(@)Y | Publishing house "'Sreda""

Zhumabayeva Sara Yerkinovna

Candidate of biological sciences, associate professor
Gibadilova Aizhan Meiramovna

Master of Sciences

Sh. Ualikhanov Kokshetau University

Kokshetau, Kazakhstan

GONIOLIMON SPECIOSUM (L.) BOISS. (LIMONIACEAE)
IN THE AKMOLA REGION (KAZAKHSTAN)

Abstract: the biological features of Goniolimon speciosum (L.) Boiss growing in
the conditions of the Akmola region (Kazakhstan) were studied. Due to their morpho-
logical and anatomical features, G. speciosum plants are able to grow under condi-
tions of water deficit and increased soil salinity. G. speciosum has a powerful root
system, a rosette of basal bare leaves, branched peduncles with corymbose-
paniculate inflorescences. The type of leaf structure is dorsoventral, the stomatal ap-
paratus is of the anomocytic type. On both sides of the leaf blade there are salt
glands that secrete salt solutions, and the release of salts by such glands is observed
in 7-9-day-old seedlings. The seed size is 0,3-0,5 mm. Seeds (both unstratified and
laboratory stratified) showed high germination. Plants of this species are vulnerable
in places of growth due to the increasing anthropogenic pressure on the steppe vege-
tation. Therefore, the problem of preserving the habitats of G. speciosum in this re-
gion, as well as further study of the biology, biochemistry, and plant resources of this

species, is topical.
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r. Kokmeray, Pecriybnuka Kazaxcran

GONIOLIMON SPECIOSUM (L.) BOISS. (LIMONIACEAE)
B AKMOJIMHCKOM OBJACTH (KA3AXCTAH)

AnHomayusa. u3zyuenvl OuonOcUHECKUE OCOOEHHOCMU  PACmeHUll  8udd
Goniolimon speciosum (L.) Boiss., npouspacmarowux 8 ycio8usix AKMOIUHCKOU 00-
nacmu (Kazaxcman). bBrazooapsa ceoum mopgonocuueckum u anamomuieckum oco-
bennocmam pacmenusa G. speciosum cnocoOHvl pacmu 8 YClo8usax 800H020 deduyu-
ma u noevlueHHoU 3aconienHocmu noysvl. G. speciosum umeem MOWHYIO KOPHEBYIO
cucmemy, po3emKy HPUKOPHEBLIX 20JblX JUCMbE8, PA38emeENeHHble YBEMOHOCHl C
WUMKOBUOHO-MemenbyamuiMu coysemuimu. Tun cmpoenusi aucma 0opco8eHmpaib-
Hblll, YCMbUUHBIL annapam aHomoyumuoz2o muna. I[lo obeum cmoponam nucmosoi
NIACMUHKY PACNOJIONCEHbl COTIesble JHcee3vl, 8bloensioujue pacmeopwvl conell, npu-
yem evloeieHue cojlell maKumu dxceaezamu Haoarooaemcs y 7—9-0nesHvix npopocm-
kos. Pasmep cemsin 0,3—0,5 mm. Cemena (kax necmpamu@uyuposanHvie, max u ia-
bopamopno cmpamuguyuposanuvie) NOKA3AIU BbICOKVIO cxodcecmsb. Pacmenus
9MO20 BUOA VA3BUMbL 8 MECMAX NPOUSPACNAHUS U3-34 803PACMAIOWel AHMPONO2eH-
HOU HA2py3KU HA CMenHylo pacmumenbHocms. [losmomy akmyanvHa npobdiema co-
xpanenus mecmoodoumanui G. speciosum 8 3mom pezuone, a maxdice OdnbHelulee

usyuenue o6uon02uu, GUOXUMUU U PeCypPco8 PACMEHUL 21020 BUOA.

Knroueswie cnosa: Goniolimon speciosum, ceeepnas wacmo Kazaxcmana, mop-

QbOJZOZM}Z pacmeﬁuﬁ, BCX0oMHCECMb CEMAH, COeBble IHCENE3IKU.

Goniolimon speciosum (L.) Boiss) is a mountain-steppe species that grows in forb-
fescue vegetation [6; 9]. The area of growth of the G. speciosum is the South of Europe,
Central Asia, Mongolia, Siberia, Northwest China [7; 18; 19]. In Kazakhstan, G. specio-
sum grows on open steppe stony slopes, alkaline soils and clay outcrops [5; 17].

In some regions of Russia adjacent to Kazakhstan, G. speciosum is a rare spe-
cies [9]. The reduction in the range of this species is determined by the increased an-
thropogenic pressure on vegetation (grazing, plowing the steppes, collecting plants in
bouquets), as well as by the peculiarities of the biology of reproduction. Propagated
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only by seeds, but the seeds do not ripen every year. Seeds require long-term cold
stratification. Plants are drought-resistant and winter-hardy, but rot due to waterlog-
ging [1].

Goniolimon speciosum belongs to the Goniolimon E. Boisser genus, Limonia-
ceae Linczevski family, Caryophyllales Perleb order [2]. According to M.S. Baitenov
(2001) [2], 11 species of this genus grow in Kazakhstan, including 3 endemic species.

Goniolimon speciosum is a perennial herbaceous plant, 30-40 cm tall, with
leaves collected in a rosette. The root is thick and vertical. The leaves are light green,
broadly lanceolate or obovate, 7-12 cm long, 1-4 cm wide, rounded at the apex with
a sharp, drawn point. Plants have 1-2 glabrous flower-bearing stems. Spikelets are
collected in dense tiled-two-row 2-11 spikes. The spikes form a corymbose inflo-
rescence. The calyx is funnel-shaped, the petals are purple-pink. The fruit is an ob-
long ovoid capsule with wings [11; 15; 19].

Goniolimon speciosum is not included in the State Pharmacopoeia and is not
used in official medicine, but it is quite widely used in folk medicine. Powder or de-
coction of the roots is used in the treatment of gastrointestinal diseases, internal
bleeding, benign tumors of the uterus, as well as in violation of water-salt metabo-
lism. A decoction of the roots is also used for inflammation of the mouth and throat,
to treat areas affected by gangrene and eczema. It is effective as a tonic and astrin-
gent, relieves irritation of the mucous membranes [3; 6; 14].

Since Goniolimon speciosum plants are of practical importance and are used for
therapeutic purposes in folk medicine, they require further research on the isolation
and identification of biologically active compounds.

The purpose of the article is to study the biological features of Goniolimon spe-
ciosum plants growing in the northern part of Kazakhstan.

The climate of the region is sharply continental. Summers are short and warm,
winters are long and frosty, with strong winds and snowstorms. The minimum air
temperature reaches — 48°C, the maximum — up to 44°C [20].

The taxonomic identification was carried out according to S.K Cherepanov

(1995) [3]. The study of morphological and anatomical features of plants was carried
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out according to the following methods [12]. Micropreparations were examined under
a binocular microscope and a MICMED light microscope.

In the conditions of Northern Kazakhstan G. speciosum grows scattered in the
steppe zones on open rocky slopes, sandy soils. The plants are very hardy in the con-
ditions of Northern Kazakhstan. It is able to endure a lack of moisture in the hot
summer period and a high level of solar insolation. However, this species is vulnera-

ble, as it is located in places of intensive cattle passing.
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Fig. 1. oniolimon speciosum‘

The height of G. speciosum plants reaches 2540 cm. The leaves are collected in

a large dense rosette. Branched peduncles grow from the center of the rosette with

spike-shaped inflorescences at the ends (fig. 1). A flower-bearing stem is 13-20 cm
tall, strong.

The leaves are obovate or oblong-elliptical with a pointed apex. On the surface
of the leaves there are salt crystals. The inflorescence is paniculate-corymbose,
formed by funnel-shaped flowers (6-7 mm in diameter). The flowers are white or
light purple in color. Plants have a thick tap root (fig. 1).

Plants are often used as an ornamental plant, as well as in dry compositions. The
plant flowers in July-August.

The area of the leaf blade is 3,6 + 0,56 cm?. The upper and lower surfaces of the
leaf are not hairy. At the end of flowering, the leaves acquire a brownish-green color,

along the edges — a reddish-pink color.
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Goniolimon speciosum is characterized by a dorsoventral type of leaf structure,
in which both the upper and lower sides of the leaf can be clearly distinguished. The
leaf is amphistomatic, that is, the stomata are located on the both the surfaces of the
leaf. The number of stomata on the adaxial and abaxial surfaces is 200 and 150 per 1
mm?, respectively. A large number of stomata, as a morphological sign of xero-
morphism, may be an adaptive mechanism for reducing moisture evaporation in arid
habitats [4].

According to A.P. Shennikov (1950) [17], Goniolimon speciosum belongs to the
group of sclerophilic xerophytes. These are dryish, tough plants with leaves that do
not store water, with well-developed mechanical and integumentary tissues. Due to
this, the leaves are hard and tough, and even with a loss of water up to 25%, such
plants do not lose turgor. The high osmotic pressure of the cell sap allows them to in-
crease the sucking power of the roots, which helps to obtain water even from rather
dry soils. The stomata apparatus of G. speciosum is of an anomocytic type. The epi-
dermal cells have highly tortuous walls, thereby increasing the adhesion force of the
cells and further increasing the strength of the tissue.

On the surfaces of the leaves salt crystals are located. They are excreted by the
special glands. According to this feature, G. speciosum belongs to crinohalophytes
(salt-releasing plants) [13].

Seeds of G. speciosum are oblong, pointed at the end, with a central groove. The

seeds are 0,3-0,5 mm in size. The seed color is light brown (fig. 2). Seeds ripen in

o
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Fig. 2. Seeds of G. speciosum Fig. 3. 5-day-old seedling
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G. speciosum

The seeds of G. speciosum require long-term cold stratification for germina-
tion [8]. In our experiments, the seeds were subjected to stratification: the seeds were
kept for 3 months at a temperature of +5° C. Then we germinated control seeds
(without stratification) and stratified seeds on filter paper in Petri dishes at a tempera-

ture of 18-20° C.
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Fig. 4. Dynamics of G. speciosum seed germination

Laboratory germination of seeds of the two groups was high, and (on the 7th
day) it was in control seeds and stratified seeds 90 and 93%, respectively (fig. 4). We
found that already in 7-9-day-old seedlings, salt crystals stood out on the surfaces of
young leaves.

Salts were isolated both on the lower and upper side of the leaf blade in plant
seedlings (fig. 5). This property of G. speciosum to release excess salts with special
salt glands on the surface of the leaves allows it to grow on salt marshes and highly
saline soils.

Salt glands are known to be typical epidermal trichomes that are not associated
with the conducting system of the organs on which they are located. They serve to
remove from the plant (against the concentration gradient) an excess of mineral salts
that enter through the xylem from the soil, which allows plants to tolerate very high
salinity of substrates.The secretion of salts by salt glands can reach a very high inten-

sity [10].
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Fig. 5. Leaf upper epidermis of 12-day-old G. speciosum plant with salt crystals

Thus, G. speciosum has a powerful root system, a rosette of basal, hairless
leaves, branched peduncles with corymbose-paniculate inflorescences. Leaf is of am-
phistomatous type, that is, stomata are present on both sides of the leaf blade. Salt
glands are located on both sides of the leaf blade, and the formation of such glands is
observed in young seedlings (7-9 days), which are able to release salts on the surface
of their leaves. The type of leaf structure is dorsoventral, the stomatal apparatus is of
the anomocytic type. Seeds G. speciosum are light brown in color, oblong in shape,
pointed at the end, 0,3-0,5 mm in size. Seeds of (unstratified and stratified) in labora-
tory conditions showed high germination (90 and 93%, respectively).

Goniolimon speciosum is a sclerophilic xerophyte. Due to its morphological and
anatomical features, the goniolimon is beautifully adapted to growing conditions and
Is able to endure water deficiency, excessive solar insolation and a high level of salin-
ity in the soils of the region. However, it should be noted that this species is a vulner-
able species due to the increasing anthropogenic pressure on the steppe vegetation.
Therefore, the problem of preserving the habitats of this species in the region, as well
as further study of the biology, biochemistry and resources of Goniolimon speciosum

plants as a source of biologically active substances, is relevant.
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