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The 5th instar caterpillars of muga silkworm Antheraea assamensis Helfer 
(Lepidoptera: Saturniidae) were treated with 0.1 ppm of methoprene (JHA) 
to evaluate its effects under field conditions. Treated larvae produced more 
cocoons significantly during both Aherua and Katia seasons (79.68 % and 
97.69 %, resp.), compared to the control larvae (68.37 % and 84.65 %, 
resp.). Significant enhancement of male and female cocoon weights (5.41 g 
and 6.62 g, resp.), pupal weights (4.93 g and 6.18 g, resp.), and shell weights 
(0.43 g and 0.52 g, resp.) were observed after methoprene treatment. The 
valid female moths were higher in treated (48.01 % during Katia and 44.19 
% during Aherua), compared to the control (39.65 % during Katia and 36.58 
% during Aherua). Methoprene significantly enhanced the female fecundity 
(184 nos.), compared to 135 nos. in control.  
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INTRODUCTION 
 
Muga silkworm, Antheraea assamensis Helfer (Lepidoptera: 
Saturniidae), the producer of natural shimmering golden 
yellow colour silk, is the pride and the geographical 
indicator (GI) of Northeast India in general and Assam in 
particular. The produced silk by this insect is highly 
lustrous, golden yellow or creamy white. The reelable 
filament length of muga cocoon is 500-800 m and the 
denier is about 5.5. Caterpillars of this species are 
polyphagous, feeding on about 15 plant species. Two plant 
species, viz. ‘Som’ (Persea bombycina King ex. Kost.) and 
‘Soalu’ (Litsea monopetela Pers.), are regarded as its 
primary host, while other two species, viz. ‘Diglotti’ (Litsea 
salicifolia Roxb. Ex. Wall.) and ‘Mejankori’ (Litsea citrata 
Blume),  are secondary. More host plants include 
Actinodaphnae obovata, A. anquistifolia, Cinnamomum 
glaucescans, C. glanduliferum, Litsea nitida, all of which 
belong to the family Lauraceae.  

Muga  silkworm  is  reared  outdoor  in  standing trees for 

which it suffers heavy loss due to adverse environmental 
conditions as well as incidence of pest and diseases. 
Mortality of worms during the early instars goes up to 35% 
(Kakati, 2002).  The damage intensity is more during seed 
crops, particularly during summer and winter. In the early 
larval instars (I-III), the damage is mainly caused by natural 
hazards/ adverse environment, pests and predators while 
the later larval instars (IV-V) are usually attacked by pests 
like uzi and diseases. Low production of cocoons during 
seed crops limits the supply of sufficient quantity of dfls for 
commercial crops which in turn affects the production and 
productivity of commercial crops. Thus, in muga culture, 
the seed production is the most critical aspect that is 
considered as bottleneck in augmenting muga production 
(Neog et al., 2014). Large-scale production of muga silk is a 
daunting task due to insufficient yield of seed. For 
commercial rearing, fecundity of the muga silkworm is very 
poor. Although it  has the potential to lay a  high  number of  
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eggs, for reason unknown retention of eggs always occurs 
in this insect.  

Thus, the physiology of the insect itself can be considered 
as the main factor leading to the drawback in muga 
industry. The physiology of the insect’s reproductive cycle 
may be regulated by some neuroendocrine organs. 
Research works on the endocrine control of reproduction of 
different insects have given insight into the interference of 
juvenile hormones (JHs) and ecdysteroids during 
vitellogenesis, oocyte maturation and ovarian development.  
Although JHs play an essential role in the development and 
differentiation of different insects JH was proved to exhibit 
a promoting effect on reproduction during the adult stage 
(Engleman, 1968), in particular through a stimulatory 
action on the expression of some genes, eg. Vitellogenin and 
other yolk protein (Postiethwett and Jowett, 1981). Kurata 
(1978) reported that in JH-treated larvae, the DNA of silk 
gland may grow as high as in the control. 

In sericulture, Juvenile hormone analogues (JHAs) have 
been tested in Bombyx mori (Lepidoptera: Bombycidae) as 
insect growth regulators (IGRs) in order to increase silk 
production (Akai et al., 1985, 1988; Baruah et al., 1998). 
Methoprene is an IGR with activity against a variety of 
insect species including horn flies (Haematobia irritans), 
mosquitoes (Cules pipiens, Anopheles spp. etc.), beetles 
(Titanus giganteus, Polyphylla fullo etc.) tobacco moths 
(Manduca sexta), sciarid flies (Sciara hemerobioides), fleas 
(Tunga penetrans, eggs and larvae), fire ants (Solenopsis 
Spp.), pharoah ants (Monomorium pharaonis), midge flies 
(Chironomus spp) and Indian meal moths (Plodia 
interpunctella). 

Neog et al. (2014) examined the effect of two 
developmental hormones, JH-III and 20-hydroxy ecdysone 
(20-E), on the reproductive behaviour and rearing 
performance parameters of  A. assamensis. As they 
recorded, topical application of 20-E  resulted in the 
minimum larval duration (6 days), maximum cocoon 
formation (79%), significantly highest pupal and shell 
weight (6.61g and 0.58g, respectively) followed by JH-III 
application. Application of JH-III and 20-E significantly 
enhanced the female fecundity up to 150-166 eggs/moth 
(100-115 eggs of controls) during different seasons. 
Retention of eggs by the moths was also minimum after 
treatment with 20-E (13.44 nos.), followed by that of JH-III. 
Vitellogenin synthesis in the pupal, pharate adult, normal 
and retained eggs was significantly higher when the worms 
were treated with 20-E. Ovaries in the pupae were 
significantly longer when larvae were treated with 20-E 
and JH-III (9.63±0.58 and 9.31±0.27 cm, respectively), 
compared to untreated normal female 8.65±0.22 cm. Also, 
the same researchers studied the ultrastructure of brain 
and ovary in larvae and pupae of the untreated silkworm as 
well as those under the influence of treatment of JH-III and 
20-E. 

Use of JH as such in large scale treatment of muga 
silkworms is not cost effective or economical as the cost of 
JH-III in pure form is very high. So, JHAs equally effective 
for  the  enhancement of  fecundity  and rearing parameters  

 
 
 
 
were investigated and it was found that “Methoprene” is 
the most effective JHA (Neog, 2015, unpublished). 
Therefore, the present study was conducted aiming to 
evaluate the efficacy of Methoprene on growth and 
fecundity of A. assamensis at farmers’ / rearers fields.  
 
 
MATERIALS AND METHODS 
 
Selection of farmers 
 
The experiment was conducted in the fields of A. assamensis 
selected from four districts of Assam, viz., Jorhat, Sivasagar, 
Golaghat and Dibrugarh. Rearing people having minimum 
of one acre of the most preferred host plant of the larvae 
'Som' maintained following standard procedures 
(Chakravorty et al., 2005) enabling rearing of at least 100 
dfls in two seasons, i.e. during Aherua (June - July) and 
Katia (October – November) crops were selected.  

Eggs of A. assamensis were obtained from the Seed 
Technology Laboratory of Central Muga Eri Research & 
Training Institute CMER & TI), Central Silk Board, Govt. of 
India, Lahdoigarh, Jorhat, India and also from certified 
private muga graineurs as per convenient located in 
different parts of the districts. Rearing of silkworms under 
outdoor conditions was done in the fields of farmers under 
close monitoring following standard procedures 
(Chakravorty et al., 2005). Rearing performance 
parameters were recorded in each farmer’s field.  
 
Methoprene Application  
 
Methoprene was procured from Sigma Chemical 
Corporation, USA. According to the availability of muga 
silkworms in different farmers fields, 100-2500 larvae were 
treated with 0.10 ppm per first day of fifth instar female 
larvae in two different seasons, viz. Aherua (June-July, 
Season-1), and Katia (October-November, Season-2) during 
2014. The non-treated larvae were used as control. After 
treatment, all the larvae were allowed to feed on some 
leaves separately till maturity. The matured larvae were 
then collected and allowed to spin cocoons in mountage 
separately. At 6th to 7th day of spinning, cocoons were 
harvested and kept in bamboo boxes for moth emergence 
(Figure 1). Shortly after emergence, females were allowed 
to copulate with males for 12 hours and then to oviposit in 
dark. Parameters, like effective rate of rearing (no. of 
ripened worms collected out of total no. of worms 
brushed), cocoon weight, pupal weight, shell weight, 
fecundity, etc. were recorded. 
 
Statistical analysis 
 
All experiments were replicated and the data, including 
environmental parameters i.e. temperature, relative 
humidity and rainfall during the crop seasons (Figure 2), 
were treated with Microsoft Excel and analyzed by 
Statistical    Analysis   System  (SAS).   Standard   error    and  

https://en.wikipedia.org/wiki/Polyphylla_fullo
https://en.wikipedia.org/wiki/Sciara_hemerobioides
https://en.wikipedia.org/wiki/Tunga_penetrans


Neog et al.          147 
 
 
 

 
 

Figure 1: Rearing of A. assamensis, spraying of methoprene, harvesting of cocoons and grainage operation 
conducted at farmers’ fields 

 
 
 
significant differences between values were determined 
using Duncan’s multiple range test (P < 0.05), following 
one-way ANOVA. Graphs and diagrams were presented 
with the help of statistical software program ‘Origin Pro 8’. 
 
 
RESULTS  
 
Rearing performance of muga silkworm under farmers’ 
fields 
 
In the Aherua crop, rearing was conducted in 31 nos. of 
farmers’ fields but in Katia crop rearing was done in 56 
farmer’s fields. Rearing performance of individual farmer is 
presented in Table 1 (Aherua crop) and Table 2 (Katia 
crop).  
 
Aherua Crop  
 
In the Aherua crop, the range of dfls reared by the farmers 
was 26 – 282 grams. Minimum fecundity recorded as 55 
nos. of eggs/female and maximum was determined in 155 
nos. Egg hatchability was found low ranging from 40 – 71 
%. Four farmers could not continue the rearing of the 
silkworms because of damage by storm with heavy rainfall 

during early instars. ERR achieved was 18 – 65 % in case of 
control lots and 94 % in case of treated lots. Larval 
mortality was recorded during this period which mainly 
due to flacherie disease and the percent infection (PDI) 
(Figure 3).  Minimum PDI was recorded in 13.33 % and 
maximum was 50 % which indicated the severity of the 
disease during this period. 
 
Jethua crop  
 
Jethua crop is a commercial crop and its performance is 
generally better, compared to seed crops, due to congenial 
climatic condition. During this period, the average of female 
fecundity was 138 nos (± should be mentioned). Egg 
hatchability was as low as 55 % and as high as 85 %, with 
an average of 78 %. The highest ERR was recorded in 68 % 
and minimum 33 % with an average ERR of around 50 % in 
control lots. After treatment with methoprene, Muga 
silkworms showed high rate of maturation level and the 
recorded ERR was as high as 99 %.   

During this crop, also, larval mortality was observed 
during this period which mainly due to flacherie disease. 
The percent infection (PDI) was presented in Figure 4. 
Minimum PDI was 6.67 % and maximum was 50 %, 
indicating    the   severity  of   the  disease during this period 
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Figure 2: Temperature maximum (Tmax) and minimum (Tmin), relative humidity (RH) and rainfall of the 
area during Aherua and Katia crop seasons of A. assamensis, 2014 

  
 
 
was less, compared top the Aherua season. 
 
Analysis of cocoon characters 
 
Rate of cocoon formation 
 
Pooled average values of rate of cocoon formation of 
treated and non-treated larvae were arranged in Table 3. It 
indicated that the treated larvae produced cocoons 

significantly at higher rates during both Aherua and Katia 
seasons (79.68 % and 97.69 %, respectively), compared to 
the control larvae (68.37 % and 84.65 %, respectively). 
 
Female cocoon characters 
 
Pooled average values of female muga cocoon, pupal, shell 
weight and SR % of in two different seasons treated by 
methoprene   at   farmers’ fields were distributed in Table 4 
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Figure 3 : PDI of flacherie disease in different muga farmers’ fields during Aherua crop 

 
 

 
 

Figure 4: PDI of flacherie disease in different muga farmers’ fields during Katia crop 

 
 
 
and illustrated in Figure 5. 

Female cocoon weight: methoprene-treated larvae 
exhibited significantly higher female cocoon weight in both 
the seasons, being the highest during Aherua (6.99 g). 
Pooled value indicated that the female cocoon weight 
increased to the maximum while the worms were treated 
with Methoprene (6.62 g) which was significantly higher 
over control (5.94 g). 

Female pupal weight: methoprene-treated larvae 
produced significantly higher pupal weight in both the 
seasons, being the highest during Katia crop (6.18 g). 
Pooled value also indicated that, pupal weight was 
maximum with methoprene treatment (5.94 g) compared 
to 5.30 g in control.  

Female shell weight: Similar to pupal weight, shell weight 
of     cocoons    was   recorded  similar during both the crops  
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Table 1. Rearing performance of A. assamensis at 31 muga farmers’ fields (Aherua crop)  

 
Sl. No. of the 

farmer 
No. of dfls 
brushed 

Fecundity 
(Nos.) 

Hatching 
    % 

No. of worms            
brushed 

No. of mature 
worms collected 

Overall 
ERR 

01. 90 120 71 7668 5000 65 
02. 110 125 65 8937 2380 27 
03. 85 120 70 7140 4120 57 
04. 123 125 70 10762 3500 32 
05. 210 100 60 12600 5000 40 
06. 100 130 51 6630 2500 38 
07. 82 115 50 4715 0 0 
08. 240 130 46 14352 4600 32 
09. 132 98 80 10348 4500 43 
10. 122 93 40 4538 1500 33 
11. 65 93 65 3929 1000 26 
12. 282 118 70 23293 7800 34 
13. 115 130 70 10465 4350 42 
14. 218 150 65 21255 5600 27 
15. 160 130 50 10400 2800 27 
16. 26 110 50 1430 0 0 
17. 100 115 50 5750 1200 21 
18. 250 145 45 16312 6500 40 
19. 80 112 35 3136 800 26 
20. 90 125 65 7312 1300 18 
21. 124 102 60 7588 1450 19 
22. 64 112 60 4300 870 20 
23. 50 105 50 2625 800 30 
24. 50 108 40 2160 650 30 
25. 100 122 40 4880 1200 25 
26. 120 135 50 8100 3000 37 
27. 75 155 62 7207 2600 36 
28. 50 62 45 1395 0 0 
29. 50 55 50 1375 0 0 
30. 65 70 50 2275 600 26 
31. 60 145 70 6090 2300 38 

Mean 114.68 56.29   28.68 
St. Dev. (±) 23.53 11.62   15.06 

 
 
 
(0.51 – 0.52 g) larvae of which was treated with 
methoprene, with an overall mean value of 0.52 g, 
compared to control (0.46 g).  
 
Male cocoon characters  
 
Pooled average values of male muga cocoon, pupal, shell 
weight and SR % of in two different seasons treated by 
methoprene at farmers’ fields are presented in Table 5 and 
Figure 6. 

Male cocoon weight: methoprene-treated larvae 
produced significantly higher male cocoon weight in both 
the seasons, being the highest during Aherua (6.09 g). 
Pooled value also indicated that male cocoon weight 
increased to the maximum with Methoprene (5.41 g) which 
was significantly higher over control (4.83 g). 

Male pupal weight: Larvae which were treated with 
methoprene exhibited significantly higher pupal weight in 
both the seasons, being the highest during Aherua crop 
(5.59 g). Pooled value also indicated that, pupal weight was 
maximum with    methoprene (4.93 g)    compared to 4.34 g 

in control.  
Male shell weight: Shell weight of cocoons was recorded 
similar during both the crops (0.42 – 0.43 g) larvae of which 
was treated with methoprene, with an overall mean value 
of 0.43 g, compared to control (0.40 g).  
 
Pattern of moth emergence 
 
Pooled average values of muga male and female moths, 
invalid moths and number of cocoons not emerged 
expressed as percent recorded during grainage operation in 
both the seasons treated by methoprene at farmers’ fields 
are presented in Table 6 and Figure 7. 

From the Table and the Figure, it is evident that the 
percentage of valid female moths were higher in treated 
(48.01 % during Katia and 44.19 % during Aherua) 
compared to the control (39.65 % during Katia and 36.58 % 
during Aherua). Emergence of male moths was similar in 
both treatment and control. Emergence of invalid moths 
was significantly higher in control in both the seasons. 
Pooled   average value for   both  the  seasons  in  respect of  
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Table 2. Rearing performance of A. assamensis at 56 muga farmers’ fields (Katia crop)  
 

Sl. No. of 
the farmer 

No. of 
dfls 

brushed 

Fecundity 
(Nos.) 

Hatching 
% 

No. of worms 
brushed 

Total no. of 
mature worms 

collected 

Overall ERR 
(%) 

01. 650 155 80 80600 42480 53 
02. 100 150 80 12000 7980 67 
03. 100 150 80 12000 6380 53 
04. 100 130 85 11050 7465 68 
05. 125 150 78 14625 7990 55 
06. 125 140 85 14875 6575 44 
07. 400 150 80 48000 24870 52 
08. 100 125 84 10500 4180 40 
09. 150 130 82 15990 7000 44 
10. 100 150 80 12000 7500 63 
11. 200 140 75 23100 10490 45 
12. 200 126 55 13860 6985 50 
13. 200 126 56 14112 7551 53 
14. 505 150 75 39768 19963 50 
15. 185 150 78 21645 11982 55 
16. 200 145 75 21750 8897 41 
17. 200 125 80 20000 10498 52 
18. 200 140 80 22400 11495 51 
19. 200 150 75 22500 10996 49 
20. 200 130 80 26000 15990 62 
21. 250 150 70 26250 12980 49 
22. 200 130 82 21320 10486 49 
23. 200 150 72 21600 10497 49 
24. 175 125 80 17500 9495 54 
25. 100 145 75 10875 5500 51 
26. 100 145 75 10875 5898 54 
27. 400 120 80 38400 16990 45 
28. 150 150 73 16425 8997 55 
29. 480 120 75 43200 21985 51 
30. 200 140 80 22400 10480 47 
31. 700 140 80 78400 36978 47 
32. 200 120 75 18000 10990 61 
33. 200 120 75 18000 8987 50 
34. 200 120 75 18000 7490 42 
35. 100 120 75 9000 4490 50 
36. 350 140 80 39200 18990 49 
37. 700 150 85 89250 51990 58 
38. 150 150 80 18000 8498 47 
39. 150 120 80 14400 7000 50 
40. 200 120 80 14400 6696 42 
41. 200 125 85 20000 10400 52 
42. 200 125 85 20000 9695 48 
43. 200 125 85 20000 7495 37 
44. 100 125 85 10000 3490 35 
45. 100 140 80 11200 6488 58 
46. 300 150 75 33750 14990 45 
47. 650 140 75 68250 35980 53 
48. 250 150 80 30000 15987 53 
49. 200 150 80 24000 11990 50 
50. 200 150 80 24000 10985 46 
51. 700 140 80 78400 36990 47 
52. 200 140 80 22400 12490 56 
53. 200 150 80 24000 11950 50 
54. 200 140 75 22400 10980 45 
55. 200 150 80 24000 9985 41 
56. 200 150 80 24000 7990 33 
Mean 138.16 78.13   43.93 
St. Dev. (±) 11.81 5.68   6.99 
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Table 3. Rate of cocoon formation by treated and un-treated A. assamensis at 
muga farmers’ fields 

 
Sl. No. Season Rate of cocoon formation 

Treatment Control 
1. Aherua 79.68 

(±7.81) 
68.37 

(±11.45) 
2. Katia 97.69 

(±14.96) 
84.65 

(±15.93) 
 

Note: Data in parenthesis indicates standard deviation 

 
 

Table 4. Pooled average values of female muga cocoon, pupal, shell weight and SR % of in two different seasons treated by 
methoprene at farmers’ fields. 

 
Sl. No. Particulars Treated Control Gain over control (%) 
01. Female cocoon weight (g) 6.62 (±0.52) 5.94 (±0.27) 11.45 
02. Female pupal weight (g) 5.94 (±0.35) 5.30 (±0.09) 12.08 
03. Female shell weight (g) 0.52 (±0.01) 0.46 (±0.01) 13.04 
04. Female Silk Ratio % 7.81 (±0.44) 7.71 (±0.45) 1.30 

 

Note: Data in parenthesis indicates standard deviation 

 
 

 
 

Figure 5: Muga female cocoon, pupal, shell weight and SR % of in two different seasons treated by 
methoprene at farmers’ fields. 

 
 
 
invalid moth emergence indicates that invalid moth 
emergence in control was more than double that of treated 
ones. 

 
Fecundity 
 
Fecundity of    untreated  female  moths  was  more  or  less 

similar in both the seasons with a range of 133-137 eggs. 
Application of methoprene had shown to enhance fecundity 
up to 178 eggs during Katia and 189 eggs during Aherua 
season. Mean value of fecundity indicated that the 
treatment with methoprene had significant effect in 
enhancing fecundity from 135 eggs to 184 eggs (Table 7).  

Retained eggs: Maximum numbers of eggs (48 nos.) were 
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Table 5. Pooled average values of muga male cocoon, pupal, shell weight and SR % of in two different 
seasons treated by methoprene at farmers’ fields 

 
Sl. No. Particulars Treated Control Gain over control (%) 
01. Male cocoon weight (g) 5.41 (±0.96) 4.83 (±0.71) 12.01 
02. Male pupal weight (g) 4.93 (±0.94) 4.34 (±0.64) 13.59 
03. Male shell weight (g) 0.43 (±0.01) 0.40 (±0.01) 7.50 
04. Male Silk Ratio % 7.98 (±1.29) 8.39 (±1.20) - 

 

Note: Data in parenthesis indicates standard deviation 

 
 

 
 

Figure 6: Muga male cocoon, pupal, shell weight and SR % of in two different seasons treated by methoprene at 
farmers’ fields. 

 
 

Table 6. Pooled average values of muga moth emergence records in two different seasons 
treated by methoprene at farmers’ fields 

 
Sl. No. Particulars Treated Control 
01. Female moth emergence (%) 46.10 (±2.70) 38.12 (±2.17) 
02. Male moth emergence (%) 42.95 (±2.20) 42.77 (±3.46) 
03. Invalid moth emergence (%) 4.22 (±1.49) 8.56 (±1.11) 
04. No. of cocoons not emerged (%) 6.73 (±3.46) 10.87 (±5.01) 

 

Note: Data in parenthesis indicates standard deviation 

 
 
 
retained by control mother moths and minimum (13 nos.) 
by the moths which were treated with methoprene during 
Katia season (October-November). On an average, 

significantly lowest numbers of eggs (14 nos.) were 
retained by moths treated with methoprene compared to 
control (47 nos.) ones (Figure 8). 
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Figure 7: Adult emergence of A. assamensis in two different seasons treated by methoprene at farmers’ fields 

 
 

Table 7. Pooled average values of fecundity and no. of retained eggs in two different seasons treated by 
methoprene at farmers’ fields 

 
Sl. No. Particulars Treated Control Gain over control (%) 
01.. Fecundity (nos.) 184 (±7.78) 135 (±2.83) 36.30 
02 No. of retained eggs 14 (±1.41) 47 (±1.41) - 

 

Note: Data in parenthesis indicates standard deviation 

 
 
 
DISCUSSION 
 
The application of methoprene by spraying or immersion of 
the leaves into the products has been reported to increase 
fecundity in B. mori (Gaaboub et al., 1985) and Antheraea 
yamamai (Gongin et al., 1999). Changamma et al. (2000) 
observed increment of fecundity, weight of testis and 
ovaries after treatment of 5th instar larvae of B. mori with 
Methoprene. Miranda et al. (2002) reported that topical 
application of methoprene onto the fifth instar larvae of B. 
mori positively influenced the duration of the fifth instar 
and the weight gained by insects. The application of 1 µg 
methoprene resulted in the heaviest silk glands, cocoons, 
shell cocoons, pupae weights and silk production 
(approximately 24%). Begum et al. (2011) reported that 
administration of methoprene influenced the prolongation 

of 5th instar larval period by 24 hours in PM x CSR2 and 30 
hours in CSR2 x CSR4 and resulted in significant increase in 
the cocoon weight (6.45 and 10.30%), shell weight (9.25 
and 14.53%) and shell percentage (2.56 and 3.80%) in both 
the hybrids. In the present investigation, it was observed 
that, there was significant gain over control of female 
cocoon weight (11.45 %), female pupal weight (12.08 %) 
and female shell weights (13.04 %); male cocoon weight 
(12.01 %), male pupal weight (13.59 %) and male shell 
weights (7.50 %). There was considerable enhancement of 
realized fecundity (184 nos.) compared to control (135 
nos.) and least number of retained eggs (14 nos.) compared 
to 47 nos. in control. Also, methoprene administration 
prolonged the larval period and increased the cocoon 
characters in mulberry silkworm hybrids. The cocoon 
weight, shell weight and other economic characters of muga  
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Figure 8: Fecundity of moths and no. of retained eggs in two different seasons treated by methoprene at farmers’ 
fields 

 
 
 
silk worm increased. The present results are in agreement 
with those results of many investigators for mulberry 
silkworm using various JHAs (Akai et al., 1985; 
Chowdharay et al., 1986, 1990; Nair et al., 1999; 2008; 
Chengamma et al., 2000).  

The prolongation of larval period in mulberry silkworm is 
highly related to the quantity, i. e., increase in the quantity 
resulted in linear increase of the larval period of the treated 
larvae. Chatterjee and Datta (1992) reported that the 
production of silk cocoon and other quantitative 
parameters of silkworm are very much dependent on the 
metabolism of the carbohydrates. Moreover, the effect of 
JHAs on insects is through the influence on the 
morphogenesis, i.e., causing an increment in weight gain, 
and a portion of this biomass weight gain is directed to the 
growth of silk gland and its metabolism (Kajiura and 
Yamashita 1989) resulting in increased cocoon weight and 
shell weight. Hence, in the present study, stimulating 
capacity of the JHA on various characteristic of the 
silkworm contributing to the quality silk yield. Our present 
study once again proves that the application of methoprene 
brings about significant improvement in silk production of 
muga silkworm not only at laboratory experimental studies 
but also at farmers’ field.  

Conclusion 
 
Depending on the present results, application of 
methoprene onto muga silkworm considerably enhanced 
the fecundity. In addition, the present JHA exhibited potent 
beneficial effects on growth, development and cocoon 
characters. Failure of egg laying and hatching imparity 
which are regular phenomena in muga sericulture 
particularly during the period from July to September 
wherein two pre-seed (Aherua) and seed crop (Bhadia) 
seasons. Thus, low fecundity, hatching percentage and 
cocoon productivity may be mitigated to a large extent by 
application of methoprene at govt. farms and farmers’ 
levels.  
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