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HEREDITARY VARIABILITY OF BIOLOGICAL
FEATURES OF MULBERRY SILKWORM UNDER
DIFFERENT CONDITIONS

Mirzaeva Arzu Rafail gizi

For the study, mulberry silk was used for different feeding seasons (spring,
summer, autumn) and adverse environmental conditions (high temperature, low
humidity, poor quality feed) using Atlas-1 and Atlas-2 lines.

During the study, we calculated the selection and genetic parameters (selection
variance (SD), genetic growth (R) and realized heritability (h2R) ratios) of the lead-
ing adaptive selection traits in successive generations of the Atlas-1 and Atlas-2 lines.

As a result, compared to the line control population, the Atlas 1 line had a
higher rate than the Atlas 2 line for the selection variance. Genetic growth was
higher in F7 and F'8 than the F6 lineage of the Atlas 1 line. The satin 2 line was
the lowest in F7 and the highest in F7 and F8 generations.

The biological parameters of both lines have a high barometric mass due to
the hereditary coefficient, the barrel curtain mass is moderate, and the survival
barrel silence is even lower.

Generally, both lines have the ability to be inherited by biological indica-
tors. The results from our selection experiments confirmed our theoretical pro-
visions and made it clear that adaptive breeding carried out under pessimistic
feeding of all generations would be beneficial.

Keywords: Mulberry silk: hybrid; environmental factors, seasonal feeding;,
heritability,; biological symptoms.

HACJIIEACTBEHHAA UBMEHYUBOCTbD
BUOJIOI'MYECKUX ITPU3HAKOB TYTOBOI'O
HIEJKOIIPAJA B PASHBIX YCJIOBHUAX

Mup3zaesa Ap3y Paghaun xvi3ot

Hccnedosanue nposoounocsy 6 pasiuuHvle nepuoovbl KopmieHus (6echa,
JI€MO, 0CeHb) U OCHOBbIBANIOCH HA HEOLALONPUSIMHBLE YCIOGUSL OKPYHCAIOULEll
Cpeobl (BbICOKAS MeMNePamypd, HUKASL GIANCHOCTb, HUZKOE KA4eCmE0 KOpMa)
C UCNONb308ANUEM TUHUL MYMO0B8020 wenkonpsada Amnasz-1 u Amnas-2.
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B xo00e uccnedosanus Ovliu 6binoaHeHbl pacuemsvl 6e0VUUX NPUIHAKOE
aoanmueHo2o0 omoopa, CeleKYUOHHbIX U 2eHeMUYecKUx napamempos (cenex-
yuonnvix oupgepenyuanos (SD), cenemuueckozo socnpoussoocmea (R) u pe-
anuzosannou Hacreocmeennocmu (h2R)) 6 nociedogamenvhblX NOKOJEHUSX
aunutl Amnaz-1 u Amnasz-2.

B pesynomame, no cpasnenuio ¢ KoumponbHou nonyaayuet aunuu, aunus Am-
nas-1 umena bonee 8bicOKYIO cKOpocmy, yem Jaunus Amaaz-2.0s ducnepcuu 8ol-
bopa. I'enemuueckuil pocm ovin evie y F7 u FS8, wem y aunuu F6 munuu Amnas-1.
Jlunus Amnasz-2 ovina camoti Huzkou 8 F'7 u camott svicoxoui 6 nokonenusx F7 u F8.

buonozuueckue napamempul 06eux 1uHULL O KOIQDUYLUEHMY HACTIeOCME8EHHO-
cmu ObLIU,; MACCA HCUBO2O KOKOHA 8bICOKAS, MACCA BYAU KOKOHA CPEOHSIS, UETIKO-
BUCTNOCHb HCUBO20 KOKOHA HUKAS, 0AXHCe ONYCKAEMCsl 00 MUHYCOBO20 NOKA3AMEIAL.

Kax npasuno, obe nunuu obradaom cnocoOHOCMbI0 HACIe008AMbCsL NO
buonozuueckum nokazamenam. Pezyniomamol HAWUX celeKYUOHHBIX IKCHEpU-
MEHMO8 NOOMBEPOUNU NPEONOINHCEHHbIE HAMU MeopemuiecKue NoL0NCeHUst U
oanu NoHAMb, YMo a0anmueroe pasgedenue, nymem 6CKAPMIUBAHUSA BCeX NO-
KOJIeHULL 8 NeCCUMUCIMUYECKUX YCII08USX, OyOem Nnoaie3HbIM.

Knrouesvie cnosa: nmymosvitl wenkonpso, subpud; Gaxkmopsl 3Kojocuye-
CKOll cCpeodbl; Ce30HHOe NUManue,; HAC1eOCMEEeHHOCHIb, DUONI02UYEeCKULL NPUSHAK.

Introduction

Creation of breeds and hybrids adapted to climatic conditions, high-yielding
and high-quality, local gene-pool and common commercial breeds and hybrids
with global breeding intentions is important for our state today.

In modern agricultural animals breeding and intercultural duplication is used
mainly as a traditional method. As a result, it is considered to be an effective meth-
od for the breeding of animal species. In modern agricultural animals breeding
and intercultural duplication is used mainly as a traditional method. As a result, it
is considered to be an effective method for the breeding of animal species.

The development of a new organism that results from a combination of two dif-
ferent sexes is accelerated, enhanced, and more productive, also called heterozygos-
ity. In silkworm, heterozygous force and hybridization are widely used. Even silk is
one of the most commonly used industries, which have grown from hybridization
to extensive manufacturing and industrial scale (Nacheva, Tzenov, Petkov, 2004).

Increasing the productivity of mulberry silkworm breeds is achieved by
breeders in the process of their selection, mainly by selection for biological
features and sometimes for technological reasons. It is known that the selection
effect directly depends on the value of the genetic parameter called the heri-



50 Siberian Journal of Life Sciences and Agriculture, Vol. 12, Nel, 2020

tability factor. However, this genetic parameter is not a constant quantity that
remains constant. Changing the feeding conditions of the parent and offspring
of mulberry silkworm’s results in a change in the value of this genetic parame-
ter, which in turn cause a change in the selection effect. It is worth noting that
the impact of feeding on parents and offspring of mulberry silkworm on the
hereditary coefficient of quantitative traits of mulberry silkworms, including
biological ones, is one of the few issues that have been studied. For example,
in Uzbekistan, the first study on the inheritance ratios for the control population
based on our literature data began in the 70s of the last century on the inher-
ited economic quantities of mulberry silkworms in the former Soviet Union.
For the first time in the former USSR U. Nasirillayev (Nasirillacv, 1985) and
in Azerbaijan under the leadership of U. Nasirillayev B. Abbasov (Abbasov,
2000) studied the hereditary biological characteristics of cocoon.

Methodology and material

In practice of every three years, in spring, summer, and autumn seasons,
from the 1st day of the fourth age until the end of feeding, the temperature in
the greenhouse is 28-30°C (norm 23-24°C) and relative humidity is 50-55%
(norm 70-75). %) is kept low. By the age of 1 to 3 years, mulberry silk was fed
6 times a day (7-8 times) and 4 times (5 times the norm) during the fourth age.

As for both selection experiments, line selection of the line Atlas-1 and At-
las-2 started from the 1st generation and continued through the 8th generation,
and we used “control populations” to determine the genetic effect of the se-
lection (Mirzoeva, Karaev, Seidova, 2018; Stahl, Rush, Schiller, Vahal, 1973;
Petkov, Petkov Z., Greiss, 2003).

Generation of offspring was made from unfavorable feeding options in each
line, and biological indicators were determined.

On the basis of the numerical material obtained from the experiment, the
inheritance coefficients of the biological productive traits of both lines were
determined (Table 1-2).

The coefficient of actual inheritance is determined by the following formula
(Stahl, Rush, Schiller, Vahal, 1973);
=R - YimVo

SD  X,-Xo

- here the actual (real) selective effect of R activity is the difference between
the mean values of the children of the selected and unselected parents (R=Y, - Vo);

Difference in SD between the selection variance or the mean of the selected
parent group and population (SD = X,-Xo);
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In our analysis, we are guided by the following genetic clauses: It is known
that the genetic effect of selection for any quantitative trait (R), that is, the ge-
netic increase in trait in the offspring, is the average phenotypic value of the
offspring (Range). The genetic increase in trait in the offspring should be equal
to the difference in the average phenotypic value (Xp ) of the offspring (Xp W)
in the offspring, which is mathematically expressed by R =X —X formula
(Kenzhaev, 1981; Nasirillaev, 1985).

Our researchers have often conducted this experiment from F1 to F5. How-
ever, since many hybrids have lost their heterozygosity after the F5 generation,
we have passed our experiment from F5 to F8, since the generation of mulberry
silk breeds is expected to produce at least 9—12 generations which causes some
indicators to change.

Results of the study: From our experience we can say the same.

First, the heritability of the biological traits of mulberry silkworms is adverse-
ly affected by environmental deterioration, including deterioration of feed quality.

Second, the reduction of hereditary ratios is more strongly influenced by
the nutritional conditions of the parents and offspring, and in the summer and
autumn compared with the spring.

Third, the heritability of the biological trait depends on the degree of tol-
erance to adverse environmental conditions of the breed or hybrid that is at-
tributed to the various environmental factors, including the quality of the feed.

We used the “control population” method to accurately determine the ge-
netic effect of the sampling on both lines.

Table 1.
Leading selection symptoms in successive generations of the Atlas-1
line selection and genetic parameters. (selection differentials,
genetic growth and realized heritability ratios)

Signs of The parents’ generation The offspring WR
selection Xoop Xen SD Xene | Xsp | R
Fs F
DBK 1,86 1,98 0,12 2,07 2,15 0,08 0,666
BPK 441 475 34 462 478 16 0,470
DBI 23,73 24,00 0,27 22,39 22,22 -0,17 -0,629
Fs F;
DBK 2,15 2,35 0,20 1,86 2,02 0,16 0,800
BPK 478 525 47 440 470 30 0,800
DBI 22,22 22,34 0,31 23,30 23,30 0,10 0,322
F; Fyg
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End of the Table 1.
DBK 2,02 2,15 0,13 1,87 2,04 0,07 0,538
BPK 470 510 40 433 458 25 0,626
DBI 23,30 23,73 0,43 23,17 22,40 0,23 0,534
DBK-age cocoon weight, BPK-barrel curtain mass, DBI-age cocoon silk.

Table 2.
Leading selection symptoms in successive generations of the Atlas-2
line selection and genetic parameters. (selection differentials, genetic)
growth and realized heritability ratios)

Signs of The parents’ generation The offspring R
selection Xpop Xen SD Xane | Xep | R
Fs Fe
DBK 1,86 1,95 0,06 2,12 2,12 0,00 0,600
BPK 432 465 18 492 480 -10 -0,555
DBI 23,22 23,84 0,18 22,73 22,60 -0,13 -0,07
Fe F,
DBK 2,12 2,27 0,15 1,95 2,06 0,11 0,733
BPK 480 525 45 456 490 34 0,755
DBI 22,60 23,12 0,52 23,43 23,78 0,35 0,670
F; Fg
DBK 2,06 2,22 0,16 1,98 2,09 0,11 0,687
BPK 490 500 10 463 468 5 0,500
DBI 23,78 22,52 -1,26 23,41 22,30 -1,11 -0,880

DBK-age cocoon weight, BPK-barrel curtain mass, DBI-age cocoon silk.

From the data, it is clear from the data that the selection of lines Atlas-1 and
Atlas-2 over the 5th generation, the differential selection bar weighs 0.12 and
0.06 g per barrel mass, 34 and 18 mg per barrel mass, and 0.27% and 0.18% re-
spectively. As it can be seen, the biological signs of the Atlas-1 line are, to some
degree, higher than that of the Atlas-2 line. Selection differentials obtained from
the 6th generation selection of lines Atlas-1 and Atlas-2 are 0.20 and 0.15 g for
the mass of the live cocoon, 47 and 45 mg for the barrel mass, and 0% for the
silica silk density. , 31 and 0.52% respectively. As it can be seen, the biological
signs of the Atlas-1 line are higher than the selection bias mass of the Atlas-2
line, while the Atlas-2 line is higher for the Atlas-1 line. In the latter generation,
it is clear that in the 7th generation, the differential selection of the lines Atlaz-1
and Atlaz-2 was 0.13 and 0.16 g, respectively, for the mass of the barrel, 40 and
10 mg for the barometric mass, and the silica of the live bar. 0.43 and -1.26%.
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As it can be seen, the biological signs of the Atlas-1 line are, to some degree,
higher or lower than that of the Atlas-2 line. Even with the selection differential,
the silica of the living bar decreased by 1.26%.

Under the influence of the selection of Atlas 1 line on the 5th generation, the
6th generation of the cocoon is 0.08 g for the average mass of the live cocoon,
16 mg for the average barrel curtain, and 0.17% for the cocoon silk. Atlas 2 did
not increase with the average mass of the live cocoon, the average mass of the
barrel curtain was 10 mg, and the genetic barrel was 0.13%. Under the influ-
ence of the sampling of the 6th generation of Atlas-1 lines, the 7th generation
of lines had a genetic increase of 0.16 g per barrel average weight, 30mm per
barrel average mass, and 0.10% for live barrel silk. There was an absolute ge-
netic increase in saturation of line 2 satellites by 0.11g to the average mass of
the cocoon, to 34 mg per barrel mass, and to 0.35% for the survival of silica.
Under the influence of the sampling of the 7th generation of satin-1 lines, the
average mass of the live cocoon in the 8th generation of the lines is 0.07g, the
average mass of the barrel is 25mg, the live barrel silk is 0.23%, the thickness
of the barrel is 0%. There was a genetic increase of 11g, the average mass of
the barrel curtain was Smg, and the silkworm was 1.11%.

The data in Table 1-2 show that in the 6th generation of the Atlas-1 line, the he-
reditary coefficient was 0.666 g according to the mass of the live cocoon, 0.470 mg
for the barrel mass, and 0.629% for the live barrel silk. Atlas 2, there was an increase
of 0.600kg per cocoon mass, a decrease of 0.55mg per barrel mass, and a reduc-
tion of -0.007% for silica barrel. In the 6th generation of both lines, we observed a
legacy of succession. In the 7th generation of the Atlas-1 line, the hereditary coef-
ficient was 0.800 g for the mass of the live cocoon, 0.800 mg for the barrel curtain
mass, and 0.322% for the cocoon silk mass. Atlas 2 was 0.733 g for the mass of the
live cocoon, 0.755 mg per barrel mass, and 0.670% for the cocoon silica. In the 8th
generation of the Atlas-1 line, the hereditary coefficient was 0.538g for the mass of
the live cocoon, 0.625mg for the barrel mass, and 0.534% for the cocoon silk. In
Atlas 2, there was a decrease of 0.677 kg by the mass of the live cocoon, 0.500 mg
by the mass of the barrel curtain, and by 0.880% on the silica of the live cocoon.

Result

There are enough lines for both lines to pass through their biological characteris-
tics. The Atlas 1 line had higher performance. Based on the results of our experience,
we propose that the creation of new breeds (reducing the feed rate, increasing the
temperature in the greenhouse, reducing relative humidity, etc.) to feed in unfavor-
able conditions. In this case, biological characteristics of the descendants of individ-
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uals selected during the spring and spring-autumn seasons of the next generation,
in particular, the inheritance coefficients of the leading selection trait will remain
quite high, but the cost of changing the selection as a result of selection increases
with phenotypic variability of biological traits in adverse conditions.

As a result, the genetic effect of selection on all seasons will increase sig-
nificantly and be fully realized. This will reduce the cost of creating new breeds
and improving existing breeds and reduce costs for the process.

Thus, how artificially unfavorable it is during the seasons, due to changes
in the content of mulberry leaves, and whether the heat is too high or too hot
during the seasons increases the phenotypic variability of all biological traits.

References

1. Abbasov B.G. Selektsionno-geneticheskie parametry khozyaystvenno-poleznykh
priznakov rayonirovannykh porod tutovogo shelkopryada Azad i Gyandzha 1
[Selection and genetic parameters of economically useful traits of the regional
silkworm breeds Azad and Ganja 1]. Kirovobad, 1975, pp. 81-91.

2. Abbasov B.Kh. [zuchenie ekologicheskoy ustoychivosti porod i gibridov tuto-
vogo shelkopryada otnositel 'no obshchey produktivnosti kokona [Cotton pro-
duction of silk fabric relative to the overall productivity of the cocoon]. Baku,
2000. XV, pp. 49-55.

3. Kenzhaev B. Nasleduemost’khozyaystvenno-tsennykh priznakov tutovogo shelko-
pryvada v razlichnykh usloviyakh vykormki [Inheritance of economically valuable
mulberry silkworms in various feeding conditions]. Tashkent, 1981. 24 p.

4. Mirzoeva A.R., Karaev V.Kh., Seidova G.A. Agrarnaya Nauka Azerbaydzhana.
2018, Ne5, pp. 119-121.

5. Nasirillaev U.N. Geneticheskie osnovy otbora tutovogo shelko-pryada [Genetic
basis for the selection of silkworm]. Tashkent: Fan, 1985. 60 p.

6. Shtal’ V,, Rash D., Shiller R., Vakhal Ya. Populyatsionnaya genetika dlya zhivot-
novodov-selektsionerov [Population genetics for livestock breeders]. M.: Kolos,
1973, 439 p.

7. NachevaY., Tzenov P., Petkov N. Study on the heterosis and its components in
hybrids between monobivoltine and polyvoltine strains of silkworm (Bombyx
mori L.) with reference to the weigth characteristic. Bulgarian J. of Agric. Sci.,
2004, N 6, pp. 741-744.

8. Petkov N., Petkov Z., Greiss H. Manifestation of heterosis and inheritance of
productive characters in simple and complex silkworm Bombyx mori L. hybrid
combinations II. Shell weigth and shell ratio. Bulgarian J. of Agric. Sci., 2003,
V. 9.N 3, pp. 385-389.



Siberian Journal of Life Sciences and Agriculture, Tom 12, Nel, 2020 55

Cnucok numepamypul

1. Ao66acoB B.I. CenekIiMOHHO-TeHETHUECKUE TTapaMeTPhl X03sIiCTBEHHO-TT0JIE3-
HBIX MPU3HAKOB PAallOHHPOBAHHBIX MOPOJ TYTOBOTO Hienkonpsaa Azax u [saH-
Joka 1: guc. ... xaua. 6uon. Hayk. KupoBoban, 1975. C. 81-91.

2. A606acoB b.X. M3yueHue 3K0JIOrHIecKOl YCTOHUMBOCTH MOPOX M IMOPUIOB
TYTOBOTO ILIEJIKOMPS/Ia OTHOCUTEIBHO OOIIEH MPOIYKTUBHOCTH KOKOHA. baky,
2000. XV. C. 49-55.

3. KemnxaeB b. HacnegyemocThb X031 CTBEHHO-IIEHHBIX TPU3HAKOB TyTOBOTO IIEJ-
KOIIpsiia B Pa3IM4YHBIX YCIOBHSX BBIKOPMKH: ABTOped. THC..KaH/.C.-X.HaYK,
Tamkent, 1981. 24 p.

4. Mup3soesa A.P., Kapaes B.X., Ceunosa I A. M3yuenue Bo3aeicTBus HakTopoB
9KOJIOTMYECKOU cpeibl Ha THOPH/IBI TYTOBOTO HIenkonpsaa / ArpapHas Hayka
AzepOaitmxana. 2018, Ne5. C. 119-121.

5. Hacupunnaes Y.H. I'eHeTnueckue 0CHOBBI 0TO0pa TyTOBOIO Lienkonpsia. Tarm-
keHt: dan, 1985. 60 c.

6. Irane B., Pam JI., unnep P., Baxan f. [lonynsunonnas reHeTHka st Ku-
BOTHOBOJIOB-cenekuuonepoB. M.: Konoc, 1973, 439 c.

7. Nacheva Y., Tzenov P., Petkov N. Study on the heterosis and its components in
hybrids between monobivoltine and polyvoltine strains of silkworm (Bombyx
mori L.) with reference to the weigth characteristic // Bulgarian J. of Agric. Sci.,
2004, N 6, pp. 741-744.

8. Petkov N., Petkov Z., Greiss H. Manifestation of heterosis and inheritance of
productive characters in simple and complex silkworm Bombyx mori L. hybrid
combinations II. Shell weigth and shell ratio // Bulgarian J. of Agric. Sci., 2003,
V. 9.N 3, pp. 385-389.

DATA ABOUT THE AUTHOR
Mirzaeva Arzu Rafail gizi, scientific worker
Institute of Genetic Resources of Azerbaijan National Academy of Sci-
ences, Department of Genetic Resources of Agricultural Animals
155, Azadlig Ave., Baku, AZ 1106, Azerbaijan
mirzyevaa@bk.ru

JAHHBIE Ob ABTOPE
Mup3zaeBa Ap3y Padauni kbI3bl, HayuHBIH COTPYAHUK
Huemumym I'enemuueckux Pecypcos Hayuonansnou Axademuu Hayx
Aszepbaiioscana, Omoen eeHemuuecKux pecypcos CeilbCKOX03UCMEeH-
HbIX HCUBOTHBIX
np. Azaonvie 155, e. baxy, AZ 1106, Azepbatioscan
mirzyevaa@bk.ru



