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Abstract 

Two species of poplars have been studied – Populus hybrida M. Bieb.  and Populus euphratica Oliv.– that are 

spread on the territory of Eastern Georgia in wild landscapes. Changes in their populations have been mentioned. It has 

been established that the area of the mentioned species of poplar is rapidly getting narrow and needs to accomplish of 

conservation measures. 

Artificial reproduction of these species of poplar by scion and their introduction in windbreak strips has been 

planned and implemented. Within the framework of our study we have chosen the species that may be used in 

windbreak strips of Eastern Georgia, and planned the modern technologies of their planting. 
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Аннотация  

Были изучены два вида тополей Populus hybrida M. Bieb. и Populus euphratica Oliv., распространенные на 

территории Восточной Грузии в естественных ландшафтах. Отмечены изменения их популяций. Установлено, 

что площадь отмеченных видов тополей быстро сужается и требует проведения консервационных 

мероприятий. 

Было запланировано и осуществлено искусственное размножение этих видов тополей побегами и их 

введение в ветрозащитные полосы. В рамках нашего исследования мы отобрали виды, которые могут быть 

использованы в ветрозащитных полосах в Восточной Грузии и запланировали современные технологии их 

посадки. 

Ключевые слова: Populus, вегетативное размножение, ветрозащитные полосы. 

 

Introduction 
 

Planting of artificial plantations becomes especially topical on the background of intensive 

deforestation and desertification of the world, and climate change. Development of a system of 

proper management of land resources also acquired more importance. Artificial planting of woody 

plants is made by various reasons that unites the agricultural and forest technologies and finally 

provides establishment of sustainable and stable system of land-use management. It is especially 

important for Georgia that is a land-hungry country. Planting of artificial plantations of woody 

plants may have various purposes: economical and technical, sanitary and hygienic, recreational, 

etc. Such plantations help to increase productivity of meadows and pastures, increase soil fertility, 

increase yield of agricultural crops, increase productivity of cattle-breeding, improve sanitary and 

hygienic conditions, obtain biomass, etc. The important direction of our activity is a renovation and 

replantation of windbreaks.  

A poplar is the leading species in planting of windbreaks. Today in the world the researches 

are carried out in the direction of selection of new cultivars, hybrids and clones of poplar that will 

provide better control of wind erosion, fast producing and use of wood.  The aim of our research 

was the study of local species of poplar and its use in agricultural sector (Siler, Skorich, et al, 2014; 

Urushadze, 2012; Rüger, 2003).  

The goals of our research were:  

1. Study of the areas of distribution of species of poplar in Eastern Georgia and selection 

of species, suitable for planting of windbreaks. With that end in view two species of poplar will be 

studied: Populus hybrida M. Bieb. and Populus euphratica Oliv. 
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2. Selection of woody species for renovation of windbreaks in Eastern Georgia and 

development of modern models of planting. 

 

Methods of research 

 

The areas of distribution of poplar species have been provided by special explorations. The 

trees have been indicated by coordinates with the use of GPS device (Garmin). GIS systems were 

used for plotting of maps with special software (http://diva-gis.org).  

The scheme of types of habitats (ecotopes) has been used for indexation of the species’ 

habitats (ecotopes): A-xerophilous, B – mesophilous, C – mesohydrophyte (Svanidze, 2003). 

The groves of poplar are defined as follows: the best (positive), moderate (normal) and low 

(negative) grove. Selection of specimens of positive trees was carried out according to the following 

features: wood fullness, intensive growth, seed productivity, etc. Positive trees should not have any 

signs of illness. Best trees are selected by the following features: intensive growth, frost resistance, 

drought resistance, productivity, existence of pests or diseases. Such trees of the leaf species are 

significantly distinguished within the grove by straight wood-full stem and well developed canopy 

(Svanidze, 2003). 

Assessment of sanitary condition and viability of trees or their groups is conducted in the 

following way: excellent (well developed crown with dark green leaves without any damage); good 

(good crown with some damage and little thinned); satisfactory (thinned, less leaved, leaves of light 

green color, with some diseases); unsatisfactory (highly thinned, without proper form) and dry. 

For preparation of methodology of planting windbreaks we reviewed the scientific books and 

reports about past and current research works about windbreaks in Georgia and worldwide (Ohio 

Guide, 2012; Selecting Trees and Shrubs in Windbreaks, 2012; Ogle, John, Stange, 2011; NRCS, 

2011; Karbelashvili, 2009; Brandle, et al, 2004; Kharaishvili 2004; Berozashvili1981; Kuhns 1997). 

 

Results and Discussion 

 

The following species of poplar are spread in natural conditions in Georgia: 

European (trembling) aspen – Populus tremula L. – is distributed everywhere in Georgia, 

mainly in fir forests, pine forests and beech forests. 

Black poplar – Populus nigra L. – is distributed everywhere in Georgia, grows mainly along 

rivers on forest edges, up to the altitude 1400 m above sea level. 

White aspen – Populus hybrida M. Bieb. – is distributed everywhere in Georgia, in the 

lower belt of mountains, mainly – along riversides. 

From the Red List species: Populus euphratica Oliv. (=Populus transcaucasica) – in 

Georgia it grows only in one place – in Vashlovani protected area, Datvi ravine. 

The other species of poplar Populus nigra L. var. pyramidalis (Rozier) and 

Populus × canadensis Moench are also introduced in Georgia that are artificially planted on 

agriculture and non-agriculture land plots and present the main plant for windbreaks. 

Georgia is a land-hungry country, it is not possible to increase areas of arable land, so it is 

important to increase yield per hectare. Availability of windbreaks plays important role in solution 

of the problem, because one reserve of increasing of productivity of agriculture is a control of wind 

erosion and reduction of harmful impact of winds and droughts. Today more than 80 % of 

windbreaks in Georgia are destroyed or overaged and are subject to renovation.  

Populus euphratica Oliv. – Indian poplar or Euphrates poplar is a medium-size to high 

deciduous tree with rarely a straight stem; often bushy, but attaining a height of about 15 m and a 

girth of 2.5 m under favorable conditions. Bark on old stems is thick and rough, olive green, with 

irregular vertical figures; stem is often bent and nearly always forked; sapwood is white and broad; 
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heartwood is reddish, often almost black in the centre. It is shallow rooted, the roots spreading 

widely. 

Leaves are highly polymorphic; juvenile leaves 7–15 cm x 6–12 cm, narrowly oblong, usually 

entire; petiole 7–15 cm long; leaves on mature shoots 5–7.5 cm long, very variable, usually broader 

than long, rhombic or ovate, sharply lanceolate in the upper half, base 3-5 nerved; petiole 1–5 cm 

long, rather slender, usually with large glands at the top on either side. Catkins lax, male 2.5–5 cm 

long, female 5–7 cm long. Fruit – ovoid-lanceolate capsule, 7–12 mm long; pedicel 4–5 mm. Seed – 

minute, enveloped in silky hairs. 

The generic name is the classical Latin name for poplars, possibly from ‘paipallo’ (vibrate or 

shake), or originating in ancient times when the poplar was called ‘arbor populi’ (the tree of the 

people), because in Rome it was used to decorate public places. 

In its natural habitat, P. euphratica is found in subtropical, broadleaved, hill forests, wet 

temperate, moist temperate deciduous forests and dry temperate forests. It requires a lot of light for 

normal development. Although now it is almost completely destroyed to supply firewood, 

throughout its vast range it had always constituted dense forests (mixed with willow, tamarisk, 

mulberry) along watercourses and their tributaries. It also grows on land that is seasonally flooded, 

where no other form of cultivation is possible. 

It is found on rocky and hilly soils. The tree tolerates a high degree of salinity and brackish 

water. The soil pH best suited for the poplar is 5.0–6.5. Soils with impeded drainage and little 

aeration are not suitable. 

The species is spread in Asia, countries around Mediterranean Sea, in Asia Minor and in the 

extreme east of Georgia, where its only relict location is situated in Dedoplistskaro municipality – 

Vashlovani protected area, Datvi ravine (Fig. 1). 

 

 

Fig. 1. Location of Euphrates poplar (Populus euphratica Oliv.) in Georgia 

 

The area of the species in many countries is getting very narrow and it is introduced in Red 

Lists. Populus euphratica Oliv. is also introduced in the Red List of Georgia. 
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As we have mentioned, due to various leaves and silver color the species is distinguished with 

high decorative value. The conducted field expeditions have resulted in recording of old and young 

trees and sprouting – growing. The geographical coordinates of the location of the species are 

X: 46.3536 Y: 41.2492. The altitude above sea level 430–470 m, this is a place of dry ravines, 

where floods take place several times a year. The habitat is formed by juniper (Juniperus L.), mastic 

pistachio (Pistacia mutica Fisch. & C.A. Mey.) and tamarisk (Tamarix L.); there are also pine-trees. 

Soil is meager, slightly carbonated. The height of adult trees of Euphrates poplar here is 7–8 m, 

rarely 9 m. The average diameter of trees is 24–28 cm. The research has been carried out mainly in 

2010, and the monitoring of the place for estimation of condition of the population has been carried 

out in 2015. The obtained results are presented in the Fig. 2. 

 

 
Fig. 2. The results of inventory of the population of Euphrates poplar (Populus euphratica Oliv.) 

 

The population of Euphrates poplar is very small and as it is seen from the Chart, is still 

getting narrow. In total 138 trees (specimens) have been counted in 2010, and in 2015 the number 

of the plants reduced to 112. Especially alarming is the fact that the number of young and growing 

trees significantly decreased during 5 years. The condition of the populations is aggravated by the 

fact that the majority of plants cannot complete vegetation, i.e. doesn’t give seed that hinders 

reproduction of this species. The deplorable estimation is – that after overaging and drying of adult 

trees the population is threatened. 

Populus hybrida M. Bieb. is spread across the entire Georgia, especially near river banks. 

According to literature data, in the past riparian forests were widely spread in the basins of 

Georgian rivers (Aragvi, Iori, Liakhvi, Mtkvari, Alazani, Khrami and other) and occupied 

significant territories in lowlands of Eastern Georgia (Гроссгейм, 1948; Долуханов, 1958; 

Сахокия, 1980; Kvatchakidze, 2001). Populus hybrida studied by us is a significant component of 

riparian forests. The anthropogenic pressure during centuries almost completely destroyed riparian 

forests; altered and degraded derivatives of natural copses are met only in a form of small fragments 

along riversides. Respectively, the area of Populus hybrida has been decreased.  

Today the best copses of riparian forests are remained on the territories of protected areas.  

As a result of study of the area of the species Populus hybrida M. Bieb. it has been 

established that in Eastern Georgia the plant grows mainly in the basins of the rivers Mtkvari, Iori 

and Alazani near riversides in a form of small groups or individual trees. In accordance with the 

methods the majority of locations have been described in detail, the database has been compiled. 

The greater part of plants with age 40 and more years are dying, the number of young growth is 

small and is reducing gradually. The general picture shows that rejuvenescence of Populus hybrida 

M. Bieb. proceeds slowly, that causes reduction of specimens of plants in stands of the species. 
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The results of inventory of Populus hybrida M. Bieb. in the basin of river Iori are given as an 

example, that is relatively typical for the species in the locations of Eastern Georgia (Fig. 3.). 

 

 

Fig. 3. Locations of Populus hybrida M. Bieb. in East Georgia 

 

As the figure (Fig. 4.) shows, the number of trees Populus hybrida M. Bieb. is reduced on the 

expense of overaged specimens and mainly due to reduction of young growth. This example shows 

that the total number of specimens in the given location has been reduced by 8 % in 5 years. 

The expedition carried out in 2015 has demonstrated that the negative tendency mentioned 

during the main inventory carried out in 2010 remained: due to decrease of renovation the area of 

the given species is gradually getting narrow.  
 

 

Fig. 4. The results of inventory of the population of Populus hybrida M. Bieb. in the basin of river Iori 

 

With the purpose of conservation of the species and their introduction in the artificial 

plantations the appropriate measure for propagation of the mentioned species (P. euphratica, 
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P. hybrida) has been implemented: scions have been cut with the purpose of propagation 

(vegetative reproduction with the use of scions). The planting material in limited quantity has been 

obtained. 

The species and hybrids of the poplar genus rank high in the list of plants for planting in order 

to arrange windbreaks. The analysis of scientific materials related to the mentioned subject and the 

conducted adaptive researches resulted in more precise definition of schemes of planting of 

windbreak strips for the conditions of Eastern Georgia: the design of windbreaks requires inclusion 

in its composition of various species of arboreal plants with various rates of growth, that will 

provide bounded crown during prolong time. The distance between rows of plants must be 2 m, 

windbreak strips must have no less than 3–4 rows; planting of more 6–8 rows – significantly 

increases efficiency of a windbreak. 

It is expedient to plant trees with the tiered principle. Such system will give each plant a 

possibility of equal availability to light and nutrients. It is desirable to use deciduous and coniferous 

species in various rows and bushes are also necessary; that will envisage functioning of windbreak 

during all the year round. 

In planning of laying out of windbreaks a certain distance must be between the shelterbelt and 

agricultural crops. In order to avoid shadowing of agricultural plantings the distance should be 8–10 

m on average. 

According to the mentioned groups the optimal distances between main windbreak strips have 

been determined in Table 1.  
 

Table 1. Distances between main windbreak strips 

Group of region 
Distance between windbreak strips (m) 

Irrigated Unwatered 

Fierce winds 200 100 

Strong winds 250 150 

Less strong winds 300 200 

 

The distances between additional strips should be twice as long as it is designated for the 

main strips. 

It is known that species chosen for windbreak strips must be characterized by the following 

properties: 1) fast growth and well adaptation to the local climatic conditions; 2) stable crown and 

duration of life; 3) they should not have common pests and diseases with the agricultural crops. 

Taking into account the abovementioned, these woody species have been more precisely 

determined, that may be used for planting of windbreak strips in Eastern Georgia (Table 2). 

 
Table 2. Species used in windbreaks and their characteristics 

No. Latin name 

Main strip (1) 

Additional 

strip (2) 

Deciduous, 

coniferous 

Height of 

spread  

m a.s.l. 

Climatic 

zone 

Irrigated (+) 

Unwatered (–) 

1 2 3 4 5 6 7 

1.  Populus pyramidalis 1 decid. up to 1000 3–8 + 

2.  Populus canadensis Moench 1 decid. up to 1000 3–5 + 

3.  Populus hybrida M. Bieb.  1 decid. up to 700 5–7 + 

4.  Populus euphratica Oliv. 1 decid. up to 700 3–8 + 

5.  Quercus iberica M. Bieb.  1 decid. 500–1000 7–10 – 

6.  Ulmus minor Mill. 1 decid. 200–800 5–9 + / – 

7.  Acer campestre L. 1 decid. up to 1000 5–8 + / – 

8.  Acer trautvetteri Medw. 1 decid. 1000–1900 6 + / – 

9.  Tilia caucasica Rupr. 1 decid. 200–700 5 + 

10.  Fraxinus excelsior L. 1 decid. up to 1000 5–8 + 

11.  Betula litwinowii Doluch. 1 decid. up to 1900 3–6 + / – 

12.  Sophora japonica L. 1 decid. 500–1000 4–9 – 
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Table continued 

1 2 3 4 5 6 7 

13.  Pinus nigra J.F. Arnold 1 conif. 500–1000 4-7 – 

14.  Pinus eldarica Medw. 1 conif. 300–500 6 – 

15.  Gleditschia L. 1 decid. up to 800 3–11 – 

16.  Morus L. 2 decid. 500–1000 5–9 + / – 

17.  Juglans regia L. 2 decid. up to 1500 7–9 + / – 

18.  Pyrus caucasica Fed. 2 decid. 500–900 3–9 + / – 

19.  Cornus mas L. 1–2 decid. 500–1100 4–8 + / – 

20.  Staphylea pinnata L. 2 decid. up to 1000 5–9 + 

21.  Prunus divaricate Ledeb. 1–2 decid. up to 1000 4–8 + / – 

22.  Elaeagnus spp. 1–2 decid. up to 1600 3–8 + 

23.  Mespilus germanica L. 1–2 decid. up to 1000 5–8 – 

24.  Pyrus salicifolia Pall. 1–2 decid. up to 1500 4–7 – 

25.  Corylus L. 1–2 decid. up to 1000 4–8 + / – 

26.  Amygdalus communis L. 1–2 decid. up to 1000 5–10 – 

27.  Prunus spinose L. 1–2 decid. up to 1200 4–8 – 

28.  Tamarix L. 1–2 decid. up to 500 3–8 – 

29.  Genista L. 1–2 decid. up to 700 5–8 – 

 

Taking into consideration the ecogeographical peculiarities, the list of species used in 

windbreak strips has been refined as per municipalities:  

The group A, lower belt – 500–1000 m a.s.l.; the municipalities – Khashuri, Kareli, Gori, 

Kaspi, Tskhinvali: 

1) in irrigated areas the leading species of main strips are: Bolle’s poplar (Populus 

pyramidalis), Populus hybrida M.Bieb., elm-tree (Ulmus L.), maple, lime-tree, ash-tree. For the 

transverse strips additionally – mulberry, walnut, wild pear (Pyrus caucasica Fed.); from the 

species forming the lower tier – cornelian cherry, St. Anthony’s nut (Staphylea pinnata L.), 

myrobalan (Prunus divaricate Ledeb.), and for outer strips – oleaster (Elaeagnus angustifolia L.). 

2) on the unwatered areas the leading species of main strips are: Georgian oak (Quercus 

iberica M.Bieb), elm-tree, field maple (Acer campestre L.).  

For transverse strips additionally: mulberry and wild pear; from the species forming the lower 

tier – in main as well as in transverse strips – cornelian cherry, medlar (Mespilus germanica L.), 

myrobalan (Prunus divaricate Ledeb.) are accepted; on edges – oleaster and willow-leaved pear 

(Pyrus salicifolia Pall.). 

The group B – Mtskheta, Sagarejo, Sighnaghi, Dedoplistskaro, Marneuli, Bolnisi: 

1) in irrigated areas the leading species of main strips are: Bolle’s poplar (Populus 

pyramidalis), Canadian poplar (Populus deltoides W. Bartram ex Marsh.), Populus hybrida M. 

Bieb., Populus euphratica Oliv., cypress, Georgian oak (Quercus iberica M.Bieb), elm-tree 

(Ulmus L.), field maple (Acer campestre L.), lime-tree (Tilia caucasica Rupr.), ash tree (Fraxinus 

excelsior L.). 

For transverse strips additionally: mulberry, walnut, wild pear; from the species forming 

the lower tier – in main as well as in transverse strips: cornelian cherry, St. Anthony’s nut 

(Staphylea pinnata L.), myrobalan (Prunus divaricate Ledeb.), hazel tree (Corylus L.), on edges – 

oleaster.  

2) unwatered areas: a) nettle tree (Celtis caucasica Will.), pistachio tree (Pistacea mutica 

Fisch.), field maple (Acer campestre L.), cypresses are the leading species of main strips on 300–

500 m a.s.l.; and almond tree – for transverse strips.; b) Georgian oak (Quercus iberica M.Bieb), 

black pine (Pinus nigra J.F.Arnold), field maple (Acer campestre L.), elm-tree (Ulmus L.), cypress, 

field maple, sophora (Sophora japonica L.) are the leading species of main strips. 

For transverse strips additionally: mulberry and wild pear; from the species forming the lower 

tier – in main as well as in transverse strips – cornelian cherry, medlar (Mespilus germanica), 
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myrobalan (Prunus divaricata Ledeb.) are accepted; on edges – oleaster and blackthorn (Prunus 

spinosaL.).  

The group C – Tsalka, Ninotsminda, Akhalkalaki, Stepantsminda. 

1) In irrigated areas: eastern oak (Quercus macranthera Fisch.), Canadian poplar, 

Populus hybrid M.Bieb., Populus euphratica Oliv., beech, Caucasian pine, Trautvetter’s maple 

(Acer trautvetteri Medv.) are the leading plants of the main strips; for transverse strips – 

additionally wild pear.  

2) on unwatered areas: eastern oak (Quercus macranthera Fisch.), Trautvetter’s maple 

(Acer trautvetteri Medv.), beech are the leading plants of the main strips; for transverse strips – wild 

pear.  

The following species are recommended for the oversalted soils of the municipalities of 

Eastern Georgia: for main strips – eldar pine, elm-tree (Ulmus), Gleditschia, sophora, acacia; for 

transverse strips additionally – mulberry, apricot; from underbrush – oleaster, tamarisk (Tamarix), 

greenweed (Genista). 

 

Conclusions 
 

1. Two species of poplar (P. euphratica Oliv., P. hybrida M. Bieb.) have been studied, that are 

spread in Georgia. The areas of distribution and condition of crowns have been studied; it has 

been established that in population of both species the number of individuals is decreasing; it 

is mainly caused by a dramatic reduction of young growth. The expedition carried out in 2015 

has demonstrated that the negative tendency mentioned during the main inventory carried out 

in 2010 remained: due to decrease of renovation the area of the given species is gradually 

getting narrow. The sprouting and growing of Populus hybrida M. Bieb. are much reduced 

and old trees are degraded. This indicates the vulnerability of the species and requires 

implementation of protective measures. Specifically, in the population of Populus euphratica 

Oliv., which has only one location in Georgia, number of specimens reduced by 19.5 % in 5 

years, whereas number of specimens of Populus hybrida M. Bieb. in the same time in the 

majority of locations has been reduced by 6–8 %.  

2. We have carried out vegetative reproduction of two species of poplar (P. hybrida M. Bieb., 

P. euphratica Oliv.) and included them in windbreak strips. 

3. The plants that are adapted to the conditions of Eastern Georgia and may be used in 

windbreak strips in the given region have been determined. Mainly the five row windbreaks 

will be planted, with the distance between rows 2 m, poplars will be the main species, and the 

other species will be selected, taking into account specific location, soil, climate and also 

respectively to protected agricultural crops. 
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Тополи в естественных и сельско-хозяйственных ландшафтах и их 

применение в ветрозащитных полосах Грузии 
(Получено в январе 2016 г.; отдано в печать в апреле 2016 г.; доступ в интернете с 10 мая 2016 г.) 

 
Резюме 

 
Были изучены два распространенных в Грузии вида тополей. Исследованы ареалы их распространения и 

состояние насаждений; было установлено, что в популяциях обоих видов количество индивидов уменьшается, 

основной причиной чего является резкое уменьшение побегов и молодняка. Это указывает на уязвимость этих 

видов и подчеркивает важность проведения охранных мер. Конкретно, в единственной популяции Populus 

euphratica число экземпляров за 5 лет уменьшилось на 20 %, а число экземпляров Populus hybrida в большинстве 

локаций уменьшилось на 6-8 %. 

Было запланировано и осуществлено искусственное размножение этих видов тополей побегами и их 

введение в ветрозащитные полосы. В рамках нашего исследования мы отобрали виды, которые могут быть 

использованы в ветрозащитных полосах в Восточной Грузии и запланировали современные технологии их 

посадки. 


