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Abstract. Under the agro-ecological conditions of Mongolia, agricultural enterprises and
individual farmers cultivating potatoes and vegetables have the potential to achieve stable
yields. However, in recent years, declining soil fertility and increasing dependence on mineral
fertilizers have highlighted the need to expand the use of naturally derived organic fertilizers.
Compost, which contains essential macro- and micro-nutrients, has shown positive effects
on crop performance in international studies. Given Mongolia’s increasingly arid climate,
determining an optimal compost application rate is crucial for promoting ecological and
sustainable agriculture. This study evaluated the effect of compost on potato (Gala variety)
yield and aimed to identify an appropriate application rate under Mongolian field conditions.
The research was conducted in 2021 at the experimental field of Polytechnic College
in Mandal soum, Selenge Province, using four compost treatments (0, 5, 10, and 15 t/ha)
arranged in a Latin square design with four replications. Results indicated that compost rates
of 515 t/ha produced standard tuber yields ranging from 224.3 to 254.0 c/ha, with the 10 and
15 t/ha treatments achieving the highest yields (247.9-254.0 c/ha). Compost application at
15 t/ha increased total yield by 101 c/ha compared with the unfertilized control. Based on
these findings, compost application, particularly at 10-15 t/ha, is recommended to improve
potato yield while supporting soil health in similar agro-ecological environments.
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Introduction
Potato is one of the most important food, feed, and industrial crops worldwide.
As its cultivated area continues to expand, the diversity of its uses has also increased,
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driving new research directions in modern agricultural science [Davaadorj, Tormandakh,
2011]. In Mongolia, the growing production of potatoes and vegetables highlights the
critical importance of maintaining soil fertility for sustainable developmentof the sector.
To prevent the depletion of natural soil fertility, nutrients removed through harvested
tubers and biomass must be replenished through appropriate fertilization strategies
[Mijiddorj, 2010].

International and regional studies consistently indicate that organic amendments,
particularly compost, can significantly improve crop yield [Choijamts, 2009]. For
instance, data demonstrated potato yield increases in 27% when bio-compost was
used [Seraya, 2017]. Mongolian research findings similarly confirm the positive effects
of organic and mineral fertilizers. S. Ichinkhorloo (1957) recommended applying
20 t/ha manure together with 60 kg/ha nitrogen and phosphorus and 40 kg/ha potassium.
A. Choijamts (2009) reported that producing 100 c/ha tubers requires 49.3 kg nitrogen,
14.3 kg phosphorus, and 80.3 kg potassium, suggesting an N9OP90K90 fertilization
rate and founded the manure application in crop rotations increased potato yield by
19-31.1 c/ha and also improved yields of subsequent crops, showing the extended
benefits of organic inputs.

Since soil is a living system and the foundation of sustainable food production,
enhancing its productivity through organic fertilizers is very important. Organic
amendments not only improve yield but also enhance crop quality. Compost and organic
fertilizers are key components in agroecosystems that ensure soil fertility [Litterick et al.,
2004]. Compost enhances soil health by fostering a diverse community of beneficial
microorganisms, boosting plant resistance, improving soil structure and water retention,
and ultimately optimizing water-use efficiency [Enkhtuya, 2020]. Proper fertilization
that aligns with soil conditions and varietal characteristics is essential for achieving high
yields [Tormandakh, Suvd, 2011].

According to V. G. Mineev’s principles of rational fertilizer application, both nutrient
deficiencies and excesses entail adverse effects. A lack of nutrients restricts crop yield
and quality, whereas excessive fertilizer doses not only raise production costs but also
threaten soil and groundwater contamination, disrupting the ecological balance of
cropland.

Under Mongolia’s rapidly warming and arid climate, the implementation of
environmentally friendly fertilization methods is becoming increasingly necessary. In this
context, newly produced organic compost fertilizers represent a promising alternative, as
compost naturally contains essential macro- and micro-nutrients and has shown superior
effects compared to other organic amendments in various studies.

Therefore, this study aimed to determine the optimal application rate of newly
developed organic compost fertilizer under Mongolian field conditions by evaluating
its effect on potato yield. The findings of this research are particularly relevant for
promoting ecologically sustainable agriculture in the face of ongoing climate change
and increasing aridity.

Materials and Methods

The experiment was conducted in 2021 at the Polytechnic College in Mandal soum,
Selenge Province on chestnut soils. Climate of the region is extra-continental, the annual
precipitation level is of 350-400 mm.
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The compost applied in the study was prepared at the Mongolian University of
Life Sciences (Darkhan-Uul Province) from agricultural organic wastes. It was deeply
decomposed with characteristic earthy smell, 40% moisture content, and granular
texture. The compost characteristics: pH 6.75, Organic matter 31.8 %, total N 0.84 %,
total P 1.7 %, total K 2.58 %, C/N ratio — 14 : 1.

A Latin square design with four replications was used for the experiment. Compost
was applied at four rates: 0, 5, 10, and 15 t/ha. Each plot had an area of 9 m?, 16 plots
or 144 m? in total. The potato variety Gala was planted in rows spaced 70 cm apart with
30 cm between plants. Soil samples were collected from the depth 0-20 cm during
planting time for agrochemical property analysis. The results are presented in Table 1.

Table 1
Soil agrochemical properties
i - PO KO
Characteristic Soil depth, OM, % pH(x,0) N I\;kO 3 2 2
cm mg/keg mg/100g
Value 0-20 1.77+0.25 | 7.28+0.4 | 1.05+0.15 1.2+0.1 8.5+0.5

Yield components included: number of tubers per plant, average tuber weight per
plant, average tuber weight per tuber, standard yield, and total yield. Statistical processing
of the data obtained was performed using Microsoft Excel and Statistica 10.

Results and discussion

Effect of Compost on potato yield components

Proper regulation of potato nutrient supply not only increases tuber and green biomass
production but also positively influences tuber shape and both internal and external
quality characteristics. Yield components were evaluated based on the number of tubers
per plant, average tuber weight, standard yield, and total yield.

Table 2

Effect of compost application rate on potato yield components (2021)

. | Compost Lo Number of Weight per | Average tuber | Total yield
Ne rates Replication tubers (pcs) plant (g) weight (g) (c/ha)
1 [Control 4 455.5 60.5 182.2
2 |5t/ha 4 614.5 71.0 245.1
3 [10 t/ha 4 10 686 71.8 274.4
4 |15t/ha 4 10 708 72.1 283.2

Comparative analysis revealed that unfertilized potato plants produced 8 tubers
per plant. Upon compost application, tuber numbers increased to 9-10 per plant, with
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variation linked to the application rate. This finding underscores the role of compost in
enhancing tuber initiation processes. The highest tuber number (10 tubers per plant) was
observed in both the 10 t/ha and 15 t/ha treatments.

Average tuber weight per plant also increased markedly with compost application.
The 5 t/ha, 10 t/ha, and 15 t/ha treatments produced 614.5 g, 686.0 g, and 708.0 g per
plant, respectively, which represents an increase of 159-252.5 g compared to the control.
On a per-tuber basis, average tuber weight improved from 60.5 g in the control to 71.0—
72.1 g in the compost treatments. Minimal compost rate increased this value reliably.
The results indicate that compost application enhanced key yield components — tuber
number, tuber weight, and plant productivity — most notably at the 15 t/ha rate.

Effect of Compost Application Rate on Potato Yield

Yield was assessed by harvesting five plants from each treatment, calculating the
average yield per plant, and extrapolating to per-hectare yield. Tubers weighing more
than 40 g were classified as “standard”, while those below 40 g were considered
“non-standard”.

The standard yield in the unfertilized control was 169.5 c/ha. In comparison, the
standard yields of the compost treatments were 224.3 c/ha (5 t/ha), 247.9 c/ha (10 t/ha),
and 254.0 c/ha (15 t/ha), representing increases of 54.8—84.5 c/ha over the control

(Fig. 1).

Effect of Compost on Standard Yield
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Fig. 1. Effect of Compost on Standard Yield

Total yield followed a similar trend. Compost-treated plots produced 245.8-283.2 c/ha,
all higher than the control. The highest total yield, 283.2 c/ha, was obtained from the
15 t/ha treatment, which was 101 c/ha greater than the unfertilized control (Fig. 2).
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Effect of Compost on Total Yield
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Fig. 2. Effect of Compost on Total Yield

These results demonstrate that compost application, particularly at higher rates,
significantly enhances both standard and total yield. The improvements are likely due
to increased nutrient availability, better soil structure, and enhanced water retention.

Conclusion

This research demonstrated that compost application had a significant effect on potato
yield. Compost influenced key yield components depending on the application rate. The
results showed that compost application increased average tuber weight, standard yield,
and total yield compared with the unfertilized control.

The 15 t/ha compost treatment produced the highest number of tubers per plant
(9-10), which exceeded the control treatment. It also resulted in the highest average
tuber weight (708 g), which was 252.5 g greater than the control and 22-93.5 g higher
than the other compost treatments.

The highest total yield was also obtained at the 15 t/ha rate, reaching 283.2 c/ha.
This yield was 101 c/ha higher than the control and 8.8-37.4 c/ha higher than the other
compost treatments.

Based on the observed yield components and total yield, a compost application rate
of 15 t/ha is recommended as the most beneficial for improving potato productivity in
the studied agro-ecosystem.
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Annomayus. B arpo3KoIOTHUecKUX YCIOBUSIX MOHTOIUH CEITbCKOXO3SCTBCHHBIC IPEIITPHUSI-
THS U OT/ICTBHEIC (hepMephI, BRIPANMBAIONINE KapTo(eTh U OBOIIIH, CIIOCOOHBI 00eCIIeunBaTh
crabuipHbIe ypoxxan. OHAKO B TTOCIEIHNE TOABI CHIDKEHHE TUIOOPOANS TTIOUBBI M pacTyIas
3aBUCHMOCTBH OT MUHEPAJIbHBIX YJ0OPEHHUIl yKa3bIBAIOT HA HEOOXOAMMOCTh OOJIee IIMPOKOTO
MIPUMEHEHHSI OPraHNYeCKUX YINOOpeHHH MpHUPOIHOro nmpoucxoxaeHus. Kommocrt, conepixa-
i HEOOXOMUMBIC MaKpPO- M MHUKPOAJICMEHTBI, TIOKA3aJ MOJOKUTCIEHOC BIMSHUE HA YPO-
KAHOCTH CEeNBbCKOXO3SIHCTBEHHBIX KYIBTYP B MEKIYHAPOTHBIX UCCICIOBAHUAK. Y UUTHIBAS
Bce Oolree 3aCyNIIMBBIN KrMar MOHTOIHMH, ONpeAeNicHHe ONTUMAaTbHONH HOPMBI BHECEHUS
KOMITIOCTAa MMEET pelIaroliee 3HAuYCHUEe UIS Pa3sBUTHSA SKOJOTWYHOTO M YCTOHYMUBOTO CEIlb-
CKOTO XO03siiicTBa. B 1aHHOM HCCIIEOBAaHMHU OLIEHUBAJIOCH BIHSHHE KOMIIOCTa Ha ypoxKai-
HocTh KapTodens (copt «['anay») u cTaBuiach Lelb ONPENETUTh HOIXOASIIIYI0 HOPMY BHe-
CeHUs B MONeBbIX ycnoBusx Monronuu. MccnenoBanue npoBoguiock B 2021 1. Ha sKkcrepu-
MeHTaIbHOM 1oJie [lonmnTexHImueckoro Kouremka B comone Mangan CeleHrTHCKOTO aiiMaka
C WCITONh30BaHUEM YETHIpEX BapHaHTOB BHeceHms kommocTa (0, 5, 10 u 15 1/ra), pacmomno-
JKCHHBIX 110 CXeMe JIATHHCKOTO KBaJIpaTa ¢ YeTHIPhMsI TOBTOPEHUSMH. Pe3ynbTaTsl MOKa3aim,
YTO BHECCHHE KOMITOCTA B KOJIMYECTBE 5—15 T/ra 00eCeYnsio cTaHaapTHRINA yporkai KiyOHeH
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B auana3one ot 224,3 1o 254,0 w/ra, Ipu 3TOM MaKCHUMaJIbHBIC ypOXKau ObUIH JTOCTUTHYTHI
npu BHecenun 10 m 15 1/ra (247,9-254,0 n/ra). Buecenne xomnocra B Koimmdectse 15 1/
ra yBesmamiIo odmwmii ypoxkait Ha 101 1/ra mo cpaBHeHHIO ¢ HEOOPaOOTAHHBIM KOHTPOJIEM.
Ha ocHOBaHMM 3THX AaHHBIX PEKOMEH/YETCsl BHECCHNE KOMIIOCTA, OCOOCHHO B KOJIMYECTBE
10-15 T/ra, Mg MOBBIIEHHUS YPOXKAWHOCTH KapTo(hens M MOAACP)KaHUs 3J0POBbS TOYBEHI
B QHAJIOTUYHBIX arpOdKOJIOTUUYECKUX YCIOBHSX.

Kniouegvie cnosa: MoHronusi, maonopoiue IOYBbI, Kaprodesb, KOMIIOCT, YPOXKaHHOCTh
KITyOHEii.
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