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SUMMARY

More recently, a new endoparasitic fungus, Esteya vermicola, has been
isolated from naturally infected pinewood nematode, Bursaphelenchus xylophilus,
retrieved from a wilted pine tree in Yangmingshan, Taipei City. E. vermicola
possesses a potential for biocontrol of the pinewood nematode to alleviate the
devastating pine wilt disease. However, fully understanding of E. vermicola,
particularly in the aspects of pathogenesis, physiological characters, and
ecological adaptations, appears to be compulsory, and merit for study.

Ultrastructural studies show that the lunate conidium harbors an ovoid
endospore, and the dlightly indented side is coated with an adhesive mucilage.
After adhesion to the nematode cuticle for 18 hours or more, the conidium
germinates, an infection peg derived from the endospore penetrates the nematode,
and forms submuscular vesicles, which later separate from the peg and flow in the
body cavity of the prey. The vesicles grow, ramify, become cylindrical, septate,
branched assimilative hyphae, consume and destroy the host organ and tissue, and
lead to the death of the host in 48 hours. After nematode died, the trophic
mycelium protrudes the cuticle, and forms a new crop of flask-shaped
conidiophore and adhesive lunate conidia driectly, or generates mycelium, which
grows and sporulates to form adhesive conidia. The topographic position and
angle of the lunate conidium seems to be crucia for attachment to nematode. The
drop-off conidia seem incapable to adhere to nematode.

E. vermicola produced tremendous number of blastospores, but a trace
amount of adhesive conidia in submerged culture conditions. However, a large
number of adhesive conidium produced when subculture the balstospores to
nutrient poor water agar. The blastospores aso showed substantial growth and
sporulation when inoculated onto autoclaved pinewood blocks, implicating the
potential for biocontrol of pinewood nematode. This viewpoint was further
strengthened by its specific infectivity to leaf and stem nematodes, i.e.,
Aphelenchoides besseyi, an Aphelenchoides sp., and B. xylophilus Some
protective fungicides and a nematicide, Century, are inhibitory to the growth of E.
vermicola. Therefore, the coapplication of these pesticides, particularly, Century,
should be avoided.

Keywords. pinewood nematode, fungal natural enemy, pinewood wilting, biocontrol
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(A-H). Light, scanning and transmission electron microscopy of the adhesion of
lunate conidia of Esteyavermicolato the cuticle of pinewood nematode,
Bursaphelenchus xylophilus, A layer of adhesive mucilage layer is visible between
the interface of conidiaand cuticle (D-E, arrows). A:x1,000 ; B:x2,500 ; C:x8,000 ;
D,E:x20,000 ; F:x10,000 ; G:x1,000 ; H:x2,500
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(A-H). The sporulation of Esteya vermicolain liquid broth (PDB) and solid media (2
% WA). (A) blastospores, ~ 250, (B) subglobose, none adhesive conidia produced
from the germinated, swollen blastospores, ~ 1,000, (C-F) the production of
flask-shaped conidiophores and lunate adhesive conidia directly from the germinated
blastospores via microcycleic cycle (C-E), or vianormal cycle (F), arrow head and
arrow indicatory the constriction of hyphae and conidiogeneous cell, respectively,
C.” 575; D,E:" 1,000 ; F:" 500, sporogenesis of subcultured blastospores on 2 %
water agar (G-H) ~ 400.
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Differential response of nematodes to the attachment and infection by lunate
conidiaof E. vermicola.

Lunate conidia

Nematodes Attachment Infection
Aphélenchoides besseyi + +
Aphélenchoides sp. + +
Bursaphelenchus xylophilus + +
Méoidigyne incognita — —
Rotylenchulus reniformis + —
Pratylenchus coffeae — —

+ : attachment or infection
— : no attachment or infection
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The effect of different nutrient broth on the production of blastospores and adhesive
conidiaof Esteya vemicola.

Nutrients blastospores adhesive conidia
GA100* 2.59x10° L
GA10 7.18x10’ L
GAO0.1 0 O
GP100 6.49x10° N
GP10 9.56x10° N
GP0.1 7.88x10° N
SA100 4.41x10° N
SA10 4.80x10° N
SA0.1 0 O
SP100 4.23x10° N
SP10 8.95x10° N
SPO.1 4.39x10° N
PDB1X 6.82x10° L
PDB1/10X 8.90x10° L
PDB1/100X 1.30x10° N
G : gdactose

A : ammonium sulfate

S ! sucrose

P peptone

“GA 100" indicates “ galactose / ammonium =100’
[J : none growth

N : adhesive conidia absent

L : adhesive conidia present
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Tolerance of Esteya vermicolato pesticides at different concentration

Concentration

Pesticides P iz 10 X 1X 1/10 X
Fungicides
Benomyl g 4f 18 0 0 0
Carbendazium %3 0 0 0
Chlorthalonil paE RN 0 0.75+ 0.04i 1.15+0.04]
Copric hydroxide # ¥ i 4¥ 0 441 +0.22f 6.02+0.04¢
Dazomet WL 0 0 0
Dichlorofluanid % % % 0 0 0
Dithianon RS 18 0 0 0
Etridiazole iz # 41 0 468+0.12e 734+011e
Mancozeb Fip 2 0 0 0
Propamocarb e 0 7.75+0.06 a 7.79+0.19 bc
Pyracarbolid B4 it 0 2.88+0.12h 8.16+0.05a
Thiabendazole & 0 0 0
Zineb &7 0 0 0
I nsecticides
Carbofuran dvif 0 6.10+0.09b 7.92+0.10b
Chlorpyrifos ERANY 0 0 418+ 0.06i
Methomyl 2 F 0 420+ 0.059 7.51+0.02de
* R 0 295+ 0.13h 6.54 £ 0.07f
Kestrel FRGE 2 0 457 + 0.03 f 7.31+001le
Nemotocides
Marshal FriF & % 0 563+£0.07c 7.38+012e
Centry + & 0 571+0.34h
Acaricide
Dicofol * Bk 0 493+0.14d 575+ 0.29 h
Contra 7.64+0.05a 7.64 +0.05 cd

1. The datain every column isthe MEAN % SD of three replicas.
* 1 colony diameter (cm)
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