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The fig whitefly, Singhiella simplex (Singh), a
recent adventive species native of Burma, China
and India (Singh 1931) has become a major pest
in Florida (Hodges 2007) feeding on and defoliat-
ing Ficus shrubs and trees. This pest, first dis-
covered in Miami-Dade County in 2007, is
spreading throughout Florida; and recently it
was found in Saint Lucie County, FL (personal
observation, Avery 2009). Literature on the biol-
ogy of the fig whitefly is sparse and most refer-
ences are extension documents (Mannion et al.
2008; Caldwell 2009; Mannion 2010). The life cy-
cle may be similar to that of the other Singhiella
species that are present in Florida, (Singhiella
citrifolii (Morgan), with at least three genera-
tions per year (Hodges 2007). Leaves of Ficus
that turn yellow prior to defoliation are one of
the most obvious symptoms of a fig whitefly in-
festation. The fig whitefly is most commonly
found infesting weeping fig (Ficus benjamina),
but may eventually damage other species of Fi-
cus as well (Mannion et al. 2008). 

In the landscape, several natural enemies
have been observed attacking this whitefly, which
may play an important role in long term control.
Awareness of these natural enemies is very im-
portant in making pesticide application decisions
so as not to adversely affect them. Commonly ob-
served natural enemies include ladybird beetle
predators, Harmonia axyridis (Pallas), Olla-v-ni-
grum (Mulsant), Exochomus children Mulsant,
Chilocorus nigritis (F.), Curinus coeruleus (Mul-
sant); parasitoids, Encarsia protransvena Viggi-
ani, Amitus bennetti Viggiani & Evans; and
lacewings, Chrysopa spp. (Mannion 2010). More-
over, enzootic entomopathogenic fungi may also
play a role in managing this pest (Elliot et al.
2000; Torres-Barragán et al. 2004). However, no
entomopathogenic fungus isolated from the fig
whitefly in Florida has been reported to date.

During the fall of 2009, a fig whitefly invasion
occurred on a F. benjamina hedge at a residence
in Ft. Pierce, Florida. We used this opportunity to:
1) identify and inventory the natural enemies
present, and 2) determine their effectiveness for

managing the fig whitefly over the Sep to Nov
time period.

The layout for the study was a complete block de-
sign with four plots in a linear design. Each plot
measured ~5 m of a F. benjamina hedge (~10-15
plants), which ran along a concrete block wall (~1.2
m tall) located at a residence in Ft. Pierce, Florida.
Each hedge segment (northern 27’22”50.94 N ×
80’22”00.22 W and southern 27’22”48.96 N ×
80’22”00.25 W) was divided by a concrete driveway;
and the northern side was more severely affected by
leaf drop than the southern. Randomly chosen leaf
samples (10 per plot) were detached from the hedge
on a weekly basis for 7 wk. Each sample was placed
into individual re-sealable plastic bags and brought
back to the lab for examination under a binocular
microscope (40X) to count the number of live, dead,
or parasitized whitefly nymphs. Parasitism was rec-
ognized either by observing the development of the
parasitoid inside the translucent nymphal case, or
by observing a blackened (melanized) nymphal case
with or without an exit hole. A total of 40 disks were
punched with a #5 cork borer (50.3 mm2 diam) near
the center of each leaf on one side of the midrib. The
abaxial and adaxial sides of 1 disk per leaf were
used for observation and counting the number of
nymphs of each category mentioned above. The to-
tal weekly mean (±SEM) number of nymphs, num-
ber parasitized, and percent parasitism on the leaf
disks were determined for 49 d. Based on photos of
the parasitized nymphs (Mannion et al. 2008; Man-
nion 2010), the parasitoids appear to be E. protrans-
vena; however, Encarsia species identification was
not confirmed.

Disks were then placed on moist filter paper in
a Petri dish, covered, sealed with Parafilm™, and
incubated at 25°C for 14 d to allow for the develop-
ment of mycosis, and to determine percent mortal-
ity due to fungal pathogens. After incubation, 5
mycosed nymphs/disk randomly chosen were re-
moved from the leaf disk using a pin and placed on
water agar (20 per plate) for isolation and identifi-
cation of the fungal pathogen. Percent nymphs in-
fected with a fungal species were determined for 0,
14, and 49 d post initial observation. Agar plates
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were sealed with Parafilm™, and incubated at
25°C under a 16 h photophase for at least 1 week.
The fungi were re-isolated from the mycosed
nymphs and grown on PDA plates for identifica-
tion. Voucher fungal in vitro culture isolates were
sent to Svetlana Gouli at the University of Ver-
mont, Dr. Richard Humber at the USDA, Ithaca,
New York and to Dr. Rob Samson’s research team
at the CBS-KNAW Fungal Diversity Centre in The
Netherlands for identification and deposition.

The insect pests observed included the fig
whitefly, S. simplex, another whitefly, Tetraleu-
rodes fici Quaintance & Baker (one parasitized
with an exit hole) and the weeping ficus thrips,
Gynaikothrips uzeli Zimmerman (Table 1). The
parasitoids, Encarsia species (all appeared to be
E. protransvena) were observed after parasitiza-
tion, and within the melanized nymphal case with
or without an exit hole. Adult ladybird beetles, C.
coeruleus, H. axyridis and eggs and larvae of the
green lacewing, Chrysopa species were observed
on the leaves. The natural enzootic pathogenic
fungi isolated were Isaria fumosorosea Wize,
Paecilomyces lilacinus Thom (Samson), and
Lecanicillium, Fusarium, and Aspergillus species.

The total percent nymphal mortality per leaf
disk due to pathogenic fungi varied overtime. I. fu-
mosorosea and Lecanicillium, Aspergillus and
Fusarium species were isolated from 5, 5, 48 and
50% of the dead nymphs at d 0, respectively. After
14 d, 85 and 15% of the nymphs were infected with
Aspergillus sp. and P. lilacinus, respectively. At d
49, Aspergillus and Fusarium species were isolated
65% and 35% of the time, respectively. The fungal
species isolated from the mycosed nymphs were as-
sumed to have caused the mortality of the insect;
however, Koch’s postulate was not confirmed.

The total weekly mean (±SEM) number of
nymphs, number parasitized, and percent para-
sitism observed on both sides of the leaf disks
over 49 d were 57.7 ± 9.91, 5.9 ± 3.72, and 7.3 ±
3.62, respectively. The proportion of nymphal
mortality on a weekly basis due to parasitism was
~10% up to 35 d post initial observation; after
that, no parasitized nymphs (second- fourth in-
stars) were observed on leaf disks.

Gerling et al. (2001) indicated that all Encarsia
species parasitize and emerge from the fourth in-
star of their whitefly host, but attack mainly the
second- fourth instar hosts. Therefore, the low num-
ber of older (third- fourth instars) nymphs available
to be parasitized after 35 d, may have resulted from
leaf drop. Throughout this field pilot study based on
leaf disk samples, only ~10% mortality was attrib-
uted to parasitization by Encarsia species, ~90%
was due to other natural causes; i.e. enzootic ento-
mopathogenic fungi, predation, etc. This finding
warrants confirmation through in-depth research.

This is the first record of Hypocreales fungi; I.
fumosorosea, P. lilacinus, and Aspergillus, Lecani-
cillium, and Fusarium species being isolated

T
A

B
L

E
 1

. I
N

S
E

C
T

P
E

S
T

S
A

N
D

N
A

T
U

R
A

L
E

N
E

M
IE

S
O

B
S

E
R

V
E

D
O

N
A

R
E

S
ID

E
N

T
IA

L
F

IC
U

S
B

E
N

J
A

M
IN

A
H

E
D

G
E

IN
 F

T
. P

IE
R

C
E

, F
L

O
R

ID
A

B
E

T
W

E
E

N
 S

E
P
-N

O
V

 2
00

9.

C
at

eg
or

y
O

rd
er

Fa
m

il
y

S
ci

en
ti

fi
c 

n
am

e
C

om
m

on
 N

am
e

O
bs

er
va

ti
on

s

In
se

ct
 p

es
ts

H
em

ip
te

ra
A

le
yr

od
id

ae
S

in
gh

ie
ll

a 
si

m
pl

ex
fi

g 
w

h
it

efl
y

fe
ed

in
g 

on
 le

av
es

H
em

ip
te

ra
A

le
yr

od
id

ae
T

et
ra

le
u

ro
d

es
 fi

ci
w

h
it

efl
y

fe
ed

in
g 

on
 le

av
es

T
h

ys
an

op
te

ra
P

h
la

eo
th

ri
pi

da
e

G
yn

ai
ko

th
ri

ps
 u

ze
li

w
ee

pi
n

g 
fi

cu
s 

th
ri

p
in

 le
af

 f
ol

d 
ga

ll
s

N
at

u
ra

l E
n

em
ie

s
H

ym
en

op
te

ra
A

ph
el

in
id

ae
E

n
ca

rs
ia

 s
p.

*
pa

ra
si

to
id

pa
ra

si
ti

ze
d 

fi
g 

w
h

it
efl

y 
n

ym
ph

s
C

ol
eo

pt
er

a
C

oc
ci

n
el

li
da

e
H

ar
m

on
ia

 a
xy

ri
d

is
M

u
lt

ic
ol

or
ed

 A
si

an
 la

dy
 b

ee
tl

e
ad

u
lt

s 
ro

am
in

g 
on

 le
av

es
C

ol
eo

pt
er

a
C

oc
ci

n
el

li
da

e
C

u
ri

n
u

s 
co

er
u

le
u

s
M

et
al

li
c 

bl
u

e 
la

dy
 b

ee
tl

e
ad

u
lt

s 
ro

am
in

g 
on

 le
av

es
N

eu
ro

pt
er

a
C

h
ry

so
pi

da
e

C
h

ry
so

pi
d

sp
.

gr
ee

n
 la

ce
w

in
g

eg
gs

 a
n

d 
la

rv
ae

 o
n

 a
 le

av
es

H
yp

oc
re

al
es

C
or

dy
ci

pi
ta

ce
ae

Is
ar

ia
 f

u
m

os
or

os
ea

en
to

m
op

at
h

og
en

ic
 f

u
n

gi
le

af
 s

u
rf

ac
e 

an
d 

on
 fi

g 
w

h
it

efl
y

H
yp

oc
re

al
es

C
la

vi
ci

pi
ta

ce
ae

P
ae

ci
lo

m
yc

es
 l

il
ac

in
u

s
en

to
m

op
at

h
og

en
ic

 f
u

n
gi

le
af

 s
u

rf
ac

e 
an

d 
on

 fi
g 

w
h

it
efl

y
H

yp
oc

re
al

es
C

or
dy

ci
pi

ta
ce

ae
L

ec
an

ic
il

li
u

m
sp

.
en

to
m

op
at

h
og

en
ic

 f
u

n
gi

le
af

 s
u

rf
ac

e 
an

d 
on

 fi
g 

w
h

it
efl

y
H

yp
oc

re
al

es
N

ec
tr

ia
ce

ae
F

u
sa

ri
u

m
sp

.
fi

la
m

en
to

u
s 

fu
n

gi
le

af
 s

u
rf

ac
e 

an
d 

on
 fi

g 
w

h
it

efl
y

E
u

ro
ti

al
es

T
ri

ch
oc

om
ac

ea
e

A
sp

er
gi

ll
u

s
sp

.
gr

ee
n

 m
ol

d
le

af
 s

u
rf

ac
e 

an
d 

on
 fi

g 
w

h
it

efl
y

*A
ll

 a
pp

ea
re

d 
to

 b
e 

E
. p

ro
tr

an
sv

en
a.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 06 May 2024
Terms of Use: https://bioone.org/terms-of-use



698 Florida Entomologist 94(3) September 2011

from dead fig whitefly nymphs on F. benjamina.
Aspergillus and Fusarium species, not commonly
known as entomopathogenic, are now being
tested as potential biocontrol agents for control-
ling whitefly species (Panyasiri et al. 2007). The
other fungal species, I. fumosorosea, P. lilacinus
and Lecanicillium species are commonly used as
biopesticides (de Faria & Wraight 2007) for con-
trolling whitefly (Avery et al. 2008; Cabanillas &
Jones 2009; Shinde et al. 2010), except P. lilaci-
nus which is nematophagous. However, recently
P. lilacinus has demonstrated potential for con-
trolling whitefly species (Gökçe & Er 2005;
Fiedler & Sosnowska 2007).

Based on this study, it would be recommended
that the endemic population of parasitoids and
enzootic entomopathogenic fungi be considered as
part of a multi-trophic ecosystem, which may be
adversely impacted by the application of any pes-
ticide. Therefore, it is important to assess the long
term ecological impact that a pesticide applica-
tion against the fig whitefly may have on the nat-
ural enemies in the landscape ecosystem.

SUMMARY

Based on leaf disk samples taken in this field pi-
lot study, only ~10% of the fig whitefly mortality
was attributed to parasitization by Encarsia spe-
cies, ~90% was due to other natural causes; i.e. en-
zootic entomopathogenic fungi, predation, etc. This
is the first record of the Hypocreales fungi, I. fu-
mosorosea, P. lilacinus, and Aspergillus, Lecanicil-
lium, and Fusarium species being isolated from
dead S. simplex nymphs on F. benjamina. It is im-
portant to assess the long term impacts pesticide
applications made for managing the fig whitefly
may have on the ecosystem, and especially the eco-
logical impact on the natural enemies which in-
clude enzootic entomopathogenic fungi.
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