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THE EFFECT OF COMPOST WITH THE ADDITION OF PEAT MINERALS ON THE GROWTH OF 

PINE SEEDLINGS 
 

Annotation: The article examines the effect of compost with the addition of peat minerals on 
the growth and survival of seedlings of Scots pine (Pinus sylvestris) in forest nurseries. Studies have 
shown that the use of organic fertilizers enriched with peat components helps to improve the soil 
structure, increase the content of humus and trace elements necessary for the full development of the 
root system. During the experiments, different proportions of compost and peat additives were studied, 
and a comparative assessment of the growth of seedlings and their biomass was carried outх [1-4]. 
The results indicate that the combined use of these components increases the survival rate of seedlings 
by 4.5%, reduces the loss of planting material by 2 times and accelerates plant growth by 3-4 cm. 
Improved aeration and moisture retention capacity of the soil contributed to an increase in plant 
resistance to stress factors. 

Additionally, a phenological analysis showed that seedlings grown with the addition of peat 
minerals had a more developed root system and actively increased biomass. The results obtained 
confirm the expediency of using this technology in forest nurseries and reforestation projects, since it 
not only increases the productivity of seedlings, but also contributes to the creation of environmentally 
sustainable forest plantations [5]. The developed recommendations can be used to further optimize 
substrates and improve planting methods, which is especially important in the context of climate change 
and soil degradation. 

Keywords: pinus silvestris, seedlings, forest nurseries, compost, peat minerals, fertilizers, 
organic additives. 

 
Purpose of research: To determine the effect of compost with the addition of peat minerals on 

the growth and development of pine seedlings in nurseries, as well as to identify the optimal proportions 
of components to improve survival and accelerate the growth of young trees. 

Research objectives 
1. To study the growth dynamics of pine seedlings with various fertilizer options.   
2. To evaluate the effect of fertilizers on plant survival and adaptation. 
The effectiveness of reforestation of cuttings and harems, in the absence of seeding agents, 

can be ensured by artificial reforestation. However, artificial reforestation is possible only if there is a 
significant amount of standard planting material grown in a specific forest area (subzone), taking into 
account the requirements of forest-seed zoning. Unfortunately, the cultivation of standard planting 
material is associated with a number of difficulties [6-8]. The latter is primarily due to a decrease in soil 
fertility in forest nurseries, since every year a significant part of the nutrients are removed from the soil 
with grown seedlings. 

Restoration of soil fertility in forest nurseries can be ensured by applying organic fertilizers, 
growing siderates, as well as applying mineral fertilizers. The introduction of organic fertilizers is 
hampered by their shortage and, as a result, high cost caused by a sharp reduction in livestock numbers, 
as well as the complexity of paperwork for the right to extract peat [9-13]. 

In addition, not all areas have peat resources with a high nutrient content. 
The soil plays a key role in the development of seedlings, providing them with nutrients, moisture, 

oxygen and mechanical support. Its composition and properties directly affect the growth rate, survival 
rate and stability of young trees [14]. 

The main soil properties affecting the growth of seedlings are shown in Table 1. 
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Table 1 - Basic soil properties affecting the growth of pine seedlings 

Factor 
Influence on the 
Growth of Seedlings 

Optimal Conditions Ways to Improve 

Nutrients (N, P, K, 
trace elements) 

Ensure growth, 
strengthen roots, and 
increase resistance to 
diseases 

N: 0.5–2%; P₂O₅: 0.3–
1%; K₂O: 0.5–2% 

Application of compost, 
humates, mineral 
fertilizers 

Soil structure 
Affects rooting, water 
and air permeability 

Loamy, friable, rich in 
humus 

Addition of organic 
matter (compost, 
humus), aeration 

Acidity (pH) 
Determines the 
availability of nutrients 

Optimal pH 5.0–6.5 
Acidification by peat, 
sulfur (pH > 7.5); liming 
(pH < 4.5) 

Moisture-retaining 
ability 

Deficiency causes slow 
growth; excess causes 
root rot 

Moderate humidity, 
good water 
permeability 

Peat, humus, mulching 

Microorganisms 
(bacteria, fungi) 

Improve mineralization 
and enhance immunity 
of seedlings 

High biological activity 
of soil 

Use of biological 
products, green 
manure (siderates) 

Soil temperature 
Affects root activity and 
nutrient uptake 

+15…+25 °C 
Dark mulching, 
humidity control 

Salinity 
Delays growth, impairs 
root nutrition 

Electrical conductivity 
< 2 mS/cm 

Soil leaching, gypsum 
application 

 
The soils of the city of Semey (formerly Semipalatinsk) are characterized by certain physico-

chemical properties that affect their fertility and suitability for agriculture. The Semey region is 
dominated by chestnut soils typical of the dry steppe and semi-desert zones of Kazakhstan. The soil 
characteristics of the city of Semey are shown in Table 2. 

 
Table 2 - Soil characteristics of the city of Semey 

Characteristic Description 

Types of soils 
- Dark chestnut soils: 4.5–3.0% humus.- Light 
chestnut soils: 3.0–2.0% humus. 

Humus 
2.0% – 4.5%, which indicates a low level of 
fertility. 

Acidity (pH) 
Slightly acidic soil reaction, which is beneficial 
for crops. 

Macronutrient content 
The average level of nitrogen, phosphorus and 
potassium, which requires the use of fertilizers 
to increase yields. 

Heavy metal pollution 
Average pollution index: 35.3 (lead (Pb), 
cadmium (Cd), zinc (Zn), copper (Cu)). 

Erosion processes 
Soils are prone to erosion, especially in areas 
with low humus content and weak structure. 

Improvement measures 
- Application of organic fertilizers (compost, 
humus, peat).- The use of structure-forming 
agents (chitosan). 

Pollution monitoring 
Regular monitoring of heavy metal content in 
soils. 

 
Objects, materials and research methods  
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Soil preparation and experimental conditions. The study was conducted in the Abai region, the 
Kanonersk forest nursery, starting in September 2023. The main purpose of the work was to study the 
effect of compost with the addition of peat minerals on the growth of pine seedlings. 

The Kanonerka forest and seed complex (Figure 1), located in the village of Kara-Murza in the 
Beskaragai district of the Abai region, is a unique facility. 

Figure 1 - The Kanonerka forest-seed complex 
 

• Features of the complex's operation: 
• • Growing method: the method of closed soil in cells is used, which ensures almost 100% 

survival rate of seedlings. Half-year-old seedlings are planted with a clod of earth, preserving 
the necessary minerals and nutrients for further development [15]. 

• • Garden area: the area planted with pine trees is 20.4 hectares.  
• • Staff: 26 employees are involved in the nursery care and planting of new seedlings, as well as 

20 temporary workers each season. 
• At the first stage, soil preparation was carried out (Figure 2). Vermicompost was used as fertilizer, 

which was applied to the soil before sowing. Next, two experimental groups were identified: 
• 1. The first group is the sowing of pine seeds in soil enriched with vermicompost . 
•  The second group is sowing seeds in Kekkila peat (Finnish producer), which contains peat 

minerals and organic substances.  
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Figure 2 - Soil preparation and sowing of seeds in the Kanonerka nursery 

 
During the experiment, 8 cassettes were seeded, each of which contained 25 wells. Thus, 200 

pine seedlings were sown in the trial cassettes. Since two types of soil were studied, a total of 400 
seedlings were sown. 

 
The first results of observations 

Some time after the sowing, the first field surveys were conducted. It was noted that seedlings appeared 
in all groups, but seedlings grown on Kekkila peat had a healthier appearance (Figures 3, 4). They were 
distinguished by their rich green color, strong stems and uniform development. In comparison with the 
control group, their growth was more uniform, and there were also better phenological indicators. 

 Figure 3- Gunboat nursery-objects of research/1 
 

Figure 4 - Gunboat nursery-objects of research/2 
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Comparative analysis 
Based on phenological observations, it can be concluded that the addition of peat minerals to 

the soil has a positive effect on the development of seedlings (Figure 5). The main differences between 
the groups were as follows: 

• Seedlings on Kekkila peat had a more developed root system (Table 3). 
• Visually, a large growth force, density and uniformity of plant development were observed. 

• The probability of damage by diseases and adverse factors in plants in the second group was lower. 
 

 
Figure 5 - comparison of seedling growth in two groups 

 
During the experiment, the indicators of survival, stability and growth rates of pine seedlings 

were studied using two types of substrates: soil fertilized with vermicompost and Kekkila peat (Figure 
5). The data obtained make it possible to evaluate the effectiveness of each of the options and draw 
conclusions about the effect of fertilizers on plant adaptation. 

 
Table 3 – comparative analysis in tabular form 

Parameters Vermicompost Kekkila Peat Difference 

Maximum height (cm) 9 12 +3 см 

Minimum height (cm) 3 4 +1 см 

Average maximum height 
(cm) 

8.25 11.57 +3.32 см 

Average minimum height 
(cm) 

4.38 6.00 +1.62 см 

Ungrown seedlings (pcs.) 39 21 -18 

Dead seedlings (pcs.) 3 0 -3 

Diseased seedlings (pcs.) 1 0 -1 

  
Growing Kekkila on peat gives the best results in the growth, survival rate and health of 

seedlings.  
Assessment of the effect of fertilizers on the survival and adaptation of pine seedlings 
During the experiment, the indicators of survival, stability and growth rates of pine seedlings 

were studied using two types of substrates: soil fertilized with vermicompost and Kekkila peat. The data 
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obtained make it possible to evaluate the effectiveness of each of the options and draw conclusions 
about the effect of fertilizers on plant adaptation. 

 
Analysis of the survival rate of seedlings 
 Survival rate was determined by the formula: 

(1) 

where: 
P is the survival rate (%), 
N is the total number of seeds sown (400), 
N not sprouted — the number of seeds that did not germinate. 
Calculation results: 

A group with vermicompost: 
(2) 

 
Kekkila Peat Group: 

 
(3) 

 
The use of Kekkila peat contributed to a 4.5% increase in survival rate compared to 

vermicompost, which may indicate more favorable conditions for germination and rooting of seedlings. 
 Seedling losses and stress tolerance 
To assess stress resistance, the number of plants that did not grow and died was analyzed.:, 
• Vermicompost: 39 did not grow + 3 died → 42 lost seedlings. 
• Kekkila peat: 21 did not grow + 0 died → 21 lost seedlings. 
Thus, Kekkila peat provided two times less loss of planting material, which indicates a more 

beneficial effect on the development of seedlings and their ability to adapt to growing conditions (Table 
4). 
 
           Table 4–The average growth rates of seedlings in different versions of the experiment 

Indicator 
Vermicompost 
(cm) 

   Kekkila peat (cm) Difference (cm) 

Average maximum 
height 

8.25 11.57 +3.32 

Average minimum 
height 

4.38 6.00 +1.62 

 
Seedlings grown on Kekkila peat showed more intensive growth and high phenological activity, which 
may be due to improved moisture retention and the presence of a balanced complex of trace elements. 

 
Conclusion 
Preliminary results show that the use of peat minerals improves the growth and development of 

pine seedlings. In the future, it is planned to continue observations to determine the long-term effect of 
the use of peat additives and their effect on the adaptation of seedlings in the open ground. 

The analysis of experimental data allows us to draw the following conclusions: 
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1. Kekkila peat provided a high survival rate (94.75% versus 90.25% for vermicompost), which 
indicates the beneficial effect of the substrate on germination and rooting of seedlings. 

2. Losses of planting material in the group with Kekkila peat were two times lower than in the 
group with vermicompost, which indicates a lower stress level in plants. 

3. The growth rates of seedlings on Kekkila peat were significantly higher, which confirms its 
positive effect on the phenological development of plants. 

Thus, the use of Kekkila peat promotes better adaptation and growth of pine seedlings 
compared to vermicompost. Further research may be aimed at studying the combined use of these 
fertilizers to optimize the growing conditions of the planting material. 
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ВЛИЯНИЕ КОМПОСТА С ДОБАВЛЕНИЕМ ТОРФЯНЫХ МИНЕРАЛОВ НА РОСТ 

СЕЯНЦЕВ СОСНЫ 
 

Аннотация: В статье рассматривается влияние компоста с добавлением торфяных 
минералов на рост и выживаемость сеянцев сосны обыкновенной (Pinus sylvestris) в лесных 
питомниках. Исследования показали, что использование органических удобрений, 
обогащённых торфяными компонентами, способствует улучшению структуры почвы, 
повышению содержания гумуса и микроэлементов, необходимых для полноценного развития 
корневой системы. В ходе экспериментов изучались различные пропорции компоста и 
торфяных добавок, а также проводилась сравнительная оценка роста сеянцев и их биомассы. 
Результаты показывают, что совместное использование этих компонентов повышает 
выживаемость саженцев на 4,5%, снижает потери посадочного материала в 2 раза и 
ускоряет рост растений на 3–4 см. Улучшенная аэрация и влагоудерживающая способность 
почвы способствовали повышению устойчивости растений к стрессовым факторам.  

 Кроме того, фенологический анализ показал, что саженцы, выращенные с 
добавлением торфяных минералов, имели более развитую корневую систему и активно 
наращивали биомассу. Полученные результаты подтверждают целесообразность 
использования этой технологии в лесных питомниках и проектах по восстановлению лесов, 
поскольку она не только повышает урожайность саженцев, но и способствует созданию 
экологически устойчивых лесных насаждений. Разработанные рекомендации могут быть 
использованы для дальнейшей оптимизации субстратов и улучшения методов посадки, что 
особенно важно в условиях изменения климата и деградации почв. 

Ключевые слова: сосна обыкновенная, саженцы, лесные питомники, компост, торф, 
минералы, удобрения, органические добавки. 
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Аннотация: Мақалада шымтезек минералдары қосылған компосттың орман 
питомниктеріндегі кәдімгі қарағай көшеттерінің (Pinus sylvestris) өсуі мен өмір сүруіне әсері 
қарастырылады. Зерттеулер шымтезек компоненттерімен байытылған органикалық 
тыңайтқыштарды қолдану топырақ құрылымын жақсартуға, тамыр жүйесінің толық дамуы 
үшін қажетті қарашірік пен микроэлементтердің мөлшерін арттыруға ықпал ететінін 
көрсетті. Эксперименттер компост пен шымтезек қоспаларының әртүрлі пропорцияларын 
зерттеді, сонымен қатар көшеттердің өсуі мен олардың биомассасын салыстырмалы 
бағалау жүргізілді. Нәтижелер бұл компоненттерді бөлісу көшеттердің өмір сүру деңгейін 4,5% 
- ға арттыратынын, отырғызу материалының жоғалуын 2 есе азайтатынын және 
өсімдіктердің өсуін 3-4 см жылдамдататынын көрсетеді.  

 Сонымен қатар, фенологиялық талдау шымтезек минералдарын қосып өсірілген 
көшеттердің тамыр жүйесі дамыған және биомассаны белсенді түрде өсіретінін көрсетті. 
Нәтижелер бұл технологияны орман питомниктерінде және ормандарды қалпына келтіру 
жобаларында қолданудың орындылығын растайды, өйткені ол көшеттердің өнімділігін 
арттырып қана қоймайды, сонымен қатар экологиялық тұрақты орман екпелерін құруға 
ықпал етеді. Әзірленген нұсқаулар субстраттарды одан әрі оңтайландыру және отырғызу 
әдістерін жақсарту үшін пайдаланылуы мүмкін, бұл әсіресе климаттың өзгеруі мен 
топырақтың деградациясы жағдайында маңызды. 

Kілт сөздер: кәдімгі қарағай, көшеттер, орман питомниктері, компост, шымтезек, 
минералдар, тыңайтқыштар. 
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БОРОДУЛИХА АУДАНЫНДАҒЫ БАУ-БАҚША ПАРКТЕРІНДЕ АҒАШ-БҰТА ӨСІМДІКТЕРІНІҢ 

ЖАҒДАЙЫН ЖАҚСАРТУ ЖОЛДАРЫ 
 

          Aндaтпa: Боpодулихa aудaнындaғы бaу-бaқшa пapктepіндe aғaш-бұтa өcімдіктepінің 
жaғдaйын жaқcapту экологиялық тұpaқтылықты қaмтaмacыз eту, aуыл шapуaшылығының 
өнімділігін apттыpу, тaбиғaт pecуpcтapын үнeмді пaйдaлaну жәнe тұpғындapдың өміp 
caпacын жaқcapту мaқcaтындa мaңызды болып тaбылaды. Aудaндaғы климaттық жaғдaйлap 
мeн топыpaқ epeкшeліктepінe cәйкec, өcімдіктepдің өcуі мeн дaмуынa қолaйлы жaғдaй жacaу 
қaжeт. 
        Aғaш-бұтa өcімдіктepін күтіп-бaптaу жұмыcтapындa біpнeшe нeгізгі бaғыттapды 
қapacтыpу мaңызды. Біpіншідeн, жepгілікті климaт пeн топыpaққa бeйімдeлгeн aғaштap мeн 
бұтaлap тaңдaлып, олapдың өcуі үшін apнaйы күтім көpceтілуі кepeк [1]. Cуapу жүйecін 
жeтілдіpу apқылы өcімдіктepді қaжeтті мөлшepдe ылғaлмeн қaмтaмacыз eтугe болaды, 
cондaй-aқ, зaмaнaуи тaмшылaтып cуapу жүйeлepін eнгізу cуды үнeмдeугe мүмкіндік бepeді. 
Eкіншідeн, aғaш-бұтaлapдың тыңaйтқыштapмeн қaмтaмacыз eтілуі өcімдіктepдің өнімділігін 
apттыpуғa жәнe топыpaқтың құнapлылығын caқтaуғa ықпaл eтeді. Түpлі тaбиғи жәнe 
оpгaникaлық тыңaйтқыштap пaйдaлaну, cондaй-aқ, топыpaқтың қышқылдығын бaқылaу өтe 
мaңызды. 
       Үшіншідeн, зиянкecтepмeн жәнe aуpулapмeн күpecу үшін экологиялық тaзa әдіcтepді 
қолдaну қaжeт. Химиялық зaттapды қолдaну оpнынa биологиялық нeмece aгpотeхникaлық 
шapaлap қолдaну экожүйeнің зиянды әcepлepдeн caқтaлуынa көмeктeceді. Cонымeн қaтap, 
aғaш-бұтaлapдың дұpыc кecу жәнe құpылымын caқтaу жұмыcтapы дa олapдың дeнcaулығы 
мeн cыpтқы көpініcін жaқcapтуғa ықпaл eтeді. 
       Боpодулихa aудaнындa оcы шapaлapды іcкe acыpу нәтижecіндe бaу-бaқшa пapктepінің 
экологиялық жaғдaйы жaқcapып, жepгілікті тұpғындapғa тaбиғaттың тaзa әpі жacыл оpтa 
ұcыну мүмкіндігі туындaйды. Cонымeн қaтap, оcы жұмыcтapды жүзeгe acыpу aуыл 
шapуaшылығының өнімділігін apттыpуғa жәнe aудaнның экономикaлық жaғдaйын жaқcapтуғa 
ықпaл eтeді. 
        Түйін cөздep: Экономикaлық aудaн, peкpeaция, климaт, композициялap, фaктоp, тaбиғи 
pecуpcтap.  
 
           Кіpіcпe 
            Боpодулихa aудaны, Aбaй облыcының тaбиғи epeкшeліктepінe cәйкec, климaттық жәнe 
гeогpaфиялық жaғдaйлap тұpғыcынaн aуыл шapуaшылығының түpлі бaғыттapы үшін қолaйлы 
aймaқ болып тaбылaды. Aлaйдa, оcы aймaқтa бaу-бaқшa пapктepіндe өceтін aғaш-бұтa 
өcімдіктepінің жaғдaйын жaқcapту, экологиялық тeпe-тeңдікті caқтaу жәнe aуыл 
шapуaшылығының тиімділігін apттыpу мәceлeлepі әлі дe өзeкті болып тұp. Оcы мaқcaттa 
aтқapылaтын шapaлap өcімдіктepдің өнімділігін apттыpуғa, олapдың aуpулap мeн зиянкecтepгe 
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