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MOP®OJTIOINA SAPOAKOBOIO MIWWKA Y OPYTOlro TA
TPETbOIO MNMOKOJ1IHb MWEHNYHO-> XNTHIX INBPUAIB

MpoBefeHO NOPiBHANbHE JOCAIAXEHHS PO3BUTKY 3ap0o4KOBOr0 MillKa y Apyro-
ro Ta TPeTbOro MOKOJIiHb MWEHUYHO-XXUTHIX Tibpnais Ta 6aTbKiBCbKUX opM.
BusaBneHo 3ani3HeHHA npouecis gndepeHuitoBaHHA MOMIOCIB LLEHOLWUTHOroO 3a-
POAKOBOro MilWwkKa y F2 NWEeHNYHO-XXUTHIX ri6pnaiB y NopiBHAHHI 3 6aTbKIiBCb-
Knmn copmamMmu. Y F2nig yac UBITIHHS POC/IVH 3apO0AKOBUIA MiLLOK 3a/IMLLAETh-
cA He3pinum. Y F3po3BUTOK i ByfoBa 3apoAKOBOro MillKa MaliXe He Bifpi3HA-
I0TbCA Bif TAKOro y MaTepuHCbKOT opmMu.

KntoyoBi cnoBa: 3apoKoBUi MilLOK, MWEHUYHO-XXUTHI ribpuan.

BBUYEHHIO TeHepaTUBHUX CTPYKTYp POCAUH poauHun Poaceae, 30Kpema
nuweHUUi Ta XXuUTa, NpuUcBsaYeHa BenukKa KinbKicTb pobiT [1—7 Ta iH.]. LWo
XX 00 NMWEHUYHO-XUTHIX riépuais, To0 TakKuUxX Aocnig>XeHb He AOoCTaTHbO. 3a
CXpelwyBaHHA M'AKOT MAWeHULUi 3 >XXWUTOM 0CO6/IMBUX aHoOMasnii y po3BuUT-
Ky 3apogka He cnocTepiranoca. B okpemux Bunagkax BiH mMaB [0OBracTty
hopmMy 3a paxyHOK po3pocTaHHA cycneH3opa i Koneopusun. EHpocnepm
6yB MEHLW pPO3BMHEHWUM, HIXX Yy MWeEHULUI, B A0ro xanasasnbHiil 4YacTuHI
3ycTpivanuca NOPOXHWMHW, W0 YTBOPU/INCA BHACMiAOK PYWHYBaHHA AesAKUX
KNIiTUH. ANeWpoHOBUI wWwap Ha gopcanbHoMy 60U 3epHIBKW He CyUinbHWUA,
a Ha BeHTpa/IbHOMY 4acTo BiACYTHiA. Ha BigmiHYy Big HOpMMW, BiH iHOAI
3'AaBNdAeTbCca 6ind wwuTka. [NianiHoBa 30Ha MiXX 3apoAKOM Ta eHpaocnep-
MOM He yTBoptoBanacsa. libpuaHe HaciHHA € >XutTtesgatHum [8]. Y FX
MWEHMNYHO-XUTHIX TibpnaiB y [J03pinux HaCiHHUX 3adyaTkKax 3apogKoBUiA
MIilWOK BiACYTHIA. Ha /ioro micui 3HaxoguTbcsa pybeub, AKUA yTBOPUBCS
3a paxyHOK pO3poCTaHHSA TKaHMHW Hyuenycy [9]. Byno BcTaHoOBNEeHO, WO Yy
MepLwworo NOKOMIHHA MWEHUYHO-XUTHIX ribpuais xanasanbHa Makpocnopa,
AK npaBuio, He BCcTyrnae B MiTo3 [10], a 3epHiBKU (hOpPMYIOTbCA AYyXXe pifKo
(0,07—0,5% 3aB's3eit).

MeTolo pgaHol poboTm O6yni0 BUBYEHHA PO3BUTKY i 6yA0BUM 3apofKOBOro
MillKa Apyroro Ta TPeTbOro MNOKO/JiHb MWEHUYHO-XXUTHIX riépugis y no-
PiIBHAHHI 3 6aTbKiBCbKMMMK dopmMamu.

MaTtepianin Ta MmeToau

O6'ekTamMmn pocnigXXeHb 6ynum riépman Apyroro Ta TPeTbOro MNOKOAiHb
BifL cxpelwlyBaHHA 03UMOT M'AKOT nweHuuyi MwupoHiBcbka 808 3 03uMUM
Xunutom Opgecbke 1.
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PizHoBikOBi 3aB's3i (y a3i K0NOoCiHHA Ta UBITIHHA pocnuH) dikcyBanu
3a HaBawwuHuM Ta 3aHyptBanu B napadiH 3a 3arasibHO MPUWUHATOK Me-
Toamkow [11]. MIikKpoTOMHIi 3pi3u 3aBToBW KW 10 MKM 3abapBawBanu
6pomdeHooBuM cuHiMm [12]. TMocTiiHI MIKpOTOMHI npenapatun (61M3bKO
200) BuBYanu nig ceitTnoBumMm Mikpockonom "BIOJTIAM”; ana 3amanboBYy-
BaHHA BWKOPUCTOBYBa/AWN puUcCyBasibHO-MpoeKUiiHNi anapat PA-7.

Pe3ynbTatn Ta iX 06roBopeHHs

BuBuanu po3BUTOK Ta 6ypoBYy >XiHouyoro rametodity y F2 Ta F3 nwe-
HUYHO-XXUTHIX riépuais y NOpiBHAHHI 3 6aTbKiBCbKUMWU dopMamu.

BusaBneHo, wo po3BUTOK Ta OyAoBa 3apOoAKOBUX MIWIKIB AwWeHuUi Mwu-
poHiBCcbKa 808 Ta >»uta Opgecbke 1 He BiApi3HAETbCA Big ONUCAHUX Y
niTepatypi Agna iHwWux copTiB [1—5].

Y 6aTbKiBCbKUX (hOpM po3Mipy 3apoaKoBOro Millka Ta WOro efnemMeHTIB
3anexaTb Bif BiKy HacCiHHOro 3ayaTka Ta MOro postallyBaHHS B CYUBITTI.
3a 6ynoBOH 3apOAKOBI MIWIKM >XWUTa Ta NWeHuUUi ayxe cxoxXxi. B mikpo-
NiNAPHIA YacTUHi 3HaxoAWTbCA ALEBUIA anapaT, WO CKMafaeTbca 3 siye-
KNITUHW Ta [ABOX CuUHeprig. LleHTpanbHa KNiTMHa — Hahbinbwa W gyxe
BaKyosiizoBaHa. Y 11 cepegHii yacTuUHi y rycTtomy TSXi yumtonsasmu Mi-
CTATbCA NOoNApHi sAgpa. AHTMNOAW, SKUX Y COPMOBaAHOMY 3apofKOBOMY
MiWWKY TpuW, AiNATbCA MIiTO30M, fAocsrakwym KinbKoOCTi ABagUSATU-TPUALATHU
[2, 3, 5]. KAiTUHM aHTMNOA PO3pi3HAKTbLCS 3a po3mipoM, opmoto, 6ynoBot0
agep.

Y @dasi KONOCIHHSA nweHUUs Mae cPopmMOBaHUM 3apogKOBUI MILLOK,
AKUN XapaKTepU3yeTbCA po3TallyBaHHAM aHTUNOAA/IbHOIO KOMMJEKCY Y
Moro xanasasnbHin 4YacTuHi. Y >xuta Opgecbke 1 Ha cTafii KOAOCIHHA po-
CNIUH Yy PIi3HUX YacTMHax KONOoCy 3apoAKOoBi MilWWKWM 6ynn abo chopmoBaHi,
abo 3HaxoAMNUCb Lle Yy LEHOUMTHOMY CTaHi. AK Bigomo, P03BUTOK 3apoj-
KOBMUX MIWIKIB Yy Ppi3HUX AiNgHKaX Kosocy 3/akiB BigbdyBaeTbCcAd HEOAHO-
yacHo. lMepwwumu gospiBalTb Ti, WO 3HAX0A4ATbCA B 3aB'A3AX UeHTpasibHOI
YyacTUHW Konocy, i uUei npouec NMae B HanNpsAMKY BepXiBKW i HU3Y KOOCY.
OcKinbKWM KOM0C XXWUTa malke BABiIYI 6inbwnii 3a KOMOC MWeHMULUi, Pi3HO-
MaHITHICTb eTaniB pPO3BUTKY 3apOoAKOBMUX MIWIKIB Yy HbOMYy 6inbwa. Xana-
3anbHi aapa UEeHOUMTHOro 3apofKoBOro Miwka 6inbwi 3a MikponinapHi
(puc. 1, A). Ue cBigunTtb Npo Te, WO AU epeHLilOBaHHA MOMOCIB 3ap0oAKO-
BOr0 MilWlKa B HOpPMi MOYMHAETbCA AYXE PpaHo.

Y [QPYroro MOKOMTIHHA MAWEHUYHO-)XUTHIX TFi6pnaiB Ha cTagil KOJSIOCIHHA
pocAnH nNpuGAnN3HO B PIBHOMY CRNIBBIAHOWEHHI 3ycTpivanuca UEeHOUWUTHI
(2-, 8-apepHi) Ta chopmoBaHi 3apofKOBI MIilLKWN.

Ha npenapaTtax 3 ABOSAAEPHUMU 3apPOAKOBUMMW MilLKaMW B MikKponinsap-
HiA 4YacTUHI HaciHHOro 3a4yaTKa 3Haxo4sATbCA AEreHepyludi Meracnopwu.
JereHepayiss 0ToOYylUYUX 3apoAKOBUIA MIWLOK KAITUH Hyuenyca LuUie He
nomMmiTHa.

Ha npenapatax 3 4YOTUPUALEPHUMMWN 3apPOAKOBMMMW MilLKaAMWU TaKOX
BUAHO 3a/IMWLIKN AereHepyrnumx MikponingapHux meracnop. Jlisuc Hyuensap-
HUX KAITUH B Ue nepiog 3HA4YHO MOCUAETbLCA. Aapa Ta sgepuyust LeEHO-
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LMTHOIMo 3apofKoBOro miwka F2 ribpugis, K npaBu/io, He PO3PI3HATbLCA
3a po3mipamn (puc. 1, B), wo cBigumTb nNpo 6inbw ni3gHiA noyaTok Aun-
(hepeHyitoBaHHA MoMCIB 3apoAKOBOro Miwka y ri6pugis nopiBHAHO 3 6a-
TbKIiBCbKUMW hopmamu.

B ¢asi uBITIHHA POCAVH 3apofgKOBUI MILWOK >XUTa 3pinuni.

Ha cTapii KONOCiHHS BOCbMMWAAEPHI LEHOUMTU Manum ABa NOMAKCU MO
4yoTUPW AAdpa; Ha npenapaTtax CEMUKTITUHHUX 3apoAKOBUX MillKiB 6aTb-
KIiBCbKUX (opM MOXHa 4iTKO 6adyntm aundepeHuitoBaHHA 3a MOpPOyHK-
LioHaNbHUMWN O03HaKamu: POPMYETbLCA ANULEBUIA anapart, UeHTpasibHa KAiTu-
Ha ¥ aHTunogu. Jlvwe He3HayHa 4YacTMHa 3apoAaKOBUX MIilWKIB F2 mana
PO3BUHEHN aHTUMoJanbHWIA KoMnsekc. | cam 3apoAKOBWUIA MILLOK, i MOro
KNiITUHU Yy F2 MeHWi, HiXK y 6aTbKIiBCbKUX (opM.

Puc. 1. YotnpunagepHi 3apoakoBi miwky xxnta Opecbke 1 (A) Ta F2 nweHN4YHo-
XXUTHBOrO riopuay (B) nig yac KonociHHA pocnivH chn — xanasanbHi agpa,
mn — MiKponinsapHi agpa
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Y F3 NWEeHWYHO-)XXUTHIX ribpunaiB y dasi KoMOCIHHSA pPOC/MH 3apo4KOBi
MIilLKWN BXe copmMoBaHi, BOHW cepefHiX PO3MipiB 3 BIiJHOCHO BE/INKNMU
KNiTUHaMu.

Ha cTapgil uBiTiHHA poC/MH 6iNbWicTh 3apoAKOBUX MIWIKIB NWeHULI i
XNTa 6ynm 3pinnmu. AHTUNOAANbHUA KOMMJIEKC po3TalloByBaBCcs Ha 6iu-
HiA CTOPOHI 3apoAKOBUX MIWIKIB, AKi Manum Benuki po3mipum (puc. 2, A,
B).

Y [ApPYroro NOKONIHHA MNWEeHWYHO-XXUTHIX TriobpugiB 3apoaKoBi MilLKK
Ha cTagii UBITIHHA pPOC/AMH 3anuwalrTbca He3pinumu (puc. 2, C, puc. 3,
A). BoHn BY3bKi, goBracTti, B HUX He BifbyBaeTbcA 36i/IbLUIEHHSA UEHTpasib-
HOT KNITUHW | NepeMilleHHS aHTUNOA4A/IbHOINO KOMMJIeEKCY Ha 6iyHYy CTOpo-
HY 3apoAKOBOro MillKa, fAK Le XapaKTepHO ANnd 3pifinx >XIiHOUYUUX rameTo-
GiTiB 6aTbKiBCbKUX (hopm. B3arani BoHWM nofibHi go chopmoBaHoro 3apoa-
KOBOro Miwka nweHuUui Ha ctagii 17 kKonociHHA (puc. 3).

Puc. 2. 3apogkoBi MilWlKN A0CNIAKYBaHMX 3/1aKiB MNif Yac UBIiTIHHA POCAUH.
A — nweHnusa MupoHiscbka 808, B — »xuto Opgecbke 1, C — F2NWEHUYHO-XXUTHIX
riopugis, D — F3NWeHNYHO-XXUTHIX ribpunais. 06. 8x, ok. 15x

Y dasi yBiTiHHA pocnuH F3 3apofKOBi MiWKW 3pini, 3 BE/IMKOW Kiflb-
KicTI0O aHTunoh. MNMOpoXXHUHA 3apofKOBOro MillKa BUTATHyTa B HanpsaMKy
Big mikponine pgo xanasum (puc. 2, D).
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3a MOpP(MOAOriYHMMKM MOKa3HMKaMW 3apoAKOBI MIiWIKW Ti6puaiB Apyroro
MOKOJTIHHA 3alimaloTb MPOMIXKHE MOMIOXKEHHA MiXK 6aTbKiBCbKUMU (opMa-
Mu. Fibpnan TpeTboro MNOKOMIHHA 6iNbwW NoAibHI A0 mMaTepuHCbKOT dop-
Mu. dopma cuHeprig Ta AAUeKNiTUHN F3 He BigpPi3HAETbCA Big TaKuXx
KNIiTUH Yy nweHuyi. dAapa cuHeprig Ta X dAaepus HeBenuKi Ta MawTb
KynenogioHy dopmy. HApapo i Agepue AWUEKAITUHWM KpynHiwi. Mexi
LeHTpasibHOT KNITUHU He 4iTKO oKpecsieHi. NMonapHi agpa 1a ix ajepus B
04HOMY @ TOMY > 3apoA4KOBOMY MillKy MaiXe 04HaKOBOro po3Mipy.

Y F3 po3BUTOK i OyaoBa 3apoAKOBOro MilwKa MaliXe He Bigpi3HAETbCA
Bifj, TAKOro y MaTepMHCbKOT dopmMu.

Pwuc. 3. 3apoakoBi MiWKKM nweHnyi MupoHiscbka 808 nig 4yac KOMOCIiHHA pocsivH (A)
Ta F2NWEeHNYHO-XXUTHIX ribpngiB nig vyac yBiTiHHA pocnuH (B) e — aiiuekniTuHa,
S — CUHeprigu, pn — NondaApHi a4pa, a — aHTUNoAanbHi KAITUHN
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AHTUNOAANbHUIW KOMMNEKC YTBOPWKTb A0CUTb BeNUKI KAITUHU. dopma
X Ay)Xe pi3HOMaHiTHa. bBbinbwicTe agep aHTUNo4 Mana eninconogioHy
opmy, 3ycTpivyanuce agpa M Kynsactoi dopmu; gesaki 6ynm 3 Bun'avyBaH-
HAMW Ta iHBariHayiamun. Apaepuys y 6inbwocTi KAITUH aHTMNog 6ynu Ky-
nenofibHi, xo4 3ycTpivyanucb agepuda i BUAoOBXeHOT dopmu. AHTMNogasnb-
HUW KOMMNJIeKC YyciX aocnig>XyBaHuUx ¢(opM XapaKTepulyBaBCHA 3HaXOAXKEH-
HAM 6inbWw BeAMKUX KAITUH Yy UeHTpi Komnnekcy. BiporigHo, ue
noB'A3aHO 3 HeoAHaKOBUM CTyneHeMm noniTeHisayil xpomocom [13, 14,
15]. BoHa MaKcumMasbHa B LEHTPi Ta 3MEHLWYETbCS B HanpsMKy nepude-
piT Komnnekcy.

BucHOBKU

1. P03BUTOK 3apoAKOBOro Miwka y F2 NWeHNUYHO-)XUTHbLOro ribpugy He
MPOAOBXYETbCA MNiCNs KONOCIHHA POCAUH; BiH 3a/IMWIAETbCA HEMOBOU
B HOBEHIZIbLHOMY CTaHi.

2. 3apoakoBi MiWKN F3 MWEHUYHO-)XUTHLOIO ri6puay i MaTtepuMHCbKOT
hopMm 3a Temnamum pPoO3BUTKY i MOpPCOSIOField MailXe He Bigpi3HA-

l0oTbCA.
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MOP®OJ10T NA 3APOABLILLEBOIO MELUKA BTOPOIoO 1 TPETbEIO
MOKONMEHUNN MWEHUUYHO-P>XAHbIX TMBEPWAOB

Pes3tome

M3yyeHo pa3BMTME 3apoAbilLEeBOr0 MewKa y BTOPOro U TPeTbero MOKOSEHWI nule-
HUYHO-PXXaHbIX TMOPUA0B N PoanTENbCKMX (hopM. BbisiBNeHO 3ana3gbiBaHue MPOLLECCOB
angdepeHumalmm nositocoB LEHOLUMUTHOINO 3apobllieBOro Mewka y F2 nueHnYHo-pXxa-
HbIX TMOPNAOB B CPaBHEHUWU C POAUTENLCKUMU (opmamn. Y F2 Bo Bpems UBeETeHUA
pacTeHW 3apoabllLEBbIA MELLOK OCTaeTcsl He3penbiM. Y F3 pa3BuTme n cTpoeHUe 3apo-
ObILLEBOr0 MeLlKa MNoYTU He OT/INYaeTCsl OT TaKoBOro MaTepPUHCKOW hopMbl.

KnioueBble cfioBa: 3apoAbllLeBblii MeLOoK, MWEHUYHO-PXXaHble rmépuapl.
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MORPHOLOGY OF EMBRIO SAC OF WHEAT-RYE HIBRIDS IN THE
SECOND AND THIRD GENERATIONS

Summary

The development of the embryo sac of the second and third generations of wheat-rye
hybrids and parental forms is studied. The delay of the process of differentiation of
coenocytic embrio sac F2 wheat-rye hybrids in comparison with primary forms was
exposed. The embrio sac of F2wheat-rye hybrids was stayed immature during the stage
of flowering of plants. The development F3embryo sac is nearly the same as that of the
maternal form.

Keywords: embrio sac, wheat-rye hybrids.
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