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Abstract: Pathogenicity tests utilizing

the Fungus Verticillium Lecanii and the
whitefly, Bemisia Tabaci were done in
the laboratory. These tests were
conducted on 1- day ~ old and 2 - day -
old of eggs in addition to the 3" instar
nymphs. Eggs were found to be immune
to infection but mortality of hatching

nymphs reached 80 - 90%. The rate of
coming nymphs infection depended on
the age in which the eggs were treated.
Mortality as LCs, was 0.22x10" and
recorded for nymphs on the third days
after treatment. Analysis of treated
insects revealed a reduction in total
protein, fat and amylaze enzyme.

Introduction

Whitefly, Bemesia tabaci
(Aleyrodidae :Homoptera) is one of
the most important arthropods pests
of greenhouse and ficld crops,
(Obsorne & Landa, 1992). Direct
damage occurs due to sucking plant
sap from the pheloem and in very
heavy infestations leaves drop,
maturing of fruits is prohibited and
the plant dies. Also the excretion of
honcydew cause the growth of
mould, inhibiting photosynthesis,
changing the crops like cotton which
become difficult to process. The
insects transmit about 20 viruses
(Wisler et al 1998), and loss in
crops, cotton, tobacco, vegetables
and ornamentals. The majority of
diseases associated with whiteflies
are caused by Bemisia tabaci and
the sweat potato whitefly (Duffus,

1987). Pathogens of Aleyrodidae are
restricted to fungi, because they are
the only group of organisms that can
penetrate the cuticle and so fect
these plant - sucking insets
(Fransen, 1990).

Mycotal, verticillium  lecanii
strains ~ were first introduced
commercially in the UK. for
whitefly on vegetable crops, it can
be used 1n protected crops such as
cucumbers, tomatoes, sweet
peppers, bcans, aubergine, lettuce,
ornamentals and cut flowers.
V.ecanii 1s a well documented
entomopathogen of insect order
Homoptera, most commonly aphids,
scale insects and whiteflies. In
general, V/lecamii was the most
pathogenic species.  Immature
whiteflies appeared to be more
susceptible to fungal infection than
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adult  houscflics  (Steenberg &
Humber, 1999). Mycotal dosc not
kill the ceus of whietly population,
thug the  pathogcnicity  was
deterinined by calculating  the
percentage of infected nymphs
among the total number of hatched
nvmphs from the treated cggs.
(Gindin, ef. al, 2000). The present
study provides informauon on the
pathogenicity of ¥V lecann agamst
# tabaci, and some changes in
certam biochemical components of
mtested insccts

vlaterials And Methods
Test Insects:

Bomisia tabaci was rcared on
totnalo  plants undcr controlled
conditions in glasshouse at 25+3C°
50=20% RH and a photoperiod of
{6 8 (light : dark). In order to obtain
B.tabaci of uniform age, 50-100
adults were placed on small tomato
plants for 24-36 h. Theu all adults
were removed and plants with eggs
transferred 1o envirominental

WEIL

growth chambers  for  further
development of  homogeneous
populations

The fungus:

The product Mycotal 1s based on
the eniomogenous funpns
vernciftim lecamit. L showed very
pronusing results  for enhancing the
efficacy ot'the fungus for controling
the whitetlics and thoips(Van Der
Pas, ef. af,[998) We prepared the
stok solntion by adding lgr. powder
e 1 L of waler, and then wc

prcparcd 4 concentrations  of
suspension; (2.3 x 107115 x 107,
0.575x10" and 0 2875x 107 spores
/ml.) 1n addition to the control.

Bioassay procedure for nymphs
and eggs of B.tabaci:

Third instar #. tahaci nymphs
were  uscd. Individual tomato Icaves
with uniformly insccts were sclected
for the treatments. Leal sectors with
approximatcly 30 to 100 inseccts
were used. Thesc leaf picces bearing
nymphs were nnmersed in a sporc
suspension and control for 10 sce
To  prevent  development  of
saprophviic fungl. trcated leaves
were placed  for 23-30 1min on filter
paper to remove cxcess moisturc.
The leaf sectors were then placed in
petri dishes and 1ncubated in growth
chambers at aliemating teinperatures
of 25C° (14 hin light) and 20 C° (10
h in the dark). Relative humidity
closc 10 100% was rcached by
placing the trealed leaf sectors on a
moist filter paper in cach petri dish.
For acriation purposcs, cach petni
dish was opcned daily for 25-30
min, This procedure was necessary
to a void devclopment of
saprophytic  fungi  on whitcfly
honevdew. Larval mortafity was
determincd daily by counting the
numbcr of infected and non-mntected
individuals per lcaf. The test was
repeated  twice using 4 replicates
Eggs of unrform age (onc - day old
age, 4- day old age) were obtained
as described earlier. Pathogenicity
was dctermuincd by Calculating the
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pereentage of  infected nymphs
among the total number of cmerged
nvmphs

Biochemical analysis:

sampling ot Individuals started
72hr. atter they were immersed in
the  suspensions.  Subscquently.
samples wcre collected at random
from cach treatment as well as from
control. Each sample consisted of
about 130-200 alive nymphs that
were waighed.

Determination of total protein:

The nymphs were immersed n
46% clhyl alcohol and hit 24hr.
talcohol then removed and the extract

was  taken for  soluble protein
analysis The extlract was
concentrated to 2 mi, and then

transfcrred to tighthy closed bottle
and  kept  in the frigdaire unul
anahvsis. Total protein content was
determuned by the method of (Lowry
el al 1951).

Determination ol [(af content of
weited nymphs :

The rapid method of Bligh and
Dyer  (1959) was apphcd  Each
siunple as woighed and
homogenized with a muxture of
chloreform and methanol to prodnce
a diphasic svstcm of the chloroform
laver which contained (he lipids.
This laver was taken n clean dry
beaker  (weight  beforc)  and
chloroform was cvaporated by air
current. Thenatier, the remained fat
tesiducs and  beaker  were  re-

weighed and the Ipid content was
calenlared.

Determination of (he amylaze
Enzyme in the treated nymphs :

The cnzyvme activity was assayed
according 1o Rick and Stcgbauver
(1974)

Results And Discussion

Pathogenicity of V . lecanii on

nymphs:

Present data indicate  that the
nymphs of B.fabaci arc susceptible

to the fungus ¥V Jecanit. The
suceessful infection hy ¥ lecann

was also reported for some other
homoptcrous  nsects  such  as
Benusia argentifoflii (Chindin cral .
2000) Datz m table (1) show thal
the nvmphs of Brabaci are
susceptible to fungus and (he high
hazard appcared at the lugher
concentration than those at the tower
concentration,  The T1.Cs, for the
third-instar  mymphs was 0.22x [0
and LCao was 0.75<107 spors/mu
(Fig. ). These date are in agreemeut
with Cheoi-stk Yoon, ¢t al (1946).,
who recorded that the LCs of
Viecannr agamst the whitfly on
lomato plants in the greenhouse was
23x10° conidia/fml  The fung
appearcd clearly on the trcatinent
dcad nymphs aflter putting in 100%
maisture at 23C° as recominended
by Burt & Goettel (2000), (see
picturc,(1})

Pathogenicity of V.lecanii on epgs
and hatched nymphs:
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Egps of B.tabaci are immune to
infection by Vlecanii however, in
prehiminary  studics we have noticed
that when there is a population
consiting of diffcrent stages, and
cggs arc found w the vicimty of
infected nymphs  or adults, the eggs
mav  become covercd with fungal
hyphac  Although the chonon of
these cegs was nol invaded by any
ol the [ung. the cggs covered with
liyphae cither did not hatch or
hatched with a delay of 3-4 days
The hyphac present on the egges
were found 1o iofect the nymphs
unmediately  afler hatching  One-
and 4-day-old cegs were treated

cggs, regardless of the time of
treatment, and recached
approximately 80-90%. The rate, of
infection of hatching nymphs was
found to depend on the age of the
treated eggs The first infection of
thc emerging nymphs trom the
treated ounc- day old cpps were
observed after 8 and 10 days afier
tratment  The mortality mean for 3
replicats was 9,33%. and 18,27%
after 8 and 10 days, respectively . A
significant  1ncrease  In nymphs
mortality was obtained when 4-day
- old eggs were treated. Morlality
mean was %.33%at 6 day, 33% at 8
day and 30% at 10 days afier

with  suspension of ¥ .lecami 107  trcatment of 4- day- old eggs  Thesc
spors/ ml and the mortality of date wndicatc thar the egg tretment
hatching  nymphs was r1ecorded  with Flecann has no clfcet on coy
(Fig.2) Always, firsi-  star hatching rate. but did atlect the
cmergence began n 7-8 day old
Table(1):Suscptibility of 3th instar aymphs of R.tabacr 10 lhe
entomopathogenic Funpus V./ecami 3 days afier trcatment.
‘ Concentrations t No of rcated Larvac | Mort (Mean) | Correct Mort (%) ._
: {mean 3 Rep.) (%) l
2.3x }0’ spores/mil &0 83.33 I 81.66 i
1 25% 107 spores/mi 100 %233 &0 68 I
0 A75% 107 spores/ml 120 67133 | 6398 |
i 288% 10" spores/ml 50 57.33 618
ﬁ Conlrol 100 2 a0 %
i

Mortality of hatching nymphs.
The rate of infection depends on the
ume required for nymph emergence

afler trcatment  The treatment of
one- 4- day -old eggs causcd lower
infection of hatching nymphs at the
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Fig.{1k: M-rtalivy vesponse smong Ith-nymph Insiar of Brabaed treatud wilh ¥iecanil
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Fig (1): Mortality response among 3th-nymph instar of B.tabaci reated with
Viiecantt
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sam tune after nymph emecrgence.
This fact reflects a decline in
etficiency of inoculation with time
on the onc hand, but on the other,
mdicates thc  snrvival of the
woculun on leaves for at least 8
tlays. These data was in agreement
with Guodm, ¢t al. (2000} who
studed  the  pathogemicity of V.
lecami to different stages of Bemisia
urgentifoln and proved that the rate
of nfecuon depends on the time
required for nymph emergence after
trcalment.

* Determination of total Protein:

Prescnt data in table (2) indicate
the cffect of ¥ lecami on the total
soluble  protem of . tabaci the data
revealed  that the fungus reduced the
amnowt of  soluble protein n the
treated nvmphs than the control. The
mean ot the total protein in the
freated nymphs was 1.214 Protein
per werght  (gr) and control was
2.6858 per gr. The percentage of the
decrease than control was 34, 799%,
These data are m agrecment with
Fman & Sewify, (1991), whe
recorded a decrease 1n coneentration
of the total proicin in Aphis mmseets
trcated  wiath ¥lecamii These data
also arc in agreement with Gardner
¢t ab. (1979} and Cheung & Grula
(1980}, who recorded a decrease 1n
certain hacmolvmph proteins, amino
acids and carbohvdrates in inscets
mfected by the funpi, and they
mentjoned that, this reduction 1s due
10 the pathological acnon of the
fungr  particular those of higher

virulence. Also are in agrecment
with  Gabnel, (1968), Kucera,
(1980). Ignofoo, (198!} and Brey
and Latge, (1986} who stated that
the ability of fungt to produce
cxtracellnlar  enzymes lead to
changcs 1n hacmolymph proteins
and amino acids by hrcaking down
proteins bound to chitim and to
deterioration of the attached organs.
Also this data are in agreement with
Jackson et. al (1983) who stated
that the highly  significant
qnantitative diffcrenocs mn
hacmalymph protcin  and  ammo
acids in Aphis due to the mfection
by funpus, Vliecanii, and thev
referred o the abihity of all 1solates
of Vlecand to degrade hpid and
protetn by extracellular enzymes in
the host  Also These data arc m
agreement with Leger ot al. (1986)
who cleared the poicatiality of
fungal enzymes to degrade the
protein and chirtin in locust cuticle.

Determination of f{at content of
treated nymphs:

Present dala in table {(3) indicate
the cffect of Viecanir on Lhe lipid
contents of A rabaer nvmphs, The
data revealed that the tungus
teduced the hpid comtent in the
treated nymphs than the eontrol. The
Pereentage of the lipids eontent from
4 vephcates of sample treated with
fungus was 13,4715% but in contro!
was 22.8570%. These data 1odicaled
that the fungus infccted the nymphs
and decrcased the lipid contents by
affccting  the mctabolism of the
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(rcated nymphs. These data are in
agreement with Smith and Grula,
(1982), who stated that a wide
varicty of natural compounds such
as pglucose, several amino acids,
chitin, starch and fatty acids can be
uscd as carbon and energy source
tor germination of comdia of fung:,
B bassiana, and this fung can
colomze the haemolvmph of clorado
beettc  larvae, starung 1n  the
degradation process, (Cermakova &

Samsinakova, (960). These results
also arc m agreement with Jackson
et. al, (1985) who referred to the
ability of all isolates of V.lacanu to
degrade hLpid and protein by
extracellular  enzymes m the host.
Also data are in agrcement with
Jagatap, {(1973), who ststed that the
fungi sprcads through the blood
system, faty bodies. glandular
ussucs, digestive trac and nervous
svstem of thc host.

Tabte (2):LEffeet of fungus infection on the total soluble Protein of B. rabact

nymphs
Tl_fj_;_)licatcs Amounts of total soluble Control " Decrease than
profein me per gm control %
[ 1,527 3,143 - j
2 1,053 2,540 -
3 1,063 2,180 | -
4 1,2133 2880 | - .
‘Mcan 1,214 2,6858 54,799

Table (3):Effcct of fungus infcction on the lipid contents of B tabaer.

nymphs
Replicates Sample weight Liwpid content | Lipid content
{gm) Yo |
? 1 0,500 0,0942 18,840 |
= 2 0,7663 0,1124 14,668 |
s 3 0,500 0,053 10,6
° 4 0,450 0,044 | 9778
‘Mean 0,5541 006398 | 134715
O (.565 0810 | 19,4690
5 2 0,5578 0,174 31,194 |
E 3 0,493 0,1004 20,3651
2 4 0,500 0,102 20,400
| Mean 0,52895 0,1216 22,8570
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Table (4):Effect of fungus infection on the —~ amylaze of B. tahaci, nvmphs

}' " Replicates | Amounts of x-amylaze per gmAT*: (Zontm]—‘——:
| I { 0150 1230 |
;“'*—E BB a0 j”’?.@ﬁ’“_\
| 3 0.100 \ m}"——';
,' 4 " & 0145 1 1245 |
; Mean B 0.13125 J _E_'_IE |

Picture (1): nymph instar B. tabaci infested V. fecanii,

Determination of -~ amylaze
cazyme of treated nymphs:

Data in table (4) mndicate the
cffect of Viecanii on the —amvlaze
snzyvme in the treated nymphs. The
date showed 2 reduction n the
amount of -amylaze of B abaci
nymphs treated with the fungus F

lecanii than control. These results
demonstrate that the fungal toxin is
an inhibitor of inscet digestive
enzymes amd  act as a  prowth
mhibitor of meects. The Pathological
achion of entomopathogenic fungl on
vartous nsect species has  been
studied 11 relation 1o the qualitative
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and quantitative modificattons of the
hacmolymph components (Gardner
cl. al, 1979, Cheung and Grula,
1980). These data arc in agrcement
with  Samsinakova and Misikova
(1973) who examined  the
degradative  enzymes as chrtinasc,
prolease. and lipase by funga!l strains
ol diverse ongins, in relation to their
virulence agamnst greater wax moth.
Also  these data are in agrcement
with Gardner ct. al., (1979) and

Cheung & Grula, (1980) who
rccorded a decreasc 1n certain
hacmolymph proteins, aminoacids
uand  carbohydrate n insects infected
by the fungl. Data were also in
ngreement  with  smith and Grula,
{1982). they stated that a wide
vanery ot natural compounds such
as  uwlucose,  several amuinoacids,
chitm. starch  and falfy acids can be
used as carbon and encrgy source
lor germunation of condia of fungi,
8. hassiang also the data are in
agreement  with  Zacharuk, (1981)
whe  stated that the degradative
changes 1n inscct tissucs and organs
occur  before the fungus hyphal
ivasion duc to certain metabolites
ot fungal ongin that are mainlv toxic
substances.
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