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Annomauuﬂ. Crarbs NOCBsIICHA IMPOBCPKE MPEANOJIOKCHUA 00 amIenomaTnyecKol aKTHBHOCTHU

Acer negundo L. On pacret B 13 necusix napkax ExarepunOypra n3 15 na miomam 228 ra, hopmu-

pysa BTOpI/I'-IHHﬁ apeali. HCHB}O HCCIICA0BaHUSA ABIACTCA BBISABIICHUC Ha OCHOBE DKCIICPUMEHTA BIMSAHUSA

A. negundo Ha pannee pasButue Lepidium sativum L. UccnenoBanue nposeneHo B 2022 . B BOCBMH

(dparmenTax reHonomyssiuu kieHa B Kapacbe-O3epckoM, Tpex B Mano-HCTOKCKOM M OMHHAAIATH

B llenTpanbHoM necHbIX nmapkax ExarepunOypra. B pesymbrare nccienoBaHus Oblia OmpeeeHa cre-

IeHb 00€CIECUEHHOCTH BIEMEHTAMU MHHCPAJIBHOI'O NMUTAaHUSA HAa BCEX y4YaCTKax. B OKCIICPUMCHTC 110

olleHKe (PUTOTOKCHYHOCTH MOYB C yyacTueM Acer negundo MOKa3aHo, 4TO KIICH BIHMACT Ha paHHEe pa3-

BUTHE TecT-pacTenus Lepidium sativum L. [IpocaexuBaeTcs onpenereHHas TeHACHINI B N3MEHEHUN

BCJIMYHMH MHACKCA TOKCHMYHOCTH OLICHHUBACMOI'O (baKTopa B Pa3HbIX MECTOOOUTAHMIX KJICHA, 4TO, BEPO-

SITHO, MOYKET OBITh CBSI3aHO C ajuteonarueid. Takum o0pa3oM, MOTYYSHO CBUICTEILCTBO, YTO BO3CH-

CTBHJ aJUICTIONAaTUYCCKOro Xxapakreépa MOTryT OBITH pE€alIbHbBIM MEXaHU3MOM, O6CCHC‘II/IBa}OH_[I/IM 9KOJI0-

THYEeCKUi ycnex A. negundo Bo BropudHoM apeaiie. [loaTomy ams Gonee onpeaeneHHbIX 3aKII0YeHUI

00 ajyienonaTHy Kak MEXaHU3Me 3KOJOTUYECKOro ycmexa A. negundo Npu MHBA3UM B JICCHBIE MapKH

ExarepunOypra HeoOXOAUMBI JaTbHEUIIINE NCCIEA0OBAHHUS B IIMPOKOM TeorpadraeckoM oXBare H C Uc-

MOJIb30BAHUCM Pa3HbIX CXECM IKCIICPUMCHTOB, B TOM YHUCJIC C IPUMCHCHUCM U NPYTrUx TeCT-paCTCHI/Iﬁ

(Hampumep, pku, peauca U T. II.).
Knioueswvie cnosa: Acer negundo L., necHol apk, odsa, ONOTECTUPOBAHNE
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Abstract. The article is devoted to verifying the assumption about the allelopathic activity of

Acer negundo L. It grows in 13 forest parks of Yekaterinburg out of 15 on an area of 228 hectares,
forming a secondary habitat. The aim of the study is to identify experimentally the influence of
A. negundo on the earlier development of Lepidium sativum L. The study was conducted in 2022 in
eight fragments of the maple cenopopulation in Karasye-Ozersky, three in Malo-Istoksky and eleven
in the Central Forest Parks of Yekaterinburg. As a result of the study, the degree of availability of
mineral nutrition elements in all areas was determined. In an experiment to assess the phytotoxicity
of soils with the participation of Acer negundo, it was shown that maple affects the early development
of the test plant Lepidium sativum L. There is a definite trend in changing the values of the toxicity index
of the assessed factor in different maple habitats, which may probably be associated with allelopathy.
Thus, evidence has been obtained that allelopathic effects may be a real mechanism ensuring the
ecological success of A. negundo in the secondary range. Therefore, for more definite conclusions about
allelopathy as a mechanism of ecological success of 4. negundo during invasion into the forest parks of
Yekaterinburg, further research is needed in a wide geographical scope and using different experimental
schemes, including the use of other test plants (for example, rye, radish, etc.).

Keywords: Acer negundo L., forest park, soil, biotesting
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Brenenue

OmHUM W3 BEPOSATHBIX MEXaHHW3MOB SKOJIOTHYE-
CKOTO YycIleXa YyXKepOIHBIX WHBA3WBHBIX PAaCcTEHUI
BO BTOPUYHBIX apeajax, MOCPEICTBOM KOTOPOTO OHHU
BJIMSIFOT Ha MECTHBIC PACTCHHS M COOOIECTBa, 5B-
nsetcst amnenonarus (Klironomos, 2002; Callaway,
2004; Weidenhamer, Callaway, 2010; Phytogenetic
conservatism..., 2014; Brouwer et al., 2015). Hako-
TUIEHO MHOTO TIONTBEPKIACHUN MPSIMBIX aJUIEIONaTH-
4ecKuX 3PPEKTOB CO CTOPOHBI MHBA3UBHBIX PACTCHUI
Ha mectabie pactenus (Effect..., 2021). IIpotuBope-

YUBBI CBeACHUs 00 autenonaruu Acer negundo L.,
KOTOPBI OTHOCAT K TPYIIE BUIOB-TPAHCHOPMEPOB
(Bunorpagosa u gap., 2010). B orHomeHnuu amie-
JIOTIATHYECKOW aKTHBHOCTH A. negundo oOmyOInKo-
BaHO HECKOJIbko moarBepxkacHuii (Csiszar, 2009;
Allelopatic..., 2013; Epemenxo, 2014; Anexcanapos,
Kanamnaukos, 2019). OnHako ecTb Takke W CIIy4ad,
koraa HaOmonaemble dPPEeKThl ObUTH HESICHBIMH WIIH
OTCYTCTBOBaJIM (AJIICIIONATHYECKUE CBOWCTRA. ..,
2018; Becenkur u ap., 2019; Ilannexosa, Ydum-
ues, 2019).
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IMeab, MmeTonMKA
U 00bEKThI HCCIeJ0BAHNA

Iesb paboTHI — HAa OCHOBE 3KCIIEPUMEHTA BBISIBUTD
BiusHue A. negundo Ha paHHee pazButHe Lepidium
sativum L.

UccnenoBanne mposeneno B 2022 1. B 8 ¢par-
MeHTax nenononymsinuu (PLII) knena siceHenuct-
voro B Kapacke-Ozepckom, 3 B Mano-HcTokcKoM
u 11 B llerTpansHoM ecHbIX mapkax ExarepuaOypra
(puc. 1).

B kaxxpom nmecHOM mapke ¢ SKCIepUMEHTAIBHBIX
YYacTKOB, II€ IPOU3PACTAIOT I'€HEpaTHBHBIC W Ipe-
reHepaTHBHBIE 0COOM KJIEHA, a TaKKe C YYacTKOB, Ha
KOTOPBIX OHH OTCYTCTBYIOT (puc. 2, Tabm. 1), mero-
JIOM KOHBEpTa OBLJIO OTOOPAaHO MO 5 TOYEUHBIX MPOO
nouBbl. ToueyHble MPOOBI OOBEANHSIIN U YCPEAHSIIH
(I'OCT 17.4.4.02-2017).

B oOpa3max mno4B ompenessiaf  aKTyalbHYIO
kucioTHocTh (Munees, 1989), comepxkaHue BOHO-
pacTBOPUMOTO Kajusl W a30Ta HUTparoB. Bce ompe-
JeJICHUs] MPOBOIWIN B JIByX NapajuIeIbHBIX H3Me-
penusix. ConepkaHue BOJOPACTBOPUMOIO Kaus
(B mepecuere Ha K,0) ompenensiian mOHOMETpHUE-
CKUM METOJIOM C KaJIUi-CEJCKTUBHBIM 3JIEKTPOIOM
(I'OCT 27753.6-88), konM4YecTBO a30Ta HHUTPATOB
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[MoTeHNMaNBEHYO aJUIEIOTATHYECKY0 aKTHBHOCTD
A. negundo OLIEHUBANIH 110 YPOBHIO (PUTOTOKCUYHOCTHU
MIOYB MCCIIEYEMBIX YYaCTKOB, KOTOPBI ONpenessuin
METOJIOM KOHTaKTHOTO OMOTECTUPOBAHHUS B YITPOIIICH-
ubIxX wranmerax (FOCT P UCO 18763-2019; JlanTu-
HoBa MapuHa, 2022).

B kauecTBe TECT-KYNBTYphl  HCIOJI30BAIU
kpecc-canar (Lepidium sativum L.), IpenMyIIecTBOM
KOTOPOTO SIBJISIFOTCSL OAMHAKOBBINA pa3Mep U Macca ce-
MSIH C HeOOJBIIUM 3aITacOM IMTUTATENLHBIX BEIIECTB.

Pacuer (UTOTOKCHMYHOCTH HCCIENyEeMBIX IOYB
NPOBOAWIN 10 WHAEKCY TOKCHYHOCTU OLICHUBAEMOTO

thaxropa (UTD) (Kabupos u ap., 1997) mo dopmyne
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B kadectBe oreHMBaeMbIX ()aKTOPOB UCTIOIH30BA-
JM JUIMHY KOPHS W JUTUHY pocTtka Lepidium sativum,
MU3MepsieMble Ha CeIbMbIe CYTKH OMOTECTHPOBAHUSI.
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Puc. 1. Pacnonoxxenne n3y4aeMbIX JIECHBIX MTAPKOB B TOpofcKoii uepte ExarepuHOypra
Fig. 1. The location of the studied forest parks in the city limits of Yekaterinburg
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Puc. 2. Ygactku ¢ remeparnBHbIMHE (A), npereHepatuBHBIME (B) ocobsmu kiteHa u 6e3 Hux (B)
B HCCJIEAYEMBIX JIECHBIX apkax ExarepuaOypra
Fig. 2. Plots with generative (A), pregenerative (b) maple individuals and without them (B)
in the studied forest parks of Yekaterinburg

Tabnuya 1
Table 1
Wzyuaemsbie necHple mapku ExarepuHOypra
C y4acTKamu 0TOopa oOpas3IoB MOYB
The studied forest parks of Yekaterinburg
with soil sampling sites

Ne
obpasia OKCIEepUMEHTANIBHBIN y4acTOK
Ne the Experimental area
sample
Kapacbe-o3epckwii tecHoii mapk
Karasye-ozersk forest park
1 Y4acTok ¢ reHepaTUBHBIME 0COOSMHU KIICHA
From a site with generative maple individuals
2 VYyacTok ¢ mpereHepaTuBHEIME OCOOSIMHU KJIeHa
A site with pregenerative maple individuals
3 Yyactok 6e3 KiieHa
Plot without maple
Maso-ucToKCKuit IeCHOM mapk
Malo-istoksky Forest Park
4 Y4acTok ¢ reHepaTUBHBIME OCOOSIMH KJIeHA
From a site with generative maple individuals
5 VYuyacTok ¢ mpereHepaTuBHEIMU 0COOSIMHU KIIeHa
A site with pregenerative maple individuals
6 VYuaactok 0e3 kieHa
Plot without maple
IlenTpanbHblii TecHOM mapk
Central Forest Park
7 Y4acToK ¢ TeHepaTHBHBIMU OCOOSIMHU KiIeHa
From a site with generative maple individuals
] VY4acTok ¢ mpereHepaTuBHBIME 0COOSMHU KIIeHA
A site with pregenerative maple individuals
9 VYuacTok 0e3 kiieHa
Plot without maple

KoHTponem ciryxuna cMech TOpd — IIECOK B COOT-
HomeHun 7:3. OmpeneneHne MPOBOIWIHA B TISITH T1a-
paJUIeTbHBIX M3MEPeHUsX (5 TUIaHIIETOB M0 5 CeMsH
Lepidium sativum B KaX1oM).

O06001meHHBIN TIOKa3aTeNb HHIEKCA PUTOTOKCHY-
HOCTH MO JIByM TecT-()aKTopaM pacCUMTHIBAIN Kak
ux cpeanee apupmerndeckoe. OueHKy GUTOTOKCHY-
HOCTH HCCIIEyeMBIX 00pa3IoB TOYB MPOBOIVIHN O
mkane KabupoBa — barmacapsna (Kabupo u np.,
1997; barnacapsia, 2005) (Tabu. 2).

Pe3ynbTarhl n ux o0cy:KaeHue

Krnen siceHenmucTHBIN, MO JaHHBIM JIECOYCTpPOU-
TEJIHHBIX MaTepuaioB, BHeApmiIcsa B 13 u3 15 mecHbIx
napkoB ExarepunOypra u ¢opMupyeT BTOPWUYHBIN
apeai (OpexoBa, Tumikuna, 2022). J{is aHanu3a 3ko-
JIOTUYECKUX TT0Ka3aTesel MouB ObLTH OTOOPaHEI 9 00-
pasuoB (cM. Tabn. 1) u3 Tpex necHbix nmapkoB Exare-
puHOYypra.

IIpoBeneHHBIE HCCIIENOBAHUS IIOYB IKCIIEPHMEH-
TaJbHBIX YYACTKOB MOKA3aJIH, YTO BEJTMUMHA aKTyallb-
Hol kucnoTHOCTH (pH BOAHOM BBITSKKH) BapbUpyeT
B MHTEpBaJie IOKa3aTeled KHUCIBIX M CIa0OKHCIBIX
moyB (Tad. 3).

MOXHO OTMETHTH ONpENEeNeHHYI0 MO3aHYHOCTh
B KHCJIOTHOCTH I104YB B NIPEAEIaX OAHOTO JIECHOTO Hap-
ka. HanOonpime paznuuus B BeIMYMHE aKTyaJbHOU
KHCIJIOTHOCTH TIOYBBI HAa JKCIIEPUMEHTAJBHBIX y4acT-

Kax BeIABJIEeHHI 115t Kapacbe-O3epckoro mapka (pazmax
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Tabruya 2
Table 2

Orenka GUTOTOKCHIHOCTH TI04YB 110 mikajie Kabuposa — barmacapsiaa

Assessment of soil phytotoxicity on the Kabirov — Baghdasaryan scale

Knacc Tokcuunoctu Bemuuna UTO IlosicHenust
Toxicity class Value of ITF Explanation
VI (cmumynsyus)
VI (stimulation)
— 3HAYUTEIbHAS > 1,60
— significant .
DakTop OKa3bIBACT CTUMYIHPYIOLICE ICHCTBUE
— BBIPAYKCHHAS 1.50-1.60 Ha TECT-00BEKTEL.
— pronounced ’ ’ BenuunHa TecT-QyHKIMU B OTBITE IPEBHIIACT
KOHTPOJIbHOE 3HAYCHHUE
— 3aMeTHas 150 The factor has a stimulating effect on test objects.
— noticeable ’ The value of the test function in the experiment exceeds
the control value
— cperb 1,11-1,40
—average ’ ?
— cabas 1,10
—weak
®daxTop He OKa3bIBaeT CYIIECTBEHHOTO BIUSHHS HA Pa3BUTHE
TecT-00beKkTOB. BenmnunHa TecT-QpyHKIHi HAXOAUTCS
V (nopma) 0.91-1.10 Ha ypOBHE KOHTPOJIS
V (normal) ’ ’ The factor does not have a significant impact
on the development of test objects. The value of the test
functions is at the control level
1V (nuzkas mokcuunocmu)
1V (low toxicity) 0,71-0,90
11 (¢ Cpe().H}Z}Z) 0.50-0.70 PazHas crerneHb CHHKEHHS BEJTMYMHBI TeCT-(QYHKIMH
I (medium) T B OTIBITE 10 CPABHEHHIO C TAKOBOH HA KOHTPOIIE
There is a different degree of decrease in the value
<0,50 S . .
LD50 of the test functions in the experiment compared with
1I (svicokas) (ke HHjIeKca ’ the control
11 (high) TPUHATOTO B TOKCUKOJIOTHN)
& (below the LD50 index
accepted in toxicology)
1 (ceepxsvicokas, gvizviearouyast Cpena ne npuronia At
JKH3HHU TECT-00BEKTa
2ubens mecm-00vekma) The environment is not HaGmonaercst ru6ens TecT-00beKToB
I (ultra-high, causing death able for the lif The death of test objects is observed
of the test object) suitable for the life
of the test object

BapbpupoBaHus coctaBmi 1,69 equauir pH). [Ipu sTom
He O0HApY>KEHO OMpEICIeHHON 3aKOHOMEPHOCTH B U3-
MEHEHUHU KUCJIOTHOCTH IMOYB Ha DKCIIEPUMEHTAIBHBIX
ydacTkax B MpeJiesiaX OTHOTO JIECHOTO MmapKa.

B pesynbrare ompeneneHus comepikaHUS diie-
MEHTOB MHHEPAJILHOTO TMHUTAHUS B MOYBAX HCCIEIO-
BaHHBIX JICCHBIX APKOB ObUT BBISIBIICH OUEHb HU3KHUH
(mns N/NOs) u vuskuii (mns K,0) ypoBenb obecrie-
YCHHOCTH ITOYB 3TUMHU 3ieMeHTamMu. VckiroueHue co-

cTaBIstoT MouBkl Kapacke-O3epcKoro JecHOro napka

C yYacTKOB C MPETeHEepPaTUBHBIMH OCOOSMH KIIeHA
u Oe3 KiieHa, A1 KoTopbix conepxanne K,O xapakre-
pHU3yeTCs CPEAHUM YPOBHEM.

O6paboTka pe3ynbTaTOB OMOTECTUPOBAHUS WC-
CJIeyeMBIX TIOYB IO OIEHHBAEMBIM TecT-(hakTopam
roKasajia, 4to JUIMHA KOpHs Lepidium sativum Bapbu-
poBaia ot 0 mo 41 mm, a poctka — ot 0 10 78 MM.
Paccunrannpie 1O pe3ynbTaraM OHOTECTHPOBaHUS
HWHACKCHI TOKCUYHOCTHU UCCIICAYCMBIX ITOYB IIPEACTAaB-
JIeHBI B Ta0. 4.
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Tabruya 3 Tabnuya 4
Table 3 Table 4

AKTyajibHasi KUCJIOTHOCTh U 00ECIICYCHHOCTD T10YB
JiecHbIX TapkoB ExarepunOypra
3JIEMEHTAMH MUHEPATLHOTO TIUTAHHUS
Indicators of mineral nutrition elements
and soil acidity levels in Yekaterinburg forest parks

Ot | Ay | Coepuamie w100 o
Sample Actual acidity N/NO; K,0
1 5,84 0,27 5,92
2 4,15 0,39 9,42
3 5,15 1,95 8,39
4 5,29 0,39 4,72
5 5,53 0,61 7,47
6 5,30 1,38 4,72
7 4,73 0,28 5,93
8 6,14 1,23 4,72
9 5,95 0,27 5,93

AHanu3 TONYYCHHBIX JaHHBIX IO3BOJISIET CHe-
JaTh BBIBOJ O TOM, 4YTO, coriiacHO mkane Kabuposa
u barmacapsiHa, uccienyeMble MOYBBI BCEX JECHBIX
MMapKOB HE3aBUCHUMO OT IKCTIEPHUMEHTAIBHBIX y9IacT-
KOB MPAKTUYECKH HE OKa3bIBAIOT BIUSHUA Ha POCT
KOPHSI TECT-OpraHWU3Ma, BEJIMYMHA TeCT-(QYHKIUU

WHzeKchl TOKCHYHOCTH 00pa3IioB I104B
Toxicity index of soil samples

Ne oGpasia 1T nre e

Ne sample ?%’FKE%‘Z,‘S . I(););;I;yt) ITFO(6gf§Zral)
1 0,89 0,75 0,82
2 1,02 0,82 0,92
3 1,02 0,82 0,92
4 0,98 048 0,73
5 1,05 0,67 0,86
6 1,17 0,76 0,96
7 0,96 0,68 0,82
8 1,10 0,66 0,88
9 0,92 0,51 0,72

HAXOJHUTCSI HA YPOBHE KOHTPOJIS (KJIacC TOKCUYHO-
ctu V — HopMma) (puc. 3). UckimoueHne oCTaBisIOT
oOpaszen moyBkl | (HU3Kasi TOKCUYHOCTH, KJIACC TOK-
cuyHocTH 1V) u oOpaserr 6, KOTOPBIi BBI3BIBACT CTH-
Mynupyomuii 3¢dexr Ha cpegHeMm ypoBHE (Kiacc
ToKkcuYHOCTH V).

1,4

1,2

0,6 -

0,2 -

Mano-UcToKcKuit
Malo-Istoksky

Kapacbe-O3epckuii
Karasye-Ozersk

M Y4acToK C reHepaTUBHbIMK
0cobsmM KneHa
From a site with generative maple
individuals

H Y4YacToK C npereHepaT1BHbIMU
0cobsmU KneHa
A site with pregenerative maple
individuals

= YyacTok 6e3 KneHa
Plot without maple

LleHTpanbHbIN
Central

Puc. 3. Bennunnaa M T® noys jgecHBIX TApKOB I10 JUTMHE KOpHS Lepidium sativum
Fig. 3. The value of the ITF of the soils of forest parks along the length of the root of Lepidium sativum
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3nagenua UT®, paccunTaHHble MO JUIMHE POCT-
Ka Lepidium sativum, TOKa3bIBalOT yTHETaIoLIce
JIEWCTBUE BCEX HcCcieayeMblx moyB. IIpu 3ToM Ha-
Onromaercsi pasHasi CTENEHb CHIKECHHUS BEJINYHHBI
TecT-QyHKIUU OTHOCHTENBHO TAaKOBOW Ha KOHTpOIIE,
yto Xxapakrtepuzyercs [V-II kiaccoM TOKCUYHOCTH
(HmM3Kas — BBICOKash TOKCUYHOCTH) (puc. 4). Huskas
TOKCHYHOCTD TTOYBHI BBISIBJIEHA BO BCEX MECTOOOMTA-
Husx A. negundo Kapacbe-O3epckoro JecHOTO mapka,
cpennssa — B LlenTpansHoM napke. TOKCHYHOCTB MO-
YBBI IKCIIEPUMEHTAIBHBIX y4acTKOB Maso-HcTokcko-
r0 JIECHOTO MapKa pa3iuyHa, Py 3TOM HaOIOmaeTcs
TEHJCHIUSI €€ YMEHBIICHUS OT BBICOKOW JO HU3KOH

0,9

B PANly YYaCTOK C TeHEPATHBHBIMHU OCOOSMH KIleHa —
Y4acTOK C NPEreHEePaTUBHBIMH OCOOSMHU — Y4acTOK
0e3 KieHa.

[TomoOHast TeHmEHIMS BBIABICHA IIPH OICHKE
YPOBHSI (PUTOTOKCUYHOCTH TOYBBI 1O BEJIMYUHE 00-
mero mokazarenss MT® mrs Kapacbke-O3zepckoro
1 Mano-VICTOKCKOro JIeCHBIX HapKOB, IJI€ B BBIILIE-
PacCMOTPEHHOM psiay MecTtooOutaHuii A. negundo
TOKCHUYHOCTbH MOYBBI CHM)KAETCSA OT HU3KOTO J0 KOH-
TPOJIHOTO YpOBHS. II0uBBI BceX 3KCHEpUMEHTAlIb-
HBIX y4YacTKOB B LleHTpaJibHOM II€CHOM Mapke 0
BeiuuuHe o6imero UT® xapakTepusyroTcs HU3KOM
tokcuuHOCTEIO (I'V Kitacc).
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Puc. 4. Bennmunnaa U T® 1moyB jecHBIX ApKOB 110 JUIMHE pocTKa Lepidium sativum
Fig. 4. The value of the ITF of the soils of forest parks along the length of the Lepidium sativum sprout

BeiBoasbl

B skcnepumente mo oneHke (QUTOTOKCHYHOCTH
MOYB C y4acTHeM Acer negundo TOKa3aHoO, YTO KICH
BIIUSICT HA paHHee pa3Butue Lepidium sativum. I1po-
CJIEXKUBAETCS ONIPENICIIEHHAs TEHACHIINS B U3MEHEHUH
BemmunH UT® B pasHBIX MeCTOOOMTAHHAX KIIEHA,
YTO, BEPOSTHO, MOJKET OBITH CBA3aHO C aJUIETIOTIATHEN.
Takum 00pa3om, MOTYYEHO CBUIETEILCTBO, YTO BO3-
JEHCTBUS AIJIENIONaTHIeCKOr0 XapaKTepa MOTYT ObITh
peaNTbHBIM MEXaHWU3MOM, O0EeCHEeUNBAIONINM JKOJIO-

ru4eckuil ycmnex 4. negundo BO BTOPUYHOM apeale.
[ToaTomy amnst Gonee ompenereHHbIX 3aKIIOYeHNH 00
aNJIeNoNaTuy KaK MEXaHU3Me KOJIOTHYECKOro ycIie-
xa A. negundo Nipu WHBa3MH B JieCHbIe Mapku Exare-
puHOYpra HEOOXOMUMBI NATbHEUIINE HCCIIeTOBAHUS
B IIUPOKOM reorpauueckoM OXBaTe€ M C HCIIOJIB30-
BaHUEM PA3HBIX CXEM 3KCICPUMCHTOB, B TOM YHUCJIC
C IPUMEHEHUEM JIPyTHX TEeCT-pacTeHUil (Harmpumep,
pku, penuca u T. A.).
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