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Abstract

Nowadays, the importance of determining the numericalvaluation of environmental and
genetic structure of populations of woody tree species in dealing with the introduction, without
any doubt, is recognized by many researchers. The growing numbers of works associated with
the introduction, examination of geographic cultures focused on the study of interspecific, inter-
and intrapopulation, subpopulation genetic structure of quantitative and qualitative attributes
which are important for forestry production and industrial wood processing.
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Introduction

An introduction is a transfer of plants from one region to the region where they were
missing with the use of impactmethods to the nature. The possibility of introduced plants to
acclimate was pointed out by many researchers [1,2]. However, the naturalization (the transfer of
plants to the similar habitats) was more recognized for a long time, which also denies the ability
of the plant to adapt to the new conditions .

In 1868, at the initiative of the nobility, the local intelligentsia, amateur gardenersfrom
Voronezh, Kharkov, Penza province, as well as Nicholas Botanical Garden,plants, which are
several varieties of apple, grape, lilac, oak, marpleplatanoides, mountain ash, horse chestnut ,
quince, ailanthus, Japanese acacia,were brought. It was the spontaneous introduction. In
1868,Vernenskaya Grove was established by order of the GeneralGovernorKolpakovsky and the
scientist and forester E.O. Baum. By 1879 it had an area of 152 acres, including a forest nursery.
In 1871,the seeds of pine and larch were produced, and, in 1874,seeds of white and yellow
acacia, hawthorn, ash, mulberry were experimentally planted. In the same year, Moscow
received seeds of Pinuspinaster, P.peuce, P. strobus, P. cembra, Thujaoccidentalis,
Juniperusvirginiana [3,4,5,6].

Climatic conditions

Factors and ecological conditions of soil formation and landscape environment. The
geographical position of Astana is led by the severity of extreme continental climate and its
instability. Winter is cold and long with a steady snowing. Summer is relatively short, but hot
with low precipitation and strong evaporation. Sharp continental climate is due to the remoteness
of the area from major water ponds and the closeness to the desert and semi-desert areas of
Central Asia and the polar regions of Siberia.

Material and methods

Basic methods of introduction and acclimatization of plants

After studying the flora of Central America (1799-1804) A. Humboldt drew attention to
the relationship between the distribution of plants and climatic conditions. He was the first
topoint out that the acclimatization of plants should take into account not just the average
temperature but the amount of temperature above 0 ° C during the growing season. For
successful acclimatization it should not be less than it was at home conditions. Humboldt paid
attention to other climatic factors of habitats of plants, such as average temperature, humidity,
pressure and air transparency. He believed that these factors would affect the distribution of
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plants. In this regard, he suggested the vertical and horizontal zonation of vegetation. Humboldt
proposed the method of gradual acclimatization of plants, later called the step acclimatization,
which is moving plants from one climate to another, by growing them at intermediate stations
[7,9,10].

Results and discussion

Evaluation of introduced species on biomorphological parameters of leaf blades

Plants growing in a large city are influenced by many different factors. It is especially
painful for plants to tolerate exposure to man-made factors, an essential condition of civilization.
Conditions of the natural habitat of plants are radically different from those of the city.

The plants which weregrown at the best environments adapt and often survive in extreme
conditions by changing not only the biological and physiological processes, but biological and
morphological parameters, the anatomical structure that is reflected in the change of habitus,
shape and size of the leaf blades, fruit, etc.

The length of the leaf blades The length of the leaf blades is the main parameter which
determines their size and shape. We studied the length of the leaf blades of 13 species of plants
which were growing at three test sites. Research and statistics of materials are given in Tables 1,
2, 3. The value of the error in mean showsrelatively narrow confidence limits, which indicatesa
highly accurate obtained value. The arithmetic means was calculated as a criterion for evaluation
of the entire group of plants.

On the first test site, all plants formed a complete leaf blade except Acer ginnala, on the
second site - all the plants, and the third section - Juglansmandshurica and Saraganaarborescens
did not form leaf blades. Length of the leaf blades ofFraxinus excelsior L., which was planted on
the test sites, varies within the following limits: 1test site - 66.90 mm, 2 test site - 71.27 mm, 3
site - 86.00 mm. Populussimonii had the longest leaves on the first test site - 55.83 mm.

Prunusdivaricata, Salix babilonica, Saraganaarborescens, Populussimonii, Radusaviumare
the leaders on the length of the leaf blades of the first test site.

Ranking the objects of study according to the length of leaves revealed the plants which
had maximum value: Amorphafruticosa, Phellodendronamurense, Gleditsiatriacanthos, Acer
ginnala, Mahoniaaquifolia, Juglansmandshurica, Forsythia xintermedia Zabel . According to the
arithmetic meandata they formed the longest leaves on the second site.

Only one type of test plant has the highest value of the length of the leaves in all three
areas - a Fraxinus excelsior L. The weak development of the parameters of the leaf blades on the
third experimentall site is most likely connected with the relative rigidity of the environment in
this area of research. All three sites are located in the parks, recreation areas; ecofactor complex
and mainly watering had a positive effect on the development and status of the leaf blades, which
is reflected on the length in this case.

Percentage ratio of the number of plants with a maximum length of leaf blades on test site:
1 test site (5 of 12 plants with formed leaves) - 41.67%, 2 test site (7 of 13 plants with formed
leaves) - 53.85%, 3 test site (1 of 11 plants with formed leaves) - 9.09%. Plants which were
planted on the 1 test site (located in the park near the Presidential Park near Palace of Peace and
Reconciliation) and the second test site (located in the park near the shopping and entertainment
center "Khan Shatyr") even by visual inspection showed a better rate.

It is important to mention the differences of maximum and minimum average of leaf length
in Phellodendronamurense between sites. The first site’s leaf length is 75.57 mm, the second’s -
84.23 mm, the length of the leaves of the third portion is 48.63 mm. The range of variation is
observed at the level of 35.60 mm. In Salix babilonica the limit of variability of arithmetic mean
is equal to 38.34 mm, in Forsythia xintermediaZabel - 22,20 mm.

The trait variability scale according to S.A.Mamaeva levels is estimated by the values of
the coefficients of variation and refers to the low, medium and upper level. On the first test site
the medium level of variation is dominated - 6 of 12 cases (one kind of plant has not formed
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leaves - Acer ginnala). According to the second site results 7 plants have the low level of
variation, 5 plants — the medium level, the upper level - 1 plant. In the third site there were 4
cases of low level variation, 5 cases of medium variation and 2 cases of upper variation of the 11
plants which have formed leaves.

Table 1 — Length and width of the leaf blades of inducted woody plants on the 1 test site

Name of woody plant Arithmetic | Variabilityi Testaccuracy, Limits
Ne species mean ndex, P, % min | max
M+m, Mmm Cy, % '
1 Caraganaarborescens (f. 20,80+0,65 17,08 3,12 14 25
pendula) 10,03 £ 0,26 14,44 2,64 7 13
5> | Prunusdivaricata 34,13+1,59 25,58 4,67 20 50
14,87 + 0,70 25,86 4,72 10 22
3 | Amorphafruticosa 22,80+0,91 21,85 3,99 11 30
9,83 +0,45 25,20 4,60 7 13
4 | Phellodendronamurense 75,57%2,20 15,96 2,91 60 | 102
32,73+0,70 11,72 2,14 27 40
o 28,33+1,17 22,66 4,14 15 36
5 | Gleditsiatriacanthos 115740.34 1589 2.90 8 14
6 | salixbabilonica 88,17+4,18 25,95 4,75 55 | 145
10,77+0,50 25,34 4,63 8 18
7 | Acerginnala
8 | Mahoniaaquifolia 42,10+0,87 11,31 2,07 35 | 52,0
21,70+0,77 19,52 3,56 15 | 30,0
9 | Juglansmandshurica 49,20+1,09 12,17 2,22 41 | 63,0
25,30£065 14,15 2,58 19 32
10 | Populussimonii 55,83+2,08 20,43 3,7 29 75
34,00+1,38 22,23 4,08 21 47
. . 39,37+1,57 21,05 3,84 20 49
11 | ForsythiaxintermediaZabel 20 50+0.80 2129 3.89 10 o5
12 | Padusavium 59,43+1,63 14,93 2,74 46 74
32,13 +0,48 8,26 1,51 29 37
13 | Fraxinusexcelsior L. 66,90+1,69 1381 2,52 >0 80
18,43 + 0,69 20,38 3,72 14 25
Table2 — Length and width of the leaf blades of inducted woody plants on the 2 test site
Name of woody plant Arithmetic Variabilityindex, Testaccouracy, _L|m|ts
Ne species mean Cy. % P, % min | max
M+m, mm '
Caraganaarborescens 16,10 + 21,66 3,95 10 21
1 0,64 8,44 154 71 9
8,37 +0,13 ’ ’
33,07 £
5 Prunusdivaricata 1,20 19,92 3,64 21 | 43
13,40 + 25,75 4,70 8 20
0,63
3 Amorphafruticosa 28,63 + 10,91 1,99 23 | 33
0,57 13,31 2,06 9 13
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10,93 +
0,23
4 Phellodendronamurense 84,23£1,53 9,95 1,82 73 | 100
35,1740,83 12,97 2,37 31 | 45
5 Gleditsiatriacanthos 36,97£1,59 23,53 4,30 24 | 57
13,43+0,49 19,95 3,64 10 | 18,0
6 Salixbabilonica 79,27£3,95 27,32 4,99 50 | 108,0
9,87+0,42 23,22 4,24 6 13
7 Acerginnala 44,70+0,98 11,98 2,19 37 | 54
39,93+1,07 14,69 2,68 27 | 47
8 Mahoniaaquifolia 44,53+0,92 11,28 2,06 37 | 52
27,10£0,75 15,20 2,77 20 | 34
9 Juglansmandshurica 51,17+1,38 14,74 2,69 39 65
28,40£0,85 16,43 3,00 15 | 36,0
10 Populussimonii 51,37+1,61 17,18 3,14 35 65
33,00£1,14 18,91 3,45 20 | 42
11 ForsythiaxintermediaZabel | 62,07+2,62 23,13 4,22 33 | 84
31,57+1,28 22,26 4,06 9 | 42,0
12 Padusavium 52,10+0,96 10,12 1,85 45 | 60
31,93+0,90 15,45 2,82 25 | 40
: . 71,27 +
13 Fraxinusexcelsior L. 144 11,10 2,03 58 | 82
21.8740,87 21,89 4,00 14 | 36
Table 3 — Length and width of the leaf blades of inducted woody plants on the 3 test site
Arithmetic Variability | Testaccur Limits
Ne | Name of woody plant species | mean Mzxm, | index, Cy, | acy,P, % | min | max
MM %
Caraganaarborescens
1 | (f. pendula)
5 Prunusdivaricata 30,53+1,10 |19,79 3,61 20 39
12,93+0,55 | 23,19 4,23 8 18
3 Amorphafruticosa 24,03+1,10 24,98 4,56 15 30
9,53+ 0,45 25,80 4,71 5 16
4 Phellodendronamurense 48,63+2,16 24,30 4,44 29 65
25,70+1,18 25,10 4,58 16 38
5 Gleditsiatriacanthos 22,50+ 1,06 | 25,83 4,72 13 31
11,27+0,53 25,72 4,70 5 15
6 Salixbabilonica 49,83 +2,37 | 26,03 4,75 30 66
6,47+0,22 18,61 3,40 5 8
5 Acerginnala 31,77+0,82 | 14,09 2,57 25 41
25,10£0,73 15,85 2,89 20 33
8 Mahoniaaquifolia 36,47 £0,88 | 13,17 2,40 29 44
18,97+0,55 15,96 2,91 15 24
9 Juglansmandshurica - - - - -
10 Populussimonii 4490+ 1,64 | 19,98 3,65 30 60
24,37+0,69 15,55 2,84 17 30
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11 ForsythiaxintermediaZabel 61,57 £0,96 | 8,57 1,56 53 70
33,17+1,31 21,60 3,94 27 59

12 Padusavium 53,90 +2,15 | 21,82 3,98 32 70
30,23+1,43 25,90 4,73 15 41

13 Fraxinusexcelsior L. 86,00+ 1,60 |10,17 1,86 73 104
30,73+0,46 8,23 1,50 25 35

Accuracy of the experiment, which shows the correct formulation and implementation of
research in all cases, is within an acceptable range and does not exceed 5%. Maximum and
minimum limits, which are the limits can vary within wide range, determines the data indicated
in the tables of arithmetic means of 13 kinds of plants.

The width of the leaves. As well as the length, width of the leaves is the main parameter
that creates the appearance of plants, reflecting in its shape and area (Table 1, 2, 3). Leaf width
determines its elasticity and promotes opposition to external influence of the nature. During the
dry season the leaves of some plants fold their edges, thereby reducing the exposure to the sun
and minimizing the rate of evaporation while increasing water-holding capacity. The width of
the leaves is a regulatory mechanism and has great practical significance.

Depending on the site the width leaves of Prunusdivaricata varies within the following
limits: 1 site - 14.87 mm, 2 site - 13.40 mm, 3 site - 12.93 mm. Fraxinus excelsior L. has the
widest leaves formed on the third section - 30.73 mm.

Leading positionsaccording to the length of the leaf blades of the first test siteare occupied
by Saraganaarborescens, Prunusdivaricata, Salix babilonica, Populussimonii, Radusavium.

The highest values of the arithmetic means of the width of the second site of leaves belong
toAmorphafruticosa, Phellodendronamurense, Gleditsiatriacanthos, Acer ginnala,
Mahoniaaquifolia, Juglansmandshurica.

In the third site, only two species, a Fraxinus excelsior L. and Forsythia xintermediaZabel,
have a predominance of the width of the leaf blade.

Percentage ratio of the number of plants with a maximum length of leaf blades on the first
site is 38.47%, in the second site - 46.16%, and the third site - 18.19%.

The average level of variation coefficients dominates on the first and third sitesin 8
cases.The width of the leaf blades of the studied plants have a low, medium and upper level of
variability, measured by the values of the variation coefficients according to the scale of
variability. On the first site the medium level of variationis 5 cases out of 12, a low level - 4
cases out of 12, an upper level is 3 out of 12 cases (Acer ginnala has not formed leaves).
According to the second site results 5 plants have the low level of variability, 8 plants -
theaverage level, and no plants have an upper level. In the third site, 2 types of experimental
plants did not form leaves (Saraganaarborescens, Juglansmandshurica), 1 case with low level of
variation, 8 cases of medium variation and 3 cases of upper variation. Limits vary widely.

Accuracy of the experiment in all cases is less than 5% level, which indicates the high
accuracy of the experiments.

From the tables and visual observations we can say that the subjects are characterized by
linear parameters of the leaf blades. The wide range of studied plants is characterized by a high
degree of environmental heterogeneity. Differences were found in all areas which are mostly
characterized as significant within the same type ofplanting. However, significant differences
were found among species growing on different sites. Relatively favorable conditions for
planting in the park area, which is protected from the negative effects of transport and other
human impact, had a positive effect on the growth and development of plants, in general, and on
the change in individual organs, in particular.

Conclusion

The following conclusionscan be made based on performed studies:
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1. Analysis of the current range of Astana woody plants and forest nursery JSC “Astana
Zelenstroy” indicates lack of species diversity. The identified lack admits introduction events in
Astana. Based on the study of biological characteristics of woody and shrubby
plants,anassortment of 50 woody species can be used in landscaping Astana was formed.

2. Test landings of 13 of 50 species of woody plant introductionswereconductedin Astana.
Plants imported from the JSC “Forest Nursery”ofAlmaty region located 53 km east of Almaty.
Pilot group of plantswas planted on three experimental sites: Caragana arborescens (f. pendula);
Prunus divaricate; Amorpha fruticosa; Phellodendron amurense;Gleditsia triacanthos; Salix
babilonica; Acer ginnala; Mahonia aquifolia; Juglans mandshurica; Populus simonii; Forsythia
X intermedia Zabel; Padus avium; Fraxinus excelsior L.

The separation of plants for three sites will allow for further full comparative observations
of introduced plants growth and development.

The greatest impact of the complex environmental factors were felt by plants of the third
test site, which are reflected in the linear parameters of the studied plants.

Thus, we can conclude that the plants which were planted in the environmental sections
produce the leaf blades differentiated by the linear parameters. Considering the uniformity of the
studied plants we can say that the identified differences in the experiments are strongly
influenced by environmental conditions.
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AoxanoB T.C., Kent6aeBa B.A.

ACTAHA KAJIACBIHIAFBI UHTPOJIYLIMSJIAHFAH AFAILITAP/IA AVBIP
METAJIJIAPJIBIH )KUHAKTAJIYBIH AHBIKTAY

NuTpomykums - Oys1 aranr >koHe OyTanbl ©CIMIIKTEp/l OYphIH OCIEreH jkKaHa ayMaKTapra
KOIIIpil OTBIPFBI3Y, COJ apKbUIBI aifMaKThIH ©CIMAIK (hJopachkl asChblH KEHEWTI, aHa eCIMIIK
TYpPJIEPIHIH aCCOPTUMEHTIMEH TOJIBIKTHIPY.

Kinm ce30ep: ayblp MeTal, capsl KaparaH, UHTPOAYKIIEHT.
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T.C. AoxanoB, b.A. KenrbaeBa

OINPEAEJEHUE COLEPXKAHWA TAKEJIBIX METAJIJIOB B UHTPOAYLIMPOBAHHDBIX
JPEBOCTOAX I'OPOJJA ACTAHbBI

NHTponykuus - 3TO INEpPEHECEHUE PACTCHMM M3 OJHUX PaloOHOB B Jpyrue, IIe OHU
OTCYTCTBOBAJIU, C IPUMEHEHHEM METOJIOB BO3ACHCTBHS HA UX NIPUPOAY.
Kniouesvie cnoga: Tsenblx METa, aKalus KeaTasi, HHTPOYKIIEHT.
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PI'TI «Hayuno-uccreoosamenvckuil uncmumym npooiem 6uono2uieckoi 6e3onacHocmuy
HKamboviickas oonacme, Kopoatickutl patiot, n.e.m. I 8apoetickui

IOBEHUJIBHASI YCTOMUYNBOCTD COPTOB IIIEHULIBI 1 STYMEHA
K BO3BYJJUTEJIIO TEMHO-BYPOU IIITHUCTOCTHU

AHHOTAIUA

B craTtbe npuBeneHbI pe3ysbTaThl U3YUCHUS IOBEHUILHOW YCTOMUUBOCTH KOMMEPUCCKUX H
MEPCIICKTUBHBIX COPTOB TMIICHHUIIBI W SYMEHS K BO30YIUTEIIO TEMHO-OYpOH MATHHUCTOCTH
JUCTHhEB. YCTAHOBJICHO, YTO BCE W3YYCHHBIC COpTA IMIICHUIBl SBISIOTCS CHIBHO H
CPETHEBOCTIPUUMYHMBBIMUA K OOJIC3HH B IEPHOJT TIPOPOCTKOB. ITO MOKET MPHUBECTH K OOJBIIUM
MOTEPSIM YPO’Kasi B CIIy4ae MOSBICHHS SMUPUTOTHH, T.K. M3yUCHHBIC COpPTa MIICHUIIBI ITHPOKO
BO3/ICJIBIBAIOTCS B TPOU3BOJICTBEHHBIX TIOCEBAX CTPAHBI.

Knrwuesvie cnosa: nuienuna, ssumeHb, Bipolarissorokiniana, uszonst, WHOKYJIOM, COPT,
YCTOWYUBOCTh, TEHOTHII.

BBenenue

OnHuM u3 (GaKTOPOB CHMXKEHUSI YpOXKasi 3€pHOBBIX KYJIBTYp SIBISIETCA MOPAXKaeMOCTh €e
6one3nsamu.K unciay nHanbosiee BPEJOHOCHBIX U PACHPOCTPAHEHHBIX OOJIe3HEW NIIEHULIB U
SYMEHSAOTHOCUTCS TEMHO-Oypasi MATHUCTOCTb JIUCTHEB, BO30YAMTEIEM KOTOPOTO SBISETCS
HecoBepiieHHbIH Tpub BipolarissorokinianaSacc.Mudexius mposBiseTcsi B BUAE TEMHO-0YpPBIX,
KOPUYHEBBIX IITPUXOB, MIATEH WM IIUPOKUX moisioc.Ilpu cuinbHOM pa3BUTUH HaAOIIONAIOTCS
CIUTOLIHBIE MOOYypeHHe OJHOTO WM JBYX MEXIOY3/IMH, oTMHpaHHe OokoBbIX crebueii[1].Ha
JUCTBSXIIPOSIBISIETCSA B BUJI€ OKPYTJIBIX, OBAIBHBIX WM YUIMHEHHBIX TEMHO-OYPBIX IATEH, a Ha
BOCIIPUMMYHUBBIX COPTAaX B TOJbl SNMUGUTOTHHA MATHA CIMBAIOTCSA U JUCThs norubarot. [lotepu
yposKasi OT TOPAKEHHS TEMHO-0YpOii ATHUCTOCTRIO MOTyT mocturath 20-30%(2].

TemHO-Oypast MATHUCTOCTH JIMCTHEB BCTPEUACTCS BO BCEX PErHMOHAX BO3JENbIBAHUSA
3€pHOBBIX KYJIBTYpP M 3aMETHO HPOSBISETCS BO BIaXKHbIE Tofbl. Bo3OyauTens 60a€3HN MIHPOKO
CIELMAIM3UPOBAH,IOpaXKaeT 52 POJOB CEeMEWCTBA 3J1aKOBBIX, a TakXke 15 poJOB HE3TaKOBBIX
pactenuii[3].B pecnyb6nuke Kazaxcran u B crpanax CHI', oueHb Masio COpTOB, YCTOMUYUBBIX K
TEMHO-0ypoi MATHUCTOCTU. MHOTHE Ka3aXCTaHCKHE COPTa MIICHUIIBI, 00JIaAaroIInue CTaOUIbLHOMI
YpOKalfHOCTBI0,BHICOKMM KaueCTBOM 3€pHAM IKOJIOTMUECKON MIaCTUYHOCTBIO,B (pa3ax B3pOCIbIX
pacTeHU OTJIMYAIOTCS BOCHPUMMUYUBOCTBIO K I€JIbMHUHTOCIOPUO3HBIM MSTHUCTOCTSM [3, 4]. B
CBSI3M C STUM HCIIOJIb30BAHME YCTONYMBBIX WM BBIHOCIHMBBIX K OOJIE3HSAM COPTOB SIBIISIETCS
OJTHMUM M3 OCHOBHBIX HAIpaBJICHUN B CEJEKLIMU 3€PHOBBIX KYIbTyp K Ooje3Hu. Llenpro Hammx
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