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ARTICLE INFO ABSTRACT

In this research, cow's milk was used as a growth promoter to increase the size of silkworm
(Bombyx mori L.) cocoons and pupae. The experiment was conducted at the Entomology
Laboratory of the Francisco 1. Madero Polytechnic University, located in Tepatepec,
Hidalgo, Mexico. Nine different commercial brands of milk were evaluated. The
experimental design was completely randomized with ten treatments and ten replicates. The
variables evaluated were pupa weight and cocoon weight. Fifth-instar larvae were fed three
times a day by immersing mulberry leaves in each commercial milk treatment for
approximately five minutes. The results were analyzed using the SAS statistical software,
and the averages were analyzed using Tukey's test. We concluded that the best results were
obtained with supplementation using Lala, Fortileche, and Nutrileche milk, with a
statistically significant difference. We suggest that during the winter season it is
recommended to feed silkworms with these milks to obtain good quality cocoons and

pupae.
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INTRODUCTION

The silkworm is an insect that is farmed on a large scale. Its

local varieties, identified as criollas. Their adaptability,
morphological behavior, and productivity in different

life cycle includes the egg, larva, pupa, and adult stages. Silk is
obtained from the cocoon when the silkworms transform from
larva to pupa. This insect belongs to the order Lepidoptera, a
group that includes moths, which are nocturnal (including the
silkworm), and butterflies, which are diurnal (Wu et al., 2021).
The mulberry tree is a multipurpose plant native to China. For
over 5,000 years, it has been the sole food source for
silkworms due to its excellent nutritional qualities, particularly
its high protein and energy content. It is also used in various
regions of the world for livestock feed (Martin et al, 2007). Its
cultivation began to implement sericulture in Asian countries.
It represents the agronomic aspect of the sericulture industry
because its leaves are the sole food source for the silkworm (B.
mori) (Lepidoptera: Bombycidae). In Mexico, the area under
mulberry cultivation is small and concentrated in the states of
San Luis Potosi, Oaxaca, and Hidalgo, with introduced and

agroecological systems across the country are unknown
(Rodriguez et al., 2012). Furthermore, for its morphological
development and to carry out its physiological functions, the
silkworm requires two important nutrients: crude protein and
carbohydrates. These are found in high concentrations in
young mulberry leaves. The amount of nutrients, proteins,
lipids, carbohydrates, vitamins, minerals, and water varies
depending on the variety, soil fertility, climate, time of year,
age, and the position of the leaves on the tree (Rodriguez et al.,
2012). Cow's milk provides a large amount of easily digestible,
high biological, value protein, supplying the essential amino
acids needed to meet nutritional requirements. Thanks to its
nutrient content and excellent balance of nutritional quality and
energy, it is a necessary food. (Fernandez et al., 2015). The
objective of this research was to evaluate the weight gain in the
cocoon and pupae of the silkworm B. mori L. by feeding fifth
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Figure 1. Graphical representation of silkworm feeding on
mulberry leaves impregnated with milk. Image generated with
Artificial Intelligence (ChatGPT)

instar larvae with different types of commercial milk in the
Mezquital Valley, Hidalgo, Mexico.

MATERIALS AND METHODS

This research was conducted at the Francisco I. Madero
Polytechnic University, located in Tepatepec, Hidalgo,
Mexico. The region has a predominantly cool temperate
climate with an average annual temperature of 17°C and an
annual rainfall of 540 millimeters. Its geographic coordinates
are 20° 15° 20” north latitude and 99° 00’ 10” west longitude
of the Greenwich meridian, and it is located 53 kilometers
from the state capital (Inegi, 2010). B. mori silkworms in good
physical condition and of a suitable size were used for each
treatment. It should be noted that the silkworms used were in
the fifth instar of their life cycle (Figure 1). The selection of
silkworms was completely random, taking ten specimens as
replicates for each treatment: Control, Nutri leche, Alpura,
Lala, Forti leche, Santa Clara, Raw cow's milk, Strawberry
Alpura, Chocolate Alpura, and Evaporated Carnation.

A completely randomized experimental design was used, with
each treatment placed on a Styrofoam tray containing ten
larvae. There were nine treatments, each using a different type
of commercial milk, and a control for comparison. During the
experiment, mulberry leaves were washed with clean water,
dried at room temperature, and then immersed in containers
holding each of the milks. The leaves remained submerged in
the treatments for approximately five minutes before feeding
the insects. The results were analyzed using the statistical
software (SAS, 2004), and Tukey's test was used to compare
means and determine if there were significant differences
between the treatments.

RESULTS AND DISCUSSION

Using Tukey's test for mean comparison (P<0.05), significant
differences in cocoon weight were found (Figure 2). The best
averages were obtained with Lala, Fortileche, and Nutrileche
milk, while the treatments with Santa Clara, Alpura strawberry
flavor, and Carnation evaporated milk showed low averages.
Similar data were reported by Sisodia and Gaherwal (2019),
who found that cocoon weight increased compared to the
control and suggested feeding silkworm larvae with mulberry
leaves soaked in cow's milk during the fifth larval stage to

obtain better weight and spinning yield. Ruiz et al. (2023),
determined that mulberry foliage supplemented with milk has a
positive effect on the growth and weight of B. mori larvae.
Furthermore, it promotes early larval maturation, accelerating
the start of cocoon construction. They assert that cow's milk
induced a significant increase in productive traits such as
cocoon weight, silk percentage, and pupa weight, and was
directly related to increased silk production yield.
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Figure 2. Average results of silk cocoon weights, where larvae were
fed with mulberry leaves impregnated with different types of milk

Regarding the average weight of pupae, we determined that
there is no statistically significant difference between
treatments, which means that the different types of milk do not
have an effect on weight gain (Figure 3).

14 1
a a
124 @ a a a
14 4 a a a
£ 08 1
06
g
= 04
£ 02 1
0
> & § g & @ §FooF& 8
J {‘\?5’ ‘?}Q\} &&n\ & o&\ C\% & ch-
& & <~ & & SR
v & & ca‘b & o
N & &
s =N
S o
R Gaf‘

Figure 3. Average pupal weight results for the silkworm B. mori.

Sisodia and Gaherwal (2019), report that lactose is the main
carbohydrate component of milk and that B. mori has been
shown to possess the enzyme beta-glucosidase, which is active
on both cellobiose and lactose. The presence of this enzyme
suggests that the larvae can feed on milk, as lactose presents no
digestive problems. The main protein component of milk is
casein, which has been shown to be beneficial for the
development of B. mori. These researchers mention that casein
contains a high amount of glutamic acid, and the larvae require
this amino acid, as well as aspartic acid, for proper growth.
Finally, they suggest that the addition of different vitamins to
the nutritional enrichment of mulberry leaves has a positive
effect on the growth and development of the larvae.

CONCLUSION

This research concludes that, for the winter season in the study
region, it is recommended to feed fifth instar silkworm larvae
with fresh mulberry leaves enriched with Lala, Fortileche, and
Nutrileche milks to obtain cocoons and pupae with a good
average weight.
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