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B paboTte u3y4eHBI CHEKTPBI KU3HCHHBIX (OPM JIPEBECHBIX PACTCHHN YETHIPEX O3CJICHECHHBIX IMOPOIHBIX
orBaioB 1o Paynkuepy, CepeOpsikoBy W ODUTHHTEHY C TOYKH 3PCHUS HWHIUKANUU aHTPOIOTCHHOU
TpaHCPOPMAIIH TPEOOIAAIOIINX IKOTOIOB.

B kauecTBe MOJIENIbHBIX OOBEKTOB PACCMOTPEHBI YETHIPE O3CICHEHHBIX MOPOAHBIX OTBana JloHeIKoi
Haponnoit PecyOnuku (AHP): maxter O6biBuieii 6/14 (r. MakeeBka), maxtsl 5/6 umeHn JuMUTpoBa, MIaxThl
3anepeBanbHad (r. JJonenx) u maxtel Ne 9 Kanuranenas (r. JJonenk).

Hab6nionaercs cmerneHne OMOMOP(OJIOTHUECKUX CIIEKTPOB, KOTOPOE paccMaTpuUBaeTCs Kak [OKa3aTellb
AHTPOIIOTCHHOU TpaHC(OpMAIMU APEBECHON pacTHTENHLHOCTH. OO 3TOM CBUJICTECIBCTBYIOT CHUCTEMHEIC II0
BCEM HCCIICIOBAaHHBIM OTBaJlaM THIIOTEHE3Usl U MOPAKEHHS Mo0era, JHUCTa, HeMPaBUIBHOE Pa3BUTHE KPOHBI,
YBEIUYCHHE JIOIH JICPEBhEB | BETMIHMHBL

Knrwouesvie cnosa: criektp KU3HECHHBIX (OpM, TPEBECHOE PACTCHUE, aHTPOIIOTeHHAs TpaHcopMmanus.

BBEJIEHUE

ITopoaHble OTBaNbI SBIAIOTCA KIFOYEBBIMU 3JIEMEHTAMH, OCYILECTBIIAIOINUMY BKJIaI B
3arpsi3HEHNE BCeX KOMIIOHEHTOB OKpyKaiomied cpensl (MOYBY, TMOA3EMHBIE U
MMOBEPXHOCTHBIE BOJBI, OMOTYy, M, B IEPBYIO odepenb, aTMocdepHbIii Bo3myx). [lanHas
npobiemMa sBIseTCs akTyanbHOW Kak 1is Jonenkoit Hapognoit Pecniyonuku (AHP), rae
KOJINYECTBO OTBAJIOB 3aIKAIMBAET, TaK M BO MHOTUX obnacTsax Poccuiickoit @enepary,
a TakKe B APYTHX 3apyOekHBIX cTpaHax — Anonwms, ['epmanns, CIIA, Yexws u T.1.

Ha 2025 rox na tepputopuun JAHP odunmansHo HacumTeiBaeTcst 798 MIaxXTHBIX
MOPOAHBIX OTBAJOB, U3 HUX 7 % COCTaBISIOT ACUCTBYIOIIME TOpsIIUE OTBaNbI, 24 % —
MOTYXIIIME W HE TOPAIINE OTBANIHI, 15 % — 03eneHeHHBIC OTBANBI U 54 % — caM03apocIiye.
BonbIIMHCTBO M3 KOTOPHIX pa3MeNIeHbl B HEMOCPEICTBEHHON OIM30CTH OT JKUJIBIX TOMOB,
30H peKpealyy U KyJIbTypHBIX 3aBEACHUI ropooB [1].

Ha teppuropun Jlyranckoit Haponnoii Pecrrybnuku Haxomarcs okoio 556 oTBajoB,
90 oTBaOB M3 KOTOPBIX SIBIAIOTCA JIEHCTBYIOIIUMH TOPAIIMMH H  €KETOJHO
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BeIOpackBaloT B aTMocdepy Oonee 500 THIC. T ra3o- W MbUICOOPA3HBIX 3arps3HUTEIICH.
ITopomHbie OTBaNBI COCTABIAIOT B 00Omel cimokaoctd 49 TeIc. Ta, a o00BeEM
CKJI[[UPOBAHHOM MOPOIBI HOCTHTaeT 69 MIH. M [2].

Ha tepputopun Pecny6muku Kpbim mpaktudeckn 4881 ra mx 3emenb SBISIOTCS
AHTPOIIOTCHHO BHJIOM3MCHECHHBIMH, 1516 Ta W3 KOTOPBHIX MOUICKUT HEOOXOIUMOM
peKyIbTHBAINH [3].

B 10 ke Bpems Ha Tepputopuu PocToBckoil obmactu pasmerueHsl 452 HMOPOAHBIX
otBana, B Tynbckoit obmactu — 168 oTBasnoB, Ha TeppuTopuu [10MOCKOBHOTO YTOJIBEHOTO
Oacceitna okoyio 150 mIAXTHBIX TOPOMHBIX OTBAJIOB. HECKOJIBKO COTEH OTBAJIOB €Il
pasmemieHsl B mpenenax — KysHeukoro yrompHoro —Oacceitna, Kusemosckoro,
Yensiounckoro, [ledopckoro, FOxxHOYpanbckoro 0ypoyronbHbEIX OacceiHOB.

HaubGonee ontumanbHbIM CIIOCOOOM CHYDKEHHS 3KOJIOIMYECKONW HAarpy3KH OTBaJIOB Ha
OKPY’KaIOLIYI0 CPeAy BBUAY SKOHOMHUYECKOH JOCTYNHOCTH, 3KOJIOIMYECKOH Oe30IacHOCTH
1 3G PEKTUBHOCTH SIBIAETCS CIIOCO0 UX OMOJIOTHUECKOH peKyabTuBanuu [4—8].

JKuznennas ¢opma pacrenuit (manee — JK®D) dopmupyercss y pacTeHUs BHEITHUMHU
(akTOpaMH W YCIOBHSAMH CpEIbl, B KOTOPOW OHO INPOHM3pAcTacT M XapaKTepHU3yeTCs
BHUJIOM3MEHEHHUEM HAJ[36MHBIX U MOA3EMHBIX opraHoB [9—11].

Uzmenenne cootHomeHuss JKP B coolmiecTBax XOpOIIO MPOCICKUBACTCS Ha
rpaguenTtax cpensl [13]. Hanbosee 3HAYMTENBHBI 3TH M3MEHECHHS HapaBHE C BIUSHUEM
napaMeTpoB MUKpokiIumara cpefsl [12—15] unu BeicoThl MecTHOCTH [14]. Kak oTmeuaer
J. Loidi ¢ coaBt. [19-21], ananu3 cocraBa COOOINECTB YYUTHIBACT TaKHUC BaXKHBIC
COCTaBJISIIOIINE UIEMEHTHl Kak spychl U Oonbiiue rpynnsl JKd, yro umeer Oosblryro
MH()OPMATUBHOCTH YeM (PIIOPUCTUIECKHUI COCTaB.

Lenbto uccnenoBaHust sBISETCS MU3YYEHHE CIEKTPOB >KU3HEHHBIX (JOPM APEBECHBIX
pacTeHuil YeThIpex O3eJICHEHHBIX MOPOAHBIX OTBaJioB 1Mo PaynHkuepy, CepeOpskoBy H
OWTHHTEeHY KaK WHIUKATOpa CTEIIEHH aHTPONOTEHHOW TpaHChOpMaIuH MPeo0Ia aromx
3KOTOIIOB.

MATEPHAJIBI 1 METO/bI

B Xome wccnemoBaHMA HWCIOIL30BATUCH O030pHBIN, aHAIUTUYCCKUN, PACUCTHBIN U
MOJENUPYIOIUI METOBI.

B kauyecTBe MOJENBHBIX PAcCMOTPEHBI YETHIPE O3€JICHEHHBIX MOPOAHBIX OTBaja
Honernkoit Hapomuoit Pecrryomuku (JIHP): mraxTer OpiBimeit 6/14 (r. MakeeBka), MaxThl
5/6 nmenn Jlumutposa, maxThl 3anepeBanbHas (T. Jonenk) u maxTtel Ne 9 KanuransHas
(r. Jonenx) (puc. 1). [lanHble 00 OoTBanax MojaydeHbl aBTOpaMH OT MUHHCTEPCTBA YT U
sHepreTuku JloHerkoi HapoaHoU PecyOnmky u mpuBeneHs! B Ta0. 1.

B 1977-1979 r.r ydyensiMu JloHEnKoro OOTaHMYECKOTO canma ObLIa BBITIOJTHEHA
PEKyIbTHBALMs HMCCIEJOBAaHHBIX OTBajOB. B Hacrosimiee Bpemsi pa3BHTHE COOOILECTB
pacTteHuil 1ocTUTI0 GOPMUPOBAHUS CTOHKMX SKOCHCTEM HECKOJNBKHUX BUAOB. McTbITaHUS
HOBBIX BHJIOB W TOTBITKH MHTPOIYKIINH MPUBENH K MPUOIMKSHHUIO BHIOBOTO COCTaBa K
JIEKOpAaTUBHBIM pacTeHUM [22, 24].

CriexTp KU3HEHHBIX (OpPM pacTeHHil oTBajioB ucciepoBanu no K. Paynkuepy [24],
N. T'. Cepebpsaxoy [9], I'. P. Ditunreny [25]. IlaTomormueckwe SIBICHUS CpeId
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APEBECHBIX paCTeHI/Iﬁ BBIABIIAIA COI'TTACHO MECTOAUKEC NUATHOCTHUKH y‘~I66HOFO IIOCOOHS TI0

necHoi ¢puronaronoruu [27].

Puc. 1. Kaprocxema pa3MenieHus OOBEKTOB HCCleOBaHUA: | — OTBaym ObIBIIEH
maxTtel 6/14; 2 — oTBan maxrtel 3anepeBayibHas; 3 — OTBaN mAaxThl 5/6 um. JuMuTpoOBa;

4 — orBai maxTtel Ne 9 KannrannHas.

Ta6auua 1
JlanHble 00 uccieayeMbIX OPOAHBIX 0TBAJIAX
Bo3spacr Cranus ¢popMHUpPOBaHUSA KAK
OtBan PACT, | Cocrosnme MOPOoabI st popmup
Jer TEXHOT'€HHOI'0 IKOTONA
N OKaMeHeBIIas,
IIaXThI OBIBIIEH OKHCIICHHSI, MaCCOBOTO
47 neperopesiias, N
6/14 ., MOCENEeHUS pacTeHUN
TTOYBEHHBIN CyOCTpaT
maxTel 5/6
. MacCOBOTO TIOCETICHUS
AMEHU 59 MMOYBEHHBIN cyOcTpar N
pacTeHuit
Jumurposa
IIaXThI . OKHCJICHHUS, MACCOBOTO
62 MIOYBEHHBIH cyOcTpar .
3anepeBaibHast TIOCEJICHUS PACTCHUH
OKaMEeHeBIas,
maxTtel Ne 9 MAaCCOBOI'O IIOCEJICHUS
62 neperopesiias, N
KanuranpHas - pacteHuii
MTOYBEHHEBIN cyOcTpar
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JlaTuHCKME Ha3BaHUS BUAOB PACTCHUN YKa3aHBI B COOTBETCTBUH C MeEXTyHapOTHBIM
KOJIEKOM OOTaHWIECKO HOMEHKIIAaTyphl (BeHckuM komekcoMm) [28].

PE3YJIBTATBI U OBCYKIEHUE

Hwxe mpuBemeH TmepedeHb OCHOBHBIX — JKOTOIOB  JPEBECHBIX  PACTCHUH
HCCJICIOBAHHBIX ITOPOAHBIX OTBAjJOB, ONMHCAHHBIX paHee. Ha otBame maxter 6/14
npeoOiamaroT 11 BUAOB APEBECHBIX PACTCHWM, OTBaj MmaxXxTel 5/6 uMm. Jumutposa: 17
BUJIOB JAPEBECHBIX PACTEHUI, OTBaJ IIAaXThl 3anepeBalibHas: 8 BUIOB, OTBAI MIAXThl Ne 9
Kanuranenaas: 10 Bugos (Tadi. 2).

Taoauna 2
IlepeyeHb 0OCHOBHBIX IKOTOMOB JIPEBECHBIX PACTEHHI HCCIETOBAHHBIX MOPOIHBIX
0TBAJIOB

OrtBai maxrel 6/14

OTtBaJj maxrtsl 5/6

OTBaJ IIAXTHI

OTBaJ maxrbel Ne

HMeEHH 3anepeBajibHast 9 KanurajbHasi
JAumurtpona
Robinia pseudoacacia | Robinia Robinia pseudoacacia | Robinia pseudoacacia

L.

Acer platanoides L.
Acer tataricum L.
Prunus armeniaca L.
Juglans regia L.
Sorbus intermedia
Ehrh.

Populus balsamifera
L.

Quercus rubra L.
Betula pendula Roth.
Fraxinus
pennsylvanica Marsh.
Ulmus pumila L.

pseudoacacia L.
Acer tataricum L.
Ulmus pumila L.
Betula pendula Roth.
Acer negundo L.
Quercus rubra L.
Fraxinus
pennsylvanica
Marsh.

Prunus armeniaca L.
Sorbus intermedia
Ehrh.

Quercus robur L.
Prunus avium L.
Malus sylvestris L.
Juglans regia L.
Populus balsamifera
L.

Rhus typhina L.
Prunus mahaleb L.
Prunus cerasifera
Ehrh.

L.

Acer platanoides L.
Acer tataricum L.
Prunus armeniaca L.
Juglans regia L.
Acer negundo L.
Fraxinus
pennsylvanica
Marshall.

Malus sylvestris (L.)
Mill.

L.

Acer platanoides L.
Acer negundo L.
Populus balsamifera
L.

Prunus armeniaca L.
Prunus avium L.
Juglans regia L.
Quercus robur L.
Ulmus pumila L.
Malus sylvestris L.

CriexTp *HU3HEHHBIX QOopM apeBecHbIX pactenuit (o K. PayHkuepy) mokasan, 4yTo Ha

oTBaie IaxThl 6/14 72 % OT uucna BBISIBICHHBIX BUIOB PACTCHUM MPUXOAUTCA Ha
Me3odanepoduTtsl (8 BumoB) 1 Mukpohanepodutsl npeacrapieHsl 28 % (3 Buaa) (puc. 2).
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Ha otBane maxter 5/6 58 % me3zodanepoduror (10 BunoB) u 42 % mukpodaHepohuToB
(7 BunoB). Ha orBasie maxtsl 3anepeBanbHast 50 % mezodanepodutoB (4 Buna) u 50 %
mukpoganepoputoB (4 Buma). Ha ortBane maxter Ne 9 Kanmransnas 60 %
Me3odanepodputoB (6 BunoB) u 40 % mukpodanepoduros (4 Buaa).

12
10

8

KoamgecTBo BHOOE, mT 6
0 I

OTteaam. 6/14 OTteaam. 5/6 OTeaam. OTteatm. Ne9
3anepeeatbHan KanuTaieHan

(=]

EMesopanepodpurel ™ MuxpodanepodHTb

Puc. 2. CnexTp >kn3HEeHHBIX (HOPM APEBECHBIX pacTeHuid oTBanoB 1o K. Paynkuepy.

JKuzHeHnHbie (OpPMBI IPEBECHBIX PACTCHWUH TaKkKe OBUIM HCCIEIOBAHBI  TI0
xinaccudukamuu M. I'. Cepebpsaxoa [10]. Ha uccienyeMbix oTBanax B HATUYUU OBUIN
JepeBbst | BenmmumHbI, XapakTepu3yromuecs BbIcOToi oT 25 M (Betula pendula, Fraxinus
pennsylvanica, Quercus robur, Juglans regia, Populus balsamifera). Jepesps III
BeNUYUHBl (BbIcOTOM nm0 15 ™M) mpencraenensl 5 Bugamu (Ulmus pumila, Prunus
armeniaca, Malus sylvestris, Prunus mahaleb, Prunus cerasifera). Pexe BcTpedaroTcs
nepesbst 1l Bemmunnuer (BeicoTol oT 10 mo 25 M) — (Acer negundo, Sorbus intermedia,
Prunus avium) (puc. 3).

e ——
Jdepeens II Be THIHHBI —

e

0 1 2 3 4 5 6 7 8
Koara4ecTBO BHAOB, T

Oteanm. Ne9 KanutansHaa ¥ OTreanm. 3anepeeaabHan ¥ OTBanm. 5/6 B OTeanm. 6/14

Puc. 3. Cnoekrp IKH3HEHHBIX (OpPM [PEBECHBIX pPACTCHUH OTBAIOB IO
N. T'. CepeOpsikoBy.
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Cornacno knaccudpukanmu . P. Diitunrena [25] mo tpeGoBaTenbHOCTH PACTEHUH K
OCBEIICHHOCTH, B JPEBOCTOEC IMPeo0IadaroT TeHEBBIHOCHUBEIE pacteHus — 70 % oOT
o0mero ymucina BHUAOB. [pynmbl TMONYTEHEBHIHOCIMBBIX W CBETOJIOOWBBIX PACTEHUI
npezacrasieHbl 30 % ot obmero konuuecTsa. [laTonornveckue sBJICHUS, BBISABICHHBIC HA
OTBaJlaX, XapaKTepu3yeTcsl HaJIMYUEM HEKpO03a, XJIOpo3a JINCTHEB, a TAKXKe HaJTHMUYUEM
rajuioB HaceKOoMBIX (puc. 4). Ha Bcex oTBaymax oTMedaeTcsl YBEIHUICHHUE 0NN JIepeBbeB |
BEJIMYMHBI U CMEIIEHHEe OMOMOP(OIOTHIECKOro CIEeKTpa.

80
70
60
% mopa:keHHBIX S0

AepeBbeB 3

10 I I I
10
0 N ]

X1opo3s To4eqHbIi Kpaeroi Myunucras  Haauune
HEKpo3 HEKpo3 poca rajioB
HACEROMBIX

E QOteanm. 6/14 " Oreanm. 5/6 “ OTeanm. 3anepeeaibHad " OTBanm. Ne9 KanurtaasHan

Puc. 4. [TaTtonorudeckue SABICHUS cpean JpCBCCHBIX paCTeHI/Iﬁ OTBAJIOB.

Ha Bcex ortBanmax y Acer tataricum, Robinia pseudoacacia, Rhus typhina, Prunus
armeniaca, Prunus avium OBUIN BBISBIEHBI TMIIOreHe3us modera u jmcra. Y Fraxinus
pennsylvanica, Betula pendula, Acer negundo, Quercus robur, Populus balsamifera
HaOJIOAaeTCsl HEMPABUIILHOE PA3BUTHE KPOHEI.

B necHbIx cooOmiecTBax BCeX HCCIIENOBAaHHBIX OTBAJIOB HAOJIOMAETCS CMEIIEHUE
0MOMOpP(}OJIOTUYECKOTO  CHEKTpa pPacTeHUi, TO €CTh, W3MCHCHHE NPOIICHTHOTO
COOTHOIICHHS BHUJIOB, OOJIAIAIOIINX PAa3HBIMH XU3HEHHBIMU (hopMamu (Onomopdamu), B
9KOCHCTEME M3-32 BO3JICHCTBHS CPEIBI HITH aHTPOIIOTEHHOTO BO3CHCTRBUSI.

Takxke NPUCYTCTBYIOT OTIMYUS B OHOMOP(OJIOTHUECKHUX CIIEKTpaX, TaKHe Kak
npeobnananue Me30gpanepo@UTOB U JepeBbeB | BETUYHHEI.

3AK/IIOYEHUE

Takum oOpazom, HaOIIOJaCTCS CMEIICHHE OMOMOP(HOIIOTHIECKUX CIIEKTPOB, KOTOPOE
paccMaTpuBaeTCsl KakK IOKa3aTeNlb aHTPOMOTCHHOW TpaHC(HOpMAaIuH  JPEBECHOM
pacturenpHOCTH. OO 3TOM CBHAETENHCTBYIOT CHUCTEMHBIE IO BCEM HCCIEIOBAHHBIM
OTBaJlaM THUIIOTEHE3Us] W TOpakeHWs Molera, JHCTa, HEMPABHIBHOE Pa3BUTHE KPOHHI,
YBEJIIMYCHHE J0JIH JIepeBbeB | BETUUHHEL.

buomopdomornueckuii CIeKTp CIYKAT UHANKATOPOM YCIOBHH OKPYKAIOIIEH CPEIIbI
U KJIMMaTa, ¥ OTKJIOHEHHUS OT «HOPMAJIbHOTO» CIIEKTPa OTPaKAIOT BO3ACHCTBHS Cpeibl Ha
XapakTep aJanTaluy PacCTCHUI B COOOIIECTBAX.
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Paboma evinonnena 6 pamkax eocyoapcmeennozo 3adanus DPI'BHY Jloneyxuti

bomanuyeckuti cad no meme «Knaccugurayus noueeHHO-pACMUMENbHO20 NOKPOBA C
NOMOWBIO  MEMO008 OUCHMAHYUOHHO20 30HOUposanus 3emau» (Pecucmpayuonnulii
Ne 124101500495-0).
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THE SPECTRUM OF LIFE FORMS OF WOODY PLANTS IN A ROCK DUMP

AS AN INDICATOR OF THE DEGREE OF THEIR ANTHROPOGENIC
TRANSFORMATION
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The paper examines the spectra of life forms of woody plants in four landscaped rock

dumps according to Raunkier, Serebryakov and Eitingen from the point of view of
indicating anthropogenic transformation of the prevailing ecotopes.

Four landscaped rock dumps of the Donetsk People's Republic (DPR) were

considered as model objects: the former 6/14 mine (Makeyevka), the Dimitrov mine 5/6,
the Zaperevalnaya mine (Donetsk) and the Kapitalnaya mine No. 9 (Donetsk).

In the course of the research, review, analytical, computational and modeling methods

were used.
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In 1977-1979, scientists of the Donetsk Botanical Garden carried out the reclamation
of the investigated dumps. Currently, the development of plant communities has reached
the formation of stable ecosystems of several species. Trials of new species and attempts
at introduction have led to an approximation of the species composition to ornamental
plants.

The spectrum of life forms of landfill plants was studied by K. Raunkier,
I. G. Serebryakov, G.R. Eitingen. Pathological phenomena among woody plants were
detected according to the diagnostic method of the textbook on forest phytopathology.

Latin names of plant species are indicated in accordance with the International Code
of Botanical Nomenclature (Vienna Code).

The spectrum of life forms of woody plants (according to K. Raunkier) showed that
in the dump of mine 6/14 72 % of the identified plant species are mesophanerophytes (8
species) and microphanerophytes 28 % (3 species) are represented (Fig. 2). In the dump of
mine 5/6 58 % of mesophanerophytes (10 species) and 42 % microphanerophytes (7
types). 50 % of mesophanerophytes (4 species) and 50 % of microphanerophytes (4
species) were trapped in the mine dump. 60 % of mesophanerophytes (6 species) and
40 % of microphanerophytes (4 species) are found in the dump of mine No. 9.

The life forms of woody plants were also studied according to the classification of
I. G. Serebryakov. The studied dumps had trees of the first size, characterized by a height
of 25 m (Betula pendula, Fraxinus pennsylvanica, Quercus robur, Juglans regia, Populus
balsamifera). The trees of the first order of magnitude (up to 15 m high) are represented
by 5 species (Ulmus pumila, Prunus armeniaca, Malus sylvestris, Prunus mahaleb,
Prunus cerasifera). Trees of the first magnitude (height from 10 to 25 m) are less common
(Acer negundo, Sorbus intermedia, Prunus avium).

According to the classification of G.R. FEitingen on the demand of plants for
illumination, shade—tolerant plants predominate in the stand — 70 % of the total number of
species. Groups of semi-shade-tolerant and light-loving plants represent 30 % of the total.
The pathological phenomena detected on the dumps are characterized by the presence of
necrosis, chlorosis of leaves, as well as the presence of insect galls. An increase in the
proportion of trees of the first magnitude and a shift in the biomorphological spectrum are
noted on all dumps.

Hypogenesis of shoots and leaves was detected in all dumps of Acer tataricum,
Robinia pseudoacacia, Rhus typhina, Prunus armeniaca, Prunus avium, Fraxinus
pennsylvanica, Betula pendula, Acer negundo, Quercus robur, Populus balsamifera have
abnormal crown development. In the forest communities of all the dumps studied, there is
a shift in the biomorphological spectrum of plants, that is, a change in the percentage of
species with different life forms (biomorphs) in the ecosystem due to environmental or
anthropogenic influences.

There are also differences in biomorphological spectra, such as the predominance of
mesophanerophytes and trees of the first magnitude.

Hypogenesis and lesions of the shoot and leaf, abnormal crown development, and an
increase in the proportion of trees of the first magnitude are observed in all the dumps
studied. The biomorphological spectrum serves as an indicator of environmental and
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climate conditions, and deviations from the "normal" spectrum reflect environmental
influences on the nature of plant adaptation in communities.
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