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ONTOGENESIS AND AGE STRUCTURE
OF ADONIS VERNALIS L. POPULATIONS
IN THE CONDITIONS OF NORTHERN KAZAKHSTAN

Abstract. The current article presents study results made on the coenoflora of Adonis vernalis L. in Northern
Kazakhstan. The materials have been gathered in the course of field research taking into account the literary data.
Ontogenesis and age structure of the coenopopulations are provided on the basis of detailed-route studies. The study
of age-related stages was carried out on the territory of Northern Kazakhstan (Akmola and North Kazakhstan
regions) in 2018-2019. A. vernalis is a short-stem grassy polycarpic plant, it is represented in Northern Kazakhstan
by the populations of dry meadows (Kokshetau Upland) and real meadows (the forest-steppe of North Kazakhstan
region). Ontogenesis of A. vernalis has three periods and 7 age stages. Plants have low seed productivity. Seeds have
a long endogenous peace related to the underdevelopment of a seed germ. A characteristic feature is the presence of a
long pregenerative period in plants of the "steppe" type coenopopulations and its reduction in the "meadow" type
coenopopulations. There have been studied thirteen coenopopulations of A. vernalis located in Akmola and North
Kazakhstan regions. Coenopopulations of 4. vernalis are bound to four main habitats: forest edges, meadow steppes,
meadows, artificial plantations. By age, young populations are formed on forest edges, and according to the "delta -
omega" classification, there are mature coenopopulations. Mature coenopopulations are mostly formed in meadow
steppes, but according to the "delta - omega" classification, all coenopopulations are aging. On meadows, there are
many young coenopopulations, but according to the "delta - omega" classification, they are all mature. In artificial
plantings, the majority of coenopopulations are aging, but according to the "delta - omega" classification, they are all
mature. Thus, changes in habitual living conditions lead to the aging of A. vernalis coenopopulations. By density
(pes/100 m?) all populations are divided into three groups: high, medium, low. All forest edge coenopopulations have
a high density, in meadow steppes, the density is average, on meadows and in artificial plantings it is low. The
recovery index in most coenopopulations is less than one which indicates a low recovery in A. vernalis populations.
The range of age stages shows that in most coenopopulations they are normal, the exception is CP-5 (among artificial
plantings) which indicates an old stage of the population and possibly its soon elimination.

Key words: Adonis vernalis L., Northern Kazakhstan, age stages, age structure, ontogenesis.

Introduction. Adonis vernalis L. is a fairly rare plant throughout its range [1] and in Appendix II of
the CITES Convention (Convention of International Trade in Endangered Species of Wild Fauna and
Flora) [3]. A. vernalis is protected in Ukraine [4] as well as in 36 regions of the Russian Federation [5].

Age features of Adonis vernalis were studied in different parts of the area [1,6-11]. The authors
emphasized stenotopic characteristics of the species, poor vegetative mobility, complexity of seed
reproduction, and a low level of competition with other species in plant communities.

Material and research methods. Age stages were worked out according to the guidelines [12-16].
A schematic diagram describing age-related stages is given according to Kupriyanov A.N. (2013) [17].

Ontogenetic structure and number of plants in the coenopopulation were studied on registry fields
with the area of 1 m”. A plant, a partial bush, and a partial shoot were used as counting units. The adoption
of one or another counting unit was determined by the specific biomorph formed in a particular location.
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Results and discussion. The study of age stages was conducted on the territory of Northern
Kazakhstan (Akmola and North Kazakhstan regions) in 2018-2019.

Latent period. Seeds ripen in the first and the second decade of June. Seed productivity depends on
spring conditions and age stages. The number of fruits on young generative stage is 14-29 pcs/plant and
122-212 pes/plant on a mature generative stage. Seeds have a long endogenous dormancy because of the
underdevelopment of a seed germ. The dormancy of seeds lasts 60-70 days [8]. A. vernalis is an
autochoric plant. Its seeds do not have special devices for settlement and are concentrated mainly around
the mother plant (figure 1).

Figure 1 — Fruits of 4. vernalis: A - infructescence; B — fruits

Virginal period. Seedings (p). In natural conditions, seeds germinate at the end of April. As
usual, the shoots are single or small. Since the seeds are almost on the soil surface, the germination is
conventionally aboveground. The cotyledons are whole, oblong, up to 7 mm long and 3-4 mm wide with
quite long stalks. In Northern Kazakhstan plants keep being in a seeding phase for a longer period,
possibly, until the end of the vegetative period. The root system is represented by a stem-root of 5-7 cm
with hairy roots of the second order.

The juvenile stage of plants (j) is seen well in the second year of life. This stage is characterized by
scaly leaves. The maximum shoot growth is observed in May. At this time, there form long internodes of

¥

Figure 3 — Morphological features of A. vernalis leaves:
J - juvenile stage; im - immature stage; v - virginal stage; g,
2, g3 - generative stage

Figure 2 — Age stages of 4. vernalis: J - juvenile stage;
im - immature stage; v1, v2 - virginal stage
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3-4 cm. in June shoot growth is slowed down and leaf blades are located on shorter internodes. The plants
retain monopodial growth of shoots and they reach 15 cm (figure 2, J). The leaves of juvenile plants are
1.5 cm long and 1.0-1.1 cm wide, thrice dissected, the lobes of the first order are dissected and
pinnatipartite, the final ones are linear - 2-4 mm long and about 1 mm wide (figure 3, J).

Immature plants (im) get a sympodial branching: the renewal bud which forms a lateral shoot grows
from the renewal buds located in the sinus of the lower true leaf. The leaves are almost rounded 1.7-2 cm
long and 1.3-2 cm wide, tripartite, the first-order fractions are twice, sometimes thrice dissected. In this
age leaf lobes are broadly linear, 3-7 mm long and about 2 mm wide, but not linear, which is a diagnostic
sign of this age stage [11].

Plants form a short rhizome. The calendar age stage is quite difficult to determine, it depends on the
tension of environmental factors: on the dry meadows of the Kokshetau Upland, it lasts for more than a
year, on the meadows of the North Kazakhstan region the transition to a virginal stage occurs in the first
half of summer of the second year of life.

Virginal stage (v) begins with the formation of a rhizome, with the appearance of large horizontal
cord-like adventitious roots, and with the death of the primary root. Second-order shoots appear from the
first leaves sinuses of the axial shoot. This stage is characterized by the formation of 2-4 axial shoots. The
leaf blade is quite large, 3-4 cm long, and 2-4 cm wide, tripartite, first-order lobes are twice or thrice
dissected into narrow threadlike segments of 3-7 mm long and less than 1 mm wide (figure 2, v). In
Northern Kazakhstan virginal stage is normal and the calendar period depends on specific environmental
conditions. It can last for several years and rhizomes with several axial shoots grow during this time.

Figure 4 — Age stages of 4. vernalis: g;, g,, g3 - generative stage

First flowers that characterize the transition of plants into a young generative stage (g;) appear on one
of the first axial shoots. In some cases (as Poshkurlat A.P. notes correctly, 2000), this flower remains
underdeveloped and dries. Plants that grow in the meadows of forest-steppe zone have one axial shoot on
this stage (figure 4, g;) [11]. In steppe conditions, plants with several well-developed axial shoots have
one flower on each of several shoots. In this age, leaves reach their maximum development, are 3.5-5.0 cm
long and 3.5-12.0 cm wide, thrice dissected and pinnatipartite, the lobes of the second order are thrice
dissected and pinnatipartite as well, the final lobes are linear of 7 mm long and 1-1.2 mm wide (figure 3,
g1). The rhizome begins to grow and has buds of new axial shoots on it.

During an average generative stage (g;) in the meadow steppe conditions there are up to 7-10 axial
shoots, but on meadows, there are 2-3 ones. Each axial shoot has up to 4-7 lateral shoots of the second-
order and 2-4 shoots of the third order with flowers on them. Leaves are rounded, 4-5 cm in diameter,
thrice dissected and pinnatipartite, second-order lobes are dissected into linear-hairy lobes of the third
order of 12-18 mm long and 0.5-0.8 mm wide. Branching of the rhizomes and formation of a strong
system of adventitious roots continue.

Old generative plants (gz) form a complex system of rhizomes. In this age, the life form changes from
a short-brush-root to a turf one, while generative plants form a pinnatipartite root system with numerous
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shoots forming a turf or a curtain. The system of underground organs is built in the way of "orthotropic-
rhizome - brush-root" [21]. The structure of the leaf blade simplifies.

Subsenile plants (S) are represented by a system of dying rhizomes with single vegetative shoots. We
have not found any senile plants.

It should be noted, that some changes in the ontogenetic structure of A. vernalis populations in
Northern Kazakhstan. They are related to climatic features and as a response to the anthropogenic
transformation of the flora on the studied areas.

A. vernalis is a short-stem grassy polycarpic plant, it is represented in Northern Kazakhstan by the
populations of dry meadows (Kokshetau Upland) and real meadows (the forest-steppe of North
Kazakhstan region). Ontogenesis of 4. vernalis has three periods and 8 age stages. Plants have low seed
productivity. Seeds have a long endogenous peace related to the underdevelopment of a seed germ. A
characteristic feature is the presence of a long pregenerative period in plants of the "steppe" type
coenopopulations and its reduction in the "meadow" type coenopopulations (CP).

Age structure is one of the significant signs of price population, as it provides the ability of the
population system to self-sustain and determines its sustainability [15].

There have been studied 13 CP of A. vernalis located in Akmola and North Kazakhstan regions.

CP-1. "Burabay" SNNP. The poaceae-adonis meadow on the edge of the pine-birch forest. Total
projective cover (TPC) is 90%, the TPC of A. vernalis is 2%, the community has 29 species. The
vegetation is formed by Artemisia latifolia Ledeb., Betula pendula Roth, Calamagrostis epigeios (L.)
Roth, Fragaria viridis Duch., Pinus sylvestris L., Poa pratensis L., Ranunculus polyanthemus L.

CP-2. "Burabay" SNNP. Sparse birch forest, the formula of the standing timber is 10B, fullness is
0.3, adonis and forb meadow. TPC is 100%, the TPC of 4. vernalis is 0.5%, the community has
26 species. The vegetation is formed by Betula pendula, Brachypodium pinnatum (L.) Beauv., Bromopsis
inermis (Leyss.) Holub, Centaurea scabiosa L., Serratula coronata L., Veronica longifolia L.

CP-3."Burabay" SNNP. The meadow steppe on the slope of a small hill, a narrow strip at the base of
the hill. TPC is 70%, the TPC of A. vernalis is 0.5%, the community has 31 species. The vegetation is
formed by Galatella angustissima (Tausch) Novopokr., Medicago falcata L., Oxytropis pilosa (L.) DC.,
Peucedanum morisonii Besser ex Spreng., Phleum phleoides (L.) H.Karst., Stipa pennata L.

CP-4."Burabay" SNNP. A shrub thicket on the edge of the birch forest. TPC is 100%, the TPC of A.
vernalis is 1.5%, the community has 37 species. The vegetation is formed by Caragana arborescens Lam.,
Phleum phleoides (L.) H.Karst., Poa angustifolia L., Rosa acicularis Lindl., Spiraea hypericifolia L.,
Stipa pennata L.

CP-5. "Burabay" SNNP. Artificial pine plantations of 35-40 years old (maybe on the site of a dry
meadow), the formula of the standing timber is 9C1B. TPC is 60%, the TPC of A. vernalis is 0.5%, the
community has 19 species. The vegetation is formed by Betula pendula Roth, Caragana arborescens
Lam., Gypsophila altissima L., Otites wolgensis (Hornem.) Grossh., Pinus sylvestris L., Vicia cracca L.

CP-6. "Burabay" SNNP. A meadow steppe on the edge of a sparse birch-pine forest, fullness is
0.2-0.3. TPC is 80%, the TPC of A. vernalis is 1.0%, the community has 32 species. The vegetation is
formed by Clausia aprica (Stephan) Korn-Tr., Dianthus versicolor Fisch. ex Link, Filipendula vulgaris
Moench, Otites wolgensis (Hornem.) Grossh., Oxytropis pilosa (L.) DC., Polygala comosa Schkuhr.

CP-7. "Burabay" SNNP. A meadow among the sparse birch forest, the formula of the standing timber
is 9B1C, fullness is 0.3. TPC is 100%, the TPC of A. vernalis is 2.0%, the community has 32 species.
The vegetation is formed by Achillea asiatica Serg., Betula pendula Roth, Calamagrostis epigeios (L.)
Roth, Conioselinum tataricum Hoffm., Hieracium umbellatum L., Koeleria cristata (L.) Pers., Pinus
sylvestris L.

CP-8. "Burabay" SNNP. A forb and calamagrostis meadow on the edge of a birch forest. TPC is
100%, the TPC of A. vernalis is 0.2%, the community has 28 species. The vegetation is formed by
Asparagus officinalis L., Bromopsis inermis (Leyss.) Holub, Calamagrostis epigeios (L.) Roth, Cirsium
setosum (Willd.) Bess., Galium boreale L., Phlomoides tuberosa (L.) Moench.

CP-9. "Burabay" SNNP. The steppe communities on the edge of a birch forest. TPC is 70%, the TPC
of A. vernalis is 2.0%, the community has 35 species. The vegetation is formed by Aster alpinus L.,
Festuca valesiaca Gaudin, Fragaria viridis (Duchesne) Weston, Helictotrichon desertorum (Less.)
Nevski, Pilosella echioides (Lumn.) F.Schultz & Sch.Bip., Scorzonera purpurea L., Stellaria graminea L.




Bulletin the National academy of sciences of the Republic of Kazakhstan

CP-10. "Burabay" SNNP. A dry meadow with very rare pines (artificial plantings), the fullness is
0.2. TPC is 70%, the TPC of A. vernalis is 2.0%, the community has 25 species. The vegetation is formed
by Allium strictum Schrad., Carex supina Willd. ex Wahlenb., Festuca valesiaca Gaudin, Koeleria
cristata (L.) Pers., Phleum phleoides (L.) H.Karst., Phlomoides tuberosa (L.) Moench., Verbascum
phoeniceum L.

CP-11. North Kazakhstan region. A wet meadow on the edge of a birch forest. TPC is 100%, the TPC
of A. vernalis is 0.5%, the community has 21 species. The vegetation is formed by Equisetum hyemale L.,
Filipendula ulmaria (L.) Maxim., Sedum telephium L., Thalictrum minus L., Urtica dioica L.

CP-12. North Kazakhstan region. Young birch forest, the formula of the standing timber is 10B tree,
fullness is 0.4-0.5. TPC is 50%, the TPC of 4. vernalis is 0.1%, the community has 16 species. The
vegetation is formed by Betula pendula Roth, Chenopodium album L., Populus tremula L., Potentilla
humifusa Willd. ex Schltdl., Rubus saxatilis L., Sanguisorba officinalis L., Urtica dioica L.

CP-13. North Kazakhstan region. Kochkarny meadow on the edge of a birch forest TPC is 100%, the
TPC of A. vernalis is 0.5%, the community has 33 species. The vegetation is formed by Calamagrostis
epigeios (L.) Roth, Filipendula ulmaria (L.) Maxim., Galium boreale L., Kadenia dubia (Schkuhr)
Lavrova et V.N.Tikhom., Ranunculus polyanthemos L., Sanguisorba officinalis L., Seseli libanotis (L.)
W.D.J.Koch, Urtica dioica L.

The CP of A. vernalis are bound to four main habitats: forest edges (CP-1, CP-4, CP-8), meadow
steppes (CP-3, CP-6, CP-9), meadows (CP-2, CP-7, CP-11, CP-13), artificial plantations (CP-5, CP-10,
CP-12). By the age, young populations grow on forest edges, and according to the "delta - omega"
classification, there are mature CP with A < 0.35, a ® > 0,6. Mature CP mostly grow in meadow steppes
(except CP-6, which is young), and according to the "delta - omega" classification all CP are aging with
A <0.55,a®>0,6. Young CP mostly grow in meadows (except CP-2, which is old), and according to the
"delta - omega" classification all CP are mature with A < 0.35-0.54, a ® > 0,7. Old CP mostly grow in
artificial plantings (except CP-2, which is aging), and according to the "delta - omega" classification, all
CP are mature (Table). Thus, changes in habitual living conditions lead to the aging of 4. vernalis CP.

By density (pcs/100 m®) all populations are divided into three groups: high — > 90 pcs/100 m?,
medium — 89-40 pcs/100 m*, low — > 40. All forest edge CP have a high density, in meadow steppes, the
density is average, on meadows and in artificial plantings, it is low (table).

Characteristics of A. vernalis coenopopulations

No T(I)’C, TPC qf Area , Density of pla;nts, Quaptity of plants A © I
% A.vernalis,% of CP, m pcs/100 m in CP, pcs

CP-1 90 2 3000 142 4260 0.29 0.65 0.50
CP-2 100 0.5 1500 52 780 0.48 0.80 0.30
CP-3 70 0.5 6000 63 3780 0.45 0.82 0.31
CP-4 100 1.5 6000 90 5400 0.40 0.9 0.25
CP-5 60 0.5 1500 28 420 0.78 0.34 2.5
CP-6 80 1.0 1500 66 990 0.36 0.85 0.46
CP-7 100 0.2 2000 10 300 0.62 1.0 0
CP-8 100 2.0 5000 96 4800 0.39 0.81 0.14
CP-9 70 2.0 3000 60 1800 0.48 0.87 0.15
CP-10 70 0.5 1000 28 280 0.63 0.88 0
CP-11 100 0.5 2000 16 320 0.28 0.65 1.0
CP-12 50 0.1 2000 8 160 0.50 1.0 0
CP-13 100 0.5 3000 40 1200 0.32 0.73 0.67

The recovery index in most CP is less than one (except CP-11=1.0), which indicates a low recovery
in 4. vernalis populations.

The range of age stages shows that in most CP they are normal, the exception is CP-5 which indicates
an old stage of the population and possibly its soon elimination.
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The most optimal conditions for the formation of CP are edge areas occupied by dry meadows. These
CP have the highest density of A. vernalis from 90 to 142 pcs/100m”. They are young, but according to the
"delta - omega" classification, are maturing. In more xerophytic conditions the density of 4. vernalis
decreases to an average of 89-40 pcs/100 m”. They form mature CP. According to the "delta-omega"
classification, they are aging. A. vernalis is a meadow-steppe plant. The typical habitats are meadow
steppes, dry meadows, steppe communities [1,9,10,11]. Meadow CP of 4. vernalis on the Kokshetau
Upland and in Northern Kazakhstan are not characteristic habitats, so the density is lower there (less than
40 pcs/100 m?). The CP are aging, according to the "delta - omega" classification "delta - omega" they are
all mature.

Conclusion. 4. vernalis is a short-stem grassy polycarpic plant, it is represented in Northern
Kazakhstan by the populations of dry meadows (Kokshetau Upland) and real meadows (the forest-steppe
of North Kazakhstan region). Ontogenesis of 4. vernalis has three periods and 8 age stages. Plants have
low seed productivity. Seeds have a long endogenous peace related to the underdevelopment of a seed
germ. A characteristic feature is the presence of a long pregenerative period in plants of the "steppe" type
coenopopulations and its reduction in the "meadow" type coenopopulations.

The research was carried out within the framework of grant financing project of the Ministry of
Education and Science, the Republic of Kazakhstan for 2018-2020. "Molecular genetic analysis of gene
pools of rare plant species populations in Northern Kazakhstan" Ne AP05132458, number of the state
registration is 01 18RK00404.

I. K. Cysrranrasuna’, A. H. Kynpusinos?, O. A. Kynpusinos’, P. C. Beiimos'

'A. BaiitypceiHoB aThiHarel Koctanait MemiiekeTTik yHuBepcuTeTi, Kocranaii, Kazakcran;
*Ky36acc 6orannkansik 6arsl, PEA CB keMip jkoHe KoMip XMMHSICHI
(benepansmi 3epTTey opTanbirsl, Kemepono, Peceit

COJITYCTIK KA3AKCTAH KAFJIAUBIHJIA ADONIS VERNALIS L.
nonyJjsinusi OHTOT'EHE3I )KOHE KAC K¥PbIJIBIMbI

Annoranus. Makananga Conrycrik Kaszakcranma Adonis vernalis L. meHodIOpackiH 3epTTey HOTIDKENEpi
Oepinren. Marepuannap HalaiblK 3epTTE€Y HOTIDKECIHIE albIHABI, 9eOM ModiMerTep eckepinmi. Erkeil-rerxeitni
OaFbITTBIK 3€PTTEYJIEp HETi31H/Ie OHTOr€HE3 KOHE LIEHOMOMYIISLHS KAC KYPbUIBIMbI KENTipiiie/i.

Adonis vernalis apean OolibiHIIa cupek Ke3neceTiH ecimuik Kasakcranubiy Kpi3sin kiTabsina (2014) [1] xone
Convention of International Trade in Endangered Species of Wild Fauna and Flora (CITES) KonBeHuusiHbIH
II kochimIIackiHa eHrisiired [2, 3]. A. vernalis Ykpaunana, connaii-ak P® 36 cyobekricinzie Kopranaasl [S].

JKac xarmaiiein 3eprrey Conrycrik Kaszakcran aiimarbiaga (Axmosna sxone Conrycrik Kasakcradn 0O0JBICHI
(CKO) 2018-2019 »xok. sxypri3iii.

A.vernalis — Conrycrik Kazakcranaars! KbICKa-63€KTi LIOITI MOJMKapNTi Kyprak ImanrbiH (Kekiieray KbIpThI-
cel) MeH HarbI3 maOBHIBIKTap (ConTycTik KazakcTaH OOJBICHIHBIH OpMAaH[bI Janachl) KYPaMBIHIAFEI MOITYJISIIUSL
HETi31H/e YCHIHBUIFaH.

A. vernalis oHTOTEHE31H/IE YIII KE3€H JKOHE 7 jKac KarmaalblHa OeJiHreH. OCIMIIKTEpIiH a3 MoIIepae TYKbIM-
IBIK oHiMi Oap. JlaMbIMaraH YpBIK TYKBIMBIHA OalIaHBICTHI TYKBIM Y3aK SHIOTEHII KYHCi3 cumatka ue. «Jlamay»
TUTIHAET] HEHOMOMYIANN OCIMIITIHAEe Y3aK YaKbIT JAETCHEPATUBTIK Ke3€HHIH OOIyBI )KOHE OHBIH «IIAJFBIHIBIKY
TUTIIHZET] HEHOMOMYIISAIUAIA a3a0bl ePEKIIeIIiri OO caHala bl.

JKac KypBUIBIMBI IIEHOTIONMYJIIIMUSHBIH MaHBI3AB! Oenrinepinin 6ipi 60ibIn caHamanpl, OUTKEeHI MOMYJIIUSIIBIK
KYHEHIH ©3i1H-631 yCTay KaOUIeTiH KaMTaMachl3 €Te/li JKOHE OHBIH TYPAKTBUIBIFBIH aHBIKTaiAbI [15]. OciMmikrepai
3eprreyaeri nomyssinusuiblk Tociani T.A. PadotnoB (1960) ycbiaast [20]. Heri3ri TepMHH «IEHONOMYJISINSD) YFBIMBI
— Oeuristi Oip pUTOLIEHO3 IIEKAPACKIHAAFHI XKEKE TYPIEPIiH KUBIHTHIFBL.

A.vernalis: Axmona xone Conrycrik Kasakcran oOnbIcTapblHIa OpHaNacKaH 13 IEHOMOMysIus 3epTTEIII.
A. vernalis ICHOTIONYJISIIASACHI HETI3T1 TOPT OpPBIHFA HETI3ACNTEH: OpMaH, MAaOBHBIK Jaya, MIa0BIHIBIK, YKaCAHIbI
exnenep. «bypabait» MYTII aymarbinga Taburn Kaparaiinel exnenepniy ere kern caHbl XIX MeH XX FachIpIblH
OacpIHIA KecinreH, TaOwWru ekmenepnid Oip Oelxiri epT canmapblHaH >KOMBUIABI, COHIBIKTAH OPMAaHABI KaJIbIHA
KeNTipuIi )koHe MyH/Iall )KYMBICTap KeHIpeK XKYpri3iiesni.

XKac mramacel GOMbIHINIA TYKIIEMEH KANTAIFaH JKepieple jKac MOMyJSIIUsIIAp KANbINTACAIbl, all «IeibTa —
oMeraHbiH» KikTenyine coiikec sxerinred LIIT kambimrackan, onma A < 0.35, an @ > 0,6. Ilanreiasl ganana
HerizineH >xetinreH LI KanpmrackaH, an «aenpTa — oMera» Kikremyi 6oibramma 6apisik LT eckipren A >0.55, an
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® > 0.6 xaragel. Hanreiaaer gananapna L{I1-HbH kemmrimiri xac OOJNBINT KeNledi, all «IeilbTa — OMEra» JKIKTelyi
Ootierama 6apieix LT kemennenren A 0.35-0.54, myrna o >0.7. XKacanas! eknenepae L{I1-HbIH KenmIiiiri eckipreH,
an «IenpTa-oMeray >Kikrenyi OoibrHma Oapieirel kerinreH L[II-ra sxatamer. Ocpuraiiiia omeTTeri emip cypy
*karnaibIHbiH e3repyi A.vernalis L{IT To3xbipapl.

Kenreren LIl xanmbiHa kentipy wuHAeKkcl OipiikTeH a3, Oy A. vernalis nonynsuusiiapblHia KallblHA
KeNTIpYyIiH TOMEHIITT OaliKanaibl.

XKac xarnaiibiHbIH criekTpi kentereH L{[1-1a onapablH KaubslnThl eKeHiH Kepceresi, epekmenik LI1-5 (xacansi
€KIIe apachbIHJa) KYpanbl, OyJI OMyJISLHUIHBIH OYPBIHFBI JKali-KYHiH XKOHE JKeJlel JIMMHUHALUSHBI KydJIaHAbIpaibl.

HIT kanpmracTeIpy YIIiH €H OHTAMJIbI XKaFlai-KypraK INaJIFbIHBIMEH aifHaJIBICATBIH TYKIIE KEHICTIrl OOJIbII
canananpl, 6y LT Towrb3abwsl A. vernalis 90-man 142 mana/100M>-re neifin, onap xac «IeIbTa-OMeray» XKikreyi
GoiibiHma maiina Gomaasr. Ken kcepodurri xarnaiinapnia a.vernalis Thirbi3abiEs opTama 89-40 nanara/100 m* neitin
azas/bl, OHJA €CKIpreHJepre >araTblH «AelbTa — OMera» ikremeci OoiblHIIA skerinreH LIII kamsimracansl.
A. vernalis TanFeIHABI-NANA ©CIMIITi, MMANFBIHABI JAana, KYprak MIaNFbIH, Jana KoraMmaacTeIkTapsl [1,9-11],
manrerHas! LI, Kekmeray Tobecinae xone Conryctik Kazakcran o0mpIch! vernalis MeKeH1 OOJATHIH Kep eMec jKOHE
COHBIH CaJIapblHAaH «JIebTa — OMeray JKikremeci Ooiibrama xatateiH L[I1-ma (40 mana/100 M-JIEH KEM) eCKipreH
JapajblK THIFBI3ABIFBIHBIH TOMEHAIr sxetinred L{I1-ra xaranpl.

Tyiiin ce3nep: Adonis vernalis L., Conrycrik Ka3zakcraH, jkac epeKIICTK JKargaibl, >Kac KYPbUIBIMEI,
OHTOTCHE3.

I. K. Cyaranrasuna’, A. H. Kynpusinos?, O. A. Kynpusinos?, P. C. Beiimos'

'Kocranaiickuii rocyapcTBeHHblil yauepcuter uMenn A. Baiitypcsinosa, Kocranaii, Kazaxcran;
*Ky3sbacckuii GoTannueckuii can, deaepanbHblil HCCIe10BaTeNbCKMI eHTp Yriis n yrnexumun CO PAH,
Kemeposo, Poccust

OHTOI'EHE3 U BO3PACTHAS CTPYKTYPA HONYJIAIIMIA ADONIS VERNALIS L.
B YCJIOBUAX CEBEPHOI'O KABAXCTAHA

AnHoTanus. V3yueHbl BO3pacTHbIC 0COOCHHOCTH OHTOTEHE3a U CTPYKTypa 13 nienononyssituii Adonis vernalis
L. na Teppuropuu CesepHoro Kazaxcrana. Marepuaisl MOIydeHbl B pe3ynbTaTe MOJEBBIX MCCIEJOBAHUH, yUTCHBI
JIUTepaTypHble JaHHble. Ha OCHOBaHMM JI€TalbHO-MApLIPYTHBIX HCCIEIOBaHMHA HPUBOJUTCS OHTOTEHE3 H
BO3pacTHast CTPYKTYpa LEHOIOITY IS,

Adonis vernalis L. — 10BOJIbHO peJKoe pacTeHHe Ha NMPOTsHKEHUH Beero apeana [1], BHecen B KpacHyro kHUTY
Kazaxcrana (2014) u B [Ipunoxenue 1l Konsenmu Convention of International Trade in Endangered Species of
Wild Fauna and Flora (CITES) [2,3]. 4. vernalis oxpansercs B Ykpause [4], a Taxxke B 36 cyosekrax PO [5].

W3ydeHnne BO3pacTHBIX COCTOSHHH MPOBOAWIOCH Ha Teppuropun CeBepHoro Kazaxcrana (AKMOIWHCKas U
Cesepo-Kazaxcranckas obmactu (CKO) B 2018-2019 rr.

A. vernalis — KOpPOTKO-CTEp)KHEBOW TpaBsHUCTHIA monukapnuk B CeBepHoM Kazaxcrane npencTaBieH
MOMYJISIIUSIMA B COCTAaBE CyXOJONbHBIX JIyroB (Kokmierayckasi BO3BBIIIEHHOCTh) M HACTOAIIMX JIyTOB (JIE€COCTEND
Cesepo-KazaxcraHnckoii obnactu). B oHTOrenese A. vernalis BblelieHO TPH Nepuojia U 7 BO3PACTHBIX COCTOSHHU.
PacTenus 00manar0T HU3KOH CEMEHHOMN MPOIYKTHBHOCTHIO. CeMeHa 001aatoT JUIUTEILHBIM dHIOTCHHBIM MTOKOEM,
CBSI3aHHBIM C HEJIOPa3BUTHEM 3apOJIbIlIa CEMEHU. XapaKTepHOH OCOOCHHOCTBIO SBJISIETCS HAMYUE JTUTENBHOTO
NPEAreHepaTHBHOIO MEPHOAa y PAaCTEHHH B LIEHONOMYJIALMSIX «CTEIHOr0» TUMA M COKpAIeHHWEe ero B IIEHOIO-
MYJISIIUSX «ITyTOBOTOY» THIIA.

BospactHast cTpykTypa npeacraBisier co00d OJWH U3 CYIIECTBEHHBIX NPU3HAKOB IIEHOIOMYJISIINK, TaK Kak
obecrieynBaeT CIOCOOHOCTH IOIYIIIIMOHHONW CHCTEMBI K CAMOTIOAICPKAHHUIO M ONpEIEIsieT ee YCTOHInBOCTh [15].
[MomynAnoHHBI MOAXOM K HM3YYEeHHIO pacTeHuit Opmn mpemnoxkeH T.A. PaborHoBemM (1960) [20]. KiroueBbim
TEPMHUHOM SBISIETCSI TOHATHE «IEHOMOMYJALMS» — COBOKYITHOCTh OcoOeil BHIa, CYHIECTBYIOIIMX B TIpaHHIAX
ompeaeIeHHOro (hUTOICHO3A.

Wzydeno 13 uenomomymsauuii A. vernalis: pacmonoxkeHHBIX B AxmonuHckoi n Cesepo-Kazaxcranckoir 00-
nactax. Llenonomynsuuu 4. vernalis Nprypo4eHbl K YETHIPEM OCHOBHBIM MECTOOOUTAHHSM: OIYIIKH JIeca, JTyTOBBIE
CTeIy, Jyra, MCKyCCTBeHHble HacaxaeHus. HeoOxomumo ormetuts, uto Ha tepputopun [HIII «bypabait» oyens
0O0JIBIIIOE KOJIMYECTBO €CTECTBEHHBIX COCHOBBIX HacaKAeHHH ObLIo BbIpyOsieHO B TedeHue XIX, Hayama XX BEKoB,
4acTh €CTECTBEHHBIX HACaKJICHUH MOrubisa B pe3yipTaTre MOXKapoB, IOATOMY JIECOBOCCTAHOBIEHHE MPOBOJMIOCH U
NPOBOANTCSA B MIMPOKMX MacmTadbax. [1o BO3pacTHOCTH B OMYIICYHBIX MECTOOOMTaHMSAX (POPMHUPYIOTCS MOJIOJbIC
MOMYJISIIUY, & COTJIACHO Kiaccu(UKanK «aenbTa — omera» copmuposansl 3petomue LI, B koTopeix A < 0.35, a @
> 0,6. B myroBbIx cTemnsix B ocHOBHOM copMmupoBans! 3pensie LI, a no knaccupukannu «aenpra — omera» Bee LI
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OTHOCSTCS K CTaperoImnM, B KOTOpeIX A >0.55, a @ > 0.6. Ha nyrax GoxpurmacTBO LIT OTHOCATCS K MOJOABIM, a 10
knaccuukanun «gensTa — omera» Bee LI otHOCATCS Kk 3penbiM, B KoTopeix A 0.35-0.54, a ® >0.7. B uckyccr-
BEHHBIX HacaXJeHHUAX OompmuHCTBO L{I1 OTHOCATCS K CTaperonum, a o Kiaccu(uKaun «aeiabpTa — omeray Bee LIIT
OTHOCATCS K 3penbIM. TakuM o0pa3oM, M3MEHEHHs NPUBBIYHBIX YCIOBHH OOWMTaHWS NMPHUBOAWUT K crapeHuro LII1
A. vernalis.

o mnorsocTH (mt/100 M?) Bee MOMYJISILUK pa3/iesieHbl Ha TPU TPYMIbL: Bhicokas — > 90 wrr/100 M?, CpeHsis —
89-40 mrt/100 m”, Huskas > 40. Bee omymreunsie L{IT MMEIOT BBICOKYIO IUIOTHOCTb, B JTYTOBBIX CTEISIX IIIOTHOCTH
CpeAHssl, Ha JIyraX ¥ B UCKYCCTBEHHBIX HAaCAXKJCHHUSIX — HU3Kasl.

Wupaekc BoccraHoBjICHUs B OonbimuHCTBE LI MeHee eIMMHHIIBI, YTO CBUACTEIBCTBYET O HHU3KOW BOCCTaHAB-
JIMBAEMOCTH B MOIYJSIIUsIX A. vernalis.

CrexTp BO3pacTHBIX COCTOSHUHM IOKa3bIBaeT, 4To B GonpiuHcTBe L{I1 0HM HOpMasibHBIE, HCKITIOYEHHE COCTaB-
nsier LI1-5 (cpeayu MCKycCTBEHHBIX HAacaXKIEHHH), YTO CBHIETEIBCTBYET O CTAPUECKOM COCTOSHUW HOMYJIALUH H,
BO3MOJKHO, CKOPOH 3JIMMHHAIIHH.

Haubomnee ontumanbHeIME yenoBusSMu i GopmupoBadus LI1 SBISrOTCS OMyIIeYHBIe IPOCTPAHCTBA, 3aHATHIE
CYXO0JIbHBIMH JTyramu, 3T LIIT uMeroT HanGombiyio mioTHocTs A. vernalis ot 90 10 142 mrt/100M%, oM sBISIOTCS
MOJIOJBIMH, a M0 KIACCU(UKAINU «IeTIbTa — OMeray — 3pefommMu. B 6oree Kcepo(UTHBIX YCIOBHUSX IIIOTHOCTH
A. vernalis ymenpmaercs no cpenaerd §9-40 mt/100 M°, B HHX ¢dopmupyrorest 3penbie LI1 mo knaccudukaimm
«IIenbTa — OMETa» OTHOCSIIUECS K CTaperomuMu. A. vernalis JIyrOBO-CTEITHOE pacTeHUE, XapaKTEPHBIMH MECTOOOH-
TaHUSIMH SIBJIIFOTCS JIyTOBBIC CTEIH, CyXOJI0JbHBIC JIyra, cTenHbie coodmectsa [1,9,10,11], nyroseie LII1 4. vernalis
Ha Kokmierayckoii Bo3BbllieHHOCTH M B CeBepo-KazaxcraHCKoil o0sacTH SIBISIOTCS He- XapaKTePHBIMH MECTO-
OOHTAHMAMH |, KAK CIIEICTBHE, HU3Kas IIOTHOCTH ocobeii B LT (Menee 40 urr/100 M) craperorue 1{I1, oTHOCHMBIE
10 Kiaccuukanuy «nenpTa — omeray Bee L1, otHocsmuecs k 3pensiv LITT.

Karouessie cioBa: Adonis vernalis L., CeBepHblii KazaxcraH, BO3pacTHBIE COCTOSIHUS, BO3PACTHAs CTPYKTYpa,
OHTOTEHE3.
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