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Abstract

The present research paper aims at studying the newly created silkworm hybrids regarding some 
important quantitative characters, which have influence on silk production. The study was conducted 
in the Agricultural University of Plovdiv in the period 2020–2021. The following newly created F1 
hybrids were examined: Vratsa 63хLine22 х Nig2хMerefa6 and Nig2хMerefa6 х Vratsa 63хLine22. 
The industrial hybrid Super 1 x Hesa 2 was used as a control. The received results showed that the 
new hybrids domineered over the regional hybrid Super 1 x Hesa 2 with relation to the values of the 
following features: eggs hatchability, pupation rate, as well as shorter larval period duration and the 
fifth instar duration. These four quantitative characters are of a great importance for receiving high 
yields of cocoons with a lower own-value. 
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Проучване на новосъздадени F1 хибриди копринена буба по 
отношение стойностите на някои количествени признаци, оказващи 

влияние върху производството на коприна
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Резюме

Целта на настоящото проучване е да се изследват новосъздадени хибриди на черничева-
та копринена пеперуда по отношение на някои важни количествени признаци, които оказват 
влияние върху производството на коприна. Проучването е проведено в Аграрен университет 
– Пловдив в периода 2020–2021 г. Изпитани са новите F1 хибриди Враца 63хЛиния22 х Nig2х-
Мерефа6 и Nig2хМерефа6 х Враца 63хЛиния22, а за контрола е използван промишленият 
хибрид Супер1 х Хеса2. Получените резултати показват, че новосъздадените хибриди превъз-
хождат районирания хибрид Супер 1 х Хеса 2 по отношение стойностите на признаците люпи-
мост на бубеното семе и жизненост на бубите, имат също така и по-кратка продължителност 
на ларвения стадии и на пета възраст от развитието на бубите. Тези 4 количествени признака 
са от голямо значение за получаването на високи добиви пашкули с по-ниска себестойност.
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Introduction

The increase and stabilization of yields de-
mand the creation and introduction into practice 
of highly productive silkworm breeds, lines and 
hybrids possessing high adaptability at different 
conditions (Petkov, 1984).

According to Petkov (1984, 1995), the high 
effectiveness of the selective programs for Bom-
byx mori L. should be due the genitive grounds 
that build up the modern systems for selection 
and breeding of breeds, lines and hybrids. 

According to numerous research studies (Pet-
kov, 1984, 1995; Natcheva and Petkov, 1996; Pet-
kov et al., 1999, 2001, 2003, 2004, 2005), the ef-
fectiveness of the selection systems, as well as 
the temp of the genetic progress of silkworm are 
defined to a great extent by the genetic diversity 
of the main productive features in the common 
phenotype diversity. 

Silkworm selection has led to a significant 
increase in cocoon production worldwide, as 
well as to an increase of cocoon yield and qual-
ity (Seidavi and Bizhannia, 2008 a; Neshagaran 
Hemmatabadi et al., 2011 b).

One of the goals of silkworm breeding and 
selection is to improve their characteristics, 
as well as to increase sericulture profitability 
(Groen, 1990; Sing et al., 1998; Ghanipoor et al., 
2006; Talebi & Subramanya, 2009; Mubasher et 
al., 2010; Salehinezhad, 2010 a; Seidavi, 2010 a, 
2010 b, 2010 c). 

According to Bizhannia and Seidavi (2008), 
the factors influencing cocoon and raw silk pro-
duction are the genetic potential of the used 
breeds, the quality of silkworm eggs, disease 
and pest control, the quality of the used mulber-
ry leaf, the breeding period and the technology 
used for cocoon enlacing. 

The present research paper aims at studying 
newly created silkworm hybrids with regards to 
some important quantitative characters having 
influence on silk production. 

Materials and methods

The study was conducted in the Agricultural 
University of Plovdiv in the period 2020–2021. 
The following F1 hybrids were examined: Vratsa 
63хLine22 х Nig2хMerefa6 and Nig2хMerefa6 
х Vratsa 63хLine22; the industrial hybrid Super 
1 x Hesa 2 was used as a control. 

Each hybrid was tested at optimum breeding 
conditions in two repetitions by 300 silkworms 
counted after the second sleep. The breeding 
conditions are presented in Table 1.

The following indicators were analyzed: 
eggs hatchability, larval period duration, 
Vth instar duration, pupation rate, the num-
ber of normal eggs (eggs) in 1 g and good 
quality cocoons. Data were processed statis-
tically via a one-factor dispersion analysis 
(Lidanski,1988).

Table 1. Breeding conditions
Таблица 1. Условия на отглеждане на бубите

Instar
Възраст 

Temperature, °C
Температура, °C

Humidity, %
Влажност, %

Feeding space for 1 box of eggs, m2

Хранителна площ за една кутийка бубено семе, m2

In the beginning of instar
В началото на 
възрастта

In the end of instar
В края на възрастта

І 26–27 85–90 0.2 0.8
ІІ 26–27 85–90 1 2
ІІІ 25–26 75–80 3 5–6
ІV 23–24 70–75 8 10
V 22–23 70–75 12–15 22–25
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Results and discussion

Data related to the eggs hatchability, pre-
sented in Table 1, showed that both tested hy-
brids registered higher values of this indicator in 
comparison to the control Super 1 x Hesa 2. The 
difference in the average values between Vratsa 
63xLine22 x Nig2xMerefa6 and Super 1 x Hesa 
2 was 2.29% in favor of the new hybrid. Com-
paring Nig2хMerefa6 х Vratsa 63хLine22 and 
Super 1 x Hesa 2, the registered difference was 
2.03%. There was insignificant difference be-
tween both new hybrids – 0.26%. Furthermore, 
in 2021 there was a slight increase in the values 
of this indicator for both tested hybrids. In the 
same year it was reported a decrease for the con-
trol Super 1 x Hesa 2.

Taking into account the examined hybrids, 
the larval period duration (Table 1) characteriz-
ing the period of silkworm feeding with mulber-
ry leaves, namely from their first feeding to the 
climbing on shrubs in large numbers for cocoon 
enlacing, varied to a considerably low extent. 
The common duration of the larval period dura-
tion had lower values for the new hybrids, while 
the control was observed to have a higher value 
of this indicator. One of the goals in silkworm 
breeding is to shorten the larval period duration, 
which can lead to shorter time for larvae feed-
ing. The new hybrids enlace cocoons for 26 days 

averagely (or 624 h), and the control – for 26.5 
days (or 636 h). In 2021 it was observed that the 
larva stage was shorter – for the new hybrids it 
was shorter with 48 h compared to 2020, and for 
the control it was shorter with 72 h. 

The beginning of the fifth instar was assumed 
to be the day and hour of the first feeding after 
silkworm waking from the fourth sleep, and the 
end of the stage – the day and hour of feeding 
stay and silkworm shrub climbing. The duration 
of the fifth instar of the new hybrids showed low-
er values in comparison to the control. Both new 
hybrids had average duration of the fifth stage 
of 213 h, while the control had duration of 227.5 
h. There was a decrease in this indicator in 2021 
compared to 2020. The decrease for both hybrids 
was with 6 h, and for the control – with 25 h. One 
of the goals in silkworm selection is the creation 
of hybrids having lower duration of the larva in-
star and lower duration of the fifth instar, corre-
spondingly. It, in turn, leads to a shorter period 
of silkworm feeding and a shorter period where 
manual work is needed.

Statistical analysis was performed against the 
hybrid Super 1 x Hesa 2. The quantitative char-
acters analyzed are presented in Table 2:

The pupation rate of the three hybrids re-
mained relatively high – over 96% during the 
whole study period. Data related to the average 
values of pupation rate showed that the control 

Table 2. Biological characters on new hybrid silkworms
Таблица 2. Биологични характеристики на новосъздадени хибриди копринени буби

Eggs hatchability, %
Люпимост , %

Larval period duration, h  
Продължителност на 
ларвения стадии, h

V–th instar duration
Продължителност на 
V–та възраст

Hybrid
Хибрид 2020 2021 `х 2020 2021 `х 2020 2021 `х

Vratza 63хLine22 х Nig2хMerefa6
Враца 63хЛиния22 х Nig2хМерефа6 98.17 98.99 98.58** 648 600 624 216 210 213**

Nig 2хMerefa6 х Vratza 63хLine22
Nig2 хМерефа6 х Враца 63 х Линия22 98.07 98.57 98.32** 648 600 624 216 210 213**

Super 1 х Hesa 2
Супер 1 х Хеса 2 96.57 96.01 96.29 672 600 636 240 215 227.5

*P < 5%; **P < 1%; ***P < 0.1%
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Super 1 x Hesa 2 had lower values than both 
tested hybrids. The difference in values between 
Vratsa 63xLine22 x Nig2хMerefa6 and Super 1 
х Hesa 2 was under 1%, namely – 0,69%. On 
the other hand, the difference in values between 
Nig2хMerefa6 х Vratsa 63хLine22 and Super 1 
х Hesa 2 was 1.33% in favor of the new hybrid. 
Both new hybrids showed similar average values 
of this indicator. No significant difference be-
tween them was registered; the small difference 
within 1% would not have considerable influence 
on cocoon yield. 

The present research study presented also 
data related to the number of normal eggs in 1 g, 
which was determined through three repetitions 
by 0.5 g of silkworm eggs. For this indicator 
data of the average values of Vratsa 63хLine22 
х Nig2хMerefa6 correlated with those of Super 
1 х Hesa 2. Nig2хMerefa6 х Vratsa 63хLine22 
showed higher values than the control – with 
2.83 and 6.5 values more than Vratsa 63хLine22 
х Nig2хMerefa6.

The percentage of the good-quality cocoons 
is an indicator, which is determined immediately 
after the cocoon gathering and cleaning. The co-
coons are categorized according to: good-quali-
ty cocoons (with a living pupa and without big 
defects of the cocoon coat), couple cocoons and 
scrap. After sorting, each cocoon category is be-
ing weight. Its percentage of the total yield is be-
ing estimated. 

Taking into account this indicator, the val-
ues of the three hybrids were very high within 
the range of 98%. Even in 2020 the values were 
from 99% for the hybrid Nig2хMerefa6 х Vratsa 
63хLine22, which was the maximum good qual-
ity cocoons that could be received in silkworm 
breeding. 

Statistical analysis was performed against the 
hybrid Super 1 x Hesa 2. The quantitative char-
acters analyzed are presented in Table 3:

Conclusions

The results of the research study conducted 
allow us to conclude that the newly created hy-
brids exceed the regional hybrid Super 1 x Hesa 
2 regarding the eggs hatchability and pupation 
rate character values. Similarly, they have short-
er duration of the larval instars and the fifth in-
star of silkworm growth. These four quantitative 
characters are of great importance for the high 
yields of cocoons having a lower production 
costs obtaining.
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