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Keywords which isolated in Bio-insectcide Production Unit Plant Prgtectio_n
S Research Institute, were evaluated against Spodoptera littoralis

Egyptian . larvae under laboratory conditions. Five concentrations of

Nuclearpolyhedrovirus,

Occlusion Bodies (OBs) from each of the three NPVs isolates
(1x10°, 1x107, 1x10% 1x10° and 1x10'" PIB/ml) were used
against 2" insters larvae of S. littoralis. The results showed that
the percentage mortality of the larvae increased with increasing
concentrations of tested pathogens. Also, the isolate NPV ajrayoum
was the most effective against S littoralis larvae at different tested
concentrations. In biological Studies all tested NPVs isolates
decreased the mean larval duration than untreated larvae and
decreased of pupation. NPV Ajpayoum recorded the least Pupation
percentage 45.7%. All tested NPVs isolates showed significantly
shortening in the mean adult longevity for both males and
females. All tested NPVs isolates significantly decreased the mean
number of eggs laid and hatched /female.

Soodoptera littoralis

INTRODUCTION

The cotton leafworm, Spodoptera littoralis (Biosd.) (Lepidoptera: Noctuidae),
is a serious polyphagous insect pest in Egypt. It attacks numerous economically
important crops throughout the year. Conventional insecticides were successful in
controlling insect pests. However, use of these chemical pesticides has led to several
problems, including environmental pollution and endangered human health, such as
cancer and several immune system disorders (Devine and Furlong, 2007).

Due to extensive using of insecticide groups, many populations of S littoralis
have acquired resistance towards most of them (Alford, 2000). The problems and
hazards that have arisen as a result of using conventional insecticides were incentives
for the search of alternative control agents. Microbial control agents are a primary
means of biological control for insect pests. The use of microbial control agents is
targeted for a particular pest species. The entomopathogens that have most been used
in biological control include representatives of bacteria, fungi, viruses, nematodes,
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protozoa and insect growth regulator
(Dent, 2000, Abdel-Aziz, 2012, Bakr et
al., 2013 and El-Sheikh, 2017)

Baculoviruses are considered to
be the largest and most broadly studied
insect viruses. They are infectious for
arthropods, particularly insects of the
order Lepidoptera. Baculovirus
infections have been reported in over 600
insect  species of the  orders
Hymenoptera, Diptera,  Coleoptera,
Neuroptera, Trichoptera, and Thysanura,
as well as in the Crustaceae order
Decapoda (Murphy et al., 1995).
Baculoviridae includes
nuclearpolyhedrovirus (NPV) which has
polyhedron-shaped occlusion bodies.
The baculovirus isolates have a limited
host range, and infect only closely
related species as for insects mostly of
order Lepidoptera (Moscardi, 1999).
Aim of the present investigation is to
evaluate the effect of three Egyptian
isolates of Dbaculovirus against S
littoralis (Boisd.), to finding for bio-
insectsid nuclearpolyhedrovirus isolate
(s) with better insecticidal characteristics.
Fergani, (2015) and El Sayed, et al.,
(2016).

MATERIALS AND METHODS
Virus isolate, virus propagation and
viral  occlusion bodies (VOBs)
purification:-

The original virus isolate was
obtained from diseased S littoralis
larvae collected manually from cotton,
tomato, and maize fields in three
Governorates, El-Qalioubia, Al-Fayoum
and El-Beheira. The larvae showed
baculovirus infection symptoms were
brought to our laboratory and examined
to confirm the presence of virus by light
microscope  with Giemsa staining
according to (Mustafa, et al, 2001), in
which a thin smear of infected worm
tissue was prepared on glass slide and
dried in air. The smear was immersed for
1-2 min in Giemsa, rinsed under running
tap water for 5-10 sec then the smear was

stained for two hours in 10% Giemsa
stain (10g of Giemsa dissolved in 100
ml. distilled water), the dye was rinsed
off in running tap water for 5-10 sec and
allowed to dry in air then examined
under light microscope to detect the
Occlusion Bodies (OBs). After the
examination the diseases larvae kept at -
80° C until the purification of OBs
(polyhedra).

The propagation of the virus
isolate was performed by inoculation of
the 3 instar larvae of S littoralis with
SNPV isolate which collected from the
field and tested by light microscopy by
surface contamination of the artificial
diet. The inoculated larvae were
observed daily to identify the NPV
infected ones based on the sign and
symptoms of disease. The tissues of dead
larvae were examined as soon as possible
with the naked eye and tissue smears
under light microscopy as mentioned
above.

The method of OBs purification
was done as (Sudhakar et al., 1997) with
some modification. The individually
dead larvae showing symptoms of NPV
were transferred to a micro centrifuge
tube and homogenized in 300 pl. of
distilled water. The homogenates were
filtered  through a cheese cloth. The
filtrate were subjected to sucrose layer
(60% wt/vol) and centrifuged for 30 min
at 10.000 rpm. The band was formed on
top of the layer containing OBs was
collected and again subjected to sucrose
layer (40% wt/vol) and centrifuged at
10.000 rpm for 30 min. The band at the
bottom of the gradient containing the
OBs was collected and washed with
distilled water. All the above steps were
carried out at 4°C. Pure OBs were
suspended in distilled water and stored at
—80°C.  For evaluation of OBs
purification method, slide of OBs was
stained with Giemsa stain as mentioned
above and examined wunder light
microscopy. The number of OBs was
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counted by using Neubaur
Hemocytometer to  determine the
concentration of PIB /ml Five

concentrations were prepared from the
viral OBs mother suspension by serial
dilution to be wused in bioassay
experiment.

Rearing of the S. littoralis (Boisd):

Egg masses of a sensitive strain
of the cotton leaf worm, S littoralis
(Boisd.) were incubated under laboratory
condition at 27+2°C, 60 + 5% RH and
8:16 LD photoperiod (Smits, 1987). The
original insect culture was obtained from
the Research Division of the Cotton Leaf
worm, Plant Protection Research
Institute. Newly hatched larvae were
transferred to clean glass jars covered
with muslin cloth held in position with
rubber bands. Larvae fed on artificial diet
described by (Shorey and Hale, 1965).

The toxicity experiment was
carried out using diet surface treatment
procedure (Addy, 1969). 2™ instars
larvae of S littoralis were starved for 8-
10 h at 30°C (Smits and Vlak, 1988) then
transfer to cups with contaminated
artificial diet with 20pl of (1x10',
1x10°, 1x10%, 1x107, and 1x10° PIB/ml)
concentrations individually. After 2 days
of feeding, the diet had become
unpalatable, and the larvae were
transferred to clean cups of diet and
observed daily. Bioassays with 30 larvae
per virus concentration plus 30 larvae as
control were replicated 3 times. The
experiment was conducted at a constant
temperature 30°C. Larval mortality was
recorded at 2 day intervals during 10
days. The mortality percentages were
corrected according to Abbott’s formula
(Abbott, 1925).

Toxicity was presented
graphically as log/probit regression lines,
and LCy5,L.Cs, and LCgqg values as well
as the slope of the probit lines were
calculated (Finney, 1971).

Biological studies:
Newly hatched larvae from the
maintained insect colony were collected

and offered daily with artificial diet with
20l of (1x10", 1x10°%, 1x10°, 1x107, and
1x10° PIB/ml) Treated instars larvae
were examined daily in order to study
the following parameters: larval and
pupal duration of each instar and
percentage of pupation. Pupae were
sexed and then placed in 3 pairs in the
glass jars of the following combinations:
treated male x treated female and for a
control untreated male x untreated
female. Subsequently, percentage of
adult emergence, longevity of moths and
the fecundity and fertility of eggs/female,
were determined.

RESULTS AND DISCUSSION

Efficacy of the nuclearpolyhedro-
virus isolates against 2" instars larvae of
S littoralis larvac was performed by
testing five concentrations of occlusion
bodies from each of the three
nuclearpolyhedrovirus ~ isolates  (1x10°,
1x107, 1x10°, 1x10° and 1x10'° PIB/ml).
The data in Table (1 and 2) and fig. (1)
indicate that the percentage mortality of
the larvae was increased with increasing
concentrations ~ of  tested  isolates.
Furthermore, NPV  Ajrayoum e€xhibited
higher toxicity to 2" inster larvae followed
by NPV giqalioubias and NPV g1 peheira. The
results of our study showed that, high
concentrations of NPVs caused a high
mortality rate; this conclusion is parallel to
that found by (Duan and Otvos 2001) who
reported that mortality was higher when
younger  larvac  of  Choristonura
fumiferana were used. Similar findings
were recorded with Abd-El Wahed et al.
(2011) who mentioned that viruset was
more effective on 2™ instar larvae than
profect. LCqp and LCsy for viruset were
1x10° and 1x10° PIB/ml, respectively,
corresponding  values were 5x10° +
1.6x10" and 5x10* + 1.6x10° PIB/ml +
[U/ml when profect was tested. The
bioassay test revealed that the S littoralis
larvae showed symptoms during the first
three  days  post-inoculation, these
observations agree with (Federici 1997)
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who confirmed that in typical NPV
infections, such as the disease caused by
the NPV of Autographa californica
(Speyer.) (Lepidoptera: Noctuidae)
(AcMNPV), there are few signs of disease
during the first 3 days of infection. El
Sayed, et al., (2016), who found that the
mortality percentage in the two tested
instar larvae increased with increasing the
concentrations and time elapsed post
treatment. The NPV concentration 1x10'
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PIB/ml ingested by larvae produces
approximately 96% mortality percentage
at 10 days post inoculation for S littoralis
2" instar larvae and 83% of the same
concentration for 4th instar larvae. The
remaining concentrations produce
mortality percentages ranged from 90 to
48% and 75 to 45% of the two tested
instars larvae used, respectively. That was
in agreement with Abdel-Aziz, (2007), El
Sayed, (2015) and El-Sheikh, (2017).

Table (1): Efficacy of three of nuclearpolyhedrovirus isolates against 2™ instar larvae
of S littoralisafter 10 days post treatment

Mortality %
Concentrations
PIB/ml* NPV El-Qalioubia NPV Al-Fayoum NPV El-Beheira
1x10" 89 90 88
1x10° 81 85 80
1x10® 70 72 68
1x10’ 55 65 50
1x10° 48 49 42

*PIB: Polyhedral inclusion body

Table (2): Susceptibility of three of nuclearpolyhedrovirus isolates against 2™ instar
larvae of S littoralis after 10 days post treatment.

A LCy LCs LCys
Virus isolates (PIB/ml)* ( PIB/ml)* ( PIB/ml)* Slope+SE
NPV giqatioubia 1.89E+11 2.28E+07 1.97E+05 0.327 £0.045
NPV Arrayoum 8.84E+10 9.09E+06 72404.08 0.321 £ 0.046
NPV gLBeheira 2.95E+11 5.28E+07 5.64E+05 0.334 £0.044
*PIB: Polyhedral inclusion body
L) — |<NPV Al-Fayoum
7 ——- 2-NPVErQakoud
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Fig (1): Toxicity of three of nuclearpolyhedrovirus isolates against 2™ instar larvae of
S littoralis after 10 days post treatment
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The obtained results in Table (3)
clarified the effect of the tested isolates virus
on the mean larval duration, pupation%, and
pupal duration. The treatment of the 2™ larval
instar with LCs, of the three isolates decreased
the mean larval duration about 0.6-1.6 day
than untreated larvae (Table 2) this was in
agreement with El Sayed, (2015) who found
that the treatment of 2™ instars larvae of S
littoralis with Littovir (NPV) has reduced the
mean larval duration about 72 hr. than
untreated larvae. The three isolates affect the
percentages of larvae entering pupation which
was decreased in 2™ instar larvae treated than
untreated larvae (47.6, 45.6 and 47%) for NPV
El-Qalioubias NPV Al-Fayoum and NPV El-Beheira
respectively. Meanwhile, the pupal stage were
decrease in all isolates of 2™ instars larvae
treated with NPV El-Qalioubias NPV AL Fayoum and
NPV g Beneira Were decreased (14, 13, and 14.3
days) respectively, than untreated larvae (15.3
days). These results were agreed with those of
Abd El-Kareem, (2012) who treated S
littoralis with Protecto, Viruset, and Profect
has shorted the pupal duration of the treated
instars larvae.

(Table 4) showed that the three
isolates affect the percentage of adult
emergence was only slightly decreased than
the control to 91, 90.3 and 94.6% for the
three isolates NPV El-Qalioubias NPV Al-Fayoum
and NPV gigeneira  respectively. Also, all
tested  isolates  showed  significantly
shortening in the mean adult longevity for
both males and females (Table 4). That

was in coincides with Abd El-Kareem
(2012) and EI Sayed, (2015) who noticed
decrease in the percentage of adult
emergence and mean adult longevity of
treated larvae of S. littoralis with Viruset.

Table (5) showed the latent effect
of the treated S littoralis with LCsg of
tested isolates NPV on the mean number
of laid and hatched eggs/female. All
tested isolates NPV  significantly
decreased the mean number of eggs
laid/female. NPV Arfayoum Was the most
effective virous, followed by NPV g
Qalioubia, @Nd NPV’ g peneira. On the other
hand, significantly reduction in the mean
number of hatched eggs/female was
observed when treated instar larvae with
recommended dose of all tested (Table
5). That was in agreement with Abdel-
Aziz, (2007), Abd El-Kareem, (2012)
and El Sayed, (2015).

The results of this study showed
that the three isolates could be used in the
pests control. The best isolates were the
isolation of El-Fayoum Governorate
(NPV' AlFayoum) Which gave the highest
percentage of mortality from other
isolates as well as the largest reduction
rate in all biological experiments,
Followed by El-Qalioubia Governorate
NPV El-Qalioubia and then the El-Beheira
Governorate NPV gi_geneira -

Table (3): Effect of three of nuclearpolyhedrovirus isolates on larval duration,
pupation rate and pupal duration of 2" instars larvae of S littoralis.

Virus isolates Mea&:;:;é: g.ugltion % Pupation Mea(r:];);sl;zi (Siflgjﬁon
NPV g1 gatioubia 15 +0.34% 47.6° 14 £ 0.59™
NPV AlFayoum 1434033 45.6° 13£0.58°
NPV g1Beneira 15+0.59™ 47% 14.3 +£0.33%®
Control 15.6 + 0.34* 100? 15.3 +£0.34*
F values 2.44"™ 2319.8" 4.166"
L.S.D. 1.3313 1.8026 1.537

-Means with the same letter are not significantly different (p<0.05).
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Table (4): Effect of three of nuclearpolyhedrovirus isolates on adult emergence
percentage and adult longevity of 2™ instars larvae of S. littoralis.

Virus isolates Adult emergence Mean adult longevity (days) + S. E.
v 3 9
NPV g1 0atioubia 91°¢ 10+0.58° 9.6+0.33
NPV A1Fayoum 90.3° 9.6 +0.33° 10+ 0.58
NPV gy Beheira 94.6" 11.6 + 0.39% 10.33 £ 0.67™
Control 100* 12 £0.59% 11.3+0.34%
F values 141.33™ 3.15™ 3.77™
L.S.D. 1215 1.802 1.33

-Means with the same letter are not significantly different (p<0.05).

Table (5): Effect of three of nuclearpolyhedrovirus isolates on fecundity
of S littoralis treated as new hatch instars.

Mean no. of eggs/female + Mean no. hatched
Virus isolates
S.E. eggs/female + S.E.
b b
NPV g1qatioubia 741.67+59.9 692+57.04
NPV 4i-Fayoum 586 £13.5° 502+51.3°
b b
NPV g1Beheira 750.3 £52.09 685+56.40
Control 2068 + 46.5a 1956i5309a
F values 229.78°" 156.95"
L.S.D. 148.8 174.6

-Means with the same letter are not significantly different (p<0.05).

REFERENCES
Abbott, W.S. (1925). A method for
computing the effectiveness of an
insecticide. J. Econ. Entomol. 18:

biological,
histological aspects of the cotton
leafworm  Spodoptera

biochemical and

littoralis

265- 277

Abd El-Kareem, S. M. 1. (2012). Effect

and
cotton

of some entomopathogens
insecticides against the
leafworm, Spodoptera littoralis
(Boisduval) (Lepidoptera:
Noctuidae). Ph. D. thesis, Fac. of
Science, Ain Shams University,
Cairo, Egypt.185 Pp.

Abd-El Wahed, M. S.; Ahmed, F. M.;

Abdel-Aal, A. E.; and Abdel-Aziz,
M. M. (2011). The effect of certain
biocontrol agent on some

Abdel-Aziz,

(Boisd.) (Lepidoptera: Noctuidae).
Egypt. J. Agricul. Res., 89(2):
431-444.

Abdel-Aziz, M. M. (2012). Evaluating

efficacy of certain bioagents and
insect growth regulators against the
cotton leaf worm, Spodoptera
littoralis (Boisd.), using molecular
technique. Ph. D. Thesis, Institute
of Environmental Studies and
Research, Ain Shams University.
166 Pp.

M. M. E. (2007).
Controlling of the cotton leafworm,



Comparative in Vitro evaluation of three geographically different isolates of Nucleopolyhedrovirus 27

Soodoptera littoralis (Boisd.), by
using environmentally safe
(nontraditional) methods. M.Sc.
Thesis, Inst. Environmental Studies
and Research, Ain Shams Univ.
Cairo, Egypt.148 Pp

Addy, N. D. (1969): Rearing the forest
tent caterpillar on an artificial diet.
J. Econ. Entomol. 62, 270-271.

Alford, D. V. (2000). Pest and disease
management hand book British
crop protection council, Blackwell
Sci., Oxoford, 615pp.

Bakr, R. A.; Hafez, J. A.; Khamiss, O. A.
and Zyaan, O. H. (2013).
Biochemical studies on the effect
of Chitin synthesis inhibitor,
(flufenoxron) and Spli- NPV on the
cotton  leafworm  Spodoptera
littoralis Bosid  (Lepidoptera:
Noctuidae). Adv. Cancer Res., 29:
175-274.

Dent, D. (2000). Biological control. In:
Insect Pest Management. 2™ edition.
London. CABI publishing. Ch. 6:
180-234 pp.

Devine, G. J. and Furlong, M. J. (2007).
Insecticide use: Contexts and
ecological consequences. Agric.
Human Values., 24:281-306.

Duan, L. and Otvos, I. S. (2001).
Influence of larval age and virus
concentration on mortality and
sublethal effects of a
nucleopolyhedrovirus ~ on  the
Western  Spruce Bud  worm
Choristonura fumiferana
(Lepidoptera:Tortricidae). J.
Environ. Entomol., 30: 136-146.

El Sayed, Y. Ahmed, Shimaa M.
Desoky, Marwa M. El-Sabagh,
Ahmed R. Sofy (2016) Molecular
and Biological Characterization of
a Nucleopolyhedrovirus Isolate
(Egy-SNPV) from Spodoptera
littoralis in Egypt, Inter. J. of Viro.
and Mol. Bio., 5(2): 34-45

El Sayed, Y. A. (2015). Insecticidal and
Biological effects of Palmitic Acid,
Castor oil and Littovir against

Soodoptera  littoralis  (Boisd.)
(Lepidoptera: Noctuidae) Bull. Ent.
Soc. Egypt, Econ. Ser., 41:175-188

El-Sheikh, E. A. (2017) efficacy and
safety of Spodoptera littoralis
Nucleopolyhedrovirus as a bio-
insecticide for pest control, Arab.,
J. PL. Prot.Vol.35,Special Issue.

Federici, B. A. (1997). Baculovirus
pathogenesis. In: Miller, L.K.
(Ed.), the Baculoviruses. Plenum
Press, New York. pp. 33-59.

Fergani, Y. A. (2015) Effect of Novel
Nicotinyl Insecticides and
Commercial Bioinsecticides on the
Cotton Leaf Worm, Spodoptera
littoralis (Boisduval) (Lepidoptera:
Noctuidae). Ph. D. thesis, Fac. of
Science, Ain Shams University,
Cairo, Egypt.182 Pp.

Finney, D. J. (1964). Probit analysis: a
statistical treatment of the sigmoid
response curve, 2™ ed. Cambridge
University press, London.

Moscardi, F. 1999. Assessment of the
application of baculoviruses for
control of Lepidoptera. Ann. Rev.
Entomol., 44: 257-289.

Murphy, F. A.;Fauquet, C. M.; Bishop,
D. H.;Ghabrial, S. A.; Jarvis,
A.W.Martinelli, G. P.; Mayo, M.
A. and Summers, M.
D.(1995).Virus Taxonomy. Sixth
report of the nternational
committee ontaxonomy of viruses;
Arch. Virol. Suppl. 10 85-86.

Mustafa, Y; Remziye, N and Zihni, D.
(2001). Viral control of the
European Pine Sawfly, Neodiprion
sertifer  (Geoffroy) in Turkey.
Turk. J. Biol. 25: 419-425.

Smits, P. H and Vlak, J. M. (1988).
Quantitative and qualitative aspects
in the production of a nuclear
polyhedrosis virus in Spodoptera
exigua larvae. Annu. Appl. Biol.
112(2): 249-257.

Smits, P. H. (1987). Nuclear
polyhedrosis virus as biological
control agent of Spodoptera



28 Marwa, M. M. A. El-Sabagh

exigua. PhD. Thesis, Agric. Univ. inclusion bodies from Nosema
Wageningen, the Netherlands, 127 p. (Microspora: Nosmatidae)
Sudhakar, S; Varatharajan, R and contamination; Entomon 22: 89-93

Mathavan, S. (1997). Simple
method to purify polyhedral

ARABIC SUMMERY

3098393 (5553 (gl o LI s AQEAL Y Jo EDA Ailara 45 jl0a
G- gﬁ Cadll

gluall juiall Lo 3 gana Jana b g
e =B s =B Age ] 1 Sganll 35S pe-clilall 48 5 G ga 2gna

e SN hadll (55583500 (55 530l (s il e Y e G Al ands ) Adlad) A Hal) caban
aﬁ LGJ)‘-' (‘3 L,,?m} NPV El-Qalioubia, NPV Al-Fayoum and NPV El-Beheira 523 ddlise cillailas &30
Caglall caas 95).\55\ ohdll (39 8350 Gl da Ay sl Cilawall Cl:u\ Bas oo oLl A48 5 Chgny agaa
(1x10°, 1x107, 1x10°, & ¥ el asead 1 ol o <l 38 55 dusad aladiul a3 dglasadl)
s o)) ) @ yedal y il 3y 80l (LD eel) il aca @l 1x10° and 1x10'° PIB/ml)
Gllad SISV NPV o payoum e <ulS 285 | 6 piall il g il &l 38 5 830 5 e <l ) iga
G il 5 5 pdall Tym sl gul) il Al Adlisall S poand R G 5250 iy
il 4l 4l oo sh ) shatl) iy AN ) shal) Al B Canae Chual) 38 L Letlalaa
oxll Agasi b alil 5 AN Y el 5l skl J sl 8 i) & pan m g s il Al
J}L’M 5 Cundds) XSy NPV Al-Fayoum C® Al Gl pdall jdedll das (10 % €07 iy g_.rm}
e (b LI ) gels At Cumddl) O Aldbaall e ) pdall A5 jlaall EOlll aias (A s 0
Ut Gaan | )5 COlbaall maan el g aa o )5S 5 LY Ll Al el 3 5 < a5 COLL)
C ol dae ] dass gia A 5aS Gadd IS Ol aen 8 il il L s ) Gl dlae ) 8 S

A Y Hall Jadl o) 5 AaBIKal) 8 DN Y Jall aladtial (Say 43 i) Al el oda &l (4
A ) Gy gAY Y dall (e Gise A ) Gibael Cus NPV pppayoum ¢l dailas Ae
8l Axdlae 23 NPV ppoatioupiae sl Adailae Lealy 5 i) dn ol gl Cilelel) ayan (8 (nid
. NPV El-Beheira



