear (Momordica charantia L. Podosphaera xanthii X 0 Cheng et al., 2006
var. abbreviata Ser.) (Castagne) U. Braun et S.
Takam.
Cucumber (Cucumis sativus L.) Podosphaera xanthii X 0 Cheng et al., 2006
(Castagne) U. Braun et S.
Takam.
India trumpetflower seed (Momordica ~ Podosphaera xanthii X 0 Baiswar et al.,
cochinchinensis (Lour.) Spreng) (Castagne) U. Braun et S. 2008
Takam.
Japanese snake gourd (Trichosanthes Oidium sp. ++ 0 this study
cucumeroides (Ser.) Maxim. ex Fr. et
Sav.)
Melon (Cucumis melo L.) Podosphaera xanthii + 0 Cheng et al., 2006
(Castagne) U. Braun et S.
Takam.
Pumpkin (Cucurbita moschata Duchn)  Podosphaera xanthii X 0 Cheng et al., 2006

(Castagne) U. Braun et S.
Takam.
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Table 1. (continued)
Field Laboratory
Plant species Powdery mildew species . feeding  Reference
observation*
test*
Watermelon (Citrullus vulgaris Schrad)  Podosphaera xanthii X 0 Cheng et al., 2006
(Castagne) U. Braun et S.
Takam.
Ebenaceae
Persimmon (Diospyros kaki Thunb.) Phyllactinia guttata (Wallr.) ++ 0 Hsu et al., 2002
Lév.
Fabaceae
Earleaf acacia (Acacia auriculiformis A.  Oidium sp. X 0 this study
Cunn. ex Benth.)
Golden shower tree (Cassia fistula L.) Oidium sp. ++ 0 Thaung, 2007
Malvaceae
Taiwan cotton rose (Hibiscus Oidium sp. X 0 this study
taiwanensis Hu)
Moraceae
Mulberry (Morus australis Poir.) Phyllactinia moricola Homma + 0 Hsu et al., 2002
Sapindaceae
Flamegold-rain tree (Koelreuteria Bulbouncinula bulbosa (Tai et + 0 Kuo, 1993
henryi Dummer) Wei) Zheng et Chen
Solanaceae
Chilli (Capsicum annuum L.) Leveillula taurica (Lév.) Arn. + 0 Sudha and
Lakshmanan, 2009
Cutleaf groundcherry (Physalis Podosphaera xanthii X 0 Cheng et al., 2006
angulata L.) (Castagne) U. Braun et S.
Takam.
Tomato (Solanum lycopersicum L.) Oidium sp. X 0 this study

*x: not found, +: found ocassionally, ++: found commonly; o: adapted, -: refused.
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Fig. 2. Appearance of llleis koebelei, (A) eggs; (B-F) larval stage, (B-C) first instar, (D) second instar, (E) third instar,
(F) fourth instar; (G) pupa; (H) adult (scale = 0.5 mm).
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Table 2. Developmental time of llleis koebelei feeding with powdery mildew Podosphaera xanthii on melon leaves*

Developmental time (days)

Stage (n) Mean (= SEM) Range
Eggs (119) 3.3(0.7) 2-4
Larvae

First instar (134) 3.1(1.0) 2-6
Second instar (117) 2.3(0.6) 1-5
Third instar (79) 2.1(0.8) 1-5
Fourth instar (70) 3.6 (0.7) 2-5
Total larval development (42) 10.4 (1.2) 9-15
Pupae (58) 4.4(0.7) 3-6
Total larvae to female adults (28) 14.5 (1.4) 13-20
Total larvae to male adults (30) 14.2 (1.3) 12-17
Female adults (32) 14.5 (10.5) 1-35
Male adults (35) 12.3 (11.2) 1-39

* Day temp. 24°C, night temp. 20°C, photoperiod (I/D:16/8hr), 70% RH.
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Table 3. Eating rate of powdery mildew on melon leaves by specific larval instar and adult of llleis koebelei

Eating rate (cm*hour)

Stage (n) Mean * SEM Range
First instar (35) 0.11e 0.09 0.01-0.35
Second instar (28) 0.37 cd 0.21 0.04-0.89
Third instar (19) 0.48 cd 0.22 0.11-0.96
Fourth instar (19) 1.02Db 0.45 0.53-2.09
Adult (14) 1.75a 0.64 0.70-2.55
* Posthoc test: Bonferroni-Holm method (p < 0.05).
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Seasonal Occurrence, Hosts, Life History and the Biocontrol
Potential of a Mycophagus Ladybird Illeis koebelei
(Coleoptera: Coccinellidae; Halyziini) in Southern Taiwan

I-Hsin Sung'’, Yea-Fang Wu?, Ming-Ying Lin? and Shen-Kuan Chen®

! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, 261, Guannan Village,
Gong Guan, Miaoli County 36343, Taiwan

% Tainan District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan, 70 Muchang, Hsinhua,
Tainan County 71246, Taiwan

ABSTRACT

Eleven plants infected with powdery mildew disease were found as hosts of
a mycophagus ladybird Illeis koebelei in Southern Taiwan. These plants were
chilli, cummingcordia, flamegold-rain tree, garden cosmos, golden shower tree,
Indian heliotrope, Japanese snake gourd, melon, mulberry, persimmon, and
sunflower. Among them, persimmon, golden shower tree, and cummingcordia
powdery mildew fungi were important foods of I. koebelei. The ladybird was
found year-round, initially on persimmon leaves during late summer and
autumn, and later on golden shower tree, sunflowers and cummingcordia, etc.,
feeding on powdery mildew from November to next April. Only adults were
observed on cummingcordia leaves when powdery mildew was scarce in hot
season. I. koebelei fed on 6 fungus genera; namely, Bulbouncinula, Leveillula,
Oidium, Ovulariopsis, Phyllactinia, and Podosphaera. Moreover, powdery
mildew of Podosphaera on melon and pumpkin leaves were used for the
mass-rearing for I. koebelei. Females laid batch eggs on plant leaves. The body
of the first instar larva was grayish with blackish spots, and long setae on
dorsal segments. Larvae of second to fourth instar were grayer and yellower
with darker spots but short setae. Pupa had blackish spots on each dorsal
segment with whitish thorax and yellowish abdomen. Adult had two blackish
spots on the whitish thorax with elytra entirely yellowish. The mean
developmental time in days for the egg was 3.3, larva 10.4, pupa 4.4, and adult
13.3. The 4th instar larvae and adults had higher feeding rate than the first to
third instar larvae, with 1.02 cm?%hour for the 4th instar larva and 1.75
cm?hour for adult. Based on the preliminary results, it is estimated that a
release of 12,000-15,000 adults could be adequate for the control of powdery
mildew on organic cucurbits in a 200 m? culture under structure.

Key words: mycophagus ladybird, powdery mildew, seasonal occurrence,
biocontrol potential
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