



Effect of antibiotics administration on the growth and development of silkworm (Bombyx mori L.)
ABSTRACT
Sericulture is an agro-based rural industry plays an important role in transformation of Indian rural economy, improving the socio-economic status of farmers. In this study different antibiotics at two concentrations (0.05% and 0.10%) was used. Mulberry leaves dipped in antibiotics were fed to silkworm larvae once in third, fourth and fifth instar as a first feed. It was carried out at ARS Hagari, UAS, Raichur during 2023-24. The experimental results revealed that the silkworm larvae fed with ceftiofur sodium (0.10%) recorded significantly superior of full grown larval weight (41.16 g/10 larvae), fifth instar larval duration (163.25 h), Total larval duration (615.9 h) cocoon weight (23.24 g/10 cocoons), shell weight(5.24 g/10 shells), Shell ratio (22.55 %), pupal weight (18.64 g/10 pupae), pupal duration (212.36 h), pupation rate (92.64%), single cocoon filament length (1200.06m), single cocoon filament weight (0.39g), denier (2.42), moth emergence (90.57 %) and fecundity (572 eggs/laying) as  compared to control. This study has been of an antibiotic, ceftiofur sodium (0.10%) showed significantly enhances the silkworm growth and development in turn increases the cocoon and silk traits.
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Introduction
The silk originate in the spittle of insect, is a natural fibrous substance obtained from pupal nests or cocoons spun by larvae known as silkworm.  It consist of two  main proteins viz.,sericin and fibroin being the structural center of the silk. The silk is the most elegant  textile in the world with unparalleled grandeur, natural sheen and inherent affinity for dyes,  high absorbance, light weight, soft touch and high durability hence popularly known as “Queen of Textiles” (Mala et al., 2017).In sericulture, food is a  factor  of paramount  importance that regulates larval growth,   development  and   silk  yield. Bombyx Mori L. is phytophagous and a typical monophagous insect which feeds solely on mulberry leaves (Morus spp.) due to the presence of morin (Tribhuwan and Mathur, 1989).  The silkworm growth and development as well as cocoon and silk production entirely depend upon the quantity and quality of mulberry leaves (Nagaraju, 2002).  Food intake and silk production in silkworms are   very closely related to nutritional factors. Dietary efficiency of silkworms plays a major role in converting mulberry leaves consumed to silk (Rahmathulla and Suresh, 2012). The silk production is essentially dependent on   the   larval   nutrition and   nutritive   value   of mulberry leaves and finally in producing good quality cocoons (Etebari et al., 2004). The fortification of mulberry leaves by supplement  nutrient is  recent  technique  in  advanced  sericulture  research  (Borgohain, 2015). Supplementary nutrients are chemical  which, added to  normal food makes it more useful In that the antibiotics have been reported to play a vital role in improvement of disease resistance and growth enhancement in silkworms (Bajpeyi et al., 1991).
Material and methods
The present study on “Effect of antibiotics administration on the growth and development of silkworm, Bombyx mori L.” were carried out at Agricultural Research Station, Hagari, Ballari district, under University of Agricultural Sciences, Raichur during 2023-24. The preparation of standard stock solution different concentration of six antibiotics viz., ceftiofur Sodium, enrofloxacin, oxytetracycline, chlormaphenicol, streptomycin and ampicillin prepared. The concentrations of the antibiotics prepared were 0.05 and 0.10 per cent. The concentration 0.05 per cent was prepared by mixing 0.05g of antibiotic in 100ml of distilled water similarly concentration of 0.10 per cent was prepared by adding 0.10 g of antibiotic in 100 ml of distilled water. The treated mulberry leaves are fed to silkworm larvae only once in each third, fourth and fifth instar. The control batches are maintained where larvae were reared by mulberry leaves dipped in water spray only and in each replication 50 healthy silkworm larvae were selected at the beginning of third instar. The observations are taken as fallows, Full grown fifth instar larval weight (g/ 10 larvae), Fifth instar larval duration (h), Total larval duration (h), Cocoon weight (g/10 cocoons), Cocoon shell weight (g/10 shells), Cocoon shell ratio (%), Pupal weight (g/10 pupae), Pupal duration (h), Pupation rate (%), Moth emergence (%), Fecundity (eggs/laying), Single cocoon filament length (m), Single cocoon filament weight (g) and Denier.
Results and Discussion
At two antibiotics concentrations were tested viz., 0.05 and 0.10 per cent. The results of food consumption indices like cocoon, pupal, silk and grainage parameters of mulberry silkworm were increased at the antibiotics concentration of 0.10 per cent.
The silkworms fed on mulberry leaves supplemented with the antibiotic ceftiofur sodium at concentration 0.10 per cent recorded the higher performance and achieved significantly maximum cocoon weight (23.24 g/10 cocoons), cocoon shell weight (5.24 g/10 shells), cocoon shell ratio (22.55%), pupal weight (18.64 g/10 pupae), pupation rate (92.64%) and shorter pupal duration (212.36 h). Further single cocoon filament length (1200.06 m), higher single cocoon filament weight (0.39 g), denier value (2.92), moth emergence rate (89.32% and 90.57%,), and fecundity (560 and 572 eggs/laying) respectively.

Supplementing silkworm larvae with antibiotics has been shown to enhance oxygen absorption in the silkworm gut, which positively impacts the regulation of larval intestinal flora. improved binding site, wide range of activity and increased bactericidal effectiveness. The present study findings are aligned with those of Banuprakash et al. (1999) who reported that fifth instar larval duration (193.33 h) of silkworm Bombyx mori L. Antibiotics enhance cocoon quality in silkworms by regulating intestinal flora, which improves digestion and nutrient absorption, leading to healthier larvae. Govindan et al. (1990) reported that the antibiotic administrated silkworm larvae had higher digestive amylase activity in the intestine and later better utilization of food in to larvae and pupae. Thilagavathi (2013) reported a significant increase in cocoon parameters like shell weight (1.60gm), shell ratio (19.62%) with the supplementation of amoxicillin five per cent concentration. Furthermore, antibiotics may enhance oxygen absorption in the gut, further boosting metabolic efficiency and contributing to increased body mass. The modulation of enzymatic activities by antibiotics also plays a role in optimizing digestion and nutrient utilization during this critical phase, which can contribute to an shorter pupation duration. These results are in comparable with earlier works of Mahdi et al. (2017) who founded significant increase in pupal weight (1.75g) and shortest pupal duration (6.61 days) with a antibiotics dosage of five percent amoxicillin. This results in longer and thicker silk filaments, as reflected in the increased weight and denier of the silk produced. Furthermore, the reduced stress on silkworms due to lower infection rates allows them to direct more energy toward silk production, contributing to enhanced silk quality. The present study was supported by antibiotic administration leads to an increase in filament length and filament weight. These results are consistent with earlier works of Amit Srivastava and Kumar (2012) where oral supplementation of 0.08 per cent concentration of ofloxacin and acyclovir increase amount of silk production (827.13 m and 781.63 m) respectively. The antibiotics could also positively affect the hormonal balance in silkworms, optimizing the conditions for reproductive organ development and improving the quality and viability of the eggs produced, further enhancing fecundity and moth emergence rates. These findings are in the with Tayade et al. (1988) who reported Abrimox and Cloxacillin antibiotics increases the moth emergence and fecundity. 
Conclusion
The study revealed that antibiotic ceftiofur sodium concentration (0.10%) shown positive impact on economic parameters by silkworm viz., larval development, cocoon yield, grainage and silk traits. These findings suggested that antibiotics enhanced the cocoon parameter and silk production. 
The present study concluded that administration of antibiotics showed effective tool on the economic parameters of silkworms viz.,larval traits, cocoon traits, silk traits, pupal traits and grainge  parameters of mulberry silkworm as compared to other treatments and control.
Table 1: Effect of antibiotics administration on larval parameters of mulberry silkworm, Bombyx mori L.
	Treatments
	Full grown 5th instar 
larval weight (g/10 larvae)
	5th instar larval duration (h)
	Total larval duration (h)

	
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)

	T1: Ceftiofur sodium
	38.29 a
	41.44 a
	165.62 a
	163.25 a
	620.11 a
	615.9 a

	T2:  Enrofloxacin
	36.16 b
	39.21 b
	170.41 b
	166.25 b
	629.23 b
	626.16 b

	T3: Oxytetracycline
	33.57 c
	36.08 c
	184.28 d
	182.25 d
	641.14 c
	636.09 c

	T4:  Chloramphenicol
	34.44 b
	37.52  b
	180.74 d
	179.85 d
	636.96 b
	633.26 c

	T5: Streptomycin
	32.71c
	34.28 c
	189.25 e
	186.87 e
	643.20 c
	639.97 d

	T6: Ampicillin
	35.12 b
	38.24 b
	176.76 c
	172.74 c
	633.25 b
	629.48 b

	T7: Water spray
	31.09 d
	32.47 d
	193.36 f
	190.25 f
	649.9 d
	645.71 e

	T8: Control
	30.18d
	31.25 d
	195.36 f
	194.25 f
	694.74 e
	691.02 f

	S. Em (±)
	0.040
	0.046
	0.109
	0.122
	0.190
	0.185

	CD (0.01)
	0.169
	0.191
	0.452
	0.505
	0.785
	0.764

	CV (%)
	1.209
	1.316
	1.404
	1.582
	1.298
	1.267


Different letters designate significant difference within column by Duncan’s Multiple Range Test at P= 0.01
Table 2: Effect of antibiotics administration on cocoon parameters of mulberry silkworm, Bombyx mori  L.
	Treatments
	Cocoon weight (g/10 cocoons)
	Cocoon shell weight (g/10shells)
	Cocoon shell ratio (%)

	
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)

	T1: Ceftiofur sodium
	22.56 a
	23.24 a
	4.58 a
	5.24 a
	20.30

(26.78) a
	22.55

(28.35) a

	T2:  Enrofloxacin
	20.42 b
	22.65 b
	4.07 b
	4.90 b
	19.93

(26.51) a
	21.63

(27.72) a

	T3: Oxytetracycline
	17.98 e
	18.56 e
	2.53 e
	3.56 e
	14.07

(22.03) d
	19.18

(25.97) c

	T4:  Chloramphenicol
	18.25 d
	19.73 d
	2.98 d
	3.93 d
	16.33

(23.83) c
	19.92

(26.51) c

	T5: Streptomycin
	17.52 e
	17.98 e
	2.31 f
	3.10 f
	13.18

(21.29) e
	17.24

(24.53) d

	T6: Ampicillin
	19.42 c
	21.54 c
	3.51 c
	4.46 c
	18.07

(25.16) b
	20.71

(27.07)b

	T7: Water spray
	16.01 f
	16.33 f
	1.89 g
	1.99 g
	11.81

(20.10) f
	12.19

(20.43)e

	T8: Control
	15.59 f
	15.79 f
	1.82 g
	1.86 g
	11.67

(19.98) f
	11.78

(20.07)e

	S. Em (±)
	0.035
	0.034
	0.014
	0.014
	0.025
	0.026

	CD (0.01)
	0.145
	0.140
	0.059
	0.058
	0.104
	0.108

	CV (%)
	1.403
	1.320
	1.355
	1.226
	1.092
	1.060


*Figures in parentheses are arcsine transformed value
Different letters designate significant difference within column by Duncan’s Multiple Range Test at P= 0.01

Table 3: Effect of antibiotics administration on pupal parameters of mulberry silkworm,  Bombyx mori  L.
	Treatments
	Pupal weight (g/10 pupae)
	Pupal duration  (h)
	Pupation rate (%)

	
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)

	T1: Ceftiofur sodium
	18.03a
	18.64a
	215.25a
	212.36a
	91.02

(72.56)a
	92.64

(74.25)a

	T2:  Enrofloxacin
	16.40b
	17.7b
	218.25b
	214.25b
	89.65

(71.23)b
	91.12

(72.66)b

	T3: Oxytetracycline
	15.09d
	15.67d
	225.74d
	218.87d
	86.01

(68.03)d
	89.21

(70.82)d

	T4:  Chloramphenicol
	15.80cd
	15.84cd
	224.65cd
	217.25cd
	86.25

(68.23)d
	89.74

(71.31)d

	T5: Streptomycin
	14.93d
	15.24d
	227.25e
	220.25e
	85.78

(67.84)e
	88.54

(70.21)e

	T6: Ampicillin
	15.96c
	16.05c
	222.56c
	216.25c
	87.62

(69.39)c
	90.25

(71.80)c

	T7: Water spray
	14.15e
	14.37e
	230.21f
	225.25f
	81.25

(64.34)f
	82.21

(65.05)f

	T8: Control
	13.79f
	13.95f
	231.41f
	226.47f
	79.25

(62.90)g
	79.27

(62.91)g

	S. Em (±)
	0.035
	0.027
	0.094
	0.106
	0.074
	0.065

	CD (0.01)
	0.147
	0.114
	0.390
	0.438
	0.305
	0.272

	CV (%)
	1.536
	1.192
	1.092
	1.242
	1.381
	1.230


*Figures in parentheses are arcsine transformed value
Different letters designate significant difference within column by Duncan’s Multiple Range Test at P= 0.01

Table 4: Effect of antibiotics administration on silk parameters of mulberry silkworm  Bombyx mori  L.
	Treatments
	Single cocoon filament  length (m)
	Single cocoon filament weight (g)
	Denier

	
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)

	T1: Ceftiofur sodium
	1178.16a
	1200.06a
	0.37a
	0.39a
	2.86a
	2.92a

	T2:  Enrofloxacin
	1147.36b
	1176.25b
	0.34b
	0.35b
	2.67b
	2.71b

	T3: Oxytetracycline
	1029.14e
	1050.68e
	0.28e
	0.29e
	2.45e
	2.48e

	T4:  Chloramphenicol
	1078.24d
	1093.16d
	0.30d
	0.31d
	2.50d
	2.55d

	T5: Streptomycin
	998.00f
	1007.87f
	0.26f
	0.27f
	2.34f
	2.41f

	T6: Ampicillin
	1110.41c
	1135.85c
	0.32c
	0.33c
	2.59c
	2.61c

	T7: Water spray
	940.18g
	955.64g
	0.22g
	0.24g
	2.11g
	2.26g

	T8: Control
	889.35h
	901.13h
	0.20h
	0.22h
	2.02h
	2.20h

	S. Em (±)
	0.247
	0.275
	0.0022
	0.0024
	0.010
	0.0097

	CD (0.01)
	1.023
	1.139
	0.0092
	0.0099
	0.041
	0.0399

	CV (%)
	1.327
	1.465
	0.428
	0.463
	1.020
	0.963


Different letters designate significant difference within column by Duncan’s Multiple Range Test at P= 0.01
Table 5: Effect of antibiotics administration on grainage parameters of mulberry silkworm,  Bombyx mori  L.
	Treatments
	Moth emergence (%)
	Fecundity (Egg/layings)

	
	C1

(0.05%)
	C2

(0.10%)
	C1

(0.05%)
	C2

(0.10%)

	T1: Ceftiofur sodium
	89.32

(70.92) a
	90.57

(72.21) a
	560 a
	572 a

	T2:  Enrofloxacin
	87.41

(69.21) b
	89.25

(70.86) b
	551 b
	567 b

	T3: Oxytetracycline
	82.47

(65.24) d
	83.64

(66.14) d
	525 e
	532 e

	T4:  Chloramphenicol
	84.89

(67.12) c
	85.31

(67.46) d
	536 d
	544 d

	T5: Streptomycin
	79.35

(62.97) e
	80.79

(64.00) e
	519 f
	527 f

	T6: Ampicillin
	85.17

(67.35) c
	87.52

(69.31) c
	547 c
	558 c

	T7: Water spray
	77.22

(61.49) f
	78.44

(62.33) f
	497 g
	501 g

	T8: Control
	75.87

(60.57) g
	76.12

(60.74) g
	492 h
	496 h

	S. Em (±)
	0.056
	0.077
	0.148
	0.153

	CD (0.01)
	0.231
	0.320
	0.610
	0.631

	CV (%)
	1.063
	1.460
	1.112
	1.141


*Figures in parentheses are arcsine transformed value

Different letters designate significant difference within column by Duncan’s Multiple Range Test at P= 0.01
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