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ABSTRACT: Eri silkworm is cold-blooded insect and temperature plays a major role on growth
and cocoon productivity. Samia ricini (Donovan) is a only domesticated eri silkworm which is
polyphagous and multivoltine in nature. Eri silkworm is reared not only for silk production but also
for consumption of pupae. Tapioca is a important secondary food plant for S. ricini. Here, in the
present study the effect of thermal stress on productivity parameters in different ecoraces viz.
Borduar, Titabar and Mendipathar of eri silkworm fed on tapioca leaf was studied. Further, it was
observed that the Mendipathar performed better under thermal stress than Borduar and Titabar

ecoraces in all the cocoon commercial aspects.
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1. INTRODUCTION

Eri silk is a multivoltine silk from open-ended cocoon and is the product of the domesticated
silkworm Samia ricini. The silk is used for making wraps, shawls, jackets, blankets, bed spreads,
curtains, cushion covers etc. and reared for protein rich pupae. Ericulture is practiced in Assam and
other North-Eastern states of India. Ecoraces of eri silkworm such as Borduar, Titabar, Khanapara,
Nongpoh, Mendipathar, Dhanubhanga, Sille, Kokrajhar, Diphu and Genung are commercially
exploited in the region [1-2]. The eri silkworm is polyphagous in nature, feeding on different host
plants [3-11]. Tapioca or Cassava, is a suitable secondary food plant for eri silkworm [12-14]. In

India the tapioca cultivation is widely grown for tubers. There are reports that 25% of leaf is

© 2019 Life Science Informatics Publication All rights reserved

Peer review under responsibility of Life Science Informatics Publications
2019 May — June RJLBPCS 5(3) Page No.551


http://www.rjlbpcs.com/

Boro et al RILBPCS 2019 www.rjlbpcs.com Life Science Informatics Publications
sufficient to rear eri silkworm without affecting the tuber production [15-16] and a similar study

also reported that approximately 30-40% of leaves can be utilized for growth and development of
eri silkworm without effecting the yield of tubers [17]. Thus, ericulture can give an additional
income to tapioca cultivators [18-19]. However, rearing of eri silkworm depends on biotic and
abiotic factors. In India, the tropical environment prevails near sea coast where the average
temperature during summer is high (35-38°C) when compared to interior parts. Temperature
required for young stage of eri silkworm is about 26-28 °C, with relative humidity of 85-90%,
whereas for late age worms slightly cooler temperatures of 24-26 °C and relative humidity of 70-
80% are suitable [20-21]. The high temperature affects the growth, development and cocoon
commercial characters in different silkworm races [22]. Insects have adopted different biological
and physiological strategies to overcome changes in their surrounding environment but lack of
tolerance in domesticated eri silkworm may be responsible for poor performance. Further
development and economic production of sericulture greatly depend on the metabolic homeostasis
and physiological adaptability of eri silkworm. Therefore, the current study was conducted on
different ecoraces of eri silkworm to evaluate their cocoon commercial characters under thermal
stress conditions.

2. MATERIALS AND METHODS

Disease free laying (eggs) of Samia ricini namely Borduar, Titabar and Mendipathar were procured
from the Central Muga Eri Research & Training Institute, Lahdoigarh, Assam. The experiment was
conducted in the Department of Ecology & Environmental Sciences, Pondicherry University. A
standard rearing procedure was followed as recommended [23-24]. Each ecorace was divided into
two groups, one as a control maintained under standard rearing conditions (25.6 = 2°C & RH 75.2
+ 0.7%) and the second group was subjected into thermal stress conditions (31.2 = 1°C & RH 76
+.5%). The Fifth instar larvae were reared at temperature stress every day for 5 hours until spinning.
After the treatment, larvae were transferred to normal ambient temperature. The Fresh tapioca leaves
(Manihot esculenta) of local variety was fed for all the instars. Cocoons were harvested 6 days later
after completion of cocoon spinning and the following parameters were evaluated.

Cocoon weight

whole cocoon weight was taken individually from each group of 10 cocoons and mean cocoon
weight was calculated. The weights were taken in gram units.

Shell weight

Average cocoon shell weight was calculated after removing the pupa of 10 cocoons from each group.
Shell ratio

It was calculated by using the following formula:

Weight of cocoon shell
Shell ratio (%) = - x 100
Weight of the whole cocoon
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Further, collected data from the both control and treated groups were recorded and statistically

analyzed by t-test.

3. RESULTS AND DISCUSSION

The results of the rearing performance of Samia ricini fed on tapioca leaves under control and treated
temperature were presented in the Table 1-3 and Figure 1-3.

3.1. Borduar ecorace

The mean cocoon weight of control was 3.05 g and thermal treated was 2.72 g. The shell weight of
control was 0.42¢g and thermal treated was 0.38g and the shell ratio of control 13.37% and thermal
treated were 12.11%. The cocoon weight (t = 2.20, P < 0.05), shell weight (t = 2.80, P < 0.05) and
the shell ratio (t=14.72, P < 0.05) showed statistically significant difference in between the control
and thermal treated S. ricini (table 1).

Table 1: Cocoon yield of Borduar ecorace of eri silkworm under control & treated temperature.

Parameters Control Treated t-value P-value
25.6 £ 2°C 31.2+1°C
Cocoonwt. (g) | 3.05+.31 2.72+ .37 2.20 0.02*
Shell wt. (g) 0.42 £.03 0.38 +.03 2.80 0.00*
Shell ratio (%) 13.37+£0.10 11.94 +0.29 14.73 0.00*

The mean difference is significant at the level 0.05
*Significant P < 0.05
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Figure 1: Performance of cocoon characters of Borduar ecorace of eri silkworm under control

and treated temperature
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3.2. Titabar ecorace

The average cocoon weight of control was (3.08g) and thermal treated was (2.25g) respectively and
the shell weight control was (0.41g) and thermal treated was (0.29g). The shell ratio of control was
13.35 % and thermal treated was 12.18 %. There was statistically significant difference in the cocoon
weight (t =4.30, P < 0.05), shell weight (t = 3.88, P < 0.05) and the shell ratio (t=50.17, P < 0.05)
between the control and thermal treated (table 2).

Table 2: Cocoon yield of Titabar ecorace of eri silkworm under control & treated temperature.

Parameters Control Treated t-value P-value
25.6 +2°C 31.2+1°C
Cocoon wt. (g) 3.00 £.32 243+ 27 4.30 0.00*
Shell wt. (g) 0.41+£.03 0.35+.04 3.88 0.00*
Shell ratio (%) 13.35+.03 11.89 + 0.09 50.17 0.00*

The mean difference is significant at the level 0.05
*Significant P < 0.05
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Figure 2: Performance of cocoon characters of Titabar ecorace of eri silkworm under control
and treated temperature.

3.3. Mendipathar ecorace

The mean cocoon weight of control and thermal treated was 3.34g and 2.50g respectively and the
shell weight of control was 0.43g and thermal treated was 0.33g. The shell ratio of control and
thermal treated was 13.57% and 12.25% respectively. Statistically significant difference was
observed in between the control and treated group in the cocoon weight (t = 3.39, P < 0.05), shell
weight (t = 3.79, P < 0.05) and the shell ratio (t = 10.32, P < 0.05) (table 3).
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Table 3: Cocoon yield of Mendipathar ecorace of eri silkworm under control and

treated temperature.

Parameters Control Treated t-value P-value
25.6 + 2°C 31.2+1°C
Cocoon wt. (g) 3.13£.30 2.81 +.04 3.39 0.00*
Shell wt. (g) 0.43 .02 0.39 +.03 3.79 0.00*
Shell ratio (%) 13.52£0.44 12.07 £0.12 10.03 0.00%*

The mean difference is significant at the level 0.05
*Significant P < 0.05
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Figure 3: Performance of cocoon characters of Mendipathar ecorace of eri silkworm under control
and treated temperature.
Temperature is a dominant factor for growth, reproduction and distribution of organisms [25-36].
The organisms have ability to employ diverse adjustment at a multiple levels of biological
organization to deal with the fluctuating environment [37-38]. Eri silkworm is a hardy and resistant
species to disease in comparison to other silk producing insects. The cocoon is the raw material of
silk and the economics of the silk industry. The cocoon of eri is open mouthed and is not continuous
filament. The results of the present study clearly show that there were differences in the rearing
performance of different ecoraces of eri silkworm. The important commercial characters of eri
cocoon is weight which shows the approximate quality of raw silk and shell weight is shell that
yields silk for reeling and largest shell weight may range from 0.30g to 0.40g [39]. The ratio between
the weight of silk shell and the whole weight calculated as a percentage provides the shell ratio. The
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average shell ratio of eri cocoon varies between 12.30% and 14.85% depending on photoperiod and

host plant [40]. The mean cocoon weight (2.63g), shell weight (0.31g) and shell ratio (11.87%) was
observed when P. ricini reared on tapioca plant (Manihot utilisima) [41]. Different host plant species
(Castor, Ricinus communis; Tapioca, Manihot esculenta; Barera, Jatropha curcas) influence the
growth and development of Samia ricini and castor exhibited maximum yield parameters whereas
minimum yield was observed in papaya and the order of yield decrease was
Castor>Tapioca>Barera>Papaya [42]. Feeding on the castor leaves from I-IIl instars and
interchanging with tapioca leaves during IV and V instar of eri silkworm enhanced the economic
characters of silk and larval weight [43]. Significant differences were observed in cocoon
productivity in different eco races of S. ricini in different season [44]. Environmental conditions
such as temperature, RH and other climatic conditions influence the growth, development and
economic characters of different silkworm races [45]. The mean cocoon weight of 2.066g, shell
weight 0.2163g and shell ratio 10.63% were reported under high temperature and low relative
humidity [46]. Our results were also fall in between the range of the previous studies exhibiting that
Mendipathar performed well than the Borduar and Titabar ecoraces.
4. CONCLUSION
The present experimental study showed that the Borduar, Titabar and Mendipathar ecorces
performed good in all the aspects of cocoon commercial character. The average cocoon weight, shell
weight and shell ratio was observed higher in Mendipathar than Borduar and Titabar ecoraces. The
higher productivity performance might be due to the adaptation under the thermal stress
environmental conditions and the food plant they fed on. However, further studies are needed on
productivity parameters under thermal stress conditions.
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