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Tabunuia 2
3aBHCHMOCTH H3MeHeHHsl (PU3UKO-XMMHYECKHX CBOHCTB PACTBOPOB OT COCTAaBa B cUCTEMe
72,0%][41,53%> Ca(NO3)2+Mg(NO3)2+58,47%H20]+20%NH4NO3+ 8,0%KNOs}- NH.C.H4sOH
Ne ConeprKanue KOMIIOHEHTOB, %o tep, C d, r/em® n, MM%/c pH
{72,0%[41,53% Ca(NO3)2+ NH,C,H,OH
Mg(NOs)z+ 58,47%H,0]+
20%NH/NO3+8,0%KNOs}
1 100 - -8,0 1,4550 3,65 1,22
2 99,78 0,22 -10,0 1,4580 3,68 1,24
3 99,45 0,55 -12,0 1,4542 3,69 1,60
4 90,04 0,96 -10.0 1,4536 3,70 2,03
5 98,33 1,67 -7,2 1,4520 3,72 2,97
6 97,7 2,30 -7,0 1,4508 3,78 4,10
7 96,97 3,03 -6,0 1,4484 4,08 6,13
8 96,75 3,25 -6,0 1,4478 4,28 7,0
9 96,46 3,54 -6,0 1,4468 4,41 7,23
10 96,24 3,76 -6,0 1,4459 4,46 7,30

PactBop, noay4deHHbIH OCIIE HEUTPAIU3ALUU MO-
HOSTaHOJIAMHUHOM HMeEeT TeMIIepaTypy KpHCTajuIn3a-
i -6,0°C, moTHOCTS 1,4478 r/cMm® n BsizkocTh 4,2800
mM%/c, pH=7 u comepsxur (macc. %): N=13,14,
Ca=3,99, Mg=1,97, K-0=3,64.

JlaHHBI pacTBOp MOXET OBITh PEKOMEHJIOBaH B
KayecTBE JKUAKOTO YAOOpPEHHS KOMIUIEKCHOTO JIei-
CTBUS, COIEPXKALIETO OJTHOBPEMEHHO TaKUE MUTATEIb-
Hble aneMeHThl kKak N, Ca, Mg u K20.
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GENETIC POTENTIAL AND PROSPECTS FOR USING OF SILKWORM BREEDS, MARKED BY
SEX AT THE EGG STAGE
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ABSTRACT.
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To obtain the maximum effect from the heterosis of the silkworm, it is necessary to achieve an accurate
separation of breeding material into females and males in order to obtain pure hybrids. This is facilitated by the
breed of silkworm, stored in the world collection of the Science research Institute of Sericulture, labeled by sex at
the egg stage and accurate separation of the eggs by their color into females and males.

Keywords: mulberry silkworm, world collection, breed, eggs of silkworm, color, heterosis, hybrid, females,

males.

Introduction
Sericulture around the world is based on the pro-
duction of only first-generation hybrids for the mani-
festation of heterosis.

Heterosis effect is manifested mainly on the signs
of two categories - viability and quantitative character-
istics. High viability leads to increased resistance to
diseases and extreme conditions, accelerated growth
and development, fertility, as well as an increase in
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many quantitative indicators, including those of eco-
nomic importance. This is facilitated by a favorable
combination of hybridization of polymer-active genes
that control quantitative traits.

Unfortunately, on the way to obtain the maximum
effect from the heterosis of the silkworm there are seri-
ous obstacles, in particular, the inability to obtain pure
hybrids that are not clogged with parent material. The
fact that the butterflies of the silkworm mate immedi-
ately after departure from the cocoons and thus produce
pure-bred eggs of silkworm. To avoid mating within
each breed, it is necessary to separate its females and
males in advance, even before leaving the cocoons, to
then cross the females of one breed with the males of
another. Tens of millions of individuals are divided by
sex. Meanwhile, the methods of separating breeding
material by sex with pupose of hybridization are inac-
curate or time consuming. For example, in Uzbekistan,
the method of dividing cocoons by sex, based on the
weight differences between the opposite sexes, due to
the overlapping of the mass of females and males,
makes it possible to distinguish less than half of the sep-
arated females and males from the batch of cocoons,
and then with a large error in the group of each sex.

The analysis of industrial silkworm egg showed
that it contains only 45-50% of hybrid eggs, while the
rest of the eggs are the parent source breed [1].

Clogging of the hybrid silkworm egg with the
original parent breeds so reduces the yield that further
introduction of new hybrids becomes meaningless.
However, the development and improvement of seri-
culture is unthinkable without the precise preparation
of hybrid silkworm egg for industrial use. This can only

be achieved if the precise separation of elite material
into groups of females and males. The problem can be
solved by genetic methods, namely, the use of genet-
ically modified, so-called, sex-labeled silkworm breeds
in hybridization

In these breeds of silkworm, obtained in the Sci-
entific Research Institute of Sericulture (SRIS), radia-
tion method [2,3], was able artificially to mark genetic
methods females and males of different well-distin-
guishable morphological features manifested in the
early adult stage. Thanks to this, it is possible to sepa-
rate the females from the males before the butterflies
depart. Marking by sex was achieved by TRANS loca-
tion on the sex chromosome plots of autosomes genes
controlling the color of the silkworm eggs. In such
breeds a butterfly lays eggs of two colors: dark and
light. From dark eggs develop in the females, light
males. Due to this, the sex is unmistakably recognized
on the 2nd day after laying. Depending on which ge-
nome — W, W3, Ws, the breed is marked, the color of
the eggs (males) can be light yellow (W>), brown (Ws),
dark brown (Ws). An example of the use of such breeds
can serve as a hybrid of Sovetskaya-13xSovetskaya-14,
a Sovetskaya-14x Sovetskaya-13, zoned in some re-
gions of Uzbekistan.

Meanwhile, the presence in the world collection of
silkworm SRIS (124 breeds) 12 ready-made deter-
mined by sex (labeled on by sex at the egg stage)
breeds, provides the conditions for the creation of hy-
brids with 100% purity of the preparation of the silk-
worm eggs [4]. Their biological indicators are given in
table 1.

Table 1
Biological indicators of the silkworm breeds genetically modified by sex at a stage of a eggs
Ne Name of breeds Viability,% Average weight | silk-bearing,%
eggs cater- | cocoon, | shell,
pillars g. mg.
1 | Sovetskaya-5 (W, W,) 95,7 84,4 1,6 392 23,9
2 | Sovetskaya-5 (W, W) transparent caterpillars 93,9 80,4 1,69 352 21,3
3 | Sovetskaya-10 (W3 W5) 93,5 82,6 1,43 329 23,0
4 | Sovetskaya-12 (Ws Ws) 96,1 88,5 1,53 362 23,7
5 | Sovetskaya-13 (W, W5) 94,6 88,0 1,44 328 22,8
6 | Sovetskaya-14 (W3 W5) 93,7 88,2 1,46 341 23,4
7 | Belococoonaya-1 (W, W5) 92,6 86,0 1,71 333 19,5
8 | Belococoonaya-1 (W3 W53) 90,5 87.2 1,69 340 20,1
9 | Belococoonaya-2 (W5 Ws) 85,0 86,6 1,69 343 20,3
10 | SANIISH-8 (W35 W5) 90,2 89,4 1,64 300 18,7
11 | SANIISH-9 (W, W5) 85,2 87,8 1,66 333 20,1
12 | Sovetskaya-6 (W3 W5) 85,6 83,8 1,76 373 21,2
13 | Ipakchi-1 (control) 97,9 93,0 1,80 392 22,2

In table 1, together with the name of the silkworm
breeds, the symbols of genes controlling a particular
color of the serous shell of eggs are shown: W, — light
yellow, Ws-dark brown, Ws — brown.

As a control, the indicators of non-deterministic
color of the classical breed Ipakchi-1 is one of the com-
ponents of widely implemented in the Republic of in-
dustrial hybrid Ipakchi-1xIpakchi-2

Materials and methods

Every year, the materials of the world collection
of silkworm SRIS are reproduced by the traditional
method of feeding white-window breeds [5] using the
method of selection by motor activity [6] and the
method of early revival of the silkworm eggs [7].

Despite the serious genetic changes in the ge-
nomes of the species under consideration, their main
biological indicators are quite high (table.1): revival of
eggs — from 85,0% to 96,1%, viability of caterpillars —
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from 80,4% to 89,4%, silk-bearing of cocoons — from
18,7% to 23,0%. Noteworthy high silk-bearing breeds
Sovetskaya-5 (23,9%), the Sovetskaya-10 (34,0%), the
Sovetskaya-12 (23,7%), the Sovetskaya-13 (22,8%),
the Sovetskaya-14 (23,4%).

These breeds can serve as a material for creating
pure hybrids. The creation and implementation of such
hybrids can bring tangible income to the sericulture of
Uzbekistan due to the maximum use of the effect of het-
erosis in 100% pure high - silk-bearing hybrids of the
first generation.

For this purpose, work was carried out on the eval-
uation of the breeds marked by sex at the stage eggs of
the world collection of silkworm SRIS on the biological
characteristics for use in hybridization. Search and se-
lection of breeds for hybridization was carried out by
ranking method [8]. The ranking method consists in the

possibility to establish a relationship between the fea-
tures that are expressed by the order of the occupied
place by each member of the population, i.e. the place
of rank in the variational series. In this case, the pro-
cessing includes not the absolute values of the varying
features, but the ordinal places or ranks occupied by the
members of the population for each of the correlating
features. The best performance characteristics occupy
the first place, and then drop-down the values of the in-
dicators. Then minimum sum of points of the consid-
ered characteristics, the list of breeds (or one breed) of
high rank with the best rates.
Research result

The results of the evaluation of biological indica-
tors marked by sex at the stage of silkworm eggs are
shown in table 2

Table 2

Ranks marked by sex at the egg stage silkworm with the assessment of biological indicators

Ne Name of breeds Viability of weight of cocoon, | silk-bearing, sum of
caterpillars, % g. % points
abs. un rank abs. un rank | abs.un | rank
1 | SANIISH-8 (W3 W3) 90,8 1 1,41 10 15,8 10 21
2 | SANIISH-9 (W, Wy) 79,5 10 1,59 4 20,1 8 22
3 | Belococoonaya-1 (W, W») 89,2 2 1,51 6 20,0 9 17
4 | Belococoonaya-2 (Ws Ws) 83,8 8 1,62 2 20,6 3 18
5 | Sovetskaya-6 (Ws Ws) 86,9 6 1,63 2 20,3 7 16
6 | Sovetskaya-5 (W, W») 84,4 7 1,64 1 23,9 1 10
7 | Sovetskaya-10 (W3 Ws) 88,6 3 1,43 9 23,0 5 17
8 | Sovetskaya-12 (Ws Ws) 88,5 4 1,53 5 23,7 2 11
9 | Sovetskaya-13 (W, Wy) 88,6 3 1,44 8 22,8 4 15
10 | Sovetskaya-14 (W3 Ws) 88,2 5 1,46 7 23,4 3 15

From table 2 it is seen that the highest viability of
caterpillars is a breed SANIISH-8 (W3 Ws3), Belo-
cocoonaya-1 (W; W), the Sovetskaya-10 (W3 Ws), the
Sovetskaya-13 (W, W3). The high mass of the cocoon
occurs in breeds of the Sovetskaya-5 (Ws Ws), Belo-
cocoonaya-2 (Ws Ws). The best silk-bearing of cocoons
were breeds Sovetskaya-5 (W2 W,), Sovetskaya-12
(Ws Ws), Sovetskaya-14 (W3 Ws). The lowest amount
of points and, accordingly, high ranks are gaining
breeds Sovetskaya-12 (Ws Ws), Sovetskaya-13 (W>
W), Sovetskaya-14 (W3 Ws3). These breeds are prom-
ising in terms of their use for hybridization in obtaining
100% pure hybrids.

After ranking, i.e. determination of the occupied
places of collection breeds on the main biological signs
and selection of the best breeds, it is necessary to carry
out selection work for the purpose of improvement of
economic and valuable properties [9]. The fact is that
with the collection breeds for a long time only mass se-
lection was carried out only possible when working
with the collection in the existing conditions. This in-
evitably had an impact on key biological indicators. To
raise the productive characteristics of the selected spe-
cies should be carried out seed feeding with a rigid se-
lection at all stages of development of silkworm.

Summary

As part of the world collection of silkworm SRIS
there are breeds, marked by sex at the stage of eggs and
characterized by high biological indicators. Such

breeds can be used to obtain 100% pure hybrids with
the maximum manifestation of heterosis.

However, the use of such hybrids in the industrial
silkworm production of the Republic is impossible, due
to the lack of currently devices for the separation of the
silkworm eggs by color. Currently, we are working to
develop a "Devices and software technologies for dis-
tribution of silkworm eggs labeled by sex of the breeds
of the silkworm" according to the grant “FA-2018-015"
from Ministry of Innovative Development of the Repub-
lic of Uzbekistan

It is expected that in the near future the device will
be ready for operation and put into production. There-
fore, hybrids of mulberry silkworm with 100% purity
of preparation, created using genetically modified gen-
der-marked eggs breeds, prepared for implementation
in the next 5 years, will be in demand and successful in
production.
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SLUDGE LEACHING WITH DISTILLED WATER FOR THE STUDY OF MIGRATION OF HEAVY
METALS AND ARSENIC

AHHOTAIUAA.
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W3-3a pa3mbiBa otBanoB I'OK «TyBakoOanbT» CE30HHBIMHU M JTOXKJEBBIMH ITOTOKAMH TPEICTABISETCS 0OJIb-
I1ast HKOJOTHYECKast MPoOIIeM, TOITOMY AJIS IMKBUAAIIMN TEXHOT€HHBIX OTXOAO0B HCCIIEIOBAINCEH BhINIEIAuNBa-
HHE 1IJIaMOB, M3BJICUCHUS BPEAHBIX KOMITOHEHTOB. [Ipearaercs skoHOMIYecKoe 000CHOBaHHE TI0 YTHIIM3ALUH
OTXOJIOB M HCIIOJIb30BAHHUE €T0 B KaUeCTBE JI00aBKH B M3TOTOBJIEHNH KOMIIO3UTHBIX MaTEPHAIIB.

ABSTRACT.

Because of erosion of mine dumps "Touchball" seasonal and rain-is a vast environmental problems, therefore,
to eliminate industrial wastes was investigated in leaching slimes, extracting harmful components. The economic
justification for waste disposal and its use as an additive in the manufacture of composite materials is proposed.

KiiioueBble c¢JI0Ba: OTXOJ, LIUIaM, JUCTWIIUPOBAaHHAs BOJA, OTBAJ, MBIIIBIK, aMMHAYHO-KapOOHATHBIN

pacTBOp, BhILLIETAYHBAHUE.

Key words: waste, sludge, distilled water, dump, arsenic, ammonia-carbonate solution, leaching.

B TOCJIEAHEES BPEMS TCXHOI'CHHBIC CUCTEMbBI CTAJIN
00bEKTaMH MPHUCTAIHHOTO BHUMAHUS U N3YyYCHUS KaK
CephEe3HBI MCTOYHMK 3arpsA3HEHUS OKpY)Karomiei
Cpenbl W TEXHOTCHHBIE MECTOPOXKAEHHS OJIHOBpe-
MeHHO. OfHUMH n3 Takux o0bekToB B PecrryOimke
ThIBa SBIISIOTCS MBIIIBSIKCOAEPIKAIINE OTXObI OT TH/I-
POMETAILTYPrU4ecKOro nepejiena ObIBIIero KoMOuHarTa
«TyBakobansTy». PaccmarpuBast OTXOABI KaK IEHHOE
TEXHOI'€HHOE MECTOPOXKACHHE, PEUICHHE JKOJOTrHde-
CKOM HpO6HeMLI MBIIIBSIKOBBIX OTBAJIOB BUJUTCS B UX
KOMIUIEKCHO# nepepaboTKe ¢ MPUMEHEHHEM 3KOJIOTO-
0e30MacHBIX TEXHOJIOTHH 000TaIIeH!s C OJTHOBPEMEH-
HOM MX JMKBHAALMEH KaK odara 3arpsa3HeHHs] OKpYKa-
IoIIel cpezpl peruoHa. B cBs3u ¢ 3TMM OBbLIM NpoBe-
JICHbl HCCJIEJIOBaHMS 110 BBIIIEIAUYMBAHUIO [IUIAMOB
JUCTHJUIMPOBAHHOM BOMOM Ul WM3y4YEHUS MHIPAlUU
TSDKEJIBIX METAUIOB M MBIIIbSKA, a TaKkkKe aMMHad-
HBIMH M aMMHadyHO-KapOOHATHBIMH DPAacTBOpaMHM IS
W3y9ICHUS] ONTUMAIIBHBIX YCIIOBUH N3BICIECHUS HUKEIS,
MeIM, KoOaabTa.

Jnst u3ydeHnss XMMHYECKOTO COCTaBa PACTBOPOB
BBIIIETIAYNBAHNS IIIJIAMOB OBUTH OTOOpaHBI MPOOKI C

pasHBIX ypoBHEil u3 kapTel Nel, KoTOpast peKyJIbTHBH-
poBaHa ¢ noBepxHocTH. Homepa nmpob cooTBETCTBYIOT
orpeneieHHOH riryonHe: mpoda Nel — BepxHWMIA Topu-
30HTANBHEIN ypoBeHB, 0 M, mpoba Ne2 — 0,5-1,2 M,
poOb1 NeNe 3, 4, 5 — 2,4-3 m. Ha nepBoMm 3tarie uccie-
JIOBaHMH B KaueCTBE PACTBOPOB BBHIIIEIAUYNBAHUS HC-
oJIb30BaNu Tuapokapbonatr ammonus 0,1%, THIpoK-
cun amMoHus 10%, a TakKe AUCTHIUTMPOBAHHYIO BOAY.
PactBOps! 0003HaueHB! puMcKkuMH Idpamu: | — mu-
CTHJUTHpOBaHHAs Boja, || — ruapoxapboHaT aMMOHUS
0,1%, Il — ruapoxcun ammonust 10%. CooTHOIIEHUS
TBEpOH M XKHUAKOH (a3 6putn B3aTHL: 1:5, 1: 50. B pac-
TBOPAX BBIIIEIAUYNBAHUS OBUIM ONPEENICHbl MbIIIbSIK
(OTOMETPUYECKUM METOZOM 110 00pPa30BaHMIO MBIIIb-
SIKOBOMOJIMOJICHOBOH CHHM Ha crekTpodoromerpe
C®-46, a k00aNbT, HUKEIb, MEb - HA aTOMHO-a0COPO-
roHHoM cnekrpomerpe AAS 5FL. B kapOoHaTHBIX U
BOJIHBIX PAaCTBOpax BBIIIEIAUNBAHUS C COOTHOIICHHEM
T:2K=1:50 ompenensnuch conaepkaHus KapOoHAT - H
THAPOKapOOHAT-MOHOB, XJIOPHI-MOHOB, KaJIbIIUs, Mar-
HUSL.
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