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ANALYSIS OF THE CURRENT RANGE OF PYRUS REGELII REHDER IN
KAZAKHSTAN AND CENTRAL ASIA

Annotation. Herbarium holdings of botanical organizations dated 1880-2022 were
analyzed in order to identify the current range of P. regelii species and map its distribution.
Materials of herbarium fund of RSE “Institute of Botany and Phytointroduction” (AA) - 133
herbarium sheets, V.L. Komarov Botanical Institute of RAS (LE) - 153 herbarium sheets,
Republic of Uzbekistan (TASH) - 90 herbarium sheets were processed and analyzed, points of
distribution on sites Plantarium and GBIF were viewed. As a result of the analysis 56 points of
P. regelii distribution in Karatau, Western Tien Shan and Kyrgyz Alatau were identified and
mapped, 28 points were marked from the territory of Kyrgyzstan, 42 points from Uzbekistan
and 8 points from the territory of Tajikistan. It was revealed that the form of P. regelii f.
simplicifolia occurs much less frequently than the form of P. regelii f. Koopmani. Possible
processes of intrageneric hybridization between Central Asian pears require further ecological-
biological and molecular-genetic studies. A critical review of the ecological conditions of P.
regelii revealed that the species is distributed along southern, eastern, southwestern, less often
northern slopes of mountains at an angle of 34° in the belt of shrub vegetation, in Uzbekistan in
the band of juniper. The soil of P. regelii is stony-fine-grained and rubbly, and populations are
distributed on mountain slopes along rivers at altitudes from 613 to 2600 m above sea level,
depending on the ecological conditions of the gorges.

Keywords. Pyrus regelii; herbarium; distribution map; ecology; flora; range; population;
growing area; geographical points.

Introduction

At present, the decline in biodiversity, including the diversity of wild relatives of
cultivated plants, is mainly due to anthropogenic factors, and is a threat to the global
community. The study of a large number of potentially useful species taking into account their
economic and social demand is highly relevant and timely for Kazakhstan [1,2]. In order to
preserve unique and valuable wild forms of pear, genetic banks are created to conserve genetic
material from abiotic and biotic stress factors [3].

Pyrus regelii is a donor of economically valuable biological traits. It is distinguished by
bright foliage, unusual colors and unique adaptive properties to the environment, such
characteristics are highly valued in landscape design [4]. Under the influence of anthropogenic
factors there is a reduction in natural populations of the species under study. At present, P.
regelii is insufficiently studied from the geobotanical side, there is not enough information on
the floristic composition of populations. The species is of great value as a carrier of genetic
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properties in the selection of cultivated varieties, introduction into culture in the south of the
country in the afforestation of arid areas.

P. regelii grows on dry stony slopes and in mountain river valleys [5]. A relict of Central
Asian subtropical savannas of the Paleogene epoch [6]. According to the Flora of Kazakhstan,
the P. regelii is variable in the shape of leaves, which are sometimes deeply dissected into
narrow lobes, which is especially characteristic of specimens growing on rocks (P. regelii f.
Koopmani Spath); sometimes in trees growing on wetter sites and reaching larger sizes here,
most leaves are entire (P. regelii f. simplicifolia M. Popov) [7;401]. S.S. Kalmykov attributes
this species to the Arys forests of the Western Tien Shan, where it occurs in pure stands or in
communities with pistachio and Crataegus pontica K. Koch [8].

The species belongs to the genus Pyrus L., family Rosaceae Juss. Pear as a fruit crop has
been known since ancient times, now various species and varieties of pear grow in different
regions of the world. According to some data, the genus Pyrus includes about 60 species [9].
According to Flora of Kazakhstan there are 2 species in Kazakhstan: Pyrus communis L. and
Pyrus regelii. According to M.S. Baitenov, 3 species grow on the territory of Kazakhstan and
about 30 species in the genus itself [10].

P. regelii is endemic of the Western Tien Shan and Pamir-Alai, in Kazakhstan it is found
in the southern regions of the country, in the mountains: Chu-Ili, Kyrgyz Alatau, Karatau and
Western Tien Shan. In the western part of its range it grows in Turkmenistan (Kugitang Ridge).
Further to the northeast, it grows in Tajikistan in the Kuramin and Zeravshan ranges. In the
north, in the Western Tien Shan, it is noted in the Chatkal, Chandalash, and Ugam ranges [11].

P. regelii was included in the Red List of the International Union for Conservation of
Nature (IUCN) in the Least Concern (LC) category in 2020 and the Red Data Book of
Turkmenistan in 2024 [12]. In Kazakhstan it is included in the regional Red Data Book of
Zhambyl region as a rare species with status 1 (E), the limiting factor of which is economic
activity and logging, the reserves of the species are very small and it is found in single
specimens [13].

The purpose of our work is to identify the current range of P. regelii and map its
distribution within Kazakhstan and Central Asia. In this regard, we set the following objectives:
critical analysis of herbarium specimens presented in leading botanical organizations of
Uzbekistan (TASH), Russia (LE), Kazakhstan (AA); identification of distribution points and
development of an area map of P. regelii; study of the ecological habitat of the species.

Materials and methods of research

The article used traditional botanical methods in the processing of materials from the
herbarium funds of the “Institute of Botany and Phytointroduction” (AA), the herbarium fund of
the V.L. Komarov Botanical Institute of the Russian Academy of Sciences (LE), the herbarium
fund of the Republic of Uzbekistan (TASH) and the digital herbarium of MSU — «Noah's Ark»
National Depository Bank of Live Systems (MW) [14]. To clarify the range of P. regelii,
herbarium sheets of the above-mentioned botanical organizations were studied and analyzed.
Additionally, data from the Plantarium website and GBIF [15,16] were used to clarify the places
of growth. The map was made using GPS coordinates with further processing by QGIS. In the
process of study, the data of the following literature sources were used: “Flora of Kazakhstan”
and works of authors studying the genus Pyrus L. The names of plant species were given
according to the Plant of the World online site [18]. Data of herbarium specimens in the article
are presented in the form of a table. Since among the analyzed material there were repetitions of
herbarium sheets from certain geographical locations, the table indicates in which herbarium
collections there is a repetition. Labels of specimens are indicated only from the territories of
Kazakhstan. Also, the authors' data on the results of field studies for 2022 within the Kyrgyz
Alatau and Syrdarya Karatau ranges are presented in the paper.
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Results and Discussion

As a result of field studies, as well as the analysis of herbarium materials, the areal of P.
regelii has been established within South Kazakhstan and in the countries of Central Asia. The
first collections of herbarium materials of P. regelii begin in 1880 of the XIX century, described
by A.E. Regel presumably from the Mynzhilki gorge, belonging to the Syrdarya Karatau, the
type sheet is in the herbarium collection of the V.L. Komarov Botanical Institute in St.
Petersburg. The first scientific studies of P. regelii population were conducted by scientists Z.A.
f. Minkwitz and O.E. f. Knorring in 1908 in the gorges of Syrdarya Karatau, the results of
which are reflected in the preliminary report of botanical research in Siberia and Turkestan [19].
The vegetation of Karatau was further studied by V.V. Nikolskii, M.V. Kultiasov, E.A.
Moheeva, M.M. Sovetkina, and B.A. Fedchenko from 1911 to 1930.

Botanical studies of the Karatau region were carried out to the fullest extent in 1930-
1931, due to the fact that the best rubber-bearing plant of temperate floras, Tau sagyz, was
found here. N.V. Pavlov and S.Y. Lipshits are considered pioneers in the study of the Karatau
flora. As a result of studying the flora of the Syrdarya Karatau and collections of N.V. Pavlov,
as well as other authors (Lipshits S.Y., Gomolitsky P.A., Pyataeva A.D., Mikeshin G.V.,
Tekutyev G.V., Chilikina L.N., Polyakov P.P., Bykov B.A.) have published many works [19].

To identify the range of P. regelii in Central Karatau, we analyzed 65 herbarium
specimens stored in leading botanical centers.

In Syrdarya Karatau P. regelii is widespread enough (Table 1). It can be stated that
Karatau is the main area of the species' growth. Growing points along the Karatau ridge were
recorded in the gorges of the southwestern macro-slope: Biresik, Boyaldyr, in the basin of the
Ushozen River, the gorge of the Koksarai River, the vicinity of the Baizhansai settlement and
dry slopes of the Khantagi Gorge [15]. V.V. Nikolskii in 1911 and again in 1929, the places of
P. regelii growth was recorded in the vicinity of Taldysu village, along the Besaryk River,
belonging to the Central Karatau. The species is widespread throughout the Boraldaitau Range,
in the Kokbulak River basin in the Boztorgai Gorge, southwestern slopes of the Kulantau
Gorge, Bastarchai Gorge. R.G. Zaripov notes P. regelii on slopes of northern exposure in the
valleys of the Kulan, Sayasu, Abyshsai rivers and in the Kokbulak River basin (Nurbaisali,
Boztorgai, Bekesai, Arshalysai) [20]. The distribution of the species in the gorges of the
Kokbulak, Boztorgai, Hantagi, Kenozen rivers, along the Boraldai tau ridge in the Nurbai
Mountains is also confirmed on the Plantarium site. Growing points were noted in Kentau,
Baidibek district on the southwestern slope of the Karatau ridge and in Zhualin district [16].

Table 1 — List of analyzed herbarium sheets from the territory of Kazakhstan.

Distribution Region and Ecology Herbariu Collection Collectors
m Date
Acronym
1 2 3 4
Mont. Min-dschilke prope fraj. Kendyr- | LE 20.05.1880 A. Regel

aus.

Syrdarya region, Chymkent district,
Beresek, Dzhantakty tract, Floodplain | LE 13.06.1908 B.A. Fedchenko
forests

Syrdarya region, Chymkent district, Birsek

River gorge, Dzhantak tract TASH, LE | 14.06.1908 Z.A. Minkvitz
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Continuation of table 1
1 2 3 4
Syrdarya region, Chymkent district, near
Kelen-Kurgan wintering, mountains in the | LE 29.06.1908 Akhmetov,

Yakubov

Kuzak gorge
Syrdarya region, Chymkent district, Kelen- TASH 30.06.1908 O.E. Knorring
Kurgan wintering
Syrdarya region, Chymkent district, LE 30.07.1908 S.S. Neustruev,
Boztorgay gorge G.l. Dolenko
Sy_rdarya region, Aulie-Ata d_|str|ct, Ulkun- LE 1909 7 A Minkvitz
sai-asu gorge (Kunek mountains)
Syrdarya region, Aulie-Ata  district,
Berkara gorge. Gorge bottom along the Z A Minkvitz
river, on the mountain slope LE 23051909 | 5 Knorring
Syrdarya  region,  Perovsky district, .
Karatau, Taldysu headwaters LE 23.05.1911 V. Nikolsky
S)_/rdarya region, Tashkent district, Ugam TASH 06.1921 Baranova
River valley
Syrdarya region, Aulie-Ata  district,
Karatau mountains, turf-covered slopes | TASH 30.05.1922 V.P. Drobov
near Berkara River
Syrdarya region, Tashkent  district, | TASH 12.07.1922 O.A. Simonova
Bogucholpak
Syrdarya region, Chymkent district, | LE 22.07.1922 M. Kultiassov
Karatau mountains, near Kokbulak River
Syrdarya region, Chymkent district, rocky | TASH 24.07.1922 M. Kultiassov
slopes of Duana-Tau mountains
Syrdarya region, Chymkent district, | TASH, 05.07.1923 E.A. Mokheeva
Karatau mountains. Road from Mynzhylky | MW
to Bayaldyr gorge, rocky slopes
Syrdarya region, Chymkent district, | TASH 31.06.1924 M. Sovetkina
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Continuation of table 1
1 2 3 4
Syrdarya region, Aulie-Ata  district, | TASH 08.05.1925 M. Sovetkina
Karatau mountains, Asy River basin. Siyasi
gorge cliffs
(f. simplicifolia M. Popov). Western Tien | AA 28.08.1928 P. Gomolitsky
Shan, vicinity of Chimghan Botanical
Station. Bank of Chimghan River, half a
mile from the resort area, upstream
Syrdarya  region, Perovsky district, | LE 29.05.1929 V. Nikolsky
Karatau, Taldysu gorge
Kazakhstan, Western Tien Shan, mountains | LE 09. 1929 B.A. Fedchenko
in the upper reaches of the Badama River,
downstream of Dorofeevka River
Turkestan district, foothills of Karatau | MW, 21.04.1930 S.Yu. Lipschits
beyond Baba-Kurgan kishlak. Gravelly | TASH, LE
slopes of mountains
Turkestan district, Karatau mountains, | TASH, 28.04.1930 S.Yu. Lipschits
Ush-Ozen gorge. Gravelly slopes of | MW
mountains
Western Tien Shan, Karatau mountains, | TASH 18.08.1930 P. Gomolitsky
Turkestan Birisek valley
Western Tien Shan, Karatau mountains, | TASH, LE | 27.08.1930 P. Gomolitsky
upper reaches of Zhilagan Ata gorge, left
tributary
Karatau mountains, rocky slopes in | AA 03.05.1931 N.V. Pavilov
Berkara gorge near Lake Bilikol
Karatau mountains, meadow slope under | MW 29.06.1931 N.V. Paviov
Bukuy-Tau pass
Western Tien Shan, Karatau mountains, | LE 25.07.1934 A.D. Pyataeva
rocky-fine soil habitat
Talas-Alatau mountains, southern rocky | LE, MW 29.07.1931 N.V. Pavlov
slopes along the Daubaba River (1400 m)
South  Kazakhstan region, Bostandyq | AA 25.08.1933 P. Chaban
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Continuation of table 1
1 2 3 4
Western Tien Shan, Karatau mountains, | TASH 25.05.1934 A. Pyataeva
gravelly northwest slope of Karasai tract
Karatau range, Akchek-Tau mountain near | MW 29.05.1934 L.N. Chilikina
Mikhailovka village. Rocky slope
Karatau region, Kainar-Bastau district, | MW 18.07.1934 G.V. Mikeshin
Great Aktau
Syrdarya Karatau, eastern slope of Mashat | AA, MW 26.07.1934 N.V. Paviov
mountains near Tulku Bas station
Western Tien Shan and Karatau, northern | MW 02.08.1934 G. Mikeshin
side gorges of Derbaz-Keptal, Great Aktau,
rocky slopes
Western Tien Shan, Karatau mountains, | LE 29.08.1934 A. Pyataeva
gravelly northwest slope of Karasai tract
Syrdarya region, vicinity at the top of the | MW, AA 12.09.1934 N.V. Pavilov
Mashat mountains gorge near Daubaba
pass
Karatau foothills, Kainar district, Great | MW 30.05.1935 A. Nikolaev
Aktau range, southern rocky slope
Karatau range, Turkestan district, Ush-
Oz_en F_2|ver gorge, west gentle slope, fl_ne MW 05.07.1935 G.V. Tekutyev
soil with gravel, sagebrush steppe with
shrubs
Western Tien Shan, Karatau mountains,
gravelly fine-soil southwest slope of | TASH 04.06.1936 A. Pyataeva
Agayuk-Sai
Western Tien Shan, eastern part of Karatau
range, Kuyuk mountains, Arbatas tract, | MW 12.06.1936 L.N. Chilikina
Talbulak gorge
Western Tien Shan, Ugam range, upper || = An | 07.071936 | A. Dmitrieva
reaches of Karatash gorge
Karatau__mountams, Berkara gorge near MW 03.05.1939 N.V. Pavlov
Lake Bilikol, rocky slopes
South  Kazakhstan region, Tyulkubas AV. and V.A.
district, upper reaches of Kokbulak gorge LE 22.07.1939 Yarmolenko
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pear thickets

Continuation of table 1

1 2 3 4

Western Tien Shan, Karzhantau range,

Bogucholpak tract, on gravelly slopes, in | AA 04.06.1940 V.U. Makarchuk

woody-shrub zone

On the northern gravelly slope of

Mashattau opposite Tulku Bas station AA 05.08.1946 P. Polyakov

Karatau, Boraldaitau, Sayasu gorge AA 07.08.1946 P. Polyakov

Karatau, Berkara gorge AA 15.06.1947 B. Bykov

Kyrgyz Range, Merke River gorge, western AA 19.07.1947 N.I. Rubtsov

rocky slope (1200 m)

(f. simplicifolia) Sou'Fh Kazakhstan region, AA MW 12.08.1949 NV, Paviov

Karatau, rocky slope in Kokbulak gorge

(f. simplicifolia) South Kazakhstz?m region, AA MW 13.08.1949 NV, Paviov

Karatau, steppe slope in Bozturgai gorge

Southern_ Karatau, upper reaches of LE 19.07.1950 | Vasilchenko

Boztorgai gorge, rocky terrace

Karatau, Sandidas Mountain, eastern slope

near borehole tunnel, rocky gravel slope | MW 30.05.1952 N. Parfentieva

with shrub thickets

Karatau Mountains, Biresik  Valley,

southwest slope, 34° angle, elymus-feraula | MW 05.08.1953 N. Parfentieva

association with shrubs

South Kazakhstan region, Bostandyq,

Pskem River valley 2 km above Uzun | MW 25.08.1953 V. Pavlov

village, gravelly slope

Western Tlen Shan, Karatau range, LE 02.06.1958 O. Neustroeva et

Koksaray River gorge, on the slope al.

South Kazakhstan, between Orlovka and VP .Bochantsev

Baidzhansai mine, Kattybugun River | LE 17.06.1959 . ’
A. Pyataeva

valley, dry gravelly steep slopes

Western Tien Shan, SW part of Lake

Biylikol, Karatau's Sayasu side gorge LE 19.06.1959 A. Pyataeva

Kyrgyz Alatau, Botamoynak gorge, eastern | AA 20.05.1961 A. Gamayunova

500



P8,

-

slopes

J]_%{’(\ BKY Xa6apuubicbl
TVERSYY BecTHuk 3KY 2(98) - 2025
slope ridge
Continuation of table 1
1 2 3 4
Karzhantau Rldge, Kasbasay River Valley, AA 99 05.1961 N. Karmysheva
near Turbat village
Kyrgyz .Alatau, gorge we_st of Almalysai, AA 25 05.1961 V.V, Fisun
rocky cliffs near the summit
Syrdarya_ Karatau, Berkara gorge (Biylikul LE, AA 24.05.1963 V. Goloskokov
Lake basin), southern rocky slopes
Southwestern end of ~Kyrgyz range, || e an | 01061963 | V. Goloskokov
Almalysai gorge, rocky slopes
Syrdarya K:_aratau, Berkara gorge slopes, LE 27 08.1969 R Kamelin
lower and middle part
Karatau Ridge, Baydzansai gorge, 6 km | AA 1969 B. Winterholler
from Baydzansai village
Syrdarya Karatau, Berkara gorge, middle | LE 18.07.1970 R. Kamelin
part, shrub thickets
Syrdarya  Karatau, Aygyzhal ridge, | AA 04.06.1972 P. Myrzakulov
northern rocky slope
Syrdarya Karatau, southern slope at 1720 | AA 19.06.1972 P. Myrzakulov
m above sea level
Western Talas Alatau, upper Daubaba | AA 25.06.1973 N. Karmysheva
valley, northern slope
Syrdarya Karatau ridge, Biresik, 3 km | MW 04.07.1973 M.E. Pimenova
above Mangytai
South Kazakhstan, Syrdarya Karatau, | LE 03.07.1974 R. Kamelin
Khantagi gorge, dry slopes with shrub
woodlands
Karatau Mountains, Koshkarata River | AA 1977 N.V. Lyashenko
basin, Bas-Sungu creek mouth, eastern
slope
(f. simplicifolia) Boraldaitau, Kokbulak | AA 20.06.1979 Zaripov
gorge, southern slopes
Boraldaitau, Kulantau gorge, southwestern | AA 21.05.1980 -

501




macroslope, Molaly gorge, eastern foothill
slopes

J]%,(\ BKY Xa6apuubicbi
VERSY BecTHuk 3KY 2(98) - 2025
Continuation of table 1
1 2 3 4
Talas Alatau, Daubaba gorge, river | AA 1980 L. Grudzinskaya
floodplain above cordon
Boraldaitau, Kulantau gorge, southwestern | AA 21.05.1980 -
slopes
Karzhantau Ridge, Arkabay gorge, dry | AA 17.07.1981 V.A. Samoylova
ridges
Kyrgyz Alatau, Kaindy River Valley, | AA 31.07.1981 N. Karmysheva
southern slope
Karatau ridge, near Kitaevka village AA 04.08.1981 V.A. Samoylova
Shymkent region, Karatau Mountains, Baji | AA 20.06.1982 N.V. Lyashenko
Pass
Kyrgyz Alatau, Kaindy River Gorge, | AA 19.07.1982 N. Karmysheva,
middle course, eastern slope N.V. Nelina
South Kazakhstan, Syrdarya Karatau, | MW 10.08.1982 M.G. Pimenov
Boralday ridge, Bastarchay gorge
Karatau Ridge, southern slope above Abai | AA 09.06.1983 V.A. Samoylova
village, eastern exposure
Western part of Kyrgyz Alatau, Merke | AA 26.06.1983 N.V. Nelina
River gorge, western herbaceous slope near
GES-2
Western end of Kyrgyz Alatau, Kaindy | AA 19.05.1984 N.V. Nelina
River Valley, western rocky gorge near the
bridge, scree
Central Karatau, Khantagi Gorge, 23 km | AA 09.05.1985 P. Myrzakulov,
from Khantagi village, left side of the river, V.A. Samoylova
rocky-gravel slope
Kazakhstan, Shymkent region, Karatau | MW 17.05.1985 M.G. Pimenov
(north), western slope of Belbulak gorge
(Aktobe), north of Mynzhylky
(f. simplicifolia) Kyrg yz Alatau, northern | AA 10.07.1986 N.V. Nelina
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Continuation of table 1

1 2 3 4

Shymkent region, 16-20 km northeast of | MW 02.06.1989 I.1. Rusanovich
Kentau city, Karatau ridge, SW

macroslope, Khantagi gorge (750 m)

Karzhantau Ridge, southern spurs, Ugam | AA 25.08.1992 M.S. Baytenov
River floodplain, rocky slope

Karatau Mountains, Ushozen tract MW 18.06. Sheglova
Zhambyl region, Kyrgyz Alatau, Kaindy | AA 23.06.2011 M.P. Danilov et
Valley (42°52'45.6"N; 71°54'33.09"E), al.

1056 m, shale rock outcrops

Karatau Reserve, Biresik gorge, southern | AA 10.05.2019 G.T. Sitpaeva et
slope (43°38'054"N; 63°37'38.0"E), 693 m, al.

Turkestan region

Karatau, Boraldaitau, Kulan River valley, | AA 01.06.2000 G. Kudabaeva
hawthorn sparse forest

South Kazakhstan, Tulkubas district, | AA 19.05.2013 B. Bilibaeva et
Sayram-Ugam National Park, Boraldaitau al.

Mountains, Kokbulak gorge and cordon

(800-850 m)

Karatau, Molaly gorge along Ikan-su road, | AA 14.06.2013 A. Kurmantaeva
undulating mountain plain, mountain

serozems

Kyrgyz  Alatau,  Zhambyl  region, | AA 27.06.2022 P.V. Veselova et
Botamoynak locality, Almalysai gorge al.

(42°49'44"N; 71°43'25"E), rocky slope at

1150 m

Kyrgyz Alatau, Zhambyl region, Merke | AA 29.04.2023 A.Abdukhadyr,
Gorge, eastern slope, right bank of the G.T. Sitpaeva
Merke River. Shrub-grass community (N

42°46'11 E 73°13'39) H-1010 m

Kyrgyz Alatau, Zhambyl region, Almalysai | AA 29.04.2023 A.Abdukhadyr,
Gorge, south slope (N 42°49'42.443" E G.T. Sitpaeva
71°43'23.913") H-1146 m

Kyrgyz Alatau, Kaindy Gorge, western | AA 30.04.2023 A.Abdukhadyr,
slope (N 42°53'14.048" E 71°54'52.697") G.T. Sitpaeva
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H-1002 m
Continuation of table 1
1 2 3 4
Karatau, Berkara gorge, southeast slope (N | AA 17.07.2023 A.Abdukhadyr,
42°55'34.2" E 70°38'31.3") H-613 m N. Zverev
Karatau, Sayasu Gorge, left bank of the | AA 17.07.2023 A.Abdukhadyr,
river, southern slope (N 42°53'48.446" E N. Zverev
70°43'07.182") H-621 m
Acronym of the herbarium: (AA) - Herbarium Fund of the “Institute of Botany and
Phytointroduction”. (MW) - «Noah's Ark» National Depository Bank of Live Systems. (LE) -
Herbarium fund of the V.L. Komarov Botanical Institute of the Russian Academy of
Sciences. (TASH) - herbarium fund of the Republic of Uzbekistan.

In the Lesser Karatau, finds have been recorded in the Sayasu and Berkara gorges, which
is confirmed by our expeditionary research undertaken in 2022. According to collections by
Pyataeva (1934), a collection point was noted on the northwestern slope of the Karasai tract
(Karasai Rift). Populations of P. regelii in Sayasu and Berkara gorges are marked on the
Plantarium site with location coordinates, as well as individual trees were recorded in Eliksai
gorge, which is located in the southeastern part of the Syrdarya Karatau between Tutsai and
Ayirsai gorges, in the valley of the Ulken-Bugun River. According to the biodiversity
assessment report of the Karatau Range, the northernmost location point of the study site was
recorded in the Karagur River basin on the northeastern slope of Karatau [11; 286].

The growing ecology of P. regelii is diverse. Having analyzed the actual data collected
from the whole Karatau Range, we concluded that mainly populations of the species are
confined to the southern, eastern, southwestern, less often to the western and northern exposures
of dry mountain slopes at an angle of 34°. Soils in P. regelii habitats are sodden clayey-stony,
stony-fine-grained, stony-rubble or stony terraces with slate rock outcrops. The Karatau
population of P. regelii is most often confined to slopes along rivers in the lower and middle
part of hills at an altitude of 693 to 1720 m above sea level. According to our data, in the
Berkara Gorge it grows at an altitude of 613 m above sea level.

P. regelii is a characteristic dominant of the florocenotype shibliak and is confined to
shrub-shallow forest cenoses with floodplain forest elements of sparse woodland with
participation of Malus sieversii (Ledeb.) M.Roem., Crataegus turkestanica Pojark. and Acer
tataricum subsp. semenovii (Regel & Herder) A.E.Murray et al. According to R.V. Kamelin,
shibliak is a mediterranean vegetation type consisting of deciduous, often drought-tolerant
shrubs and low-growing trees of about 3-4 meters in height. P. regelii grows in association with
Acer tataricum subsp. semenovii, of the shrubs the most common are Prunus griffithii var.
tianshanica (Pojark.) Ingram, Prunus erythrocarpa (Nevski) Gilli, species Rosa L., Atraphaxis
L., Rhamnus songorica Gontsch., Prunus spinosissima (Bunge) Franch., Lonicera
nummulariifolia Jaub. & Spach, Spiraea hypericifolia L.

Phenotypic analysis of leaf plate shape of herbarium specimen of V. Pavlov (1949) in
Kokbulak and Bozturgai gorges of Syrdarya Karatau revealed whole lanceolate leaves (P.
regelii f. simplicifolia).

In the Western Tien-Shan P. regelii according to herbarium collections was recorded: in
Karzhantau and Ugam ridge along the Ugam river, near the border with Uzbekistan; in the

504



K <o
AR V. ;

%ﬁ' BKY Xa6apuubicbl

K~ BecThmk 3KY 2(98) - 2025

upper reaches of the Karatash gorge; at Bogucholpak pass; in the Daubaba mountains
(Taldybulak brook valley); in the canyon of the Mashat river; in the vicinity of the Chimganka
river (P. Gomolitsky 1928); it is listed in the upper reaches of the Badam river (B.A. Fedchenko
1929). Mashat; in the vicinity of the Chimganka River (P. Gomolitsky 1928); listed in the upper
reaches of the Badam River (B.A. Fedchenko 1929). Marked on dry ridges of the Arkabai
Gorge (V.A. Samoylova 1981). In the work of N. Karmysheva noted collection sites in the
Karakus, Alatau, and Aksu River canyon [21]. According to the Plantarium website, the points
are marked in the gorge of the left unnamed tributary of the Ulken-Sarymsaksay (Daubaba)
brook at an altitude of 1700 m above sea level.

P. regelii in the Western Tien Shan grows mainly on the northern stony and rubbly
mountainside, on dry ridges in the tree and shrub belt, at an altitude of 800-1700 m above sea
level. However, in the Aksu-Zhabagala reserve in the Zhusaly gorge it grows much higher than
the usual altitudinal interval for it, on the Mynzhilki terrace it rises up to 2600 m above sea
level, probably due to the specific microclimate of the southern slope of this gorge [11; 286].
Phenotepic analysis of leaf plate shape showed that P. regelii f. simplicifolia is found here only
along the bank of the Chimganka River, in other gorges leaf plate has dissected leaf shape (P.
regelii f. Koopmani).

In the Kyrgyz Alatau the distribution of P. regelii is confirmed by 10 herbarium sheets of
the “Institute of Botany and Phytointroduction” (AA). Collections from the territories of the
Kyrgyz Alatau date from 1961 (collector Gamayunova A.P.). V.V. Fisyun (1961) noted P.
regelii in the Almalysai Gorge. In the gorge of the Kayyndy River, growing points were
recorded by N. Karmysheva and N.V. Nelina (1981, 1982). In the Merke River Gorge and
Molaly Gorge were noted by N.V. Nelina during her survey work [22]. Also, the growing points
of P. regelii in the Merke Gorge, in the valley of the Kayyndy River and in the Almalysay
Gorge were confirmed by our expedition research undertaken in 2022. During our research in
the Merke and Kayindy Gorge, two leaf forms with pronounced variegation were identified, as
shown in figure 1 (P. regelii f. simplicifolia, P. regelii f. Koopmani).

General view Pyrus regelii P. regelii f. Koopmani Spath P. regelii f. simplicifolia M.
Rehder Popov
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Figure 1 — Morphological features of P. regelii forms in the Kayindy Gorge

Near these populations in the lower part of the slope grow cultivated species of Pyrus L.
A solid elongated form of leaf lamina (P. regelii . simplicifolia) is represented in the herbarium
specimen of collections by N.V. Nelina (1986) from the Molaly Gorge. In the Almalysai
population, where cultivated pear does not occur, populations of P. regelii have pinnately
dissected leaves (f. Koopmani). The process of pear shaping in Central Asia was noted as early
as the beginning of the 19th century. The presence of interspecific double, triple hybrids (R.
regelii x R. communis x R. serotina) was established by Rubtsov G.A. [23]. In general,
spontaneous interspecific hybridization of the Rosaceae family is quite common in nature [24].

To determine the range of P. regelii on the territory of Kyrgyzstan, 49 herbarium sheets
collected from 28 places of its growth were reviewed. The earliest references to finding P.
regelii date back to 1899. Analysis of the examined specimens showed that the species within
Kyrgyzstan is found in the Western Tien Shan: Chatkal, Pskem, Fergana, Kirghiz ridges, along
the banks of the Namash, Kasan, Ters, Ermendy (f. simplicifolia), Kaljrsu, Abdyi, Chatkal,
Chimbulak, Kara Archan gorges, Uzun-Bekhal, Kaljrsu, Abdyi, and Kara Archan gorges (f.
simplicifolia), Nichkesai (f. simplicifolia), Kalzhrsu, Abdyi, Chatkal, Chimbulak, Kara Archa,
Uzun-Bulak, Mailuu Suu gorges, Adyr tract, Kichik-Dzhol pass, Kyzyl-Alma mountains, Suzak
(f. simplicifolia) and in Suzak district.

The studied species grows in Kyrgyzstan forming mixed deciduous forest on rocky
northeastern, northern, eastern, southern slopes of mountains at an altitude of 900-1250 m above
sea level. In Mailuu Suu in tract Zhurek the object of study was found at altitudes over 1545 m
above sea level and in tract Khurmaidan 1806 m above sea level [25]. The species is confined to
fine-grained, stony, clayey, reddish-sandstone, stony-coarse-rubble, less often sulfur soils.

In order to estimate the area of P. regelii growth in the territory of Uzbekistan, 80
herbarium sheets were reviewed in the herbarium collection and 42 growing points were
identified. In the Chatkal Range P. regelii is distributed in the gorges of the Shavrez, Kasansali,
Ters, Koksu, Shevas, Aksakata, Nurek-ata, Chatkal, Sandalash, Kyzylsai rivers. Marked points
in Hadonlak-sai gorge and foothills around Shavaz-sai, near Kyzylsai pass. In Nurata range - i
Koshrabat, Aktau, Koitash and Zargar mountains. Within the Zeravshan range in the vicinity of
Shakhrisabz, Talbary, Amankutan, Yulsai, at the Takhtakaracha pass. In the Kugitang
Mountains near Kempir-Tyube and Aktash villages. In the Gissar range between the Kashka
and Dzhany-Darya rivers, the valley of the Sangardak and Gilon-Darya rivers, the vicinity of
Guliob village. Within the Ugam range: in the valleys of the Ugam and Konsai rivers. In
Turkestan range: Kulsai valley and Jenishke pass. In the Kuramin range: Altyn-Topkan,
Kashkasai, Kara-kiya, Saraimardon, Angren and Abayazsai river valleys. In the Pskem range:
Navoni-sai and Karabau, also in the Susyztau range. In the mountainous region of Samarkand
region at coordinates 40.480936; 66.808007 (GBIF).

In Uzbekistan, the ecology of the species is confined to northern, southern, southwestern
stony, rocky, rubbly, rubbly-fine-grained mountain slopes, in a strip of juniper and woody-shrub
vegetation, in a wheatgrass community, at an altitude of 1000-2200 m above sea level. The leaf
form of P. regelii f. simplicifolia in Uzbekistan is found only in Yulsai.

In Tajikistan, the range of P. regelii is represented on 6 herbarium sheets, collected within
the Hissar, Pamir, Alai ranges and the Mogoltau Mountains. It is confined to stony soils on the
eastern, northeastern slopes of the mountains at an altitude of 900-2200 m above sea level,
growing among thickets of maple and pistachio. According to the data of herbarium specimen
analysis it was revealed that in Tajikistan the whole form of leaves is found only in the
Mogoltau Mountains.
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Having analyzed the data of the presented herbarium collections, we have identified 134
points of distribution of P. regelii in Central Asia. As can be seen in Figure 2, all identified
points are mapped and distributed in the countries of Kazakhstan, Tajikistan, Uzbekistan and
Kyrgyzstan. From the territories of Turkmenistan data in herbarium organizations are absent
and are not presented on the sites Plantarium and GBIF.

o800 o vTE

T200E

© collection points - Kazakhstan
@ collection points - Kyrgyzstan
@ collection points - Tajikistan

@ collection points - Uzbekistan

T T
HOTE 75TTE

Figure 2 — Distribution map of Pyrus regelii Rehder

Conclusions

Thus, as a result of a critical review of herbarium specimens of leading botanical
organizations, the exact locations of P. regelii species in Kazakhstan and Central Asia were
determined. Also additional data on the range of P. regelii were presented with reference to the
sites of Plantarium and GBIF.

For Kazakhstan, 56 points of distribution of P. regelii from the mountainous areas of the
Kyrgyz Alatau, Karatau and Western Tien Shan were determined and recorded on the map. The
occurrence of the species in the Chu-Ili Mountains, although given in the Flora of Kazakhstan
and in LI. Roldugin's outline of the Chu-lli Mountains, is not confirmed by herbarium
collections, as well as on the sites of Plantarium and GBIF.

The growing ecology of P. regelii is confined mainly to southern and eastern, less often
western and northern dry mountain slopes, at altitudes from 613 m above sea level (Berkara
Gorge, Small Karatau) to 2600 m above sea level (Western Tien Shan). Places of growth are
characterized by high air temperature and low precipitation in summer season, which shows
xeromesophyticity of the species. The soil is stony and rubbly with rock outcrops.

Uncharacteristic solid leaf shape (P. regelii f. simplicifolia) occurs in the vicinity of
cultivated pear orchards. This feature requires further molecular genetic studies to identify
possible hybridization between these species, or more historical hybridization processes with
other species of this genus.

In Central Asian countries, including Kyrgyzstan, 28 points of P. regelii occurrence have
been identified, in Uzbekistan 42 and in Tajikistan 8 points, on the basis of which a distribution

507



L M/ BKY Xa6apuubicbl

TVERSYYY BecTHuk 3KY i RS 2(98) - 2025

map has been compiled. The ecology of P. regelii in Kyrgyzstan and Tajikistan is similar to
Kazakhstan, where the species grows in mixed deciduous forest; in Uzbekistan it is found in the
Juniperus L. belt, on dry stony, rubbly slopes at an altitude of 900 to 2200 m above sea level.
The solid elongated leaf shape is also found in these regions, including in Armand and
Vasilenko's 1945, 1953 collections of specimens redefined as the hybrid Pyrus bucharica Litw.
x P. regelii.
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Cutnaena I'.T., AGayxaasip A., 3sepeB H.E.
KA3AKCTAH MEH OPTA ABUSAJJAYBI PYRUS REGELII REHDER-JAIH
KA3IPI'I TAPAJIAYBIH TAJIIAy

Angarna. P. regelii Typinin ecyiHiH Ka3ipri ayKbIMBIH aHBIKTAY YKOHE Tapajay KapTachlH
xacay MakcaTtbiaaa 1880-2022 xpuinapsl xKacakTaaraH OOTaHUKAIBIK YHBIMAAPAbIH repOapuii
KopiapberHa Tangay xypriziigi. B. JI. Komaposa PFA (LE) - 153 repOapwuii maparsr, ©30ekcTan
Pecniyonukacel (TASH) — 90 rep6apuit naparsl, [Inanrapuym sxone GBIF caitrrapeinga tapaity
HYKTenepi Kapamael. Tamnay notwkecinme Kaparay, Bareic Tsaup-lllanp sxone KeIprbi3
Anarayeiana P. regelii TapanybslHBIH 56 HYKTeci aHBIKTabIN, KapTara Tycipinmi, Keipreizcran
aymareiHaH 28 HykTe, ©O30ekcraHHaH 42 HykTe >oHe ToKIKCTaH ayMarblHaH 8 HYKTe
oenrinenmi. P. regelii f.simplicifolia dopmacer P. regelii f. Koopmani Spath. ¢opmacsina
KaparaHJa oJ/eKaiila CUpeK Ke3leceTiHi aHbIKTanabl. OpTaa3usuiblK aJMypT apachlHAAFbl Tya
OiTKeH OymaHIACTBIPYIBIH MYMKIH TIPOIIECTEPiI OJaH opi IKOJOTHSUIBIK-OMOJOTHSIIBIK JKOHE
MOJIEKYJIaJIBIK-TEHETUKANIBIK 3epPTTEYNEp/i KaXeT eTei. DKOJOTHSIIBIK 6Cy JKaFIaillapblH CHIHU
TYpFBIIaH Kapay Kesinme Os0ekcraHma aprmaigap eckeHn Gemmeyiume P. regelii Typi oHTyCTIK,
LIBIFBIC, OHTYCTIK-0aThIc, TaylapAblH CONTYCTIK OeTKeiepinae Oyransl eciMaikTep Oenaeyinne
34° OypelmireH TapainFaHbl aHbIKTaAbL. P. regelii ecin kesne jkaTKaH TOMBIPAK KapTaCThI-YCaK
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TYHIPIIKTI-KUBIPIIBIK ~ TACTBI, TMOMYJAIMSIAD MATKAIIAP/BIH OKOJOTUSIBIK JKaFJaibIHa
OaitmaHbICTHI TeHI3 OenmeyineH 613 M-ger 2600 M-Te meiiHri OMIKTIKTE ©3¢HIep OONBIHIAFHI
TayJbl OETKeHIep e TapaFaH.

Kiar cesmep. Pyrus regelii; repGapwmit; Tapamy kaprachl; 3KOJOTHS; (Iiopa; apean;
MOMYJISAINS; ©Cy alMarbl; TeorpadUsIIBIK HYKTEEP.

Curnaesa I'.T., AGayxansip A., 3sepes H.E.
AHAJIN3 COBPEMEHHOI'O APEAJIA PYRUS REGELII REHDER B
KA3AXCTAHE 1 CPEJHEN A3UH

AHHOTanmus. B mensx BBISBICHUS COBPEMEHHOTO apeaja W COCTaBJICHHUS KapThl
pacnpoctpanenus Buaa P. regelii Rehder (I'pymia Peresnst) Obi1 mpoBeneH aHamu3 repOapHbIX
¢oHIOB OOTaHMYECKHX OpraHuzanui, mgatupoBaHHbIX 1880-2022 rr. OO6pabotaHbl u
MIPOAHATTN3UPOBAHEl  Marepuayibl repbapHoro ¢orma PITI  «MucTHTYTa OOTaHWKH U
¢uronnTpoaykum»y KIIXOKM MOIIP PK (AA) — 133 repOapueix nucra, borannmueckoro
uacrtuTyTa uM. B.JI. Komaposa PAH (LE) - 153 repGapubix mwcra, PecryOmuku Y36eKncTaln
(TASH) - 90 repOapHbIX JHCTOB, NPOCMOTPEHBI TOYKH pPAaCHpPOCTPAaHEHHs Ha CcalTax
[Mnanrapuym u GBIF. B pesynbraTe aHamu3a BBISBICHBI M HaHECEHBI Ha KapTy 56 Touek
npouspactanus P. regelii B Kaparay, 3anagnom Tssp-lllane m Kuprusckom Aumatay, ¢
Tepputopuu KvIprei3cTaHa BBIABICHBI 28 Touek, Y30ekucraHa - 42 TOYKH M TEPPUTOPHH
TamkukucTana - 8 Touek. BoisiBiaeno, uto gpopma P. regelii f. simplicifolia Bctpeuaercst ropasao
pexxe uyem ¢dopma P. regelii f. Koopmani. Bo3moxHble MNpoIecChl BHYTPUPOIOBOW
rUOpUAM3ALUN  MEXIY CpEeNHEa3sMaTCKUMM TIpylIaMH TpeOYIOT JaJIbHEHWIIMX SKOJIOro-
OMOJIOTHUECKNX M MOJIEKYJISIPHO-TEHETHYECKUX HCCIeAoBaHUN. [Ipn KpUTHUECKOM MPOCMOTpE
IKOJIOTMYECKHX YCIoBHi npouspactanust P. regelii 66u10 ycTaHOBICHO, YTO BUJ HA TEPPUTOPUH
Kazaxcrana, Keipreiscrana n TampkuknucTaHa pacnpoCTpaHEH MO IOXKHBIM, BOCTOYHBIM, IOTO-
3amafHbIM, pEXe CEBepHBIM CKJIOHaM Top mon yriaoM 34° B mosice KyCTapHHUKOBOM
pacTUTENbHOCTH, B Y30eKHucTaHe B COOOIIECTBE C TOMUHHPOBAHHMEM MOKeBenbHHUKA. [louBa
npouspactanus P. regelii kaMmeHHCTO-MENKO3epHHUCTO-IIIEOHUCTAs, TTOMYJISIIUN TPUYPOUCHBI K
TOPHBIM CKJIOHaM BJI0JIb peK Ha BbicoTe OT 613 mo 2600 M Hax ypoBHEM MOPS B 3aBUCUMOCTH OT
3KOJIOTHYECKUX YCIOBHUH YIICIINH.

KuioueBble ciioBa. Pyrus regelii; repGapuit; kapta pacnpocTpaHeHust; dKoorus; ¢iopa;
apeaJt; IOMyJIALUS; paiioH MPOU3PACTaHusl; reorpaduuecKue TOUKH.
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