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Parasitic Characteristics of Ampelomyces quisqualis 94013 to Powdery Mildew
Fungus of Cucumber
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ABSTRACT: An isolate of the prospective hyperparasite, Ampelomyces quisqualis 94013 (AQ94013) was selected
for the use of biological control of cucumber powdery mildew caused by Sphaerotheca fuliginea. Examination for
the parasitism processes by scanning electron microscopy and light microscopy showed that conidia of AQ49013
germinated on conidia, conidiophores and hyphae of Sphaerotheca fuliginea four hours after inoculation. Appres-
sorium-like structures were developed and attached to the hyphae of S. fuliginea seventeen hours after inoculation.
Hyphae -of AQ94013 penetrated into hyphae of S. fuliginea twenty-four hours after inoculation. Pycnidia of
AQ94013 were produced in the hyphae and the basal part of conidiophores of S. fuliginea fourty four hours after
inoculation. The pycnidia of AQ94013 matured fourty eight hours after inoculation, and the conidia were discharged
from the ostioles of the pycnidia fifty two hours after the inoculation. At the same time, hyphae and conidiophores
of S. fuliginea were distorted and died. Also, concentrated culture filtrate and culture filtrate of AQ94013 had not
suppressed the cucumber powdery mildew fungus as water treatment. Therefore, mode of action of AQ94013 was
assumed to be parasitism on powdery mildew fungi.
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Fig. 1. Morphological features of Ampelomyces quisqualis94013 (AQ94013) attacking Sphaerotheca fuliginea observed by a scanning
electron microscope. A, germinated conidia of AQ 94013 on a conidiophore (cp) and a hypha of S. fuliginea four hours after
inoculation (scale bar=15um); B & C, an appressorium(a) of AQ94013 formed on a hyphath) of S. fidiginea 19 hr after
inoculation (scale bar=2.9 um); D, hyphaeth) of AQ94013 grown on a hypha of S. fuliginea 22hr after inoculation (scale
bar =7 um); E, a germinated conidium(c) of AQ94013 on a leaf surface of cucumber (scale bar=2.9 um); F, hyphae (ah) of
AQ94013 coiled on and penetrated into a hypha of S. fuliginea 24 hr after inoculation (scale bar=2.9 ym). G, young pycnidia(p)
of AQ94013 formed in the conidiophores of S. fuliginea 44 hr after inoculation (scale bar=25um); H & I, pycnidia(p) of
AQ94013 formed in the hyphae(h) of S. fuliginea 52 hr after inoculation (scale bar=10 pm); J, pycnidia(p) of AQ94013
produced on the mycelium of S. fuliginea (scale bar =50 ym); K, a pycnidium(p) of AQ94013 in a conidiophore (cp) of S.
fuliginea 52 hr after inoculation (scale bar = 15 um); L, matured pycnidia(p) with ostioles of AQ94013 (scale bar =8 um).

FAEHe] FEHo] RYSHFg. 1F). 4402 o} Fole & 7197} HAAK O (Fig. 1G, Fig. 2D), 48417t wjpF
QAT B Z1s @Akl 22 Mol 2% ole AQU40139] WAZe]l ARSI Fg. 2E). 5242
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Fig. 2. Process of hyperparasitism of Ampelomyces quisqualis 94013 (AQ94013) on S. fuliginea. A, a germinated conidium of
AQ94013 attached to a conidium of S. fuliginea four hours after inoculation (scale bar= 15 um); B, appresoria of AQ94013
attached to hyphae of S. fuliginea 17 hr after inoculation (scale bar = 10 um); C, a liypha of AQ94013 parasitized into a hypha
of S. fuliginea 24 hr after inoculation (scale bar = 15 um); D, a young pycnidium of AQ94013 developed in the basal part of
a conidiophore (cp) of S. fuliginea 44 hr after inoculation (scale bar=15 um); E, a matured pycnidium developed in a
conidiophore of S. fuliginea 48 hr after inoculation (scale bar=30um); F, matured pycnidia of AG94013 52hr after

inoculation (scale bar = 60 um).
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WEAZ}L £E50] Ugkow, 5T BAAA-L T
gEe] TAS YJASA EabolokFig. 1L, Fig. 2F).
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Fig. 3. Schematic diagram of hyperparasitism of Ampelomyces
quisqualis94013 (AQ94013) on powdery mildew fungi,
Sphaerotheca fuliginea.

Table 1. Control of powdery mildew on cucumber leaves by
treatment with spore suspension, culture filtrate and
concentrated culture filtrate of AQ94013

Treatment % lesion area”
Spore suspension (10%ml) 13.3
Culture filtrate 73.6
Concentrated culture filtrate 78.0
Spore suspension+culture filtrate 141
Water 78.3

“Measurement was made eight days after treatment.

o]7} $i%itH(Table 1).
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