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Abstract

The high industrialization of the economy inevitably leads to contamination
of the environment, both globally and on the territory of Bulgaria. The effects of the
toxic and carcinogenic substances was especially clear in areas with developed
chemical and metallurgical industries.

The aim of the study was to trace the impact of the heavy metals lead and
zinc on the reproduction of the mulberry silkworm. The silkworm hybrids Superl x
Hesa 2, Bax 1 x Svila 2 and Kom 1 were fed with mulberry leaves with high content
of heavy metals collected in the area of KCM Plovdiv reported in our previous
studies.

The following biological parameters were traced: the number of viable eggs
in the laying, number of eggs with non-viable fetus, number of unfertilized eggs and
hatchability.

The high content of heavy metals inhibited the development of the
monitored biological traits. There were significant differences in the results for the
experimental and control groups. Significant influence was exerted on the number
of normal eggs in the laying.

There was a high percentage of non-viable eggs with embryos and
unfertilized eggs. The lowest obtained results for all the traits were registered for
the Kom 1 breed. It was due to the fact that it is a pure monobivoltinna breed and
not as resistant to adverse impacts as the two hybrids under study.
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BbBEOEHUE

C pasBMTMETO Ha Hay4yHO-TEXHUYECKUS MPOrpec ce CTUrHa A0 Kpu3a B
oKonHaTa cpefda. Ta ce nosiesiBa B pes3yntaT Ha WHTEH3VMBHOTO AENCTBME Ha
aHTponoreHHnTe akTopu. HactbnBaT npomeHn B 6anaHCOBOTO CbCTOSIHME Ha
oKonHaTta cpefa, uspassBally ce B MOBULLIEHO 3aMbpcsiBaHe, KOeTo pedrekTmpa
BbpXYy 30paBOCNOBHOTO CbCTOSIHME Ha XopaTa W XUBOTHUTE, Bbpxy dopata u
dayHaTa. B 1031 cmMuchbn nNpobnembT 3a 3alimMTa Ha OKonHaTa cpefa € efdHa oT
Han-BaXXHUTE 3a[la4n Ha HaLleTo CbBpeMue.

Zhou (2015) B cBouTe Npoy4dBaHWUs NpocnefsiBa HaTPynBaHETO Ha TEXKM
MeTanu B XpaHUTEeNHaTa Bepura — no4ea, YepHuua, 6yon. Metanute nocrensear B
nuctata, a OT TaM — B OpraHM3Ma Ha XpaHeHuTe C TAX KonpuHeHu Oybw.
TokcmyHMTE eneMeHTV ce HaTpyneaT B TAMOTO Ha BybuTe, KbOeTo ce 3agbpXar,
YacT OT TAX Ce U3XBBLPNAT C eKckpemeHTuTe, 6e3 ga npemuHaBaT B KpanHus
npoaykT — cypoBaTta konpuHa. Cnea wmsrpaxgaHeTo Ha KOMpMHEeHaTa HuLKa
napeuTe NpeMmHaBaT B KakaBWAW, KOUTO Ce U3XBBbPMAT KaTo OoTnagbyeH NpoaykT
npu ceunotoveHeTo. [lopagun TOBa npousBedeHUTe [OpuM  OT  3aMbpCeH
XpaHUTEeNeH W3TOYHWK KOMPUHEHW MPOAYKTU He oKassaT BpedHO Bb3JencTteue
BbpXy YOBeEKa.

BuabsT Bombyx mori L. € CBpbx4yBCTBMTENEH Ha XUMWYHWN 3aMbPCABaHUS.
By6apcTBOTO ThpnM OrPOMHM 3arybu oT HaTpaBsHE C NECTULMAN U TEXKA MeTanw.
Tow MHOro TpygHO NpeodonsBa XMMUYHUTE HaTpaBsHWUSA U ronsma vact ot bybute
ymupar.

B Hawarta ctpaHa Tsenov (1997) npaBu M3BOAA, Y€ B 3aMbPCEHN PaNoOHU C
BMCOKO CbAbpXXaHue Ha TEeXKU MeTanu He TpsbBa ga ce npoBexgaT nieMeHHU
OyboxpaHeHus. Texkute MeTanu UHXMOMpaT Hal-BaxHUTE OWOMOrMYHU 1
pPenpPOAYKTUBHU NPU3HALM.

Bcsiko uscnegsaHe, cBbp3aHo ¢ OyOeHOTO CceMenpov3BOACTBO, 3aBUCU OT
no3HaBaHeTO Ha MopdonornsaTa n cTagusa Ha pasBuTUE Ha 3apogulia B SWLETOo
(Takami, 1967).

AnuaTa Ha KonpuHeHaTa nenepyaa B NpakTukata e NnpueTo Aa ce Hapudat
,0ybeHo ceme”.

Te umaT CnNamMeHOXbNT UBAT Cnej CHacsHe, MO-KbCHO LBETbT UM Cce
npoMeHsa cnopeq npousxoda uMm. HeonnogeHwute anua octaBaT ClaMeHOXbATH,
Obp30 ce cnapyxXsaT M 3apoauWbT B TAX YMUpa. AnuaTta ¢ HEXMU3HEHU 3apoguLun
ca C TbMHOKasiB MM C YepBeHWKaB LBAT. PasmepbT Ha guuata 3aBucu OT
nopogarta 1 OT Cpoka Ha cHacsiHe. B HayanoTo Ha cHacAHeTo ca No-eA4pu OT Te3n B
Kpas. Anyata ca MOKpMTU C TBbpAa Yepynka 3a npegnas3BaHe OT MeXaHUYHM
nospeau, OT nNpocyllaBaHe U yMbpTBsBaHe Ha 3apoauia. Cnopen Tazima (1964)
npv HOpMarHMTe ceMeHa vepyrkaTa e 6e3uBeTHa 1 Nofynpo3payHa.

MATEPUAITN U METOOU
EkcnepumeHTHaTa paboTa BKMOYBA W3MOM3BAHETO Ha 3aMbpCeH
YepHUYeB MaTepuan oT YepHuyeBa rpaguHa B 6nm3oct o KombuHata 3a uBeTHU
meTanu (KLIM) B MNnoBauBe, pa3nonoxeH B 3eMnuLLETO Ha c. KykneH, B 6rim3ocTt Ao
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Mnoeame n AceHoBrpag. bybute ca xpaHeHuM NO TpU MbTU Ha OEH C eOHaKBU
KOnmnyecTBa YepHU4EeBU NuCTa.

MpocnepeHn 6sixa cnegHUTe NpusHauM: NONMMoOCTTa Ha BybGeHuTe anua,
OposAT Ha HOpMarnHO CHeceHuTe dAlLa B CHOCKa, OPOSAT SiLa C HEXM3HEH 3apoaunLu
1 6poAT HeonnoaeHu anua.

3a uenTta ca m3cnegBaHuM MO 6 CHOCKM OT BCEKM BapuaHT. ManonasaHu
Osixa  BMCOKOMPOAYKTMBHM  OenonaikynHu  xmbpman C1xX2 wn  B1xC2
(xapakTepusmpallm ce C BUCOKM CTOMHOCTM Ha OCHOBHUTE GUOMNOrMYHM NpU3HaLm)
1 MoHobuBonTMHHa nopoga Kowm 1, cbaganeHa B OCB — Bpaua npes3 1973 1.

JlonnmocTtta Ha OybeHuTe cemeHa e OT4yeTeHa Ha TpeTus OeH cneq
MacoBOTO M3ntonBaHe Ha bybure.

PE3YNTATU N OBCBHXXOAHE

Ha cwurypn ot 1 oo 4 ca npeacrtaBeHU CTOMHOCTUTE HA OCHOBHUTE
CeneKUMOHHM NpU3Hauu Npu gruaTa Ha KonpyHeHaTa nenepyaa.

Bpoi HopmanHu anLa B CHOCKA

598

468 476
' 421

Koutpona  OnwutHarpyna OnwutHarpyna OnuTHa rpyna
C1xX2 C1xX2 Blx C2 Kom 1

Que. 1. bpoli HopmanHu CHeceHu fliya 8 CHOCKa
Fig. 1. Number of normal eggs in the laying

Ot nony4yeHuTe pesyntaTu Ha durypa 1 ce BmxAa, Ye XpaHEeHeTo Ha
Oybute CbC 3aMbPCEHN YEPHUYEBU NUCTA BOOAM OO CbLUECTBEHA pasnvka Mexay
KOHTpOSiHaTa u ONUTHUTE TPynu.

3HaYMTENHO NO-HUCKN Ca CTOMHOCTUTE, MOSy4YeHU Npu xnbpuaute — ot 468
0o 476 6pos, n npu nopogaTta Kom 1 — 421 6posi HopmMarnHu siba B CHOCKa.

Pesyntatute nokasear, Ye nNpuvynHa 3a Markus 6povi HoOpMarnHO CHeCeHU
AnLa Han-BeposiTHO e MankusaT 6poit Ha obLLO CHECEHUTE AiliLa B CHOcKaTa.
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Ha dourypa 2 e otyeTeH 6poaT Ha anuaTa ¢ HeXM3HeHn 3apoauwn. Te ca ¢
YepBeHUKaBoKasB UBAT B CHOCKaTa 1 BpoaT um Bapupa B TPUTE ONUTHW FPYnu.

Bpoi alua ¢ HEeXKU3HEHN 3apoanLLn
B CHOCKa
56
38 46 |
,-_ T S
KoHTtpona c1><_>;2__ ______'"“---——-______________ x
C1xx2 Bl x C2 o
Kom 1

Que. 2. bpoli aliya ¢ HeXXU3HEH 3apodull
Fig. 2. Number of eggs with nonliving germ

Haii-ronsim e 6posT Ha siilaTa ¢ HEXU3HEHU 3apoanLuM OTHOBO npu Kom1
— 56, cnegeaH ot B1xC2 — 46, n Han-manbk — Npu xnbpunga C1xX2 — 38 6pos. MNpu
KOHTpOSHaTa rpyna He ca OTYETEHU SALA C HEXM3HEHW 3apOAMLLN.

Bpoi HeonnoaeHu ANUA

31

28

23 ’ ’
0

-

KoHTtpona ClxX2 blxC2 Kom 1

ClxX2

Que. 3. bpol HeonnodeHu sAlya
Fig. 3. Number of non-fertilized eggs
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Bucoknat npoueHT 4qnMua € HEeXW3HeH 3apoAuil, npeamsBukaH oT
HebrnaronpusaTHUTE YCNOBUSA Ha OTrNexaaHe, HaW-BepOATHO Ce AbfkaT Ha
yCTaHOBEHOTO OT Sugai et al. (1975), ye cTagMaT Ha OBapuanHuTe giua B Kpas Ha
KakaBMOHWUSI Nepuog CbOTBETCTBa Ha npodasata Ha MbpPBOTO MENOTUYHO AENEHE.
B Te3n griua T03n npouec He NMpoTuU4a MPaBUITHO M TOBA € NMPUYMHA 3a TAXHaTa
CMBPT.

KakTto ce Bwxaa oT churypa 3, npu TpUTE ONUTHU FPYNM TEXKUTE MeTanm ca
Aanv CBOETO OTpaXeHue M B CHOCKUTE ce HabnwpaBaTt Heonnogexu anua. Han-
Manbk e BposaT Ha HeonnoaeHuTe anua npu xubpuga C1xX2 — 23, Han-ronsm —
npu nopogata Kom 1 — 31. lMpu koHTponHaTta rpyna HEOMMOAeHW fAnua He ca
OTYETEHM.

Jllonumoct Ha 6ybeHuTe cemeHa %
98
Jill 67,6 67,9
52,9
KoHTpona C1xX2 B1xC2 Kom1l

duz. 4. [llorniumocm Ha bybeHo ceme
Fig. 4. Egghatchabiliity, in %

Ha durypa 4 ca npeactaBeHM CTOMHOCTUTE Ha NpuU3Haka JnuMocm Ha
bybeHume slya. HabniopgaBa ce cbllecTBeHa pasnuka mexay rpynute. [pm
KOHTponata nonumoctta € 98% W 3HAYMTENHO MO-HWUCKA NMPU OMUTHUTE TPynu.
CtonHoctute Bapupat oT 52,9 npu Kom 1 go 67,6 npu C1xX2. Hannuneto Ha
TEXKA MeTanu B YEepHUYEBUTE NMCTa € OoKasano OTPULATENTHO BIUSIHUE BbPXY
npu3Haka.

n3sogu
1. BMCOKOTO CbObpXaHWE Ha TEXKM MeTanu WHxubupa pasBuUTMETO Ha
npocrnegeHnTe GUOMNOrMYHM MpU3HaLM. YCTaHOBEHW ca CbLUECTBEHM PasfuKk/ B
pesynTatute Mexay OMUTHUTE U KOHTponHaTa rpynu. CbLUeCcTBEHO BrMsIHWE €
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oKa3aHO BbpXy Opos Ha sriLaTa B CHOCkMTe. Toin e 3HaunTenHo no-mMmanbK OT Te3n
npu KOHTponarTa.

2. HabniogaBa ce no-BMCOK MPOLEHT SiMLA C HEXM3HEHM 3apoaulin n
HeonnodeHn anua. JltonMmocTTa € OCHOBEH MpPU3HaK U Npu Hero ce HabnoagaeaT
3aHWKEHN CTOMHOCTU B CPaBHEHME C KOHTponaTa.

3. Tpu BCUMYKM wm3cnegBaHW Mpu3HauM HaW-HUCKM ca NoJflydYeHuTe
pesyntatu npu nopogata Kom 1, koeTo ce AbMKM Ha TOBa, 4e € u4ucta
MOHOOMBONTMHHA Mopoda M He € Taka YycToldMBa Ha HebnaronpusitHu
Bb3AENCTBUS KaTo ABaTa nscnegeaHu xmbpuaa.

4. bybuTe OT YnCTUTE NMOPOAM Ca C MO-HMUCKA KU3HEHOCT U NPOAYKTUBHOCT,
Nno-4yBCTBUTENHN Ca KbM HEONaronpUsSITHUTE YCIOBUSI HA XpPaHeHe U OTINeXaaHe.
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