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ABSTRACT 
 
Studies on effect of thirteen host plants on food consumption and some 

biological aspects for larvae of the cotton leafworm, Spodoptera littoralis (Boisd.) 
were carried out under laboratory conditions. The results revealed that, the highest 
means of larval consumption were 0.355, 0.353 gm obtained from larva fed on tomato 
leaves daily, followed by 0.34, 0.37 gm on lettuce daily, while the lowest means were 
0.086, 0.089 gm of radish. The highest total consumption per larva of S. littoralis 
were 6.13 and 6.20 gm, when larvae fed on tomato leaves, while the lowest total 
consumption per larva were 1.43 and 1.15 gm, when larvae were fed on radish, in the 
two generations, respectively. On the other hand, larvae that fed on turnip leaves had 
the shortest  larval duration 12.64 & 13.0 days, while those fed on zorbeyhh  leaves 
had the longest one 20.89   & 21.62 days, in the two generations, respectively. In the 
case of pupae, the heaviest pupa (0.44& 0.44 gm) was obtained from larvae fed on 
castor bean oil leaves. However, the lightest pupa (0.14   & 0.16g) was obtained from 
larvae fed on Radish and zorbeyhh leaves, respectively in both generations. In the 
case of the moth, longevity was also affected by larval food. Males and Females 
emerging from larvae fed on tomato leaves had the longest life span 11.78 & 11.11 
days, respectively; while males resulting from larvae fed on zorbeyhh leaves or 
cabbage showed the shortest life span (5.89   & 5.95 days), but females produced from 
larvae fed on purslane or pepper leaves had the shortest life span (5.17   & 5.56 days) 
in the first generation. While males produced from larvae fed on pepper leaves or 
cabbage showed the shortest life span (6.22   & 6.42 days); purslane or cabbage leaves 
had the shortest life span (5.42   & 5.56 days) in the second generation. Female moths 
produced from larvae fed on castor bean oil leaves laid the highest number of eggs 
2171  &  2139 eggs; but zorbeyhh produced the least number, 733.3 &766.9 eggs, in 
the two generations, respectively. 
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INTRODUCTION 
 

           The cotton leafworm, Spodoptera littoralis (Boisd.) has been considered as 
serious economic pest of cotton and various vegetable and field crops all over the year 
in Egypt (Laila and Dahi 2008 and Fatma et al., 2009). The effect of larval diet on the 
biology of this pest has been studied by many authors (Basu, 1943; Nasr and Ibrahim, 
1965; Badr, 1967 and Patel et al., 1968. Also, Moufied et al., (1960) mentioned that, 
approximately112 plant species belonging to 44 families are   reported as hosts of the 
cotton leafworm in tropical; and temperate zones of the old world.  These plants 
include 73 species recorded from Egypt. 
      Most insects have qualitatively similar nutritional   requirements since the 
basic chemical composition of their tissues and their metabolic processes are 
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generally similar. Most of these requirements are normally met by the diet. Some 
chemicals can only be obtained in the diet, they are essential. Others may by 
synthesized by the insect from dietary components (Chapman, 2002). Consequently, 
several authors namely (Badr, 1982; Risk et al. 1988; Mohamed, 2003 and Adham, et 
al. 2009) contributed to the biology of S.  littoralis and the effect of different host 
plants on its development and reproductive capacity  
          This study aims to determine cotton leafworm larval consumption rates on 
thirteen common host plants, effects of consumption rate on pupal weights and effect 
of feeding various foods on some biological aspects of S. littoralis.  
 

MATERIALS AND METHODS 
 

   Host plants: Thirteen different host plants were used i.e. leaves of castor oil 
(Ricinus commumis); Radish(Raphanus sativus); lettuce (Lactuce  sativa); 
eggplant (Solanum melongena); tomato (Lycopersicum  esculeatum );zorbeyhh 
(Chenopodium album); okra (Hibiscus esculentus); cabbage (Brassica 
oleracea); purslane (Portulaca oleraceae); turnip (Brassica campostris var. 
rapa); pepper (Cafsicum annum); mulberry (Morus sp.); and siris (Cichorium 
pumilum).  
  Choice of hosts was based on the fact that, some of hosts are heavily attacked 
in fields while the other are preferred for oviposition (Moufied et al., 1960). 
Test insects: 

 Cotton leafworm larvae were obtained from batches of eggs collected from 
neighboring fields. Larvae were reared for one generation on the same host plants on 
which the following generation was evaluated except for the two hosts (mulberry and 
siris). Larvae from the next generation were used for tests .A mean temperature of 26 
±1 ºC and average R.H. of 70±5 % were recorded during the course of the present 
study.  
Feeding tests:  

Larval feeding on the thirteen different host plants was tested. Thirty newly 
hatched larvae per each treatment divided into three replicates were isolated in 
separate 2-pound glass jars, covered with muslins. Larvae of each replicate were daily 
provided with fresh weighed leaves of one of the preceding host plants. After 24 h the 
remaining leaf tissues were removed, then weighed.  Jars were cleaned and new 
weighed leaves were supplied. This process was contained every day for each 
replicate until feeding ceased in prepupa.  
  To determine lost weight caused by evaporation, leaves of known weight were 
exposed to the same conditions for a similar period without larvae and weighed 
thereafter (control). Daily food consumption per larva was estimated by subtracting 
weight of remaining leaf tissue from weight of leaf provided and correcting for 
evaporation. Records of the durations of the larval and pupal stages were taken. The 
resulting pupae were weighed singly 24 hours after pupation. They were then kept 
each in a separate vial till the moths emerged. Three pairs of newly emerged moths 
were isolated in glass jars (three pairs / replicate) and were offered sugar solution at 
the concentration of 10 % as food. Each jar was supplied with a small branch of 
Nerium oleander to act as a suitable site for oviposition. Daily counts of eggs laid 
were made till moths died. Jars were examined daily to record female mortality, pre 
oviposition period and number of eggs laid (fecundity). 
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Statistical analysis:  
The effect of host plant on larval consumption rate using one-way analysis of 

variance (ANOVA). Means associated with host plant for each variable were 
separated using the (L.S.D.) test when significant F values were obtained by Little and 
Hills (1975). For each type of host plant simple coefficient of correlation was used to 
examine the relationship between the amount of diet consumed and larval duration 
and pupal weight.   

 
RESULTS AND DISCUSSION 
 

Consumption of eleven different host plants by larvae of S. littoralis: 
1. Mean weight of leaf tissue consumed per larva:  

The highest mean larval consumption was (0.355, 0.353gm) and  (0.34, 0.37 
gm) of tomato and  lettuce daily, respectively, while the lowest mean larval 
consumption was (0.086,0.0899gm )of radish daily, (0.11, 0.129 gm) of zorbeyhh 
daily in the two generations, respectively (Fig.1 A).  
2. Total weight of leaf tissue consumed per larva for each host plant  

Total consumptions per S. littoralis larva were highest in tomato (6.13 gm), 
egg plant (5.98 gm), purslane (5.91gm) and pepper (5.29 gm) and lowest in radish 
(1.43gm ) in the first generation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 

± = Stander Division  
G1   LSD0.05 = 0.67  
G2   LSD0.05 = 0.44   
Fig (1): Consumption of eleven different host plants by larvae of S. littoralis (bars indicate SD). 
(A) Mean weight of leaf tissue consumed / day/gram. 
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However, the total consumptions per larva were highest in tomato (6.2 gm), 

purslane (6.02gm), lettuee (5.23gm) and pepper (5.07 gm) in the second generation, 
while the lowest total consumption was (1.51gm) in radish in the second generation . 
(Fig.1B). However, intermediate total consumption was obtained for the remaining 
host plants in the two generations. 

On all host plants, positive correlations were found between amounts of leaf 
tissue consumed during the duration of the larval stage (0.24, 0.20 gm.) in the two 
generations, respectively. However, significant relationships were found between 
amount of leaf tissue consumed and resulting pupal weight Greenberg et al. (2001), 
Gupta and Thorstcinson (1960); Yamamoto and Fraenkel (1960); Hsiao and Fraenkel 
1968. Also, Mitchell and Heath (1985) revealed that, there is evidence of substances 
in pigweed that can deter beet armyworm feeding. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

± = Stander Division 
G1   LSD0.05 = 0.67 
G2   LSD0.05 = 0.44  
Fig. 1: (B) Total weight of leaf tissue consumed /larva for each host plant. 

   
3. Duration of the larval stage 
          Host plants have variable effects on development of larvae of the cotton 
leafworm, S. littoralis. The data recorded in Tables (1&2) show that the duration of 
the larval stage is affected by the different host plants offered. In the first generation, 
the shortest mean duration 12.64, 13.63 and 14.61 days were recorded for larvae fed on 
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turnip, okra and lettuce, respectively. The same results were recorded in the second 
generation where, the shortest mean duration 13.0, 13.95 and 14.32 days were 
recorded for the same host plants. On the contrary, the longest period for larval 
development (20.89, 20.67, 19.56 and 19.16 days) resulted when larvae were offered 
zorbeyhh, cabbage, purslane and Pepper, respectively in the first generation (Table 1). 
Also, the same results were obtained in the second generation (Table 2) where, the 
longest mean duration were (21.62, 21.31, 20.29 and 19.59 days) at the above 
mentioned same host plants. However, intermediate means were obtained for the 
remaining host plants in the two generations. 
 
Table1: Effect of host plants on some biological aspects of the first generation for the cotton leafworm, 

S. littoralis.  
 

* =Young larvae failed to survive                                                                  
   
Table 2: Effect of host plants on some biological aspects of the second generation for the cotton 

leafworm, S. littoralis.           

 
Mean No. of 

eggs 

Longevity (days) 
Weight of 

pupae (gm) 

Duration of stages (days) 
 

Host plant Female 
mean ±SD 

Male 
mean ±SD 

Pupal 
mean ±SD 

Pre-pupa 
mean±SD 

Larval mean 
±SD 

2139.6±51.5  8.37±0.23  8.47±0.14  0.44±.024  8.72±0.21  1.00±0.00  15.61±0.21 Castor oil 
1423.3±9.8  8.56±0.16  8.38±0.22  0.14±0.002  7.00±0.00  1.00±0.00  16.86±0.38  Radish 
1757.1±33.3  9.88±0.15  7.81±0.14  0.29±0.003  7.00±0.00  1.00±0.00  14.32±0.29  Lettuce 
1260.2±26.7  7.62±0.22  7.84±0.14  0.22±0.006  9.56±0.16  1.02±0.01  18.89±0.31  Egg plant 
1272.0±38.0  11.33±0.27  11.89±0.16  0.25±0.004  10.82±0.11  1.00±0.00  17.56±0.16  Tomato 
766.9±45.1  7.56±0.16  6.33±0.27  0.16±0.002  8.15±0.14  1.00±0.00  21.62±0.22  Zorbeyhh 
1889.0±8.1  9.39±0.21  7.39±0.21  0.27±0.004  7.00±0.00  1.00±0.00  13.95±0.28  Okra 
915.2±15.1  5.56±0.16  6.42±0.18  0.25±0.002  9.38±0.22  1.00±0.00  21.31±0.30  Cabbage 
82909±12.3  5.42±0.18  10.98±0.02  0.19±0.004  8.99±0.27  1.00±0.00  20.29±0.33  Purslane 
1914.2±30.1  8.44±0.16  9.41±0.19  0.24±0.008  7.33±0.27  1.00±0.00  13.00±0.27  Turnip 
778.1±18.9  5.67±0.28  6.22±0.16  0.26±0.005  9.39±0.21  1.00±0.00  19.59±0.26  Pepper 

-  -  -  -  -  -  -  Mulbeary * 
-  -  -  -  -  -  -  Siris * 

**  **  **  **  **  **  **  F. test 
61.74 0.42  0.36  0.02  0.36  0.005  0.58  LSD 0.05 

    *=Young larvae failed to survive 

The difference between the means proved to be statistically significant (L.S.D. = 
0.75 and 0.58 for 1st and 2nd generations. Finally, larvae reared on leaves of mulberry 
and siris surrendered a heavy mortality rate, where, young larvae failed to survive in 

Mean No. of eggs
Longevity (days) 

Weight of 
pupae (gm)

Duration of stages (days) 
Host plant Female 

mean± SD 
Male mean 

±SD 
Pupal mean

±SD  
Pre-pupa 
mean ±SD  

Larval 
mean ±SD  

2171.8±117.5 8.03±0.45 8.33±0.24 0.44±0.018 8.67±0.27 1.00±0.00 15.04±0.13 Castor oil 
1391.7±31.2 8.94±0.34 8.0±0.27 0.14±0.002 7.03±0.05 1.02±0.01 16.56±0.42 Radish 
1755.6±67.0 10.11±0.16 7.72±0.21 0.29±0.004 7.00±0.00 1.00±0.00 14.61±0.08 Lettuce 

1210.0±153.1 7.44±0.42 7.89±0.16 0.22±0.005 9.33±0.27 1.03±0.005 18.55±0.32 Egg plant 
1327.6±44.4 11.11±0.16 11.78±0.32 0.26±0.001 10.82±0.14 1.00±0.00 17.28±0.25  Tomato 
733.3±26.3 7.33±0.27 5.89±0.16 0.16±0.001 8.11±0.16 1.00±0.00  20.89±0.16 Zorbeyhh 
1818.5±16.5 9.06±0.20 7.72±0.21 0.20±0.006 7.11±0.16 1.00±0.00  13.63±0.21 Okra 
927.6±14.2 5.67±0.0 5.95±0.21 0.24±0.006 9.33±0.27  1.00±0.00  20.67±0.27 Cabbage 
898.7±11.7 5.17±0.15 10.97±0.05 0.18±0.006 8.82±0.14 1.00±0.00  19.56±0.42 Purslane 
1973.6±79.6 8.03±0.05 9.25±0.09 0.24±0.009 7.33±0.27 1.00±0.00  12.64±0.74 Turnip 
790.6±14.6 5.56±0.42 6.0±0.00 0.26±0.002 9.33±0.27 1.00±0.00  19.16±0.48 Pepper 

-  -  -  -  -  -  -  Mulbeary * 
-  -  -  -  -  -  -  Siris * 

**  **  **  **  **  **  **  F. test 
144.67 0.58 0.40 0.02 0.42 0.008 0.75 LSD 0.05 
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the two generations. In this respect, Basu (1943) found that the larval duration was 
shorter in the cabbage than in the cotton one, while Moufied et al. (1960) mentioned 
that the shortest period of larval stage was obtained from larvae fed upon leaves of 
castor oil plant and berseem. Also, Badr (1967) found that sweet potato and castor oil 
tended to shorten the duration of the larval stage.  Finally, the shortest mean duration 
was recorded for larvae fed on beet by El-Sayed et al. (1973). Daimon et al. (2008) 
found that mulberry latex contains extremely high concentrations of alkaloid sugar 
mimic glycosidase inhibitors, these compounds do not harm the silkworm, Bombyx 
mori, but they are highly toxic to insects that do not normally feed on mulberry 
leaves. 
4. Duration of the pupal stage 
        Subsequent effects of host plants have been manifested on pupal development. 
The shortest durations were 7.0, 7.03, and 7.11 and 7.33 days for pupae obtained from 
larvae fed on lettuce, radish, okra and turnip, respectively, these plants had equal 
effects in pupal duration in the first generation (Table 1). Also, the same results were 
obtained in the second generation (Table 2). The longest mean pupal duration (10.82 
days) resulted in the two generations, when larvae fed upon leaves of tomato. 
However, intermediated means were obtained for the remaining host plants in the two 
generations. Analysis of variance showed that differences in pupal duration among 
treatments were highly significant, (LSD=0.42, 0.36 Tables, 1 and 2), respectively. 
Similar results were also observed when examining data given by Basu (1943), 
Moufied (1960), Badr (1967) and El-Sayed et al. (1973). 
5. Pre-pupal duration 
          Data illustrated in Tables (1& 2) revealed that the pre-pupal stage was not 
greatly affected with the food plants of larvae. The longest pre-pupal duration were 
1.03 and 1.02 days for the larvae fed on eggplant leaves, in the two generations, 
respectively? While, the shortest one was 1.00 day obtained for larvae fed on the 
remaining host plants in the two generations. The above mentioned result agrees with 
that obtained by Zaazou et al., (1973).                    
6. Effect of host plants on pupal weight:      
         Weights of newly formed pupae were influenced by larval food. Pupae 
developed from larvae fed on castor oil leaves showed the heaviest mean weights in 
the two generations Tables (1& 2).The same results were however obtained by Badr 
(1967), El-Sayed et al., (1973).  
            Radish and zorbeyhh gave the lightest pupal weights. From the results 
obtained ,host plants may be arranged into three categories (1)Host plants that 
produce heavy weight pupa (0.44 gm) as castor oil  (2)  Host plants producing 
moderate weight pupa 0.29, 0.26, 0.26, 0.24, 0.24, 0.22 and 0.20 gm as lettuce ,tomato 
,pepper , turnip ,cabbage ,eggplant and okra ,respectively (Table 1).The same results 
were obtained in (Table 2). (3) Finally, host plants which produce light pupa (0.14, 
0.16 and 0.18gm) as radish, zorbeyhh and purslane, respectively. In the present study, 
the positive correlation between the weight and duration of the pupal stage (0.22 and 
0.18) were observed in the two generations, respectively. However, the negative 
correlation between the weight and duration of the pupal stage observed by Nasr and 
Ibrahim (1965). At the same time, the correlation was not observed by El-Sayed et al. 
(1973). 
7. Longevity of moths: 
         The results shown in Tables (1 & 2) indicated that, the moth longevity was 
affected by larval food. Males and females emerging from larvae fed on tomato leaves 
had the longest life span 11.78 and 11.11 days, respectively; while males resulting 
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from larvae fed on zorbeyhh or cabbage leaves showed the shortest life span (5.89 and 
5.95 days), but females produced from larvae fed on purslane or pepper leaves had the 
shortest life span (5.17 and 5.56 days) in the first generation. While males produced 
from larvae fed on pepper leaves or cabbage showed the shortest life span (6.22 and 
6.42 days); purslane or cabbage leaves had the shortest life span (5.42 and 5.56 days) 
in the second generation. 
8. Effect of host plants on reproductive capacity: 
           Larval food has a marked effect on number of eggs laid by moths. Castor oil 
leaves proved to be the most favorable host plant for egg production. Moths produced 
from larvae fed on this host plants laid the highest number of eggs (2171.8 and 2139.6 
eggs per female) in the two generations, respectively. The same results were observed 
by Hosni and Khatbi (1960), El-Sayed et al. (1973), where female moths prefer egg 
laying on the same host plant. A contradicting result was however obtained by Badr 
(1967) who stated that females fed as larvae on sweet potato and tomato produced the 
highest number of eggs. The least numbers of eggs 733.3 and 790.6 eggs/female in the 
first generation and 765.8 and 778.1 eggs/female in the second generation were laid 
by females fed as larvae on zorbeyhh and pepper, respectively.       
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ARABIC SUMMARY 
 
  

  والكفاءة التناسلية لدودة ورق القطن تقدير استھلاك الغذاء و تأثير التغذية بعوائل نباتية مختلفة على التطور
  

  حاتم محمد حاتم حاتم الشناف
  مصر -الجيزة -الدقى -مركز البحوث الزراعية -معھد بحوث وقاية النباتات

  
الاجريت دراسات معملية           ذاء ليرق أثير تقدير استھلاك الغ ع دراسة ت اتى م ل نب ة عشر عائ ى ثلاث ت دودة ورق القطن عل

يرقة كانت لليرقات التى تغذت / اوضحت النتائج ان اعلى متوسط لاستھلاك الغذاء باليوم . التغذية على التطور و الكفاءة التناسلية
ى اورا) يرقة / جم  ٠.٣٥٣و  ٠.٣٥٥( على اوراق الطماطم  ة/ جم  ٠.٣٧و  ٠.٣٤( ق الخس يليھا اليرقات التى تغذت عل ) يرق

وم  ة / وكان اقل متوسط لاستھلاك الغذاء لكل ي ى اوراق الفجل يرق ى تغذت عل ات الت ة/ جم  ٠.٠٨٩و  ٠.٠٨٦( و لليرق ) . يرق
ان) يرقة/ جم  ٦.٢٣و  ٦.١٣(وكان اعلى اجمالى لاستھلاك الغذاء لكل يرقة  ا ك اطم ، بينم ى اوراق الطم  لليرقات التى تغذت عل

  .فى جيلى الدراسة) يرقة/ جم  ١.١٥و  ١.٤٣( يرقات التى تغذت على الفجل لاقل اجمالى لاستھلاك الغذاء ل
و  ١٢.٦٤(من ناحية اخرى اوضحت الدراسة ان اليرقات التى تغذت على اوراق اللفت اظھرت اقل مدة للطور اليرقى             
ى اوراق )  يوم ١٣.٠ دة للطور اليرقى بينما اليرقات التى تغذت عل ر م زربيح اظھرت اكب ين  ٢١.٦٢و  ٢٠.٨٩ال وم فى الجل ي

  . على التوالى
ذراء           ر وزن للع ذراء اوضحت الدراسة ان اكب ذراء الناتجة من ) جم  ٠.٤٤و  ٠.٤٤( سجل فى حالة طور الع ك للع وذل

ذراء  ل  للع ى  ٠.١٦و  ٠.١٤تغذية اليرقة على اوراق الخروع وكان اق ى جم الت زربيح عل ى اوراق الفجل و ال ا عل تغذت يرقاتھ
  .يلينالتوالى فى الج

دة طور الفر          ات، ااوضحت الدراسة فى حالة طور الفراشة ان طول م ة اليرق أثر بتغذي ى شات يت اث الت ذكور والان وان ال
وم  ١١.١١و  ١١.٧٨(تخرج من يرقات تغذت على اوراق الطماطم اعطت اطول مدة بقاء  ذكور الناتجة ) ي ا ال والى بينم ى الت عل

اء  دة بق ل م وم  ٥.٩٥و  ٥.٨٩(من يرقات تغذت على اوراق الزربيح او اوراق الكرنب اظھرت اق اث الناتجة من ) ي و لكن الان
اء يرقات تغذت ع دة بق ل م ل اظھرت اق ة او اوراق الفلف ر جل ى اوراق ال وم ٥.٥٦و  ٥.١٧(ل ل الاول ) ي ذكور . فى الجي ا ال بينم

ولكن الاناث الناتجة من يرقات ) يوم ٦.٤٢و  ٦.٢٢( اظھرت اقل مدة بقاء الناتجة من يرقات تغذت على اوراق الفلفل او الكرنب 
  . فى الجيل الثانى) يوم ٥.٥٦و  ٥.٤٢(ل مدة بقاء تغذت على اوراق الرجلة او الكرنب اظھرت اق

ات ت            ن يرق ة م اث الناتج ة ان الان دد اظھرت الدراس ى ع ى اوراق الخروع وضعت اعل ذت عل يض غ ن الب و  ٢١٧١(م
) بيضة ٧٦٦.٩و  ٧٣٣.٣(د من البيض عدمن يرقات تغذت على اوراق الزربيح اقل  لكن وضعت الاناث الناتجة  )بيضة ٢١٣٩

     .فى الجيلين


