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Abstract. In Mongolia, traditional fallow-based tillage practices have increasingly depleted
soil nutrients, contributing to declines in crop yields. Maintaining soil fertility is therefore
critical for sustainable agriculture. The use of organic amendments, such as compost, offers
an effective approach to improve soil quality and support environmental sustainability. Com-
post derived from organic wastes, including vegetable residues, animal manure, and wood
sawdust, enhances soil organic matter (SOM) and promotes long-term soil health. The study
assessed the impact of compost on the chemical properties of arable chestnut soils. The results
showed that compost increased SOM to 1.83 %, compared with 1.70 % under urea treatment
and 1.67 % in control. Soil phosphorus and potassium content increased by 0.66 mg/100 g and
1.18 mg/100 g respectively, relative to the control. Compost improved SOM by 0.13 %, phos-
phorus — by 0.04 mg/100 g, and potassium — by 0.59 mg/100 g compared to urea. These
findings demonstrate that compost positively affects soil chemical properties and contributes
to soil fertility enhancement.
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Introduction

Maintaining soil fertility is a core requirement for sustainable agricultural production
and long-term food security. However, in many regions of the world, including Mongo-
lia, climate change and intensive land use have accelerated soil degradation processes
[Mijiddorj, 2012].

86



T Khulan, B. Enkhtuya. The Effect of Compost on Fertility of Chestnut Soils (Selenga Aimak, Mongolia)

Mongolian cropland soils are naturally fragile and highly susceptible to erosion.
Strong spring winds can remove the nutrient-rich upper horizon of fallow fields, while
limited fertilizer inputs, declining precipitation, and an increase in drought frequency
exacerbate soil degradation processes [Nambar, 2022]. Under such conditions, improv-
ing soil fertility becomes essential for sustaining rainfed crop production and ensuring
the long-term productivity of chestnut soils [Choijamts, 2004].

Enhancing agricultural productivity and increasing resilience to climate change
requires approaches that simultaneously improve soil condition and reduce environ-
mental risks. One such approach is the integration of compost into cropping systems
[Khulan, Enkhtuya, 2020]. Composting recycles organic waste while reducing reliance
on chemical pesticides [De Ceuster, Hoitink, 1999]. Compost produced from low-cost
organic waste is both environmentally friendly and economically feasible [Oyungerel et.
al., 2020]. Compost increases SOM content, which enhances drought resistance, nutrient
retention, and biological activity. High-quality compost, when applied systematically,
has been found to reduce erosion, improve soil aggregation, enhance water storage and
soil fertility. Compost also positively affected soil physical, chemical, and biological
properties [Davis, Wilson, 2005]. Farmyard manure with inorganic fertilizers reduced
soil acidity and improved soil structure, while inorganic fertilizers provided immediate
nutrient availability [Achieng et al., 2010].

SOM influences soil structure, water holding capacity, and erosion resistance. SOM
is a complex mixture of plant and animal materials in varying stages of decomposi-
tion, microbes, and the substances they synthesize in the soil [Lehmann, Kleber, 2015].
Soil organic matter improves soil structure by binding mineral particles into aggregates,
enhancing soil porosity and water infiltration [Lal, 2003]. Compost has many positive
impacts on the soil and plant production, improving SOM content and quality, and soil
health in general [Sadegh-Zadeh et al., 2018]. It minimizes soil salinity [ Youssif et al.,
2018], improves drought tolerance [Eboibi et al., 2021], increases plant growth and yield
[Aiging et al., 2021].

Considering the importance of organic amendments for enhancing soil fertility and
sequestering carbon, understanding how compost affects soil properties is essential for
developing resilient and sustainable agricultural strategies in the country.

Materials and Methods

The study was carried out on chestnut soils at the experimental field of Monostoi
Nuruu Farm, located in Eruu, Selenga aimak, Mongolia. The region receives an annual
precipitation of 350400 mm and follows a fallow — wheat — wheat rotation. The
experimental field covered 1 hectare (10 000 m?). It was divided into four plots of 2 500
m?, each separated by a 2-meter buffer strip. The wheat variety Darkhan 144 — a mid-
early, drought-resistant variety — was used for the experiment. Four fertilizer treatments
were established and each treatment with four replications:

1) control (no fertilizer);

2) NPK 16:16:16 (Nitroammofoska);

3) urea (46% N);

4) compost at a rate of 10 t/ha.
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The compost applied in the study was produced at the Mongolian University of Life
Sciences (Darkhan-Uul). It had a well-decomposed, granular texture, a characteristic
earthy smell, and 39 % moisture content. Laboratory analysis showed that the compost
contained 31.8% OM, had a pH of 6.75, total N of 0.84 %, total P of 1.7%, total K
0f 2.58%, and a C/N ratio of 14:1.

Results

The compost improved the chemical properties of chestnut soils compared to both
mineral fertilizers and the unfertilized control. The results show that compost supplies
essential nutrients, such as N, P, and K, and also contributed to improving soil reaction,
organic matter content, and cation composition (Table).

The results showed that soil pH ranged from 7.21 (control) to 7.83 (urea), indicating
slightly alkaline conditions across all treatments. Compost application resulted in a pH of
7.46, suitable for most crops. Organic matter content increased with compost application
to 1.83 %, compared with 1.70% under urea and 1.67 % in the control, demonstrating
positive effects on soil organic carbon (Table). Higher OM enhances nutrient availability
and microbial activity, critical for sustainable crop production.

The research result was observed Calcium (Ca) and magnesium (Mg) levels were
significantly higher in the compost treatment (9.6 and 12.0 mg equivalent /100 g soil,
respectively) and in the NPK treatment (8.8 and 12.4 meq/100 g, respectively) compared
with the control (8.4 and 8.0 meg/100 g soil) (Table 1). These differences were statisti-
cally significant (p < 0.05).

The nitrogen (NO,-N) was highest under compost (1.64 mg/100 g), reflecting
enhanced nitrogen availability. Available phosphorus (P,0,) increased by 0.66 mg/100
g compared to the control and by 0.04 mg/100 g compared to urea. Exchangeable potas-
sium (K,O) increased by 1.18 mg/100 g relative to the control and by 0.59 mg/100 g
relative to urea, demonstrating the nutrient-releasing capacity of compost (Table).

Table
Effects of compost and mineral fertilizers on soil chemical properties
EC OM Ca Mg NO,-N [ P,O, K,0
Treatment pHw (dS/m) (%)
meq/100 g

Control 7.21 0.22 1.67 8.4 8 0.9 0.28 1.61
N20P20K20 7.62 0.087 1.93 8.8 12.4 1.36 0.44 3.38
Urea 7.83 0.052 1.7 10 10.4 1.22 0.31 2.2
Compost
10 t/ha 7.46 0.061 1.83 9.6 12 1.64 0.93 2.79

These results demonstrated that compost application effectively improves soil chem-
ical properties, enhances OM content and essential nutrient availability. Compared with
mineral fertilizers, compost additionally contributes to soil structure, moisture retention,
and microbial activity, which is particularly valuable for croplands in Mongolia.
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Annomayus. B MOHronmMu TpaauMOHHbBIE METO/ bl 00pa00TKH MOUBBI [0 ITAPOM BCe OOITbIIE
HCTOLIAIOT ITUTATEJIbHBIE BELIECTBA ITOYBbI, CIOCOOCTBYS CHHIKEHHIO ypoxkaitHocTH. [ToaTomy
ToA/Iep KaHKe TUIOAOPOANS TIOUBBI UMEET pellaloniee 3Ha4eHUe sl yCTOHYNBOTO CEIbCKOTO
xo3stiicTBa. Vcmionb30BaHNEe OPraHUYECKHUX 00aBOK, TAKMX KaK KOMITOCT, — 3((EKTUBHBIH
MOAXOJ, K YJIYYIICHUIO Ka4eCTBAa MOYBBI M IOIAEPKAHUIO 3KOJOTHYECKOH yCTOWYMBOCTH.
KomrocTt, moqy4eHHbIH 13 OpraHMYeCKUX OTXOJI0B, BKIIOYAsl PACTUTENIbHBIE OCTATKH, HABO3
U JpeBECHbIC OMWIKHU, YBEJINUMBACT COJCpXKaHUE opraHuueckoro eniectsa (OB) moussl u
CHOCOOCTBYET €€ JI0JITOCPOYHOMY 3[J0pPOBBIO. B ITPOBEICHHOM HCCIIEI0BAaHUH OLIEHHBAIOCH
BIIMSHUE KOMITOCTAa HAa XMMHUYECKHE CBOMCTBA ITAaXOTHBIX KAaIITAHOBBHIX ITOYB. Pe3ynmbrarhl
nokasanu, 9yto xkomnoct ysenmumi OB o 1,83 % mo cpasnennio ¢ 1,70% mpu ob6paboTke
MoueBuHOH u 1,67 % B koHTponbHOM Bapuante. Coxepxanue Qocdopa n Kaaus B IOUBE
yBenuuniock Ha 0,66 Mr/100 r u 1,18 Mr/100 T COOTBETCTBEHHO IO CPABHEHHIO C KOHTPO-
JeM. B oTir4re oT MOYeBHHBI KOMITOCT YITYUIIIMII COJIepKaHHe OPraHMYeCKOro BEIIEeCTBA Ha
0,13 %, dpocdopa — 0,04 mr/100 1, a kamust — 0,59 mr/100 1. [TonyueHHBIC pe3yIbTaThl CBU-
JIETEJILCTBYIOT O TOM, YTO KOMITOCT IOJIOKHTEJIFHO BIMSIET HA XMMUYECKHE CBOMCTBA MOYBEI
1 cII0COOCTBYET MOBBIIICHHUIO €€ TIIOOPOIHSL.

Kniouegvie cnosa: opranndeckne 0CTaTKH, KOMIOCT, OPFaHUYECKOE BEIIECTBO MOYBHI, TUTA-
TeJIbHBIC BEIIECTBA ITIOYBHI.
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