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Introduction of woody and shrubby plants of the natural flora
of the Western Kazakhstan at the territory of Mangyshlak
experimental botanical garden

Results of primary introductory test of 21 species of woody and shrubby plants of natural flora of the Western
Kazakhstan in the conditions of Mangyshlak experimental botanical garden are given in article. Selection of
introduced species was made from natural habitats of the Mangystau, Atyrau, Aktyubinsk and West Kazakh-
stan regions. Examining taxa enter into the following ecological groups: xerophytes (5 species), mesophytes
(7 species), mesoxerophytes (5 species) and xeromesophytes (4 species). Primary test in culture allowed allo-
cating 3 groups of plants: very steady — 9 taxa; steady — 11 taxa; not steady — 1 taxon. The analysis of
economic and useful properties allowed defining that 15 species are suitable as ornamental plants, 10 — as
food, 8 — phytomeliorative, 11 — melliferous, 6 — medicinal, 2 — as a stock for reproduction of cultivars.
The correlation between ecological group of a taxon and resistance to local climate is not revealed. Species
for further introductory test are defined.

Keywords: Mangyshlak experimental botanical garden, primary introduction, woody and shrubby plants,
sustaibility, ecological groups, practical uses, natural flora.

Introduction

Introduction of plants, as main directions of experimental botany and plant ecology, has not only scien-
tific, public and informative, but also important economic, ecological, economic value. This fact is practical
expression of implementation of requirements of articles 9—18 «Conventions on Biological Diversity» and
Nagoya protocol (1992) [1].

This problem is particularly acute in arid conditions which differ in poverty of specific structure and a
complex of adverse factors for implementation greening, the introduction, selection and phytomeliorative
works [2, 3].

The introduction of plants should be carried out by one of the main strategic directions of botanical gar-
dens intensively and in big scales. In world practice it is proved that without scientifically based recommen-
dations attraction the plants which were pleasant to them from districts of former settlements do not always
gives a successful outcome. Only at such approach there is possible an implementation of the most probable
projection of a successful introduction and selection of the greening range of plants meeting the ecological,
esthetic requirements of the alleged region of an introduction.

Local flora has the considerable prospect of use as source of the plants, steady against local climatic
conditions, having decorative, medicinal, food, melliferous, meliorative properties.

The purpose of the real research was primary introduction assessment of new woody and shrubby plants
of local flora in the conditions of the Mangyshlak experimental botanical garden.

Methodology

Objects of researches were 21 species of woody and shrubby plants of the collection fund of
Mangyshlask experimental botanical garden (futher MEBG) attracted from natural flora of the Western Ka-
zakhstan (Table 1).

Selection of initial material from the nature was made on floristic regions of the Western Kazakhstan:
Caspian, Bukeev, Emba, Aktobe, Mangystau, Ustyurt.

In the conditions of the MEBG collection for the selected taxa investigated primary introduction ques-
tions: phenology [4], some biometric indicators [5], rhythms of seasonal growth and development [6, 7]. For
all introduced species defined ecological group in relation to conditions of moistening [8] and a vital form
[9]; and also the prospects of practical application of species in economic activity [10].
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Table 1
Taxonomic list of testing woody and shrubby plants
No. Family Genus Species
1 Amygdalus A.nana
2 |Fabaceae Astragalus A.ammodendron
3 Ammodendron A.eichwaldii
4 |Polygonaceae Atraphaxis A.replicata
5 Crataegus C.sanguinae
6 M.sieversiana
7 Malus M.baccata
8 Padus P.racemosa
9 Prunus P.spinosa
Rosaceae
10 Rosa R.laxa
11 R.glabrifolia
12 Rubus R.caesius
13 Spiraea S.hypericifolia
14 Sorbus S.aucuparia
15 |Betulaceae Corylus C.avellana
16 P.tremula
17 Populus P.alba
18 |(Salicaceae P.diversifolia
19 P.nigra
20 Salix S.caprea
21 |Glossulariaceae Ribes R.aureum

Results and their discussion

The introduction of wood plants is an important part of all introduction activity. This question in a tree-
less arid zone is especially relevant. The analysis shows that in droughty zones of Kazakhstan wood plants
from Western Europe are successfully cultivated, a temperate climate of North America, Siberia and East
Asia [11].

As a result of forwarding researches on the territory of the Western Kazakhstan (Mangystau, West Ka-
zakhstan, Atyrau and Aktyubinsk areas) in 2016-2018 21 species were attracted in an introduction experi-
ment. Their short characteristic is given below:

1) Amygdalus nana is an undersized bush, mesoxerophyte. It is involved with landing material and
seeds from the mountain Big Ichka (West Kazakhstan region). The beginning of vegetation falls on the 2nd
decade of March, full expansion of leaves comes to the end of March; budding at the end of March; blossom-
ing — in 1-2 decades of April. Infructescence in culture was not observed. In the territory of MEBG plants
reached height of 30-35 cm. A state in culture is good.

2) Astragalus ammodendron is a bush, a semi-bush, xerophyte. It is involved with landing material
from Tuyesu sands (Mangystau Region). The beginning of vegetation at a species is noted in the 3rd decade
of March; isolation of leaves falls on 1-3 decades of April. The beginning of budding is recorded in the 20th
of April; blossoming since the end of April until the 1st decade of May. The fructification is dragged out —
from the 1st decade of May to 1st decade of June. Growth of shouts comes from the end of Arpril till the se-
cond half of June. In culture height of 50-60 cm reaches. The state is satisfactory.

3) Atraphaxis replicata is a bush of the average sizes, xerophytes. The Western Karatau (Mangystau re-
gion) is involved in culture from the ridge. The beginning of vegetation is noted in the 1st decade of March,
isolation and expansion of leaves from the middle until the end of March. Budding is revealed in the middle
of April, blossoming — since the end of April to the 3rd decade of May. Fructification is moderate, happens
from 1 decade of May until the end of July. Growth of shouts comes to an end in the middle of June. A state
in a collection is very good. Height of a plant is from 70 to 90 cm.

4) Crataegus sanguinea is a small shady tree or large bush. It is involved with seed material from a nat-
ural reservation «Oak grove» (West Kazakhstan region). Young plants begin vegetation in the 2nd decade of
March, isolation and expansion of leaves — since the end of March to the middle of April. Plants in culture
have height of 10-20 cm therefore did not enter a generative phase yet. A state in culture is satisfactory.
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5) Corylus avellana is a bush, rarer is a small tree, mesophyte. It is involved from the territory of a natu-
ral reservation «QOak grove» (West Kazakhstan region) in the form of live plants. The beginning of vegeta-
tion is recorded from the 2nd decade of March, growth and isolation of leaves since the end of March on the
middle of April. As in culture there are young individuals, the phase of budding and blossoming was not ob-
served. The plant suffers from dryness of atmospheric air, in the middle of July solar burns of leaves are not-
ed. Height of individuals is up to 50-55 cm.

6) Padus racemosa is a bush; rarer is a small tree, mesophyte. It is involved in culture from forests in
the neighborhood of the mountain Big Ichka (West Kazakhstan region) in the form of young live plants. The
beginning of vegetation of a species falls on 2—3 decade of March, expansion of leaves is since the end of
March to the middle of April. Young individuals reach height of 50—70 cm, did not reach the generative pe-
riod yet. Conditions of individuals are satisfactory.

7) Populus tremula is a large tree, mesoxerophyte. It is involved with small plants and shanks from the
valley of the Bykovka River (West Kazakhstan region). The beginning of vegetation of individuals is record-
ed in the 1st decade of March, isolation of leaves begins in the middle of March, and growth finishes in the
Ist decade of April. Due to the young age of plants, the aspen did not enter the generative period. Condition
of individuals is satisfactory; height is 30—45 cm.

8) Populus alba is a large tree, mesoxerophyte. The species is involved with shanks from the valley of
the Bykovka River (West Kazakhstan region). Shanks took roots; small gain of 4-5 cm is noted. The general
height was 15-20 cm. The state is satisfactory.

9) Populus nigra is a large shady tree, a xeromesophyte. Plants are involved in culture in the form of
shanks from Petrovsky sands and from vicinities of the natural reservation «the Sadovsky lake» (West Ka-
zakhstan region). As well as the previous species, in a collection of an individual are presented in the form of
the small taken roots plants up to 30-35 cm high. The general state in culture is satisfactory.

10) Ammodendron eichwaldii is a small tree or a bush. It is involved with live plants and seeds from
sands Sam (Mangystau region), xerophyte. The beginning of vegetation is noted in the 1st decade of April;
expansion of leaves since the 3rd decade of April until the end of May. The phase of budding is recorded in
the 1st decade of May, the beginning of blossoming — in the 2nd decade of May, and the end — the 3rd
decade of May. Fructification plentiful and stretched; is noted since the end of May till the middle of July.
Growth of shoots comes to an end at the end of June. A condition of a plant in culture is good.

11) Ribes aureum is a bush, a xeromesophyte. It is involved with live plants from a flood plain of the
Urals River (West Kazakhstan region). The beginning of vegetation fell on the middle of March; isolation of
leaves is recorded from the second half of March on the 3rd decade of April. Budding fell on the middle of
April, blossoming from the 2nd half until the end of April. Fructification is plentiful; since the end of April
to the middle of June. Growth of shoots came to the end till middle of April. The state in culture is very
good; height of plants is 120—140 cm.

12) Rosa laxa is a bush, mesoxerophyte. It is involved with live plants and shanks from vicinities of the
Lake Inder (Atyrau region). In culture vegetation begins in the the 1st decade of March, isolation of leaves
begins in the 2nd decade of March and end in the 1st decade of May. Budding begins in the 1st decade of
May, finishes in the 3rd decade of May. Blossoming happens from the middle until the end of May. Fructifi-
cation maturing of fruits is recorded — from the end of May till the end of August. Plants in culture are
steady; states are very good. Height is up to 150 cm.

13) Rosa glabrifolia is a prickly bush, a xeromesophyte. It is attracted with root young growth and
shanks from gorges in the neighborhood of the settlement of Beyneu (Mangystau region). The beginning of
vegetation falls on the 1 decade of March, isolation of leaves from the middle of March prior to the begin-
ning of April. Budding is recorded in the 1st decade of May, blossoming from the middle until the end of
May. Fructification is weak; it is noted since the beginning of June prior to the beginning of September. The
state in culture is satisfactory; height of individuals is 100-120 cm.

14) Salix caprea is the high, actively branching bush, mesophyte. It is involved by shanks from a flood
plain of the Utva River (West Kazakhstan region). On a collection rooting of the brought shanks is noted.
The beginning of vegetation is recorded at the beginning of the 2nd decade of March; isolation of leaves —
since the end of March to the middle of April. Young plants in the territory of MEBG did not enter the gen-
erative period. The condition of individuals is satisfactory; height is 30-35 cm.

15) Spiraea hypericifolia is a low bush, xerophyte. In culture it is involved with shanks and young
plants from steppe sites of West Kazakhstan region and a northern part of Mangystau Region. The beginning
of vegetation is noted in 1st decade of March; isolation of leaves was from the middle until the end of March.
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On a collection individual did not reach a generative state, therefore budding and blossoming is not recorded.
A condition of plants is satisfactory; height is 40—50 cm.

16) Sorbus aucuparia is a small tree or a bush, mesophyte. The species is involved in culture with
young plants from Urdinsky forestry (West Kazakhstan region). The beginning of vegetation falls on the 1st
decade of March; isolation of leaves is from the 2nd decade of March until the beginning of April. Young
plants in the MEBG collection did not enter a generative state. The condition of plants in culture is good;
height is 50-70 cm.

17) Malus sieversiana is a tree, a xeromesophyte. In the culture of an individual of an apple-tree are in-
volved with young live plants from a flood plain of the Urals River (West Kazakhstan region). The apple-
tree begins vegetation in the 1st decade of March; isolation of leaves is recorded from the 2nd decade of
March to the middle of April. Young individuals have not reached the generative period yet. The condition
of plants on a collection is satisfactory; height is till 1 m.

18) Malus baccata is a tree, mesophyte. In culture the species is involved with young plants from
Mortuk forestry (Aktyubinsk region). The beginning of vegetation falls on the 1st decade of March, expan-
sion of leaves is from the 2nd decade of March until the beginning of April. Generative phases for this spe-
cies are noted. A condition of a species is satisfactory; height of individuals is 100—120 cm.

19) Populus diversifolia is small trees, xerophyte. Plants are involved with live plants and shanks from
the Ustyurt reserve (Mangystau region). The beginning of vegetation at individuals is noted in the 1st decade
of March, expansion of leaves is in the middle of March, the end of growth of leaves is in the 3rd decade of
July. Budding is recorded in the beginnings of April, blossoming from the middle until the end of April.
Formation of fruits is noted. Height of plants reaches 1.2—1.8 m. A state in culture is very good.

20) Prunus spinosa is a small tree or a bush, mesoxerophyte. Plants are involved alive plants and land-
ing material from natural reservation «The Mountain Big Ichka» and valleys of the Urals River (West Ka-
zakhstan region). The beginning of vegetation is revealed in the 2nd decade of March, isolation and growth
of leaves from the middle of March to the 2nd half of April. Plants didn’t enter the generative period. A con-
dition of individuals is very good; height is up to 80 cm.

21) Rubus caesium is the prickly curling bush, mesophyte. Fruitful forms with large and sweet fruits are
selected from Mortuksky forest area (Aktyubinsk region). The beginning of vegetation falls on the 2nd dec-
ade of March, isolation of leaves from the middle of March to the middle of April. Budding is recorded at the
beginning of May, blossoming is from the 1st decade of May to the middle of August. Fructification is plen-
tiful and stretched, since the end of May until the end of August. Height of shoots in culture reaches 120-140
cm. The state is good.

Introduced species are presented by 4 ecological groups in relation to moistening conditions:
mesophytes, xerophytes, mesoxerophytes and xeromesophytes (see Fig.).
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1 — mesoxerophytes; 2 — xerophytes; 3 — mesophytes; 4 — xeromesophytes
Figure. Spreading introduced species on ecological groups

The maximum number of species is the share of mesophytes — 7 species, the number of xerophytes
and mesoxerophytes was distributed evenly by 5 species, and xeromesophytes — 4 taxa.

The analysis of economic properties showed that from 21 species of woody and shrubby plants 15 taxa
have prospect as decorative objects (Table 2).
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Table 2
Perspectives of practical use of new woody and shrubby introduced plants of natural flora of MEBG

Practical use
Species Decorative Food P'hytO. Melliferous Technical S.tOCk for. an
plants plants meliorative plants Herb plants 1nocu1§1t10n
plants of cultivars
Amygdalus nana + +
Astragalus ammodendron +
Atraphaxis spinosa +
Crataegus sanguinea + + + +
Corylus avellana +
Padus racemosa + + + +
Populus tremula + + +
Populus alba + + +
Populus nigra + + +
Ammodendron eichwaldii + +
Ribes aureum + + + +
Rosa laxa + + + +
Rosa glabrifolia + + +
Salix caprea + +
Spiraea hypericifolia + + +
Sorbus aucuparia + + + +
Malus sieversiana + + + +
Malus baccata + + +
Prunus spinosa + + + +
Rubus caesius + +

Ten taxa is possible to use as food plants, 8 species — as phytomeliorative cultures for fixing of sands,
slopes of hills and ravines; 11 taxa showed value as melliferous plants; 6 — as medicinal objects, 5 spe-
cies — as technical plants, 2 species are suitable as a stock for an inoculation of cultivars.

Preliminary results of observations allowed allocating several groups of plants on resistance to local soil
and climatic conditions on the basis of a condition of landing material and a habitus:

1) Very steady plants against local conditions, they have good condition of a habitus: Amygdalus nana,
Atraphaxis replicate, Ammodendron eichwaldii, Ribes aureum, Rosa laxa, Sorbus aucuparia, Populus
diversifolia, Prunus spinosam Rubus caesius.

2) Steady plants against local climate, states in culture are satisfactory. In this group enter such species
as: Astragalus ammodendron, Crataegus ambigua, Padus racemosa, Populus tremula, Populus alba,
Populus nigra, Rosa glabrifolia, Salix caprea, Spiraea hypericifolia, Malus sieversiana, Malus baccata.

3) Weak-steady plant, it suffers from a drought. The only species (Corylus avellana) is carried to this
group.

The correlation between belonging to ecological group and health in culture is not revealed. Among
steady and very-steady cultures are noted, both xerophytes and mesophytes. Further testing in culture with
expansion of landing material needs to be conducted for woody and shrubby plants entering into the first and
second group.

Conclusion

Thus, features of primary introduction of 21 species of woody and shrubby plants of natural flora of the
Western Kazakhstan at testing in the culture of MEBG are estimated. Taxa are divided into 3 groups on sta-
bility degree: in the first group — 9 species, in the second one — 11 species, in the third one — 1 species.

Distribution of introduced species on ecological groups the following: mesophytes — 7 taxa, xero-
phytes — 5 taxa, mesoxerophytes — 5 taxa, xeromesophytes — 4 species. The correlation between ecologi-
cal group of a taxon and resistance to local climate is not revealed.

The analysis of economic and useful properties allowed defining that 15 species are suitable as orna-
mental plants, 10 — as food, 8 — phytomeliorative, 11 — melliferous, 6 — medical, 2 — as a stock for re-
production of cultivars.

Types for further introduktory test are defined.
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Researches were executed within the Ministry Education and Science scientific and technical program
«Development of scientific-practical and computer-informative bases of creation of landscape and park
plantings in the desert zone Mangystau for preservation and rational use of a vegetative biodiversity».

References

1 Convention on Biological Diversity and the Nagoya Protocol: Intellectual Property Implications. — United Nations:
UNCTAD, 2014. — 215 p.

2 BaiitynmuH N.O. TeopeTHueckre OCHOBBI M METOJNYECKHE MOAXObI K MHTPOIYKLHH PACTCHHUI B PETHOHBI C SKCTPEMaIbHbI-
Mu KuMaradeckumu yeaosusamu / M.O. Baiitynun / U3sectuss HAH PK. Cep. 6uon. u mea. — 2010. — Ne 2. — C. 18-26.

3 Py6anux B.I'. MaTpomykuus ceBepoaMepHKaHCKHX APEBECHBIX pPAcTeHWH Ha Ioro-Bocroke Kasaxcrana / B.I'. PybOannk,
N.H. CononnnoBa. — Anma-Ata: Hayka, 1989. — 172 c.

4 Meronuka deHonornyeckux HadmoneHni B 6otanndeckux cagax CCCP // MeToauky MHTPOIYKIMOHHBIX HUCCIEAOBAaHHI B
Kazaxcrane. — Anma-Ara: Hayxka, 1987. — C. 4-10.

5 Tapan C.C. MeTo07I0rnuecKkre acnekThl OLEHKH Pe3yJIbTaTOB MHTPOAYKLHH IPEBECHBIX PACTCHHUN AJIs LieJel o3eneHeHus /
C.C. Tapan, U.C. Konranosa // ®ynnamenransabie uccnenopanus. — 2013. — No 11. — C. 1892-1896.

6 bBeccuernoBa H.H. IlepcriexTuBHBIE METOAbI HMHTPOAYKLHH pacTeHuil: yded.-meron. mocobue / H.H. Beccuernosa,
B.II. beccuernos, E.1. 3axapoBa. — Hwxuuit Hosropoa: M3a-so I'CXA, 2016. — 72 c.

7 ApecroBa C.B. Ouenka ajmantanuu WHTPOAYLHMPOBAHHBIX APEBECHO-KYyCTAPHUKOBBIX PpACTEHHHA: METOX. peKoM. /
C.B. Apecrosa, E.A. Apecroa. — Caparos, 2017. — 28 c.

8 Kumar De.A. Environment and Ecology / De.A. Kumar, A. Kumar. — New-York, 2008. — 193 p.
9  Cepebpsikos U.I". Dxonoruueckast Mopdosorus pacreruit / U.I'. CepebpsikoB. — M.: Beicm. mik., 1962. — 378 c.
10 PactutensHbie pecypebl Poccun u conpenenbHbix rocyaapers / mof pea. AJI. bynanuesa. — CI16.: PAH, 1984—-1996.

11 MmanbaeBa A.A. Komnekumn pacrenuit Manrpinuiakckoro 6ortanudeckoro caga / A.A. VimanGaea, U.®D. benosepos,
O.H. KocapeBa. — Anmars: TOO «Luxe Media Publishing», 2017. — 152 c.

A.A. Uman6aeBa, I'.I". 'acanoBa, M.1O. MmmypatoBa, P. MeutThikoBa, ®.A. Eckennupon

MamnrpicTay TIKIpHOeIiK 00TAHUKAJBIK 0aFbl ayMarbIHIAFbI
Bartbic KazakcTanHbIH Ta0Ury (pyiopachbiHbIH aFam-0yra
eciMiKTepiH MHTPOAYKIUSIJIAY

Maxkanazna ManrpicTayablH TOKIprOenik 6oTaHUKaNBIK OarbIHbIH jKaraaiibinaa bateic Ka3zakcraHHbIH TaOUFH
¢opaceiHbIH  arain-OyTansl eciMmikrep 21 TypiHIH anfaiikbl HMHTPOAYKLHSJIBIK ChIHAY HOTHIKeIepi
kenripinreH. WuTtpomynenrrep Manrsictay, Ateipay, Akrtebe xoHe barsic Kasakcran o0ibIcTapbIHBIH
TaOMFU MEKCH €Ty OpTachlHAH TaHIANBIHBIN aJbiH/bL. ChIHAIFAH TAKCOHAAP KEJeCi SKOJIOTHSIIBIK TOITapFa:
kcepodurrep (5 Typ), Mmesodurrep (7 Typ), Me3okcepodurrep (5 TYp) xKoHe kcepomezodurrep (4 TYp) Kipeni.
Jlakpinnay OOHMBIHINA ajFamIKbl ChIHAYJIap O©CIMAIKTEpHiH 3 TOOBIH: aca Te3iMAi — 9 TakcoH, Te3iMui —
11 rakcoH, Te3imMci3 1 TakcoH axkbiparyra MyMKinaik Oepai. [llapyanipuibikka naiiaansl KacHeTTepal Taiaay
apkpUIbl 15 Typi conpik, 10 — Taramapik, 8 — ¢uromennoparuBti, 11 — Ganapl, 6 — gopinik ecimaikTep
JKOHE 2 — YJIACTBIPBUIFAH IIBIOBIK PETiH/E KOJAAHbIT MOJICHU CYpBINTApAbl KOOSHTy yiIiH naiaananyra 60-
JaThIHBI AHBIKTAIABL. TaKCOHHBIH SKOJIOTHSJIBIK TOOBI MEH JKEpriliKTi KIMMaT apachlHla KOPpeNsuus
AHBIKTAJIFaH JKOK. AJITaFbl HHTPOIYKIMSJIBIK ChIHAY YIIiH TYpJIEp aHBIKTAII/IBI.

Kinm ce30ep: ManrbicTay ToxipuOenik OOTaHMKAJBIK OaFbl, AJFAIIKBl WHTPOIYKIHS, Aaraml-OyTasl
ocIMIIKTep, TO3IMAITIK, IKOJIOTUSUIBIK TONTAp, TIXKIPHOETiK KOJIJaHBICH, Taburu ¢iopa.

A.A. ImanbaeBa, I'.I'. 'acanoBa, M.1O. Ummypatosa, P. MeutteikoBa, @.A. EckeHnupos

NuTpoaykuusi ApeBecHO-KYCTAPHUKOBBIX PacTeHUil IPUPOIHOI (1opbI
3anaanoro Kazaxcrana Ha teppuropuu MaHTIbIIJIAKCKOTO
IKCNEPUMEHTAIBHOI0 00TAHNYECKOro caja

B cratbe mnpuBeneHBl pe3ynbTaTHl NEPBUYHOTO HHTPOIYKIMOHHOTO HCHBITaHMS 21 BHIa JpeBeCHO-
KYCTapHUKOBBIX pacTeHHH NpHpoxHoi ¢iopsl 3anagnoro Kasaxcrana B yciuoBusSX MaHTHIIIIAKCKOTO dKCIe-
pPUMEHTaIBbHOTO OOoTaHWYeckoro caga. OTOOp MHTPOAYIIEHTOB NPOBOAWIN U3 NPHUPOIHBIX MECT OOUTAHMS
MasnrsicTayckoid, ATbipayckoi, AkTIoOMHCKOM 1 3amanHo-Ka3axcranckoi oOnacteil. McnbpiTyeMble TaKCOHBI
BXOJUIT B CIICAYIOLINE IKOJIOTUUECKUE TPYIIIbL: KcepoduTsl (5 BUI0B), Me30(dUTHI (7 BUIOB), ME30KCEPOPHUTHI
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(5 BuoB) u kcepomezodutsl (4 Buna). [lepBudHOE UCTIBITAHUE B KYJIBTYPE MMO3BOJIMIIO BBIACIUTH 3 TPYIIIbI
pacTeHHii: BecbMa YCTOMYMBBIE — 9 TAKCOHOB, yCTOHUYMBBIE — 11 TakCOHOB, HEyCTOHYMBBIE — | TaKCOH.
AHanu3 X03sHCTBEHHO-TIOJIE3HBIX CBOMCTB MO3BOIMI ONPEAENIUTh, YTO 15 BHUAOB MPHUTOAHBI B KaUeCTBE Je-
KOpaTUBHEIX pacTeHui, 10 — kak numessle, 8 — ¢uroMenuoparuBHsle, 11 — MemoHOCHBIE, 6 — JeKapcT-
BCHHBIC, 2 — B KAU€CTBE ITOJBOS I Pa3MHOXKEHHUS KYJIBTYPHBIX COPTOB. He BBIIBICHO KOPPEISIINN MEXTY
9KOJIOTHUECKOH TPYNIION TaKCOHA M YCTOHYMBOCTBIO K MECTHOMY KimMary. OnpeneneHsl BHABI U Jaib-
HEWIIIero NHTPOLYKIIMOHHOTO UCIIBITAHHSI.

Kniouegvie cnosa: MaHTBIIUIAKCKUHA SKCHEPUMEHTAIBHBIH OOTAaHMYECKHI call, MepBUYHAS HHTPOMYKILHS,
JIPEBECHO-KYCTapPHUKOBBIE PACTEHHs, YCTOHYMBOCTb, 3KOJOTMYECKUE TPYIIIbI, IPAKTHYECKOE HCIIOJIb30Ba-
HHe, IpUpoaHas ¢opa.
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