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Abstract

The present research study was conducted in the Agricultural University — Plovdiv in the period
2020-2021. The following newly created F1 silkworm hybrids were tested: Vratsa 63xLine22 x
Nig2xMerefa6; Nig2xMerefa6 x Vratsa 63xLine22. The industrial hybrid Superl x Hesa2 was used
as a control. The present research paper aimed at examining the values of the following important
quantitative features of the new silkworm tetra-hybrids: fresh cocoon weight; shell weight; shell ratio;
the good quality cocoons; the percentage of dry from raw cocoons. It was established that both new
hybrids had higher values for the quantitative features compared to the used control variant. With
relation to the fresh cocoon weight, the shell weight, the silkiness and the good quality cocoons, the
hybrid Nig2xMerefa6 x Vratsa 63xLine22 had the highest indicators, followed by Vratsa 63xLine22 x
Nig2xMerefa6, and Superl x Hesa2 being last. It was concluded that both newly created hybrids could
be recommended as appropriate for use into practice.

Key words: heritability, production potential, hybrids, genetic parameters, silkworm, Bombyx
mori L.
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Pe3rome

[IpoyuBaHeTo € mpoBeieHO B ArpapeH yHuBepcuteT — [1moBaus npe3 nepuoaa 20202021 r. 13-
nuTanu ca HoBoch3aaaenute F1 xubpunu 0you Bpama 63xJIuaua22 x Nig2xMepedabd u Nig2xMe-
pedab x Bpama 63xJInans22, a 3a KOHTPOJIA € U3MOI3BaH MpoMHuIIIeHUAT Xuopua Super 1 x Hesa 2.
Lenta Ha u3cneBaHETO € Ja ce MpoyyaT CTOMHOCTUTE HAa BAYKHUTE KOJIMUECTBEHU ITPU3HALIM CPEAHO
TErJIO Ha CYpOB MAIIKYJ, CPEIHO TErJI0 Ha KONMPUHEHAa OOBHBKA, MPOLEHT CBUJIEHOCT, CTPYKTypara
Ha CypOBHTE MAIIKYyJU U MPOIIEHT Ha CYyXU OT CYpOBH NAIIKYJIU IPH HOBOCH3AAICHUTE TETPaxuopu-
i OyOu. YCTaHOBEHO €, Ye U JIBaTa HOBU XMOpHUJa UMAT MO-BUCOKH TMOKa3aTelld B CPaBHEHHE C W3-
NOJI3BaHUsI KOHTpoJIeH BapuaHT. C Hali-oOpy MoKa3aTesu 1o OTHOLIEHHE CPEIHO TEIJIO Ha CypOBUS
HAIIKyJ, CPETHO TEIJI0 Ha KOIPHHEHAaTa 0OBUBKA, CBIIICHOCT M CTPYKTYPa Ha CyPOBHUTE MALIKYJIH CE
omnuana Nig2xMepedab x Bpana 63xJIunnsa22, cneasan ot Bpana 63xJIunusn22 x Nig2xMepedab
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n Hakpas Super 1 x Hesa 2. HanpaBeH e u3BoAbT, 4e JBaTa HOBOCH3IAJACHN XUOpHUIa MOraT Jia ce

nmpenopbpyaT 3a U3MOJI3BAHETO UM B IIPpAKTHUKATA.

Knrouosu oymu: nacieocmeenocm, npoOyKmueern nomenyua, Xuopuou, 2enemuyHu
noxasamenu, 4YepHuyesa Konpurena nenpyoa, , Bombyx mori L.

Introduction

The silkworm (Bombyx mori L.) is one of the
most useful farm insects that has contributed to
a great extent for the human cultural develop-
ment, more specifically for supplying the finest
material for people’s clothing.

One of the challenges that selectionists face
is the transition of desired features from the pa-
rental forms to the next offspring. Taking into
account the above mentioned features, the se-
lectionists choose the parental forms from dif-
ferent silkworm populations (Bindroo & Shun-
mugan, 2014). According to (Jolly et al., 1989),
the breeds/lines created with the desired genes
are used in the reproduction programs and in the
creation of new hybrids with improved charac-
teristics.

The right choice of parental forms leads to
qualitative and quantitative improvement of the
new hybrids. (Neshagaran, 2016).

The most important economical features re-
lated to silk production include: weight of the
cocoon (g), weight of the silk coat (g), duration
of the larva period (h), length of the silk thread
(m), thickness of the thread (Kumaresan et al.,
2003).

It is necessary one to be aware of the rela-
tionships between the quantitative features of
silkworm and their significant role in the pro-
duction industry. For example, the producers of
silk worm seeds have interest to obtain a great-
er number of normal eggs from a kilogram of
implemented tribal cocoons. On the other hand,
farmers are interested in hybrids that suffer less
from diseases, are more resistant to tempera-
ture variations, give high yield of cocoons for a
shorter period of time. The producers from the
textile industry who deals with silk winding off

and cloth making recognize the length of cocoon
thread and the percentage of cocoon winding off
as the most important. According to Tribhuwan
(2011), the selection of new hybrids leads to con-
stant change in the ratio of different genes inher-
ited from the initial forms.

A number of authors (Ramesha et al., 2009;
Seshagiri et al., 2009; Reddy et al., 2010; Ku-
mar and Sankar Naik, 2011) have reported that
F1 hybrids are more productive and resistant to
diseases and stress factors compared to the pure
breeds. Furthermore, the new hybrids could be
bred easier if the appropriate technology is ap-
plied.

The present research study aimed at examin-
ing some important quantitative features of the
newly created silkworm tetra-hybrids, such as:
fresh cocoon weight, shell weight, shell ratio,
good quality cocoons, percentage of dry from
raw cocoons. The obtained information would
give us the answer whether the new hybrids
could be recommended for use into practice in
order to improve the production effectiveness.

Materials and methods

The study was conducted in the Agricultural
University of Plovdiv in the period 2020—-2021.
The following F1 hybrids were tested and ex-
amined: Vratsa 63xLine22 x Nig2xMerefa6 and
Nig2xMerefaab x Vratsa 63xLine22, as well as
the industrial hybrid Superl x Hesa2, which was
used as a control.

Each hybrid was examined at optimum breed-
ing conditions in two repetitions by 300 silk-
worms, counted after the second sleep.

The breeding conditions are presented in Ta-
ble 1.
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Table 1. Breeding conditions
Taoauua 1. YcnoBus Ha oTriexaaHe Ha OyouTe.

Feeding space for 1 box of eggs, m?
XpaHuTenHa nnoLy 3a egHa KyTuitka 6y6eHo ceme,

Instar Temperature, °C Humidity, % m?
B T ° B [ . -
b3pacT emnepartypa, C naxHocT, % Q:giat)ﬁg-:-r;n:;g of instar In the end of instar
BL3pACTTa B kpas Ha Bb3pacTTa
I 26-27 85-90 0.2 0.8
Il 26-27 85-90 1 2
1l 25-26 75-80 3 5-6
v 23-24 70-75 8 10
V 22-23 70-75 12-15 22-25

Data were processed statistically through a
one-factor dispersion analysis (Lidanski, 1988).
The values of the following important quanti-
tative features were registered: fresh cocoon
weight, shell weight, shell ratio, good quality
cocoons, as well as percentage of dry from raw
cocoons. The values of these features were es-
timated by the commonly accepted methods
(Grekov et al., 2005).

Results and discussion

The data obtained are presented in Table 2 and
3. Taking into account the fresh cocoon weight,
it could be noted that during the years of study
there was gradual increase in this value for both
new hybrids, as well as for the control Superl x
Hesa2. In 2021 the hybrid Vratsa 63xLine22 x
Nig2xMerefa6 had higher fresh cocoon weight
averagely with 66,25 mg compared to 2020, fol-
lowed by Nig2xMerefab x Vratsa 63xLine22
with difference of 28,75 mg and the control vari-
ant Super 1 x Hesa 2 with difference of 22,25
mg. Regarding the average values, it was statisti-
cally proven that both new hybrids exceeded the
values of the control, as for Vratsa 63xLine22
x Nig2xMerefa6 there were 2233,13 mg, which
was 122 mg more than the control Super 1 x Hesa
2 (2111,13 mg). The values of Nig2xMerefa6 x
Vratsa 63xLine22 also exceeded those of the
control with 193,25 mg.

Taking into account the shell weight (Table 2),
the tendency for increased values in both years
of study was observed only for the hybrid Vratsa
63xLine22 x Nig2xMerefa6 with 8,32 mg more.
In 2021 there was decrease in these values, as the
most insignificant decrease was observed for the
control Super 1 x Hesa 2 — 0,88 mg, followed by
the hybrid Nig2xMerefa6 x Vratsa 63xLine22.
Despite the registered slight decrease of the shell
weight, both new hybrids kept their relatively
higher values compared to the control Super 1
x Hesa 2, as the greatest difference was report-
ed between the hybrid Nig2xMerefa6 x Vratsa
63xLine22 and the control Super 1 x Hesa 2 —
with 76,73 mg more than the control. The value
of the hybrid Vratsa 63xLine22 x Nig2xMerefa6
was 494,16 mg, and for the control — 444,56
mg, having difference between them — 49,6 mg.
Comparing both hybrids on the grounds of the
above mentioned indicators, Nig2xMerefa6 x
Vratsa 63xLine22 showed slightly higher values
than Vratsa 63xLine22 x Nig2xMerefa6, as the
difference between both breeds was 27,13 mg.
The highest fresh cocoon weight was reported
for Nig2xMerefab x Vratsa 63xLine22, as the
difference of the average value between the hy-
brid and the control was 76,73 mg.

Fresh cocoon weight, shell weight and shell
ratio of the new tetra-hybrids are presented in
Table 2.

Statistical analysis was performed against the
hybrid Super 1 x Hesa 2.
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Shell ratio is a feature being of a great impor-
tance for silk production. The difference of the av-
erage values between the control and the hybrid
Vratsa 63xLine22 x Nig2xMerefa6 was 1,03%, and
between the control and the hybrid Nig2xMerefa6
x Vratsa 63xLine22 it was 1,62%. The difference
between both new hybrids was barely under 1%.
In both testing years the highest values were
registered for the hybrid Nig2xMerefa6 x Vrat-
sa 63xLine22, followed by Vratsa 63xLine22 x
Nig2xMerefa6 and Super 1 x Hesa 2.

The value of the structure of dry cocoons
(good quality cocoons) expressed in percents
(Table 3) for the three hybrids remained high
— over 95%, and the differences observed dur-
ing the study were under 1%. During the testing
years both new hybrids had very close values —

Table 2. Productivity of new hybrid silkworms

Tadauua 2. [lponyKTHBHOCT Ha HOBU XHOpuau OyOn

within the limits of 98%. The control Super 1 x
Hesa 2 registered a lower value compared to the
other two hybrids.

Structure of dry cocoons and percentage of
dry from raw cocoons are presented in Table 3.

Statistical analysis was performed against the
hybrid Super 1 x Hesa 2.

Taking into account the percentage of dry
from raw cocoons, the hybrid Vratsa 63xLine22
x Nig2xMerefab showed the highest value of
41,38. There was increase in this value for the
hybrid in 2021 compared to 2020, and for the rest
two hybrids this value decreased in 2021 com-
pared to 2020. Nevertheless, the three hybrids
had values over 40%.

The above mentioned analyses lay the grounds
of future research studies directed to the issues

Fresh cocoon weight, mg
Terno Ha cypoB natukyn, mg

Shell ratio, %
CBUNEHOCT Ha CcypoBm

Shell weight, mg
Terno Ha konpuHeHaTa

o6BuBKa, mg nawkynu, %

Hybrid 2020 2021 ‘ :

X 2020 2021 ‘x 2020 2021 x
Xunbpug
Vratza 63xLine 22xNig 2xMerefa 6 - -
Boauga 63 22xNig2 x Mepea 6 2200 2266.25 2233137 490 49832 49416" 2243 2248 2246
Nig 2xMerefa 6xVratza 63xLine 22
Nigd x Mepedba 6 x Bpaua 63xwns 22 2290 231875 200438 525 51757 521297 231 2299 23.05
Super 1 x Hesa 2 2100 212225 211113 445 44412 44456 2153 2132 2143

Cynep 1 x Xeca 2

P <5%; "P<1% ""P<01%

Table 3. Technological features of newly created hybrid silkworm
Ta6auna 3. TexHOTOTHYHN MPU3HAIIN HA HOBOCH3a/ICHN XUOpuIu Oyou

Structure of dry cocoons
CtpykTypa Ha cyxuTe nawkynu, ( %

Percentage of dry from raw cocoons
[MpoLeHT Ha Cyxu OT CypoBy

B00pOKaYeCcTBEHM) naLukynu (pesa)
Hybrid 2020 2021 X 2020 2021 X
Xubpua
Vratza 63xLine 22xNig 2xMerefa 6 .
Bpaua 63x/nHus 22xNig2 x Mepeda 6 98.25 98.25 98.25 40.98 4177 41.38
Nig 2xMerefa 6xVratza 63xLine 22 .
Nig2 x Mepedba 6 x Bpatia 63xTnknst 22 98.5 98.32 98.41 41.01 40.92 40.97
Super 1 x Hesa 2 975 97.97 9774 .02 4077 40.90

Cynep 1 x Xeca 2

P < 5% "P<1%; "P<0.1%
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whether these Bulgarian hybrids could be bred
in other climatic conditions in different coun-
tries around the world aiming at answering the
market demands.

Conclusions

With regards to the growing demand of natu-
ral threads and the lowering production of silk
worldwide, it can be noted that both newly cre-
ated hybrids could be recommended for their
use into practice. It was proven from the con-
ducted study that both hybrids had higher indi-
cators compared to the control variant. With re-
lation to the fresh cocoon weight, shell weight,
shell ratio and the good quality cocoons, the
highest indicators were reported for the hybrid
Nig2xMerefa6 x Vratsa 63xLine22, followed by
Vratsa 63xLine22 x Nig2xMerefa6, and Super 1
x Hesa 2 taking the last place.
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