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a - Populuspruinosa

b - Populusdiversifolia

¢ - Baberisiliensis

d - Tulipa lolpakowskiana e- Tulipabehmiana

Figure 7. Some endemic and relict species from plant communities with the participation of Populus pruinosa. a - Populus pruinosa,
b - Populus diversifolia, c - Berberis iliensis, d - Tulipa kolpakowskiana, e - Tulipa behmiana.
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sparse, with the relative density of a stand of up to 0.5,
i.e. low-density forest stands prevailed. In the understory,
Tamarix ramosissima wasoccasionally abundant, while
Lycium dasystemum and Berberis iliensis were represented
by single individuals. In the herbaceous layer, Aeluropus
littoralis was not abundant (sp-sol, spots); of reed plants,
only Phragmites australis was present. The IBD calculated
between this community and those studied in this project
did not exceed 5%, i.e. these were completely different
plant communities. In total, B.A. Bykov reported 41
species of plants in all seven communities associated with
Populus pruinosa in the Ili River valley.

From 1970 t01981, Besschetnov and Grudzinskaya
(1981) conducted surveys of various types of turanga forest
in Southern Kazakhstan. Five Populus pruinosa stands
along the Ili River were described. Of particular interest
to the present study was the stand in the vicinity of the
Malaysary Mountains, because sampling plot 3 was located
there. According to Besschetnov and Grudzinskaya (1981),
“the forest stand was formed by 25-30 year old trees of
Populus pruinosa. Young trees grew densely, the canopy
was closed. The understory was weakly represented.” The
herbaceous layer was formed by Climatoptera lanata,
Salsola pestifer, and Krascheninnikovia ceratoides.

When comparing the results of the present study
concerning the floristic composition of the plant
community in plot 3 with the data of Besschetnov and
Grudzinskaya (1981) regarding the Populus pruinosa stand
in the vicinity of Mount Malaysary, it is now clear that the
dominant species of the herbaceous layer has changed.
The formerly dominant species (Climatoptera lanata,
Salsola pestifer, and Krascheninnikovia ceratoides) have
disappeared. The project observed no natural regeneration
of the main tree species, and the formerly dense stand with
a closed canopy acquired the appearance of a savannah-
type biome.

When comparing the data obtained by the present
project on the ranking of flora by family with the results
of Nesterova et al. (2012) obtained for the deserts of the
Ile-Balkhash region, the order of families by the number
of species recorded was different. In the case of the present
project, the families Poaceae and Brassicaceae, represented
by a relatively large number of weedy plants, are at the
top of the list. The family Chenopodiaceae, which is
commonly found in desert regions and comprises most
of the defecators of desert habitats, was represented by
four species and occupied only the seventh place. This
can be explained by the growing conditions of the plant
communities studied. They occupied riverbed sections of
the river valley, and not typically desert territories.

In addition to Kazakhstan, there is information
about the state of forests formed by Populus pruinosa
in Uzbekistan, Tajikistan, and Northwestern China.
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In Uzbekistan, Populus pruinosa, Populus diversifolia,
some species from the genus Salix, and Elaeagnus
angustifolia are the main forest-forming species of Tugai
forests. Companion species include Tamarix pentandra,
Glycyrrhiza glabra, Phragmites australis, Salsola dendroides,
and Clematis orientalis (Talipov, 2013). In Zaravshan State
Natural Reserve, the most common trees were poplars
(Populus pruinosa and Populus diversifolia) and willows
(Salix wilhelmsiana MB. and Salix songarica Andersson).
Of the shrubs, mainly Halimodendron halodendron Voss
was recorded. However, recent studies demonstrated
that in the desert zone of the Zarafshan River, all species
of poplars and described Tugai forest had completely
disappeared. They had been replaced by perennial grasses,
such as Erianthus ravennae L., Phragmitis communis L.,
Glycyrrhiza glabra L., and Alhagi pseudalhagi (M. Bieb.)
Desv. ex B. Keller & Shap. with single individuals of
Elaeagnus orientalis L. and representatives of the genus
Tamarix (Khaydarov et al., 2014). In Tajikistan, Populus
pruinosa is also one of the species in Tugai ecosystems along
with Elaeagnus angustifolia, Lycium dasystemum, Typha
angustifolia, Imperata cylindrical, Phragmites communis,
Saccharum  spontaneum, Tamarix hispida, Juncus
articulatus and others. In this country, Populus pruinosa
is listed as an endangered species in terms of conservation
of forest genetic resources (Kurbonov and Saidov, 2013).
A small amount of companion herbaceous or shrub
plants, such as Glycyrrhiza glabra L., Populus australis
Ten. and representatives of the genus Tamarix, have been
observed in a natural Populus pruinosa woodland along
the riverbank of Tarim River (Xinjiang, Northwest China)
(Zheng et al., 2016). Populus pruinosa is also listed as a rare
species in need of protection in Xinjiang (Yin, 2006).

5. Conclusion

In the middle part of the Ili River valley, the floristic
composition of three natural isolated coastal woodlands
formed by Populus pruinosa was studied in detail. In total,
98 plant species belonging to 82 genera and 34 families were
recorded. The most species-rich families were Poaceae (16
species), Brassicaceae, and Asteraceae (10 species each).

The results of the present study contributed to the
available data on the floristic composition of plant
communities in Populus pruinosa woodlands.

In all plant communities, Populus pruinosa dominated
thetreelayer; theabundance of other tree species (Elaeagnus
angustifolia, Salix songarica, and Populus diversifolia) was
low or they were represented by single individuals. In
wetter areas which were also less susceptible to human
presence, natural regeneration of Populus pruinosa in the
form of root offsprings was recorded. The shrub layer was
sparse and species-poor (the most common species was
Tamarix ramosissima); therefore, it was of low ecological
significance.
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The herbaceous layer was dominated by ephemerals and
ephemeroids, sages (the most abundant species was Artemisia
serotina), and perennial grasses, such as Calamagrostis dubia.
The presence of species endemic to South Pre-Balkhash was
noticeable, including Berberis iliensis, Tulipa behmiana, Rosa
silverhielmii, and Prangos arenaria, as well as some rare Red
Book-listed species (Populus pruinosa, endemic Berberis
iliensis, and Tulipa kolpakowskiana).

A significant number of economically valuable species
were present in the flora of the examined communities, which
reflects the practical importance of the forests under study.

A significant number of weeds indicated a high level of
human presence. The greatest threat came from unsystematic
cattle grazing, resulting in substantial damage to shrubs and
herbs, as well as the lack of natural regeneration of Populus
pruinosa.

The main factors influencing the floristic diversity of the
studied communities are changes in hydrological conditions
(spring flooding), which are most pronounced in plant
community 1 of the first plot; increasing anthropogenic
pressure (grazing, recreation, etc.), which results in a high
proportion of weedy species characteristic of all plant
communities studied; and further desertification of the
territory, which is manifested by the appearance of halophytic
and some weedy species. At the same time, the last two factors
have a negative effect on the state of the dominant tree species
Populus pruinosa, since the absence of natural regeneration of
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