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Silk Worm Pupae Meal (SWPM), a by-
product obtained from sericulture is 
available in large quantities. It is high in 
protein (60-70%) and low in ash (4.88%) 
when compared to unsalted dried fish. It 
is also high in antinutritional factors such 

as phenol (2.04%) and uric acid (4.4%) 
than fish meal (Thangamani, 1995). 
Several studies have been conducted in 
broiler chicken incorporating SWPM in 
different proportions replacing unsalted 
dried fish (Virk et al., 1980; Fagoonee 
1983; Reddy et al. 1991; Purushothaman 
and Thirumalai, 1995). However, reports 
on the effect of incorporation of SWPM in 
swine rations are scanty. Hence the present 
experiment was planned to determine the 
effect of replacing unsalted dried fish with 
SWPM in the diets of growing pigs. 

Materials and Methods 

Twenty seven weaned Large White 
Yorkshire female piglets with an average 
body weight of 16 kg were used as the 
experimental animals. The piglets were 
divided into three groups of nine piglets 
each, as uniformly as possible with regard 
to their age and body weight. The piglets 
of each group were then randomly allotted 

to three pens to form three replicates per 
treatment. All the animals were dewormed 
before the commencement of the 
experiment. 

The three groups of piglets were 
randomly allotted to three dietary 
treatments (T~, T, and T3). 
T1 - Control diet in which unsalted 

dried fish was incorporated at a 
level of 10 per cent as the animal 
protein source. 

T, - 50 per cent of protein from 
unsalted dried fish was replaced 
with silk worm pupae meal 

T3 - 100 per cent of protein from 
unsalted dried fish was replaced 
with silk worm pupae meal 

The experimental rations were so 
formulated that they were isonitrogenous 
and isocaloric and contained 16 per cent 
crude protein and 3000 Kcal/kg of 
digestible energy (ICAR, 1985). Feed 
samples were analysed for proximate 
composition as per standard method 
(AOAC, 1990). 

The ingredient composition and the 
chemical composition of the experimental 
diets are given in Table 1 and 2, 
respectively. 

'~ Part of MVSc thesis by the first author submitted to the Kerala Agricultural University. 
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Table 1. Percentage ingredient composition of grower diets 
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Ingredients T~ T, T;

Yellow maize 47.00 47.00 47.00 

Groundnut cake (Expeller) 8.00 7.00 6.30 

Rice polish9.00 8.60 8.00 

Wheat bran25.00 28.00 31.00 

Unsalted dried fish 10.00 5.00 -

Silk worm pupae meal (deoiled) - 3.40 6.70 

Mineral mixture 1.00 1.00 1.00 

CP% (calculated) 16.07 16.02 16.07 

DE Kcal/kg (calculated) 3021.00 3027.00 3022.00 

Table 2. Percentage chemical composition of grower diets* 

Chemical composition T~ T2 T3

Dry matter 88.30 88.90 88.50 

Crude protein (N x 6.25) 16.30 16.30 16.20 

Ether extract 5.00 5.10 5.30 

Crude fibre 6.80 6.90 7.10 

Nitrogen free extract 61.70 63.10 65.00 

Total ash 10.20 8.60 6.40 

Acid insoluble ash 5.70 4.30 2.80 

Calcium 1.06 0.82 0.63 

Phosphorus 0.78 0.61 0.54 

*On dry matter basis 
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The piglets of each pen were group fed 
throughout the experimental period of 90 
days. They were fed in the morning (10.00 
am) and evening (3.00 pm) everyday and 
were allowed to consume as mubh feed as 
they could, within a period of one hour. 
The quantity fed was increased according 
to their requirements. Clean drinking water 
was provided ad libitum in all the pens 
throughout the experimental period. 

Records of daily feed intake, fortnightly 
body weight and body measurements such 
as length, girth and height were maintained 
throughout the experimental period. 

Economics of gain, when silk worm 
pupae meal replaced unsalted dried fish in 
the ration of pigs, was calculated taking 
the feed cost as 75 per cent of the total cost 
of production (Krider and Carrol, 1971). 
Statistical analysis of the data was carried 
out by the Completely Randomized Design 
(CRD) method as described by Snedecor 
and Cochran (1980). The effect of initial 
body weight on their final body weight was 
tested by covariance. 
Results and Discussion 

The chemical composition of SWPM 
utilized for the experiment is presented in 
Table 3. 

Table 3. Percentage chemical composition of silk worm pupae meals 

Chemical composition Average with SEb 

Dry matter 92.0 ± 0.17 
Crude protein 64.5 ± 0.25 
Ether extract 4.3 ± 0.06 
Crude fibre 2.7 ± 0.05 
Nitrogen free extract 24.0 ± 0.28 
Total ash 4.5 ± 0.02 
Acid insoluble ash 1.4 ± 0.12 
Calcium 0.3 ± 0.02 
Phosphorus 1.0 ± 0.08 

On dry matter basis 
G Average of six values 

Cumulative average daily gain of pigs 
maintained on the three dietary treatments 
T1, T2 and T3 is presented in Table 4, the 
values being 481.4, 510.1 and 495.7 g, 
respectively. It showed that average daily 
gain of pigs fed diets containing SWPM 
was more than that of control group, but 
the difference was non-significant 
(P>0.05). The results obtained in the 
present study in this regard are in keeping 

with those of Cool et al. (1992) who also 
did not get any significant difference in 
average daily gain of pigs fed diets with 
chrysalis meal of silk worm, replacing 
soyabean mean in swine ration. However, 
the values obtained in the present 
investigation are higher than those reported 
by Devi (1981) who recorded a cumulative 
average daily gain of 368.0 to 385.9 g when 
different levels of dried tapioca chips were 
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Table 4. Cumulative average daily gain and feed conversion efficiency of pigs 
maintained on three dietary treatments (Mean t SE) 
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Dietary 
treatment 

Initial body 
weight (kg) 

Final body 
weight (kg) 

Total weight 
gain (kg) 

Total feed 
intake (kg) 

Average daily 
gain (g) 

Feed conversion 
efficiency 

(kg feed/kg gain) 

T~ 15.8±0.82 59.1±2.70 43.3±2.06 160.50— 481.4±22.91 3.78±0.19 

T, 16.0±0.79 61.9±2.89 45.9±2.40 161.8 510.1 ±26.75 3.63±0.22 

T3 15.8±0.79 60.4±2.36 44.6±1.74 159.4 495.7±19.30 3.62±0.13 

F (NS) 0.025 0.253 0.342 ND 0.342 0.206 

NS -Not significant (P>0.05) ND -Not determined 

incorporated in pig feed and those reported Fortnightly body measurements of pigs 
by Mohan (1991), Sinthiya (1998) and maintained on the three treatments are 
Subramanian (1998). presented in Table 5. 

Table 5. Fortnightly body measurements (cm) of pigs maintained on the three 
dietary treatments (Mean t SE) 

Treatments Bod 
measuret~ents 

Fortnights 

1 2 3 4 5 6 

T~ 

Lengd~ 55.7±1.63 61.8±1.89 67.6±2.15 73.0±1.39 73.7±1.49 76.4±1.52 

Girth 61.0±1.21 66.2±1.49 71.1 ±1.49 76.3±1.17 79.9±1.22 85.3±1.27 

Height 39.1 ±0.76 42.9±0.85 43.0±0.80 44.8±0.68 46.6±0.69 47.6±0.76 

T, 

Length 56.4±1.38 58.1±1.61 65.6±1.39 71.1±0.76 75.2±1.06 76.1±1.13 

Girth 61.2±1.25 67.7±1.51 70.3±1.07 78.1±1.49 82.6±1.69 87.2±1.66 

Height 38.4±0.72 41.7±0.94 42.2±0.89 44.2±0.94 46.6±0.80 47.8±0.94 

T3

Length 56.4±1.57 59.8±1.35 68.3±1.31 70.9±0.94 74.8±1.06 78.6±1.36 

Girth 61.1±1.36 65.6±1.44 71.1±0.88 74.4±1.01 79.0±1.25 83.0±1.22 

Height 35.7±1.43 40.4±0.72 42.2±0.38 44.6±0.63 47.2±0.84 48.0±0.74 
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Statistical analysis of the data on each 
fort night revealed no significant difference 
(P>0.05) between the three dietary 
treatments. Almost similar body length 
and girth were reported by Mohan (1991), 
Sinthiya (1998) and Subramanian (1998) 
whereas higher body length was observed 
by Devi (1981). The body height of pigs 
reported by Devi (1981), Sinthiya (1998) 
and Subramanian (1998) were higher than 
the values obtained in the present 
experiment. 

There was no significant difference 
(P>0.05) in the cumulative feed conversion 
efficiency of pigs maintained on various 
dietary treatments (Table 4), the values 
being 3.78, 3.63 and 3.62 for T1, T2 and T3
respectively. Similar values were obtained 
by Devi (1981) when different levels of 
dried tapioca chips were incorporated in 
swine rations. A slightly better feed 
conversion efficiency values have been 
reported by Cool et al. (1992) in their 
studies when chrysalis meal of the silk 
worm was supplemented in pig ration at 
0, 25, S0, 75 and 100 per cent levels 
replacing soyabean meal. However, 
slightly lower feed conversion efficiency 
than the results obtained in the present 
experiment was reported by Mohan 
(1991), Sinthiya (1998) and Subramanian 
(1998). 

The cost of production per kilogram 
live weight gain of pigs maintained on the 
three dietary treatments T1 T2 and T3 were 
Rs.31.46, Rs.29.19 and Rs.28.20 
respectively, which did not differ 
significantly (P>0.05). The lower cost and 
higher protein content of SWPM were 
responsible for the slightly lower cost of 

production/kg live body weight gain when 
compared to unsalted dried fish. 

Summary 

A study was carried out to assess the 
effect of dietary inclusion of silk worm 
pupae meal (SWPM) replacing fish meal 
protein at three levels on the growth 
performance of Large White Yorkshire 
Pigs. Twenty seven female piglets were 
divided into three groups of nine piglets 
each and were randomly allotted to three 
dietary treatments incorporating SWPM 
replacing protein from unsalted dried fish 
at 0, 50 and 100 per cent levels. Records 
of daily feed intake and fortnightly body 
weights and body measurements such as 
body length, girth and height were 
maintained throughout the experimental 
period of 90 days. The cumulative average 
daily gain and cumulative feed conversion 
efficiency of pigs maintained on the three 
dietary treatements T1 T2 and T3 were 481.4 
and 3.78, 510.1 and 3.63 and 495.7 g and 
3.62 respectively, which did not differ 
significantly (P>0.05). Though the 
inclusion of SWPM in diets seemed to 
reduce the cost of production when 
compared to the diet containing unsalted 
dried fish, the difference was not 
significant (P>0.05). It can be concluded 
that SWPM can be used to replace unsalted 
dried fish partially or completely in swine 
ration without any adverse effects on the 
growth rate and feed conversion efficiency. 
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