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              Silk, produced by the mulberry silkworm, Bombyx mori L. is a 

highly valuable commodity utilized in fabrics, textiles, cosmetics, and 

military industries. The larvae of silkworms are influenced by multiple 

factors associated with climate change. Controlling factors surrounding 

silkworm larvae is taken into consideration to ensure the sustainability of 

silk output. Temperature degrees and humidity are serious elements that 

control natural silk production. Four treatments applied for whole instars 

(enveloped type 1, enveloped type 2, normal silkworm rearing, and mixing 

plastic sheet and paraffin paper) were evaluated using three imported 

hybrids of silkworm, Bombyx mori to enhance rearing techniques; also same 

treatments were applied for young instars of silkworm larvae. Seventeen 

traits were taken into consideration. The results clarified that treatments of 

enveloped type 1 and 2 were the best treatments, whereas safest temperature 

and relative humidity. Also, the safe freshness of mulberry leaves for a long 

time to be available for feeding larvae.                                  

 
 

    INTRODUCTION 

 

             Sericulture is a method that contributes to sustainable development in some 

countries by transforming cocoons into natural silk. Silk is a precious fibre renowned as the 

"Attire of the Heavenly People" and embodies splendour, affability, refinement, and 

softness.  There are several obstacles facing the sustainability of silk output. Environmental 

elements are one of the factors that are most deeply influential in silk yarn production 

(Fatima et al. 2022). The Egyptian climatic condition is suitable for rearing silkworms, 

Bombyx mori L., but silk production from the box is lower than in the advanced countries in 

sericulture. The obstacles facing sericulture in Egypt are season, mulberry cultivation, 

silkworm diseases, and environmental factors. The climate has an unfavourable influence on 

sericulture as reported by (Bhattarcharjya et al., 2020 & Bhat et al., 2024). Global warming 

is expected to cause direct and indirect impact on sericulture (Hariharan et al., 2024). Efforts 

and attempts of silkworm scientists by various research centres lead to the development of 

rearing techniques and all factors affecting silk production to enhance the rearing conditions. 

The problems facing the Sericulturists, coupled with problems of environmental factors 

(high temperature and low humidity), load of diseases dominant in the temperate region, 

result in a decline in cocoon yield (Sudan et al., 2023). Silkworm larvae are reared at the 
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suitable temperature degrees and relative humidity percentages reducing mortality ratio and 

increasing pupae weight, but silkworm larvae with un-optimal temperature degrees and 

humidity, cocoon crops per box can decrease by 15-30 kilograms, and quality can be 14% 

lower (Bekkamov and Samatova, 2023). Grown silkworms were more tolerant of 

temperatures 17°C & 33°C, whereas 43°C proved deadly. All of the issues created by these 

adverse conditions may be readily rectified by rigorously adhering to the suggested 

silkworm-rearing method. This experiment aimed to develop the rearing technique to face 

the low relative humidity and degrees of temperature during the Spring season to increase 

cocoon production. 

 

     MATERIALS AND METHODS 

 

               Three mulberry silkworm, B. mori hybrids were imported from Bulgaria are used 

in this experiment: G2 X K2 X H1X KK Coded as (G), KK1 X K2 X H1 X KK Coded as (K) 

and H1 X KK X V2 X G2 Coded as (H). There are four techniques applied for young instars 

only and the same treatments were applied for the whole instars of the silkworm larvae. 

Treatments through young instar only are Enveloped type1(Silkworms reared using rearing 

stands enveloped by plastic sheets and larvae reared on plastic sheets coded as (C) treatment, 

Enveloped type 2 (Silkworms reared using rearing stands enveloped by plastic sheets and 

larvae reared on paraffin paper coded as (P) treatment, Normal silkworm rearing (the larvae 

were reared on a polythene sheet and covered with the same plastic sheet coded as (N) 

treatment, and Mixing plastic sheet and paraffin paper (Silkworm worm were reared with a 

plastic sheets and coated with paraffin paper coded as (M) treatment. The former treatments 

are applied during the first three instars only, and during the fourth and fifth instar, regular 

methods were carried out i.e. the plastic envelope and coverage were removed and the 

silkworm larvae reared under the rearing room temperature and humidity. The previous four 

techniques Enveloped type1 (C), Enveloped type 2 (P), Normal silkworm rearing (N), and 

Mixing plastic sheet & paraffin paper (M) were applied through young instar and grown 

silkworm instars (whole instars) i.e. the plastic envelope and coverage were continuous till 

the mountage started.  The experiments were carried out at Qanater silk station in (Qalubeiya 

governorate). Each treatment was represented by three replicates. Each replicate has 500 

larvae reared in trays measuring (60 X 90 X 10) cm. The degrees of temperature & relative 

humidity were registered inside each treatment separately. Also, temperature & relative 

humidity was tabulated for rearing room. The larvae of silkworm were fed a mulberry variety 

of Morus alba var kokous-27 four times daily.  Chopped mulberry leaves were offered during 

the young instars. Wit foam strips are used to increase the humidity during young instars and 

removed through fasting and after the third moult. Complete mulberry leaves were offered 

for the grown instars. The disinfectant was applied after every moult on special days as 

described by Hosny et al., (2002). Larvae after maturation were put in the collapsible frames 

for mountage and the cocoons were collected after 7 days. The collected data are registered 

for all the treatments viz., fifth (5th LD) and whole larval duration (WLD), larval mortality 

for young (YLM) and grown larvae (GLM), fourth growth rate (4th GR) and fifth growth rate 

(5th GR), cocooning percentage (CP), pupation ratio (PR), double cocooning % (DCP), 

cocoon numbers per litter (C/L). Also, cocoon weight (CW), shell weight (CSW), pupa 

weight (PW), cocoon shell rate (CSR), and productivity of silk (SP) were recorded for 

females and males. Cocoons crop by number (Crop/No) and weight (Crop/W) per 10,000 

larvae were registered.  

Growth rates were calculated as mentioned by WaldBauer, (1968) as follows: 

𝐆𝐫𝐨𝐰𝐭𝐡  𝐫𝐚𝐭𝐞 =
𝐖𝟐−𝐖𝟏

𝐖𝟏
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Where:  

W1: Initial weight of the larvae (g) 

W2: Final weight of the larvae (g) 

The pupation % was registered according to the following formula by Lea (1996): 

                     Pupation ratio (%) = 
𝐍𝐨 .𝐨𝐟 𝐡𝐞𝐚𝐥𝐭𝐡𝐲 𝐩𝐮𝐩𝐚𝐞

𝐂𝐨𝐫𝐫𝐞𝐜𝐭 𝐛𝐚𝐬𝐢𝐜 𝐍𝐨 .𝐨𝐟 𝐞𝐱𝐚𝐦𝐢𝐧𝐞𝐝
  × 100 

Silk productivity was calculated by the following equation of Iyengar et al. (1983): 

𝐒𝐢𝐥𝐤 𝐩𝐫𝐨𝐝𝐮𝐜𝐭𝐢𝐯𝐢𝐭𝐲 (𝐜𝐠/𝐝𝐚𝐲)  =
 𝐂𝐨𝐜𝐨𝐨𝐧𝐬 𝐬𝐡𝐞𝐥𝐥 𝐰𝐞𝐢𝐠𝐡𝐭 (𝐜𝐠)

𝐅𝐢𝐟𝐭𝐡 𝐢𝐧𝐬𝐭𝐚𝐫 𝐝𝐮𝐫𝐚𝐭𝐢𝐨𝐧 (𝐝𝐚𝐲)
 

Where cg: Centigram 

     All obtained data were collected and analyzed with the SAS program (SAS, 1998). 

 

     RESULTS AND DISCUSSION 

 

Data in Figure 1, showed the minimum, maximum, and average of temperature 

degrees and relative humidity percentages for all treatments as well as the rearing room 

during the young instar treatments. Data showed that both room temperature and relative 

humidity recorded their lowest values. It can be concluded that the treatments enhanced the 

temperatures and relative humidity. 

 

 
Fig. 1. Minimum, maximum, and average of temperature degrees and relative humidity 

percentages. 

 

Figures 2-5 illustrate the registered temperature and relative humidity of each 

treatment during the young instar for the rearing cycle. Results discerned those treatments 

of C and P recorded near optimum temperature degrees and relative humidity percentages.  

So, treatments of C and P may be improving the characters of silkworm, B. mori, because 

they enhance the climatic conditions. As well as keeping the freshness of mulberry leaves, 

more time is available for feeding the silkworm larvae. 
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Fig.2. Temperature degrees and relative humidity inside the C treatment during the young 

instars.    

 

 

 
Fig.3. Temperature degrees and relative humidity inside the P treatment during the young 

instars.  
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Fig.4. Temperature degrees and relative humidity inside the O treatment during the young 

instars.  
 

 

Fig.5.Temperature degrees and relative humidity inside the M treatment during the young 

instars.    

 

Figure 6 revealed the minimum, maximum, and mean temperature degrees & relative 

humidity percentages for treatments through whole instars. It is recognized that all 

treatments have higher temperature and relative humidity percentages, so the treatments save 

the best temperature and relative humidity compared to rearing room conditions. These may 

lead to improving the traits of the mulberry silkworm.  

0.000

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

90.000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37

Days

O-Temp(C°)

O-RH (%)

0.000

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37

Days

M-Temp(C°)

M-RH (%)



92 

Tahia A. Fouad * and Ghada M. Ahmed 

 

 
Fig. 6. Minmum, maximum , and average of temperature degrees and relative humidity 

percentage 

 

Data described in Figures 7- 10 showed the degrees of temperature and relative 

humidity percentages to the treatments of whole larval duration. Results explained that 

treatments of C and P have higher temperatures and relative humidity. So, these treatments 

save the best conditions for the larvae of silkworms as well as keep the freshness of mulberry 

leaves for a long time. These results are consistent with the data of Krishnaswami (1990) 

noted that the suitable temperature degrees and relative humidity percentages needed for the 

normal and developed young instars range from 27-26˚C and 80- 90%. The grown silkworm 

ranged from 23-25 ˚C and 70-75%.  

 
Fig.7. Temperature degrees and Relative humidity inside the C treatment during the whole 

instars. 
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Fig.8. Temperature degrees and Relative humidity inside the P  during the Whole 

instars. 

 

Fig.9. Temperature degrees and Relative humidity inside the O treatment during the 

whole instars 
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Fig.10. Temperature degrees and Relative humidity inside the M treatment during the whole 

instars. 

 

Differentiation between some rearing silkworm techniques treatments in Table 1 data 

revealed highly significant differences between treatments for most traits. Treatments of 

enveloped type 1 (C) and enveloped type 2 (P) have better mean values for most characters 

under study. These results agree that maybe the enveloped trays with plastic sheets save 

temperature degrees, and humidity percentages within a range that is suitable for the survival 

and development of silkworm larvae. These findings are consistent with those observed by 

(Datta et al. 2013, Neelaboina et al. 2019, Sudan et al. 2020  and Fouad, 2020)  they reported, 

chawki rearing practices using box, wrap-up and polythene sheets methods resulted in much 

superior to open type of shelf rearing by providing optimal microclimatic conditions of 

temperature, moisture content and moisture retention capacity for five mulberry varieties 

through young and late ages for larval growth leads to improved economic performance.  

 

Table .1. Differentiation between treatments technique of rearing silkworm B. mori L. 

 
Where: C, P, O, and M (TRT= Treatments) & CH: Character & (*) significant at 0.05, (**) highly significant at 0.01. 

 

As mentioned in Table 2 differentiation between some different hybrids of the 

silkworm, B. mori L. Significant differences were detected for traits of young larvae 

mortality, grown larvae mortality, growth rate 4th and 5th instar, cocoons number/litter, 

pupation percentage, weights of cocoon, shell, and pupa, cocoon shell %, productivity of 

silk, number and weight of cocoon output. Hybrids Hy G, and Hy K gained better results for 

most investigation traits. The performance of foundation crosses varies seasonally due to the 

different origins of the parental strains involved.  
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Table 2. Differentiations between different hybrids of silkworm B. mori L. 

 
Where: (*) significant at 0.05, (**) highly significant at 0.01. 

 

Table 3 shows obvious differentiations between young and whole instars of silkworm 

B. mori L. Significant differences were noted between the growth rate of 4th, cocoon 

number/litter, cocooning percentage, cocoon weight, cocoon shell weight, pupa weight, silk 

productivity, and cocoon production by number and weight. Using treatment envelop1 with 

plastic during whole instars was better than usage during young instar only. This is may be 

due to the plastic keeping the temperatures degrees and humidity percentages with the ambit 

good of silkworm rearing. Also, conserving the mulberry leaves freshness makes leaves 

available for the longest possible period, fresh, and thus the larvae feed more, which is 

reflected in the health of the larvae and their resistance. These data are agreed with the data 

of (Natikar et al. 2023 & Ogli and Maxmatqobilovna 2023) suggested that abiotic factors 

will directly affect physiological activities of silkworm larvae, the use of cloth and 

polyethylene film in the young silkworm rearing reduced the larval period to 3-4 days, saved 

the leaf consumption to 15-19%, and mellowness of mulberry remains up, getting less dried 

whereas lead to grow the maximum cocoon yield.  

 

Table 3. Differentiations between young and whole instars of silkworm B. mori L. 

 
Where: (*) significant at 0.05, (**) highly significant at 0.01. 

 

Data in Table 4 showed the differentiation between interactions of some silkworms, 

B. mori, rearing techniques, treatments, young and whole instars. There were significant 

differences in the interactions between treatments and instars of most traits under study. 

Generally, the traits of the silkworm were enhanced in treatments of enveloped type 1 and 

type 2. Best results were detected for treatments in whole instars. these proved that 

polyethylene envelopes work to maintain the climatic conditions of temperature and 

humidity, which works to improve the growth quality of silkworm larvae. These results 

confirm those found by Kumar et al. (2022) recorded that the whole larval duration was 

reduced to 37 days at a temperature 25°C, whilst recording 40 days at the room temperature 

with 75% relative humidity. 

 Data in Table 5 showed the differentiation between interactions of some silkworm, 

B. mori, rearing techniques treatments, and silkworm hybrids. Treatments C and P were 

better than N and M treatments. The hybrids Hy G and Hy K were the better hybrids to the 

previous treatments. The preceding findings are conformity with the results found by 

Hussein et al. (2011a) evaluated six lines of silkworm at 25˚C in incorporation with various 
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relative humidity and the highest fecundity, hatchability, pupation ratio, and low mortality 

percentage was observed at 80% RH. In addition, (Hosamani et al. 2022 & Fouad and Gad, 

2023) they evaluated season fluctuations, environmental conditions, and different local 

silkworm hybrids in different locations. Season fluctuation and environmental conditions 

have a significant effect on the quality of silkworm crops. The performance of the same 

hybrid varied according to each location's environmental factors.  

 

Table 4. Differentiation between interactions of silkworm, B. mori, rearing techniques 

treatments and young and whole instars. 

 
Where: C, P, O, and M (Treatments) &Y, W (Yong and Whole Instars) & (*) significant at 0.05, (**) highly significant at 0.01. 

 

 

Table 5. Differentiation between interactions of some silkworm, B. mori, rearing techniques, 

treatments, and silkworm hybrids. 

 
Where: C, P, O, M (Treatments) & (*) significant at 0.05, (**) highly significant at 0.01.  

 

The Differentiation between interactions of some silkworms, B. mori rearing 

techniques, silkworm hybrids, and silkworm instars were registered in Table 6. There were 

highly significant variations for young and grown larval mortality, growth rate 4th instar, 

numbers of cocoons/litter, cocooning percentage, cocoon weight, cocoon shell weight, 

cocoon shell percentage, pupae weight, the productivity of silk, yield cocoons by number 

and weigh. The improvement in traits under enveloped treatments 1 and 2 because of 

providing humidity and temperature that silkworm larvae require to form good cocoons, as 

humidity increases the amount of time the leaves remain fresh and tender, which increases 

feeding periods, and the appropriate temperature increases the larvae's metabolism, which is 

reflected in the quality of the cocoon crop. The obtained results agree with found by 

(Rahmathulla et al. 2012) reported that humidity may affect the quality of mulberry in 

different instars, silkworm larvae take water only from leaf. Highly nutritious leaves result 

in sturdy larvae that increase resistance to adverse effects and disease conditions, so keeping 

the freshness of the leaf is essential for healthy larvae to get good cocoon output.  

Differentiation between interactions of some silkworm, B. mori rearing techniques 

treatments, and sexes were found in Table 7. Treatments of C, and P enhancement for the 

traits of cocoon weight, cocoon shell weight, cocoon shell ratio, pupa weight, and silk 
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productivity for both sexes. These results were coincidence with the data of Akinwande, 

(2022) who recorded that fluctuations in the temperature degrees affect the silkworm 

breeding. 

  

Table 6. Differentiation between interactions of some silkworm, B. mori rearing techniques, 

silkworm hybrids and silkworm instars. 

 
Where: C, P, O, M (Treatments) &&Y, W(Yong and Whole Instars) & (*) significant at 0.05, (**) highly 

significant at 0.01.  

 

Table.7. Differentiation between interactions of some silkworm, B. mori rearing techniques 

treatments and sexes. 

 
Where: C, P, O, M (Treatments) & (*) significant at 0.05, (**) highly significant at 0.01.  

 

Differentiation between interactions of some silkworm, B. mori hybrids, and sexes 

for cocoon traits (Table 8.. Hybrids of Hy G and Hy K were the best for both sexes. The 

former results are in agreement with the findings of Sharma et al. (2018) found that rearing 

chawki worms at room temperature extended the young larval duration and moulting period, 

resulting in increased leaf consumption (up to 3.5 Kg) and smaller worm size compared to 

optimal temperature conditions. The larval duration was recorded at 28 days, with cocoon 

weight averaging 2.22 g and yield at 18.75 Kg. Neelaboina et al. (2020) examined eleven 

bivoltine silkworm breeds, finding that five strains excelled in all seasons.  
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Table 8. Differentiation between interactions of some silkworm, B. mori, hybrids and sexes 

for cocoon traits. 

 
Where: C, P, O, M (Treatments) & (*) significant at 0.05, (**) highly significant at 0.01. 

 

Results in Table 9. Presented the differentiation between instars of the silkworm, B. 

mori, and between interactions of instars and sexes for cocoon traits. Significant differences 

were noted for cocoon & pupa weight, cocoon shell ratio. Results revealed that whole instars 

acquired better data than young instars for weight of cocoon, weight of cocoon shell, cocoon 

shell ratio, pupae weight, and silk productivity for both sexes. They could be agreeing with 

the suggestion of Islam and Rahman (2018) proved that, the rise in temperature and humidity 

significantly reduced the larval duration, the reproductive biology of the silkworm was 

negatively impacted by rise in temperatures and relative humidity.  

 

Table 9. Differentiation between instars of silkworm, B. mori and between interactions of 

instars and sexes for cocoon traits. 

 
Where: C, P, O, M (Treatments) & (*) significant at 0.05, (**) highly significant at 0.01. 

 

Differentiation between interactions of treatments, instars, and sexes of the silkworm, 

B. mori for cocoon traits (Table 10). There were highly significant differences in interactions 

between treatments X Instars X sexes for cocoon weight and pupal weight. Treatments C 

and P (Envelope 1 and 2) were the best for whole instars, followed by N treatment, whereas 

the ordinary treatment was the worst. These data were coincidental with data of Ramaprasada 

et al. (2004) & Fathy et al. (2016) who proved that using plastic sheets enhanced the weight 

of larva, cocoon, shell, and cocoon shell ratio, than the paraffin paper. These results 

explained the reason enhancement of these characters may be due to the availability of 

suitable conditions for growth and development, especially temperatures and humidity as 

tabulated in Figs 1,2,3,4 in the young instars and Figs 5,6,7, and 8 in whole instars. Hussain 

et al. (2011b) studied the economic cocoon characteristics of eleven silkworm strains at 

various temperatures and humidity levels and the results indicated that the silkworm lines 
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thrived better at 25 °C with 70-80% humidity.  

 

Table 10. Differentiation between interactions of treatments, instars and sexes of silkworm, 

B. mori, for cocoon traits. 

 
Where: C, P, O, M (Treatments) &&Y, W (Yong and Whole Instars) & (*) significant at 0.05, (**) highly 

significant at 0.01. 

 

Table 11 describes the differentiation between sexes and between interactions of 

treatments, hybrids, and sexes of the silkworm, B. mori, and for cocoon traits. Highly 

significant differences were detected for cocoon weight, cocoon shell weight, cocoon shell 

ratio, pupae weight, and silk productivity. Significant differences were detected for cocoon 

& pupae weight for both sexes. The results revealed that the best hybrids were K, followed 

by G and H for treatments of C, P, O, and M. These data were in accordance with the data 

of (Ghazy, 2008 & Ubaydullaevich and ugli, 2016) who discovered that raising silkworm 

larvae in polythene increased the average cocoon character. Hazarika et al. (2023) evaluated 

the performance of six developed heat shock technology hybrids for the first time at farmers; 

the hybrids performed superior cocoon yield and high fecundity.  

 

Table 11. Differentiation between sexes and between interactions of treatments, hybrids and 

sexes of silkworm, B. mori and for cocoon traits. 

 
Where: C, P, O, M (Treatments) &Y, W (Yong and Whole Instars) & (*) significant at 0.05, (**) highly 

significant at 0.01. 
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Table 12. Differentiation between interactions of treatments, hybrids and instars and 

interactions of treatments, hybrids, instars and sexes of silkworm, B. mori and for 

cocoon traits.   

 
Where: C, P, O, M (Treatments) & Y, W (Yong and Whole Instars) & (*) significant at 0.05, (**) highly significant at 0.01. 

 

Data in Table 12. obvious the differentiation between interactions of treatments, 

hybrids, and instars and interactions of treatments, hybrids, instars, and sexes of the 

silkworm, B. mori, and for cocoon traits. There were highly significant differences in 

interactions through treatments X Hybrid X Instar X Sex for cocoon weight and pupal 

weight. Hybrid K was the best followed by G hybrid for treatments C and P during the whole 

instars for both sexes. These results are in line with (Bindroo and Verma 2014) they reported 

that polythene is more effective and cost-effective than paraffin wax-coated paper for young 

silkworm rearing. Polythene sheets can be easily disinfected and reused, while enveloped 

from all four sides prevents moisture loss from the rearing bed and levels can be increased 

by 15-20% humidity. Normal growth of larvae is mainly dependent on temperature and 

humidity as principal factors from the environmental component. Generally, from Figures 1 

– 10 and results in Tables 1- 12, it could be concluded that treatments of Enveloped type 1 

and Enveloped type 2 were the best treatments whereas safe the best temperature and relative 

humidity needed for larvae. As well as safe the freshness of mulberry leaves for a long time 

to be available for feeding the larvae.  

CONCLUSION 

From the figures of temperature degree and relative humidity, it is confirmed that the 

treatments of Enveloped type 1 and Enveloped type 2 were the best whereas safe the best 

temperature and relative humidity needed to larvae. As well as safe the freshness of mulberry 

leaves for a long time to be available for feeding the larvae. In addition, from the results of 

the traits tables, it could be concluded that most silkworm traits were enhanced when using 

the Enveloped type 1 and Enveloped type 2 treatments. Because of the climate conditions in 

Egypt are unsuitable for rearing silkworms. Thus, it could be recommended to use Enveloped 

type 1 or Enveloped type 2 to improve the silkworm productivity.  

  



101 

Adapting Grown Silkworm, Bombyx mori L. Rearing Techniques Under Temperate Conditions 
 

Declarations: 

Ethics Approval:  Not applicable. 

Authors Contributions: TA, and GM: Laboratory experiments, Supervision, Rearing, 

Writing-Reviewing and Editing. TA, and GM: Conceptualization, Preparation and 

Methodology. 

Competing Interests: The author declares no conflict of interest of any kind. 

Availability of Data and Materials: All datasets analysed and described during the present 

study are available. 

Funding:  This work has received no external funding. 

Acknowledgements: The authors acknowledge the support and assistance provided by 

professor Dr. Usama Mohamed Ghazy, the Head of Silk Research Component at the Plant 

Protection Research Institute, Agricultural Research Center, Dokki, Giza, Egypt. 

 

              REFERENCES 

 

Akinwande, K. L.   (2022). Effects of temperature and mating duration on egg laying and 

hatchability of local hybrid silkworm (Bombyx mori L.) (Lepidoptera: Bombycidae) 

adopted in sericulture practices in Akure, Nigeria. Fota Journal of life Sciences, 

2(1):1-43. 

Bekkamov, Ch. and Samatova, S. (2023). Impact of temperature variations in worm 

containers andnutrition amount on silk glands and silk productivity. Earth and 

Environmental Science, 1142:1-8. doi:10.1088/1755-1315/1142/1/012065  

Bhattarcharjya, D., Alam, K., Bhuimali, A. and Saha, S. (2020). Status, potentials, constrains 

and strategies for development of sericulture farming system in West Bengal state of 

India (review). Bulgarian Journal of Agricultural Science, 2, 26(4): 709–718. 

Bhat, M. R., Radha, P., AbdulFaruk,  A., Vas,  M., Brahma, D., Bora, N. R., Bharathi, K. M. 

and Gara, I. (2024). Climate change and its impact on sericulture. International 

Journal of Zoology and Applied Biosciences, 9(4): 13-25. doi.org/10. 55126/ 

ijzab.2024.v09.i04.004 

Bindroo, B. B. and Verma, S. (2014). Sericulture Technologies Developed by CSRTI 

Mysore. Central Silk Board Ministry of Textiles, India: pp: 60. 

Datta, T., Saha, A. K., Kar, N. B. and Nirmal Kumar, S. (2013). Suitable method of young 

instar (chawki) rearing of silkworm, Bombyx mori L. for eastern India. Journal 

Experimental Zoology India, 16(2): 657-665. 

Fathy, H. M., Abd ElSalam,  A. H., Ghazy, U. M. M. and Gad, R. S. (2016). Studies on the 

use of the polythene sheet during silkworm rearing. Journal Plant Protection and 

Pathology Mansoura University, 7(7):507- 509. 

Fatima, K., Vodapelly, N. and Sujatha, K. (2022). A statistical analysis on effects of climate 

change on sericulture – A study on farm management data. International Journal of 

Creative Research Thoughts (IJCRT),10 (10): b796- b799. 

Fouad, T. A. (2020). Estimation of regional effect, evaluation index and subordinate function 

of mulberry silkworm in some Egyptian governorates. Egyptian Academic Journal 

of Biological Sciences A. Entomology, 13(4):107-121.   

Fouad, T. A. and Gad, S.  R.  (2023). Evaluation of some potential silkworm Bombyx mori 

L. hybrids in different locations under temperate conditions. Academic Journal of 

Entomology,16(2): 36-45. 

Ghazy, U. M. M. (2008). Rearing first three instars of mulberry silkworm Bombyx mori L. 

under polythene cover. Bulletin Entomological Society Egypt, 85:271-279. 

Hariharan, S., Monisha, U. B., Logeshwari, S. M. B, Mounisha, K. B, Mohana ,J. B and 

Karchi Kumar, A. S. (2024). Impact of climate change on sericulture: adaptation 

https://doi.org/10.%2055126/%20ijzab.2024.v09.i04.004
https://doi.org/10.%2055126/%20ijzab.2024.v09.i04.004
https://www.researchgate.net/profile/Tahia-Fouad/publication/372573329_Evaluation_of_Some_Potential_Silkworm_Bombyx_mori_L_Hybrids_in_Different_Locations_under_Temperate_Conditions/links/64bee1d9b9ed6874a5422c83/Evaluation-of-Some-Potential-Silkworm-Bombyx-mori-L-Hybrids-in-Different-Locations-under-Temperate-Conditions.pdf
https://www.researchgate.net/profile/Tahia-Fouad/publication/372573329_Evaluation_of_Some_Potential_Silkworm_Bombyx_mori_L_Hybrids_in_Different_Locations_under_Temperate_Conditions/links/64bee1d9b9ed6874a5422c83/Evaluation-of-Some-Potential-Silkworm-Bombyx-mori-L-Hybrids-in-Different-Locations-under-Temperate-Conditions.pdf
https://scholar.google.com/scholar?cluster=15388063546121816372&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=15388063546121816372&hl=en&oi=scholarr


102 

Tahia A. Fouad * and Ghada M. Ahmed 

 

strategies and future directions. Uttar Pradesh Journal of Zoology, 45(16): 570-580. 

Hazarika, D. J., Patil, K. M. G., Gowda, M. L., Agadeesh, K. and Manjunatha, H. B. (2023). 

New bivoltine hybrids of the silkworm, Bombyx mori L. performance at farmer’s 

site. International Journal of Environment and Climate Change, 13(11): 4695-4701. 

Hosamani, V., Chandrashekar,  R. H., Hosamani, V. and  Manjunath, G. R. (2022).  Seasonal 

rearing performance of multivoltine pure mysore silkworm in southern dry zone of 

Karnataka, India. International Journal of Environment and Climate Change, 

12(12):726-735.  doi: 10.9734/IJECC/2022/v12i121508 

Hosny, A., Megalla, A. H. and Mahmoud, S. M.  (2002). Evaluation of some economic 

parameters of the silkworm, Bombyx mori L., by using some disinfectants during the 

larval stage. 2nd international conference 21-24 December, Plant Protection Research 

Institute, Cairo, Egypt, 1: 217 – 220. 

Hussain, M., Khan, S. A., Naeem, M. and Mohsin, A. U. (2011a). Effect of relative humidity 

on factors of seed cocoon production in some inbred silkworm (Bombyx mori) lines. 

International Journal of Agriculture and Biology, 13(1): 57–60. http://www. 

fspublishers.org 

Hussain, M., Khan, S. A., Naeem, M., Aqil, T., Khursheed, R. and Mohsin, A. (2011b). 

Evaluation of silkworm lines against variations in temperature and RH for various 

Parameters of commercial cocoon production. Hindawi Publishing Corporation, 

Psyche, (145640): 1- 11.doi:10.1155/2011/145640 

Islam, M. S. and Rahman, S. (2018). Temperature and relative humidity mediated immature 

development and adult emergence in the mulberry silkworm Bombyx mori L. Elixir 

Applied Zoology, 118: 50852-50856. 

Iyengar, M. N. S., Jolly, M. S., Datta, R. K. and Subramanian, R. K. (1983). Relative silk 

productivity of different silkworm breeds and its use breeding index. National 

Seminar Silk Research & Development, Central Silk Board, Bangalore:10-13. 

Krishnaswami, S. (1990). Improved method of rearing young age (Chawki) silkworms. 

Bulletin 2 Central Silk Board Bangalore India: 1-24. 

Kumar, S., Singh, H., Verma, A. B., Kumar, V. and Patel, A. (2022). Age specific life table 

of mulberry silkworm, Bombyx mori Linn. race NB4D2 x SH6 at two different 

temperatures ranges under laboratory conditions. International Journal of Tropical 

Insect Science, 42:3785–3791. doi.org/10.1007/s42690-022-00903-6 

Lea, H. Z. (1996). Basic principles and practical techniques of silkworm. Breeding 

Department of Biology, Kangwon National University,Chunchon, Korea. 

Natikar, P., Sasvihalli, P., Halugundegowda, G. R. and Sarvamangala, H. S. (2023). Effect 

of global warming on silk farming: A review. The Pharma Innovation Journal, 12(3): 

3714-371. 

Neelaboina, B. K., Shivkumar, Ahmad, M. N. and Ghosh, M.  K. (2019). Evaluation of elite 

bivoltine silkworm (Bombyx mori L.) foundation crosses suitable for temperate 

region of Jammu & Kashmir. International Journal Current Microbiology Applied 

Science, 8(01): 2980-2990. 

Neelaboina, B. K., Kumar, S., Ahmad, M. N., Kiran, R. and Chowdhury, S. R. (2020). 

Seasonal variations in the performance of bivoltine mulberry silkworm (Bombyx 

mori L.) breeds under Kashmir climatic Conditions. SSR Institute International 

Journal of Life Sciences, 6(6): 2678-2686. doi: 10.21276/SSR-IIJLS.2020.6.6.2 

Ogli, S. D. S. and Maxmatqobilovna, T. S. (2023). Influence of feeding in different ways on 

the mass of silkworm cocoons. JournalNX- A Multidisciplinary Peer Reviewed 

Journal, 9(2):46-52. 

Rahmathulla, V. K. (2012). Management of climatic factors for successful silkworm 

(Bombyx mori L.) Crop and Higher Silk Production: A Review. Hindawi Publishing 

https://doi.org/10.1007/s42690-022-00903-6


103 

Adapting Grown Silkworm, Bombyx mori L. Rearing Techniques Under Temperate Conditions 
 

Corporation, Psyche, ID 121234:1-12. 

Ramaprasada, G. S., Krishnaprasda, N. K., Narayanaswamy, T. K., Sannappa, B. and 

Govindan, R. (2004). Young age silkworm rearing under polythene cover. 

Sericologia, 44(4):471-477. 

SAS institute, (1998). SAS user’s guide. Statistics SAS Institute, Cary, N. C. 

Sharma, A., Sharma, P., Thakur, J., Murali, S., Singh, S and Singh, N. (2018). Impact of 

room temperature on chawki stage and its effect on later stages of double hybrid, 

Bombyx mori L., its growth, development and cocoon productivity. International 

Journal of Current Microbiology and Applied Sciences, 7(06): 1521-1526. 

doi.org/10.20546/ijcmas.2018.706.180 

Sudan, K., Bukhari R., Murli, S., Singh, K. V., Shah, F. A., Kour, I., Dolkar, T., Choskit, S., 

Rani, R. and Kumar, S. (2020). Effect of moisture content and moisture retention 

capacity of five different elite mulberry varieties on chawki and late age rearing 

stages of silkworm during Spring season under sub-tropical condition of Jammu (J 

& K). Indian Journal of Pure Applied Bioscience, 8(1): 274-292. 

doi.org/10.18782/2582-2845.7924 

Sudan, N., Qadir, J., Gupta, D., Dar, R. S., Murali, S. and Singh, H.  (2023). Impact of high 

temperature during chawki stage on the post cocoon and reeling parameters of 

silkworm Bombyx mori L. Biological Forum an International Journal, 15(6): 877-

881. 

Ubaydullaevich, N. B. and Ugli, S. D. S. (2016). Leaf consumption in the rearing of 

silkworm with high humidity method. EPRA International Journal of Research and 

Development, 6(1): 135-139. doi: https://doi.org/10.36713/epra6118 

Waldbauer, G. P. (1968). The consumption and utilization of food by insects. Advances in 

Insect Physiology,5:229-288 

https://doi.org/10.20546/ijcmas.2018.706.180
https://doi.org/10.20546/ijcmas.2018.706.180
http://dx.doi.org/10.18782/2582-2845.7924
https://doi.org/10.36713/epra6118

	c2951ee83a333076502e9aa199079e050e91b8911f2cf89b759a8a8ee650613d.pdf
	c2951ee83a333076502e9aa199079e050e91b8911f2cf89b759a8a8ee650613d.pdf

