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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 63xLine22 x Nig2xMerefa6 and Nig2xMerefa6 x Vratsa 63xLine22.
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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IIpoyuBane Ha HOBOCB31aeHu F1 xubpuau konpuHena 0ydoa mo
OTHOIIIEHHEe CTOMHOCTUTE HA HAKOM KOJIUYeCTBEHH NMPU3HALN, 0KA3BAIIHN
BJIMSIHME BbPXY POU3BOJACTBOTO HA KONIPUHA
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Pe3rome

LenTa Ha HACTOAMIOTO MPOYYBAHE € J]a Ce U3CIEABAT HOBOCH3AAJCHU XUOPUIN HA YEpHHUCBA-
Ta KOIPUHEHA Ternepy/ia Mo OTHOUICHNE Ha HAKOM BAaXKHU KOJIMYECTBEHH MPU3HAIM, KOUTO OKa3BaT
BIIUSIHUE BBPXY MIPOM3BOICTBOTO Ha KonpuHa. [IpoyuBaHeTo € mpoBeieHO B ArpapeH YHUBEPCUTET
— IInonus B nepuoaa 20202021 r. M3nutanu ca nosute F1 xubpuau Bpana 63xJIunna22 x Nig2x-
Mepedab u Nig2xMepedabd x Bpama 63xJIuaus22, a 3a KOHTpOIa € U3MOA3BAH IMPOMHUIILICHUST
xubpug Cynepl x Xeca2. [lonyuenure pe3yaTaTu noka3paT, Ye HOBOCH3AaICHUTE XUOPUIU ITPEBb3-
xoaT paionupanus xubpua Cynep 1 x Xeca 2 o oTHOIIEHHE CTOWHOCTUTE HA MPU3HAIUTE JTFOTH-
MOCT Ha OyOEHOTO ceMe M KM3HEHOCT Ha OyOMTe, MMAT ChIO TaKa U MO-KPaTKa MPOIBIKUTEITHOCT
Ha JIApBEHMsI CTA/IMH U Ha TIeTa BH3PACT OT Pa3BUTHETO Ha OyOuTe. Te3u 4 KOMMUECTBEHU pU3HAKa
ca OT TOJISIMO 3HaYEeHHUE 32 TIOJIyYaBaHETO Ha BUCOKH JOOWBH MAIIKYJIU C TIO-HUCKA CE0ECTOIHOCT.

Knrouoeu oymu: xubpunu, Bombyx mori L., KoMTA4eCTBEHU MPU3HALIU
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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.,
20006; Talebi & Subramanya, 2009; Mubasher et
al., 2010; Salehinezhad, 2010 a; Seidavi, 2010 a,
2010 b, 2010 c).

Table 1. Breeding conditions
Ta6auna 1. Ycmous Ha OTTIeKaHe Ha OyOuTe

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
63xLine22 x Nig2xMerefa6 and Nig2xMerefa6
x Vratsa 63xLine22; 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,
Vi 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).

Feeding space for 1 box of eggs, m?
XpaHuTenHa nnoLy 3a eiHa kyTuitka bybeHo ceme, m?

Instar Temperature, °C Humidity, % — ,

BbapacT Temnepatypa, °C BnaxHocT, % 'B”:gi:ﬁg;g”;gg ofinstar | 1o end of instar
BL3IPACTT B kpasi Ha Bb3pacTTa

I 26-27 85-90 0.2 0.8

Il 26-27 85-90 1 2

Il 25-26 75-80 3 5-6

vV 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 Nig2xMerefa6 x Vratsa 63xLine22 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
Tadauuna 2. buonornyHu XapakTepUCTUKH HA HOBOCH3IAACHN XHOPHU I KOTIPUHEHH OyOn

Eggs hatchability, %
Tonumoct , %

Larval period duration, h
MpOLbMKMTENHOCT Ha
napBeHus cTaguu, h

V- instar duration
MpogbMKUTENHOCT HA
V- Bb3pact

Hybrid 2020 2021 x 2020 2021 X 2020 2021 x
Xubpug

Vratza 63xLine22 x Nig2xMerefa6 . .
s G e plcagag 817 9899 0BSE 648 600 G4 216 210 213
Nig 2xMerefab x Vratza 63xLine22 " .
N2 XMonout X boaia b5 o2z 9807 9BST 9832 648 600 624 216 210 213
Super 1x Hesa 2 9657 9601 9629 672 600 636 240 215 2275

Cynep 1 x Xeca 2

P <5% "P<1% "P<01%
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Super 1 x Hesa 2 had lower values than both
tested hybrids. The difference in values between
Vratsa 63xLine22 x Nig2xMerefa6 and Super 1
x Hesa 2 was under 1%, namely — 0,69%. On
the other hand, the difference in values between
Nig2xMerefa6 x Vratsa 63xLine22 and Super 1
x 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 eggsin 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 63xLine22
x Nig2xMerefa6 correlated with those of Super
1 x Hesa 2. Nig2xMerefa6 x Vratsa 63xLine22
showed higher values than the control — with
2.83 and 6.5 values more than Vratsa 63xLine22
x Nig2xMerefa6.

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 Nig2xMerefa6 x Vratsa
63xLine22, 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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