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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 outx [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 soll
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 [9-73].

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

rowth of pine seedlings

Factor

Influence on the
Growth of Seedlings

Optimal Conditions

Ways to Improve

Nutrients (N, P, K,

Ensure growth,
strengthen roots, and

N: 0.5-2%; P,0s: 0.3—

Application of compost,

trace elements) increase resistance to | 1%; K,0: 0.5-2% humates, mineral
. fertilizers
diseases
; Affects rooting, water | Loamy, friable, rich in Addition  of organic
Soil structure matter (compost,

and air permeability

humus

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)

. _ Deficiency causes slow | Moderate humidity,
Moisture-retaining i .
ability growth; excess causes | good N water | Peat, humus, mulching
root rot permeability

, . Improve mineralization | . : . ... | Use of Dbiological
Microorganisms . ; High biological activity
. . and enhance immunity . products, green
(bacteria, fungi) . of soil .
of seedlings manure (siderates)
Soil temperature Affepts root activity and +15. 425 °C Dark. . mulching,
nutrient uptake humidity control
- Delays growth, impairs | Electrical conductivity | Soil leaching, gypsum
Salinity ” o
root nutrition <2 mS/cm 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 soll
characteristics of the city of Semey are shown in Table 2.

Table 2 - Soil characteristics of the city of Semey

Characteristic Description

- Dark chestnut soils: 4.5-3.0% humus.- Light

Types of soils chestnut soils: 3.0-2.0% humus.

2.0% — 4.5%, which indicates a low level of

Humus fertility.
- Slightly acidic soil reaction, which is beneficial
Acidity (pH) forgcro{)s.

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

Macronutrient content

Average pollution index: 35.3 (lead (Pb),

Heavy metal pollution cadmium (Cd), zinc (Zn), copper (Cu)).

Soils are prone to erosion, especially in areas

Erosion processes )
P with low humus content and weak structure.

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

Improvement measures

Regular monitoring of heavy metal content in
soils.

Pollution monitoring

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 comle ‘

o Features of the complex's operation:

e + 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 [75].

e « Garden area: the area planted with pine trees is 20.4 hectares.

o -« Staff: 26 employees are involved in the nursery care and planting of new seedlings, as well as
20 temporary workers each season.

o Atthe 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:

e 1. The first group is the sowing of pine seeds in soil enriched with vermicompost .

e 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 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.
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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 H Vermicompost H Kekkila Peat H Difference \
| Maximum height (cm) || 9 I 12 || +3cm |
| Minimum height (cm) || 3| 4 | +1cm |
Average maximum height 8.95 11.57 +3.32 oM
(cm)
Average minimum height 438 6.00 +1.62 cm
(cm)
\ Ungrown seedlings (pcs.) H 39 H 21 H -18 \
\ Dead seedlings (pcs.) H 3 H 0 H -3 \
| Diseased seedlings (pcs.) || 1 I 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)

100 - 39

100

PE HOTYMYC

100 090,25

Kekkila Peat Group:

3)

100 - 21

100 = 94.75%
100

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 éer;r)mcompost Kekkila peat (cm) Difference (cm)
Average maximum 8.25 11,57 +3.32
height
Average minimum 4.38 6.00 +1.62
height

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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BITUAHUE KOMINOCTA C IOBABJIEHUEM TOP®AHBLIX MUHEPANOB HA POCT
CEAHUEB COCHbI

AHHOmMauus: B cmambse paccmampueaemcs enusiHue Komrocma ¢ dobasneHueMm mopghsiHbIX
MUHepasiog Ha pocm U 8bIKUBAEMOCMb CEeSHUE8 COCHbI 00bIKHOBEHHOU (Pinus sylvestris) 8 necHbix
numomHukax. WccnedoeaHusi nokasanu, 4mo UCMonb308aHue opaaHu4vyeckux ydobpeHud,
0b02aW€HHbIX MOPSAHBLIMU KOMIMOHEHMaMu, criocobcmeayem yryHweHU CmpyKmypbl M[04Yebl,
MO8bIWEHUI0 co0ep)xaHusi 2yMyca U MUKPO3/1IeMEHMO8, He0bxo0uMbIx Or15i MOSTHOUEHHO20 pa3eumusi
KopHeeoUl cucmembl. B xode 3KkcrnepuMeHmos u3ydasucb pasfiuyHble pornopyuu Komrocma u
mopasiHbix 00bagoK, a makxxe nposodusiack cpasgHUMesbHasi OUeHKa pocma cessHues U ux buomaccsi.
Pe3ynbmamabi nokaseigarom, 4mo CO8MECMHOEe UCIMOb308aHUEe 3MUuX KOMIOHEHMO8 oebiuiaem
e8bhKugaemMocmb caxeHues Ha 4,5%, cHuxaem nomepu nocado4yHo20 Mamepuana 8 2 pasa u
yckopsiem pocm pacmeHul Ha 3—4 cMm. YryJdweHHas aspayus u enazoydepxxusaroujas criocobHocme
rnoyYebl crrocobecmeosarnu rnoebIWeHUr ycmoul4yueocmu pacmeHul K cmpecco8biM ¢hakmopam.

Kpome mozo, ¢beHonoaudeckuli aHanu3 riokasas, 4YmoO CaxXeHUbl, 6blpali€HHbIe C
OdobasneHueM mopghsiHbIX MuHepanos, umenu 6onee pa3sumyro KOPHE8yr cucmemy U aKmueHO
Hapawueanu 6buomaccy. [lonydeHHble pe3ynbmambl nodmeepxdaom  uesecoobpadHocmb
ucrnosib308aHus 3moul MexXHO1I02uU 8 JIeCHbIX MUMOMHUKaXx U npoeKkmax rno 80CcmaHo8/1eHUI0 /1eC0o8,
[OCKOJIbKY OHa HEe MOJIbKO MOo8bIiaem ypoxalHOCMb CaxeHues, HO u criocobecmeyem co30aHuro
3KosI02UYeCKU ycmouUyusbiX JTIeCHbIX HacaxOeHul. Pa3pabomaHHble pekomeHOauuu mo2ym 6bimb
ucronb308aHbl 0ns1 OanbHedwel onmumu3ayuu cybcmpamos u ynydweHuss Memodoe rnocadku, 4mo
0COBEeHHO 8aXXHO 8 yCII08USIX USMEHEeHUSs KiuMama u 0egpadayuu roys.

Knroueeble cnoea: cocHa 0ObIKHOBEHHASs!, CaxkeHUbl, JIeCHbIE MUMOMHUKU, KOMIOCm, mopa,
MuHeparbl, ydobpeHus, opeaHu4deckue 0obasku.
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LWbIMTE3EK MUHEPATOAPBI KOCbIIFAH KOMMOCTTbIH KAPAFAU KOLUETTEPIHIH
OCYIHE 9CEPI
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AHHOmMauusi: Makanada wbiMme3eKk MuHepandapbl KOCblifaH KOMMIOCMMbIH OpMaH
numomMHukmepiHoeai kadimei Kaparal kewemmepiHiH (Pinus sylvestris) ecyi MeH emip cypyiHe acepi
Kapacmebipbinadbl. 3epmmeynep WbIMMe3eK KOMIOHEHmMMmepiMeH 6alibimbiiiFaH oOpaaHUKarsiblK
mbiHalimkbiwmapOb! KoridaHy morbipak KypbiibIMbIH XXakKcapmyfra, mambip XyUecCiHiH morsiblK damybl
YWIH Kaxemmi Kapauwipik rneH MukpoasemeHmmepdoiH MesnwepiH apmmbipyra biKnaa ememiHiH
Kepcemmi. QKcriepumMeHmmep KOMIocm reH WbiIMme3€eK KocranapbiHbiH apmypsii npornopuusinapbiH
3epmmedi, COHbIMEH Kamap kewemmepdiH ecyi meH osnaplbiH buomaccacbiH carbiCmbipMalibl
baranay xypeidindi. Homuxenep 6y komnoHeHmmepdi bericy kewemmepdiH emip cypy OeHeeliH 4,5%
- fa apmmbipamblHbiH, OMbIPFbIZy MamepuasbiHbiH XOfanybiH 2 ece asalmambiHbiH XoHe
ecimiOikmepdiH ecyiH 3-4 cm xbindamdamamabiHbiH Kepcemedi.

CoHbiMeH Kamap, beHonozusinbiK masnday WbiIMme3eK MuHepandapbiH KOCbIM ecipieeH
KewemmepdiH mambip Xyleci 0ambiraH xoHe buomaccaHbl bericeHOi mypoe ecipemiHiH kepcemmi.
Hemuxxenep 6yn mexHOM02usiHbl OpMaH MUMOMHUKMEPIHOe xoHe opmaHOapObl KasifibiHa Kenmipy
xobanapbiHOa KondaHyObiH OpbIHObIIbIFBIH pacmaliObl, elmkeHi o5 kewemmepdiH ©6HiMdiniaiH
apmmeIpbin KaHa KolimaliObl, COHbIMEH Kamap 3KO/02UsifbIK mypakmbl OpMaH eKresnepiH Kypyra
biKnan emedi. ©3ipreHaeH Hyckaynap cybcmpammapObl 00aH api oHmMalnaHoObIpy XeHe OMmbIpFbI3y
adicmepiH Xakcapmy ywiH naltdanaHbinybl MYyMKIiH, Oyl ocipece KaumammabiH 632epyi MeH
mornbipakmsbiH 0ezgpadayusicsl xardalbiH0a MaHbI30bI.

Kinm ce30ep: kadimei kaparal, kewiemmep, opMaH nMuUMOMHUKMEPI, KOMIOCM, WbIMME3EK,
MuHepandap, meiHalumkbiwmap.
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BOPOAYIINXA AYAAHbIHOAf bl BAY-BAKLIA ITAPKTEPIHOE Af'ALL-B¥TA ©CIMAIKTEPIHIH
XAFLOAUBIH XXAKCAPTY XXOJT4APbI

AHOamna: Bopodynuxa aydaHbiHOarbl b6ay-bakwa napkmepiHoe araw-byma ecimMOikmepiHiH
XarOalbIH XakKcapmy 3KOM02UsIbIK MmypakmbliibIKMbl Kammamachi3 emy, ayblil wapyalbliiblfbIHbIH
eHimOiniaiH apmmeipy, maburam pecypcmapbiH yHeMOi naudanaHy XoHe mypfbiHOapObiH eMip
canachiH xaKcapmy makcambiHOa MaHbI30bl 601bin mabeinadel. AydaHOarkl KiuMammbiK Xardalnap
MeH mornbipak epekwernikmepiHe calkec, eciMdikmepdiH ecyi MeH OamybiHa Konalssl xardal xacay
Kaxkem.

Araw-6yma ecimOikmepiH kymin-6anmay xymbicmapbiHOa 6ipHewe Heezizai barbimmapObi
Kapacmbipy mMaHbI30bl. BipiHwideH, Xepeainikmi Knumam rneH morbipakka bedimoenzeH arawmap MeH
6ymarnap maHOanbir, onapdbiH ecyi ywiH apHalbl Kymim kepceminyi kepek [1]. Cyapy XxyueciH
Xxeminodipy apKbiribl ecimOikmepldi Kaxemmi menwepde biiFariMeH Kammamachbi3 emyze 605aobl,
CcoHOal-aK, 3amaHayu mamuibinamaifl cyapy XxyuenepiH eHzaidy cydbl yHemOeyze MyMKiHOIK 6epedi.
EkiHwiOeH, araw-6ymasnapdbiH mbiHalimKbiWumapMeH Kammamachi3 eminyi eciMoikmepOiH eHimoiniaiH
apmmebipyfa XoeHe MmonbipakmbiH KyHapribiblfbiH cakmayfa biknan emeoi. Typni maburu XoHe
opeaHukanbsiKk mbiHalimkblwmap natdanaHy, coHdal-aK, monbipakmbiH KbILUKbIIObIFbIH 6akbiiay eme
MaHbI30bl.

YwiHwiOeH, 3usiHKeCmepMeH XoHe aypyrapMeH Kypecy YWiH 3Kono2usinibik ma3sa adicmepoi
KondaHy Kaxem. Xumusinbik 3ammapObl KorndaHy OpHbIHa buoo2usifibiK Hemece a2pomexHuUKarsbiK
wapanap KosidaHy aKOXyUeHiH 3usHObl aceprniepdeH cakmarybiHa kemekmecedi. CoOHbIMEH Kamap,
araw-bymanapObiH OYpbIC KECY XOHE KYPbIbIMbIH caKkmay XymMbicmapbl 0a onapObiH OeHcayrlbifbl
MEH CbIPMKbI KOPIHICIH xaKcapmyfa bikrian emeoi.

bopodynuxa aydaHbiHOa ocbl wapanapobl icke acbipy HemuxeciHOe bay-6akwia napKmepiHid
9KOJTI02UANbIK XarFdalibl xaKcapblir, Xepeainikmi mypfrbiHdapra maburammbiH ma3sa api xacbkl opma
YCbIHy MyMKiHOIei mybiHOaliObl. COHbIMEH Kamap, OCbl XyMbicmapObl XXy3e2e acbipy aybls
wapyawblnbIFbIHbIH 6HiMOIfieiH apmmbipyFa xoHe aydaHHbIH 3KOHOMUKaIbIK XardalblH xakKkcapmyFa
biKnan emeaoi.

Tylin ce30ep: DKOHOMUKarbIK aydaH, pekpeayusi, Kiumam, Komrosuyusinap, ghakmop, maburu

pecypcmap.

Kipicne

Bopoaynuxa ayaaHbl, Aban 0bnbICbiHbIH TabwuFn epekLuenikTepiHe CoMKec, KNMMaTTbIK XXoHe
reorpadusanblK Xargannap TypFbICbIHAH aybin LWapyawbbifbiHbIH TYPRi 6afbiTTapbl YWiH Konannbl
anmak 6onbin Tabbinagbl. Ananga, ocbl anMMakta 6Oay-bakwa napkTepiHae eceTiH araw-OyTa
OCIMAIKTEPIHIH  XafdaWblH  >XakcapTy, 9KOMNOrmaAnblK  Tene-TEeHOIKTI  cakray JXoeHe  aybln
LWapyawblinblfbIHbIH, TUIMAINIMIH apTTelpy Macenenepi ani ae e3ekti 6onbin Typ. Ocbl MakcaTTa
aTkapblnaTbiH LWapanap eciMiktepaid eHiMAainiriH apTTblpyFa, onapably, aypynap MeH 3usiHkecTepre
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