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Kenji Kitazawa* Ichiro Fujisawa®* and Shun-ichi ImaBavasur*: Isolation of Verticillium

lecanii (Zimm.) Viégas Affecting Aphids and Greenhouse Whitefly in Japan

Abstract

In 1982-83, it was observed that three species of aphids, Myzus persicae, Aphis gossypii,
Brevicoryne brassicae, and the greenhouse whitefly, Trialeurodes vapovariovum, were affected
by white fungal mycelia which had covered insect body in a greenhouse of the Hokkaido
National Agricultural Experiment Station. Further study has revealed that this fungus is
to be referred to Verticillium lecanii (Zimm.) Viégas which has never been reported in
Japan. Within the isolates of V. lecanii from these insect species, three different types
were recognized; white mycelial type which grows faster with linear colony margin, yellow
mycelial type growing comparatively slow with undulate or dendroid colony margin, and
another white mycelial type moderately fast growing with undulate or dendroid colony mar-
gin. The fungus is pathogenic only to insects while not to plants; high affection rates of
insects were shown by the inoculation with the fungus which had been isolated from the
same insect species, at least seven days after inoculation. A series of insect controlling
test in a greenhouse showed that isolates from different insect species can similarly affect
Aphis gossypii and the greenhouse whitefly within two or three weeks after inoculation.
From these results, it is very likely that this fungus can be effectively utilized to control
aphids and the greenhouse whitefly in Japan.

(Received June 6, 1984)
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7z (Table 1), 2%, HEEEDIZE A EPBHEIRT
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Db, o &0 uEkk I Gams 52 DIRIET
% Section-Prostrata ifEL, »D, BZD0DH,
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%0 Verticillium lecanii (Zimm.) Viégas 1c—%&L
7o

Table 1. Conidium dimensions™ of Verticillium lecanii isolates
Isolate Fungus source Conidium dimensions (zm)
MP-Y-6 Myzus persicae 3.0—7.0 X 1.5—2.0 (3.9%0.7%1.5+0.1)
MP-Y-721 do. 5.0—11.0x 2.0—3.0 (7.5%£1.1%X2.4+0.4)
AG-Y-1 Aphis gossypii 4.0—9.0 x 1.5—3.0 (5.1+1.0%2.0%0.2)
AG-Y-823 do. 4.0—8.0 X 1.5—3.0 (5.5%£1.0%2.1:£0.3)
BB-W-1 Brevicoryne brassicae 3.0—8.0 X 1.5—2.0 (4.6%+1.0X1.7+0.2)
BB-W-12 do. 4.0-9.0 X 1.5—3.0 (5.5+1.2%2.0%+1.9)
TV-I-1 Trialeurodes vaporariorum 3.0—7.0 X 1.5—2.5 (4.1%£0.8%x2.1%0.1)
TV-I-5 do. 3.0—10.0%X 1.5—2.5 (5.1%+1.1x2.0£0.2)

* Grown on potato-dextrose agar for 7-10 days at 23 C. Range and (mean + 3. E.) based

on 100 spores.

Table 2. Frequency of three different types of mycelial characteristics of Verticillium lecanii
among three aphid species and greenhouse whitefly on different crops

bungns souee | Host plant of | Number of | umber of bnsects from hich each

the insects examined Y-type W-type I-type
Myzus persicae Japanese turnip 15 9 4 2
do. potato 22 22 0 0
Aphis gossypii ‘cucumber 7 7 0 0
do. eggplant 24 22 1 1
Brevicoryne brassicae broccoli 12 10 .2 0
Trialeurodes vaporariorum| Kkidney bean 50 0 0 50

* Grown on potato-dextrose agar for ten days at 23 C.



Ann. Phytopath. Soc. Japan 50 (5). December, 1984

577

NS EEE® PDA Licky 2H< 2K, £0
TERb SR D 3 B A ST

# (V) B GUoHhLEBsEHEERROSH
BREED, 2~ 3BEGICIENRECORIRICE
> Too BIGIIRF 1 THBIIRE B9 %o

B (W) 2 S BRI E ARRT AL ss

<, HIEBE s B B2 EBEEB LT

oo BEIEHHRG

i (D W &b BARORERZ 1ZBWELICE L,
7272 Uil Y BN PIT ek & 7o i3 B R,

B 3WMOSERIA Table 2 IKRL7ze A Y
Yy aF Vs IpoNMINERIETNTIUET
Fotehi, 3T T T LVDEDOAMERERICIZET S
43N, THTEYHEIROEL -1 T, Vv
HABCHELVLEETAT IS4V EF 2TV IKHF
HBUk 72775 LY0DMERE TNT YETH-
7o

DEFEREDAEE LR & OBEFREEZ D EROE
itk v Fig. 1 KR U, EBOREREIZS~T7 C,
B R20~25C, BEREII28~28CTh- 1o
F7, YEEREWEEKRS D SAEBHEL, &<

40 p

Colony diameter (mm)

5 10 15 20 25 30 33
Temperatures (C)
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Table 3. . Pathogenicity of some isolates of Verticillium lecanii to three aphid species

and greenhouse whitefly

; Number of insects
.Insect Species (7 days after inoculation)
Isolate Fungus source inoculation made Reisolation rate
(host plant) Survived [Dead Mortality |of V.Jecanii from
(%) |dead insects
MP-Y-6 | Myzus persicae Myzus percicae 253 77 23 9/10
(Japanese radish)
Check do. do. 100 0 0 —
AG-Y-1 | Aphis gossypii Aphis gossypii 0 93 100 8/8
(cucumber)
Check do. do. 78 0 0 —
BB-W-1 | Brevicoryne brassicae | Brevicoryne brassicae 10* ag* 79% 19/34*
(cabbage)
Check do. do. 13* 31* 70%* 0/25%
TV-11 | Trialeurodes Trialeurodes 3% | o3¢ | 4o 21/21*
vaporariorum vaporartorum
(squash)
Check do. do. 37* 0* 0* —

* Detergent “Triton X-100" (0.02%) was added to spore suspension and examination was

made three days after inoculation.
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Table 4. Inoculation of greenhouse whitefly on squash leaves with Verticillium lecanii
isolated from different insect sources in greenhouses
Number of greenhouse whitefly
Isolate Days af"ner (mean of duplicate)
moculation | arvae kiled | Large s of [ AL
0 0 0 42.0
8 0 0 4.0
BB-W-1 13 117.0 135.0 5.0
17 320.5 149.5 2.0
23 — — 76.5
0 0 0 42.0
8 0 0 25.0
AG-Y-1 13 108.5 5.0 0
17 171.0 4.5 2.0
23 — — 5.5
0 0 0 20.0
8 0 0 0
MP-Y-6 13 142.0 58.0 0
17 160.0 86.0 4.5
23 — — 90.0
0 0 0 27.5
8 0 0 0
TV-I-1 13 104.5 1.5 0
17 198.5 2.5 0
23 — — 0
0 0 0 46.0
8 0 0 25.0
Check 13 — 615.0 56.5
17 — — 175.5
23 — — 500.0
aF Y5 I OMRICERTH - 720 Hall? jz X hig,
V. lecanii QBRI ELBEOREBEELZ I 5L, i

# 7 ZBAO BB ESFEAT0%, B’EWHBLLTR
OFFSERRE SN EHE Ul 5 S bRERIC,
FRERICE T, V. lecanii o T B RO
MBI QKB E 0B LT T, 7774V
LA VY Y aFvs ICHT EREHRSED SN
3, EEBETTSY ETREUD TRREED TN B,
- TABBRRBR TRENSEREL SO X D WRELRED
BWEHTTIT- 72, AR ORI ARDER

D DS, & ICERBRLEROMY] &K

HEE U COMMBEE, RIEESG, 0B hk, o
S E L DFEDBPBLEITIES Do

1982~ 834 I i RERBLORE L £ = — v
AN TARREOBEEREZ S IKBLNTHT L 3
DT T 5 oY (Myzus persicae, Aphis gossypii, Bre-
vicoryne brassicae) BXUOA vy aFrv 53 (Tri-
aleurodes vaporariorum) > Verticillium lecanii
(Zimm.) Viégas % HETHD THEERE L 720

ABEEARLREROWFIICH L TOREEEF L,
—h, FR, ==V, Fa2U)BEOEPITHT S
REMER 2L 2, AR %/, PDA EOoEEHO
HE»oEe (V) 8, gt (W) &slodhmi D
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Fig. 2. Mumber of Aphis gossypii survived on
squash leaves after inoculation with
Verticillium lecanii isolated from
different insect sources in greenhouses
(mean of three replications).
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Explanation of plate

Affected Aphis gossypii by natural infection with Verticillium lecanii on an eggplant leaf.

One of affected Aphis gossypii covered with Verticillium lecanii hyphae.

Myzus persicae in early stage of infection with Verticillium lecanii. Note legs (long arrow) and
cornicles (short arrow) covered with hyphae.

Trialeurodes vaporariorum infected with Verticillium lecanii. .

Myzus persicae covered with Verticillium lecanii hyphae. Note both of winged (short arrow) and
wingless (long arrow) aphids infected.

Verticillate phialides on a prostrate aerial hyphae of Verticillum lecanii.



Ann. Phytopath. Soc. Japan 50 (5). December, 1984 581

Plate I
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