



Performance of Eri Silkworm (Samia ricini) on Primary and Secondary Host Plants in Assam: A Seasonal Analysis of Cocoon Production and Rearing Efficiency
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This study investigated the rearing and grainage characteristics of Eri silkworm (Samia ricini) on primary (Castor, Ricinus communis) and secondary (Kesseru, Litchi chinensis; Tapioca, Manihot esculenta) host plants in Assam, focusing on larval duration, effective rate of rearing (ERR), cocoon and pupal weight, shell ratio, shell weight, number of cocoons and cocoon yield. The results revealed significant variations in larval duration, with Kesseru showing the longest period, followed by Tapioca and Castor. Castor demonstrated the highest ERR (85.95%) during the September-October season in the first year, while Tapioca showed comparable performance. During the second year, ERR differences between host plants were not significant. Cocoon and pupal parameters were highest with Castor, followed by Tapioca, with Kesseru recording the lowest values. Cocoon yield per 100 dfls was highest for Castor (40.47 kg and 44.99 kg in the first and second years, respectively), followed by Tapioca (40.03 kg and 43.44 kg). Kesseru yielded the lowest cocoon weight. In conclusion, Castor was the most suitable host plant for eri silkworm rearing, while Tapioca proved to be an effective secondary host. Kesseru, although less efficient, still contributed to silkworm production under certain conditions, with seasonal variations playing a critical role in determining the success of rearing.
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Introduction

The eri silkworm, scientifically known as Samia ricini, is a species of silkworm belonging to the family Saturniidae. The eri silkworm is native to India and Southeast Asia and is primarily cultivated for its silk, which is known for its durability, warmth and softness. This type of silk is often referred to as "Ahimsa silk" or "peace silk" because it is produced without killing the silkworm larvae (non-lethal harvesting process) unlike in traditional silk production, where the larvae are typically boiled alive to harvest the silk. Eri silk is characterized by its matte finish and coarse texture compared to other types of silk, making it ideal for the production of garments that are both breathable and suitable for cooler climates. The fibers are also used in a range of textiles such as shawls, blankets and industrial materials like paper and filters.


Food plants of Eri silkworm
The eri silkworm primarily feeds on the leaves of the castor plant (Ricinus communis), which provides essential nutrients for its growth and silk production. Castor is preferred due to its high protein content, rapid growth, and drought resistance, making it an ideal host plant in tropical and subtropical climates. In addition to castor, tapioca (Manihot esculenta) is commonly used in some regions, offering a viable alternative, especially in areas where castor cultivation is limited. Another important plant, Kessaru (Heteropanax fragrans), is used in certain parts of India, providing additional food sources for silkworm farming. These plants collectively contribute to the sustainable cultivation of eri silkworms, supporting both regional sericulture and silk production.However, secondary food sources such as Morinda (Morinda citrifolia), mango (Mangifera indica) and jatropha (Jatropha curcas) are also utilized, particularly in regions where castor may not be as abundant. These secondary plants offer varying degrees of nutritional support, although they do not contribute as significantly to the quality of silk as castor. Recent research has focused on improving the sustainability of eri silkworm farming through the exploration of alternative host plants, genetic breeding for enhanced silk yield and disease resistance and techniques to expand the ecological benefits of eri silkworm cultivation. These advancements have positioned eri silkworms as a more sustainable and environmentally friendly option in sericulture, making it a promising area for continued research and development in the textile and agricultural industries.

Methodology
The seed cocoons production was carried out through 24 ASRs, under P2 BSF - Topatoli (Castor-6, Tapioca-6 & Kesseru-6) and ESSPC - Hosur (Castor-6) cluster adopting standard protocols under the supervision during 2022-23 & 2023-24. The dfls (C2 breed) was supplied from ESSPC-Hosur @ 30 dfls each to the selected ASRs and rearing data was recorded at Assam and Tamil Nadu areas for two years during different crops viz., C1: June-Aug, C2: Sep-Oct, C3: Jan-Feb & C4: March-April. On completion of rearing, the seed cocoons produced using different host plants at selected ASRs level was procured and assessed for cocoon and grainage parameters separately adopting the standard protocol at Assam and Tamil Nadu areas.
Results and Discussion

1. Rearing and cocoon characteristics of eri silkworm reared on different host plants at Assam.
The rearing was conducted on the primary and secondary host plants, to analyse the suitability of different host plants to eri silkworm. The data on duration of phenological phase recorded during seed cocoon rearing revealed that the larval period was significantly longer with Kesseru (22.75 & 23.75 days) followed by Tapioca (21.31 & 22.20 days) and shortest with castor (19.83 & 20.91 days) during first and second year respectively. Longest larval period observed during C3: Jan-Feb season and shortest during summer C1: June-Aug with all host plants (Fig 1).  The effective rate of rearing has witnessed non-significant results with respect to different host plants in pooled analysis showing the suitability for eri silkworm rearing as of castor which is the primary host plant. During first year, the maximum ERR of 85.95% was observed during C2: Sep-Oct with castor followed by Tapioca (84.17%) and Kesseru (82.56%) and found significant. Whereas during second year the host plants proved no significant difference with respect to ERR (Table 1). 
Twenty-six days were required in castor-tapioca combination to complete the larval development and a maximum of 28 days on the tapioca (TV 1&2) host plant (Subramanianan, K et al., 2013). Sarkar, B.N. and Borpuzari, P., 2022 investigated the comparative rearing with different major food plants i.e Castor (Ricinus communis, Linn.), Kesseru (Heteropanax fragrans, Seem.), Tapioca (Manihot esculenta, Phol.) and Barkesseru (Ailanthus excelsa, Rox.) are conducted to find out the suitable food plants for commercial eri rearing. Among the different eri food plants, Castor (Ricinus communis, Linn) is one of the best and all time suitable for commercial rearing activities and cocoon harvest.
Effective rate of rearing (89.40%) and lowest larval duration (22.57 days) (Birari, V.V., et al., 2019). Effective rate of rearing, Larval duration was shorter on castor than the other hosts (Hazarika, U., et al., 2003).
Fig 1: Larval duration of eri silkworm reared on primary and secondary host plants at Assam areas
Larval Duration


Table 1: Effective rate of rearing (ERR %) of eri silkworm reared on primary and secondary host plants at Assam areas

	Crops
	I Year
	II Year

	
	Castor
	Kesseru
	Tapioca
	Mean
	Castor
	Kesseru
	Tapioca
	Mean

	C1
	23.247
±1.35
	21.237
±0.66
	21.903
±1.59
	22.129
	69.167
±3.92
	70.000
±1.75
	69.000
±2.14
	69.389

	C2
	85.950
±3.51
	82.567
±2.52
	84.000
±3.41
	84.172
	81.667
±0.98
	85.333
±1.10
	84.333
±1.57
	83.778

	C3
	75.000
±0.63
	70.010
±1.43
	73.982
±1.68
	72.997
	76.833
±2.16
	79.167
±2.34
	80.833
±2.34
	78.944

	C4
	75.500
±1.38
	75.300
±1.71
	77.450
±2.94
	76.083
	81.833
±2.79
	76.667
±0.98
	75.833
±0.98
	78.111

	Mean
	64.924
	62.278
	64.334
	63.845
	77.375
	77.792
	77.500
	77.556

	
	ANOVA

	
	Source of variation
	F-value
	p-value
	CD Value
	Source of variation
	F-value
	p-value
	CD value

	
	C
	3,195.570
	0.000
	1.877
	C
	146.608
	0.000
	1.861

	
	H
	10.330
	0.000
	1.626
	H
	0.249
	0.780
	NS

	
	C x H
	2.043
	0.074
	NS
	C x H
	8.307
	0.000
	3.224


Each value represents Mean ± SD i.e pooled data of 6 ASRs, **Significant at 1% level, *Significant at 5% level, NS-Non-Significant

Significantly higher mean values for Cocoon weight [(Male:3.35 & 3.33g) & Female:3.46 & 3.60g)], shell weight [(Male:0.50 & 0.51g) & Female:0.46 & 0.44g)], pupal weight [(Male:2.85 & 2.81g & Female:3.00 & 3.16g)] and shell ratio [(Male:14.88 & 15.37%) & Female:13.38 & 12.17%)] recorded with castor followed by tapioca which documented cocoon weight of [(Male:3.20 & 3.27g) & Female:3.33 & 3.54g)], shell weight [(Male:0.46 & 0.49g) & Female:0.42 & 0.40g)], pupal weight [(Male:2.73 & 2.78g & Female:2.91 & 3.14g)] and shell ratio [(Male:14.47 & 15.01%) & Female:12.69 & 11.38%)] and least recorded with kesseru during I and II year respectively. All cocoon parameters were recorded maximum during C2- Sep-Oct followed by C4: March-April for all host plants indicating the favourable seasons for eri silkworm rearing (Table 3, 4, 5, 6). 
Cocoon weight (3.49 g), cocoon shell weight (0.42 g), shell ratio (11.90%), moth emergence (92.81%), fecundity (348.17 eggs/female), hatching percentage (99.59%), female and male longevity (9.02 and 7.01 days, respectively) (Birari, V.V., et al. 2019). Castor was identified as the best host plant for S. cynthia ricini based on leaf nutritive value, larval weight, cocoon weight, shell weight, pupal weight. (Hazarika, U., et al. 2003)
Table 2: Male  and Female cocoon wt (g) of eri silkworm reared on primary and secondary host plants at Assam areas
	Crops

	

	I Year
	II Year

	
	
	Castor
	Kesseru
	Tapioca
	Mean
	Castor
	Kesseru
	Tapioca
	Mean

	C1
	Male
	3.267
±0.05
	2.700
±0.15
	3.167
±0.14
	3.044
	3.050
±0.05
	2.783
±0.05
	3.033
±0.08
	2.956

	
	Female
	3.433
±0.10
	3.100
±0.09
	3.333
±0.10
	3.289
	3.250
±0.05
	3.000
±0.05
	3.183
±0.08
	3.144

	C2
	Male
	3.433
±0.05
	2.850
±0.05
	3.233
±0.08
	3.172
	3.500
±0.08
	3.017
±0.08
	3.383
±0.08
	3.300

	
	Female
	3.517
±0.04
	3.100
±0.11
	3.367
±0.08
	3.328
	3.800
±0.05
	3.317
±0.00
	3.683
±0.08
	3.600

	C3
	Male
	3.300
±0.11
	3.152
±0.09
	3.253
±0.05
	3.235
	3.317
±0.06
	3.250
±0.10
	3.383
±0.12
	3.317

	
	Female
	3.420
±0.13
	3.267
±0.02
	3.343
±0.02
	3.343
	3.617
±0.06
	3.550
±0.10
	3.683
±0.12
	3.617

	C4
	Male
	3.433
±0.05
	2.850
±0.05
	3.150
±0.10
	3.144
	3.467
±0.12
	2.850
±0.18
	3.317
±0.12
	3.211

	
	Female
	3.500
±0.00
	2.917
±0.08
	3.300
±0.11
	3.239
	3.767
±0.12
	3.150
±0.18
	3.617
±0.12
	3.511

	Mean
	Male
	3.358
	2.888
	3.201
	3.149
	3.333
	2.975
	3.279
	3.196

	
	Female
	3.468
	3.096
	3.336
	3.300
	3.608
	3.254
	3.542
	3.468



Each value represents Mean ± SD i.e pooled data of 6 ASRs, **Significant at 1% level, *Significant at 5% level, NS-Non-Significant

Table 3: Male and Female shell wt (g) of eri silkworm reared on primary and secondary host plants at Assam areas
	Crops
	
	I Year
	II Year

	
	
	Castor
	Kesseru
	Tapioca
	Mean
	Castor
	Kesseru
	Tapioca
	Mean

	C1
	Male
	0.497
±0.01
	0.390
±0.02
	0.467
±0.03
	0.451
	0.417
±0.03
	0.422
±0.03
	0.417
±0.03
	0.418

	
	Female
	0.467
±0.03
	0.400
±0.00
	0.400
±0.00
	0.422
	0.400
±0.03
	0.390
±0.03
	0.400
±0.03
	0.397

	C2
	Male
	0.567
±0.03
	0.433
±0.03
	0.500
±0.00
	0.500
	0.583
±0.03
	0.483
±0.02
	0.550
±0.03
	0.539

	
	Female
	0.517
±0.03
	0.442
±0.04
	0.475
±0.03
	0.478
	0.483
±0.00
	0.383
±0.01
	0.450
±0.00
	0.439

	C3
	Male
	0.445
±0.01
	0.393
±0.02
	0.418
±0.01
	0.419
	0.483
±0.03
	0.470
±0.02
	0.492
±0.04
	0.482

	
	Female
	0.408
±0.01
	0.352
±0.02
	0.395
±0.01
	0.385
	0.400
±0.03
	0.320
±0.02
	0.342
±0.04
	0.354

	C4
	Male
	0.492
±0.01
	0.400
±0.00
	0.467
±0.03
	0.453
	0.575
±0.03
	0.437
±0.04
	0.515
±0.02
	0.509

	
	Female
	0.470
±0.02
	0.400
±0.00
	0.425
±0.04
	0.432
	0.475
±0.00
	0.337
±0.04
	0.415
±0.02
	0.409

	Mean
	Male
	0.500
	0.404
	0.463
	0.456
	0.515
	0.453
	0.493
	0.487

	
	Female
	0.465
	0.398
	0.424
	0.429
	0.440
	0.357
	0.402
	0.400



Each value represents Mean ± SD i.e pooled data of 6 ASRs, **Significant at 1% level, *Significant at 5% level, NS-Non-Significant 

Table 4: Male and Female pupal wt (g) of eri silkworm reared on primary and secondary host plants at Assam areas
	Crops
	
	I Year
	II Year

	
	
	Castor
	Kesseru
	Tapioca
	Mean
	Castor
	Kesseru
	Tapioca
	Mean

	C1
	Male
	2.770
±0.05
	2.310
±0.14
	2.700
±0.12
	2.593
	2.633
±0.06
	2.362
±0.04
	2.617
±0.05
	2.537

	
	Female
	2.975
±0.10
	2.700
±0.09
	2.933
±0.10
	2.869
	2.850
±0.06
	2.610
±0.04
	2.783
±0.05
	2.748

	C2
	Male
	2.867
±0.03
	2.417
±0.06
	2.733
±0.08
	2.672
	2.917
±0.09
	2.533
±0.07
	2.833
±0.08
	2.761

	
	Female
	3.000
±0.03
	2.658
±0.11
	2.892
±0.07
	2.850
	3.317
±0.05
	2.933
±0.01
	3.233
±0.08
	3.161

	C3
	Male
	2.855
±0.12
	2.758
±0.10
	2.835
±0.04
	2.816
	2.833
±0.07
	2.780
±0.09
	2.892
±0.08
	2.835

	
	Female
	3.017
±0.13
	2.915
±0.04
	2.948
±0.02
	2.960
	3.217
±0.07
	3.230
±0.09
	3.342
±0.08
	3.263

	C4
	Male
	2.942
±0.05
	2.450
±0.05
	2.683
±0.11
	2.692
	2.892
±0.10
	2.413
±0.14
	2.802
±0.12
	2.702

	
	Female
	3.030
±0.02
	2.517
±0.08
	2.875
±0.08
	2.807
	3.292
±0.12
	2.813
±0.14
	3.202
±0.12
	3.102

	Mean
	Male
	2.858
	2.484
	2.738
	2.693
	2.819
	2.522
	2.786
	2.709

	
	Female
	3.005
	2.697
	2.912
	2.872
	3.169
	2.897
	3.140
	3.068



Each value represents Mean ± SD i.e pooled data of 6 ASRs, **Significant at 1% level, *Significant at 5% level, NS-Non-Significant 


Table 5: Male and Female shell ratio (%) of eri silkworm reared on primary and secondary host plants at Assam areas
	Crops
	
	I Year
	II Year

	
	
	Castor
	Kesseru
	Tapioca
	Mean
	Castor
	Kesseru
	Tapioca
	Mean

	C1
	Male
	15.205
±0.21
	14.460
±0.26
	14.737
±0.53
	14.801
	13.668
±0.83
	15.152
±0.84
	13.740
±0.58
	14.187

	
	Female
	13.610
±0.95
	12.910
±0.37
	12.007
±0.38
	12.842
	12.310
±0.75
	13.000
±0.81
	12.570
±0.58
	12.627

	C2
	Male
	16.500
±0.50
	15.210
±0.95
	15.473
±0.40
	15.728
	16.670
±0.92
	16.027
±0.80
	16.237
±0.87
	16.311

	
	Female
	14.692
±0.64
	14.253
±1.18
	14.113
±0.80
	14.353
	12.722
±0.21
	11.557
±0.30
	12.197
±0.29
	12.158

	C3
	Male
	13.497
±0.57
	12.496
±0.77
	12.858
±0.36
	12.950
	14.570
±0.81
	14.445
±0.52
	14.552
±0.80
	14.522

	
	Female
	11.808
±0.54
	10.768
±0.70
	11.815
±0.33
	11.464
	11.070
±0.72
	8.987
±0.48
	9.285
±0.85
	9.781

	C4
	Male
	14.325
±0.46
	14.040
±0.27
	14.830
±0.94
	14.398
	16.588
±0.51
	15.317
±0.55
	15.522
±0.83
	15.809

	
	Female
	13.432±0.70
	13.720
±0.36
	12.860
±0.89
	13.337
	12.612
±0.35
	10.682
±0.74
	11.467
±0.65
	11.587

	Mean
	Male
	14.882
	14.051
	14.474
	14.469
	15.374
	15.235
	15.012
	15.207

	
	Female
	13.385
	12.913
	12.699
	12.999
	12.178
	11.056
	11.380
	11.538



Each value represents Mean ± SD i.e pooled data of 6 ASRs, **Significant at 1% level, *Significant at 5% level, NS-Non-Significant 

The cocoon yield per 100dfls recorded highest in batches of eri silkworm reared on castor (40.47 & 44.99 kg) followed by tapioca (40.03 & 43.44 kg) and kesseru (35.31 & 39.63 kg) (Fig 2). However, the cocoon yield was found statistically to be on par with tapioca and clearly illustrates that tapioca can attribute equivalent performance with on-par yield attributes. Also it was evident from the results that, tapioca recorded highest cocoon yield compared to castor during C3: Jan-Feb of second year. It might be due to the effect of inferior quality of castor leaf occurance during winter season. Their exists highly significant difference between rearing seasons, host plants, years and their interactions. The number of cocoons per kg recorded comparatively ideal minimum values in the order of kesseru <tapioca< castor (Fig 3).
 The findings of the present investigation showed that two eco-races of eri silkworm reared on castor leaves found to be performed better in all the parameters followed by borpat and tapioca leaves (Gogoi, D et al. 2024).
Fig 2: Cocoon Yield per 100dfls (kg) of eri silkworm reared on primary and secondary host plants at Assam areas
Cocoon Yield/ 100dfls


Fig 3: Number of cocoons per kg of eri silkworm reared on primary and secondary host plants at Assam areas
 

Conclusion 

Castor (Ricinus communis) was identified as the most suitable host plant for Eri silkworm (Samia ricini) rearing, exhibiting superior performance in terms of cocoon weight, shell weight, pupal weight and effective rearing rate (ERR). Tapioca (Manihot esculenta) also showed comparable results, particularly during favorable seasons such as January-February, making it a viable secondary host plant for silkworm rearing. Although Kesseru (Litchi chinensis) demonstrated lower cocoon and pupal parameters, it still supported silkworm growth under specific conditions, especially in the September-October season. These findings underscore that while Castor remains the optimal host, Tapioca can serve as an effective alternative and Kesseru can be considered under certain climatic conditions in Assam, with seasonal adjustments playing a crucial role in maximizing silkworm productivity.
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Number of Cocoons/Kg
I Year Castor	C1	C2	C3	C4	Mean	330.16699999999997	0	291.66699999999997	0	300.33300000000003	0	303.5	0	306.41699999999997	I Year Kesseru	C1	C2	C3	C4	Mean	358.33300000000003	0	331.33300000000003	0	320.33300000000003	0	344.5	0	338.625	I Year Tapioca	C1	C2	C3	C4	Mean	335.5	0	312.5	0	308	0	307.66699999999997	0	315.91699999999997	I Year Mean	C1	C2	C3	C4	Mean	341.33300000000003	311.83300000000003	309.55599999999998	318.55599999999998	320.31900000000002	II Year Castor	C1	C2	C3	C4	Mean	313.16699999999997	0	286.16699999999997	0	286.16699999999997	0	307.83300000000003	0	298.33300000000003	II Year Kesseru	C1	C2	C3	C4	Mean	343.66699999999997	0	328.66699999999997	0	328.66699999999997	0	334.66699999999997	0	333.91699999999997	II Year Tapioca	C1	C2	C3	C4	Mean	318.16699999999997	0	295.5	0	295.5	0	316.66699999999997	0	306.45800000000003	II Year Mean	C1	C2	C3	C4	Mean	325	303.44400000000002	303.44400000000002	319.72199999999998	312.90300000000002	



C1	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	0	17	16	16	15	17	16	16	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	0	0	0	0	0	C2	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	15.833	18	17.25	17.027999999999999	21.667000000000002	24	23.832999999999998	23.167000000000002	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	0	0	0	0	0	0	C3	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	31.5	35.997999999999998	33	33.499000000000002	31	36	33	33.332999999999998	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	0	0	0	0	0	0	C4	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	17	20	19	18.667000000000002	16	18	16	16.667000000000002	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	0	0	0	0	0	0	Mean	Castor	Kesseru	Tapioca	Mean	Castor	Kesseru	Tapioca	Mean	I Year	II Year	19.832999999999998	22.75	21.312000000000001	21.297999999999998	20.917000000000002	23.75	22.207999999999998	22.292000000000002	





8

