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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 4. 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 4. 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.
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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 [3].

Age features of Adonis vernalis were studied in different parts of the arca [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 ficlds
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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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 1s 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 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 poaceac-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 Arfemisia 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 A. 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 18 1.5%, the community has 37 species. The vegetation is formed by Caragana arborescens Lam.,
Phileum phleoides (L.) HKarst., 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 mecadow 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) Kom-Tr., Dianthus versicolor Fisch. ex Link, Filipendula vulgaris
Moench, Ofites wolgensis (Homem.) 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.
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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 Wabhlenb., Festuca valesiaca Gaudin, Koeleria
cristata (L.) Pers., Phleum phleoides (L.) HKarst., 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 4. 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 aw®>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 A. 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 TlODC, TPC qf Area , Density of plaznts, Qua_ntity of plants A © I
% A.vernalis,% of CP, m pes/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
CP4 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 A. 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 arcas 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 A. 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. 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.

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" Noe AP05132458, number of the state
registration is 01 18RK00404.
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COJITYCTIK KABAKCTAH KAFJJAMEIHIA ADONIS VERNALIS L.
MONYJISIASL OHTOTEHE3I JKOHE JKAC KYPBLITEIMBI

Annoramusa, Maxkamana Conrycrik Kaszakcranma Adonis vernalis L. meHO(QIOPACHH 3CpTTCY HOTHKEICPI
OcpiareH. Marepuaagap AaNaiblK 3¢PTTCY HOTIKCCIHAC ABIHIBL, oacOM MONIMETTSP eCKepimmi. Emkel-Terkerm
OaFbITTHIK 3EPTTEYJICP HETI31HAC OHTOTCHE3 *KOHE IEHOTIOIY JLTIIHL YKAaC KYPhUIBIMBI KSITIPiIe.

Adonis vernalis apean OofipiHma cupek ke3meceTin ecimaik KazakcranasiH Ke3sin kitaObma (2014) [1] sxoHe
Convention of International Trade in Endangered Species of Wild Fauna and Flora (CITES) KouBeHUHAHBIH
II kocsiMImaceHa cHrisinreH [2, 3]. A. vernalis Yxkpaunana, coraati-ak P® 36 cyOsckTicinae kopranamst [S].

Kac xarmaiteia 3eprrey Coarycrik Kasakcran aiimarsiaaa (Axmona sxkone Conrycrik KazakctaH 0OmBICHI
(CKO) 2018-2019 xok. skypri3inai.

A.vernalis — Conrycrik KasakcTaHmarsl KbICKA-63¢KTI MIGNTI MOTHKAPNTI KypFaK maareH (Kekmeray KbIpThI-
CBI) MCH HaFrbl3 MAOBHABIKTAP (ConrycTik Ka3zakcTan OONBICHIHBIH OPMAHIBI JAJACHI) KYPAMBIHIAFHI MOILY JITIIHSL
HET131H/IC YCHIHBLIFAH.

A. vernalis OHTOTCHE3IHAC YII KE3CH KOHE 7 KAC JKaraaiibiHa O6MiHTCH. OCIMAIKTEPAIH a3 MOIIICPAC TYKbIM-
IOBIK OHIMI Oap. JlaMbIMaraH YpBIK TYKbIMBIHA OAaJIaHBICTHI TYKBIM Y3aK 3HAOTCHII KYHCI3 cmmarka me. «Jlama»
THIHACTI TCHOMOMY NN 6CIMIITIHAC Y3aK YaKBIT ACTCHCPATHBTIK KC3CHHIH OOIYBI MKOHC OHBIH «INAJIFBIHIBIKY
THITHACT] HEHOTIOY IILMAAA A3aF0bI EPEKIICTIT] OOJIBIN CAHAIAIBI.

JKac KypbUTBIMBI IICHOTIONY JSIIUSHBIH MAHBI3Ab! OCNriepini Oipi OOIBIN CaHaNambl, OUTKCHI ITOILY JBILIIBIK
JKYHCHIH ©31H-631 yCTay KaOiTeTiH KaMTaMacChI3 €TCIi JKOHC OHBIH TYPAKTBUIBIFBIH aHBIKTAHABI [15]. OciMmikrepai
3epTTeyaeTi momy anusieIK Tocinmi T.A. Pabotros (1960) yceiaast [20]. Herisri TS pMHH «UCHOMOTY JITIHS YFBIMBI
— Oenrim 6ip (PUTOICHO3 MICKAPACKIHAAFHI JKCKE TYPJICPIiH KABIHTHIFBL.

A.vernalis: Axmomna xoHe Conryctik Kazakcran oOibICTaphIHIA OPHAJACKAH 13 OCHOMOMYIAIMA 3CPTTCILIL
A. vernalis ICHOTIONMY JIAMMACH HETI3TI TOPT OPBIHFA HETI3ACITCH. OPMAaH, MAOBIHIBIK Jaja, MAOBHIBIK, KACAHIBI
ekmesiep. «bypabai» MY TII aymarsraaa taburu Kaparaturer exnenepain ete kem canbl XIX meH XX FacHIPABIH
0aceIHIA KecinreH, TaOwrm ckmenepaid Oip Oenmiri epT caamapblHAH >KOWBLTABI, COHIBIKTAH OPMAHIBI KAITBIHA
KENTIPIIl sKOHE MYHIAH KyMBICTAp KCHIPEK *KYPri3iaei.

Kac mamacel OOWBIHINA TYKIICMCH KAMTAJFAH KCPJICPAC HKAC MOMYJLIMUAIAP KATBIMTACAABL, Al «ICAbTa —
OMCTAHBIH» JKIKTCTyiHe coiikec skerinren L1 kamsmrackan, oHma A < 0.35, amr o > 0,6. Hlamremasl mamaga
HeriziaeH sketinmreH LI kanpmrackaH, an «aempTa — oMera» kikreryi Ooberama O6apueik LT eckipren A >0.55, an
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® > 0.6 xaragsl. [HaxremEas gamanapaa LIT-HemH kemimimiri ac OONBIT KENCHi, all «ISIbTa — OMETa» KIKTeIyi
6otibrama 6apsik LT kemennenren A 0.35-0.54, mynna o >0.7. YKacanzas! exnenepae LI1-HbIH Kermmimiri ecKipres,
an «OeibTa-oMeray JKikrenyi OofiprHma Oapaeirbl skerimreH L[1-ra skatamer. Ochonafima oAeTTeri eMip Cypy
JKaFrmaibIHbIH 63repyl A.vernalis LT Tro3apipanst.

Kenreren LII1 kanmeiHa KeaTipy HHACKCI OipmikreH a3, Oyn A. vernalis monyISmysuUiapblHAA KaIBIHA
KENTipyIiH TOMEHIITI OaliKamaIbl.

XKac >xarpatiprasrH criekTpi kenrercH L{I1-1a omapasiH KaabInThl eKeHiH kopcereai, epexmenik LIT-5 (;xacaHmsr
EKIIC apachIHA) Kyparapl, OYJI IOy I HBIH OYPBIHFBI KAW-KYHiH KOHE JKE/ICII STHMMHUHAIMSIHBI KYJIAHIbIPAIbL.

LIT xaapmTacThlpy VINIH CH OHTAWIBI 'KAFAAW-KYPFAK IHAJFBIHBIMCH AffHABICATHIH TYKIIC KCHICTIr1 OOJBIT
canamansy, 6y LT Terersasiest A. vernalis 90-man 142 mana/100M>-re Oeifin, omap ’ac «IeTbTa-OMETay KIiKTeyi
GoifbiHma maiina Gomamsr. Kenm kcepodurti xarmaiinapaa a.vernalis ThiEbI3asEs1 oprama 89-40 namara/100 M° mediin
azafnpl, OHOA CCKIPTCHACPTS >KATATBIH «JCTBTa — OMCra» KikTemeci Oowbrama sxetiareH L1 xamsimracamsl
A. vernalis WaNFRIHABI-AATA ©CIMAITi, MAIFBHIR [TaNa, KYPFAK MIATFBH, Aama KOFaMAACTHIKTapel [1,9-11],
manrbsiHAb! LIT1. Keknreray Tebecinae skone Conrycrik Kazakcran o0bIch vernalis MEKEHI OONIATHIH JKEP EMEC MKOHE
COHBIH, CAIIAPBIHAH «ICNbTA — OMEra» JKikreMeci GoiibiHIma sxarathie L[[1-ma (40 mana/100 M>-IeH Kem) ecKipres
JAPATIBIK THIFBI3ABIFBIHEIH TOMCHAIT] skeTinreH L{I1-Fa sataasL

Tyiiin ces3nep: Adonis vernalis L., Coxrycrik KaszakcTaH, ac CPCKIICTIK >KAFOAWBI, KAC KYPBUTBIMBL,
OHTOTCHE3.
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OHTOI'EHE3 Y BO3PACTHASA CTPYKTYPA NONYJIALMIA ADONIS VERNALIS L.
B YCJIIOBHUAX CEBEPHOI'O KA3ZAXCTAHA

Annotanmst. M3y4eHbI BO3pacTHBIC 0COOCHHOCTH OHTOTCHE3Aa B CTPYKTYpa 13 nenonony it Adonis vernalis
L. na teppuropuu Ceseproro Kazaxcrana. MartepHaisl TOJMYUYCHBI B PE3YIbTATE IOJICBBIX HUCCICAOBAHUH, YUTCHBI
auTepatypHeie JaHHbIe. Ha OCHOBaHMHM JCTaNBHO-MAPIIPYTHBIX HCCICAOBAHWH MPUBOAMTCS OHTOTCHE3 H
BO3pPACTHAS CTPYKTYPA ICHOIIOMY JISIIAH.

Adonis vernalis L. — T0BOTBHO peIKOE pacTEHHE HA MPOTSKCHUH BCero apeana [1], BHeceH B KpacHyto kHuTY
Kazaxcrana (2014) u B Ipunoxernne 11 Kousenumu Convention of International Trade in Endangered Species of
Wild Fauna and Flora (CITES) [2,3]. 4. vernalis oxpangercs B Ykpause [4], a Taxxe B 36 cyOnpekrax PO [5].

W3yueHne BO3pACTHBIX COCTOSHHI HMPOBOIWIOCH Ha Teppuropmm CesepHoro Kaszaxcrana (AKMONMHCKAs W
Cesepo-Kazaxcranckas oomactu (CKO) B 2018-2019 .

A. vernalis — KOPOTKO-CTEP)KHEBOH TpaBAHHCTBIH mnoimkapnuk B CesepHoMm Kazaxcrane mnpencTasicH
MOMYJHIMUAMH B COCTaBE CYXOJOJIBHBIX JYroB (KOKIIeTayCkas BO3BBILICHHOCTB) M HACTOSAIIUX JYTOB (JIECOCTEID
Cesepo-Kazaxcranckoit odnactu). B onrorenese 4. vernalis BBIIEICHO TP MEpHOAA W 7 BO3PACTHBIX COCTOSHHI.
Pacrenna 001a7ar0T HA3KOH CEMCHHOH MPOIYKTHBHOCTHIO. CeMeHA 00MANAr0T AJHTCTBHBIM 3HAOTCHHBIM IOKOCM,
CBSI3AHHBIM C HEJOPA3BHTHCM 3apPOJBIINA CEMCHH. XaPAaKTEPHOH OCOOCHHOCTBIO SBILICTCS HAMMHUC JJIHTCIHHOTO
MPEATCHEPATHBHOTO MEPHOAA V PACTCHHH B LECHOMOIYJLILMAX «CTCIMHOTO» THIIA W COKPANICHHE €TI0 B IICHOIIO-
I JSIOHSIX «JIyTOBOTO» THIIA.

BospacTras cTpykrypa mpeacTaBisieT co00i OJMH M3 CYMICCTBCHHBIX INPHU3HAKOB ICHOMOIYJLIHMH, TaK KaK
00eCTIeUNBACT CIIOCOOHOCTH TIOIYBIIMOHHON CHCTEMBI K CAMOTIOIICPKAHUIO H OMPEICIBIET €€ YCTOHUMBOCTD [15].
[Mony 1AHOHHBIA TOAXOX K H3YUCHHIO pacTeHHE Obim mpemnoxkeH T.A. PaGotaossM (1960) [20]. KmoueBsM
TEPMHUHOM SBILICTCSI TOHATHE «ICHOIOIYJLIMIS» — COBOKYIHOCTh OCOOCH BHIA, CYIICCTBYIOIIMX B TPAaHHIAX
OTPEICCHHOTO (DHTOIICHO3A.

Wzyueno 13 menomomyssimmii A. vernalis: pacnonoskeHHBIX B AkMommHCKOH M Cepepo-Kazaxcranckoit 00-
nacrax. Llenononymwanuu A. vernalis IPHypPOUCHBI K YETHIPEM OCHOBHBIM MECTOOOHMTAHMAM: OIYIIKH JIECA, IYTOBBIC
CTEIH, JyTa, HCKYCCTBEHHBIC HacakacHmI. HeoOxomumo ormerurs, uro Ha teppuropun [HIIIT «Bypabait» oucHb
00JIBIIOC KOJTMYECTBO SCTECTBCHHBIX COCHOBBIX HACAKICHHUH OBIIO BBIPYONCHO B TeucHHEe XIX, Hayama XX BEKOB,
YaCTh ECTECTBEHHBIX HACAKICHHH IOTHOIA B PE3YJIBTATE MOKAPOB, MMOITOMY JIECOBOCCTAHOBJICHHE ITPOBOAMIOCH U
MPOBOAWTCA B IIMPOKHX Macmradax. I1o BO3pacTHOCTH B OIYINCYHBIX MECTOOOHMTAHMIX (DOPMHUPYEOTCS MOJIObIC
TIOTIY JLIUH, 4 COTTACHO KiIAacCH(IUKAMHI «IeTbTa — oMera» copmuposansl 3petomue LI, B koTopeix A <0.35, a ®
>0,6. B nyroBbIx crersix B oCHOBHOM c(opmuposansl 3pensie LI, a mo kmaccudurammm «aemsra — omera» see LI

— ) ——
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OTHOCATCS K CTAPCHOIINM, B KOTOPBIX A >0.55, a @ > 0.6. Ha nayrax 6ompmmaCTBO LIIT OTHOCATCSA K MOJIOABIM, A IO
knaccuuranmm «aeapra — omera» Bee LT oTHOCATCS K 3penbiM, B KoTopbIx A 0.35-0.54, a o >0.7. B uckyccr-
BCHHBIX HACAKACHHUAX O0BIIHHCTBO L{[T OTHOCATCA K CTAPCIOINM, a MO KIACCH()HKAIMH «aeabTa — oMera» Bee LI
OTHOCATCS K 3penbIM. TakuM 00pa3oM, W3MCHCHHS IPHBBIMHBIX YCIOBHH OOHMTaHWA NMpuBOAWT K crapermro LII1
A. vernalis.

IMo mroTHOCTH (1T/100 M”) BCE MOy IAIHE PA3ACICHB HA TPH IPYIIIBL BEICOKAS — > 90 m1/100 M°, cpemnss —
89-40 mr/100 M°, Huskas > 40. Bee omymeunsie 1{IT HMEIOT BBICOKYIO IUIOTHOCTb, B IYTOBBIX CTEIAX IIOTHOCTH
CPEIH:A, HA IyTaxX U B HCKYCCTBCHHBIX HACAYKACHUAX — HU3KA.

Wnnexc BoccTanosiacHus B OombmmHCTBE L1 MEHEE eaMHUIBL, YTO CBUACTEIBCTBYET O HHU3KOHM BOCCTAHAB-
JIMBAEMOCTH B monysnusax 4. vernalis.

CrexTp BO3PACTHBIX COCTOSIHHH ITOKA3bIBACT, UTO B OombmmHCTBE L{[1 OHM HOpMAaIbHbIC, HCKIFOUCHHUE COCTAB-
et HI1-5 (cpeau MCKYCCTBEHHBIX HACAYKICHHN), UTO CBHACTEIBCTBYET O CTAPUYECKOM COCTOSHHH MOMYJIILMH H,
BO3MOYKHO, CKOPOH 3TMMHUHALINH.

Hambonee onrumansabMu yCroBraMu 1 (popmuposanust LI SBISIFOTCS OMyINCYHBIE IIPOCTPAHCTBA, 3aHIThHIC
CYXOOIbHBIMH Tyramu, 5TH L{[1 HMCIOT HAHGOIBIIYIO IIOTHOCTS A. vernalis o1 90 10 142 mr/100M°, OHE ABIAFOTCS
MOJIOABIMH, 4 MO0 KIACCH(HKAIIMK «JEIbTa — OMEra» — 3peroIuMHU. B Gomee KCepO(UTHBIX YCIOBHAX IUIOTHOCTH
A. vernalis ymeHbImaeTcss 10 cpemuel 89-40 mt/100 M°, B Hux dopmupyrorcs 3pemsie LT mo kaaccuUKaimm
«JENbTa — OMETa» OTHOCAIINECS K CTaperommMu. A. vernalis TyTOBO-CTEITHOE PACTEHHUE, XaPAKTEPHBIMH MECTOOOH-
TAHUSAMH SBJBTFOTCS JIYTOBBIC CTCIH, CYXOAOIBHBIC JIyTa, CcTemHbIe coodmectna [1,9,10,11], nyroeeie LT A. vernalis
Ha Kokmerayckoii Bo3pbimeHHOCTH H B CeBepo-KazaxcTaHCKOH OONACTH SIBILTIOTCS HE- XapaKTEPHBIMH MECTO-
OOMTAHISIMH H, KAK CIICACTBHC, HI3KAI ILIOTHOCTH ocobeit B LT (Meree 40 mrr/100 ) craperomue L1, oTHOCHMBIE
mo Knaccu(pukanuu «aeapTa — omera» Bee LI, orHOCAmmecs k 3pemsm LT

Kmrouernie ciioBa; Adonis vernalis L., Ceepubrii KazaxcraH, BO3pacTHBIC COCTOSHHA, BO3PACTHAS CTPYKTYPA,
OHTOTCHE3.
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