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Cycad scale insects inhabiting on the infested leaves, twigs and rachid sampled from
Taitung cycad national conservation areas were examined for the potential fungal
insects parasites. The same practice was also applied for isolation of potential
entomopathogenic fungi on insect cadavers on other plant vegetation. Fungi
associated with the infested cycad scale insects or other insects cadavers were isolated
by single or mass spores, or single hyphal tip isolation techniques. The obtained
axenic fungal strains were identified according to their morphological characters and
further verified by rDNA sequences if needed. Totally, ten genera, representing 15
species of fungi have been secured. Of them, Acrodontium crateriforme, Acromyces
ingoldii, Nalanthamala sp. (=Rubrinectria olivacea), Paecilomyces lilacinus |,
Tritirachium dependens and Fusarium coccophilum have been documented with
insect-infection potential. F. coccophilum spores either collected from naturally
infected scale insect host or propagated on potato dextrose agar (PDA) or 1/4 strength
PDA amended with autoclaved cycad scale corpus. The spore suspensions at 10° /ml
were sprayed onto scale insects, incubated in moist chamber. After inoculation, daily
examination was carried out for successive two weeks to access the infectivity and

mortality. The preliminary results showed that F. coccophilum was pathogenic to the
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scale insect, and produced able to sporodochia on host in one week. The other potent
entomopathogenic fungi will also be subjects to test their virulence toward the scale
insect shortly.

Keyword: cycad, Cycas tailungensis, scale insect, Aulacasspis yasumatsui,
entomopathogenic fungi, biocontrol
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Table 1. Fungi isolated from the scale insect cadaver on Taitung cycads

Collection  Bioactivity*

Fungi species Acc. No. )

time EPF PPF SF
Alternaria zinniae A009-1 9806 - -
Acrodontium crateriforme AC9805 9611 + -
Acromyces ingoldii Al9805 9611 + -
Alternaria sp. A064 9803 - + -
Bionectria ochroleuca 98070603 9804 + - +
Cladosporium colocasiae A020 9802 - + -
Cosmospora cupalaris GGo1 9803 + - +
Diaporthe phaseolorum TDO012 9712 - - +
Dothideomycete sp. 98070201 9711 - - +
Fonsecaea pedrosoi TD 9801 - - +
Fusarium coccophilum FC9804 9704 + - -
Fusarium coccophilum FC9809 9709 + - -
Fusarium coccophilum FC9912 9812 + - -
Fusarium equiseti A065 9806 - - +
Fusarium koshuensis A046 9807 - - +
Fusarium proliferatum A051 9803 - + +
Gibberella moniliformis A008 9806 + - +
Gibberella sp. A063 9806 + - +
Helminthosporium solani TD029 9602 - + -
Hypocreales sp. LM512 A017-1 9806 + - -
Hypholoma appendiculatum TD023 9807 - - +
Myriangium duriaei DecA01 9812 + - -
Ophiosphaerella agrostis A059 9806 - + +
Rubrinectria olivacea RO9611 9611 + - +
Pestalotiopsis planimi A047 9806 - + +
Pestalotiopsis theae A034 9805 - + +
Pestalotiopsis virgatula A046 9805 - + +
Pestalotiopsis vismiae A021 9805 - + +
Simplicillium lanosiniveum SL9612 9612 + - -
Tritirachium dependens TD9611 9611 + -
Verticillium fungicola var VF9611 9611 + -
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fungicola

*Abbreviation EPF : entomopathogenic fungi ; PPF : plant pathogenic fungi ;
SF : saprophytic fungi  + : present; — : absent

22 cd oBir AR Rp it DO WTEEARETZ AL DR
Table 2. Entomopathogenic fungi isolated from insects cadavers collected
from different locations in Taiwan

_ _ Collection
Fungi species Host Acc. No.

Location Time
Akanthomyces aranearum  unknown F09 Fusan 9809
Aschersonia sp. scale insect DJSII006 Dajaushi 9807

Cordyceps cardinalis )
] unknown T7 Sanshia 9809

(Tolypocladium sp.)

Cyphellophora laciniata wite fly A01 Ilan 9807
Fusarium coccophilum scale insect  FCO1 Taitun 9812
Gibellula pulchra spider GO01 Taipei 9812
Myriangium duriaei scale insect  DecA Taitun 9812
Paecilomyces fumosoroseus spider BO3 Ilan 9807

Paecilomyces javanicus caterpillar MO05 Sanshia 9809

Paecilomyces tenuipes caterpillar  D200D1 Ilan 9807
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Table 3. Comparion of the growth rate, colony and morphological characteristics of

Fusarium coccophilum isolated from infested scale insect Aulacaspis
yasumatsui on Taitung cycads and also from other infested scale insects
cadavers reported elsewhere

Isolates
- a b . Tsai &
Characteristics C. Booth Huang & Sun Tzean & Tsai Teant
1971 1986 2008.04
2009.12
) . Aulacaspis Aulacaspis
Host Scale insect ~ Coccus viridis ) _
yasumatsui yasumatsui
Slow i ) Slow
Growth rate ) Slow growing Slow growing )
growing growing
Birght orange Yellowish red
Floccose _ ) Floccose
. sprorodochial sprorodochial )
white light orange
Colony . layers formed layers formed
pink to pale to pale
on the sparse on the sparse
orange orange

Conidiogensis

Sporodochia

aerial mycelium  aerial mycelium

Sporodochia

Sporodochia

Sporodochia

Hyaline L N o
B eylindrical Fyllndrlcal .Cyllndrlcal CyI!ndrlcaI
Conidia Slightly slightly curved  slightly curved slightly
thick-walled thick-walled curved
curved
80-100um 87.5-112.5um 133-175um 85-110um
Macroconidia X X X X
6-7um 6.3-7.5um 5~6.5um 5-7um
Septa 6-10 5-9 5-11 5-10
Microconidia
And Absent Absent Absent Absent

Chlamydospores

% C. Booth. 1971. The Genus Fusarium. Commonwealth Mycological Institute.

b N )
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“In this study.

o 1997
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Table 4. Pathogenicity test of Fusarium coccophilum to Taitung scale insect
Aulacaspis yasumatsui, cultivated under different conditions, or
retrieved from naturally infested scale insect cadavers

Fusarium coccophilum i Inoculation Result
_ Medium .
isolate method E/C

FC9705 PDA Dipping -/-
FC9705 Y PDA Agar plugs -/-
Rice + scales Suspension
FC9705 -/-
1/APDA w/gp Spray
FC9705 MEA Spray -/-
FC9709 Y, PDA Spray on WA -/-
FC9709 MLA Dipping -/-
FC9812" Direct from insect Dipping +/-
¢ : . EAQ"
FC9812 Direct from insect . -/-
Dipping

a ARHC FEHZ AL BBRHRES  F PR A LAY
B Ay o E B C mEkiRE -

b. *§sks BB* p R p2 A4+ Fusarium coccophilum % &35 3 &%

e

C. AP e HP* pBBs-Lp2 A4+ Fusarium coccophilum #] = 32 + & /%

e

d AF%E HB% p st pz A4 Fusarium coccophilum - fe 32 5 R 5%

% o0 A3 4] (EAO, Emulsifiable adjuvant oils) °
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Cyphellophora laciniata; (F-J) % # %t 2 A gR4liv # 8 1 B AT FHREFT S 24
drFai e (F) 4 A /iz2 &£ 52 - (G-J) F.coccophilum 2 4~ 4 32
G (G)97# 41 (H)97#97 (J)98# 127 -
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