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Abstract: The application of essential oil on the Bombyx mori larvae has been proved to be in sericulture
industry.  The  experiments  were  conducted  with  different  amount  of Aloe vera oil viz. 0.25, 0.50, 0.75 and
1.00 ml with respect to the treatment of III , IV  and V  instar B. mori larvae. Three set of experiment wererd th th

designed as single, double and triple treatment of larvae. The maximum larval weight (1.807±0.094 g) and larval
length (6.728±0.567cm) was observed in case of triple treatment with 0.75 ml Aloe vera oil. Minimum larval
weight  (1.236±0.004  g)  and  larval  length (2.845±0.153 cm) was noticed to be in case of triple treatment with
1.00 ml A. vera oil. The present study reveals that the application of essential oil (A. vera) may be useful for the
production of good cocoons at commercial scale.
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INTRODUCTION subtropical plant which use in medicine folk, cosmetic,

Bombyx mori is monophagous insect of mulberry is a good carrying agent for essential oils it contains
leaf. Nutrition of silkworm is sole factor which almost Aloin and Saponin [17]. Aloin also can act as antioxidant
individually augment quantity and quality of silk. The compounds, but can lead negative effect for health in an
larval  weight  and  larval  length  are important factors excessive amount [18]. Aloe vera herbal tonic ‘logen’ [19],
that directly  influence  the  production of good cocoon. alloe [20] and Aloe tonic treated mulberry leaves [21]
In recent years, attempts have been made in sericulture to influence  the cocoons, pupal and growth parameters of
study the effect of photoperiod [1], temperature [2], B. mori.  Keeping  this  in  view,  it  is  hypothesized that
relative humidity [3], ecological factors [4], egg B. mori larvae treated with A. vera oil may cause certain
magnetization [5, 6], cocoon refrigeration [7], cocoon beneficial effects on the weight and length of B. mori
magnetization [8], 20-hydroxyecdysone hormone [9] and larvae.
phytoecdysteroid hormone [10, 11] on the performance of
silkworm. The plant extracts phytochemicals could benefit MATERIALS AND METHODS
sericulture by improving the silk yield of B. mori and
commercial silk production [12]. Man has benefited from The seed cocoons of multivoltine mulberry silkworm
the silk, produced by silkworm and subsequently (Bombyx mori nistari) were obtained from the silkworm
researchers have always been trying to unveil the factors grainage. Directorate of sericulture, Behraich Uttar
that can be manipulated to the benefit of the silkworm Pradesh  and  were  maintained  in   the   plywood  trays
rearers [13]. Enhancing the leaves with essential oil (23 x 20 x 5cm) under the ideal rearing conditions in the
compounds, are gaining importance because of their wide silkworm laboratory, Department of Zoology, DDU
spectrum of biological action, novel mode of action and Gorakhpur University Gorakhpur. The temperature and
eco-friendly nature [14]. Linseed oil and hemp oil relative humidity were maintained at 26 ± 1°C and 80 ± 5%
influence the larval and cocoon parameters of B. mori [15]. RH,  respectively  till the emergence of moths from the
Aloe vera acts as a physiological carrier for many active seed cocoons. The newly emerged moths were quickly
biological agents. Aloe vera (L.) is a tropical or picked  up  and kept  sex-wise  in  separate  trays to avoid

supplement and food material [16]. Aloe vera essential oil



Advan. Biol. Res., 8 (1): 37-43, 2014

38

copulation. The male moths were smaller in size but more Double Treatment: Double treatment of larvae was started
active than the female month which were comparatively from the final stage of 4  instar larvae. In the first
larger and less active. The whole grainage operation was treatment, One hundred larvae of 4  instar were treated
performed as per description given by [22]. just before two days of 4  moulting, by providing treated

Moths have a tendency to pair immediately after mulberry leaf as food with 0.25 ml amount of A. vera oil.
emergence and, therefore, the female moths required to The treated  larvae  then  transferred  in  BOD incubator
copulate with the male moths, were allowed their mates for for further rearing and development. Further, second
copulation. Sufficient pairs, each containing one male and treatment  for  the  same  larvae  was  given at the final
one female from newly emerged moths were allowed to stage of 5  instar larvae i.e just before two days of
mate at 26±1°C and 80±5% RH in 12 hour / day dim light spinning.
condition. After four hours of mating, the paired moths
were decoupled manually by holding the female moths Triple Treatment: For triple treatment, the 3  instar larvae
between the thumb and middle finger gently and pushing just before 3  moulting were separated from BOD
the male away by the fore finger. The male moths were incubator.  In  the  first treatment, One hundred larvae of
discarded while the female moths were allowed to lay 3  instar were treated by providing treated mulberry leaf
eggs. After 24 hours of egg laying, the female moths were and kept in BOD incubator for rearing. The second
individually examined for their disease freeness. treatment of same larvae was done just before two days of

The disease free laying (D.F.L’s), thus prepared, were 4 moulting i.e. at the final stage of 4  instar larvae and
treated with 2% formaline for 15 minutes to increase the transferred in BOD incubator for further rearing. Third
adhesiveness of eggs on the paper sheet and surface treatment was given to 5  instar larvae, two days before
disinfection. Thereafter, the egg sheets, with egg laid on, the  start  of  spinning.  Thus,   in   the   triple   treatment
were thoroughly washed with running water to remove 3 , 4 and 5  instar larvae were treated.
formaline and the eggs were dried in shade. The dried Similar experiments were performed by 0.50, 0.75 and
eggs  were  transferred  to the incubator for hatching. 1.00 ml amount of Aloe vera oil. A control set was always
After hatching, the larvae were reared on the mulberry maintained with each set of experiment.
leaves given as food in the trays. Further, the 3 , 4  andrd th

5  instar larvae were taken for observation. For Determining the Larval Weight: The weights of 30th

Experimental Design: To observe the influence of recorded for each replicate. The larval weight was taken
essential oil (Aloe vera oil) on the weight and length of on the day when fifth instar larvae stop feeding. Three
larvae of B. mori, the experiment was performed with replicates of each experiment were made.
different doses of Aloe vera oil with respect to the
treatment of 3 , 4  and 5  instar larvae. Aloe vera oil For Determining the Larval Length: The length of 30rd th th

purchased from the Katyani Exports Delhi, India. Four larvae (three batches of 10 larvae in each batch) was
amount of Aloe vera oil viz, 0.25, 0.5, 0.75 and 1.00 ml were recorded for each replicate. Three replicates of each
uniformly sprayed over mulberry leaf separately by experiment were made. The larval length of fifth instar
sprayer for 10 minutes before given for feeding to the larvae was taken as its normal length on the day when
larvae as 100 gm mulberry leaves/100 larvae. Three sets of fifth instar larvae stop feeding. Three replicates of each
experiment were designed viz, single, double and triple experiment were made.
treatment  of  larvae.  All the experiments were conducted
in the BOD incubator. The experiment was conducted on RESULTS
normal rearing condition i.e. 26 ±1°C temperature, 80±5%
relative humidity and 12±1 hour photoperiod a day. Larval Weight:  The  data  presented   in   Table 1a

Single Treatment: Single treatment of larvae was and  the number  of  larval  treatment  influenced  the
performed with the 5th instar larvae just before two days larval weight. With the increasing number of larval
of the beginning of larval spinning. One hundred larvae treatment from one to three times, the larval weight
were taken out from the BOD incubator and the mulberry increased   in   case   o  f  0.25,  0.50  and  0.75  ml  of Aloe
leaf treated with 0.25 ml amount of A. vera oil was given as vera  oil  treatment.  1.00  ml  Aloe  vera  oil  treatment
food. Further, the treated larvae were given normal caused notable decline in the larval weight with increase
mulberry leaf for food. in  the  number  of  larval  treatment  from  single  to  triple.
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larvae (three bathes of 10 larvae in each batch) were

clearly indicates that change in the Aloe vera oil amount
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Table 1a: Effect of essential oil (Aloe vera) on the larval weight (g) of Bombyx mori
Aloe vera oil applied (ml)

Stage of treatment --------------------------------------------------------------------------------------------------------------------------------------------------- F -ratio1

(larval instar) Control (X ) 0.25 (X ) 0.50 (X ) 0.75 (X ) 1.00 (X ) n = 41 2 3 4 5 1

Single (5 ) 1.385±0.071 (100) 1.502±0.068 (108.45) 1.542±0.066 (111.34) 1.591±0.037 (114.87) 1.358±0.073 (98.05)th

Double (4  -5 ) 1.385±0.071 (100) 1.582±0.046 (114.22) 1.647 ±0.033 (118.77) 1.672±0.038 (120.72) 1.307±0.069 (94.37) 16.6036*th th

Triple (3  -5 ) 1.385±0.071 (100) 1.634±0.043 (117.98) 1.728±0.074 (124.77) 1.807±0.094 (130.47) 1.236±0.004 (89.24)rd th

F  – ratio = 1.6745  n  = 22 2
**

P < 0.05*

Non Significant **

Each value represents mean ± S.E. of three replicates
X , X , X , X and X  are the mean values of larval weight in control, 0.25, 0.50, 0.75 and 1.00 ml Aloe vera oil respectively1 2 3 4 5

Figures in parentheses indicate percent value when control was taken as 100%

Table 1b: Post-hoc test showing effect of essential oil (Aloe vera) on the larval weight (g) of Bombyx mori
Stage of treatment
------------------------------------------------------------------------------------------------------------------------------

Mean difference in between groups Single Double Triple
X  ~ X 0.117 0.197 *0.2491 2

X  ~ X 0.157 *0.262 *0.3431 3

X  ~ X *0.206 *0.287 *0.4221 4

X  ~ X 0.027 0.078 0.1491 5

X  ~ X 0.040 0.065 0.0942 3

X  ~ X 0.089 0.090 0.1732 4

X  ~ X 0.144 *0.275 *0.3982 5

X  ~ X 0.049 0.025 0.0793 4

X  ~ X 0.184 *0.340 *0.4923 5

X  ~ X *0.233 *0.365 *0.5714 5

Honesty significant difference (HSD) =

=

= 0.206
MS = Mean square value of ANOVA Table
q = Studentized range static 
n = No. of replicates
* = Shows significant group difference
X , X , X , X  and X  are mean values of larval weight in control, 0.25, 0.50, 0.75 and 1.00 ml Aloe vera oil respectively1 2 3 4 5

The trend of increase in the weight of larvae with the of double treatment of larvae, significant group difference
increasing  number of larval treatment has been recorded in the larval weight was noticed in between control and
to  be  almost  similar  in  case  of 0.25, 0.50 and 0.75 ml 0.50 ml,  control  and 0.75 ml, 0.25 and 1.00 ml, 0.50 and
Aloe vera oil treatment. The maximum larval weight was 1.00 ml and 0.75 and 1.00 ml Aloe vera oil amount. In the
recorded to be 1.807±0.094 g (30.47% increased as triple treatment of larvae, significant group difference in
compare to control) in case of triple treatment of larvae by the larval  weight  was  noticed in between control and
0.75 ml of Aloe vera oil and the minimum larval weight of 0.25 ml, control and 0.50 ml, control and 0.75 ml, 0.25 and
1.236±0.004 g was recorded in case of triple treatment of 1.00 ml, 0.50 and 1.00 ml and 0.75 and 1.00 ml amount of
larvae by 1.00 ml Aloe vera oil. Aloe vera oil treatment.

Two-way ANOVA indicates that variation in the Aloe
vera oil amount significantly (P <0.05) influenced the Larval Length: The data presented in Table 2a clearly1

larval weight (Table 1a). The Post-hoc test (Table 1b) indicates that change in the Aloe vera oil amount and the
indicates significant group difference in the larval weight number of larval treatment influenced the larval length.
in  between  control  and  0.75  ml a nd 0.75 and 1.00 ml With the increasing number of larval treatment from one
Aloe vera oil amount in case of single treatment. In case to  three  times, the  length  of  larvae increased in case of
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Table 2a: Effect of essential oil (Aloe vera) on the larval length (cm) of Bombyx mori
Aloe vera oil applied (ml)

Stage of treatment --------------------------------------------------------------------------------------------------------------------------------------------------- F -ratio1

(larval instar) Control (X ) 0.25 (X ) 0.50 (X ) 0.75 (X ) 1.00 (X )  n = 41 2 3 4 5 1

Single (5 ) 4.625±0.781 (100) 4.861±0.307 (105.10) 4.955±0.587 (107.14) 5.163±0.563 (111.63) 4.321±0.614 (93.43)th

Double (4  -5 ) 4.625±0.781 (100) 5.054±0.116 (109.28) 5.357±0.628 (115.83) 5.939±0.286 (128.41) 3.757±0.335 (81.23) 6.9632*th th

Triple (3  -5 ) 4.625±0.781 (100) 5.241±0.581 (113.32) 5.739±0.569 (124.09) 6.728±0.567 (145.47) 2.845±0.153 (61.51)rd th

F  –ratio = 0.2720 n  = 22 2
**

P < 0.05 *

Non Significant **

Each value represents mean ± S.E. of three replicates 
X , X , X , X and X  are the mean values of larval length in control, 0.25, 0.50, 0.75 and 1.00 ml Aloe vera oil respectively.1 2 3 4 5

Figures in parentheses indicate percent value when control was taken as 100%

Table 2b: Post-hoc test showing effect of essential oil (Aloe vera) on the larval length (cm) of Bombyx mori
Stage of treatment
------------------------------------------------------------------------------------------------------------------------------

Mean difference in between groups Single Double Triple
X  ~ X 0.191 0.429 0.6161 2

X  ~ X 0.330 0.732 1.1141 3

X ~ X 0.538 1.314 *2.1031 4

X ~ X 0.304 0.868 *1.7801 5

X  ~ X 0.139 0.303 0.4982 3

X  ~ X 0.347 0.885 1.4872 4

X ~ X 0.495 1.297 *2.3962 5

X  ~ X 0.208 0.582 0.9893 4

X ~ X 0.634 1.600 *2.8943 5

X ~ X 0.842 2.182 *3.8834 5

Honesty significant difference (HSD) =

=

= 1.647
MS = Mean square value of ANOVA Table
q = Studentized range static 
n = No. of replicates
* = Shows significant group difference
X , X , X , X  and X  are mean values of larval length in control, 0.25, 0.50, 0.75 and 1.00 ml Aloe vera oil respectively1 2 3 4 5

0.25, 0.50 and 0.75 ml of Aloe vera oil treatment. 1.00 ml indicates significant group difference in the larval length
Aloe vera oil treatment caused notable decline in the in the triple treatment of larvae in between control and
larval length with increase in the number of larval 0.75 ml,  control  and 1.00 ml, 0.25 and 1.00 ml, 0.50 and
treatment from single to triple. The trend of increase in the 1.00 ml and 0.75 and 1.00 ml amount of Aloe vera oil
length of larvae with the increasing number of larval treatment. In case of single and double treatment there
treatment has been recorded to be almost similar in case was no significance group difference. 
of 0.25, 0.50 and 0.75 ml Aloe vera oil treatment. The
maximum larval length was recorded to be 6.728±0.567cm DISCUSSION
(45.47% increased as compare to control) in case of triple
treatment of larvae by 0.75 ml of Aloe vera oil and the The feeding leaves supplemented with distilled water
minimum larval length of 2.845±0.153cm was recorded in alone slightly increased the weight of larvae [23]. The
case of triple treatment of larvae by 1.00 ml Aloe vera oil. nutritional status of mulberry leaf has been noticed to be

Two-way ANOVA indicates that variation in the Aloe the major factor in deciding the larval weight of silkworm
vera oil amount significantly (P <0.05) influenced the [24, 25]. The use of antibiotics increased the larval weight1

larval length (Table 2a). The Post-hoc test (Table 2b) of  B. mori [26]. Supplementation with vitamin B increased
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the resistance against poor environmental conditions and metabolism, resulting in the consumption of more food by
increased body weight in silkworm [27]. Increase in larval the B. mori larvae. While high amount 1.00 ml Aloe vera
weight was noticed when silkworm races were oil and number of larval treatment may caused stress
administrated with ascorbic acid [28, 29]. The larval weight response.
of B. mori increased significantly by the hormonal
treatment [30]. The topical application of methoprene on REFERENCES
B. mori larvae positively influenced the weight of fifth
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