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The article reviews the literature data and the process of natural regeneration of growing conditions of 
the Sogdian ash-tree located in the Charyn ash grove, Almaty region. Research purpose: to determine the 
natural regeneration and adaptation to the environment of Sogdian ash-tree. Objectives: establishment of 
sample areas along the terraces, determination of tree, shrub species growing on the grove territory, 
calculating natural regeneration, analyzing adaptability to the environment. In the Charyn State National Nature 
Park research on natural regeneration of Sogdian ash-tree (Fraxinus Sogdiana Bunge) was conducted on 
cordons 1,2,6 in the Sarytogay valley. 

To study the natural regeneration process of the ash grove along the terraces, test plots of different 
sizes were established: 100 m x 100 m, 50 m x 50 m, and 25 m x 100 m. On these plots, measurements of 
young ash growth were conducted at 10-meter intervals using 2 m x 2 m sample areas. The data collected 
provided indicators of the viability of young ash shoots. 

In the course of the research work the natural process of Sogdian ash-tree regeneration, i.e. the state 
of growth of viable young shoots was studied. All obtained results are reflected in the form of a table, statistical 
analysis was carried out. The process of natural regeneration of the Sogdian ash-tree, a valuable species of 
the state forest fund, is multifaceted, encompassing biological, forestry, ecological, economic, and social 
aspects. The results obtained can be used in research by students, master's students, doctoral candidates, as 
well as forestry specialists. 
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Мақалада Алматы облысы, Шарын шаған тоғайында орналасқан соғды шағанының өсу жағдайы 
бойынша әдеби деректер мен табиғи жаңару процесі қарастырылған. Зерттеудің мақсаты: соғды 
шағанының табиғи жаңаруы және тіршілікке бейіміділігін анықтау. Міндеттері: террасалар 
бойымен үлгі алаңдарын салу, тоғай аумағында өсетін ағаш және бұта түрлерін анықтау, табиғи 
жаңаруды есептеу, тіршілікке бейіміділігін талдау. Шaрын мeмлeкeттiк ұлттық тaбиғи пaркiндe 
сoғды шaғaнының (Fraxinus sogdiana Bunge) тaбиғи жaңaруы бoйыншa зeрттeу жұмыстaры 
Сaрытoғaй aлқaбындaғы №1,2,6 aйнaлымдaрдa жүргiзiлдi. Шaғaн тoғaйының тaбиғи жaңaруын 
бaғaлaу мaқсaтындa тeррaсaлaр бoйымeн көлeмi 100 м х 100 м, 50 м х 50 м, 25 м х 100 м aрaлығындa 
үлгi aлaңдaры сaлынды. Сaлынғaн үлгi aлaңдaрындa әр 10 мeтр aрaлықтaрдa (2 м х 2 м) жaс 
өскiндeрдi сaнaу, eсeптeу жұмыстaры жүргiзiлiп, өмiршeң жaс өскiндeрдiң көрсeткiштeрi aлынды. 
Зeрттeу жұмыстaры барысында, сoғды шaғaнының тaбиғи жaңaру прoцeсi, яғни өмiршeң жaс 
өскiндeрдiң өсу жaғдaйы зeрттeлiндi. Жүргізілген жұмыстардың нәтижелері кeстe түрiндe 
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көрсeтiлiп, стaтистикaлық сaрaптaмa жaсaлынды. Мемлекеттік орман қорының аса құнды түрі 
болып табылатын соғды шағанының табиғи жаңару процесі көп аспектілі: биологиялық, орман-
шылық, экологиялық, экономикалық, әлеуметтік. Алынған нәтижелерді студенттер, магистрант-
тар, докторанттар, сонымен қатар орман шаруашылығындағы мамандар өзінің зерттеулерінде 
қолдана алады. 

Түйінді сөздeр: сoғды шaғaны, үлгi aлaңы, тaбиғи жaңaру, жaс өскiн, айналым, шаған тоғайы. 
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В статье рассмотрены литературные данные и процесс естественного возобновления 
условий произрастания согдийского ясеня, расположенного в Чарынской ясеневой роще Алма-
тинской области. Цель исследования: определить естественное возобновление и приспособленно-
сти к среде согдийского ясеня. Задачи: заложение пробных площадей вдоль террас, определение 
древесных и кустарниковых пород, произрастающих на территории рощи, расчет естественного 
возобновления, анализ приспособленности к среде. В Чарынском Государственном национальном 
природном парке исследования по естественному возобновлению согдийского ясеня (Fraxinus 
sogdiana Bunge) проводились на кордонах №1,2,6 в Сарытогайской долине. С цeлью изучeния хoдa 
естественного возобновления ясеневой рощи вдоль террас были заложены пробные площади 
размером (100 м х 100 м), (50 м х 50 м), (25 м х 100 м). На пробных площадях с интервалом каждые 10 
метров прoвoдился учёт пoдрoстa плoщaдью (2 м х 2 м) и были пoлучeны пoкaзaтeли жизнeспo-
сoбнoсти мoлoдых пoбeгoв ясeня. В ходе исследовательской работы был изучен естественный 
процесс возобновления согдийского ясеня, то есть состояние роста жизнеспособных молодых побе-
гов. Все полученные результаты отражены в виде таблицы, проведен статистический анализ. 
Процесс естественного возобновления согдийского ясеня, являющегося ценным видом государст-
венного лесного фонда, является многогранным: биологическим, лесным, экологическим, экономи-
ческим, социальным. Полученные результаты могут быть использованы в своих исследованиях 
студентами, магистрантами, докторантами, а также специалистами в области лесного 
хозяйства. 

Ключeвыe слoвa: ясeнь сoгдийский, прoбнaя плoщaдь, eстeствeннoe вoзoбнoвлeниe, 
подрост, кордон, ясеневая роща. 
 

Introduction. According to the Law of the Republic of Kazakhstan of July 7, 2006, №175-III (as 
amended on 02.01.2021) [1, p.36], protection of particularly protected natural regions is mandated, and special 
emphasis is given to the conservation of important and additional trees and shrub species. According to the 
future thematic scientific plan of the Ministry of Ecology and Natural Resources, Committee of Forestry and 
Fauna of the RK, work is planned on the identification of rare, endemic, medicinal, and ornamental plant 
species, condition assessment, and study of widespread plant life in specially protected natural areas. The 
5014-hectare Charyn SNNP [2, p.199], and the 1100-hectare ash grove in the Almaty region's Uygur district 
are therefore included in the protected areas. 

According to natural scientific and technical-economic data, there are more than 900 vascular plants in 
the park, including 56 rare and endemic species [3, p.132]. In this area, there is an amazing natural attraction, 
the Charyn Gorge, and the mysterious grove «Ash», located 50-60 km away. This grove, which is a part of the 
park's highly protected natural areas, is a remnant forest of national significance. It has been a part of the list 
of natural monuments since 1964 [4, p.121]. 

Ash grove has been an isolated population since ancient times, and because of its unique geographical 
landscape canyon is located in a deep lowland, desert-steppe conditions [5, p.198]. Since the Neogene, when 
the temperature in these regions was warmer than it is now, there has been a Sogdian, or potamophilous, ash-
tree forest [6, p.110]. The forested areas occur in the narrow valley of the Charyn River. The length of the river 
is 427 km, the catchment area is 7,720 km2 and the width is 2.0 km [7, p.1744]. This river flows in the territory 
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of the Raiymbek and Uygur districts of the Almaty region. The average annual flow of the Charyn River is 35.4 
cubic meters per second. The river is fed mainly by atmospheric precipitation, so its regime level differs from 
that of glacial rivers (Fig.1). The river's water content has increased by more than 20% in response to current 
climate change circumstances. Rising temperatures cause mountain glaciers to deteriorate, which in turn 
causes more water to flow into rivers, contributing to the rise in water content [8, p.67]. 

«Ash Grove», located in the arid zone, is the most valuable treasure of nature, a relict forest left over 
from the old. Since this place, which is popularly called «Yeren grove (the ancient name of the grove),» is filled 
with historical values, It is essential to carry out in-depth investigations of the soil., waters of the Charyn River, 
trees and shrubs species, plant life. Spreading across 12,693 km2, Charyn is a major left tributary of the Ile 
River that originates on the southern slope of the eastern portion of the Ketmen range [9, p.357; 10, p.4]. The 
main tree species of this grove is Sogdian ash. Approximately 35% of the forested land is covered by 
phytocenoses, making them the most significant form of forest [11, p.822]. The work on the preservation of 
this species of ash, which has no analogs all over the world, is of great importance. Therefore, the study of 
this overgrown grove area, including the natural regeneration of Sogdian ash is an urgent problem of great 
importance for the preservation of a unique oasis. 
 

 
 

Figure 1. – Charyn River 
 

Employees of the Charyn SNNP conduct systematic monitoring of the preservation of the important for 
the country «Ash Grove» and work with universities to conduct research work. Kazakh Agrotechical University 
named after S. Seifullin (KATU) in Astana, the Kazakh National Agrarian University (KazNAU) in Almaty, as 
well as the Eurasian National University named after L.N. Gumilyov (ENU) together with scientists, are working 
on the study of the water system, affecting the grove, tree, and shrub growth, natural conditions [12, p.149]. 
The Sogdian ash is a remnant species of the area, sprouting from a unique and old geological epoch, and was 
recorded in the Red Book of Kazakhstan in 1981 [13, p.106]. This is because a thorough study of the riparian 
valley can access numerous scientific facts. The area of the Sogdian ash tree, soils, the impact of the water 
system on the grove, as well as environmental, and climatic conditions, as well as the history of the past 
centuries, its impact on the modern period should be studied. We hope that our research work will continue 
and give positive results for the grove. 

Research materials and methods. Research work in Charyn SNNP on cordons №1,2,6 in Sarytogai 
Valley Fraxinus sogdiana B. was conducted to identify natural regeneration. Natural regeneration of Sogdian 
ash was obtained as research materials. Research methods in line with the Republic of Kazakhstan's Law of 
November 9 and its changes and additions, 2012 № 17-02/566 «Instructions on conducting a forest inventory» 
(28.01.2020), section «Study of the characteristics and conditions of forest growth on the object of forest 
inventory», paragraph 2 «Study of forest plantations and natural regeneration» [14, p.57] along the traffic 
circles were constructed sample areas. According to where the terraces are located, the sizes of trial plots 
varied from: 100 m x 100 m, 50 m x 50 m, and 25 m x 100 m. The research work on the sample plots on the 
terraces was carried out in line with the methodology of Yu. I. Manko [15, p.304]. The coordinates of the sample 
plots were obtained and shown by Google Earth (Fig.2). 
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Figure 2. – Allotments, on which the trial plots is located 
 

On the built trial plots every 10 meters (2 m x 2 m) the counting, and calculation of young growth were 
made, and all received data was registered in the field journal. It is noteworthy that the terraces differed in 
width and length, and the sizes varied because part of the grove (trial plot №1, terrace №1) was flooded. 

Research results and discussion. The area of the Charyn SNNP is 5014 ha, the forest area is 2315 
ha, and the pure ash grove is 1100 ha. 

Valuable, endemic barberry of Ili (Berberis iliensis M. Pop), growing along the river Ile, Almaty region of 
Kazakhstan. together with Sogdian ash in places adjacent to the river bank (Fig.3). 
 

 
 

Figure 3. – Ili barberry (Berberis iliensis M. Pop) 
 

A feature of the flora of this area is the presence of a number of endemic plants, including the Ili barberry 
(Berberys iliensis M. Pop) is featured in the Red Book of Kazakhstan (1981) as a rare, endemic species. 

At the trial plot № 1, the honey locust (Gleditsia triacanthos L.), common walnut (Juglans regia L.), dog 
rose (Rosa canina L.) (Fig.4). 
 

   
a b 

Figure 4. – (a) dog rose (Rosa canina L.); (b) honey locust (Gleditsia triacanthos L.) 
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Trial plot №1 was built on compartment 36, of allotment №3, and №6 of cordon Sarytogay Valley. The 
total area of this cordon is 2059 ha. 

The area of compartment 36 is 117 hectares, and the area of the allotment is 4 hectares. The size of 
the trial plot №1 is 50 m x 50 m. Since part of this area was flooded, the calculation of young shoots of Sogdian 
ash was difficult. However, young shoots were calculated at a distance of every 10 m (2 m x 2 m) on the built 
trial plot (Fig.5). 
 

  
a b 

Figure 5. – (a) scheme of the trial plot on which the shoots are calculated; (b) young shoots 
 

As we already noted, young shoots were calculated every 10 m interval (2 m x 2 m). Part of this trial plot 
was flooded in the spring month due to the rising of groundwater, which hindered the development and growth 
of young shoots. Young shoots were calculated by total sample area, quantitative values are shown in Figure 
6 below. 

 
 

Figure 6. – Quantitative indicator of shoots in the trial plot № 1 
 

The 25 cm shoots, as shown in the diagram in Figure 6, were 46 pcs, 15 cm-45, 10 cm-68, 5 cm-60, 
and 3 cm-160. 

The average deviation of natural shoots in the constructed trial plot is shown in Table 1. 
 

Table 1 – Average deviation of young shoots in trial plot №1 
 

№ Tree name Number of young shoots (cm / PCs)  
25 cm 15 cm 10 cm 5 cm 3 cm total 

1 Sogdian ash 
tree 

46 45 68 60 160 379 

        
 average 

value 
2,3 2,25 2,95 2,72 6,9  

  ±4,06 ±4,07 ±4,27 ±4,20 ±3,43  
 

As shown in the table, the deviation of young shoots of Sogdian ash is 25 cm±4.06, 15 cm – ±4.07, 10 
cm – ±4.27, 5 cm – ±4.20, 3 cm – ±3.43. 
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To the south of this trial plot extends a hilly crack of Paleogene age, an earthen hill, and the terrace, 
cordon no. 6, is a few meters below. 

There is a centuries-old Sogdian ash tree, 3.2 m wide and 22.5 m high, growing inside the boundaries 
of the trial area. It is popularly called the «Aksakal tree», Charyn is fenced, as it is among the monuments in 
the territory of SNNP. 

Cordon № 6 for reasons such as the proximity of groundwater, the location of the terrace below, the soil 
of the area where the Sogdian ash grows is wet, and some of it is visco-clayey. Forest fullness-0.6; growth 
class-2, age approximately 80-40-50, height – 11-21 m, d – 18-32 cm. 

In the northwestern part of the 2nd terrace (area-66 ha) of cordon № 6, Sogdian ash grows intermingled 
with white saxaul and tamarix, natural regeneration is not present. (Fig.7). 
 

  
a b 

Figure 7. – (a) Sogdian ash; (b) black saxaul 
 

According to the species classification of E.V. Alekseev [16, p.2] and P.S. Pogrebniak [16, p.3], the 
forest type is dry C1. Ash grows on the outskirts of this area, and dry saxaul grows in the middle places. 

The trial plot №2 is built on compartment 5, of the allotment 20, № 1 cordon, the cordon covers 2444 
hectares in total. The area of this quarter is 104 hectares, and the area of the allotment is 3 hectares. 

The trial plot №2 was built on a site located 2 m away from the Charyn River, 100 m x 100 m in size. 
Young shoot indicators were obtained at a distance of 10 m (2 m x 2 m) (Fig. 8). 
 

  
a b 

Figure 8. – (a) scheme of the trial plot in which the shoots are calculated; 
(b) counting young shoots 

 
In the cordon, along with Sogdian ash, there are common dog rose, barberry Iliensis (Berberis iliensis 

M. Pop.), and licorice, belonging to the family Fabaceae (Glycyrrhiza glabra), growing mixed with perennial 
and herbaceous plants. Forest fullness-0.7; growth class-2, age-45, height-16 m, d-28 cm (Fig.9). 



АУЫЛ ШАРУАШЫЛЫҒЫ ҒЫЛЫМДАРЫ  СЕЛЬСКОХОЗЯЙСТВЕННЫЕ НАУКИ 
 

69 

 
 

Figure 9. – The number of young shoots on the trial plot №2 
 

Shoots 25 cm-92 pcs, 15 cm-114 pcs, 10 cm-250 pcs, 5 cm-271 pcs, and 3 cm-819 pcs, as shown in 
the diagram in Figure 10. 

Shoots of 3 cm showed the highest rate, and the average deviation from the total growth was given in 
the table below (Table 2). 
 

Table 2 – Average deviation of young shoots by trial plot №2 
 

№ Tree name Number of young shoots (cm / PCs)  
25 cm 15 cm 10 cm 5 cm 3 cm total 

1 Sogdian ash 
tree 

92 114 250 271 819 1546 

        
 average 

value 
2,25 3,45 5,43 4,10 8,8  

  ±5,11 ±5,22 ±6,04 ±7,6 ±8,7  
 
As shown in the table, the deviation of young shoots of Sogdian ash is 25 cm±5.11, 15 cm±5.22, 10 

cm±6.04 , 5 cm±7.6, 3 cm±8.7. 
Trial plot №3 measuring 25 m x 100 m (Fig.10) was constructed at a distance of 5-6 m from the river 

bank at the location of the 6th quarter, 7th allotment, cordon № 2. The area of the compartment is 58 ha, and 
the area of the allotment is 5 ha. Forest fullness-0,3; growth class -3; age-20-40, height 10-2 m. 
 

   
a b 

Figure 10. – (a) scheme of the trial plot on which the shoots are calculated; 
(b) work on the trial plot 

 
On the trial plot №3, middle-aged trees are growing, as well as raw poles. Poles are about 564, 8-10 m 

high and 5-7 cm wide. Number of mature trees-48 pcs, middle-aged – 30 pcs. 
Observational work found that the process of natural regeneration of Sogdian ash varied over trial plots 

constructed along the terraces. Due to the constant moisture, on the first terrace the Sogdian ash grows 
naturally, and has good growth and general condition. The second terrace showed yellow dry soil, the low 
growth rate of Sogdian ash, and lack of natural regeneration. In addition, the predominance of saxaul and 
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tamarix was clearly visible. Based on the results of our study, we emphasize the need for a number of 
measures aimed at artificially increasing the areas flooded during spring floods in order to preserve the ash 
grove. This is a result of the natural regeneration of the Sogdian ash tree is closely related to fluctuations in 
the water table, soil salinity processes, leaching of salts, climate change, and regulation of water flow in the 
river. On these issues, as we noted above, extensive research work by hydrologists and soil scientists is 
needed. 

Sogdian ash is a moisture-loving tree, but the impact of hydro-technical structures that violate the natural 
hydrological regime of the Charyn River (Moynak HPP) [17,103 p.] on the grove's current status has a 
detrimental effect on ash grove conservation.ve, on the process of natural regeneration. 

Conclusion. As part of the research work, the natural process of regeneration of Sogdian ash, that is, 
the state of growth of viable young shoots was studied. All obtained results are reflected in the form of a table, 
a statistical examination was carried out. 

In conclusion, It is important to know that the ash grove, which is a protected area, has great value, and 
it is essential to carry out scientific study on the natural regeneration of groundwater, and determination of the 
historical chronology. 

Timely monitoring and further planned implementation, as well as organization of measures for the 
conservation, and reproduction of biodiversity of tree and shrub species in the grove, work to improve the 
sanitary condition of relict Sogdian ash tree promote the development and advancement of trees. 

To date, there is very little research data related to the past centuries. Scientific investigation is required 
in this regard. Carrying out these works will expand the range of historical data on the Charyn Gorge, which 
has become a jewel of life. This, too, will undoubtedly be a good advertisement. 

Speaking of the Charyn Gorge, it is necessary not only to tell about the endangered Sogdian ash tree, 
but also to preserve this value and protect the wealth of nature, but also to form an attitude toward its promotion 
and special assessment. To ensure this approach, every citizen of the country needs to respect our natural 
heritage and further contribute to its further development, and prosperity. 
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Ауыл шаруашылығы малдарының өнімділігін арттыру тек берік жем-шөп қоры болғанда ғана 
жүзеге асады. Мұндай қажеттілік әсіресе азық түрлері аз, әрі олардың қоректілігінің төмен 
болуынан малдарды толыққанды азықтандыру қиынға соғатын Арал өңірінде ерекше өткір. Мүйізді 
ірі қара шаруашылығы облыста өндірілетін сүттің 90% астамын, ет өнімдерінің 45% жуығын береді. 
Бұл өнім көлемінің көп бөлігі жаз айларында алынады. Сондықтан малды осы кезеңде дұрыс 
азықтандырудың маңызы зор. 

Жазда өсімдік тез күйіп кететіндіктен табиғи жайылымдарды пайдалану есебінен сауын 
малдарын көк шөппен қамтамасыз ету өте қиын. Оның үстіне жылдан-жылға Сырдария өзені 
ағынының кемуіне байланысты топырақ бетінің тұздануы қарқынды жүруде және сауын малы 
жайылатын жерлер тозу үстінде. 

Осындай жағдайларда суармалы жерлердің әрбір гектарын жоғары сапалы көк шөп өндірісі үшін 
пайдаланудың өзектілігі артып отыр. Бұл тұрғыда көк шөп өндірісінің конвейерлік жүйесін 
ұйымдастырудың маңызы үлкен.Өңірдің экологиялық жағдайын ескерсек, аталған тәсілдің ғылыми-
практикалық құндылығы жыл өткен сайын арта түспек. 

Зерттеудің мақсаты Арал өңірі жағдайында көк шөптің конвейерлік өндірісн жасау мүмкіндігін 
анықтау болып табылады. Есептеулер жалпыға ортақ әдістер бойынша жүргізілді. Нәтижесінде 
Арал өңірі жағдайында көк азықтың конвейерлік өндірісінің қол жетімді сызбасы жасалды. Көк азық 
өндірудің осы жасалған сызбасын облыс шаруашылықтарында пайдалану сауын малының өнімділігін 
8-10 процентке арттырып, азықтандыру кезеңін 3-4 аптаға ұзартуға мүмкіндік береді. 

Түйінді сөздер: мал азықтық дақылдар, жасыл конвейер, жоңышқа, сүтті ірі қара, сүт 
өнімділігі. 
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