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The Egyptian cotton leaf worm, Spodoptera littoralis (Boisduval) (Lepidoptera: Noctuidae) is one of the 
most dangerous and destructive polyphagous agricultural pests of different field crops within its hot and 
mediate regions. It can attack different economically important crops and causes considerable feeding 
damage on cotton, vegetables, and some ornamental crops throughout the year in Africa, Asia and 
Europe. Laboratory studies were performed to determine the effect of Ultra Violet on the insecticidal 
activity of Spodoptera littoralis Multinucleocapsid Nuclear Polyhedrosis Virus against cotton leaf worm 
Spodoptera littoralis (Boisduval) (Lepidoptera: Noctuidae). Three diluted concentrations were taken from 
the original stock and the number of PIB /ml/concentration was counted under light microscope by 
haemocytometer. The PIB numbers for each concentration (1.0 ml) were1.1x10

8
, 3.11x 10

7 
and 6.7x 10

6
,
 

respectively. Each of These concentrations achieved percentage mortalities to 4
th
 larval instar larvae 

tested until death or pupation, 79.96, 78.84 and 61.44%, respectively. Each concentration was divided 
into three groups. The first group was not exposed to UV, the second and the third groups were exposed 
to UV for 5.0 and 20.0 minutes, respectively. After the exposure period, the PIB/ml were counted and 
were tested against fourth instar larvae fed on treated castor leaf disks with aqueous suspensions of 
nuclear polyhedrosis virus. LC50 values were calculated for UV non exposed concentrations and for of 
them after UV exposure as shown above and were 1.3 x 10

6
, 7.7 x10

6
, 2.97x10

6
 and 6.1 x 10

6
 PIB/ml, 

respectively. Median Lethal times (LT50s) for each concentration were also measured and indicated that 
as the concentration of virus increased as the lethal time decreased. It was also noted that increasing 
the UV exposure period was accompanied by a decrease in both the virus concentration and the 
mortality percentage 
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INTRODUCTION 

The Egyptian cotton leaf worm, Spodoptera 
littoralis (Boisduval) (Lepidoptera: Noctuidae) is 
one of the most dangerous and destructive 
polyphagous agricultural pests of different field 
crops within its hot and mediate regions (Carter, 
1984). It can attack different economically 

important crops and causes considerable feeding 
damage on cotton, vegetables, and some 
ornamental crops throughout the year in Africa, 
Asia and Europe (Bayoumi et al, 1998; Pineda et 
al, 2007). As this insect pest causes heavy  
damage to many crops in Egypt, more than 40 
insecticide formulations belonging to different 
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groups have been registered and used for its 
control according to the approved agricultural pest 
control recommendations (Abd El-Salam& El- 
Hawary,2009; Anonymous, 2012). 

In the last decades, the intensive use of wide-
spectrum insecticides against S. littoralis has led 
to the development of resistance to many 
registered insecticides (Smagghe et al, 1999; 
Arivudainambi, S., 2000 and Aydin, M.H., & 
Gürkan, M.O, 2006). Conventional pesticides, 
particularly organophosphorus and pyrethroid 
insecticides are generally used for combating 
agricultural insect pests, but their indiscriminate 
usage may cause environmental pollution, toxic 
residual effect, development of pest resistance, 
negative impacts on non-target organisms and 
adverse effects on human and animal health 
(Sundararaj, 1997). These problems forced 
scientists to search for new control measures 
especially from plant origins, as plant-derived 
molecules are eco-friendly, bio-degradable, 
target-specific and developmental resistance by 
pests against them has not been reported so far 
(Gautam et al, 2013). Today nucleo polyhedro 
virus (NPV) (Baculoviridae) is a natural microbial 
pathogen of Lepidoptera, which is an ideal tool in 
the pest management programs, highly specific to 
its host insects, safe to the environment, humans, 
other plants and natural enemies (Yang et al, 
2012). However, the narrow host range, slow 
speed of kill, high dose requirement and 
resistance development are some of the problems 
which have limited its use. These concerns have 
opened new areas for the improvement of NPV 
and its formulations (Abdel-Hamid, et al. 1996, 
Moscardi, 1999., Dalia, et al. 2009., El-Menofy, et 
al. 2014). In this context, the effect of NPV had 
been enhanced by combining with adjuvants such 
as neem seed extracts (Kumar et al, 2008; Bajwa 
and Ahmad, 2012; Wakil et al, 2012; Zamora-
Avilés et al, 2013). Accordingly, there is a need to 
evaluate the species specific NPV efficiency.  

Therefore, the objective of the present study 
is to determine the effect of Ultra Violet on the 
virulence of Multinucleocapsid Nuclear 
Polyhedrosis Virus (Sp.li.MNPV) against S. 
littoralis (fourth larval instars until final larval 
stage), and the yield of this viral isolate from 
Spodoptera littoralis. The data may be helpful in 
formulating some control strategy for this pest.  

 
MATERIALS AND METHODS 

 Insect rearing 
A laboratory colony of the Egyptian cotton 

leafworm, S. littoralis, was used in the current 
study. The insect originated from the laboratory of 
Pests and Plant Protection Department,National 
Research Centre ,Egypt. Larvae of S. littoralis 
were reared on caster leaves (Ricinus communis) 
in the laboratory for a year (~10 generations) 
away from any insecticide exposure at 27.0 ± 2.0 
ºC and 65.0 ± 5.0% RH, with a photoperiod of 
16:8 h (light : dark).  

 Virus isolation and production:  
The original virus was produced and isolated 

from diseased larvae of S. littoralis by 
Samah,M.M.A., at laboratory of Pests & Plant 
Protection Department ,National Research Centre 
,Egypt. The viral isolate Sp.li MNPV 
(Baculoviridae) was suspended in sterile distilled 
water as virus stock. This suspension was stored 
at -20ºC till use. Purification of occlusion bodies 
(polyhedra) of Sp .li.  MNPV. Occlusion bodies 
were purified following the methods of Shaurub et 
al. (2013) with some modifications by 
Samah,M.M.A . Infected S. littoralis cadavers 
were homogenized in 0.05M Tris, pH 7.5-7.8, 0.1 
% sodium dodecyl sulfate (SDS) (2 ml buffer/g 
larva). The homogenate was filtered twice through 
a piece of muslin and cotton wool to eliminate the 
insect fragments. Filtrate was clarified three times 
by centrifuging at 5000 rpm for 3 min, using a 
Beckman J2-21 MIE centrifuge and a 20 JA rotor. 
The supernatant containing the polyhedra was 
centrifuged at 3000 rpm for 10 min under cooling 
(4ºC). The pellets of semi-purified polyhedra were 
re-suspended in Tris-SDS and centrifuged at 4000 
rpm for 10 min under cooling. Finally, the pellets 
of the purified polyhedra were re-suspended in 
sterile distilled water (1 ml H2O/g viral precipitate), 
counted under light microscope by 
haemocytometer, and stored at -20ºC until 
required.  

Preparation of Nuclear polyhedrosis virus 
concentrations for exposure to UV . 

Three diluted concentrations were taken from 
the original stock and the number of PIB 
/ml/concentration was counted under light 
microscope by haemocytometer. 

The PIB numbers for each concentration (1.0 
ml) were 1.1x10

8
, 3.11x 10

7 
and 6.7x 10

6 

respectively.  
Each concentration was maintained in deep 

freezing at -20.0 Cº. 
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Each concentration was taken from deep 
freezer and left to warm up to room temperature 
(25.0 ± 2.0 Cº). 

Each concentration was divided in to three 
groups. The first group was not exposed to UV , 
the second and the third groups were exposed to 
UV for 5.0 and 20.0 minutes ,respectively. After 
exposure period, the PIB/ml was counted.  The 
first group which was left without exposure to UV 
had a concentration of (1.1x10

8
 PIB/ml), the 

second group had a concentration of PIB/ml of 
2.9x10

6 
while the third group had PIB/ml of  

6.125x10
5
.  The second concentration, 3.11x10

7
  

PIB/ml  (non-exposed),  when exposed to UV for 
5.0 and 20.0 minutes  the PIB/ml  numbers  
became  2.9x 10

6 
,   9.4x10

5
,respectively . Also, 

the third concentration, 6.7 x 10
6
 PIB/ml (non-

exposed) when exposed to UV for 5.0 and 20.0 
minutes became 4.1 x 10

6, 
1.5 x10

6
 PIB/ml, 

respectively. After that, the concentrations of non-
exposed or exposed samples were maintained at 
-20.0 Cº till use. 

 Evaluation of the insecticidal activity of 
nuclear polyhedrosis virus concentrations  

A preliminary experiment was carried out to 
estimate the lethal concentrations and the lethal 
times of UV non-exposed and UV exposed 
Nuclear polyhedrosis virus concentrations against 
newly molted S. littoralis fourth larval instar larvae 
until final larval stage. 

Twenty Newly molted S. littoralis fourth larval 
instars were placed in plastic cups (8 cm diameter 
and 5 cm height) for each replicate and left to fed 
on castor leaf disks (5 mm diameter). Each disk 
was treated, using a Handle sprayer (20.0 ml 
capacity), with the prepared viral concentrations 
containing OBs (non-exposed and exposed to 
UV). Control larvae were fed on castor disks 
(Ricinus communis) treated with distilled water 
without virus. After two days, the treated and 
untreated castor disks were removed and 
replaced by another fresh untreated castor leaf 
disks. The experiment was continued till the final 
larval stage or death of larvae. Three replicates 

with 60 larvae were used for each bioassay for 
each treatment and for control as described 
above. Larvae mortality was recorded daily, the 
percentage mortality was calculated by Abbot 
(1955) formula and the Probite analysis was 
carried out by Finny (1971).  
 
 Statistical analysis 

Lethal concentrations (LC) and lethal times 
(LT) were determined based on the Probit 
analysis method described by Finney (1971 
 
RESULTS  

 Insecticidal activity of non-exposed nuclear 
polyhedrosis virus to UV against 4

th
 instar 

larvae 
The results indicated that the original stock 

concentrations for non-exposed nuclear 
polyhedrosis virus to UV (1.1x10

8
, 3.11x10

7
 and 

6.7x10
6
PIB/ml) achieved 79.96, 78.84 and 

61.44%, respectively mortality which increased 
with the increase of nuclear polyhedrosis virus 
concentration (Table 1). Lethal concentration of 
50 &90 % were 1.3x10

6
 and 6.03x10

8
, 

respectively. Lethal time of 50 and 90% were 
4.29& 27.28 days, 9.26 &17.11 days and 
12.32&43.46 days for 1.1x10

8
, 3.11x10

7
 and 

6.7x10
6
PIB/ml, respectively. These results 

indicated a positive relationship between 
concentration and LC50,90  & LT50,90 values which 
differed statistically. Adel El-Said et al. (2011) 
found that the LT50 at similar response levels were 
27.9, 21.9, and 15.9 days, for L1, L3, and L5 
instars, respectively and found that mortality 
increased with Sp.li.GV concentrations, with 
Median lethal times , 28.0, 27.0, and 24.7 days for 
the concentrations 1.12 x 10

8
, 5.6 x 10

8
, and 2.8 x 

10
9
 OB/ml, respectively.  Shaurub et al. (2014) 

confirmed that the mortality of the S. littoralis 
fourth larval instars increased developmentally 
with the increase of the viral concentrations with 
LC25 and LC50 values of 10.10 × 10

6
 and 8.43× 10

8
 

PIB/ml distilled water, respectively. 
 

Table (1): Lethal concentrations and time of S. littoralis larvae treated with non-exposed 
nuclear polyhedrosis virus to UV.  

Concentration 
(PIB/ml D.W) 

No. 
larvae 

%mortality 
response 

LC50 
 

LC90 
 
 

Slope 
±SE. 

LT50 
(days) 

LT90 
(days) 

1.1x10
8
 60 79.96  

1.3x10
6 

 
6.03x10

8 
 

0.48±0.20 
4.29 27.28 

3.11x10
7
 60 78.84 9.26 17.11 

6.7x10
6
 60 61.44 12.32 43.46 

 
 

The efficiency of Sp.li.GV in S. littoralis larvae 
was less than other GV-host systems. Matthews 
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et al. (2002) noted that the LD50s for larvae of 
Lacanobia oleracea treated with LoGV ranged 
from 101.4 OB/larva in L1 instar to 107.45 
OB/larva in L5 instar. 

Most evaluated baculovirus affecting 
Lepidoptera had reported considerable 
differences in susceptibility between instars 
((Hochberg, 1991; Sait et al. 1994b; Teakle et al. 
1986; Sporleder et al, 2007). In each instar, the 
Sp.li.GV LT50s decreased with increasing dose 
values, as also assured for Spodoptera exigua 
infected with Sp.ei. NPV isolated from California 
(Smith, 1987). 

These GVs Attack the host through the midgut 
but fundamentally replicate in the fat body.  

S. littoralis larvae treated with Sp.li.GV molted 
to the final instar and died without pupating, 
regardless of instar. Subrahmanyam and 
Ramakrishnan (1980) demonstrated that NPV 
affected hormonal balance in S. litura larvae, 
suggesting that the failure of infected larvae to 
molt to pupal stage was due to many reasons as 
the following: disruption in juvenile hormone rates 
in the hemolymph , the presence of the enzyme 
ecdysteroid UDP-glucosyltransferase (EGT) being 
necessary for the regulation of host insect 
metamorphosis as EGT inactivates ecdysteroids 
by conjugating them with galactose or glucose, 
and prevents the molting of virus-infected insects 
(O´ Reilly and Miller, 1989)and also the 

expression of the viral egt gene(Smith and 
Goodale 1998) such as the failure of lethally-
infected L. oleracea larvae to molt. The egt gene 
that encodes EGT had been found in other 
baculoviruses, both NPVs (Popham et al. 1997; 
Ijkel et al. 1999) and GVs (Hahsimoto et al. 2000; 
Luque et al. 2001). Nevertheless, Sp.li.GV 
infection inhibited metamorphosis of S. littoralis 
from larva to pupa, but not the larval-larval molt, 
as also recorded by Nakai et al. (2004) for A. 
honmai treated with AdhoGV due to that   GV egt 
gene expression could interfere with host pupation 
but not with larval molting, unlike egt genes of 
most NPVs. 

 Effect of exposure periods to UV on the 
efficacy of nuclear polyhedrosis virus against 
4

th
 instar larvae. 

The results showed that exposure of nuclear 
polyhedrosis virus to UV led to decrease in the 
numbers of PIB /ml, decrease in insecticidal 
activity and prolonged period before the death of 
larvae, compared with non-exposed virus (Table 
2,3,4). Results showed that a concentration of 
1.1x10

8
 PIB/ml when was exposed to UV for 5.0 & 

20.0 minutes led to decreasing of the PIB 
numbers /ml to 2.9x10

6 
and 6.125x10

5
, 

respectively and so as, the other concentrations.  
 

 
 

Table (2): Lethal concentrations and time of S. littoralis larvae treated with non-exposed and UV- 
exposed nuclear polyhedrosis virus. 
 

Exposed 
period 

(minutes) 

Concentration 
(PIB/ml D.W) 

No. 
larvae 

%mortality 
response 

LC50 
 

LC90 
 

Slope± 
SE. 

LT50 
(days) 

LT90 
(days) 

0.0 1.1x10
8
 60 79.96  

7.7x10
6 

 
5.2x10

8 
0.70 

± 
0.11 

4.29 27.28 

5.0 2.9x10
6
 60 35.2 18.72 59.47 

20.0 6.025x10
5
 60 24.07 21.88 125.76 

 
 
 
Table (3): Lethal concentrations and time of S. littoralis larvae treated with non-exposed and UV-
exposed nuclear polyhedrosis virus. 
 

Exposed 
period 

(minutes) 

Concentration 
(PIB/ml D.W) 

No. 
larvae 

%mortality 
response 

LC50 
 

LC90 
 

Slope 
± 

SE. 

LT50 
(days) 

LT90 
(days) 

0.0 3.11x10
7
 60 78.84  

2.97x10
6 

 
1.7x10

8 
0.73 

± 
0.2 

9.26 17.11 

5.0 2.9x10
6
 60 44.44 21.02 97.81 

20.0 9.4x10
5
 60 39.07 16.29 63.36 
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Table (4): Lethal concentrations and time of S. littoralis larvae treated with non-exposed and UV-
exposed nuclear polyhedrosis virus. 
 

Exposed 
period(minutes) 

Concentration 
(PIB/ml D.W) 

No. 
larvae 

%mortality 
response 

LC50 
 

LC90 
 

Slope±SE. LT50 
(days) 

LT90 
(days) 

0.0 6.7x10
6
 60 61.11  

6.1x10
6 

 
6.2x10

7 
1.27 

±0.37 
12.32 43.46 

5.0 4.1x10
6
 60 28.32 18.74 54.66 

20.0 1.5x10
6
 60 25.93 25.05 105.52 

D.W= Distilled Water 
 

Baculoviruses are insect pathogens that are 
usually found when their hosts reach outbreaks 
densities and a disease epizootic occurs. They 
are safe and selective bio insecticides used the 
world wide against many insect pests, especially 
Lepidopterous. Their use in insect pest 
management is limited because of their sensitivity 
to limitations such as ultraviolet. Baculoviruses 
are very effective biological control agents 
towards several important lepidopterous pests 
(Arivudainambi et al, 2000; Baskaran, 2007). 
However, baculoviruses are rapidly inactivated by 
the UV spectrum of sunlight with most having a 
half-life from two to several hours (Elnagar & 
Abul-Nasr, 1980; Villamizar et al, 2009). Thus, 
field stability is one of the most important steps to 
judge a protective material. The field application of 
virus as bio control agent is facing inactivation by 
UV in the sunlight. Therefore, the virus application 
in the field has a short persistence against the 
targeted pests. El-Helaly et al, (2013) stated that 
in the case of using Sp.li.NPV as alone treatment, 
the recorded rates of mortality among S. littoralis 
neonate larvae after exposure periods of 10, 24, 
48, 96 and 168 hours to natural conditions (under 
UV) were 96.00%, 48.78%, 6.97%, 0%, and 0%, 
respectively, compared to 100.00% in case of un-
irradiated virus (the calculated LT50 was only 
24.07 h). 

Previous studies (El Salamouny et al, 2000 
and Khattab, 2003) proved that baculoviruses 
were fastly inactivated after exposure to SUV or 
natural sunlight, in the field. (Elnagar and Abul-
Nasr,1980) found that under UV in sunlight, 
purified virus suspension was less effective than 
the crude extract related to that the latter contains 
coloring substances.  

Nuclear polyhedrosis virus is the greatest 
microbial insect pest control agent but the activity 
of virus is still restricted for the degradation of its 
activity under field conditions (UV radiation). 
Therefore, there is a necessity to have some virus 
protection for example natural UV protectant 
(based on some plant derived materials) to 
increase the persistence of the virus in opposite 

tough sunny conditions in Egypt, for it impending 
effective. 
 
CONCLUSION 
From all of that Nuclear Polyhedrosis Virus is very 
important specific on its insect host and safe for 
environment    and for   living organisms including 
human. So that it should be to study the problems 
affecting it to know how these problems can be 
solved to use this virus as alternative method for 
carcinogenic chemical insecticides.   
This article studied Lab Evaluation of the UV-
Exposed Nuclear Polyhedrosis Virus (NPV) On 
the Cotton Leaf Worm (Spodoptera Littoralis) and 
confirmed the necessity to find an alternative safer 
insect pest control method  to carcinogenic 
chemical insecticides and recommended the use 
of Nuclear polyhedrosis virus as  an alternative 
safer insect pest control method  to carcinogenic 
chemical insecticides because its specificity on its 
insect host and because of its safety to the 
environment , to human and to other living 
organisms 
. 
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