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Abstract 

The fruits of Solanum spp. (Solanaceae) are attacked by several pests, including the species Leucinodes orbonalis Guenee 

(Lepidoptera: Pyralidae) which is the most dangerous agronomically, causing enormous damage of up to 70% in our country. 

Life history of Leucinodes orbonalis was studied on different species/varieties of Solanum spp. (S. aethiopicum var. zong, S. 

aethiopicum var. jakatu, S. melongena var. F1 African beauty and S. tuberosum var. local) at Laboratory of Zoology of the 

University of Yaounde I at 28±1.44°C, 48±10.07% RH and 929±3.27mb/hPa. Fresh fruits of different species/varieties were 

obtained in an experimental field set up at the Higher Teacher Training College. Data on development period of immature stage 

and growth larval parameters were collected. Development stages consist of an egg, five larval instars (from S1 to S5), pupa and 

adult on fresh fruits of Solanum spp. The average length, the average width and the average weight of the larvae after each stage 

did not vary significantly from one substrate to another (p≥0.05). Thus, the respective average lengths, widths and weights of 

the body were 3.5mm, 0.5mm and 3.25mg at S1; 8.12mm, 1.4mm and 10.87mg at S2; 11.0mm, 1.76mm and 17.12mg at S3; 

13.37mm, 2.22mm and 29.93mg at S4; 15.87mm, 2.71mm and 59.56mg at S5; 14.03mm, 5.62mm and 57.56mg at the cocoon 

stage. The average diameter of the head capsules of the larvae did not vary from one substrate to another for all the larval stages 

(p≥0.05) with 0.42mm at S1, 0.76mm at S2 (with an increase of 0.34 from S1 to S2); 1.13mm at S3 (with increase of 0.37 from 

S2 to S3); 1.46 at S4 (with increase of 0.33 from S3 to S4) and 1.56mm at S5 (with increase of 0.19 from S4 to S5). Body length, 

abdomen width and wingspan in females did not vary between substrates (p≥0.05) with mean values of 12.45mm, 2.95mm and 

20.25mm respectively. For males, body length and wingspan showed significant variations depending on the substrates (F=10.87; 

df=3; p=0.003 for length; F=6.03; df=3; p=0.01 for the wingspan) with 11.08mm on the variety F1 african b and 9.61mm on the 

zong then 18.83mm on the F1 variety and 17.33mm on the zong. The average width (cumulative substrates) was 2.12mm. At 

cumulative substrates, Body length, abdomen width and wingspan respectively were higher in females compared to males (with 

12.45mm, 2.95mm and 20.25mm for females and 10.23mm, 2.12mm and 18.12mm for males). The duration of development 

from one larval stage to another and from the cocoon stage to the adult stage did not vary from one substrate to another. The 

average duration of development from the egg stage to S1 was 4.51 days. That of S1 to S2, from S2 to S3, from S3 to S4, from 

S4 to S5, from S5 to the cocoon stage was respectively 1.00 days, 1.15 days, 1.44 days, 2.28 days, 3.33 days and 11.75 days. 

The average duration of larval development (from S1 to the cocoon stage) was 9.21 days and the total average duration of 

development from the egg stage to the adult stage was 25.47 days. 
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1. Introduction 

Plants of the genus of Solanum spp. (Solanum melongena, 

Solanum aethiopicum and Solanum tuberosum) are a popular 

vegetables grown year round in Bangladesh, South-East Asia 

[10] and Africa [12]. Brinjal belongs to the family Solanaceae 

and is known under the botanical name Solanum melongena 

L. The family contains 75 genera and over 2000 species, out 

of which, about 150-200 are tuber bearing and belong to sec-

tion Tuberarium. The fruits are subject to repeated attacks by 

Leucinodes orbonalis, the main pest. 

Leucinodes orbonalis Guenee 1854 (Lepidoptera: Pyrali-

dae), is the most serious damaging pest of fruits of Solanum 

spp. and other related vegetables which may cause 80% dam-

age if no control measures are applied [21, 22]. 

As a result of its feeding inside fruit, the fruits become un-

marketable and yield losses up to 90 percent [6]. Leucinodes 

orbonalis Guenee is practically monophagous, feeding princi-

pally on eggplant; however, other plants belonging to family 

Solanaceae are reported to be hosts of this pest [13]. In India 

it is believed the losses occurred were recorded up to 95% and 

this pest is believed to be cosmopolitan attacking other Sola-

naceous crops like potato and tomato [16]. Farmers of Bang-

ladesh particularly of intensive brinjal growing areas like 

Jessore apply insecticides 84 to 140 times in a growing season 

[2-22]. Pesticide resistance is emerging as one of the key con-

straints to successful crop protection and public health prob-

lems worldwide [8, 22, 24]. Insecticides resistance in Brinjal 

Shoot and Fruit Borer specially to pyrethroids is now wide-

spread in many brinjal-producing countries [22]. 

Information of the biology is required for effective manage-

ment of the field pest [19]. Like other members of the order 

Lepidoptera, L. orbonalis goes through four growth stages: 

egg, larva, pupa and adult. The larval period is the longest, 

followed by pupal and incubation period [13]. In natural con-

ditions adult female usually prefers an area on the host plant 

like leaf surface or foliage, where less exposure to direct sun-

light and to the predators and Oviposition occurs mostly dur-

ing night time with optimum temperature and low humidity 

increases the egg fecundity [7]. Oviposition takes place during 

the night and eggs are laid singly on the lower surface of the 

young leaves, green stems, flower buds, or calyces of the fruits 

and number of eggs laid by a female varies from 80 to 253 [13] 

and the eggs are laid in the early hours of the mornings singly 

or in the batches on the ventral surface of the leaves [13]. The 

egg takes incubation period of 3-5 days in summer and 7-8 

days in winter and hatche into dark white larvae [13-21]. In 

natural conditions adult female usually prefers an area on the 

host plant like leaf surface or foliage, where less exposure to 

direct sunlight and to the predators. Oviposition occurs mostly 

during night time with optimum temperature and low humid-

ity increases the egg fecundity [4]. The larval period usually 

occurred for 12 to 15 days in the summer and up to 14 to 22 

days in the winter [20]. Larvae pass through at least five in-

stars [3] and there are reports of the existence of six larval in-

stars [5-9]. The cocoon matches the soil color were found in a 

depth of 1-3 cm and lasted for 10-16 days being normal pupa-

tion period in all three different fruits selected [7]. The pupal 

period lasts 6 to 17 days depending upon temperature [1]. It is 

7 - 10 days during summer, while it is 13 - 15 days during 

winter season [21]. The adults emerged from pupae are white 

in colour with brown triangle like patches with abdomen of 

female moth appeared pointed and in males it appeared as 

blunt abdomen along with its ornamented wings [7]. The en-

durance of normal adults in brinjal was 1.5 to 2.4 days in 

males and for females it is 2.0 to 3.9 days and normally under 

lab conditions adult emergence was during early morning 

hours [14]. The adult gains full maturity in 10 to 14 days. Lon-

gevity of adults lasts 1.5 to 2.4 days for males and 2.0 to 3.9 

days for females. The pre-oviposition and oviposition periods 

range 1.2 to 2.1 and 1.4 to 2.9 days, respectively [14]. The 

adult male dies after mating and the female moth dies after 

laying eggs. The overall life cycle completes in 22 to 55 days 

[14]. 

The general objective of this work was: to show the influ-

ence of different types of food substrates of Solanum spp. on 

the development and growth of young larval stages of Leu-

cinodes orbonalis. As specifics objectives, we propose in this 

study: (i) to note the influence of the different substrates of 

Solanum spp. on the variation in size and weight of Leu-

cinodes orbonalis larvae at each stage of development and on 

the variation in head capsule diameter between molts, (ii) to 

highlight the influence of the different substrates of Solanum 

spp. on the size of male and female adults of Leucinodes or-

bonalis at emergence, (iii) to highlight the duration of larval 

development of Leucinodes orbonalis on the different fresh 

substrates of Solanum spp. 

2. Material and Methods 

2.1. Study Sites 

The study was carried out of the campus of Higher Teacher 
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Training College of the University of Yaounde I (lat. 

3°51’35.5’’N; long. 11°30’37.1’’E; asl. 729m) for the harvest 

fresh fruits of Solanum spp. on field, and of the Laboratory of 

Zoology of the Faculty of Science of the University of Ya-

ounde I (lat. 03°51’35,3’’N; long. 11°30’00,6’’E; asl. 770m) 

for breeding younger instars on fresh food substrates of Sola-

num spp. (Figure 1). 

 
Figure 1. Study site for the experimental garden of Solanum spp. 

used for inoculation young larvae stages. 

2.2. Study Material 

The biological material on which the larvae were inoculated 

consisted of four fresh substrates of Solanum spp. of the Sol-

anaceae family; the zong (Figure 2A) and jakatu (Figure 2D) 

varieties of the Solanum aethiopicum species; the F1 African 

beauty variety (Figure 2B) of the Solanum melongena species 

and the local potato variety (Figure 2C) of the Solanum tu-

berosum species. 

 
Figure 2. Fresh substrates of Solanum spp. A: Solanum aethiopicum 

var. zong, B: Solanum melongena var. F1 African beauty, C: Solanum 

tuberosum var. wild, and D: Solanum aethiopicum var. jakatu. 

3. Sampling Method 

3.1. Search For First Instar Larvae 

The eggs were collected in the field (very early in the morn-

ing at 6 a.m. because the females lay at night) on the fresh 

leaves of S. aethiopicum var. zong (variety serving as control); 

they were counted using a “Leica” binocular magnifying glass, 

then incubated in the Laboratory in Petri dishes 1.5 cm high 

by 9 cm in diameter until the larvae hatched. The hatching rate 

was calculated from the ratio “number of stage 1 larvae ob-

tained or number of eggs hatched after incubation on the total 

number of eggs collected” x 100 according to the formula: 

HR (%) = (TNHE / TNE) * 100 

Where: 

HR (%) = Hatching rate (%); 

TNHE = Total number of 1st instar larvae obtained (or To-

tal number of hatched eggs); 

TNE = Total number of eggs. 

3.2. Rearing of First Instar Larvae 

In the Laboratory, young first instar larvae (stage 1) were 

inoculated into each fresh substrate of Solanum spp. Each 

larva was marked with a code number for better tracking until 

the emergence of the imago. On each substrate, observations 

and measurements of the larvae were made every day at the 

same time (4 p.m.) in order to note the variations in the size 

and weight of the body, cocoon and head capsule of each larva. 

The foods (fruits of Solanum spp.) were renewed at each check 

to refresh the diet and prevent the development of fungi. The 

factors of the environment on which the speed of development 

of the larvae depends (temperature and hygrometry) were rec-

orded each time using a portable thermohygrometer brand 

"Auriol". The inoculation of the young larvae on each sub-

strate was repeated four times and the breeding’s were carried 

out in Petri dishes 15 cm in diameter by 2 cm in height under 

a hood available in the laboratory. It should be noted that the 

pupal stage of the larvae develops in a cocoon (silk envelope 

woven by the larva after its last stage and having the function 

of protecting the chrysalis). 

3.3. Evaluation of Masses and Morphometric 

Parameters of Larvae, Head Capsules, 

Cocoons and Adults 

After each larval moult, the diameter of the cephalic cap-

sules, the length and the width of the body were measured us-

ing a binocular magnifying glass equipped with a "Leica" 

brand micrometer, as well as their weight using an ultra-sen-

sitive electronic scale from the "Pioneer" brand. The cocoons 

containing the chrysalises were also measured and weighed 

then returned to rearing in Petri dishes which served at the 
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same time as a place of emergence for the adults. Each box 

was moistened with a cotton ball soaked in water. On adults, 

the following measurements were taken in both sexes: body 

length, width of mid-abdomen, and wing span. We were able 

to determine, from this study, the influence of each substrate 

of Solanum spp. on the development time of the larvae. 

4. Statistical Analysis 

The data after treatment were subjected to an analysis of 

variances (ANOVA) contained in the Generalized Linear 

Model (GLM) procedure, followed by a multiple comparison 

of the means 2 to 2 by a Tukey HSD test in case of significant 

difference; to highlight the comparisons between the size 

(length and width) and the weight of the different larvae, the 

diameter of the head capsule after each larval moult, on each 

substrate and with cumulative substrates. The analyzes were 

carried out using the STATISTICA software version 8.0 

(2007) and the results assessed at the significance level of 5%. 

5. Results 

5.1. Influence of the Substrate on the Size and 

Weight of Leucinodes Orbonalis Larvae at 

Each Development Stage at 28°C 

5.1.1. At the Egg Stage 

Eggs obtained from S. aethiopicum var. zong (control), 

were on average 91.75 ± 13.05 eggs sampled in the field (after 

04 samples). The average hatching rate and the average incu-

bation duration in the Laboratory are shown in (Table 1). 

Table 1. Mean incubation time of Leucinodes orbonalis eggs collected from S. aethiopicum var. zong (control) at Yaounde at 28°C. 

Sample Total Number of eggs Total Number of eggs hatched Hatching rate (%) Incubation (per Day) 

P1 76 19 25.00 4.73±0.45 [4.51-4.95] 

P2 108 34 21.48 4.52±0.51 [4.35-4.75] 

P3 98 27 27.55 4.35±0.61 [4.13-4.57] 

P4 85 31 36.47 4.44±0.50 [4.24-4.64] 

Mean±SD. 91.75±13.05 27.75±6.01 30.12±4.62 4.51±0.15 [4.31-4.72] 

SD=Standard Deviation; P1 to P4= Samples (replication), Values in square brackets represent the minimum and maximum values of the mean. 

5.1.2. In Larval Stage 1 

The average length, the average width and the average 

weight followed by the extreme dimensions (in square brack-

ets), were on S. aethiopicum var. zong (control), 3.5±0.95 mm 

[1.90-5.09], 0.50±0.08 mm [0.37-0.62] and 3.25±0, 95 mg 

[1.72-4.77] respectively (Table 2). 

5.1.3. In Larval Stage 2 

At this stage, from the control substrate, the average length, 

width and weight were slightly higher on S. aethiopicum var. 

jakatu and on S. melongena var. F1 African beauty (Table 2). 

These parameters did not vary from a substrate of Solanum 

spp. to another (F=2.2; df=3; p=0.14 / F=1.34; df=3; p=0.30 / 

F=3.30; df=3; p=0.057 respectively). 

5.1.4. In Larval Stage 3 

At this stage, the average length was slightly higher on S. 

melongena var. F1 African beauty compared to control sub-

strate, while slightly higher average width and weight on S. 

aethiopicum var. jakatu (Table 2). These three larval parame-

ters of L. orbonalis showed non-significant variations depend-

ing on the substrates (F=0.36; df=3; p=0.78 / F=0.20; df=3; 

p=0.89 / F=0.22; df=3; p=0.87 respectively for the three pa-

rameters). 

5.1.5. In Larval Stage 4 

At this stage, and in comparison to the control substrate, the 

average length of the larvae was slightly higher on S. aethio-

picum var. jakatu while the average width and weight, clearly 

higher on S. melongena var. F1 African beauty (Table 2). The 

three parameters always presented non-significant variations 

from one substrate to another (F=2.71; df=3; p=0.09 / F=2.77; 

df=3; p=0.086 and F =2.98; df=3; p=0.07 respectively). 

5.1.6. In Larval Stage 5 

The larvae from S. melongena var. F1 African beauty pre-

sented a slightly higher average width (Table 2). The mean 

length and the mean weight of L. orbonalis larvae varied ac-

cording to the four substrates of Solanum spp. (F= 3.52; df=3; 

p=0.04 and F=4.52; df=3; p=0.024 respectively), while the 
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width at the same larval stage presented a non-significant var-

iation depending on the different substrates (F=2.39; df=3; 

p=0.11). 

5.1.7. In Cocoon Stage 

Cocoon weights on S. aethiopicum var. zong and on S. ae-

thiopicum var. jakatu varied significantly (p=0.027). The co-

coons from S. aethiopicum var. jakatu were significantly 

larger in length and width. The weight of cocoons from S. ae-

thiopicum var. jakatu was significantly higher (Table 2). At 

this stage, the length, width and average weight of the larvae 

showed a non-significant variation from one substrate to an-

other (F= 1.027; df=3; p=0.41 / F=2.87; df=3; p=0.08 / F=2.36; 

df=3; p=0.12 respectively). 

Overall, the larvae developed normally on the four sub-

strates in which they were inoculated. The average length, 

width and weight of the different larval stages did not vary 

significantly from one substrate to another overall (Table 2). 

On cumulative substrates, length, width and weight varied 

highly significantly from one larval stage to another 

(F=371.01; df=4; p<0.001 / F=227.9; df= 4; p<0.001 and 

F=142.2; df=4; p<0.001 respectively). The average length, 

width and weight of the larvae increase as the larva grows. On 

the other hand, at the cocoon stage, the length and the weight 

decrease while the width increases (Table 3). 

Table 2. Measurements of development parameters on the larval stages of L. orbonalis on fresh substrates of Solanum spp. at 28°C. 

Parameters 
Fresh sub-

strates 

Larval stages and pupae (Mean±SD) 

1st stage 2nd stage 3rd stage 4th stage 5th stage pupa 

Mean body 

length (mm) 

zong 3.50±0.95 7.5±0.57a 10.75±0.5a 12.5±1.0a 15.0±0.81a 13.25±0.95a 

jakatu 3.50±0.95 8.5±0.57a 11.0±0.1a 14.0±0.81a 16.75±0.5a 14.75±0.5a 

F1 African b 3.50±0.95 8.5±0.57a 11.25±0.5a 13.5±0.57a 16.5±0.57a 14.25±1.5a 

potato 3.50±0.95 8.0±0.81a 11.0±0.81a 13.5±0.57 a 15.25±1.5a 14.0±1.63a 

Mean±SD 3.50±0 8.12±0.44 11.0±0.18 13.37±0.58 15.87±0.81 14.06±0.57 

Mean body width 

(mm) 

zong 0.50±0.08 1.42±0.09a 1.72±0.09a 2.05±0.31a 2.47±0.05a 4.62±0.94a 

jakatu 0.50±0.08 1.42±0.09a 1.80±0.14a 2.22±0.22a 2.82±0.35a 6.37±0.47a 

F1 African b 0.50±0.08 1.45±0.05a 1.75±0.12a 2.52±0.22a 3.07±0.29a 5.75±0.95a 

potato 0.50±0.08 1.37±0.09a 1.77±0.18a 2.10±0.27a 2.50±0.57a 5.75±0.95a 

Mean±SD 0.5±0 1.41±0.03 1.76±0.031 2.22±0.19 2.71±0.26 5.62±0.67 

Mean body 

weight (mg) 

zong 3.25±0.95 9.50±1.29a 16.5±2.38a 23.75±4.90a 52.75±7.70a 43.0±2.44a 

jakatu 3.25±0.95 11.5±0.57a 17.5±1.29a 28.50±6.60a 63.5±3.69b 67.7±6.55c 

F1 African b 3.25±0.95 11.5±1.29a 17.25±2.21a 36.75±3.16a 68.0±2.16fb 62.7±22.03c 

potato 3.25±0.95 11.0±0.81a 17.25±0.95a 30.75±5.43a 54.0±10.7a 56.7±15.52b 

Mean±SD 3.25±0 10.87±0.88 17.12±0.40 29.94±4.99 59.56±6.84 57.52±9.88 

SD=Standard deviation, Data in a column per each parameter followed by the same letter (s) do not differ significantly at p≥0.05 (HSD 

Tukey test), and data in a column per each parameter followed by the different letter (s) differ significantly at p<0.05 (using HSD Tukey 

test), zong, jakatu, eggplant and potato=Different varieties of Solanum spp. 

Table 3. Measurements of development means parameters on the larval stages of L. orbonalis (fresh substrates of Solanum spp. cumulated) at 

28°C. 

Larval stages and pupae 

Mean parameters ± SD (cumulated Solanum spp. substrates) 

Mean body length (mm) Mean body width (mm) Mean body weight (mg) 

1st stage 3,50±0,89e [3,02-3,97] 0,50±0,07e [0,46-0,53] 3,25±0,85e [2,79-3,70] 
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Larval stages and pupae 

Mean parameters ± SD (cumulated Solanum spp. substrates) 

Mean body length (mm) Mean body width (mm) Mean body weight (mg) 

2nd stage 8,12±0,71d [7,74-8,50] 1,40±0,08d [1,35-1,44] 10,87±1,25d [10,20-11,54] 

3rd stage 11,00±0,63c [10,66-11,33] 1,76±0,13c [1,69-1,83] 17,12±1,66c [16,23-18,01] 

4th stage 13,37±0,88b [12,90-13,84] 2,22±0,29b [2,06-2,38] 29,93±7,38b [26,00-33,87] 

5th stage 15,87±1,14a [15,26-16,48] 2,71±0,41a [2,49-2,94] 59,56±9,07a [54,72-64,39] 

pupa 14,06±1,23 [13,40-14,72] 5,62±1,00 [5,08-6,16] 57,56±15,7 [49,13-65,93] 

Note. Data in a column per each parameter followed by the different letter (s) differ significantly using HSD Tukey test; SD=standard 

deviation. 

 

5.2. Influence of Substrates on the Variation of 

Diameter of the Head Capsules of 

Leucinodes Orbonalis at 28°C 

The Table 4 presents the variation of the mean diameter of 

the head capsule after each larval moult on the three spe-

cies/varieties of Solanum spp. 

5.2.1. At Stage 1 

The mean head capsule diameter was 0.42±0.15 mm [0.18-

0.66] in S. aethiopicum var. zong (control). 

5.2.2. At Stage 2 

The diameter was slightly higher on S. melongena var. F1 

African beauty with an increase of 0.38 mm and on S. aethio-

picum var. jakatu with an increase of 0.35 mm compared to 

the control (Table 4). The average head capsule diameter as a 

function of the substrates presented non-significant variations 

(F=0.57; df=3; p=0.63). 

5.2.3. At Stage 3 

The mean diameter was slightly higher on S. melongena var. 

F1 African beauty, on S. aethiopicum var. jakatu and on S. tu-

berosum var. local with an increase of 0.38 mm, 0.35 mm and 

0.37 mm respectively, compared to the control (Table 4). The 

average head capsule diameter as a function of the substrates 

always presented non-significant variations (F=0.57; df=3; 

p=0.64). 

5.2.4. At Stage 4 

The diameter was slightly higher on S. melongena var. F1 

African beauty with an increase of 0.33 mm, on S. aethiopi-

cum var. jakatu with an increase of 0.35 mm and on S. tu-

berosum with an increase of 0.35 mm compared to the control 

(Table 4). This average head capsule diameter as a function of 

the substrates presented non-significant variations (F=1.87; 

df=3; p=0.18). 

5.2.5. At Stage 5 

The diameter was slightly higher on S. melongena var. F1 

African beauty with an increase of 0.16 mm and the other two 

Solanum spp. with an increase of 0.18 mm respectively com-

pared to the control (Table 4). The average head capsule di-

ameter showed non-significant variations depending on the 

substrates (F=0.36; df=3; p=0.78). 

In general, the mean diameter of the head capsules did not 

vary from one substrate to another. All the substrates appear 

to be favorable to the development of L. orbonalis. The jakatu 

and F1 African beauty varieties were even more favorable. 

It should be noted that with cumulative substrates, the mean 

diameter of the head capsules showed a significant variation 

from one larval stage to another (F=418.3; df=4; p<0.01); and 

that the increase in head capsule diameter from stage 1 to stage 

2 and from stage 2 to stage 3 is higher and begins to decrease 

from stage 3 to stage 4 and finally from stage 4 to stage 5 (Ta-

ble 5). 
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Table 4. Variation in mean head capsule diameter (in mm) after each larval molt of Leucinodes orbonalis on fresh substrates of Solanum spp. 

Larval 

stages 

var. zong var. jakatu var. F1 African beauty var. potato 

Range 

(mm) 

Mean±SD 

(mm) 

In-

crease 

(mm) 

Range 

(mm) 

Mean±SD 

(mm) 

In-

crease 

(mm) 

Range 

(mm) 

Mean±SD 

(mm) 

In-

crease 

(mm) 

Range 

(mm) 

Mean±SD 

(mm) 

In-

crease 

(mm) 

1st stage 
0,18-

0,66 
0,42±0,15e - 

0,18-

0,66 
0,42±0,15e - 

0,18-

0,66 
0,42±0,15e - 

0,18-

0,66 
0,42±0,15e - 

2nd stage 
0,65-

0,84 
0,75±0,05d 0,33 

0,69-

0,85 
0,77±0,05d 0,35 

0,67-

0,92 
0,80±0,08d 0,38 

0,65-

0,84 
0,75±0,05d 0,33 

3rd stage 
0,86-

1,26 
1,06±0,12c 0,31 

0,89-

1,35 
1,12±0,14c 0,35 

0,98-

1,38 
1,18±0,12c 0,38 

0,89-

1,35 
1,12±0,14c 0,37 

4th stage 
1,27-

1,52 
1,40±0,08b 0,34 

1,39-

1,55 
1,47±0,05b 0,35 

1,47-

1,55 
1,51±0,02b 0,33 

1,32-

1,62 
1,47±0,09b 0,35 

5th stage 
1,54-

1,70 
1,62±0,05a 0,22 

1,55-

1,74 
1,65±0,05a 0,18 

1,52-

1,82 
1,67±0,09a 0,16 

1,55-

1,74 
1,65±0,05a 0,18 

Mean±SD 
0,90-

1,19 
1,05±0,45 0,30 

0,94-

1,23 
1,08±0,47 0,31 

0,97-

1,26 
1,12±0,48 0,31 

0,91-

1,24 
1,08±0,48 0,31 

Note. Data in a column followed by the different letter (s) differ significantly at p<0.05 (HSD Tukey test); Mean±SD=Mean±Standard devi-

ation 

Table 5. Variation in the diameter (mm) of the head capsules after each larval moult of L. orbonalis from stage 1 to stage 5 (Solanum spp. 

cumulated) at 28°C. 

Larval stages 

Mean diameter per larval stage (cumulative substrates) 

Mean±SD (mm) Range (mm) Increase (mm) 

1st stage 0,42±0,13 e 0,36-0,49 - 

2nd stage 0,76±0,06 d 0,73-0,80 0,34 

3rd stage 1,13±0,12 c 1,05-1,19 0,37 

4th stage 1,46±0,07 b 1,42-1,50 0,33 

5th stage 1,65±0,06 a 1,61-1,68 0,19 

Mean±SD 1,08±0,47 1,03-1,13 - 

Note. Data in a column followed by the different letter (s) differ significantly at p<0.05 (HSD Tukey test); SD=standard deviation. 

 

5.3. Influence of Substrates on the Adult Males 

and Females of Leucinodes Orbonalis at 

28°C 

Length, abdomen width and wingspan in females did not 

vary between substrates (F=1.66; df=3; p=0.25 for length; 

F=1.2; DF=3; p=0.38 for the width and F=0.16; df=3; p=0.81 

for the wingspan). For males, body length and wingspan 

showed significant variations depending on the substrates 

(F=10.87; df=3; p=0.003 for length; F=6.03; df=3; p=0.01 for 

the wingspan) and a non-significant variation in the width of 

the abdomen according to the substrates (F=0.19; df=3; 

p=0.89). 

On S. aethiopicum var. jakatu and S. tuberosum var. locally, 

the body length of the males was not different compared to 

that of the control males. On the other hand, the length of 

males from S. melongena var. F1 African beauty was different 

from that of the control. On the wingspan of males, the results 

from S. aethiopicum var. jakatu and S. melongena var. F1 Af-

http://www.sciencepg.com/journal/ijaas


International Journal of Applied Agricultural Sciences http://www.sciencepg.com/journal/ijaas 

 

214 

rican beauty were different from those of males from the con-

trol variety, unlike S. tuberosum var. local whose males 

showed the same wingspans as those from S. aethiopicum var. 

zong (Table 6). 

Table 6. Influence of fresh substrates of Solanum spp. on the length, width of the abdomen and wingspan of adult male and female of Leucinodes 

orbonalis at 28°C. 

Parameters Substrates 

Adult male and female and wingspan 

female Range male Range 

Mean body length (mm) 

zong 11.66±1.15a 8.79-14.53 9.61±0.53a 8.27-10.95 

jakatu 12.66±0.57a 11.23-14.10 10.16±0.28a 9.44-10.88 

F1 African b 12.83±0.28a 12.11-13.55 11.08±0.14a 10.72-11.44 

potato 12.66±0.57a 11.23-14.10 10.08±0.14a 9.72-10.44 

Mean±SD 12.45±0.78 11.96-12.95 10.23±0.61 9.84-10.83 

Mean abdomen width (mm) 

zong 2.83±0.28a 2.11-3.55 2.08±0.14a 1.72-2.44 

jakatu 3.08±0.14a 2.72-3.44 2.16±0.14a 1.80-2.52 

F1 African b 3.08±0.14a 2.72-3.44 2.16±0.28a 1.44-2.88 

potato 2.83±0.28a 2.11-3.55 2.08±0.14a 1.72-2.44 

Mean±SD 2.95±0.23 2.70-3.10 2.12±0.16 1.67-2.23 

Mean wingspan (mm) 

zong 20.00±1.00a 17.51-22.48 17.33±0.57a 15.89-18.76 

jakatu 20.33±0.57a 18.89-21.76 18.66±0.57b 17.23-20.10 

F1 African b 20.33±0.57a 18.89-21.76 18.83±0.28b 18.11-19.55 

potato 20.33±0.57a 18.89-21.76 17.66±0.57a 16.23-19.10 

Mean±SD 20.25±0.62 18.85-20.64 18.12±0.80 17.61-18.63 

Note. Mean with the same letter in a column per parameters are not significantly different at P≥0.05 (using HSD Tukey test) and Means 

with the different letter in a column per parameters are significantly different at P<0.05 (using HSD Tukey test). 

 

5.4. Biological Performance of Fresh Substrates 

Over the Duration of Larval Development 

of Leucinodes Orbonalis at 28°C 

At 28°C, the mean development duration from stage 1 to 

stage 2 was of 1.00±0.00 day for the four substrates. 

The mean development duration of L. orbonalis larvae 

showed a non-significant variation according to the four sub-

strates of Solanum spp. from stage 2 to stage 3 (F=0.96; df=3; 

p=0.44), from stage 3 to stage 4 (F=1.74; df=3; p=0.21), from 

stage 4 to stage 5 (F=0.65; df=3; p=0.59) and from stage 5 to 

the cocoon stage (F=1.95; df=3; p=0.17). From the cocoon 

stage to the adult stage (female and male combined), the du-

ration of development also showed a non-significant variation 

depending on the substrates (F=0.13; df=3; P=0.93) (Table 7). 

Thus, the average total duration of larval development from 

stage 1 to stage 5 and the average total duration of develop-

ment from egg to adult for the four Solanum spp. are shown in 

Table 7. 

At cumulative substrates, the average larval duration of L. 

orbonalis from the egg stage to stage 1, from stage 1 to 2, from 

stage 2 to 3, from stage 3 to 4, from stage 4 to 5, from stage 5 

to cocoon stage and from the cocoon stage to the adult stage 

was respectively 4.52±00 days (4.52-4.52); 1.00±00 days 

(1.00-1.00); 1.15±0.05 days (1.12-1.17); 1.44±0.08 days 

(1.40-1.49); 2.28±0.24 days (2.15-2.41); 3.33±0.20 days 

(3.22-3.43) and 11.75±1.00 days (11.21-12.28). The total lar-

val duration was therefore 9.2±0.91 days and that from egg to 

adult 25.47±3.64 days (Table 7). 
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Table 7. Developmental period (per days) of the life cycle of Leucinodes orbonalis on fresh Solanum spp. substrates. 

Instars 

larvae 

Mean development period per days 

var. zong var. jakatu var. F1 African beauty potato Mean±SD (cumuled) 

Mean±SD Range Mean±SD Range Mean±SD Range Mean±SD Range Mean±SD Range 

Egg to 

1st instar 
4.52±0.51 

4.31-

4.72 
4.52±0.51 

4.31-

4.72 
4.52±0.51 

4.31-

4.72 
4.52±0.51 

4.31-

4.72 
4.52±00 

4.52-

4.52 

1st instar 

to 2nd 
1.00±0.00f 

1.00-

1.00 
1.00±0.00f 

1.00-

1.00 
1.00±0.00f 

1.00-

1.00 
1.00±0.00f 

1.00-

1.00 
1.00±00 

1.00-

1.00 

2nd in-

star to 

3rd 

1.18±0.06e 
1.08-

1.28 
1.15±0.04e 

1.08-

1.21 
1.14±0.04e 

1.06-

1.21 
1.13±0.04e 

1.05-

1.20 
1.15±0,05 

1.12-

1.17 

3rd instar 

to 4th 
1.52±0.09d 

1.37-

1.66 
1.44±0.05d 

1.35-

1.53 
1.42±0.09d 

1.27-

1.57 
1.40±0.04d 

1.33-

1.48 
1.44±0.08 

1.40-

1.49 

4th instar 

to 5th 
2.40±0.21c 

2.05-

2.74 
2.27±0.26c 

1.85-

2.69 
2.30±0.35c 

1.73-

2.86 
2.15±0.12c 

1.94-

2.35 
2.28±0.24 

2.15-

2.41 

5th instar 

to pupae 
3.45±0.05b 

3.35-

3.54 
3.17±0.12b 

2.97-

3.37 
3.27±0.09b 

3.12-

3.42 
3.42±0.33b 

2.89-

3.95 
3.33±0.20 

3.22-

3.44 

pupae to 

adult 
12.00±0.81a 

10.7-

13.2 
11.5±1.29a 

9.44-

13.55 
11.75±1.25a 

9.74-

13.75 
11.75±0.95a 

10.22-

13.2 
11.75±1.00 

11.21-

12.28 

LDP 9.55±0.95 - 9.03±0.85 - 9.13±0.89 - 9.10±0.94 - 9.20±0.91 - 

TDP 26.07±3.71 - 25.05±3.56 - 25.4±3.65 - 25.37±3.66 - 25.47±3.64 - 

Note. Means with the different letters in a column per diet are significantly different using HSD Tukey test (p<0.05); LDP=larval develop-

ment period; TDP=Total development period; var=S. aethiopicum and S. melongena varieties. 

 
Figure 3. A) Leucinodes orbonalis larvae of 2nd instar on potato substrate (length=8 mm); b) larvae of 5th instar (length=17.5 mm); c) Head 

capsule of larvae of 4th instar (diameter=1.4 mm); d) pupae (length=15 mm); e) adult male (wingspan=18 mm); f) adult female (wingspan=21 

mm). 

6. Discussion 

6.1. Influence of the Substrate on the Size and 

Weight of Leucinodes Orbonalis Larvae at 

Each Stage of Development at 28°C 

Young L. orbonalis larvae were reared on fresh substrates 

of Solanum spp. at ambient temperature and relative humidity. 

After the egg stage, we obtained on each substrate five larval 

stages, a cocoon stage and an adult stage. These results are 

similar to those obtained by [19] in Nigeria on varieties of So-

lanum spp. On the other hand, the results of [5] and those of 

the [9] show the existence of six larval stages of this same pest; 
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probably because of differences in climate between agro-eco-

logical zones. 

The average length, the average width and the average 

weight of the different larval stages did not vary significantly 

from one Solanum spp. substrate to another. Larvae also de-

veloped normally in eggplant and potato fruits. In a given 

agro-ecological environment and in the absence of eggplant 

fruits, the potato could constitute an alternative substrate for 

the development of L. orbonalis larvae [7-22]. These larvae 

are notably known by several authors as stem borers of this 

Solanaceae. [17] and [23] show that L. orbonalis could cause 

up to 41.87% damage to terminal shoots, reducing yield by 

2.25 t per ha for apple cultivation of land in India. 

Stage 2 larvae and cocoons averaged 8.5 mm and 14.25 mm 

respectively on S. melongena var. F1 African beauty, 8.0 mm 

and 14.0 mm on S. tuberosum var. local and cumulative sub-

strates, 8.12 mm and 14.06 mm. [22] found a higher length of 

the same larval stage of 8.72 mm and 9.37 mm on potato and 

eggplant respectively and a cocoon length of 13.6 mm (lower) 

and 15.0 mm (higher) on apple and eggplant respectively. [19] 

find a lower value of 6.98 mm at stage 2 and 13.9 mm at co-

coon stage in Nigeria on Solanum gilo. 

With cumulative substrates, the average lengths of stages 1, 

3, 4 and 5 (3.5, 11.0, 13.37, 15.87 mm) obtained were lower 

than those observed by [19] which were rather 4.19 mm, 11.10 

mm, 16.58 mm and 18.44 mm respectively for the same larval 

stages. For the average widths obtained from stage 1 to the 

cocoon stage (0.5 mm, 1.4 mm, 1.76 mm, 2.22 mm, 2.71 mm 

and 5.62 mm), the results obtained by [19] were lower (i.e. 

0.49 mm, 0.9 mm, 1.38 mm, 1.71 mm, 2.15 mm and 5.48 mm 

respectively for the same stages of development). 

6.2. Influence of Substrates on the Variation in 

the Diameter of the Head Capsules of 

Leucinodes Orbonalis at 28°C 

For each larval stage, the diameters of the head capsules did 

not vary from one substrate to another, but on cumulative sub-

strates, this diameter varied significantly from one larval stage 

to another. The results obtained by [18] on the diameters of 

the head capsules from one larval stage to another were lower 

(0.2 mm, 0.36 mm, 0.64 mm, 0.95 mm and 1.46 mm from 

stage 1 to stage 5 respectively). 

The head capsule increases from stage 1 to stage 2 and from 

stage 2 to stage 3; it begins to decrease from stage 3 to stage 4 

and finally from stage 4 to stage 5. Almost similar results were 

also observed by [19] in Nigeria. This author showed that from 

stage 2 to stage 4, the increase in the head capsule was respec-

tively 0.29 mm, 0.32 mm and 0.38 mm with a decrease in size 

from stage 4 to stage 5 (from 0.38mm to 0.29mm). 

6.3. Influence of Substrates on the Adult Male 

and Female Leucinodes Orbonalis at 28°C 

The work of Onekutu et al. (2013) in Nigeria are almost 

similar on average body lengths of males and females (13.26 

and 14.17 mm) and wingspan (21.59 and 24.33 mm respec-

tively), but slightly higher than ours (10.23 mm and 12.45 mm) 

and (18.22 mm and 20.25 mm respectively). 

6.4. Biological Performance of Fresh Substrates 

Over the Duration of Larval Development 

of Leucinodes Orbonalis at 28°C 

The average development time of L. orbonalis (with cumu-

lative substrates) from egg stage to stage 1, from stage 1 to 2, 

from stage 2 to 3, from stage 3 to 4, from stage 4 to 5, from 

stage 5 to stage cocoon and cocoon stage to adult stage was 

respectively 4.52 days, 1.00 day, 1.15 day, 1.45 day, 2.28 days, 

3.33 days and 11.75 days with an average total day from egg 

to adult stage of 25.47 days (cumulative substrates). [19] rec-

orded results almost similar but slightly higher than ours on 

the development time of the different development stages of 

L. orbonalis on the fruits of Gilo raddi in Nigeria (with 5.93 

days, 1.00 days, 1.16 days, 1.48 days, 2.63 days, 4.46 days and 

11.2 days). According to the same authors, the total duration 

of development of L. orbonalis on eggplant “gilo” was 28.17 

days, a higher result than what we obtained. 

The incubation period was instead shown to be 5.20 days, 

that of total larval development 10.73 days, and that of the co-

coon 8.05 days, for an average total of 23.98 days, rather lower 

results than those obtained in our sites [15]. 

The slight differences in size would be due to differences in 

temperature, relative humidity, altitude and the seasons in 

which the larvae were subjected. Temperature and relative hu-

midity are the most important factors affecting the develop-

ment rates of larvae and pupae [11]. [18] also showed that cli-

matic parameters play an important role in the development 

cycle of Leucinodes orbonalis. 

7. Conclusion 

The biology of Leucinodes orbonalis on substrates of Sola-

num spp. has been studied. Potato being its close relative in 

Solanaceae family needs to be studied widely as a supplemen-

tary diet source for Leucinodes orbonalis. 
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