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ABSTRACT ARTICLEINFO
The yield of silkworm cocoons depends on many factors:  Received: 1%t April 2024

genetic conditioning, compliance with agricultural rules, quality of ~ Accepted: 4" May 2024
food, storage conditions of moths and cocoons, and the number of
butterflies emerging from the cocoons. The productivity and income KEYWORDS:
of grain farms directly depends on the number of butterflies that  silkworm, grena,
emerge from cocoons and lay eggs. By selective selection aimed at  caterpillar, cocoon,
increasing the percentage of healthy butterflies emerging from butterfly, pupa, wood
cocoons, it is possible to significantly reduce the loss of grain due to  grouse, butterfly absence,
the failure of butterflies to emerge. Purposeful work to increase the  productivity.
yield of butterflies led to the creation of lines of sex-marked breeds
C-5, C-10, C-13, C-14 with an approximately 2-fold improvement in
butterfly emergence.

Introduction

Hybrids of genetically modified, sexually dimorphic at the initial stage of ontogenesis, silkworm
breeds ready for introduction into production are characterized by high silk production and good technological
indicators, but, unfortunately, they have a relatively high percentage of butterfly absence, which significantly
reduces the yield of grains per 1 kg tribal cocoons.
Having shed their skin, the butterflies secrete 2-3 drops of the contents of the crop (“sucking stomach™)
through their mouths. This transparent alkaline liquid has the ability to wet the cocoon wall, is absorbed by it
and dissolves sericin. With the help of its head and legs, the butterfly pushes the glued silks apart without
tearing them, and through the formed round hole in the center of the head pole of the cocoon, it comes out.
Often there are ugly, for example, wingless butterflies, which instead of wings have only short processes. A
small part of the butterflies do not leave the cocoon or get stuck in the hole in its shell and die.
In our study, this is one of the main economically valuable indicators. The fact is that the use of sex-determined
breeds in hybridization at the initial stage of ontogenesis leads to the appearance of 100% pure hybrids. In this
regard, the grain from sexed rocks becomes extremely valuable, since it brings direct profit to the grain
factories. Hybrid grain from sex-marked rocks guarantees the manifestation of high heterosis in terms of
viability and silkiness, and also does not require large material costs for its preparation. Therefore, studying
the problem of butterflies not emerging from cocoons of sex-marked rocks at the greening stage becomes
relevant.
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The problem of butterflies emerging from cocoons has not been sufficiently studied. In the literature
there are a few individual works done a very long time ago [2; pp. 59-61], [11; pp. 10-11], [1; p.3-34].
Sericulture specialists consider unfavorable living conditions for silkworms to be one of the reasons for the
absence of butterflies [10; p.3-140]. Thus, [2; pp. 59-61] note that temperature conditions during the curling
of caterpillars have a significant impact on the absence of butterflies. [11; pp. 10-11] indicates that the absence
of butterflies is influenced by the location of cocoons on cocoon beds. Other researchers suggest that this
deficiency in white-coated breeds depends on the quality of the crop fluid that the moths secrete to dissolve
sericin. In addition, it was noticed that the grenas of the last days of laying and the caterpillars of the last days
of revival are less viable. By analogy with this phenomenon, it can be assumed that the butterflies of the last
days of emergence will be more weakened, as a result of which their offspring will be less viable. According
to [1; pp. 3-34], the offspring of butterflies that have not emerged from cocoons are characterized by reduced
viability at the egg, caterpillar and pupa stages; reduced viability is also observed when females mate with
males that have not emerged. In this connection, [14; pp. 3-107] recommends using butterflies from the first
or two first days of mass emergence for grain production in breeding. This will to a certain extent help to
increase the viability of the material.

Materials and methods

The work was carried out in the laboratory of genetics and selection of silkworms at the Research
Institute of Silkworms using materials from a living collection of silkworms in 2021-2023.
The living collection of silkworms at the Research Institute of Shymkent [5; p. 4-66] contains 12 sex-labeled
breeds at the grena stage: C-5 W2W2, C-5 pr.gus. W2W2, which is W3W3, S-12 W5W5, S-13 W2W2, S-14
W3W3, WhiteCocoon 1 W2W?2, White Cocoon-1 W3W3, White Cocoon-2 W5W5, SANIISH 8 W3WS3,
SANIISH 9 W2W2, S-6 W3W3. Breeds with translocation to the W chromosome of the W2W?2 gene have
straw-colored eggs with male embryos, the W3W3 gene is brown, W5WS5 is dark brown [12;p.52-72],
[13;p.51-69]. Some of these breeds were used previously and are now used in breeding and research [7; p.321-
323], [6;p.30-32] work and when creating hybrids with various practical orientations [3;p.51-55].
The purpose of the work was to evaluate sex-marked breeds from the world silkworm collection of the
Research Institute of Silkworms at the greening stage according to biological characteristics for their use in
hybridization. The search and selection of breeds for hybridization was carried out using the ranking method
[8, pp. 141-144]. The ranking method lies in the ability to establish a connection between characteristics,
which are expressed by the order of place occupied by each member of the population, i.e. place of rank in
the variation series. High ranks were determined for breeds C-5, C-10, C-12, C-13, C-14.
The main indicators of the ranked breeds were taken from the Catalog “Genetic fund of the world collection
of silkworms in Uzbekistan” [5; p.4-66].
Traditional breeding selection was carried out with the selected breeds in accordance with the “Basic
methodological provisions for breeding work with silkworms” [9; p.3-16], and also used the method of
selection by motor activity, which involves the selection of the most active caterpillars and the most active
male butterflies [4; p.45-48].
To account for the failure of butterflies to emerge from cocoons, groups of cocoon mixtures were formed,
containing 100 cocoons of each breed. After the butterflies had flown out, the cocoons were examined and
unperforated cocoons were selected from them, i.e. cocoons with unemerged butterflies.

Research results

Considering the importance of such an indicator as failure of butterflies to emerge from cocoons, we calculated
this trait in sex-marked breeds for three years. Figure 1 shows the process of butterflies emerging from
cocoons.
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Figure 1. Emergence of butterflies from cocoons of sex-labeled breeds
The number of butterflies that did not emerge from cocoons is shown in Table 1.

Table 1
The amount of butterflies not emerging from cocoons of tagged by gender of breeds by year
No. | Breed 2021 2022 2023
pp. S number of % number of % number of %
units, pcs. butterfli | cocoons, pcs. | butterfli | cocoons, pcs. | butterflies
veri not- esnot | verif | not- esnot | verif | not- not
fied | about- | emergi | ied | about- | emergi | ied | about | emerging
holey ng holey ng -
holey
1 C-5 105 13 12,0 100 14 11,0 100 13 8,0
2 C-10 | 98 13 13,0 102 13 13,0 100 13 7,0
3 C-12 | 100 14 14,0 100 14 12,0 100 14 5,0
4 C-13 | 100 10 10,0 100 7 7,0 100 17 9,0
5 C-14 | 110 20 13,0 100 18 12,0 100 20 10,0
6 o 1| 100 6 6,0 100 15 10,0 100 6 6,0
(x)

The failure of butterflies to emerge from cocoons in sex-marked breeds varied in different years - from
5% to 14%. Breeds also differ in this indicator. The highest percentage of unemerged butterflies is observed
in S-14 - 13%-10%, the lowest in S-13 - 10-7%. The absence of butterflies in the control breed Ipakchi 1 is

slightly lower (6%-10%) than in the marked breeds (5%-14%).

It is likely that serious genetic rearrangements in the genomes of tagged breeds have such a negative effect on
the metabolism of the silkworm. Perhaps, in this case, there is a dependence of the absence of butterflies on
the level of silk production of the breeds. Based on our research, the highest silk production is observed in
breeds C-14 - 23.6-23.8% and C-13 - 23.1-234%. They also have the highest absence of butterflies - in S-14
- 10-13%, in S-13 - 7-10%. There is evidence that the absence of butterflies is influenced by the caliber of
cocoons. This was determined in the unpublished materials of the report of the project KHA-9-028 for 2012

of the mechanization laboratory of the Research Institute of Shipping.
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There are reports in the scientific literature that in breeds with a spherical cocoon, the loss of butterflies

is significantly greater than in breeds with an elongated shape, and that among the non-perforated cocoons
there are more females than males. that with an increase in the percentage of wood grouse, the percentage of
unperforated cocoons increases, and that the higher the percentage of butterflies not emerging, the worse the
quality of the grena obtained from a given batch.
Scientists note that an increase in the absence of butterflies is caused by feeding caterpillars in the fifth instar
with apical leaves, poor-quality leaves, underfeeding of caterpillars in the fifth instar, a violation of the
hygrothermal regime in the fifth instar and at the time of curling, as well as the amount of fluid secreted by
butterflies.

There are many reasons why butterflies do not emerge from their cocoons. However, in our opinion,
the most likely reason is the genetic predisposition of breeds to incomplete molting of pupae. According to
research [14; pp. 3-107], silkworm genomes are saturated with recessive lethal genes, which in homozygous
combination lead to various anatomical and physiological health problems, including incomplete or
incomplete molting of pupae. To verify this, we cut open unperforated cocoons and separated the pupae with
the larval skin still attached to their back part. The results are shown in Table 2.

Table 2
Number of pupae from unperforated cocoons with remaining skin (2023)
Breeds Quantity
No. analysis of free pupae, pupae with remaining skin
pp. cocoons, pcs. pcs. pcs. %
1 C-5 13 3 10 76,9
2 C-10 13 2 11 84,6
3 C-12 14 2 12 85,7
4 C-13 17 3 14 82,4
5 C-14 20 5 15 75,0
6 IP.1 (k) 6 2 4 66,7

As can be seen from Table 2, the percentage of pupae with incomplete molting among cocoons from
which butterflies did not emerge was quite large: 75.0-85.7%, in the control 66.7%. This means that forced
inbreeding, inevitable with limited breeding material, combined with serious genetic rearrangements in the
genomes of sex-labeled breeds, causes a high percentage of butterflies not emerging from cocoons. To avoid
this, we recommend carrying out crosses between distant families of the same breed and selecting only healthy,
properly molted butterflies for the tribe, without any deviations in morphology or behavior. Targeted selection
of families with a minimum number of butterflies that did not emerge from cocoons (Table 1) can clear the
breeding material of recessive sub- and semi-lethal genes and improve the health of the breeds as a whole.
This is guaranteed to increase the yield of silkworm hybrids

CONCLUSIONS

1. It has been established that the failure of butterflies to emerge from cocoons reduces the yield of grena from
1 kg of breeding cocoons.

2. It has been determined that failure of butterflies to emerge from cocoons is predominantly genetic in nature
and is expressed in incomplete molting of pupae.

3. It has been proven that targeted selection of families with the maximum number of butterflies emerging
from cocoons leads to an increase in the yield of butterflies and, as a consequence, to an increase in the yield
of grena.
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HEBBIXO/l BABOYEK N3 KOKOHOB TYTOBOI'O HIEJIKOIIPAJIA (BOMBY X MORI L.), KAK
®AKTOP CHUKEHUSA YPOXKAWMHOCTH, ITYTEM CEJEKIIMOHHOI'O OTEOPA

Abapumosa I'yiabdaxop JpumMMaToBHa

Odoyenm, 3agedyiowel kageopwl “ILllenkosoocmeo” Kapakannakckuii uHcmumym ceibCKo20
X03AUCMBa U a2pomexHoI02Utl

Opunos Otadex OpunoBuy

Hayuno-uccneoosamenvckuii uncmumym uleiko8o0cmed, 0OKmapaHm

EnraeBa Aiirepum A3at Ku3u
Kapakannaxckoz2o uncmumyma cevCko20 X03AUCMEa U a2pomexHono2ull, cmyoeHmka 2 Kypca

AHHOTAIUA

VYpoxkaii KOKOHOB TYTOBOTO IIEJKONpPsAa 3aBHUCUT OT MHOTMX (DaKTOpOB: T'€HETHYECKOM
00yCIIOBIIEHHOCTH, COOJIFOJIEHUSI arponpaBHJl, KauecTBa KOPMa, YCJIOBUN XpaHEHUs TPEHbl U KOKOHOB U
KOJINYECTBA BBIIEAMINX U3 KOKOHOB 0abouek. OT yncna 6abouek, BBILEAINX U3 KOKOHOB U OTJIOXKHUBIINX
IpeHy, HalpsIMYyI0 3aBUCUT MPOU3BOIUTENILHOCTh M JI0XOABI I'peH3aBojoB. [lyTem cenekunoHHOro oTdO0pa,
HaMpaBJICHHOTO Ha MOBBILIEHNUE TPOLIEHTA 3/I0POBBIX BBIIEANINX U3 KOKOHOB 0a004€K, MOYKHO 3HAUUTEIBHO
CHU3UThH IOTEpU T'PEHbl M3-3a HEeBbIxona Oabouek. llenenampaBieHHas paboTa MO MOBBIIMIEHUIO BbIXOa
6abouek mpuBeia K CO3/IaHUIO JMHUN MeueHHBIX 1o noay mopoxa C-5, C-10, C-13, C-14 ¢ ynydumieHHbBIM
MIPUMEPHO B 2 pa3a MokasaresieM BbuieTa 6abouexk.
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KawueBble cjioBa: TYTOBBIM IICIKONPS, IPEHA, T'yCEHUIA, KOKOH, 0ab0uka, KyKOJKa, TIyXapH,
HEBBIX0/1 0a00YeK, YPOKANHOCTS.

Beenenune

['oToBBIE K BHEIPEHUIO B MPOM3BOACTBO T'MOPU/IBI T€HETUUYECKH MOJIU(ULIUPOBAHHBIX, C TOJOBBIM
auMop(U3MOM Ha HAYalIbHOM CTaJMM OHTOT€HE3a, TMOPOABI TYTOBOTO MICNKOMPSAIa XapaKTepU3YIOTCS
BBICOKOW IIEIKOHOCHOCTBIO M XOPOLIMMH TEXHOJOIMYECKHMHU IOKa3aTeNsiMU, HO y HHX, K COXAaJICHHUIO,
HAOJII0AaeTCsl OTHOCUTENIBHO OOJNBIIONW NMPOLEHT HEBBIXOAa 0ab0YeK, YTO 3HAYMUTENILHO CHHUXKAET BBIXOJ
rpeHsbl ¢ | Kr MIeMEeHHBIX KOKOHOB.

COpocuB mKypKy, 0a00YKH BBIIEISAIOT Yepe3 poT 2-3 Karuid COAEPKUMOro 300a («cocaTenbHOro
Kelyakay). JTa mpo3payHasl IIejIoyHas KHJIKOCTh 00J1aaeT CIOCOOHOCThIO CMAauyuBaTh CTEHKY KOKOHA,
BITUTBIBAETCS €0 U PACTBOPSET cepulrH. [Ipy momMoIm rojgoBbl 1 HOKEK 0abouyka pa3/BUTAET PacKICCHHbBIE
IIEJIKOBUHBI, HE pa3pblBas UX, U uepe3 oOpa3oBaBIleecss KPYrjioe OTBEpCTUE B LEHTPE OJOBHOIO IMOJIIOCA
KOKOHA, BBIXOJIUT HAPYKY.

Hepenko BcTpedaroTcst ypoanauBbie, HallpuMep, OecKpbUible 6a00YKH, Y KOTOPBIX BMECTO KPBLILEB
UMEIOTCS TOJBKO KOPOTKHE OTPOCTKH. HesHaunrenbHas dacTh 0abodek HE BBIXOIAWT M3 KOKOHA WIIH XKe
3aCcTpeBaeT B OTBEPCTUU €ro 00OJIOUKH U IMOTUOAET.

B namewm uccineqoBaHuu 3TO OJIMH U3 TJIABHBIX X034MCTBEHHO-IIEHHBIX IMOKa3areneil. J[eno B ToMm, 4To
UCIOJIb30BaHNE B TMOPUIU3ALMN IETEPMUHUPOBAHHBIX IO MOy Ha HAYaJbHOM CTaAWH OHTOT€HE3a MOpPOJ,
npuBoIUT K mosBiieHUI0 100%-HO YHCTBIX THOPUIOB. B CBSI3U ¢ 3TUM TpeHa MEYCHHBIX IO TIOTY MOPOJT
CTAaHOBUTCSI UCKJIFOUUTENIBHO 1IEHHOM, TOCKOJIBKY OHAa MPUHOCUT HEMOCPEACTBEHHYIO MPUOBLIH TPEHAXKHBIM
3aBojam. ['uOpuaHas rpeHa U3 MEUEHHbIX 110 I0JIy IOPOJ] FapaHTUPYET MPOSIBICHUE BBICOKOTIO reTepo3nuca
M0 >KM3HECTIOCOOHOCTH M IIEJIKOHOCHOCTH, a Takke He TpeOyeT OONbIIMX MaTepuUabHBIX 3aTpaT Ha ee
npurotosieHue. [loaromy wu3ydeHue npoOiaeMbl HEBBIXOAAa 0a00YeK W3 KOKOHOB MEUYEHHBIX IO MOy Ha
CTaJIUU TPEHBI IOPOJ, TPUOOPETAET aKTYaIbHOCTb.

[Ipobnema Bbixonma 0abo4yek M3 KOKOHOB M3y4eHa HE JOCTaTOYHO. B nmTeparype BCTpedaroTcs
OT/IeIbHbIE HEMHOTOYHCIICHHBIE PaOOThI, PO/IeIaHHbIe OYeHb 1aBHO [2;¢.59-61], [11;¢.10-11], [1; ¢.3-34].

CrenuanucThl 1Mo MIETKOBOACTBY OJHOW M3 MPUYUH HEBBIX0/a 0a00YEK CUMTAIOT HEOIAronpHusITHhIC
ycioBus conepkanus menkonpsaa [10; ¢.3-140]. Tak, [2;¢.59-61] orMedaroT, 4To TEMIepaTypHbIE PEKUMBI
BO BpEMsl 3aBMBKH TyCEHHI[ OKAa3bIBAIOT CYHICCTBEHHOE BIIMSHHE Ha HEBbIXOA Oabouek. [11;c.10-11]
yKa3bIBaeT, YTO Ha HEBBIXOJ ©0a0ouek BIHUSAET pACIONIOKEHHEe KOKOHOB Ha KOKOHHUKax. [lpyrue
HCCIIEIOBATENU MPEIIoaratoT, YTO 3TOT HEIOCTATOK OEJIOKOKOHHBIX MOPOJ 3aBHCHUT OT KadecTBa 300HOM
KUJKOCTH, KOTOPYIO BBIICISAIOT 0ab0YKM /il pacTBOpeHUs: cepuiinHa. Kpome Toro, 3amMeueHo, 4To rpeHa
MOCIEAHUX JHEW OTKIAIKU U TYCEHUIIbI TOCIEAHUX JHEH 0KUBIICHUSI MEHee )KU3HecrocoOHbl. [1o ananoruu
C OTUM SBJICHUEM MOXHO TIPEIIOJIOKUTh, YTO W 0a0OUYKH TOCIEIHUX JHEW BBIXOJOB OyayT Ooiee
ociallieHHbIe, BCIIEACTBUE YEro UX MOTOMCTBO OKaXKEeTCs MeHee Ku3HecnnocoOHbIM. Kak yTBepxkaaer [1;¢.3-
34] noromMcTBO OT 6a00YEK, HE BHIIEAIINX U3 KOKOHOB, XapaKTePU3yeTCs IOHUKEHHON KU3HECTIOCOOHOCTHIO
Ha CTaJMSIX AWIA, TYCEHUIIb U KYKOJIKH, TOHKEHHAs! )KM3HECTIOCOOHOCTh HAOII0aeTCs U MPU CIIapUBAHUU
caMOK C He Bblmenmumu camuamu. B cBssu ¢ uem [14;¢.3-107] pexoMmeHIyeT HCHOIb30BaTh JIs
I'PEHONPOU3BO/ICTBA B IUIEMEHHOM Jiesie 6aboyek MepBoro Wi JByX HNEPBbIX THEH MacCOBOro BbIX0/a. JTO B
orpezieNieHHONW Mepe OyieT criocoOCTBOBATh MOBBIIIEHUIO JKU3HECITIOCOOHOCTH MaTepuania.

MarepuaJbl 1 METObI

Pabora mpoBoauiace B J1abopaTOpUU TE€HETHKH M CeJeKIuu TyToBoro menkomnpsga HUUII wa
Marepuanax XUBOM KOJUIEKIMHU TyTOBOro menkonpsaa B 2021-2023 romax.

B xuBoii xomtekiuu tytoBoro menkonpsaa HUMII [5;c.4-66] conepxutcsa 12 MEUEHHBIX MO MOTY
Ha ctaguu rpersl mopoxa: C-5 WoWo, C-5 np.ryc. WoWo, uro W3Ws, C-12 WsWs, C-13 WoWa2, C-14 W3WS3,
Benokokonnas 1 W2W», benokokonnas-1 W3Ws, benokokonnas-2 WsWs, CAHUUNII 8 W3W3, CAHUUAIL
9 W>W>, C-6 W3Wsa. ITopotet ¢ Tparciokarueit Ha W-xpomocomy rera W2Wo IMEFOT COJTOMEHHBIH 1IBET SIHII
¢ 3apobimamu camiioB, reHa W3Ws — Oyperit, WsWs-temuo-0ypsrii [12;¢.52-72], [13;¢.51-69]. Hekoropsie
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U3 TUX MOPO]] UCIIOIB30BAIUCH paHEe U MPUMEHSIOTCS ceiiuac B CENICKIIMOHHOM U Hay4HO# [7; p.321-323],
[6;¢.30-32] paboTe 1 pu CO3IaHUK THOPHIOB C PA3IMYHON MPAKTUICCKOM HAIPpaBIeHHOCTHIO [3;¢.51-55].

[lenbto pa®oTHI ABISATIACH OLIEHKA MEUEHHBIX 10 MOy Ha CTAUH T'PEHBI OPOJ MUPOBOM KOJUIEKIIMH
tyToBoro menkonpsaa HUWII no GuonoruueckuM MpU3HAKaM JUIsl UCIIOJIb30BAaHUS UX B THOPUIM3AINM.
[Touck u BBIIEICHUE TTOPO ISl THOPHUANU3AIIMN MPOBOAWIA METOJIOM paHxupoBaHus [8;c.141-144]. Meton
PaHKHPOBAHMSI 3aKJIFOUAIOTCS B BO3MOKHOCTH YCTAaHOBHUTH CBSI3b MEXKy IPU3HAKAMU, KOTOPBIC BRIPAKAIOTCS
MOPSAIKOM 3aHUMAaEeMOT0 MeCTa KaXKIbIM YJIEHOM COBOKYIHOCTH, T.€. MECTOM PaHra B BapUALIMOHHOM PSATY.
Bricokue panru onpenenunuck y nopon C-5, C-10, C-12, C-13, C-14.

OcHOBHBIE ITOKa3aTeNu MOPOJI, MOABEPrHYTHIX PaHKUPOBAHMIO, B34Thl U3 KaTtanora «I'eHeTnueckuit
(bOoHI MUPOBO# KOJUIEKLIUK TYTOBOTO IICIKONpsiaa Y30ekucranay [5; c.4-66].

C BbIOpaHHBIMU OPOJAMH ITPOBOAMIIACH TPAAUIIMOHHAS IJIEMEHHAs! CeNeKIus cornacHo « OCHOBHBIM
METOJIMYCCKUM TIOJIOKEHHUSIM CEJICKIIMOHHON pPadOTHl C TYTOBBIM IIENKompsaom» [9; c.3-16], a Taxxke
MCIOJIb30BAJICSl METOJl OTOOpa IO JBUTATEIbHOM aKTUBHOCTH, KOTOPBIM MpearnoiaraeT oTdéop Hambomee
MOJIBMYKHBIX T'YCCHHUI[-0)KHMBIICHIICB U CAMBIX aKTHBHBIX 0abouek-caMiioB [4; ¢.45-48].

Jlns ydera HeBbIxo1a 6a00ueKk U3 KOKOHOB ObUTH C(POPMUPOBAHBI IPYIIIBI U3 cMeceil kokoHOB 1o 100
KOKOHOB Kaxk1oii mopojsl. [locie Bpuiera 6a0o4yek, KOKOHBI MPOCMATPHUBAINCH W M3 HHUX OTOWMPAINCH
HEMPOBIPSIBICHHBIE KOKOHBI, T.€. KOKOHBI C HEBBIIISAIUMU 0a00UKaMH.

Pe3yabTaTsl HCCIe10BaAHUI
YuuTniBast B&XKHOCTH TaKOT'O IIOKa3aTeid, KaKk HCBBIXO 62160‘-161( M3 KOKOHOB, MbI B TCHCHHE TPEX JICT
MIPOCUUTHIBAJIM 3TOT MNPU3HAK Y MEUEHHbIX IO moiy nopoA. Ha pucynke 1 mpexacraBiieH mpouecc BbIX0a
0a0o4eK U3 KOKOHOB.

Pucynok 1. Beixox 0a004ek n3 KOKOHOB MeYE€HHBIX M0 MOJIY OPO/
KonmnuecTBo HeBbIIEATUX 13 KOKOHOB 0ab04YeK OTpakeHO B Tadymiie 1.

Ta6auna 1
Bennunna HeBbIX01a 62004YeK U3 KOKOHOB Y MEYEHHbIX
1o MOy MOPOJ MO roaam
Ne | ITopon 2021 2022 2023

Ne bl YHCJIO KOK., IIT. ‘ YHCJIO KOK., IIT. ‘ YHUCJIO KOK., IIT. ‘
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1| po- HE- % He- | mpo- He- % He- | mpo- He- %
n BEpeH | Tpo- BbI- BEpEeH npo- BbI- BEpeH | IIpo- He-
JIBIP X0J1 TIBIP X0JT IBIP BbI-
6a0. 0a0.. X0H
6a0.

1 C-5 105 13 12,0 100 14 11,0 100 13 8,0
2 | C-10 98 13 13,0 102 13 13,0 100 13 7,0
3 | C-12 100 14 14,0 100 14 12,0 100 14 5,0
4 | C-13 100 10 10,0 100 7 7,0 100 17 9,0
5 | C-14 110 20 13,0 100 18 12,0 100 20 10,0
6 |Uo 1| 100 6 6,0 100 15 10,0 100 6 6,0

(x)

HeBbixona 6a0o4ek 13 KOKOHOB Y MEUEHHBIX I10 MOy OPOJ B pa3Hble IOkl ObLT pa3inyeH - oT 5% 10
14%. Paznuuarorcst Mo 3TOMY IMOKasaTento ¥ moposl. CaMblii BBICOKHI MPOICHT HEBBIMIEAIHNX 0abouek
Habmonaercs y C-14 — 13%-10%, camsbrit Huskuit — y C-13 - 10-7%. HeBbixog 6a0ouek y KOHTPOIBHOM
nopoabsl Mnakuu 1 Heckosbko Huke (6%-10%), yem y MedeHHbIX IOpo (5%-14%).

BeposiTHO, cepbhe3Hble TEHETHYECKHE MMEPECTPOUKH B TEHOMAaxX MEUYCHHBIX IMOPOJI OKA3bIBAIOT TAKOE
HETaTUBHBIE BIMSIHUE HAa META0O0JIM3M TYTOBOTO IIENKOMpsiaa. Bo3MoxHO, B JaHHOM ciydae, Habto1aeTcs
3aBHCHMOCTh HEBBIX0Jla 0ab04eK OT ypOBHS HIEJIKOHOCHOCTH Topoji. Mcxoas w3 HamMX uccieloBaHUM,
HauOOJbIIAs MICTKOHOCHOCTh oTMedaeTcst y nopon C-14 — 23,6-23,8% u C-13 — 23,1-234%. V Hux xe
HaOII01aeTCs U caMblil BRICOKUN HeBbIX0 0abouek —y C-14 — 10-13%, y C-13 — 7-10%. EcTb cBenenus, uro
Ha HEBBIXOJ 0a0OYCK OKa3bIBaCT BIUSHUEC KAIMOp KOKOHOB. DJTO OMNPEIEICHO B HEOMYOIMKOBAHHBIX
Marepuanax otdera nmpoekra KXA-9-028 3a 2012 rox madoparopun mexanuzaruu HUAIIL.

B HayuHOI1 JIuTEepaType BCTPEUAOTCS COOOINEHUs, YTO Yy MOPOA cO chepudeckoir hopMoil KOKOHA
HEBbIX0/J 0abovek 3HAuMUTEIbHO OOJBIIMNA, YeM Yy TOpoA C YUIMHEHHOW Qopmol, uTo cpenu
HEMPOJBIPSABICHHBIX KOKOHOB OOJIBIIE CAaMOK, YeM CaMIOB. YTO C YBEIUYCHHEM TIPOICHTA TIyXapeu
YBEJIMYUBAETCS MPOLEHT HEMPOIBIPSIBICHHBIX KOKOHOB, YTO Y€M BHIIIE MPOIEHT HEBBIXOJa 0abouek, TeMm
XY’K€ Ka4eCTBO I'PEHBI, IIOJy4EHHON OT JTAHHOW IapTHH.

VY4eHble 0TMEUAIOT, YTO K YBEIHMUYEHHIO0 HEBBIX01a 6ab04ek MPUBOIUT KOPMIICHHE T'YCEHHUIl B MSATOM
BO3pacTe BEPXYIICYHBIMU JINCThIMHU, HEJOOPOKAUYECBEHHBIN JINCT, HEJJOKOPM TYCEHHUI[ B MATOM BO3pacTe,
HapylIeHHe TUTPOTEPMHUUECKOr0 PeKMMa B MSATOM BO3pACTe M B MOMEHT 3aBHUBKH, a TaK)K€ KOJIHYECTBO
BBIIEIISIEMOM 0a00YKaMHt KHJKOCTH.

[TpuunH HeBbIXO/a 0abouek M3 KOKOHOB HasbiBaeTcsi MHOro. OpHako, Ha Hall B3I, Hambosee
BEPOSTHON MPHUYMHOM SBJISICTCS BCE YK€ TEHETHUYECKasl MPEIPACIIONIOKCHHOCTh MTOPOJI K HEMOJIHOW JIMHBKE
Kykosok. CornmacHo wuccienoBanusim [14;¢.3-107], TEeHOMBI TyTOBOrO MIENKONPS/AA HACBIILEHBI
PEIECCHBHBIMU JICTATBHBIMU T'€HaMH, KOTOPhIE B TOMO3WTOTHOM COYETAaHWH TPUBOASAT K PAa3HOrO poja
aHATOMUYECKUM H (PU3UOIOTHYECKUM MpodIeMaM cO 3J0pOBbEM, B TOM YHCJE, K HEMOJHOW WU
HE3aKOHYCHHOU JTMHBKE KYKOJIOK. UTOOBI YIOCTOBEPUTHCS B 3TOM, MBI B3pe3aJTd HEITPO LIPS BIICHHBIC KOKOHBI
Y OTJICTMIIN KYKOJIOK C HEOTOIIEAIICH OT MX 3aHEl YacTH JIMYUNHOYHON MIKYpKOM. Pe3ynpTaTel pu BeeHBI
B Ta0uIe 2.

Taoanma 2
KoJsin4ecTBO KYK0JIOK M3 He NPOAbIPSIBJIEHHBIX KOKOHOB € He oToleanel mKypkoi (2023)

NoNe [Topoasr KonnuecTBo

T MpOoaHAN3.K | CBOOOJHBIX KYKOJIOK C HEOTOIIE e

OKOHOB, IIT. | KYKOJOK, IIT. HIKYPKOM
IIT. %

1 C-5 13 3 10 76,9

2 C-10 13 2 11 84,6

3 C-12 14 2 12 85,7
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4 C-13 17 3 14 82,4
5 C-14 20 5 15 75,0
6 1.1 (x) 6 2 4 66,7

Kak BuaHO M3 TaOIUITEI 2, MPOIIEHTHOE COJIepKaHUE KYKOJIOK C HEMOJIHON JIMHBKOW Cpeld KOKOHOB,

13 KOTOPBIX HE BBIIUIH 0a00YKH, OKa3aliCs TOCTaTOYHO OonbimMm: 75,0-85,7%, B koHTpose 66,7%. 3HauuT,
BBIHY)KJICHHBIC OJM3KOPOJCTBEHHBIC CKPEIIMBAHUS, HEU30€KHBIC NPHU OTPAHUYCHHOM CEJICKIIMOHHOM
MaTepuase, B COYCTAHHH C CEPhE3HBIMH ICHETHYECKUMHU TEPECTPONKaMU B T€HOMAaX MEUEHHBIX IO TOIY
MOPOJI, BBI3BIBAIOT BBICOKHMM TPOIEHT HEBBIXOJa 0aboyek M3 KOKOHOB. UTOOBI M30€KaTh STOTO, MBI
PEKOMEHTyEeM IIPOBOIUTH CKPEITUBAHUS MEXK/TY OT/IAJICHHBIMHU CEMBSIMU OJTHOM TIOPOJIBI 1 OTOMPATH Ha IIJIEMSI
TOJIBKO 3JIOPOBBIX, MPABUJIBLHO CIMHSABIIMX 0abouek, 0e3 KaKuxX-JIH0O0 OTKIOHEHWH B MOPQOJIOTHH WII U
noBejieHud. LlenenanpaBieHHbIH 0TOOP ceMell ¢ MUHIMATbHBIM YMCIIOM HEBBIIICAIINX U3 KOKOHOB 0a0oueK
(Tab6.1) MOXXET OYMCTUTH CEJICKIMOHHBI MaTepHal OT PEIECCHUBHBIX CyO- M TOJYJIETAIbHBIX T€HOB H
03JI0POBHTH TIOPOJBI B IIEJIOM. DTO TapaHTHPOBAHO MPHBEACT K MOBBIIICHUIO YPOXKAHHOCTH THOPHUIOB
TYTOBOT'O HIETKOMPSIIA.
BriBOaBI

1. YcTaHOBIICHO, YTO HEBBIXO 0a00UYEK M3 KOKOHOB CHUYKAET BBIXOJI TPEHBI C 1 KT IIJIEMEHHBIX KOKOHOB.

2. OmnpeneneHo, 9To HeBbIX0]] 0a00UeK N3 KOKOHOB UMEET MTPEUMYIICCTBEHHO TCHETUICCKYFO TIPUPOIY
U BBIpAXKaeTcs B HETOJIHOM TMHBKE KYKOJIOK.

3. JlokazaHo, 4TO IeJIeHANIPABICHHBI 0TOOpP ceMell ¢ MAKCHMATbHBIM YUCJIOM BBIIIEAIINX U3 KOKOHOB
6abouek, MPUBOIUT K YBEITMUCHHIO BbIX0Ja 0a00UeK U, KaK CIE/ICTBUE, K YBETUYCHUIO BBIX0/Ia TPEHBI.
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