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BinusHue apomatuyeCcKux COeqUHEHUN
Ha aHATOMHYECKYIO CTPYKTYpPY JINCThEB Tetrastigma
voinierianum (Baltet) Pierre ex Gagnep.

N.C. Kazumupos
Yupeorcoenue obpazosanus « Bumebckuii 2ocyoapcmeennuiil ynusepcumem um. I1.M. Maweposay

B cmamve 6 ycnogusx mMooenvbHo2o IKCnepuMenma uzyuaemes 6IUsHUe apoMamuyeckux coeOunenutl (genona, cmupoaa, 6en3ona, monyond,
KCUNOIA) HA AHAMOMUYECKYIO CIPYKIMYPY JUcmbes mponuyeckou auansl Tetrastigma voinierianum (Baltet) Pierre ex Gagnep. Llpu eo30eticmeuu
genona, cmupona u 6eH301a y U3yYEHHO20 8UOA OOHAPYICUBAEMCS hopmuposatue boee KCepoMOPGHOL CIMPYKIMYPbL IUCMA, YO GbIPAICACMCS
6 00CIMOGEPHOM YMOMUEHUU TUCIOBOU NAACUHKU 3d cuem 60iee MOWHO20 PA36umusi Me30(ula u noKPOGHbIX MKAHell (6epXHEe20 U HUIICHE20
snudepmuca, KymuKyivt), MEIKOKIEMOYHOCHU CMOIOYAMO20 U 2y04amo2o Me30Quiia OMHOCUMENbHO KOHMPOJIbHbIX pacmenuil. B eapuanmax
ONbIMA ¢ MOAYONOM U KCUNOIOM OOCHIOBEPHBIX UBMEHEHUL 8 aHaAmMOMUYecKol cmpykmype aucmoes Tetrastigma voinierianum 6 cpagHenuu ¢
KOHmMponeMm He 6blaeneHo. OmMHOCUMENbHO UVUEHHO20 8UOA GbICOKOMOKCUYHBIMU SGNIOMCSL (DEHON, CIMUPOTL U OEH30M, HAUMEHbIULET MOKCUYHO-
cmulo 0061a0arm Moayon u KCUioi.

Ommeuennvle evlue usmeneHus 6 anamomuyeckol cmpykmype aucma Tetrastigma voinierianum ciedyem cuumams a0anmueHbIMU U NOBbl-
WAWUMU yCmoudueocms OAHHO20 8UOA K 8030€UCMBUI0 APOMAMUYECKUX UMOMOKCUKAHMOS.

Knrouegwie cnosa: mponuueckue pacmenus, Iuand, ycmoudusoCcmy, anamomMudeckas Cmpykmypa Iucma, QumomoxkCuKanmol, apomamuye-
CKUe cOeOUHeHUsl, (heHO, CmUpo, OEH30.1, MOLYOI, KCULOL.

Impact of fragrant compounds on the.anatomic structure
of Tetrastigma voinierianum (Baltet)
Pierre ex Gagnep. leaves

1.S. Kazimirau
Educational establishment «Vitebsk State University named after P.M. Masherovy

The article presents evaluation of the degree of impact of fragrant compounds (phenol, benzol, styrol, toluene and xylene) on the structure of
newly formed Tetrastigma voinierianum leaves in the conditions of a modeled experiment. Under the impact of phenol, benzol and styrol the in-
vestigated species exposes the formation of a more xeromorphic structure of the leaf, which is characterized by trustworthy thickening of the leaf
lamina due to more powerful development of mesophillus as well as cover tissues (upper and lower epidermis, cuticle), by tiny cell structure of
column and sponge mesophillus in comparison with the control plants.. In the experiments with toluene and xylene, in comparison with the control
group, there are no trustworthy above mentioned differences. Phenol, styrol and benzol are highly toxic in comparison with the investigated spe-
cies. The above mentioned changes in the anatomic structure of Tetrastigma voinierianum should be considered adaptive and increasing the resis-

tance of the species to aromatic phytotoxicants

Key words: tropical plants, liana, résistance, leaf anatomic structure, phytotoxicants, fragrant compounds, phenol, styrol, benzol, toluene, xy-

lene.

l PU M3Y4YEHHM YCTOWYMBOCTU PACTEHHH B yC-
A 10BUSAX TIPOM3BOACTBEHHOTO HWHTEPhEpPA MBI
HaOII0JTaeM HHTETPAIBHBI d(PQPEKT BIHUSAHUS HA
HUX pa3iI4YHbIX HEOIArompUsATHBIX (aKTOPOB cpe-
Ibl. B 1aHHOM ciiydyae TpyAHO BBIIENUTH PEAKIHIO
pacTeHus Ha JeMCTBUE KaKoro-IMOo onpeaeseHHO-
ro (Qakropa 0e3 MOCTAHOBKH MOJICIFHOTO JKCIIe-
puMeHTa. B yCHOBHAX OKPAacOYHOrO IIeXa OCHOB-
HBIM M3 HHX SIBJISIETCSl 3arpsi3HEHHOCTh BO3AyXa
paboueii 30HbI pa3IMYHBIMH BPEIHBIMU BEIIECTBA-
MU, B TOM YHUCIIE QPOMATUIECKUMH COCTUHCHUSMH,
KOTOpBIC SIBIISIIOTCSI TOKCHYHBIMH Kak JJIsl YeJIoBe-
Ka, TaK U JUIsl paCTeHUH.

DK30TeHHbIE apOMAaTHYECKUE COCJMHEHHS B
CPaBHHUTEIBHO HEOONBIINX KOHLEHTPAIMAX MOTYT
MNPUBOIUTH K CTPYKTYPHBIM M (YHKIHUOHAIBHBIM
HapyIIeHHsM B JIMCTE, pa3pyliaTh KIETOYHBIC

MeMOpaHbl, OKa3bIBaTh I'YOHTENBHOE BO3/ICHCTBHE
Ha )KMBbIE KJICTKH pacTteruii [ 1-5].

Copnepxanue B BO3Oyxe pabouell 30HBI Bpen-
HBIX BEIIECTB OMPEIENIAETCS TEXHOJIOTHIECKUMHU
MpoleccaM U NMpUMEHSEMBIM cbipbeM. llpu mpo-
BEJACHUU OKPAaCOYHBIX pabOT C HCHOIb30BAaHHUEM
PYYHBIX pacTbUINTENEH, B 3aBUCUMOCTH OT KOMIIO-
HEHTHOTO COCTaBa NMPUMEHSIEMBIX MapoK pPacTBO-
puteneli u pazdaBuTeneil B Bo3ayxe pabouen 30HbI,
MOTYT OOHapy>XMBaThCS CIEIYIOIINE BEIIECTBA:
areToH, OyTuiareraT, OyTHIOBBIA CIUPT, HU300Y-
TUWJIOBBIM CHUPT, KCWIJION, METHJIALETAT, TOIYOJ,
yalT-COMpUT, STHIIALETAT, 3THIOBBIM crnupt [6].
BenuunHbel mpenensHO JOMYyCTUMBIX KOHIIEHTpa-
LU BpeIHBIX BELIECTB B BO3Ayxe paboueil 30HBI
ycraHaBnuBatoTcs CaHMTapHBIMH IPaBUIAMH U
HopMamu Ne 11-19-94 «IlepedeHb periiaMeHTHPO-

27



BIAJNOITA

BaHHBIX B BO3AyXe paboueil 30HBI BpPEIHBIX Be-
mecTB» [7].

Lenp paboThl — M3y4YeHHE B YCIOBUSIX MOJEIb-
HOTO JIKCIIEPHUMEHTa BIMSHUS apOMaTHYECKHX CO-
eanHeHW# ((eHoma, ctupona, OEH30Ja, TONYOJa,
KCHJIONIa) Ha aHATOMHYECKYIO CTPYKTYpY JIHCTHEB
Tetrastigma voinierianum.

Marepuan u Meroabl. OObEKT HCCIEAOBAHUS —
TporMyeckass  JHaHa  TeTpacTurmMa  ByaHbe
(Tetrastigma voinierianum (Baltet) Pierre ex
Gagnep.). Ilpenmer wuccrnemoBaHus: aHATOMHUYE-
CKHe MapaMeTphl JINCTa (TONIIMHA JINCTa, BEPXHETO
U HIKHETO 3MUACPMHUCA, BEPXHEN U HHKHEU KyTH-
KYJIBI, CTOJIOUATOrO ¥ Iy0YaToro Me3oQuiuia, 1ua-
METpBl KJIETOK CTOJIOUATOro W ry0uaToro Mes3o-
(mnna); Ta30yCTOWYMBOCTh PACTEHUS 110 OTHOIIIE-
HUI0O K apOMAaTHYECKUM COeAMHEHHsIM ((eHOoI,
CTHPOJI, OCH30JI, TOIYOJI, KCHIION).

HcmeiTyempie pacTeHUs TIOTYYeHBI B pe3yJbTa-
T€ CTEeOIEBOTO YePEHKOBAHHS MAaTOYHBIX PaCTEHUI
W3 OJTHOW KOJUIEKIUH. B 3KcriepuMeHTe MCIoIb30-
BaJll OJHOBO3PACTHBIE 3-MECAYHBIC ITOYBEHHEIC
KyJabTyphl Tetrastigma voinierianum, BeipaiieHHbIE
Ha YHHMBEPCAJIbHOM MUTATEJIBHOM TpyHTE «PDiopa-
oen-5» («DJIOPABEJI», benapycs); TY Pb
14724724.002-99. Ouznko-XxMMHAYECKHE MTOKa3aTe-
JIM TpPYyHTa, COIJIaCHO HAJaHHBIM IIPOU3BOJUTCIIA:
Bnara — 45-60%; xwuciaotHocts — 5,8-7,2 pH;
coJlep)KaHUE BOJOPACTBOPUMBIX comed — 1,2—
4,0 r/1M%; comepkaHHe MOABIKHBIX (OpM HHTa-
TeabHBIX 3ieMeHTOB: a30T (N) — 130440, dochop
(P,0s) — 130440, xammii (K,0) — 170+£50 Mr/100 ©
a0COJIFOTHO CYXOT'O BEIIIECTBA.

Hns pyMuranuu apoMaTH4ecKUMU  COeIHe-
HUAMU HOPUMCHSAJIN CTCKIAHHBIC 60KCI)I O6T)CMOM
40 nv° ¢ GOKOBBIM OTBepcTHEM. B KadecTse yII-
JIOTHUTENS HCIOJIB30BAIM IOPOJIOH (YIUIOTHEHHE
MEXJly CTCHKOH H cTeOysimu moberos). Ha BHyT-
PEHHIOIO TTIOBEPXHOCTh OOKCA PABHOMEPHBIM CIIOEM
Ha TUIONIAN 5 cM® MUKPOMMIIETKOH HAHOCHIIH pac-
YeTHOE KOJIMYECTBO OMNPEIEIEHHOTO apoMaTHye-
CKOT'0 COCTUHEHUS Ha paccTOsSTHUU HEe MeHee 20 cm
OT TIOBEPXHOCTH JHCThEB pacTeHuid. KomuuecTBo
ApPOMAaTUYECKOrO COCIMHEHUS! PACCUMTHIBAIH FHC-
xons u3 koHmeHtparuu 5 [1JIK: denon — 1,5, ctu-
pon — 150, 6enzon — 75, Tomyon — 750, kcuion —
250 mr/m° [7]. BpeMs 3KCHOBMIMH — TPOE CYTOK
(peXuM OCBEIEHUST — €CTECTBEHHBIN, OPUEHTAITUS
OKOH — IOr0-BOCTOYHAs, OCBelieHHOCT, — 2500-—
4000 nx; Temmeparypa Bo3nyxa — 18-20°C). Pac-
TEHHsI KOHTPOJISl pacroyiarajin B OOKce MpH TaKOM
)K€ PEKUME OCBEILCHUS U TEMIIEPATYPHL.

AHATOMHYECKYIO CTPYKTYPY HM3Yy4ajid y BHOBb
00pa30BaHHBIX IOC/IE (DYMHUralliu JIUCTHEB METO-
JIOM CBETOBOIl MUKPOCKOIHH [8] ¢ TIOMOIIBIO0 MHK-

pockona «buomam P-15» («JIOMO», Poccus)
Ha CBeXeM Matepuane. M3mepeHus npoBOAWIH
B 30-KpaTHOi MTOBTOPHOCTH.

CraTrcTHYECKYI0 00pabOTKy JaHHBIX OCYIIECT-
BJISIA C UCTIOJIb30BaHUEM pekoMmeHaanui I'.d. Jla-
KuHa [9] Ha MepCOHAIIBHOM KOMIIBIOTEPE C ITOMO-
mpto nporpamM Microsoft Excel 2007 u Statistica
6.0. BapuannoHHasi CTaTUCTHKA BKJIIOYana pacyer
cpenHero apudmerndeckoro (M) u ommoOKu cpen-
HEro apu(pMETHICCKOTO (+m) BapHAIIHOHHOTO Psi-
Ja. JloCTOBEpHOCTh pa3iauuMil MOKA3aTeNel OIbITa
[I0 CPaBHEHHIO C KOHTPOJIEM . OLEHHWBAIM IIO
t-xputeputo Cteiofenta npu 95%-HoM ypoBHE /10-
BEPUTEIILHON BEPOSTHOCTH.

PesyabTatel m ux obcyxnenme. OmHON U3
BXHEHIINX 33124 9KOJOTHYECKOH (urodusnoo-
TMH SBJSIETCS W3YYEHHE CTIPYKTYpbl M (QyHKIMH
pacTeHHI HAa YPOBHE OpraHoB. Takue CTpyKTypHBIE
OCOOEHHOCTH JTHCTa, KaK OOJNbIIas HapyXHas IO-
BEPXHOCTB; DPAa3BUTHE CHUCTEMBbl MEKKJIETHHKOB,
o0uie XJIOpOIUIaCTOB B OCHOBHOW TKaHH, TECHas
MPOCTPAHCTBCHHAS B3aUMOCBSI3b MEXKIY OTHMH
XapaKTePUCTUKAMH, OIMPEICISIOT €ro CrelaIn3m-
poBaHHYyI0 (QyHKIHMIO — (oTtocunre3. Uccnemona-
HHC OCOOEHHOCTEH B3aMMOCBSI3H OTMEUEHHBIX
IIPU3HAKOB NpPU BO3AEHCTBUU HEOIarompUsATHBIX
($akTOpOB YCTaHOBHJIO, YTO OAWH M3 BO3MOXKHBIX
CIOCO0OB ajanTaluy aCCUMWIALMOHHOIO ammapa-
Ta PacTeHUM, yCTOWYUBBIX K CTPECCOBOMY BO3JECH-
CTBHIO TOKCHYECKHX Ta30B, 3aKitodaeTca B (op-
MHUPOBaHWU TPHU3HAKOB, O0ECIEYMBAIONINX HaH-
Oouiblllee 3HAUYEHHE COOTHOIIEHHsST (POTOCHHTE3a U
TpaHCHHpanuu (BbICOKHE TUQPQPY3UOHHBIE COMPO-
tuBiaeHus KyTukynbl CO, u Hu3Kue AU(GYy3HUOH-
HbIe conpoTuBiieHus: Me3odmnia H,O). D1o noctu-
raercsi Gyarozapsi CUJIbHO Pa3BUTOMY KyTHKYJISIP-
HOMY CJIOI0, MajbIM pa3MepaM KJETOK, MOIIHON
NaJIMCaHON TKaHH, T.€. KCEpOMOP(HON CTPYKType
nucra [10].

H3meHeHne aHaTOMUYECKOW CTPYKTYPBI JIUCTb-
es Tetrastigma voinierianum mox Bo3zeHCTBHEM
(PUTOTOKCHUKAHTOB apOMaTH4eCKOro psijia OTpake-
HO B Ta0., U3 KOTOPOH BHIHO, YTO B OMBITE OTME-
YaeTcsl YTOJIIEHUE JIMCTOBOW TUIACTHHKUA OTHOCH-
TEJIEHO KOHTPOJIS B BapHaHTax ¢ ()eHOJIOM, CTUPO-
oM u 6enzonoMm (Ha 11,40, 10,00 u 8,73% coot-
BETCTBEHHO), YTO OOYCIIOBJICHO yBEIIMUCHUEM
TOJIIIMHBI Me30( WA U SMTUIEPMHUCA.

TonmmHaa cTon64aToro 1 rydyaroro Me3opuia
y ONBITHBIX pacteHuid Tetrastigma voinierianum
YBEIUYMBACTCS IO OTHOLICHUIO K KOHTPOJIO TOJ
BIMAHUEM (eHoa, ctuposia u Oensona (Ha 11,35 u
11,71%, 8,44 u 9,44%, 7,74 u 8,04% cootBercT-
BEHHO).
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Pactenust Tetrastigma voinierianum B ombiTe
XapaKTEePU3YIOTCS BBIPAKCHHON KYTHKYJIH3aIUCH
JINCTOBOM IIJIACTUHKH. AHAJIIOTMYHAs 3aKOHOMEp-
HOCTh HAOJIFOIAETCS M B OTHOIICHUM SITHJICPMHUCA.
Tak, ToNmMHA KYTHKYJBl BEPXHETO W HIDKHETO
SMUICPMICA YBEIMUYCHA OTHOCUTEIBHO KOHTPOJIS B
Bapuanre ¢ ¢eronom Ha 11,18 1 14,29%, co ctu-
poiom — Ha 9,87 m 13,19%, a ¢ OecH30IOM —
Ha 7,89 m 10,99% coorBercTBeHHO. TommuHa
BEPXHETO M HIKHETO SIHEPMHICA B OIIBITE YBEIH-
YUBACTCS MO0 OTHOIICHUIO K KOHTPOJIIO B BapUaHTE
¢ ¢enomom Ha 10,28 u 10,90%, co crupomom —
Ha 8,63 u 9,96%, a ¢ 6ensonom — Ha 7,37 u 8,10%
COOTBETCTBEHHO. Y TOJNIIEHUE SITUIACPMIICA TIPOHC-
XOJIUT 32 CYET YTOJIIICHHS KYTHKYJIbI, @ HE OCHOB-
HBIX SMUAEPMAIBHBIX KIIETOK, TOJIIWHA KOTOPBIX
HM3MEHSICTCS He3HAUNTEILHO.

Hecmotpst Ha TO, 9TO B aOCOJIFOTHBIX BEJIIMYH-
Hax IMapaMmeTpbl CTPYKTYPHI JHCTa OMBITHBIX pac-
TeHuii Tetrastigma voinierianum OTHOCHTEIIEHO
KOHTPOJIBHBIX H3MEHSFOTCSI C JJOCTAaTOYHOU cCTere-
HBIO JIOCTOBEPHOCTH, UX TMPOIEHTHOE COOTHOIIIE-
HUE B Tpejenax JIMCTOBOW IJIACTHHKH OCTaeTCs
MPAKTUYECKU TTOCTOSTHHBIM.

Kak BumHO u3 Ta0j., MO BIMSHUEM apoOMaTH-
YEeCKUX COSAMHEHUH I BHOBh OOPa30BaHHBIX ITH-
cTheB Tetrastigma voinierianum xapakrepHa men-
KOKJIETOYHOCTh Me30(ruia B CpaBHEHHH € KOH-
TposieM. Tak, 6onbiioit (D) u manbiii (d) quaMeTpsl
KIJIETOK CTONOYATOro Me30(hniia yMEHBIIAIOTCS 110
OTHOILICHUIO K KOHTPOJIIO B BapuaHTE C (PEHOIOM
Ha 13,32 u 13,49%, co crtuponom — Ha 10,39
u 10,35%, a ¢ O6ensonom — Ha 8,21 u 8,25% coort-
BETCTBEHHO. AHAJIOIHYHO H3MEHSIOTCS [IaHHBIE
XapaKTePUCTUKHA M KJIETOK Iy04aToro me3oduinia:
OOJNBIION W MaNblii JAUAMETPhl KIETOK YMEHBIIa-
10Tcsa B BapuaHTe ¢ (eHomoMm Ha 13,26 u 12,96%,
co cruposiom —Ha 41,111 10,77%, a ¢ OeH30510M —
Ha 8,67 m §8,13% COOTBETCTBEHHO OTHOCHTEILHO
KOHTPOJISL:

B ombITax € TOIyOJIOM W KCHIIOJIOM JTOCTOBEP-
HBbIX W3MEHCHHUI B aHATOMUYECKOW CTPYKTYpE JIH-
cTheB Tetrastigma voinierianum B cpaBHEHUH C
KOHTPOJIEM HE BBISABIEHO, YTO YKa3bIBAE€T HAa WX
HU3KYIO0 TOKCHYHOCTD JJIs JAHHOTO BHJIA.

3akauenue. [IpoBeneHa olleHKa creneHH
BJIUSTHUSI apOMATHUECKUX COCIUHEHUN Ha CTPYKTY-
Py BHOBb OOpa30BaHHBIX JIMCTHEB B KA4e€CTBE OT-
BETHOW peakumd Ha HUX y Tetrastigma
voinierianum. TIpu Bo3zelicTBrM (heHOa, CTHPOIIA
u OeH30Ja y M3YyYEeHHOTO BUIa OOHAPYKUBAETCS

dhopmupoBanue 0oiiee KCEPOMOPPHON CTPYKTYPHI
JIMCTA, YTO BBIPAYKAETCS B JTOCTOBEPHOM YTOJILE-
HUU JIFICTOBOW TTACTHHKH 32 CUeT 0oJiee MOITHOTO
pasBuTHs Me30(pWIIa U MOKPOBHBIX TKaHEH (Bepx-
HEro M HIDKHETO SMHIEPMHCA, KyTHKYIBI), MEIKO-
KJIETOYHOCTH CTOJIOYATOTO M Ty0uaToro Me3o(ui-
Jla OTHOCHUTEJIbHO KOHTPOJIbHBIX pacTeHuil. B Ba-
pHaHTax OMbITA C TOIYOJIOM M KCHJIOJIOM B CpaBHE-
HUM C KOHTPOJEM OTCYTCTBYET . JOCTOBEPHOCTH
YKa3aHHBIX BhIIIe pa3nnduii. OTHOCHTEIHHO H3Y-
YEHHOT'O BHJAa BBICOKOTOKCHYHBIMH SBIISIOTCSA (e-
HOJI, CTHpPON W OEH30JI, HANMEHBIICH TOKCHYHO-
CTBIO 00J1a/TAI0T TOTYOI M KCHIIOI.

Takum o0pa3oM, OTMEYEHHBIE BBIIIE H3MEHE-
HUS B aHATOMHYECKOHM  CTPyKType  JHcTa
Tetrastigma voinierianum ciiemyer cuuraTh amgarn-
TUBHBIMH ¥ TIOBBHIIIAIOIIUMHA YCTOWYMBOCTH JaHHO-
rO BHJA K BO3JIEHCTBUIO apOMaTHYECKNX (PUTOTOK-
CHKaHTOB.

Paboma noodepaxcana epanmom «Hayxa My Be-
JIOPYCCKO20: peCHyOIUKAHCK020 ¢hoHda yHOamen-
MAIbHBIX Uccaedosanutl (0ocoeop Ne b11M-142 na
svinoanenue HUP no meme «3konoeuueckas yc-
HIOUYUBOCMb PACMEHUL MPONUYECKOU U cyompo-
nUYecKkol @ropevl 8 YCA08UAX NPOU3BOOCHBEHHbIX
UHmMePbePOos NPeONPUAMUL MAUUHOCIPOUMENbHOU
ompacauy, Ne eocpecucmpayuu 20114653).
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