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DISTRIBUTION AND BIOLOGICAL FEATURES
OF PAEONIA ANOMALA (PAEONIACEAE) ONTOGENESIS
IN KAZAKHSTAN

The article presents data on the distribution and biological features of the ontogenetic states of Paeo-
nia anomala L. on the territory of Kazakhstan. The distribution of the species was established according
to field research, observations, literature and materials of herbarium collections: MW, NUR and AA.
The age of the plants was determined by the annual layers on the rhizomes of P. anomala. According
to the data obtained, the main distribution area of P. anomala in Kazakhstan is located within the East
Kazakhstan region, in the Katon-Karagai, Kurchum, Shemonaikha, Ulan and Zyryanovsky administra-
tive districts. It is much less common in the Zhambyl and Almaty regions, the south-western border of
the general distribution area of the species passes in these regions. Our studies have not confirmed the
growth of P. anomala on the territory of the Kokchetav upland of the Kazakh small-grassland. The results
of the research made it possible to establish in the ontogenesis of P. anomala L. 9 age-related conditions:
latent state, seedlings, juvenile, immature, virginal, young generative, mature generative, old generative
and senile. Life span of P. anomala in East Kazakhstan is 55-70 years old, sometimes more. In popula-
tions confined to the Subalpine belt and sparse forest cenoses, age spectra with an absolute maximum
of the age cycle are characteristic.

Key words: Paeonia anomala, population, ontogenetic structure, age composition.

C.A. KybenTaes'?3, A.K. CapkbiTbaesa?, A.b. Mbip3araavesa?,
C.K. Myxty6aesa'?, K.C. M3bactuHa'*" b.b. KybeHTaesa'

'KasakcraH Pecrny6AMKaChl 3KOAOTMsl XKaHe TabuFn PecypcTap MUHUCTIPAIr OpMaH LapyaLlbiAbIFbl
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KaszakcraHaarbl Paeonia anomala (Paeoniaceae) oHTOreHesiHiH, TapaAybl
)KdHe GUMOAOTUSIAbIK, epeKLLeAiKTepi

Makanrapa KasakcraH aymarbiHaa Paeonia anomala L. ecCiMAIriHiH, TapaAybl, OHTOr€HETMKAAbIK,
SKaFAQMAAPbl MEH BMOAOTMSIABIK, €PEKLLIEAIKTEP TYPaAbl AEPEKTEp KeATipiAreH. TypAiH TapaAy aimarbl
AaAaAblK 3epTTeyaep, 6akpirayaap, aaebmetrtep MmeH MW, NUR , AA rep6apmii KOAAEKLIMSIAAPbIHbIH
mMaTepuansapbl HeridiHae OGeAriaeHai. OciMAikTepaiH >acbl P. anomala TambipcabakTapblHAAFbI
6ip>KbIAABIK, KabaTTapMeH aHbIKTaAAbl. AAbIHFAH MaAIMeTTepre cankec, KasakcraHaarbl P. anomala
©CIMAITiHIH Heri3ri TapaAybl anmMarbl LLbiFbic Kaszakcran o6Abichl, KaToHkaparait, Kypuwim, LLIemoHamxa,
YAaH oaHe 3bIpsiH aKiMLLIAIK ayAaHAApPbIHAQ OpHaAackaH. Typ XKamOblA skaHe AAMaTbl 06AbICTapbIHAQ
OAAEKANAQ CMpeK Ke3aeceai, OYA aiMakTapAa TYPAIH >KaAMbl TapaAy alMarbiHbIH OHTYCTiK-6aTbIiC
wekapacbl oTeai. bi3aiH 3epTTeyaepiMiz KasakTbiH, ycak LOKbIAAPbIHBbIH, KeklueTay TayblHbIH,
ayMaFrblHAQ P. Anomala eckeTiHAITH pacTaMaAbl. 3epTTey HaTUXKeAepi P. anomala L. oHToreHesiHae 9:
AQTEHTTIK (KaCbIpbIH), O6CKiH, IOBEHUAbAIK, UMMaTYPAbIK, BUPTMHUABAIK, >Kac reHepaTUBTIK, >KeTIAreH
reHepaTMBTIK, KapTaiFaH reHepaTUBTIK, CEHUAbAIK TIpLWIAIK KYMAEpIH aHbIKTayFa MYMKIHAIK 6epai.
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Lbirbic KasakcTaHaarbl P. anomala ecimairiHiH TipLiAik eTy y3akTbiFbl 55-70 XKbIA, KEMAE OAaH
Aa ker. Gybanbninik 6EAAEYMEH >KOHE CMPEK OpMaH LIEHO3AAPbIMEH LLEKTEAreH MOMyAsUMSAAp >Kac
LUMKAIHIH aOCOAIOTTI MaKCMMYMbIMEH >KacC CMIeKTPAEPIMEH CUMaTTaAaAbI.

Ty#in cesaep: Paeonia anomala, nonyasiumsi, OHTOre€HETMKAABIK, KYPbIAbIMbI, KAaCTbIK, KYPambl.
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PacnpocTtpaHeHue M GMoAOrMUYECKME OCOOEHHOCTU OHTOreHe3a
Paeonia Anomala (Paeoniaceae) B KazaxcraHe

B crathe MNpPUBOASITCS A@HHbIE MO PACMPOCTPAHEHUIO M OMOAOTMUYECKMM  OCOBGEHHOCTSIM
OHTOreHeTUYECKMX COCTOsIHMI Paeonia anomala L. Ha TeppuTopum KasaxcraHa. PacnpoctpaHeHue
BMAQ YCTAQHOBAEHO MO AQHHbIM MOAEBbIX UCCAEAOBAHWI, HAOAIOAEHWIA, AUTEPATYPbI M MaTeprasam
rep6apHbix Koarekumii: MW, NUR 1 AA. Bo3pacT pacTeHuii onpeaeAsiav Mo rOAMYHbIM CAOSIM Ha
KopHeBwLiax P. anomala. CoraacHo noAy4eHHbIM A@HHbIM, OCHOBHOW apeaA pacrnpoctpaHenus P. ano-
mala B KaszaxcraHe HaxoAMTCS B npeAeAaax BoctouHo-KasaxcraHckon o6aactu, B Katon-Kaparaiickom,
Kypuymckon, LLlemMoHanxmHCKOM, VYAQHCKOM M 3bIPSHOBCKOM  QAMMHMCTPATMBHBIX — PaliOHax.
3HauUMTeAbHO pexke BMA BCTpeuaeTcs B )KamObIACKOM M AAMATMHCKOM OOAacTei, B 3TUX permoHax
MPOXOAMT tOro-3anaaHasi rpaHvua obLiero apeasa pacrnpocTpaHeHun Buaa. Hawm mccaepoBaHums
He MOATBEPAMAM TMpom3pacTaHve P. anomala Ha Tepputopum KoKUeTaBCKOW BO3BbILLIEHHOCTH
Kasaxckoro meAkoconouHmka. Pe3yAbTaTbl MCCAEAOBaHMIA MO3BOAMAM YCTAaHOBUTb B OHTOreHese P.
anomala L. 9 BO3pacTHbIX COCTOSIHWIA: AQTEHTHOE COCTOSIHWE, NMPOPOCTKM, IOBEHUAbHbIE, IMMATYPHbIE,
BMPIrMHWUAbHbIE, MOAOAbIE FT€HEPATMBHbIE, 3PeAble FeHepaTUBHbIe, CTapble FreHepaTUBHbIE U CEHUAbHbIE.
[MPOAOAKMTEABHOCTb >KM3HWM P. anomala B BoctouHom KasaxcraHe cocTtaBasieT 55—-70 AeT, MHOrAQ U
6oAee. B nonyasiumsx, nprypoUueHHbIX K Cy6aAbnUMMCKOMY MOSICY M MO pa3peskeHHbIM A€CHbIM LIeHO3aM

XapaKTepHbl BO3PACTHbIE CMEKTPbl C aOCOAIOTHBIM MAaKCMMYMOM BO3PACTHOMO LIMKAQ.
KatoueBble caoBa: Paeonia anomala, nonyasumsi, OHTOreHeTMYeckasl CTPyKTypa, BO3PacTHOM

COCTaB.

Introduction

Paeonia anomala L. is a mesophyte, widespread
in the northern hemisphere, from the European part
of Russia to Mongolia and China.It’s is one of the
most valuable medicinal and ornamental plants of
the flora of Kazakhstan. Its roots and grass are used
for the manufacture of many phytopreparations
with sedative, analgesic, tonic, antitumor, antiviral,
immunomodulatory, antioxidant effects [1-3]. The
species is included in the Red Book of Kazakhstan
(2014) (IV category of protection) [4]. The
main limiting factors of the rarity of the species
in Kazakhstan are the collection of flowers for
bouquets, logging, grazing and harvesting of peony
roots as medicinal raw materials. In order to preserve
the species, it is necessary to develop effective
methods of vegetative and seed propagation and
plantation cultivation of the species in culture, and
to strengthen protection measures in places where
peony grows. Prohibit the harvesting of peony
rhizomes and flowers [5-6].

Paeonia anomala is a herbaceous perennial 40-
80 cm high, roots spindle thickened from the stem
itself. The stems are bare, with scaled lower and
twice palmed upper leaves, with shares deeply triple
or peristo-dissected into lancetic elongated lobes of
the second order. The flowers are purple, 8-15 cm
in diameter, the petals are silky, the seeds are black.
In Kazakhstan, it is found in the following floristic
areas: 4. Se-myp. Bor., 5. Kokchet., 6. Kassp. (Zavol-
region), 12. Zais., 22. Altay, 23. Tarb., 24.Jung.
Alat., 25. Zail. Alat., 25a. Ketm.Ters. Alat.27. Kirg.
Alat., 29. Zap. TS [7]. The species grows in dark-
coniferous, mixed forests, on the steep forest and
shrub slopes of the northern exposition, overgrown
kurumas, bottoms of interorne lairs, river valleys,
on high-grass meadows and forest lowlands. The
species blooms in May-June, bears fruit in July-
August [8].

Paeonia anomala is known throughout the
world as one of the most valuable plants due to
its ornamental and medicinal properties. The roots
of Paeonia anomala contain various beneficial
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chemical compounds, including: paeoniforin
[9], glycoiridoid (paeoniflorin, albiflorin, etc.),
glucosides [10-11], ellagic acid, phenols , tannins,
flavonoids, saponins [12], peonovycinoside
(methyl salicylate 6’-a-L-arabino-pyranosyl-p-D-
glucopyranoside), B-sitosterol, gallic acid, methyl
ester [13]. Peony roots are used to treat many
therapeutic conditions, including: kidney disease,
bleeding disorders, indigestion, nocturnal enuresis,
bleeding, exhaustion and respiratory diseases [14],
gynecological diseases, and bladder inflammation
[15-16]. Has antitumor, antiviral, cardiovascular,
immunomodulatory [10, 17-19], antioxidant [20-21]
action.

There are quite a lot of publications in the
literature on the study of the phytochemical
composition, medicinal properties of Paeonia
anomala. However, the biological features of the
species and its distribution in Kazakhstan remain
insufficiently studied. Therefore, the purpose of
this work is to study the biological features of the
ontogenetic states and the spread of the dodging
peony in Kazakhstan.

This research is a continuation and addition to
the study of Paeonia anomala in Kazakhstan, which
began in 2019 [6]. Previously, a comprehensive
analysis of the current state of Paconia anomala
populations in Eastern Kazakhstan and an
assessment of its genetic biodiversity, as well as
floristic, anatomical-morphological and ecological-
phylogenetic characteristics of habitats were carried
out.

Materials and methods

Research was carried out from 2019 to 2023 in
the East Kazakhstan region, on the Ivanov Ridge,
in the valley of the Bolshaya Poperechka River,
in the Seriy Lug tract. Populations of Paeonia
anomala in the Seriy Lug tract are less susceptible
to anthropogenic impact and are represented by all
age conditions. This was the reason for choosing
this site to study the ontogeny of Paeonia anomala.
The ontogenetic state characterizes the biology of
the development of a species in different age states,
ranging from seedlings to the senile state.

The distribution of Paeonia anomala on the
territory of Kazakhstan was determined on the
basis of field studies, literature and materials from
herbarium collections of Moscow State University
(MW), Astana Botanical Garden (NUR), Institute
of Botany and Phytointroduction (AA). In addition,
the observation data on the sites was taken into
account (https://www.inaturalist.org /, https://www.
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plantarium.ru /). The distribution map of P. anomala
in Kazakhstan was made in ArcMap [22].

Studiesoftheage-relatedconditionsof P. anomala
were carried out according to the methodology
proposed by Rabotnov (1964) and Smirnova (1976)
[23-24]. The following classification of age groups
was used in the description: seedlings (p), juvenile
(j), immature (im), virginal (v), young generative
(g,), mature generative (g,), old generative (g,),
aging individuals (ai).

The age of individuals was determined by
annual layers on the rhizomes of P. anomala. In any
community, as a rule, all species are represented
by numerous individuals of different ages, from
seedlings to old plants. The accuracy of age
determination increases with an increase in the
number of studied individuals. We have determined
the age of 80 individuals from different populations.

Results and discussion

According to the results of the conducted
studies, it was found that the main distribution area
of Paeonia anomala in Kazakhstan is located within
the East Kazakhstan region, in the Katon-Karagai,
Kurchum, Ulan and Zyryanovsky administrative
districts (Figure 1). The species is much less common
in the Zhambyl and Almaty regions, in these regions
the south-western border of the general distribution
area of the species passes. In the old literary sources
Gorchakovsky (1987) [25] there is an indication P.
anomala is located on the Kokchetav upland of the
Kazakh melkosopochnik, however, more modern
reports (Kupriyanov, 2020) [26] do not confirm
this location. Our special expeditions also did not
confirm the location of P. anomala in the Kazakh
upland. The places of growth of this species on the
territory of Kazakhstan in the following floristic
areas have been identified: 22. Altai, 23a. Saur, 24.
Jung. Alat., 27. Kirg. Alat.

The main data on the study of the distribution of
the species were herbarium materials (39 locations)
and observations (9 locations), a small number of
locations were identified from literary sources (2
locations), which indicates a weak study of the
distribution of the species in Kazakhstan.

ALTAL East Kazakhstan Region:
Sarymsakty ridge: Katon-Karagay district,
lower north slope of Sarimsakty Range between
Chingistai and Enbek (Km 85/29) montane
meadows with scattered Larix sibirica, H=1100-
[00 m. (49°09°09”N, 085°59°07”E), 02 AUG 1995,
Solomon (MO020323); Katon-Karagai district,
mixed grass meadow steppe, northern slopes of
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Sarymsak Mountain, 26 JUN 1936, Elenevsky
s.n. (MW0063897); near Katon-Karagai, northern
slope, shrubby thickets, 1400 m above sea level,
17 JUN 1936, Elenevsky s.n. (MW0063898); at the
foot of the Katon-Karagai Mountains, north slope
1.5 km from Katon-Karagay to the south, 26 JUN
1936, Skobelev s.n. (MW0063899); Katon-Karagai
district, 1.5 km from the village of Altaisky, thickets
of shrubs on the slope of the north-eastern exposure,
1100 m above sea level, 5 AUG 1932, Voronov s.n.
(MWO0063902); south-eastern slope, valley of the
Tekeli river, forest 1600 m above sea level, 2 AUG
1985, Bialieva s.n. (AA); Narymsky ridge: vicinity
of the village of Cherdoyak, aspen-birch forests,
flood meadows, 14 JUN 1986, Bidullaeva s.n. (AA);
Terekty gorge, north-eastern rocky slope. 1250 —
1750 m above sea level, 4 AUG 1987, Bidulaeva
s.n. (AA); Orta - Terekty gorge, on the floodplain
of the river Orta-Terekty, 5 AUG 1987, Bidullaeva
s.n. (AA); Southern Altai ridge: Chindagatui: the
upper reaches of the 1st camp, south-west. slope
in the coniferous forest, 1820 m., 28 JUL 1986,
Ivashenko s.n. (AA); Tarbagatai ridge: vicinity
of the Archaty outpost, left bank of the Bukhtarma
river, birch-coniferous forest, 1250 m above sea
level, 23 JUL 1987, Ivashenko s.n. (AA); southern
slope of the mountain, Kara-Kaba depression, 1000
— 2100 m above sea level, 2 JUL 1987, Ivashenko
s.n. (AA); Kalbinsky ridge: Sibinsky lakes, closer
to Sadyrkol Lake, (49°27°14.9”N 82°34°50.6”E),
10 MAY 2021, O. Blazhko https://www.inaturalist.
org/photos/127988857; vicinity of the village of
Kasym Kaysenova (Molodezhnoe) (49°51°28”N,
82°34°30”E), 1 MAY 2021, Serfus https:/www.
inaturalist.org/photos/124654983; Sibinsky Lakes,
29 JUN 1975, Klyuykov (MWO0063901); eastern
part of the Kalbinsky ridge, 10 km southeast of
Asubulak village (49°31°38”N, 83°05°16”E) V.D.,
1196 m above sea level (Kubentaev et al., 2019);
Southern Altai ridge: 3 km east of the Pronikha
river, steppe 1300-1400 m. above sea level, 27 JUL
1987, Ivatshenko s.n. (AA); Kurchumsky ridge:
Markakol, left bank of the river Tikhushki, lower
course, meadows in the forest belt 1800-1700
m above sea level (48°47°31”N, 85°59°57”E), 7
JUL 1987, Ivashenko s.n. (AA); Azutau ridge:
mountain slopes along the road NE of Alexejevka
(48°29°05” N, EB85°52°33”E), 13 JUN 1993,
Karis (S08-13633); territory of the Markakolsky
Reserve, forest edge (48°47°00”N, 86°01°40.0”E),
3 AUG 2008 (Glazunova, 2008); Ivanovsky ridge:
Glubokovsky district, the vicinity of the village of
Tarkhanka, southern slope of the hill (50°06°35.3”N
82°58°00.1”E), 25 APR 2017 (Rib, 2007a); Ridder

city, the vicinity of the Maloulba reservoir, edge
of fir forest 50°11°56.0”N 83°48°36.6”E 30 JUL
2008 (Rib, 2017b); Ivanovsky belok (50°19°36.9”N
83°53°38.2”E), 18 JUL 2020, O. Blazhko https://
www.inaturalist.org/photos/86541775; Riddersky
district, ridge to the west of Krestovaya, 1 JUL
1937, Kuznetsov s.n. (AA); northwest of Ridder,
on the mountain slope opposite the Kalmyk Key,
among the tall grass, 26 JUL 1947, Poljakov s.n.
(AA); Ridder district, Ivanovsky belok to the west
of Krestovaya Mountain, 1 JUL 1937, Kubanskaya
s.n. (AA); Ridder, log. of the Khorizovka River 26
JUN 1936 Kubanskaja s.n. (AA); Ulbinsky ridge:
near the village of Gorno - Ulbinki, in fir forests,
23 JUL 1960 Roldugin s.n. (AA); Lininsky ridge:
West Altai Reserve; the vicinity of the Linisky pass,
1600 m above sea level, mixed forest 30 JUN 2019
(Kolbintzev, 2019a); Listvyaga ridge: Rakhmanov
spring, the right bank of Lake Rakhmanovskoye,
1760 m above sea level, edge of the dark coniferous
forest 24 JUN 2019 (Kolbintzev, 2019b); Saur
ridge: Kendyrlyk river, upper. Maychat river 20
JUL 1967 Stepanova s.n. (AA); Akzhal Mountain,
Ak-Kalke river gorge, 19 JUN 1967, Stepanova
sn. (AA); DZUNGARIAN ALATAU: Almaty
region: Dzungarian Alatau ridge: valley of the
Karagaily river, along meadow slopes, 18 MAY
1959 Goloskokov s.n. (AA); Sarkandsky district,
112 km from the village of Shilinash in the station
Zhasyl-kol, 07 JUL1991, Bajmuhamedova s.n.
(AA); ZAILIYSKY ALATAU: north-eastern slopes
of the foothills. 1975 Filatov s.n. (AA); KYRGYZ
RANGE: Dzhambul region: hr. Kyrgyz: Karaarcha
Gorge, the middle part of the gorge of the northern
slope, 29 MAY 1984, Nelina s.n. (AA); northern
gorges of the Kainda site, damp slopes, among
birches, 31 MAY 1961, Gamajuniva s.n. (AA);
Central Asia: mountains near Merke (42°46°34”N
73°13’40”E), 23 APR 1895, Chaffanjon (MNHN
P00200491).

The ontogenetic states of P. anomala were
studied on the Ivanov Ridge, in the valley of the
Bolshaya Poperechka River, in the Seriy Lug tract.
The species in the surveyed territory reproduces
mainly by seed, but in some places vegetative
reproduction is noted due to the division of rhizomes.

The results of the research allowed us to
establish 9 age-related states in the ontogenesis of P.
anomala (latent state, seedlings, juvenile, immature,
virginal, young generative, mature generative, old
generative and senile) (Fig. 1). The life expectancy
of P. anomala is 55-70 years, sometimes more.
The duration of the life cycle depends on the
ecology of the habitat. In populations confined
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to the Subalpine belt and sparse forest cenoses,
age spectra with an absolute maximum of the age
cycle are characteristic. Populations in thickened
forest and shrubby habitats on the southern slopes

are in unfavorable environmental conditions for
the species and are characterized by a minimum
age cycle. Below is a description of all age-related
conditions of P. anomala.
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Figure 1 — Scheme map of the distribution of the P. anomala in East Kazakhstan
(Scheme map was obtained by ArcGIS)

43°00°C

1. Latent state (primary dormancy period) This
period is represented by dormant seeds. Freshly har-
vested seeds are characterized by deep physiologi-
cal rest. The seeds are large, rounded, and have a
relatively large embryo. The shape of the seeds is
ovoid, sometimes barrel-shaped, with dents in the
lateral part. The surface of the seeds is bare, smooth.
The color of the seeds is burgundy-black. Seed
length: 7.06+0.17 mm, width: 5.58+0.36 mm, thick-
ness: 3.99+0.19 mm. The weight of 1000 pieces of
seeds is 83.9 = 1.36 g. Their germination requires
variable temperature and prolonged stratification.
Freshly harvested seeds germinate during the year
by 75%. Seeds after a year of storage germinate in
two years by 50%.

2. Sprouts. Seed germination is underground,
usually at the end of May — at the beginning of
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June. Cotyledons are crumpled, enclosed in a peel,
pale green or with a faint pinkish tinge, elliptical
in shape. Cotyledon plate length: 7.56+0.09 mm,
width: 6.254+0.04 mm. The hypocotyl is short 5.28 +
0.12 mm, the main root has a length of 2.85 + 0.02
cm, with two or three lateral branches. The condi-
tion of the seedling lasts for two to three months.

3. Juvenile (Fig. 2 (j)). In July-August of the
first growing season, individuals enter the juvenile
phase. In this state, they exist for two or three grow-
ing seasons. This condition is characterized by one
shortened shoot with 3-4 scaly leaves at the base
and one triple leaf on a petiole about 6.25 + 0.04
cm long. The leaves have whole or incised lobes
at the top. The length of the leaf blade: 5.35+ 0.06
cm, width: 8.59 + 0.12 cm. Their underground part
is characterized by the presence of a significantly
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thickened main root (0.4 = 0.06 cm) with a length
of 14.5+0.21 cm.

4. Immature. (Fig. 2 (im )). Individuals enter the
immature state from the age of two to 3 years. They
are characterized by a single shoot 9.6 + 0.14 cm
long, with 2-3 dissected leaves. The size of the leaf
blade in diameter is 12.9 + 0.24 cm. In the under-
ground parts of these plants there is a sympodially
growing rhizome and the main root is preserved,
which deepens into the ground up to 22.6 + 1.95 cm.
The rhizome has 1-2 rarely 3 branches.

5. Virginal (Fig. 2 (v)). The species enters the
virginal state in nature at the age of 3-4 years and is
in this state up to 8-10 years. Individuals are char-
acterized by the presence of one or two leafy shoots
44.65 + 3.95 cm long with three or four double-tri-
ple assimilating leaves. The length of the leaf blade
segment is 16.32 = 1.87 cm, width— 19.8 £ 1.36 cm,
petiole length — 7.1 + 0.06 cm. There are 4-6 scaly
leaves at the base of the renewal shoot. The un-
derground organ is represented by a short, slightly
branched, thickened (1.32 + 0.06 cm) rhizome with
small fusiform adventitious roots.

6. Young generative (Fig. 2(gl)). In this state,
plants have a short rhizome, on which 1-2 some-
times up to three shoots with a terminal flower and
one or two vegetative shoots are formed. The plant
enters the young generative state at the age of 8-10
years and remains in this state until 20-22 years.
The generative shoot is elongated, leafy has 6.25 +

1.21 pcs of assimilating leaves. The main root is pre-
served, but it gradually merges with numerous sub-
ordinate roots. The roots thicken strongly, acquiring
a fusiform shape.

7. Middle-aged generative (Fig. 2 (g2)). In this
state, plants from 20-22 to 40 years old are marked.
These are large tall (117.6 £ 2.94 cm) plants form-
ing a loose bush consisting of 3-5 generative and
1-2 vegetative shoots. Leaves on long petioles, tri-
ple-dissected with lanceolate segments 24.4+ 0.63
cm long, 31.9+ 0.58 cm wide. The flowers are large
11.3 + 1.94 cm in diameter, single, pink-red. The
color varies greatly from intense tones to pure white.
The rhizome is large, repeatedly branched, with a
large number of renewal buds.

8. The old generative ones (Fig. 2 (g3)). In old
generative individuals, the rhizome is largely de-
stroyed, the number of generative shoots decreases.
Individuals in this condition have been recorded at
the age of 40-55 years. The main root is missing.
Appendage fusiform-thickened roots are well devel-
oped.

9. Senile individuals (Fig. 2 (ai)). Senile individ-
uals were recorded at the age of 55-70 years. They
are isolated articles with a small number of renewal
buds, do not have generative shoots. Vegetative
shoots are poorly developed, stunted, among several
or numerous. The underground part is severely de-
stroyed, the number of renewal buds is noticeably
reduced.

Figure 2 — Ontogenetic state P. anomala: j — juvenile; im — immature, v — virginile, gl — young generative,
g, — mature generative; g, — old generative; ai — ageing individuals (photo by S. Kubentayev).
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Conclusion

It has been established that the main distribution
area of Paeonia anomala in Kazakhstan is located
within the East Kazakhstan region, in the Katon-
Karagai, Kurchum, Ulan and Zyryanovsky
administrative districts. The species is much less
common in the Zhambyl and Almaty regions,
in these regions the south-western border of the
general distribution area of the species passes. Our
studies have not confirmed the growth of P. anomala
on the territory of the Kokchetav upland of the
Kazakh small-grassland. The results of the research
made it possible to establish in the ontogenesis of
P.anomala L. 9 age-related conditions: latent state,
seedlings, juvenile, immature, virginal, young
generative, mature generative, old generative and
senile. The life expectancy of P. anomala in Eastern
Kazakhstan is 55-70 years, sometimes more, depends
on the habitat ecology. In populations confined to
the Subalpine belt and sparse forest cenoses, age

spectra with an absolute maximum of the age cycle
are characteristic. Populations in thickened forest
and shrubby habitats on the southern slopes are
in unfavorable environmental conditions for the
species and are characterized by a minimum age
cycle.

It is necessary to continue further research
to identify new locations of the species, control
and monitor the state of populations, as well as to
study the number of species in order to develop and
improve measures aimed at ensuring the safety and
reproduction of the dodging peony.
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