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Abstract: The cotton leaf worm Spodoptera littoralis well known as one of the most important insect pest in
Egypt depending on the wide host range and quick adaptation with climatic factors. High fertility of females
resulting unlimited number of larvae which could be one of the major reasons for the high economic loss in
infested crops. This study aims to evaluate photosensitizers as a modern control agent depends on the sunlight
which available daily in Egyptian climatic conditions to management S. littoralis. The photosensitizers,
magnesium and copper chlorophylline (Mg-Chl and Cu-Chl ) at different concentrations were tested at small
scale against the 2  instar larvae of S. littoralis for  0.0,  0.5,  1.0,  2.0 h exposure to sunlight. The resultsnd

showed that, all treatments at light exhibited various significant effects on mortality percentages  comparing
with those in the control group. The treatments conducted in the sunlight revealed higher effect than the
treatments achieved in the dark. The larvae exposed to the highest concentration (10 ) of Mg-Chl and Cu-Chl3

for two hours in the sunlight showed 46.67 and 42.79% mortality, respectively after 5 days. The LC  values,50

confirmed that the Mg-chl was the most effective on the larvae recording LC  207.94 mg/ L followed by Cu-chl50

that recorded LC  250.95 mg/L at 2h exposure to sunlight. The Mg-chl treatments exhibited higher decrease in50

durations of the subsequent stages developed from treated larvae than the Cu-chl treatments. In conclusion,
both photosensitizers (Mg-Chl and Cu-Chl) especially at high concentration (10 ) showed moderate effective3

on larval mortality and light changes in biological aspects.

Key words: Polyphagous insect  Toxicity  Biological aspects  Copper chlorophylline  Magnesium
chlorophylline

INTRODUCTION acceptable control methods such as alternative safe

Cotton leaf worm, Spodoptera littoralis (Boisd.) environment.
(Lepidoptera: Noctuidae), is a highly polyphagous pest Chlorophyll is the pigment that gives plants and
with numerous hosts causing economically important algae their green color. More importantly, plants use
losses. In Egypt, this insect is one of the major pests chlorophyll to trap light for photosynthesis. The basic
attacking  more  than 112 host plants mainly on vegetable, structure of chlorophyll is a porphyrin ring similar to that
field, ornamental crops and many other economic plants. of heme in hemoglobin, however the central atom in
Larvae are causing a great damage to leaves, buds, chlorophyll is magnesium or iron. The long hydrocarbon
flowers and bolls [1-5]. The control of this pest is (phytol) tial attached to the porphyrin ring renders
complicated due to its high resistance to most of the chlorophyll fat-soluble and insoluble in water. Two
currently used pesticides classes [6]. Recently, the global different types of chlorophyll (a and b) are found in plants
occurrence of cotton leaf worm and its growing resistance with a small difference. One of the side chains of the two
problem led to great needs for more effective and molecules  allows  each  type  to  light  at slightly different

pesticide with the advantage of its respect to the
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wave lengths. Chlorophyll is a semi-synthetic mixture of MATERIALS AND METHODS
water soluble copper salts derived from chlorophyll.
During the synthesis of chlorophyll, magnesium atom, at Photosensitizers: Two photosensitizers, Copper
the center of the ring, is replaced with copper and the Chlorophylline (Cu-Chl) and Magnesium Chlorophylline
phytol tail is lost. Unlike natural chlorophyll, (Mg-Chl) were evaluated to control S. littoralis larvae.
chlorophyllin is water soluble. Chlorophyll  has  been The photosensitizers were prepared according to the
used orally as an internal deodorant and topically in the methods described by El-Tayeb et al. [13]. 
treatment of slow healing wounds for more than fifty
years without any side effects. Chlorophyll and Insect  Culture:  Laboratory  strain  of cotton leaf worm,
chlorophyllin form molecular complexes with some S.  littoralis,  has been reared for several generations in
chemicals known to or suspected to cause cancer and in the laboratory of the faculty of agriculture, Cairo
doing so may block carcinogenic effects. Copper and University. Insects were reared under controlled
magnesium photosensitizer introduces a novel formula for conditions in an incubator at 25 ± 2°C, 65 ± 5 % relative
control of noxious insects. It was the pioneer which humidity and 8h light:16h darkness. Larvae were reared on
concerned with the effect of chlorophyllin derivatives on fresh castor bean leaves (Ricinus communis L.) until
the different insects [7]. pupation. Pupae were kept in clean jars (500 g) tell adults

Photosensitization     involves       activation of emergence which collected in chimney glass cages and
light-sensitive compounds, producing chemical reactions fed on a 10% honey solution. Green leaves of Tafla,
that damage or destroy cells; in some cases the excited Nerium oleander (L.) were used for laying eggs inside the
Photosensitizer is converted into a toxic  photoproduct cages [16].
[8]. Several photosensitizing agents, which are activated
by illumination with sunlight or artificial light sources [9], Bioassay: Three concentrations of Mg-Chl and Cu-Chl
have been shown to be accumulated in significant were evaluated against 2 instar larvae of S. littoralis in
amounts by a variety of insects when they are the sunlight and dark conditions by leaf dipping
administered in association with suitable baits. In this technique (Table 1). Leaf discs of castor (8 × 6 cm) were
trend, Photoinsecticides have been successfully used in dipped in each concentration for 2 minutes and placed
agriculture to manage insect pests, such as Liriomyza after complete dry in glass jars (250 ml capacity). Each
bryoniae  [10],  flesh fly [11] and Ceratitis capitatae [12]. concentration included 12 replicates (20 larvae for each)
El-Tayeb et al. [13] found that the myiasis  producing distributed in four equal groups. The 1  group was not
flesh fly, Parasarcophaga argyrostoma exposed to the exposed to sunlight (Dark); the 2  was exposed to
photosensitizer (Hematoporphyrin IX) and sunlight in sunlight for half an hour; the 3  was exposed to sunlight
sugar bait traps exhibited high mortality in adult flies for one hour and the 4  was exposed to sunlight for two
reached to 96% mortality. Berni et al. [12] tested X hours. Treated groups were exposed to sunlight in
anthene dyes as photoinsecticides on different dipteran outdoors. Two groups contains larvae fed on untreated
species. They found that Phloxine B ingested by Ceratitis leaves were used as a control, one group exposed to light
capitata larvae showed low toxicity under dark conditions and  the  other  left  in  dark. All experiments were kept at
and acute light-dependent  toxicity  when  the insects 25 ± 2°C and 65 ± 5 % R.H. Numbers of dead larvae were
were exposed to light during the dispersion stage before recorded daily starting from the 1  day until the 5  day to
pupariation. Luksiene et al. [10] stated that the calculate mortality percentages and determine LC  and
polyphagous  plant  pest  Liriomyza  bryoniae  which LC  values.
feed bait containing photosensitizer (hematoporphyrin
dimethyl ether) and expose to visible light resulted fast Biological Aspects: At the end of the experiments,
death. Moreover, photosensitizers exhibited lethal effects survival larvae of the treatments and control were kept
against fourth instar larvae and adults of mosquitoes in individually into glass jars containing untreated fresh
the laboratory and field conditions [14, 15]. castor leaves and maintained at 25 ± 2ºC and 60 ± 5 % R.

This study aims to evaluate the effect of magnesium H. and checked daily until pupation to identify the larval
and copper photosensitizers on the survival of the 2 duration. The newly formed pupae were carefullynd

instar larvae of cotton leaf worm, S. littoralis and their individually  weighted  before  transferring  to  a glass vial
some biological aspects under laboratory conditions. (4 × 10 cm)  and  then  covered  with  muslin  fitted  with a

nd

st

nd

rd

th

st th

50

90



Acad. J. Entomol., 12 (3): 61-69, 2019

63

Table 1: The concentrations of two photosensitizers applied against the 2  instar larvae of S. littoralisnd

                                                      Concentrations (mg/ml)
------------------------------------------------------------------------------------------------------------------------

Photosensitizers 10 10 103 4 5

Copper Chlorophylline (Cu-Chl) 0.32 0.032 0.0032
Magnesium Chlorophylline (Mg-Chl) 0.28 0.028 0.0028

rubber band. All vials were kept under the previous Abd El-Naby [19]. Huang et al. [18] investigated the
mentioned conditions and checked daily until adult photolarvicidal activities of 10 thienyl 1, 3, 4 -thia (oxa)
emergence to record the pupal duration. Newly emerged diazoles as novel photosensitizers against Pseudaletia
adults of the previous pupae were also individually separata only under irradiated conditions. They added
transferred into new glass vials and fed on a 10% honey that, the mortality was increased with increasing
solution. The vials were also covered with muslin using accessibility period of the insects  to  photosensitizer
rubber band and examined daily to record the adult during  exposure  to light. Abd El-Naby [19] studied the
longevity. effect of photoinsecticides compounds,  methylene  blue

Statistical Analysis: Data were statistically analyzed and 4  instar larvae of S. littoralis and exposed to light.
using an analysis of variance (ANOVA), with the means He stated that, the larval mortality increased also with
separated using Duncan's Multiple Range criterion increasing  concentration and exposure to light. He also
(P<0.05) between all treatments. F. value and Duncan tests found that, the 2  instar larvae were  more  susceptible
using SPSS computing program were adopted to and recorded  64.33, 34.0 and 18.0% mortality  when
determine the significance between treatments. LC , LC treated for 10 , 10  and 10  of methylene blue,50 90

and confidence limit values were calculated according to respectively.  The  obtained results  are in a harmony with
the methods described by Noack & Reichmuth [17]. those recorded by Abd El-Rahman et al. [20] who stated

RESULTS AND DISCUSSION phloxine  B  and  menadione under both dark and sunlight

Efficiency of the two photosensitizers was evaluated when treated with phloxine B (0.01%) after exposed to
on 2  instar larvae of S. littoralis. The results indicated sunlight for 2 h but both of them had no significant toxicnd

that, the copper and magnesium chlorophylline gave a effect in dark.
moderate  mortality  on larvae. Data in Tables (2-5) The  LC   and  LC  values  for  2   instar  larvae  of
showed   that   larval   mortality   increased  significantly S. littoralis exposed to Cu-Chl and Mg-Chl were
(P < 0.01) with increasing the concentration and exposure calculated  in  Table  (6). Depending on the LC  values,
period. Sunlight exposures had also higher effect than the the Mg-Chl at 2h exposure to light was the most effective
darkness treatments. At the treatments of dark, the on the larvae (207.94 mg/ ml) followed by Cu-Chl at the
mortality reached 31.3% after five days of  treatment at same  exposure (250.95 mg/ ml). Based on LC  values,
the highest concentration of Cu-Chl (10 ) while it Mg-Chl (116×10 & 313 × 10  mg/ ml) were more toxic than3

reached 32.7% at the same concentration of Mg-Chl Cu-Chl (522 × 10  & 482 × 10  mg/ ml) at 1.0 and 2.0 h
(Table 2) while at the treatments of 0.5 hour light, it was exposure  to  light. The obtained results are in similarly
26.67% at Cu-Chl  (10 ) and 31.26% mortality at Mg-Chl with that recorded by Abd El-Naby [19],  LT   values3

(10 ) (Table 3). In an hour exposure treatment, the were decrease by increasing the exposure time, 461.86 h3

concentration of Mg-Chl (10 )  recorded  43.52% on 2  instar larvae of S. littoralis after treated with3

mortality after five days in treatment (Table 4). The methylene blue (10  m/l) at 2.0 h exposure to light. Abd
highest  concentration  of  both  Mg-Chl and Cu-Chl El-Rahman et al. [20] compared between phloxine B and
(10 ) showed 46.67 and 42.79% mortality, respectively menadione based on the LC  value. They found that3

after the same period (5 days) with two hours exposure. phloxine B was almost 1000 times more toxic to B. zonata
As seen in the lowest concentration (10 ) in Table (5), adults than menadione when exposed to light for 2h5

mortality percentage  was  28.86%  for  Cu-Chl  and period. Table (7) shows the efficacy of two chlorophylline
37.78%  for Mg-Chl. Generally, the magnesium on the larval, pupal and adult durations. All treatments at
chlorophylline was more effective than the copper in all light exhibited significant effects on various durations
concentrations after 5 days from treatment. The present comparing with those in the control group. Generally, in
results agree with the findings of Huang et al. [18] and all  treatments of Cu-Chl and Mg-Chl, duration of different

and hematomporphyrin on the susceptibility of 2 , 3nd rd
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Table 2: Mortality percentages of S. littoralis 2  instar larvae treated with copper and magnesium chlorophylline at darknd

Days post treatment
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 1 2 3 4 5
Cu 10 11.4±6.8 15.6±2.9 20.6±2.4 27.6±4.3 31.3±5.83 ab bc b b b

Cu 10 6. 7±4.4 8.4±3.3 18.7±3.7 18.7±3.7 28.9±3.94 ab abc b b b

Cu 10 1. 7±1.7 6.9±1.5 13.9±4.4 17.7±4.4 23.1±4.35 a ab b b b

Mg 10 16.3±5.9 20.0±5.0 25.4±3.3 30.0±0.0 32.7±1.53 b c b b b

Mg 10 3.3±1.7 14.6±6.1 20.2±5.6 27.8±8.9 28.5±9.14 a bc b b b

Mg 10 1.7±1.7 6.67±3.33 18. 6±3.2 23.7±3.2 23.7±3.25 a ab b b b

Control 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.00±0.0a a a a a

F value 2.29 3.35 5.03 5.23 5.39
P value 0.09 0.03 < 0.01 0.005 0.004
Means had the same letters are insignificantly different.

Table 3: Mortality percentages of S. littoralis 2  instar larvae treated with copper and magnesium chlorophylline at 0.5 hour exposure to lightnd

Days post treatment
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 1 2 3 4 5
Cu 10 18.33±8.82 21.67±6.67 25.00±10.00 25.00±10.00 26.67± 9.283 b c ab

Cu 10 10.30±2.63 15.00±5.00 14.72±1.21 20.31±1.028 22.18± 2.824 ab abc ab

Cu 10 9.17±3.00 10.42±2.53 13.33±6.01 16.67±4.41 20.83± 2.205 ab abc ab

Mg 10 5.09±.087 17.50±3.82 19.17±5.46 29.04±6.69 31.26± 5.453 a bc b

Mg 10 4.08±2.04 8.51±1.76 17.17±3.61 24.58±5.22 25.00± 5.004 a ab ab

Mg 10 0.00±0.00 5.57±0.57 9.51±0.77 15.44±6.16 18.77± 3.775 a ab ab

Control 0.00±.00 5.00±0.00 8.50±1.76 11.83±1.59 13.50± 3.25a a a

F value 3.022 2.957 1.245 1.127 1.295
P value 0.041 0.044 N.S N.S 0.321
Means had the same letters are insignificantly different.

Table 4: Mortality percentages of S. littoralis 2  instar larvae treated with copper and magnesium chlorophylline at one hour exposure to lightnd

Days post treatment
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 1 2 3 4 5
Cu 10 20.56±2.42 22.40±1.45 27.41±2.59 27.41±2.59 32.67±1.453 d bc bc ab bc

Cu 10 11.59±3.41 16.67±3.33 23.09±4.64 23.10±4.63 29.17±5.224 bc abc abc a bc

Cu 10 9.33±0.67 11.84±1.59 15.18±2.74 23.68±3.17 25.44±2.925 abc ab ab a ab

Mg 10 14.72±1.21 26.76±6.52 37.51±7.22 41.44±8.89 43.52±9.393 cd c c b c

Mg 10 13.51±1.49 18.60±3.21 23.34±1.67 26.67±4.41 32.19±4.764 bcd bc abc ab bc

Mg 10 6.40±1.27 9.25±4.07 21.09±3.80 23.09±2.48 25.67±0.675 ab ab ab a ab

Control 3.50±3.50 5.23±5.24 9.39±6.18 11.78±4.64 11.78±4.64a a a a a

F value 6.279 3.555 3.890 3.276 3.784
P value 0.002 0.024 0.017 0.032 0.019
Means had the same letters are insignificantly different.

Table 5: Mortality percentages of S. littoralis 2  instar larvae treated with copper and magnesium chlorophylline at two hours exposure to lightnd

Days post treatment
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment 1 2 3 4 5
Cu 10 21.76±6.76 28.73±7.58 33.99±9.17 39.37±9.19 42.79±8.553 b c c c bc

Cu 10 13.33±3.33 17.36±5.60 27.58±3.96 27.58±3.96 34.60±6.124 ab abc bc bc bc

Cu 10 11.84±1.56 11.84±1.56 16.67±4.41 23.33±6.01 28.86±4.545 ab ab ab ab ab

Mg 10 21.67±6.01 28.33±3.33 38.33±1.67 43.33±4.41 46.67±1.673 b c c c c

Mg 10 16.67±3.33 23.02±1.98 29.60±3.24 36.11±2.00 40.61±2.754 ab bc bc bc bc

Mg 10 14.84±3.71 21.19±3.51 29.69±2.028 35.71±0.57 37.78±3.655 ab abc bc bc bc

Control 3.33±1.67 7.78±2.78 11.11±1.11 11.11±1.11 17.41±3.77a a a a a

F value 2.288 3.491 4.66 5.324 4.018
P value 0.095 0.025 0.008 0.005 0.015
Means had the same letters are insignificantly different.
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Table 6: Toxicity of copper and magnesium chlorophylline against the 2  instar larvae of S. littoralisnd

Confidence limits (mg/ml) Confidence limits (mg/ml)

--------------------------------- --------------------------------

Treatments Exposure time to light (h) LC  (mg/ml) Lower Upper LC  (mg/ml) Lower Upper Slope50 90

Cu-Chl 0.5 11236.39 - - 619*10 - - 0.223± 0.0957

1.0 375.18 - - 522*10 - - 0.203± 0.0899

2.0 250.95 - - 482*10 - - 0.140±0.0896

Mg-Chl 0.5 1157.29 - - 127*10 - - 0.212± 0.0917

1.0 419.83 130.72 7467.44 116*10 325*10 434*10 0.372±0.0944 2 8

2.0 207.94 80.21 1470.94 313*10 160*10 774*10 0.403± 0.0933 2 6

Table 7: Effect of copper and magnesium chlorophylline on larval and pupal duration and adult longevity of treated 2  instar larvae of S. littoralis at differentnd

exposure periods to light 

Exposure periods to light (h) Treatments Larval duration (Days) Pupal duration (Days) Adult longevity (Days)

0.0 Cu-Chl 10 23.6±0.15 12.9± 0.7 3.6± 0.573

Cu-Chl 10 23.7±0.27 13.4± 0.45 4.1± 0.44

Cu-Chl 10 24.0±0.19 13.7± 0.13 4.2± 0.395

Mg-Chl 10 24.0±0.27 12.5±0.52 3.7±0.583

Mg-Chl 10 24.0±0.28 12.5±0.42 3.9±0.374

Mg-Chl 10 24.1±0.16 12.7±2.3 4.5± 0.285

Control 24.5±0.5 12.8±0.37 4.7± 0.44

F value 0.805 1.12 0.809

P value N.S N.S N.S

0.5 Cu-Chl 10 24.1±0.16 13.4±0.36 4.78±0.323 bcd a

Cu-Chl 10 24.2±0.29 13.4± 0.5 4.9±0.184 cd a

Cu-Chl 10 24.6±0.18 14.0±1.1 5.8±0.255 d ab

Mg-Chl 10 23.4±0.08 12.9± 0.7 4.6±0.553 a a

Mg-Chl 10 23.6±0.09 13.8±0.28 4.7±0.44 ab a

Mg-Chl 10 23.9±0.15 13.9± 5.6 5.2±0.535 bc a

Control 24.5±0.23 14.0± 0.34 6.6±0.57cd c

F value 7.49 0.64 2.72

P value 0.00 N.S 0.019

1.0 Cu-Chl 10 23.8±0.19 13.9±0.33 4.8± 0.323 ab a a

Cu-Chl 10 23.8±0.19 14.0±0.5 4.9± 0.184 ab a a

Cu-Chl 10 24.1±0.18 14.1±0.29 5.2±0.285 ab a a

Mg-Chl 10 23.2±0.23 13.3± 0.34 4.0± 0.53 ab a a

Mg-Chl 10 23.5±0.13 13.4 ±0.46 4.4± 0.314 a a a

Mg-Chl 10 23.6±0.28 13.4±0.47 5.1± 0.475 ab a a

Control 24.4±0.34 16.0±0.71 7.0± 0.52b b b

F value 1.81 3.81 6.139

P value 0.099 0.001 0.00

2.0 Cu-Chl 10 23.9±0.17 14.1±0.43 4.1± 0.343 ab a ab

Cu-Chl 10 24.1±0.18 14.2± 0.53 4.4±0.364 abc ab ab

Cu-Chl 10 24.2±0.21 14.4±0.52 4.6± 0.355 bc ab ab

Mg-Chl 10 23.4±0.12 13.6±0.48 3.6± 0.423 a a a

Mg-Chl 10 23.6±0.18 14.0± 0.47 4.0±0.44 ab a ab

Mg-Chl 10 23.8±0.19 14.1± 0.38 4.1±0.315 ab a ab

Control 24.7±0.42 15.8±0.5 5.1±0.29c b b

F value 3.54 2.39 1.81

P value 0.002 0.033 0.15

Means had the same letters are insignificantly different
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Table 8: Percentages of pupation, adult emergence and weight of pupae for S. littoralis larvae treated with copper and magnesium chlorophylline at different
exposure periods to light

Exposure periods to light (h) Treatments Pupation (%) Weight of pupa (g) Adult emergence (%)
0.0 Cu-Chl 10 57.2±1.11 0.212±0.01 68.19±2.103 c a b

Cu-Chl 10 62.8±1.47 0.245±0.01 71.92±3.134 c b bc

Cu-Chl 10 63.3±2.54 0.262±0.01 76.35±0.685 c b bc

Mg-Chl 10 27.8±2.42 0.193±0.01 52.28±2.923 a a a

Mg-Chl 10 39.4±2.42 0.244±0.01 55.16±2.604 b b a

Mg-Chl 10 40.0±0.96 0.259±0.00 55.57±4.875 b b a

Control 77.2±2.22 0.268±0.02 77.82±2.53d b c

F value 76.21 7.36 13.56
P value 0.00 0.00 0.000

0.5 Cu-Chl 10 45.5±2.42 0.198±0.01 53.89±2.953 b a bc

Cu-Chl 10 54.4±2.42 0.212±0.01 54.74±1.44 c a bc

Cu-Chl 10 56.7±0.96 0.223±0.01 60.71±0.445 c a c

Mg-Chl 10 37.8±0.56 0.194±0.01 38.64±1.833 a a a

Mg-Chl 10 51.7±1.67 0.198±0.01 41.63±0.404 bc a a

Mg-Chl 10 57.2±2.0 0.210±0.01 45.73±6.195 c a ab

Control 73.3±3.84 0.268±0.02 62.24±3.72d b c

F value 24.68 7.42 8.95
P value 0.00 0.00 0.00

1.0 Cu-Chl 10 38.3±1.92 0.182±0.01 37.01±4.043 ab a a

Cu-Chl 10 45.6±2.42 0.193±0.01 41.17±4.424 bc a a

Cu-Chl 10 49.4±3.37 0.206±0.01 48.02±6.235 c a a

Mg-Chl 10 34.4±1.11 0.168±0.01 35.55±2.223 a a a

Mg-Chl 10 40.0±1.92 0.188±0.01 38.35±5.234 ab a a

Mg-Chl 10 45.6±2.42 0.197±0.01 46.16±2.75 bc a a

Control 70.0±3.46 0.383±0.14 66.84±3.21d b b

F value 21.73 1.96 6.54
P value 0.00 0.076 0.002

2.0 Cu-Chl 10 32.8±0.56 0.171±0.01 35.55±2.223 ab ab ab

Cu-Chl 10 45.6±2.42 0.190±0.0 38.34±5.234 de bc bc

Cu-Chl 10 49.4±3.38 0.202±0.0 48.01±6.235 e c cd

Mg-Chl 10 30.0±2.89 0.160±0.01 25.43±0.443 a a a

Mg-Chl 10 37.2±2.42 0.183±0.01 27.09±1.734 bc ab ab

Mg-Chl 10 40.0±0.0 0.189±0.01 34.72±3.675 cd bc ab

Control 65.6±0.55 0.246±0.01 58.52±3.35f d d

F value 31.72 11.70 9.58
P value 0.00 0.00 0.00

Means had the same letters are insignificantly different

stages was decreased relatively by increase the exhibited significant effects comparing with those in the
concentration and exposure to sunlight especially in case control. In all Cu-Chl and Mg-Chl treatments these finding
of Mg-Chl. At zero exposure (dark), the durations of all were gradually decreased with increase of concentration
stages were insignificant between treatments and control. and exposure to light.
At 2.0 h exposure to light, the larval duration in the The highest concentration of Mg-Chl (10 ) recorded
treatments ranged 23.4 days (Mg-Chl 10 ) to 24.2 days the highest decrease  in  pupation  at  all  exposure3

(Cu-Chl  10 ) comparing with 24.7 days in the control. periods to light. The pupation percentages were  27.8,5

The pupal duration was 13.6 days at the highest 37.8, 34.4 and 30.0% at 0.0, 0.5, 1.0 and 2.0 h exposure,
concentration of Mg-Chl while it was 15.8 days at the respectively. Mean weight of pupa at zero light, the
control.  The  highest  decrease  of  adult  longevity was highest concentrations of both materials achieved more
3.6 days with Mg-Chl (10 ) comparing with 5.1 days in significant  increase (0.212 and 0.193 g) than the others.3

control. On the other hand, at 0.5 and 1.0 h exposures, all
Table (8) shows efficacy of the copper and treatments  were  significantly  reduced  when  compared

magnesium chlorophylline on pupation, adult emergence to untreated (control) but the differences between
and pupal weight. However, all treatments at the light treatments  were insignificant. At 2.0h light, Mg-Chl (10 )

3

3
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Fig. 1: Larval and pupal mortalities of S. littoralis after treated 2  instar larvae  with different concentrations of coppernd

and magnesium chlorophylline; I  = 10 , 2  = 10  and 3  = 10st 3 nd 4 rd 5

showed  the  highest  significant   reduce   in  pupal the highest concentration of Mg-Chl was the highest
weight (0.160 g) while the weight of pupa were 0.246 g in significant  reduction  in  adult   emergence  (25.43%)
the control  (Table  8). All concentrations of Mg-Chl, at while  this  emergence  was 58.52% in control (Table 8).
zero and 0.5h light exposure were the  most  depression The  differences  between  larval  and  pupal  mortality of
for  adult  emergence   than   Cu-Chl  concentrations. S. littoralis after treated 2  instar larvae with different
Also, at 1.0 h exposure, all treatments were being concentrations of copper and magnesium chlorophylline
statistically  insignificant  between  each other, while it were illustrated in Figure (1).  The  mortality  percentage
was significantly reduced the adult emergence when of larvae  and  pupae  was  more than 60% at 10  of both
compared with control. However, at 2h exposure period, Cu-Chl and Mg-Chl after two hours exposure to light.

nd

3
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No previous studies  were  found  about  the  effect REFERENCES
of photosensitizers on  the  insect duration. However,
several  researchers investigated the effect of some
natural  products  on  the  duration of different stages of
S.  littoralis after treated larvae. EL-Sayed et al. [21]
found that the nucleopolyhedrovirus (NPV) extract
reduced  the   development   rate   in   treated   larvae  of
S. littoralis. Abaza [22] showed that, the extract of
Colocasia esculenta leaves can be used as green
insecticide to control S. littoralis and may be
considerable to be efficient insect growth regulators
against this insect. Also, he found that, C. esculenta
leaves extract caused reduction in larval and pupal
weights, pupation and emergence percentages. Abd Elaziz
et al. [23] studied the effect of three plant extract oils-2

(thyme, bitter and neem) on the 2  and 4  instar larvae ofnd th

S. littoralis. They recorded that, all extracts were
significantly reduced the duration for larvae, pupae and
adults. Also, they added that, all oils caused highly
significantly  reduction  in  pupal weight produced from
the treated larvae. Osman [24] evaluated the effect of
Nigella sativa and Coumarin extracts on the 2  instarnd

larvae of S. littoralis. He observed that, the two tested
plant  extracts  were  significantly efficient on the larval
and  pupal  durations.  El-Sabagh  et  al.  [25]  evaluated
the  effect  of  Bacillus thuringiensis as bioinsecticides
on  the  2  instar larvae of S. littoralis. They found that,nd

B. thuringiensis decrease pupation and adult emergence
percentages compared to the control.  Moreover,  the
adult longevity, mean number of laid eggs/female and
%hatchability were reduced. Helleck and Hartberg [14]
studied the effect of Photofrin porfimer sodium (PII)
( 3.75 µg/ml)   on   Eretmapodites  quinquevittatus
adults. They found that the adults fed on PII exhibited
significantly reduced survivorship in comparison with
untreated adults at the constant photoirradiation. Also
the fecundity of treated adult was significantly less than
that in untreated adult.

CONCLUSION

The two novel photosensitizers Copper and
Magnesium chlorophylline were firstly applied against the
cotton leaf worm, S. littoralis. The high concentration
(10  ml/l) gave the moderately mortality of 2  instar3 nd

larvae, highest reduction of pupation and adult
emergence. Therefore, present results suggest that
Copper  and  Magnesium  chlorophylline could be
included as a part of integrated pest management (IPM) of
S. littoralis.
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