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Peculiarities of the root-suckering ability
of Hippophae rhamnoides L. plants (East Kazakhstan region)

The article presents data on the root-suckering ability of Hippophae rhamnoides L. under various ecological
and geographical conditions: in natural populations, at a breeding site, and in the introduction population,of
the Altai Botanical Garden. Based on age structure, the natural populations of the species arg classified as
fast-growing and stable. The lifespan of plants ranges from 16 years in the Karatal population to 32 years in
the Tersayryk population. In culture, some forms and seedlings are 38 years old. By the number of root shoots
H. rhamnoides L. in natural habitats and in the introduced population (clumps) the proportion‘of plants ef the
first and second age groups is high. In natural populations there are from 540 pcs/ha to 5173 pes/ha of plants
of the first age group, in the clumps of the introduced population from 1353 pcs/ha to, 2076 pcs/has which in
percentage terms is 30-79 %, 50-69 %, respectively. In the second age group in natural habitats there are
plants from 380 pcs/ha to 556 pcs/ha, in clumps — from 457 pcs/ha to 844 pcs/hanUndoubtedly, the influ-
ence of genes and environmental factors on the high root-suckering ability of plants is affected. The most
optimal number of root suckers from 16 to 30 pcs per 12 m?in a breeding garden allows obtaining high-
quality planting material. Hippophae rhamnoides L. of the East Kazakhstan'ecotyperis characterized by high
root-suckering ability, winter hardiness, and longevity, which makes itsuitable for use as a reclamation plant.

Keywords: Hippophae rhamnoides L., species, root shoots, clump, population, selection plot, seedling,
phytocenosis.

Introduction

Hippophae rhamnoides L. (Sea buckthorn)“is a<Eurasian species that belongs to the family
Elaeagnaceae Juss., has attracted attention since ancient times as a medicinal, food, vitamin, ornamental and
soil-fortifying plant. 1.P. Eliseev [1, 2] subdivides H. rhamnoides, growing in the territory of the CIS, into
several climatypes: Siberian, Central Asian;»Caucasian and Baltic. The Siberian climatype unites all popula-
tions of Transbaikalia, the vast Sayan=Altai, Mountain region and the East Kazakhstan region. This climatype
is characterized by a shorter vegetation period and outstanding frost resistance.

H. rhamnoides, a large shrub. 0.7=high 3,5 wm, less often a tree up to high 10 m with a well-developed
superficial root system. Thesroets aresbare, thick, long, have a loose anatomical structure, the mechanical
tissue in them is poorly developed, they are relatively easy to break, have the ability to give abundant root
shoots. They have,numerous nodules with nitrogen-fixing bacteria. The ability of sea buckthorn to produce
root shoots is one ofiits adaptive capabilities.

The impact<f man, which is taking on an ever-widening scale on nature, with irrational and short-
sighted management of its gifts can lead to innumerable troubles and global catastrophes. Open-pit mining of
minerals disrupts, tens of thousands of hectares of valuable lands, which must be subject to mandatory resto-
ration [3, 4,75;.6, 7]. Reclamation and rehabilitation of natural landscapes disturbed by man are important
socio-eeonomic and scientific-technical problems. Research on forest reclamation is broad in scope, compre-
hensive and practical in nature.

Sea buckthorn plays a significant ecological role, performing soil-protective and water-protective func-
tions. The high root-suckering capacity of sea buckthorn is used to fix sand, dunes, ravines, gullies, railway
slopes, landslide slopes and scree in mountainous areas, coastal mountain rivers, protect roads from snow-
drifts, etc. It is often used as an ameliorant in near and far abroad countries: Russia, Kyrgyzstan, Georgia, the
Czech Republic, Slovakia, China [8, 9, 10, 11]. In Kazakhstan, this species is considered a promising crop
for the reclamation of industrial waste dumps of the Sokolovsky iron ore quarry [12] and at mining enterpris-
es in Northern Kazakhstan [13]. Its use in forest formation process is promising in many regions of Kazakh-
stan, as it has the potential to grow in extreme conditions, including on the Mangyshlak Peninsula, according
to the Mangyshlak Experimental Botanical Garden of Aktau, it grows well in an extra-arid climate, on gray-
brown soils that are saline everywhere. The relevance of this study lies in assessing the root-suckering ability
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of natural populations of H. rhamnoides in the East Kazakhstan region for further use in land reclamation
and restoration.

The main objective of the study is to study natural populations of H. rhamnoides in the East Kazakhstan
region and under introduction conditions with identification of the characteristics of root-suckering ability.

Materials and methods

Work on the study of the root-suckering ability of H. rhamnoides were carried out in natural popula-
tions of the East Kazakhstan region and in the conditions of the Altai Botanical Garden (ABG) during the
introduction of clonal and seed material. Work in the Kenderlyk, Shetlasty, Tersayryk, Topkain, Kaindysu
and Karatal populations was carried out using the route method. The names of the populations are given in
accordance with the geographical names of their places of growth by the name of the rivers. Considering the
clump-shaped arrangement of sea buckthorn in natural populations, test plots were laid out in all populations
according to a single principle.

The study of the age composition of sea buckthorn and its abundance was carried out onsites, the hum-
ber and area of which were laid out depending on the share of the species in various phytocenoses» The size
of the trial plots was from 0.16 to 0.55 ha (120x40 m), (70x70 m), (65%85 m), (50%100 m) (40%40 m),
(30%60 m), (25%40 m), depending on the number of individuals, usually this number reached from 92 to 373
specimens, the configuration was mosaic.

The unit of measurement of age class in natural sea buckthorn populations, taking into account the be-
ginning of fruiting and life expectancy, was adopted as five years. All plantsawvere distributed into five age
groups according to the methods developed by the M.A. Lisavenko Siberian Research Institute of Horticul-
ture [14].

When determining the maximum lifespan of plants in nature, plants with the greatest height and trunk
diameter were cut down, the cuts were processed with sandpaper, and then the annual rings were counted. In
introduction experiments, the lifespan of forms brought from nature by root shoots and seedlings obtained
from free pollination was recorded based on the fact of plant.death. In culture, in clumps, the age composi-
tion was studied using the above-mentioned method.

When laying out a breeding plot in 2008 in the Altai Botanical Garden in Ridder, the following planting
scheme was used for seedlings from free pollination of.local reproduction at the age of three and four years:
4 m between rows and 2 m in a row, with a placement of 1250 pcs/ha. The plot is located on the south-
eastern slope of Belkina. The soil where sea buckthorn grows is well tied to the relief and is represented by
chernozem-like dusty loams (humus content'of 6.45 %), quite rich in nitrogen (127 kg/ha), but has some de-
ficiency in phosphorus. The validityand reliability of the data is ensured by a significant volume of research
conducted in natural populations,.in ‘culture and on the breeding plot.

Results and discussion

Natural thickets of H! rhamnoides in the Republic of Kazakhstan in the 80s of the last century occupied
2640 hectares, with their discontinuous (disjunctive) range they enter the East Kazakhstan region and occupy
680 hectares [15].“Within_the range, the species was studied in six populations in the river valleys:
Tersayryk, Shetlasty, Kenderlyk, Kaindysu, Topkain and in inter-dune depressions in the Karatal
sands (Fig.) [16, 17]..\Edaphic factors in the valleys of mountain rivers in almost all geographical zones of
sea buekthorn grewth are similar — these are sandy and pebble shoals of rivers with the inclusion of alluvi-
al silt depositsaIn geographically isolated populations of mountain river valleys, the moisture conditions are
also similar.
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Figure. Natural populations of Hippophae rhamnoides L.

In the morphogenetic process of this species, geographical isolation is of primary‘impartance. Eliseev
emphasizes that the floodplain as an ecological niche is secondary for sea buckthaorng'since the valleys of
mountain rivers have a relatively young geological age, and their floristic compaesition is.always formed due
to the surrounding zonal vegetation [2].

Phytocenoses of populations consist, depending on the altitude above sea ‘level — from 650 m
(Karatal) to 1200 m (Tersayryk) of sea buckthorn, woody deciduous, shrubby and herbaceous plants of the
local floodplain flora. The tree layer of the studied populations,is poorly developed. Single species include:
Populus laurifolia Ledeb., P. pilosa Rehd., P. alba L., Betula tianschanica Rupr., Salix tenuijulis Ledeb., S.
viminalis L., S. caspica Pall., Crataegus altaica Lange. In the second tier it is accompanied by: Lonicera
tatarica L., Viburnum opulus L. In the shrub layer in great abundance — Berberis heteropoda L. Less
common is Myricaria dahurica (Willd.) Ehrenb., Rosa laxa Retz. The grass cover is represented by species
of steppe and semi-desert vegetation: Artemisia sericea Weberiex Stechm., Calamagrostis epigeios Steud.,
Phragmites australis (Cav.) Trin. ex Steud., Sophora alopecuroides L., Paeonia anomala L., Glycyrrhiza
aspera Pall. These plants can serve as a basis for the creation of artificial phytocenoses in the steppe and
semi-desert zones of the Republic of Kazakhstan. With the melioration and reclamation of lands, it is possi-
ble to organize phytocenoses of sea buckthorn'similarly to natural phytocenoses.

When studying the number and age“eomposition of the populations, five groups were identified:
young, mid-season, maturing, ripe and overmature. In 7 the trial plots, a large number of young plants un-
der 5 years of age are noted, in,percentage terms, they make up an average of 62 %. The largest number of
root shoots, young plants 5173 pes/ha aresin the Shetlastinskaya population, which is 79.8 % (Table 1).

Table 1
The number of plants of H. rhamnoides by age categories in natural populations
Population Age category N:Z:,bf L;Lfcg/'ﬁgts % of total
Kendyrlyk young animals (1-5 years) 1740 65.0
middle-aged (6-10) years) 482 18.0
maturing (10-15 years) 148 55
ripe (1620 years) 106 4.1
overmature (21-25 years) 197 7.4
total 2673 100
Kaindysu young animals (1-5 years) 540 30.7
middle-aged (610 years) 415 23.6
maturing (10-15 years) 605 34.4
ripe (1620 years) 135 7.7
overmature (21-25 years) 65 3.6
total 1760 100
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Continuation of Table 1
Number of plants

Population Age category per 1 piece/ha % of total
Tersayryk young animals (1-5 years) 2360 72.6
middle-aged (610 years) 380 11.7
maturing (10-15 years) 368 11.3
ripe (1620 years) 86 2.6
overmature (21-25 years) 53 1.8
total 3247 100
Shetlasty young animals (1-5 years) 5173 79.8
middle-aged (610 years) 556 8.6
maturing (10-15 years) 483 7.5
ripe (16—20 years) 123 1.9
overmature (21-25 years) 143 2,2
total 6478 100
Karatal young animals (1-5 years) 367 22.0
middle-aged (610 years) 272 16.3
maturing (10-15 years) 162 9.7
ripe (1620 years) 869 52.0
total 1670 100
Topkain young animals (1-5 years) 216 16.7
middle-aged (6-10 years) 197 15.3
maturing (10-15 years) 284 22.0
ripe (16—20wyears) 319 24.8
overmature (21-25yyears) 274 21.2
total 1290 100

There are two times less of them in theyTersayryk population 2360 pcs/ha (72.6 %), three times less in
the Kenderlyk population — 1740¢pcs/ha (65.0 %) and 9.5 times less in the Kaindysu population —
540 pcs/ha (30.7 %). In the latter population, the number of root shoots is affected by anthropogenic impact
and proximity to the settlement:of, Akzhar'village. The local population collects firewood and grazes cattle.
The data in Table 1 indicatehigh percentages of plants in the first group (young plants) in relation to the total
number. This group occupies<@ leading position in each of the populations, from 30.7 % in the Kaindysu
population to 79.8.% in‘the Shetlasty population. The reasons for such differences are various ecological and
geographical conditions,.as well as numerous influences of biotic and abiotic environment of populations,
which to varying<degrees affect the factors determining their age structure. Thus, our studies confirm that sea
buckthorn plants of‘hatural populations have a high root sucker capacity. Reproduction of sea buckthorn in
naturalgpopulations mainly occurs due to the formation of root suckers, which are associated with the mother
plant throughout their life and form clumps. For example, in the Kenderlyk population there are areas where
there ‘are”9-18 root suckers per 1 m? which theoretically reaches a number of 90 thousand pcs/ha. The
clumps are_usually unisexual, sometimes mixed with a predominance of one or another sex. The habitat of
sea buckthorn plays a certain role in the ability to produce root suckers. As studies have shown, in those
populations where a greater number of plants of the first group are noted, young plants aged from 1 to 5
years are observed, basic, similar complexes of physical-geographical and biocenotic conditions. These are
the Shetlasty, Kenderlyk, and Tersayryk populations. They have the principle of ecological compliance ac-
cording to abiotic conditions: flat surface, hydrographic factor, river valleys: Shetlasty, Kenderlyk,
Tersayryk and soil rubble-clayey with the same fertility necessary for the growth and development of plants,
as well as the formation of root shoots. The hydrogeological regime of rivers during flooding in early spring
contributes to an increase in soil fertility, the content of water and mineral nutrients in the soil. In the Karatal
population, only 20 % of the total number of plants are young plants (root shoots), this is explained by the
special habitat of sandy dry soils. The lifespan of plants depends on the habitat and varies from 16 years in
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the Karatal population to 32 years in the Tersayryk population. In the Shetlasty and Kenderlyk populations,
lifespan reaches 22-26 years.

There is little seed-based undergrowth, since seeds germinate poorly in sodded areas. Adult plants
grown from seeds are confined mainly to the river bed. About the good root-suckering ability of sea buck-
thorn This is indicated by the fact that more than half of the forms isolated according to economically valua-
ble characteristics had root suckers.

In the 80s and 90s of the last century, 68 best forms of sea buckthorn from five populations were
brought to the Altai Botanical Garden, which were cloned by separating root shoots of 4-8 pieces from each
mother plant. This method allowed it to be introduced into culture faster, since their survival rate was high
60-70 %, despite the fact that some forms had to be transported from one place to another for 1-2 days, up to
25 days in total. The plants, which were in bags, were constantly moistened by immersing themgn water.
During the introduction, all of them showed good and extreme adaptive plasticity. The same plants that did
not have root shoots were brought from the same populations by seeds, from 52 mother individuals, most of
them were preserved and served as the source material for selection, seedlings of three“generations were ob-
tained from them.

Evidence of the high adaptability of H. rhamnoides in the Altai Botanical Garden is alsaythe formation
of three clumps with a total area of 10,575 m? from 335 to 580 m’ due to root sheotssffom male and female
individuals, actively occupying living space.

Currently, intensive vegetative propagation is observed both inside theselumps and along the edges.
Their density and size have been maintained at almost the same level for 35 years; since 1983. Their rejuve-
nation is observed due to an increase in the proportion of individuals of the first and second age groups.
Abundantly fruiting plants aged 15-28 years grow in these clumpssEach.clump contains plants represented
by five age groups. The nature of the preservation of age spectra aver a'loeng period of time indicates the abil-
ity of the species to exist in culture. The number of plants per_hectareiis approximately within the same range
as in nature, from 3,009 pcs in clump Ne 1 to 3,890 pcs.in clump Ne,2 (Table 2).

Table 2
H. rhamnoides plants by age categories.in the clumps of the Altai Botanical Garden
Clump of trees Agecategory Number_ of plants per % of total
piece/ha

Clump Ne 1 youngdanimals (1-5 years) 2076 69.0
middle-aged (6-10 years) 457 15.2

maturing (10-15 years) 241 8.0

ripe (1620 years) 120 4.0

overmature (21-25 years) 115 3.7

total 3009 100
Clump Ne'2 young animals (1-5 years) 1353 50.2
middle-aged (610 years) 844 21.7

maturing (10-15 years) 443 114

ripe (1620 years) 265 6.8

overmature (21-25 years) 385 9.9

total 3890 100
Clump Ne 3 young animals (1-5 years) 1993 57.2
middle-aged (610 years) 651 18.6

maturing (10-15 years) 374 10.8

ripe (16—20 years) 190 55

overmature (21-25 years) 276 7.9

total 3483 100

The largest number of root suckers, young plants 2076 pcs/ha in clump Ne 1, which is 69.0 %. Less than
57.2 % in clump Ne 3 and 50.2 % in clump Ne 2. In clump Ne 1, there is currently a keen sense of competition
in conquering the area, since the number of root suckers included in the first group is 69 %. A study of the
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age composition in clumps growing in the garden allows us to conclude that due to the high percentage of
plants in the first and second age groups, they belong to the category of fast-growing.

An important property of sea buckthorn in the East Kazakhstan region is winter hardiness. Thus, plants
growing in the Altai Botanical Garden in a sharply continental climate with cold, long winters, often reach-
ing a critical mark of 40-42°C and repeated thaws with temperature drops of 18-20°C, withstand critical
temperatures without damage.

Testing of sea buckthorn plants from the Kenderlyk forestry enterprise (East Kazakhstan region) in the
Novgorod region (Russia) by V.A. Fefelov [18] allowed us to conclude that it has outstanding frost re-
sistance, which is genetically determined.

In the first two years after planting 96 seedlings on the selection plot in 2018, a large humber of root
suckers were formed: from 2 to 147 pcs per each plant. Apparently, the age of the seedlings had a positive
effect on the root sucker capacity. This is approximately 10,500 pcs/ha ready for planting, the same number
per hectare was noted during reclamation in the Volgograd region (Russia) [19]. They werexdivided,into four
groups: with a small number from 2 to 36 pcs per seedling, which is 57.6 %; with“an ‘average from 37
to 73 pcs — 21.7 %; large from 74 to 110 pcs — 15.2 % and very large from 111 to 147 pes™—5.5 %
(Table 3).

Table 3

Distribution of root suckers H. rhamnoides by groups of some indicators.(by quantity and in %o)
on the selection site

Feature Distribution of features by groups Quantity, pcs % ratio
few (2—36 pcs) 53 57.6
average (37-73 pcs) 20 21.7
Number of root shoots
many (74-110 pcs) 14 15.2
very many (111=147pes) 5 5.5
few,(1-15 pcs) 58 62.4
Number of rolc;ltniihnoots ready for average (4630 pcs) 23 247
P g many (31-47pcs) 12 12.9
Root shoots ready for planting to average (21.9-45.0) 55 67.9
the total number high (45.1-75.0) 26 32.1
few (2—36 pcs) 14 38.8
Root suckering ability of female average (37-73 pcs) 8 22.2
plants many (74-110 pcs) 6 16.6
very many (111-147 pcs) 8 22.2
few (2—36 pcs) 8 32.0
Root suckering ability ofimale medium (37-73 pcs) 4 16.0
plants many (74-110 pcs) 10 40.0
very many (111-147 pcs) 3 12.0
. tall (174-260 cm) 37 38.9
Height of,root shoots -
medium (83-73 cm) 58 61.1
low (10-50 cm) 36 375
Max. height of root shoots medium (51-91 cm) 49 51.0
tall (92-120 cm) 11 115

When calculating the number of root suckers ready for planting, the obtained data are divided into three
groups: few root suckers from 1 to 15 pcs. have 62.4 % of plants; average number from 16 to 30 pcs have
24.7 % of plants; many from 31 to 47 pcs — 12.9 %. The most optimal number of root suckers 24.7 % is in
the second group. The fewer root suckers from the maternal and paternal individuals, the more plants are
ready for planting with an optimal height of 51 to 91 cm. The accounting of root shoots during the estab-
lishment of the garden in the Altai Botanical Garden with seedlings, the origin of which is from different
populations, showed that this ability is preserved from ecotypic differences. More root shoots were given by

Fundamental And Experimental Biology. 2025, 30, 3(119) 43



T.A. Vdovina, O.A. Lagus, E.A. Isakova

seedlings from the Shetlasty and Kenderlyk populations, less from the Karatal. The introduction experiment
on sea buckthorn in the Altai Botanical Garden showed that the varieties brought from the Research Insti-
tute of Plant Breeding named after M.A. Lisavenko practically do not produce root shoots, do not have such
ability. This allows us to draw a conclusion about the influence of genetically diverse forms on such a bio-
logical property as plant reproduction. In the first years, sea buckthorn is characterized by higher growth
energy. If we take into account the formation of root suckers by female and male plants, a higher percentage
of output from 74 to 110 pcs is observed in male plants in the third group 40.0 % compared to 16.6 % in fe-
males. In the remaining groups: few, average and very many — the data in percentage terms are comparable.
The percentage with a small number of shoots is almost the same, 38.8 % was obtained from female and
32.0 % from male, with an average number of 22.2 % for female and 16.0 % for male. In the group — very
many root shoots, a predominance of 22.2 % was noted in female plants.

Conclusion

In this work, the root-suckering ability of sea buckthorn and the nature of its natural distribution in var-
ious ecological and geographical conditions and in culture in the East Kazakhstan region are.determined. The
root-suckering ability of sea buckthorn is one of its adaptive capabilities. The lifespan’of plants,in nature and
in culture is also important, for which it reaches 22—35 years. Data from the experience’of introducing varie-
ties of sea buckthorn bred by the M.A. Lisavenko Research Institute of Horticalture of,Siberia in the Altai
Botanical Garden showed that their varieties are short-lived (16-20) yearsmand almost do not form root
suckers at any age. H. rhamnoides, growing in the East Kazakhstan region, has'a high root-suckering capac-
ity, which allows us to recommend it for the restoration of lands, slopes, ravines, etc.

Sea buckthorn plants from natural populations have a high,root-suckering capacity, which is confirmed
by our studies in natural populations, in culture and on a selection, site‘in the conditions of Eastern Kazakh-
stan. The degree of influence of genes and environmental faetorsien the high root-suckering capacity of
plants is unambiguous. In terms of the number of plants peri1l ha'in nature, the data range from 2673 pcs/ha
in the Kenderlyk population to 6478 pcs/ha in the Shetlastinskaya population and 10500 pcs/ha in the
breeding plot in the Altai Botanical Garden. In order to increaseithe economic efficiency of reclamation pro-
cesses, it is advisable to use sea buckthorn plants frem Eastern Kazakhstan for their high root-suckering abil-
ity, longevity and winter hardiness.

We recommend using 3-4 year old plants for planting, deepening them 8 cm from the root collar, and
using forms and seedlings taken from the Kenderlyk, Shetlasty, and Tersayryk populations in steppe re-
gions, and the Karatal populations on sandy-seils.

This research was founded by the Science Committee of the Ministry of Science and Higher Education
of the Republic of Kazakhstan\Grant No BR21882166: “Scientific and practical basis of reproduction, con-
servation, and use of fruit-berry plantstof‘natural flora of Western, Eastern, Central, and Northern Kazakh-
stan to ensure food security’>2023-2025.

Author Contributions

The manuscriptiwas,written with the participation of all authors. All authors approved the final version
of the manuscriptaVdevina T.A. — Research in natural populations, Methodology; Lagus O.A. — Research
in the breeding garden, Editing; Isakova E.A. — Data curation, Research in the breeding garden.

References

1 Emmucees U. I1. K Bompocy o mpoucxoxaeruu u cucremaruke pona Hippophae L / U. I1. Emucees // IlnogoBele u siroHbIe
KynbTypbl. — ['opbkuii: TCXHW. — 1983. — C. 3-8.

2 Enucees U. I1. O6nenuxa B BocrouHoii EBponie B meiicronieHe u rosnouene / . I1. Enucees // Tpyast ['0ppbKOBCKOTO celb-
CKO-XO3HUCTBEHHOTO HHCTUTYTa.— [ opbkmidt. — 1974. — T. 77. — 53-60.

3 Konnpatse B. H. PekoMeHnnanuu no ykperjieHHI0 OTKOCOB 3eMIISTHBIX COOpY)KeHHUil Ha o0bekTax Bomnro-J[oHckoro kaHama
nocaakamu obirenuxu / B. H. Konapatees, B. I'. Illartanos, . B. [Tankos. — M.: CorosrumnpoBoaxo3. — 1987. — T. 12. — C. 4.

4  Kysun A. H. ArponecoMennopaTHBHbIE OCHOBBI OCBOEHHs ouaroB omycTbiHuBanus [lpukacmus / A. H. Kysun. Capartos,
2001.

5 Opnopanos I'. A. Ponp obnenmuxu KpymIMHOBOH B (OPMHPOBAHMM JKOCHCTEM TEXHOTeHHBIX JaHgmadroB KMA
/T. A. OnHopasios, 5. B. TTaukos, B. E. Boes // O6necenue HapyuieHHbIX 1 6pocoBbIx 3emeinb [TUP. — 2000. — C. 46-54.

44 ISSN 3080-6836 (Print) ISSN 3080-6844 (Online)



Peculiarities of the root-suckering...

6 XamapoBa3. X. Poip KOpHEOTHPBICKOBOH CIIOCOOHOCTH pacTeHHd Ha MectopoxaeHusx Kabapauno-bankapun
/3. X. Xamapoga, 4. B. [Taukos, 1. H. Anues // Bectiuk MAHOB. — 1999. — T. 4. — Ne . 8. — C. 80-83.

7 TonuapoB A. b. Mcnons3oBanne obnernmxu kpymuHoBoi (Hippophae rhamnoides L.) npu ¢uTtopemenuanum HapymeHHBIX
9KOCHCTEM: JHC. ... KaHI. celbckoxo3. Hayk / A. b. ToHuapoB. — Boponexk. roc. arpap. yH-T uM. umreparopa Ilerpa I, 2017. —
154 c.

8 Aunues U. H. BoccraHOBlIEHHE IPEBECHO-KYCTAPHUKOBOM PaCTHTEILHOCTH B Kapbepax ByJkaHudeckoro tyba / . H. Anues
/I CoBpemeHHBIe POGIEMBI ONTHMH3AINH 30HATBHBIX U HAPYLICHHBIX 3€MEIb: Marep. MEKAyHap. HayyH.-IpakT. KoH(. — Bopo-
Hex. — 2009. — C. 13-15.

9 TorarnmBmm A. JI. CoBpeMEHHOE COCTOSTHHE U MEPCIICKTUBBI PEKYJIBTHBAIIMH 3EMEITb OTKPHITHIX pa3padO0TOK MOJIE3HBIX UC-
komaeMbix B I'pysun / A. JI. Toratumisuitu // PacTuTeNbHOCT U IPOMBINUIEHHBIE 3arpsi3Henust. — 1970. — Ne . 7. — C. 34-37.

10 dedenor B. A. 3UMOCTOHKOCTh HEKOTOPBIX MOMYJISALHNA OONENNXU KPYIIMHOBUIHOM, HHTPOAYIMPOBaHHOI B ['OPHKOBCKYIO
obnacts / B. A. ®edenos // Buosorus, cenexuus 1 arpoTeXHUKa MIOIOBBIX U ATOJHBIX KyIbTyp. — [opbkuii. — 1987. — C. 57-62.

11 TxakaxoBa [I. M. ®opMupoBaHue JIECOIIOJOBBIX HACAKICHUI Ha OTKOCAX KaphepoB B MECTAaX JOOBIYH IOJIC3HBIX HCKOTIae-
MBIX B IPEATOPHO# 30He ceBepHoro Kaskasa: auc. ... kaHj. cenapckoxo3. Hayk: 06.03.01 «JlecHble KylbTypbl, CelleKilis, CEMEHOBOI-
ctBo» / JI. M. TxakaxoBa. — Hanbuuk, 2022. — 165 c.

12 Apxumnos U. I'. Bonpocs! 6uonorndeckoi pexynpTrBanuu 3emensd B Kasaxcrane. TeopeTnueckue u TipakTHUecKye mpoodie-
MBI PEKYJIBTHBAINY HApyIIeHHBIX 3eMenb / W. T'. Apxunos. — Mocksa. —1975. — C. 20-25.

13 Tepexoa D. b. HanpaBienus n croco0bl GHOJIOTNYECKOH peKyIbTUBALMH HAa TOPHOPYAHBIX npeanpusiznsax CesepHoro Ka-
saxcrana / J. b. Tepexosa // Pactennst u npowmsiiierHas cpena. — 1990. — Boin. 13.— C 100-120.— Csepaiosck: Ypl'y.

14 Tlaureneesa E. . O6nenuxa kpymunosas (Hippophae rhamnoides L.) / E. U. [anteneesa // b.: Cu6. otnenenne PACXH,
HUUCC. — 2006. — 249 c.

15 Koiixos H. T. CeipbeBsie pecypcent obmnermnxu B CCCP / H. T. Koiikos // Pacturenshbiepecypest. — 1980. — T. 16. — Ne 4.
— C. 493.

16 Vdovina T.A. et al. (2024). Selection assessment of promising forms of, natural Hippophae rhamnoides (Elaeagnaceae)
populations and their offspring in the Kazakhstan Altai Mountains / T.A. Vdovina et alu// Biodiversitas Journal of Biological Diver-
sity. — 25(4). DOI https://doi.org/10.13057/biodiv/d250451

17 Vdovina T. A., et al. Assessment of Biochemical Composition of/Fruits'ef Hippophae rhamnoides (Elaeagnaceae juss.), Vi-
burnum opulus (Viburnaceae raf.) and Lonicera caerulea subsp. altaica (Caprifoliaceae juss.) / T. A. Vdovina et al. // Biodiversitas
Journal of Biological Diversity. — 2025. — 25(4). — 256 p. DOI: 10.23057/biodiv/d250451

18 ®edenos B. A. Posp Guonornueckux GpakTopoB B YEroitunBoCcTH \GHOLIeHO30B obnernuxu / B. A. ®edenos // Boranuueckue
HcchenoBanus B azuarckoi Poccuu: mat-nel X1 cbesna Pycckoro 6oTanudeckoro obmectsa. — bapaayn. — 2003. — C. 465-466.

19 Tpemesckas O. V. buopazHooOpasue nepeBbeB U KYCTAPHHUKOB IS JIECHOM PEKYJIBTHBALUH JBYXKOMIIOHEHTHBIX TEXHO3€-
moB / D. U. Tpemesckas, E. H. Tuxonosa, T. A. Maimuuna // TIpupoJHO-TEXHOT€HHbIE KOMILIEKCHI: COBPEMEHHOE COCTOSIHHE U
MepCIIeKTUBHI BoccTaHoBIeHUs. — HoBocubupck — 2016, — C. 270-274.

T4A. Bnosuna, O.A. Jlaryc, E.A. HcakoBa

Hippophae rhammneides'Ls ecimairinin Tampip aTnanapbid Ty3y KadiieTiHin
eperiresikrepi (Lbirbic Kazakcran 00b1chI)

Maxkanana Hippophaegrhamnoides L. ecimairinig op Typii 9KOJOTHSUIBIK-TeOTpadUsIbIK KaFainapia:
TaOWFH TOMyJSINMsUIAp/A, CEIeKUHUSIbIK yJdacKeae koHe AJjrTail OOTaHMKANIBIK OaFbIHBIH HHTPOIYKIHSUIBIK
MOMYJUINMSICHIHAA TaMbIp aTrmanapbelH Ty3y Kabijeri skeHiHzeri aepekrtep kentipinred. JKac KypbuibIMbIHA
Kapail Tabury oMy siiusiap XKbUIIaM ©CETiH )KOHE TYpPaKThl TOMKA KATKBIZbUIIABL. OCIMIIKTEPIiH TipIIiTiK
Y3aKIBLIFBI JKApaTan MOMyJSLMACHIHAA 16 JKbULABL, Tepicailpblk MOMyJsuuschiHAa 32 SKbUIABI Kypaujbl
JIaKpUTIBIK JKaFaaiia Keloip Typiiep MeH kemrerTep 38 >KbUTFa AediH eMip cypexmi. TaOuru MeKkeHIepiHIe
JKOHE (AHTPOIYKIMSUTBIK Tomy sinusinarsl Hippophae rhamnoides L. ecimuikrepinge TaMbip aTmanapbIHBIH
CaHB! OOMBIHIIA OipiHIII >kKOHE eKIiHIN Kac TONTAPBIHBIH Yiieci xorapsl. TaOuru momymsiusiapaa GipiHmm
’Kac ToOBbIHA JKaTaThIH eciMuikTep caHbl 540 nmanaman 5173 nmaHa/ra-ra JeidiH, al WHTPOAYKIHSIIBIK
nomysinusiarsl morbipaa 1353 namagan 2076 pana/ra-ra geitin xkereni, oyn 30-79 % xone 50-69 %
apanblFpiHaa. EKiHIN jkac TOOBIHAAFbl eciMIikTep caHbl Taburu MekeHaepae 380-556 mama/ra, an
MHTPOJAYKUMSUIBIK monymsinusiga 457-844 nawa/ra apanbiFbiHza e3repeli. OCIMIIKTIH JKOFapbl TaMbIp
aTmanapbiH Ty3y KaOileTiHe reHeTHKalbIK (akTopiap MEH CBHIPTKBl OpTa JKaFJaiiapblHBIH acepi aiKbIH
Oaiikamanpl. Cenekuusutblk Oakra 12 m?re mrakkanaa 16-30 Tamblp aTmachlHBIH OONYBI camajbl ery
MaTepHaibiH anyra MyMKiHgik 6epemi. [sirsic Kasakcran sxotumningeri Hippophae rhamnoides L. ecimiri
JKOFaphsl TaMblp aTmaiapblH TY3y KaOilleTiHe We OOJFaHIBIKTaH, OHBI MEIMOPALHUSIIBIK OCIMIIK pPeTiHIe
KOJIIaHy YCBHIHBUIaABI. By TYp skOFaphl KbICKa TO3IMIUIITIMEH JKoHE Y3aK OMip CypyiMeH epeKIIeeHe .

Kinm ce30ep: Hippophae rhamnoides L., Typ, TambIp aTnanapbl, ©CiMIiK MOFBIPBI, MOMYJISLHS, CEICKIUSIIBIK
ydacke, KelleT, (GUTOLEHO3.

Fundamental And Experimental Biology. 2025, 30, 3(119) 45


https://doi.org/10.13057/biodiv/d250451
https://www.researchgate.net/journal/Biodiversitas-Journal-of-Biological-Diversity-2085-4722?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Biodiversitas-Journal-of-Biological-Diversity-2085-4722?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.13057/biodiv/d250451
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T.A. Bnosuna, O.A. Jlaryc, E.A. HcakoBa

Oc00eHHOCTH KOPHEOTHPBICKOBOI CIIOCOOHOCTH PACTEHHH
Hippophae rhamnoides L. (BocTouno-ka3axcTaHcKas 00J1aCTh)

B craTbe mpeAcTaBICHBI JaHHbBIE [0 KOPHEOTIPBICKOBO# crocoGnocTy Hippophae rhamnoides L. B paznnu-
HBIX KOJIOr0-TeorpauyecKuX yCIOBHAX: B IPUPOIHBIX MOMYIALMAX, HA CENCKIIMOHHOM Y4acTKe U B MHTPO-
JTYKIMOHHOHM Honyauuu Antaiickoro 6otanndeckoro caaa. [lo Bo3pacTHOH cTpyKType NpUpPOIHBIC TOMYIIs-
UM BH7A OTHECEHBI K KaTETOPHUU OBICTPOPACTYLIUX U yCTONUHMBHIX. IIpOOMKUTENBHOCT KU3HH PacTeHUIT
BapbupyeT oT 16 JeT B KapaTanbckoil momynsnuu A0 32 JeT B TepcailphIkCKoi. B KympType y HEKOTOpBIX
(opM U cestHIIEB Bo3pacT paBeH 38 romam. Ilo kommgecTBy KopHeoTnpeickoB Hippophae rhamnoides L. B ec-
TECTBEHHBIX MECTOOOMTAHMAX M B MHTPOIYKIIMOHHOH MOy (KypTHHAX) BHICOKA JOJSI PACTEHHH ITep-~
BOH M BTOPOH BO3PACTHBIX IPYNI. B MpupogHEIX momysmusax HacauThBaeTcst ot 540 mr/ra o 5173 m/ra
pacTeHHi TepBOW BO3PACTHON TPYIIIBL, a B KypPTHHaX MHTPOAYKIMOHHOW HOmyisinmu oT 1353 pmt/rapmo
2076 m1/ra, 9TO B MPOIEHTHOM BEIpakeHHH cocTtasisieT 30-79 % u 50-69 %, coorBeTcTBeHHO. BO BTOpOIt
BO3PACTHOM TPYIIE B €CTECTBEHHBIX MECTOOOUTAHHIX MMPOU3pacTaeT pacteHuit oT 380 mt/ra 10 556 mt/ra, B
KypTHHaX 0T 457 mt/ra 1o 844 mt/ra. HecOMHEHHO CKa3bIBaeTCs BIHSHUE T€HOB U ()aKTOPOB BHEHIHEH Cpe-
JbI Ha BBICOKYIO KOPHEOTIIPHICKOBYIO CIOCOOHOCTH pacTeHHil. CaMoe ONTHMadbHOE KOIHIECTBO KOPHEOT-
nphIckoB 0T 16 10 30 mrt. Ha 12 M® B CeNEKIMOHHOM cay MO3BOJISET HOYIaTh KaucCTBCHHbIATIOCAI0UHBII
Mmatepuai. Hippophae rhamnoides L. BocTo4HO-Ka3aXCTaHCKOTO 9KOTHIIA XapaKTEPHU3YETCsl BEICOKON KOpHe-
OTIIPBICKOBOH CIIOCOOHOCTBIO, 3MMOCTOMKOCTBIO U JOJTOJICTHEM, YTO I03BOJISIET PEKOMEH/I0BAaTh €ro B Kaue-
CTBE MEJIMOPATHBHOTO PACTCHUSL.

Knioueswie cnosa: Hippophae rhamnoides L., Bux, KOpHEOTHpBICKH, KYypTHHA, HOMYJISIUS, CEICKIMOHHBIN
YYaCTOK, CestHEL, (PUTOLEHO3.
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