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MUKPOMOP®OJIOMM4ECKUE N BUONOrMYECKUE OCOBEHHOCTMU BYKBULIbI
NEKAPCTBEHHOW (BETONICA OFFICINALIS L.) B YCNOBUAX CEBOOBOPOTA
OMNbITHOIO NoOnA BUNAP

B ycnosusix azpouyeHo3a HeyepHo3emHOU 30Hb1 byK8uUa flekapCmeeHHasi HaqyuHaem ompacmame 6CKo-
pe nocre masHUsi CHeaa, omnuyaemesi npodomKumesnbHbIM ugemeHuem (25-27 cymok). bykeuuya nekap-
cmeeHHas npoxodum ece (beHonoaudyeckue (hbasbl passumus (8eceHHee ompacmaHue, b6ymoHu3ayus,
usemeHue, niodoHoWeHue, ommupaHue HadseMHoU Yacmu). Bnepabie nposedeH MUKpoMopghonoauyeckuli
aHarnu3a anudepMbI IUCMO8OU nnacmuHKU byKeuub! 1eKapCmMeeHHOU, 8bipauweHHOU 8 YCrosusiX noleeoeo
cegoobopoma. Ha gepxHeli anudepme XenesKku ecmpeyaromes: o4eHb pedKo, OHU UMetom 4 ebidenumersb-
HbIX KITeMKU U pacnosioxeHb! NPeuMyLwecmeeHHo 8 cpedHell yacmu nucma biuxe K UeHmparnbHOU XUriKe.
Ha adakcuanbHoll cmopoHe nucmbes Korudecmso yembuy, Ha 1 Mm2 cocmaensem 254,79+17,31 wmyk.
KnemouHble cmeHku umerom npodosieosamo-okpyanyro ¢opmy. Ha abakcuanbHOU cmopoHe fiucma Kiie-
MOYHbIE CMEHKU umerom uagunucmyro goopmy. Konuyecmso yembuy Ha 1 mm2 560,51+34,18 wmyk. [nuHa
mpuxomos Ha adakcuanbHol cmopoHe nucma 394,83+40,21 mkm. lnomHocmb ux pacnpedeneHusi Ha
gepxHell anudepme 8biie, 4em Ha HUXHel, u cocmasnsaem 343,76x13,71 Mkm. Ha abakcuarnbHoli cmopoHe
niucma pacnonazatomes boniee KpynHbie ycmbuya U 3ghupomaciiuyHble Xenesku. [Juamemp xene3ok Ha
HUXHel anudepme pageH 51,27+48,23 mkm, a ux yucno — 114,64+10,35 wm/mm2. MameH4usocmb U3y4eH-
HbIX CMPYKMYyPHbIX 3NIeMEHMo8 anudepmuca nucma eapbupyem: HU3Kas (Kou4ecmeo OCHOBHbIX KemoK
aNuUdepMbl, YUCIIO yembUL, Ha 0beux CMopoHax ucma u ux pasmepsbl); cpedHsIs (Koruyecmeo Xene3ucmeix
MPUXOM U Xene30K Ha abakcuasbHOU No8epxXHOCMU fIUCMO8OU NIACMUHKU U UX pasMepbl); 8bIcokas (Ko-
JIUYECMB0 Xee3ucmbIX MPUXOM U Xene30K Ha adakcuasbHoU No8epxXHOCMU /IUCMO8OU NaCMUHKU U UX
pa3mepsl). [TonyyeHHble pesybmambsi MOXHO UCNOb308amb 8 0abHeUWUX ucciedosaHusx no 3Komo2uuU
0aHH020 8uoa.

Knroyeeble crniosa: byksuua niekapcmeeHHas, a2poueHos, (heHomnoauyeckue hasbl, snudepma, mpu-
XOMbI, ycmbuya
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MICROMORPHOLOGICAL AND BIOLOGICAL FEATURES OF THE BETONICA OFFICINALIS L.
UNDER THE CROP ROTATION CONDITIONS OF THE EXPERIMENTAL FIELD VILAR

In the conditions of the agrocenosis of the Non-Chernozem zone, the Betonica officinalis begins to
grow soon after the snow melts, it is distinguished by long flowering (25—-27 days). The Betonica officinalis
goes through all the phenological phases of development (spring regrowth, budding, flowering, fruiting,
death of the aerial part). For the first time, a micromorphological analysis of the epidermis of the leaf blade
of the Betonica officinalis grown under field crop rotation was carried out. On the upper epidermis, the
glands are very rare, they have 4 secretory cells and are located mainly in the middle part of the leaf closer
to the central vein. On the adaxial side of the leaves, the number of stomata per 1 mmz2 is 254.79+17.31.
The cell walls are oblong-rounded. On the abaxial side of the leaf, the cell walls have a sinuous shape.
The number of stomata per 1 mm? is 560.51+34.18 pieces. The length of trichomes on the adaxial side of
the leaf is 394.83+£40.21 um. The density of their distribution on the upper epidermis is higher than on the
lower one and is 343.76£13.71 um. On the abaxial side of the leaf are larger stomata and essential oil
glands. The diameter of the glands on the lower epidermis is 51.27+48.23 um, and their number is
114.64+10.35 pieces/mmZ. The variability of the studied structural elements of the leaf epidermis varies:
low (the number of basic epidermal cells, the number of stomata on both sides of the leaf and their size);
medium (the number of glandular trichomes and glands on the abaxial surface of the leaf blade and their
sizes); high (the number of glandular trichomes and glands on the adaxial surface of the leaf blade and
their size). The results obtained can be used in further studies on the ecology of this species.
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BeeneHue. byksuua nekapcteenHas (Betonica H.B. MopTHsaruHoi ¢ coasTopamu (2010, 2011)
officinalis L.), niv yncTel, nekapCTBeHHbIN (Stachys  onucaHbl pesynbTaTbl U3yYeHus Bruonorum passu-
officinalis (L.) Trevir.), — Bua popa byksuua Tua Betonica officinalis L. npu ee MHTpogyKUuMM B
(Betonica), cemeicto AcHoTkoBble [1]. YCNOBMAX CPEOHETAeXHOW MOA30HbI Ha TEPPUTO-

Pactenune Bbicoton go 100 cm. Jluctes cynpo-  pum Pecnybnukn Komu [2, 3]. Onucaxbl Buornoru-
TUBHblE, YepeluyaTble, NPO4ONroBaTO-ANLEBMAHbIE,  Yeckne OCOOEHHOCTM pacTeHwun ByKBuLbl B yCro-
C ropogyaTtbIM Kpaem, onyLeHHble ¢ 06enx cTopoH.  Busix KpbiMa [4] u B ycrosusix 60TaHUYeckoro caga
Y NpUKOPHEBBIX NUCTLEB AfINHHbIE Yepelkn. LiBeT-  MMA B Mockse [5]. B goctynHon nutepatype oT-
KW KpynHble, oboenonble, cobpaHbl B cuasWwmMe B CYTCTBYKT nogapobHble Guomopdonoruyeckue uc-
nasyxax BEPXHUX NUCTLEB MOMYMYTOBKW; HA KOHUE  CrieaoBaHust OykBuUbl, NpouspacTtatlien B ycno-
ctebns couBeTust KOrocoBMAHble. BeHuuk CBETNO-  BMSX arpoLieHo3a B HeuepHo3eMHow 30He PO.
nypnypoBbIi. 1104 COCTOUT M3 YeTbipex NpoJonro- B.B. ApTembeBoi Bbinn nccneaoBaHbl aHaTOMO-
BaTbIX, TPEXTPaHHbIX, rnagkux OypbiX OOHOCEMSIH-  OWarHOCTUYECKMe MPU3HAKW JIMCTOBOM MMACTUHKW.
HbIX opeLukoB (apemoB). lnogbl B HevepHosemHoir  OnpegerneHa ¢opma KIeToK BEPXHEN U HDKHEN
30HE CO3peBatoT B Mone—okTsibpe [2, 3]. anuaepmbl. OnpedeneH Tvn yCTbUYHOrO annapara
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(BMauuTHbIN), 0BHAPYXeHbI TPUXOMbI ABYX TUMOB 1
aMpHOMacnnyHble xeneskn [6]. Y pacteHwn
Stachys officinalis (L.) Trevis. subsp. officinalis n3
WTanuu BbISBNEHbI NenbTaTHbIE XeNeskn 1 rofos-
yaTble TPUXOMbI Ha BCEW NOBEPXHOCTU NIUCTLEB [7].
OpfHaKo KOnMYecTBeHHble M MeTpuyeckue nokasa-
Ten anuaepMbl He ObIn ONUCaHbI.

Llenb nccnepoBaHusl — n3yyeHne eHonoruy,
aHaTOMUYECKMX OCOBEHHOCTEN NUCTbEB BYKBULIbI
nekapcTBeHHon Betonica officinalis L. B ycnosusix
ceBoobopoTa onbiTHOro nonst BUJAP.

Matepuanbl u metogbl. O6bekTOM Wccneno-
BaHUS ABMANNCL MHOTOMNETHUE pacTeHus GyKBuMLbl
n3 Guokonnekuymm OreHY BUIIAP (Mocksa), npo-
n3pacraroLme Ha OnbITHOM Mose.

PacteHns BbicaxeHbl paccagon B 2016 r. no
cxeme 30x60 cm. [MoyBeHHbIA NMOKPOB NpencTas-
NeH [epHOBO-NOA30NUCTLIMKA  CPEAHEONOA30MeH-
HbIMU MbINEBaTbIMA CYIAMHKAMK, NaxOTHbIA ropu-
30HT MOLHOCTB 22-23 cM. [lo rpaHynomeTpuye-
CKOMY COCTaBy MOYBa MAxXOTHOMO Criosl Tsxenas
cyrnuuuctas, rymyc (no Topury) — 2,23 %, pH co-
neson - 5,15.

®eHonornyeckme N MUKPOMOPOnornyeckne mc-
CnefoBaHUs NPOBOAMAM N0 OBLIENPUHATLIM METO-
ovkam [8-10] ¢ nomoLLb0 CBETOBOTO MUKpOCKONa
IOMO MUKMEQL-1, doTorpadmpoBanm kamepon
14,0 Mn USB 2.0 C-Mount. Beibopka cocTaensna
10 m3mepeHuin, cTatucTuyeckas obpaboTka (cpea-
Hee 3HayeHue, ero owubka, KodauUMeHT Bapua-
Lun) BbinonHeHa B nporpamme MS Excel [11].

MMorogHble yCroBMS BO BPeMSt MPOXOXAEHMs
PacTeHUsIMU  OCHOBHbIX  (DEHOMOrMYecknx a3
YTOUHANW Ha WHTEpHeT-pecypce «[loroga u Kknu-
maT» ans Mockebl 1 MockoBckoit obnacty [12].

PesynbTatbl U Ux obcyxaeHne. Hayano ot-
pactaHus OykBuUbl NeKapcTBEHHOM 0ObIYHO Mpu-
XOOMTCS Ha KOHeL, NepBon — BTOPOMN Aekafbl anpe-
N, 4O 9TOro BpeMeHn HaboaakTcs TONbKO nepe-
31MOBaBLUME NUCTbS. Hayano BeceHHero oTpacra-
HWS OYKBMLbI NEKApCTBEHHOM MPOMCXOQUT mocre
nepexoda CpeAHECYTOYHOW TemnepaTtypbl 4epes
otmeTky 0 °C u TasHua cHera. B mapte 2020 r.
OTMevYanocb paHHee oTpactaHue (11 mapta) B
CBS31 C MOBbLILIEHNEM CPEAHECYTOYHON Temnepa-
Typbl. OTOMY TaKke CrnocobCTBOBANM ManoCHEX-
Hble ¥ Tennble 3UMHKE MecsLbl (Tabn. 1).

Tabnuya 1
deHonornyeckune HabnoaeHun 3a Betonica officinalis, 2017-2020 rr.
Fon BeceHHee ByToHU3aLUMs LiBeTeHue Co3peBaHue
oTpacTaHue Havano Macc. Hauano Macc. Konell nnoaos
2017 11.04 17.06 27.06 04.07 08.07 29.07 30.08
2018 20.04 16.06 22.06 27.06 02.07 22.07 26.08
2019 19.04 18.06 24.06 28.06 03.07 25.07 02.09
2020 11.03 17.06 22.06 27.06 03.07 24.07 30.08

Hanbonee no3aHas gaTa Hadana OTpacTaHus
otmeveHa B 2018 r.: 20 anpensi. CpegHssa Temne-
patypa MapTta Obina OTpuUaTenbHOW, O4HAKO B
anpene TemnepaTtypa BO34yXa npeBbicuna cpea-
Hioto Ha 1,1 °C. Hayano ByToHu3auum npouexoaut
B CpedHemM BO BTOPOW [ekafe WIoHs, maccoBast
OyToHM3aUMst — B TpeTben gekaae MioHs. INpogon-
KUTENBHOCTb OYTOHM3aUMM [0 Havana LBETeHWs
coctasnsiet 10-17 cytok. MaccoBoe LBeTeHWE Ha-
YNHAETCA B KOHLE TPeTbel Aekaabl WIOHS — B Ha-
yarne nepeou Aekagbl uons. MpoJomKUTENbHOCTL
LUBETEHMSI B 3aBMCUMOCTY OT YCNOBUIA YBNAXHEHMS
W TemnepaTypbl BO3AyXa B TeYeHue heHonornye-
CKOW (pasbl cocTaBnseT oT 25 po 27 CyToK
(cm. Tabn. 1). Hayano cospesaHus nnogos 06bI4HO
OTMeYaeTCs B KOHUe aBrycTa. KoHey Beretauuu B
cpeaHem no rogam Hactynaet B |-l gekage Hosb-
ps, NOCne nepexoaa CpeaHeCyTOYHbIX TemnepaTtyp
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yepe3 0 °C B CTOpPOHY MOHWXeHus. CamoceB He
obpasyetcs. B ycnoBusix arpougHo3a W3MEHEHWe
MOrofHbIX YCMOBWN HE OKasblBaET 3HAUMTENBHOrO
BMMUSHWS HA HACTYNIEHNE OCHOBHbIX PeHonornye-
Cckux a3 (Kpome oTpacTaHms).

B npupoaHbIX nonynsuusx (B 30HE CpeaHen
Tanrn) Gykeuua gocTuraeT BbiCoThl 40 1 M [2, 3], B
TO BPEMS KaK B YCNOBWSIX MONEBOr0 ceBoobopoTa
BbICOTA pacTeHuin OykeuUbl He npesblwaeT 78—
80 cM. 310 MOXET ObITb CBS3AHO C 4OCTATOYHOM
OCBELLEHHOCTBI MECTa BblpaluyBaHus (pacTeHnsm
He HYXHO KOHKypupoBaTb) B0 C MOYBEHHO-
KMMMaTU4eCcKUMM YCROBMAMKU MecTa npouspacTa-
HUs. PacTeHuss npeacTaBnsiT cobOOW MMOTHbIN
KycT ¢ 4-5 MoHokapnuyeckumu noberamu. Cpegn-
HAS YPOXaWHOCTb 9PEMOB MO rogam OTNNYaeTcs
He3HauMTenbHo, Tak e kak u macca 1000 wr.
(Tabn. 2).
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Tabnuya 2

BbicoTa u konn4yecTBo No6GeroB y pacteHUn OyKBuULbI, YPOXKaUHOCTb
U noceBHble KayecTBa apemoB B 2017-2020 rr.

Fon no%ZIrCOOBT,aCM Cv, % Kon-somnT?6eros, Cv,% | Macca apemos, r/m2 | Macca 1000 wr., r
2017 | 80,0062 | 19,0 4,8+0,4 31,1 43,30+4,18 1,18+0,06
2018 | 78,5058 | 14,2 4,504 30,0 44874293 1,22+0,04
2019 | 79,2058 | 12,7 5,10,7 354 44,63+3,20 1,18+0,04
2020 | 78,656,0 | 17,4 4,0+0,6 38,1 43,72+2,28 1,16+0,04

KneTkn BepxHen anuaepMbl UMEIOT Crnabonssu-
NUCTbIE CTEHKW, KNETKA HWXKHEN SnNuaepMbl — He-
npaBuUbHOM OpMbI, C ryOGOKO U3BUIUCTLIMU CTEH-
KaMW. YCTbuLa pacronararTcs Ha BEPXHEN W HIX-
Hel anugepme. Ha HKHeNn CTOPOHe YCTbUL, 3Ha4u-
TenbHO Bonblue. B napeHxume BEPXHEN U HUKHEN
anuaepMbl 3aMETHbI MHOTOYUCHIEHHbIE Xroponia-
CTbl. Jnugepma rycto NoKpbiTa MHOMOKIETOYHbIMM
(3—4-kneTouHbIMK) BONOCKamK, uvelowmmn 4 ba-

3arnbHble KneTku. Ha HkHen anuaepme BCTpeyatoT-
€A Kpyrnon hopmbl 9QUPHO-MaCiMYHbIE Xeneskn ¢
8 BblOenuTenbHBIMA KIETKaMK, pexe BCTpeYatoTes
KENesku ¢ 4 BblgenuTenbHbIMK KneTkamu. Ha Bepx-
Hen anuaepMe Xeneskn BCTPEYaTCs O4eHb PefKo,
OHW UMEIOT 4 BbiAENUTENbHBIX KETKM U pacnono-
KEHbI MPEUMYLLECTBEHHO B CpeHei Yactu nucra
Brvke K LeHTpanbHOM xunke (tabn. 3, puc.).

Tabnuya 3
MopdomeTpuyeckas xapakrepuctuka anunaepmbl nucta Betonica officinalis
MokasaTent CTopoHa nucta

BepxHsis Cv, % HwxHsIs Cv, %
KonnyecTBo KneTok, LWt/Mm? 864,33+£37,02 | 12,70 | 1426,75+£97,57 | 11,00
KonunuyecTBo ycTbuu, WT/MM? 254, 79+17,31 | 15,98 | 560,51+34,18 | 11,77
YcTbiYHbIN MHAEKC, % 22,76 28,20
[nuHa ycTbuL, MKM 21,61+1,98 8,24 30,72+3,38 6,00
LLnpnHa ycTbnL, MKM 20,44+1,77 13,29 26,68+2,65 12,60
KonuyectBo TpUxoMoB, LT/MM? 343,76£13,71 | 40,29 | 216,55£20,93 | 31,90
[InuHa TpUXOMOB, MKM 394,83+40,21 | 44,80 | 513,67+51,39 | 38,23
KonuuyecTBo xenesok, LWT/Mm? 12,73+1,65 66,15 | 114,64+10,35 | 29,50
Pa3mep xenesok, MKM 34,59+30,11 42,71 51,27+48,23 | 28,30

Ha apakcuanbHOW CTOpPOHE NUCTbEB pa3mep
yCTbUY cocTasnsieT B AnuHy 21,61+1,98 mkm, B
wupuHy 20,44+1,77 MKkM. KneTOYHbIE CTEHKM UMe-
0T MPOZONroBaTO-OKPYrnytd opMmy. Konmyectso
ycTbuy Ha 1 Mm2 cocTasnsieT 254,79+17,31 wryk.
Ha abakcuanbHOW CTOPOHE IUCTa  KNETOYHbIE
CTEHKU UMEIOT M3BMNUCTYI0 hopmy. Pasmep yCTb-
Wy coctaBnseT B AnuHy 38,22+2,19 MKM, B LUMPUHY
26,68+2,65 Mkm. KonuyectBo ycTbuy Ha 1 mm2

560,51+34,18 wryk. Ha BepxHen anugepme yCTb-
nya umetot Gonee OKpyrnyl OpMy, Ha HUXHEN
anugepme — Bonee BbITaHyTYHO (Tabn. 3).

[InMHa TPUXOMOB Ha ajaKCWanbHOW CTOPOHe
nucta 394,83+40,21 mkm. TnoTHOCTL MX pacnpe-
[ENeHNs Ha BEpPXHEe! 3nuaepMme Bbille, YeM Ha
HWKHeW, W coctasnser 343,76x£13,71  MKwm.
Ha HWxHen anugepme KOnM4ecTBO TPUXOMOB CO-
crasnseT 216,55420,93 mkm (tabn. 2, puc., Bur).
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Anudepma byksuyb! lekapCcmMeeHHOU:
A - xene3ska 8-knemoyHasi Ha HUxHel anudepme (ysenudeHue 400%); b — yembuya (yeenuyeHue 400x);
B - MHO20KIemoYHble mpuxoMsi Ha sepxHel anudepme (yeenudeHue 100x); [ — ocHogaHuUe Mpuxomos
Ha eepxHeli anudepme (ysenudyeHue 100x); [] — xeneska 4-knemoyHas Ha eepxHel anudepme (ysenuye-
Hue 400x); E — ycmbuya u xenesku Ha HuxHel anudepme (ysenuyeHue 100%)

Ha abakcuanbHOM CTOpOHe nucTa pacnonara-
toTcst 6onee KpynHble ycTbuua U acmpomacnmny-
Hble xernesku. [JuameTp xenes3ok Ha HUXHEN anu-
pepme paBeH 51,27+48,23 MKkm, a ux uucno —
114,64+10,35 wt/mm2.

KonnyecteHHbIe nokasaTenu KneTok 1 yCTbul
(a Takke WX AnNWHa W WKpKHa) Ha 1 MM2 Ha oBenx
CTOpOHaX NIMCTOBOW NNACTUHKM ByKBULGI NekapcT-
BEHHOM ManoBapuabencHbl. CpeaHe BapbupytoT
Ha HWXHEN CTOPOHE NIMCTOBOM NNACTUHKW BYKBULbI
KONMWYECTBEHHbIE NOKA3aTeNu TPUXOMOB U Kere-
30K, fIMHa TPUXOMOB W aMeTp, KONMYECTBEHHbIE
nokasaTenu u pasmep xenesok. [JoBOfbHO 3Hauu-
TenbHa BapuabenbHOCTb KONMYecTBa KOHyCOBMA-
HbIX TPUXOMOB U XENEe30K BepXHen anuaepmbl, a
TaKke UX METPONOrMYECKME NOKa3aTenu.

3akntoyeHue. B ycrnosusix cesoobopoTa OnbIT-
Horo nonst BUITAP HeuvepHo3emHON 30HbI BykBuLa
NexkapCTBEHHas HAYMHAeT oTpacTaTb BCKOpe Mocne
TasHUS CHera, OTNMYaeTCs NPOJOMKUTESNbHBIM LiBe-
TeHnem (25-27 cytok). BykBuua nekapcTBeHHas
npoxoauT Bce (heHonornyeckne asbl pasBUTUS
(BeceHHee oTpacTaHue, OyTOHM3aLUWs, LBETEHue,
NNOAOHOLLEHNE, OTMUPAHNE HaL3EMHOM YacTh).
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/13MEeH4NBOCTb U3yYEHHbIX CTPYKTYPHbIX dNeMeH-
TOB anMaepmMmca nncTa BapbUpyeT: HU3Kas (Konude-
CTBO OCHOBHbIX KITETOK 3MMAEPMICA, YUCIIO YCTbUL,
Ha 0beyx CTOpOHaX NUCTa W WX pas3Mepbl); CpeaHss
(KOrMYECTBO KENE3NUCTbIX TPUXOM U KEresok Ha
abakcmarbHOM MOBEPXHOCTW NIMCTOBON MMACTUHKMA W
WX pas3Mepbl); BbICOKAs (KONMMYECTBO XenesncTbiX
TPUXOM U XernesoK Ha afakcuarbHOW MoBepXHOCTU
NIUCTOBOW MNACTUHKM M UX pa3mepbl). [MonyyeHHble
pesynbTaTbl MOXHO MCrOMb30BaTh B AarbHENLLMX
uccreoBaHusX Mo 3KOMOrM JaHHOTo BuAa.
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