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Abstract. The forest resources of Mongolia are 1246719 cubic meters, 79.3% of which are larch forests.
Larch forests are complex ecosystems with rich biological diversity compared to other plant communities
and are valuable raw materials for production, making it essential to protect, restore, and expand their area.
Therefore, to support forest restoration, tree nurseries, and soil fertility in reforestation areas, as well as
to increase nutrient availability for plants and enhance soil bioactivity, the “Urga” liquid biofertilizer was
used to produce compost by combining fully decomposed manure, bran, insect biomass, and fallen leaves.
The agrochemical properties of the compost were determined as pH of 7.43+0.5, electrical conductivity of
2.1940.1 ds/m, organic residue content of 82.23+5%, ash content of 7.87+5%, moisture content between
24.22-40.0%, nitrate (NOs) at 14.6 ppm and potassium oxide (K-O) at 127.0 ppm. Microbiological and
agrochemical analyses of soil treated with compost showed increased beneficial microorganisms, with in-
creased pH, available phosphorus by 1.3 mg and available potassium content by 30 mg. The compost result-
ed in an average annual growth increase of 15.2 cm (p < 0.005) in Siberian larch (Larix sibirica) compared
to the control group. As a result of this study, testing organic waste as compost using the effective micro-
organism-based “Urga” liquid biofertilizer has shown a positive effect on soil fertility and plant growth.
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Introduction nant and hence - provide favorable living conditions [3].
. .. . In recent years, microorganisms have been successfully
In recent years, with the rising population, and waste, . .
. . . used to protect the environment and to process agricul-
greenhouse gas emissions increase have driven numer-

ous countries worldwide to explore solutions for effec-
tive waste management and recycling [1]. Among them,
it is crucial to study the potential of recycling organic
waste through biologically effective microorganisms to
produce biofertilizers for agriculture and support its ef-
forts in bioremediation [2].

In 1988, Japanese scientist Tero Higa developed
the EM /Effective microorganisms/ technology, which
kick-started the production of different types of biofer-
tilizers and biopreparations [3], [4]. The technology is
based on the principle that the soil’s natural microflora
can shift towards more beneficial characteristics when
the essential soil microorganisms are introduced to infer-
tile soil, allowing the microorganism to become domi-

tural and urban waste more effectively [5].

Coniferous forests comprise 93.3% of Mongolia’s
forest resources, with larch forests comprising 85%, ce-
dar forests 9.5%, and pine forests 5.4%. Larch forests
represent complex units of biological diversity within
plant communities and are a valuable raw material for
production. Therefore, it is essential to protect, restore
and expand the area of larch forests [6], [7].

In the previous research, biofertilizers application on
Scots pine (Pinus sylvestris) and blackcurrant (Ribes ni-
grum L.) resulted in an average annual growth of 8.57
cm/year in Scots Pine and 14.07 cm/year in blackcurrant
compared to the control, the number of flowers in black-
currant bushes doubled confirming a statistically signifi-
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cant positive impact on plant growth [3].

Biofertilizers produced using biologically effective
microorganisms are important for soil structure enhance-
ment, nutrient enrichment (Nitrogen, Phosphorus, Potas-
sium, etc.), pathogen control, agricultural productivity,
bioremediation, reforestation and greening [8].

In Mongolia, commercially available biofertilizers
are made with animal manure and sheep wool, however
biofertilizers utilizing other types of organic waste have
yet to be developed. The objective of our research is to
study the effects of compost fertilizer, produced from
organic waste using “Urga” liquid biofertilizer, on the
growth of Siberian larch (Larix sibirica) and soil fertility.

Materials and methods

Soil hygiene and microbiological analysis experi-
ments have been conducted in the Microbial Synthesis
Laboratory following standard methodologies: MNS
6341:2012 [9], MNS ISO 4831:1999, MNS ISO 6579-
1:2020, MNS 6341:2012, and MNS ISO 18400-105:2022
[10].

Soil agrochemical indicators were determined using
Thuringian method for humus content, the Machigin
method for mobile phosphorus content, the flame pho-
tometric method in a 1% ammonium carbonate solution
for mobile potassium, the complexometric method for
exchangeable bases, a pH meter for soil pH, and the io-
nomeric method in an aqueous extract for electrical con-
ductivity using.

The main properties of the compost fertilizer were an-
alyzed at the accredited soil laboratory of “Nart Consult-
ing” LLC. The pH was measured using a pH meter, and
total nitrogen, phosphorus, and potassium contents were
determined through wet ashing by incineration in sulfu-
ric acid. Total nitrogen was quantified using the Kjeldahl
method, the total potassium content was measured using
flame photometry, available phosphorus and potassium
were analyzed using spectrophotometry in a 1% ammoni-

Table 1. Agrochemical parameters of compost

um carbonate extract, available potassium was quantified
by flame photometry, salinity and electrical conductivi-
ty were measured using the ionomeric method, total ash
content was determined by incineration and the organic
residue was calculated using a computational approach.

Composting Method: Organic waste, including fully
decomposed manure, pest biomass, wheat bran, and fallen
tree leaves, was processed with a C/N ratio of 25-30 and
an initial moisture content 40-65% [2], [11], [12], [13],
[14]. The composting process was enhanced using “Urga’
liquid biofertilizer, which was enriched with effective mi-
croorganisms. “Urga” is a liquid biofertilizer developed
through biotechnological methods from a consortium of
highly active bacteria, yeasts, fungi, actinomycetes and
microalgae- each isolated from Mongolia ecosystems.

Compost fertilizer meeting the MNS 6507:2015 stan-
dard was applied to the afforestation area located in the
Khar Usan Tokhoi of Gachuurt, Bayanzurkh District,
Ulanbaatar. Siberian larch (Larix Sibirica) seedlings
were selected and tested according to the MNs 6139:2010
standard. In the experiment, 0.5kg of compost fertilizer
pers square meter was applied [15], [16] and 60 Siberian
Larch seedlings aged 5-7 years were used. The 30 seed-
lings were chosen as the control group, and the rest of
30 seedlings were fertilized with compost; the seedlings
were monitored biannually for two years. The height of
each Siberian Larch seedling was measured by a metric
tool with a precision of 0.1mm [15], [17] and the results
were compiled for analysis. Statistical analysis was per-
formed using One-Way ANOVA.

Results and discussion

Dr. Bazars has researched the fertilization of seedlings
and saplings in Mongolia. The researchers’ analysis indi-
cates that the optimal dosage of fertilizers for growing
conifers, including larch, varies depending on the charac-
teristics of the region and soil conditions. Plants require
16 essential chemical elements, with their composition
comprising substances such as carbon, nitrogen, phos-

Parameters pH EC,ds/m  Salinity, ppm Humidity, % re(Zir:(i;l?:,l(‘:’ . Ash content, %
1 7.43 2.19 0.98 24.22 82.23 7.87
Table 2. Agrochemical parameters of compost
Parameters Available elements, mg/100g Total compounds, (%)
NO, PO, K,0 N PO, K,0
1 79.00 14.6 127 1.13 0.76 0.89

26 Microbiology



Erdenechimeg et al. / Proc. Inst. Biol. 40 (2024) 25-35

phorus, potassium and others. However, these substanc-
es are often not readily available in nature or in forms
that plants can directly use, and their scarcity leads to
decreased concentrations as plants utilize them, resulting
in a gradual decline in soil fertility. Therefore, it is neces-
sary to determine fertilizers dosages based on the unique
soil and climatic conditions of specific regions, as well as
the biological characteristics of the plants [18], [19]. The
determined the fundamental agrochemical parameters of
the compost produced using the laboratory facilities and
“Urga” liquid fertilizers.

The table above shows that the pH is 7.43, indicating
a weakly alkaline condition. The organic residue content

Table 3. Agrochemical parameters of the soil

Prior to testing biofertilizers on the growth of Siberi-
an larch in the afforestation area, a microbiological anal-
ysis of both the compost and the soil in the experimental
area was conducted.

The analysis results were compared with the findings
observed after the application of biofertilization indicat-
ing that the soil contains a higher abundance of beneficial
microorganisms post-fertilization.

In 2019, research conducted at the Institute of Ge-
ography and Geoecology of the Mongolian Academy of
Sciences on the growth of Siberian larch in a seedling
nursery tested the “Urga” liquid biofertilization, which
resulted in 0.5 times increase in the number of azoto-

Cation exchange capaci- Available nutrient

Treatment pH  EC,ds/m Sal;mty, Humus, % ty, mg-eq/100g mg/100g
% Ca® Mg PO, K,0
Control 6.75 0.033 0.22 345 15.4 3.0 1.3 14
Experiment 7.78 0.404 0.20 3.66 114 52 2.6 44

is 82.23%, total nitrogen is 1.13%, active phosphorus is
0.76%, and active potassium content is 0.89%.

The agrochemical analysis results comparing the soil
of the experimental area, which fertilizers with compost,
and to the control area were presented in Table 3 for the
Siberian larch (Larix sibirica) planted in the afforestation
area at Khar Usan Tokhoi in Gachuurt, Bayanzurkh Dis-
trict, Ulaanbaatar.

The agrochemical analysis results of soil samples
from a depth of 0-25 cm indicated that the pH increased
from slightly neutral to neutral, reaching 7.78, due to the
effect of biofertilizer application compared to the control.
Electrical conductivity (EC) increased by 0.371 ds/m,
while humus content rose by 0.21%. The levels of active
phosphorus essential for plants increased by 1.3 mg, and
potassium content by 30 mg. Therefore, it is evident that
compost enhances soil fertility.

bacter and a fourfold increase in actinomycetes; howev-
er, our study found that the total number of azotobacter
increased by 3.8 times, while the total number of actino-
mycetes increased by twofold. The comparative results of
the microbiological analysis of the compost biofertilizer
and the soils from the experimental and control sites are
presented in Table4.

According to the table above, compared to the quan-
titative analysis of soil microorganisms in the field fertil-
ized with compost, the total number of bacteria increased
by 3.3 times, azotobacteria by 3.8 times, actinomycetes
by 2 times in 2024, all of which contribute to improved
soil fertility. In 2019 and 2020, Tsogtbaatar and col-
leagues conducted experiments at the Forest Restoration
Center in Shar Kholoi, Gachuurt Valley, Ulaanbaatar.
They prepared improved soil by composting organic
materials such as sawdust, manure, tree bark, decom-

Table 4. Microbiological parameters of the compost and the experiment field soil

Ne The total number of Compost Control Field soil fertilized with
microorganisms (10% (109 compost (10°)

Year 2023 Year 2024
1 Bacteria 52 6.0+34 23.049.2 20.0+8.2
2 Azotobacter 4.5 50+£34 12.0+4.4 19.0+£3.3
3 Actinomycetes 2.5 8.0+34 13.0+£3.8 18.£3.0
4 Yeast 3 3.0£34 7.0£3.0 1.3+0.3
5 Lactic acid bacteria - 0.1+34 0.3+0.11 0.2+0.1

p<0.005
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posed fallen wood mass from the forest, plant biomass,
and perlite mixed with soil. The experiment, conducted
on 2-years-old Siberian larch (Larix sibirica) seedlings,
showed that the seedlings in the improved soil grew 1.43-
8.83 cm taller than those in the control group, indicating
that the enhanced soil had a significant positive effect on
seedling growth and biomass formation [20].

In 2019 and 2021, Sudrajat and colleagues carried out
a study at a nursery in Nagrak Java, Indonesia (06°6°74”
S, 106°51°27” E). They planted seeds of three woody spe-
cies, such as Neolamarckia macrophylla, Neolamarckia
cadamba and Nauclea orientalis and were transplanted
to the field six months later. Compost fertilizer was pre-
pared from agricultural waste rice husks and enriched
with phosphate, nitrogen, arbuscular mycorrhizal fungi
(AMF)-including Glomus sp.-1, Glomus sp.-2, Acaulo-
spora sp., and Gigaspora sp. The experiment spanned
over 3 years, while each plant received 3 kg of compost
fertilizer annually. The parameters of the growth of the
plant were determined by the measurement of the height
and branch diameter — hence, the results showed that 3-
years-old N.cadamba exhibited the highest growth, with
a height of 10.87 m, 84% taller than the control and a
branch diameter of 13.45 cm, 45% greater than the con-
trol, N.orientalis and N.macrophylla reached heights of
9.27-8.15 m 67-69% taller than the control and diameters
of 12.71-10.31 cm 45-100% greater than the control [21].

In 2016 and 2017, Tong and Sun conducted experi-
ments in the afforestation area of Yufa, Daxing District,
Beijing (116°18” E, 39°30°N) using Styphnolobium ja-
ponicum trees, where compost was prepared from affor-
estation green waste combined with urea and beneficial
microorganisms, including Thichoderma spp, (60%, v/v)
and Phanerochaete chrysosporium Burdsall (40%, v/v),
processed over 42 days. The compost was applied in three
variants and compared to the control, were the compost
reduced soil pH to 7.28-7.48 while increasing total soil
nitrogen, available phosphorus and available potassium
by 25-28%, 200-400%, and 80-177%, respectively[22].

“Urga” biofertilizer, fertilized with Siberian larch
(Larix sibirica) seeds was produced using a variety of
effective microorganisms. Beneficial microorganisms
actively support each other’s functions and growth, each
fulfilling specific roles that enrich low-fertility soil and
promote plant growth and development [16]. In experi-
ments conducted in 2015 and 2016 by Sainbileg et al on
Siberian pine (Pinus sibirica) at the “Myangan Khurga”
tree nursery site run by “Mon-Agronik” LLC in Bayan-
chandmani soum, Tuv Province, trees fertilized with com-

post showed an average annual height increase of 1.37
cm compared to the control, while trees fertilized with
liquid “Urga” biofertilizer showed an increase of 8.57 cm
per year. In our current study, the average annual growth
of Siberian larch (Larix sibirica) in the second year of
testing (2024) showed a statistically significant increase
of 15.18 cm per year in height. The annual growth of Si-
berian larch (Larix sibirica) in the control group was 69
cm/year, while in the group fertilized with compost was
84.18 cm/year. Comparing the average growth of trees
fertilized with compost to the baseline measurements at
the start of the experiment yielded a p-value of 0.005,
indicating a statistically significant effect of the compost
on the growth of Siberian larch.

Siberian larch (Larix sibirica) growth, cm/year

——

100
1

60
I

Growth, cm/year

——

20

Sibirian larch (Larix sibirca) growth, cm/year

Control (2023) Experiment (2023) Control (2024) Experiment (2024)

Fig. 1. The results of the experiment Siberian larch (Larix

sibirica) compost
Conclusion

1. Fertilizing Siberian larch (Larix sibirica) trees with
compost fertilizer increases their average annual
growth and positively impacts soil health.

2.  Producing compost fertilizer from organic waste
materials through microbial processing is essential
for improving soil fertility, reducing pollution, and
enhancing bio productivity.
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Amumrraii On4mnj OMeTHU KOMIOCT OOPA0OHBI
Cubups lunsc (Larix sibirica)-anii 6COJIT, XOPCHUN YP/KUJI ITAM/I
Y3YY/ICOH HOJIOOr CyIaJicaH IYH

[Tarmap SPIPHIYNMAT
YPKUHIXAM (), MeuxOasp Y YPUUHTYSIA
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Xypaanryii. Mosron opasl oiiH Heell 1246719 moo merp Oaiimar 6a yyHuit 79.3%-wir muHICOH OH
333m13r. HIuH3CcaH off Hb Oycaa ypramiislH OYATIMIIHIH JOTPOOC HAPUIHH OYPIdIT OYXHii OMOJIOTHIAH OJIOH
sAH3 OaiiIyIBIH 0T HATIRI Oaljar Oereef YWIABIPIDIUIH YHIT TYYXUH 31 y4up TYYHHHT XaMraaiax,
HOXOH COPIIIX, yIMaap MIMHACOH OWH TaiOaifH Xd3MXK33T HAIMAIIAYYIIX [aapajara 3yd €coop TaBUTIAX
6aifHa. TuiiMd3¢ OH HOXOH CIPTIIIT OOJIOH MOJT YPIKYYIIIT, OMKYYIANTHIH TATOAWH XOPCHUH YPIKII IITHM,
ypramai amuriargax 00IuCHIH XaHTaMKUUAT HIMATIYYIIIX, XOPCHUI OMOJIOTHITH WAIBXHUUT CaibKpyyax
3opuaroop “Ypra” muHr3H OHOOOPHOOT ammriaH OypIH si3apcaH Oyyll, XHBAT, MaBXUHH Onomacc,
MOJTHBI YHACaH HaBY 33p3T OPraHWK MaTepUaNyyIBIT Oarcapd KomMmocT 0opmoo raprad aBcaH. Kommoct
6opmoons! pH 7.43+0.5, naxunraan gavkyynax gaasap 2.1940.1 ds/m, opranuxk ynaarman 82.23+5%, yHe
7.87+5%, umiir 24.22-40.0%, NO, 14.6 ppm, K,O 127.0 ppm aryynamxraii 6aiina. Kommoct 6opmooroop
OopacoH TanbaliH XOpPCHUH MHUKPOOHMONOTHHH OOJOH arpoXVUMHWH Y3YYJIDATYYAUNUT TOJXOPXOMIIK
XappIlyyJiaxaj amurTaid ormam ouetHuil Too ecceH, pH 6om0H XenenreeHT GochopsiH aryymamx 1.3 mr-
aap, XeJeNTreeHT KanuiH aryymamk 30 mr-aap HIMArAcsH OaiiHa. Kommoct 6mobopaoor xsparmx yen
Cubups [unsc (Larix sibirica) MOTHBI XUINHH AyHAAX 6CONT XSHAITHIH OYIATTIH Xaphilyymaxan 15.2
cm/xun (p<0.005)-p HdMATACHH OaiitHa. DHAXYY CyHainraaHsl Yp AYHI OYTIIMKHAT Onumin ouetHui “VYpra”
MIMHTYH OMOOOPI0O0T AIKIIIAaH OPTAHHMK XasATIUIBIT KOMIIOCT 00p00 OOJITOH TYypIIUXaJ XOPCHHH YPIKUIT
IIMM, YPTaMIIBIH ©COJITO]] ePridp HOIee DK OaifHa.

Tyaxyyp yre: amurrail Onauia OUeTIH, UM O00PI00, KOMITOCT, XOPCHUI YK UM
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© 2024 3oxuoru(xr). CC BY-NC 4.0 snnens.

Opuni

XaHTaX ©rBeJl XOpCHHH XIBUHH MHUKPOQIIOp amurT

N NIMHX YaHAPT [IMDKHHD T3COH OWITONTOJ YHIICIICOH
CYYAHIAH XKWIYYII XYH aMBIH ©COJT, XOT XasrIall, . .
. N . Oaiimar [3]. Baliramp OpYHBIT XaMmraaiax, XeJlee ax
XYIIMKHUWH XUHH giarapajl ux?3p HAIMAITI»K Oaifraa

ydupaac MPNXMHH yIAC OpPHYYA XOT Xasrajaa JaxuH
0oJIOBCpyyJIax TajJbIH Cyjairaa HMX33p XHibk OaifHa
[1]. YyHuit HOr Hb OMOJIOTHHH WIPBXT OMYMI OUETIH
AIIUIIIaH OPTaHMK XasATUIBIT JaXWH OOJIIOBCPYYIDK, MM
6opa00 rapraH aBy, razap TapuaiaH 00JIOH OMOJIOTHIH
HOXOH COPIIRITH] alIUIIax OOJOMXKHUr Cyanax sBaanl
oM [2].

1988 onx Smons! 3pmsmTaH Tepo Xura up EM /Ef-
fective microorganisms/ TEXHOJOTHHT OOJIOBCPYyYJICaH
Hb OJIOH TOPIIUITH O1M000PI00, OO0 IMAITHINH IXTIITUUAT
TaBbcaH [3], [4]. DHIXYY TEXHOJIOTH Hb YP)KWI IUMIYH
XOPCOHN XIPIrTdil Oaliraa ammrt OWYmMiI OMETHYYAMUAT

JOMUHAHT OOJITOH, aMbJpax TaaTall OpPUMH HOXIEIHHT

axyiH OOJOH XOTBIH XOI XasrJUIbIl WIYY Yp AYHTIMH
0ooBCpyyIaxaa OWYI OMSTHUHT CYYJIMHH KHITYYId
aMYKIJITTal amuriiax upcaH [S].

Mownron opasl oiftH HeenuitH 93.3%-uir muIMYYCT
01 23210k Oairaaraac 85%-wir MHHACOH OH, 9.5%-miir
XylIaH o, 5.4%-uiir HapcaH Oil TyC Tyc 333K OaifHa.
[TuHACaH off Hb Oycaj ypraMiiblH OYIr3MIUTHIH JOTPOOC
HapuiiH Oypmden Oyxuii OMOJOTHHH OJIOH sSTH3 OaifTbIH
LOTIl HArARN Oaijar Oereen YWIIBIPIDIUHH YHOT
TYYXUH 31 y4up TYYHHHI Xamraajaax, HOXeH CIpIasx,
yIMaap MIAHACOH OHH TainOaifH X3MXKIIT HIMITAYYIIX
maapyiarataii [6], [7].

bunnuii  yppa XWMHIACOH cydaliraaHbl  JTYHIDAC
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xapaxaz komroct 6opnoo He OiftH Hapc (Pinus sylves-
tris), Yxpuite aynauii Oyt (Ribes nigrum L.)-1 y3yyidx
HeJIeer' TYpIIMXaJ OWH HapCHbl JKWIMWH JyHIAX
OCONITHIT XSHANTTal Xxapelyydaxam 8.57 cM/kKui,
yXxpuite HyHui Oytann 14.07 cM/kun mityy ypranTrau,
MOH JKMUMCHHMHA OyTHBI Oar IPUTHAH TOO 2 JaxXuH
HNX3CCOH OyI0y CTaTUCTUK OONOBCPYYAAaNThIH IYHII3D
yprajiraja 3epar Hejee Y3YY/DK Oairaar torroocoH [3].
buonoruitn UmAPBXT OWUYMI OWETIH AaIMIJIaH TapraH
aBcaH mmM 00paoo Hb (a30T, pocdop, Kaxu T.M) SMIIT
TOPYYJISTYAMIr XsHaX, OWOJOTWMIIH HOXOH COIPIIIIIT,
OVKyyJanT, razap TapuajaH, HOTOOH OalryyJam>KUiH
OYTIIMKHMNT HIMAIAYYIDXA dyXad ad XoJO0OorIoITOH
oM [8].

Mamnait yncelH XyBbJA MajblH ©Ter Oyyl, XOHWHBI
HOOCOOP KOMIIOCT OOpIo0 XMHH XyJajilaaHn rapraaj
Oaiiraa OomoBu Oycaj OpTaHWK XasAT/JJIBIT  XapaaxaH
aIIUrIIaxryi OaiiHa. BuHui cynanraansl aXKII6IH 30pHIITO
Hb OPraHUK Xasraabr “Ypra” mHUHrIH 0H000pI00roop
00OBCpyyIaH KOMIIOCT Oopmoo rapraH aB4, CuOmpn
mmHae (Larix sibirica)-HMi ©CONT, XOPCHUH YPKHI

HIMMJI X3PXOH HOJIO6IK OyHTr CyIiax oM.
Cynajaraanpl MaTepuaJl, apra3yi

XepcHUi 3pyY1axyil, MUKPOOHOIOT MAH ITUHIKHIITIAT
TyC XYPI2IBHTUHH ~ MuUKpoOBIH HUMIBKIMAH
naboparopug MNS 6341:2012 [9], MNS ISO 4831:1999,
MNS ISO 6579-1:2020, MNS ISO 18400-105:2022 [10]
CTaHAApT apra3yidH Haryy Xuibk I'yHURTrIB. XepcHUH
Y3YYJIIIT,

apraap,

arpoXvMUIH SUI3MaruiiH  aryyiaaMyKHir

¢dochopbiH
aryyJaMuir MauuruHel apraap, XeJIeJIreeHT KaJluiH

Tropunruiin XOIOJITOOHT
aryyiaaMkuir 1%-uitH Hyypc Xy4IHiH aMMOHBI yyCMall
JNONMUAH (OTOMETPUHH apraap, COJWILOX CYYpPHYIbIT
KOMIIJIEKCMETPUMH apraap, XepCHUH ypBaJIbIH OpPYHbIT
pH Metpa3p, maxmiraan AaMmxKyylaX dYaJBapbll yCaH
XaHJaHJ HOHMEpHItH apraap TyC TyC TOJOPXOHIIOB.

Kommoct  OOpmOOHBI  YHACOH  Y3YYJDITYYAMHH
ypBaJbH OpuHBIT pH MeTp33p, HUHTa30T, hochop, KamuiiH
aryyJIaMXUIT HOWUTOH YHCKYYJIJITUIHH apraap XyXpuilH
XY4WIA IIaTaax, HUMT a3oTeir KenbaaneiH apraap,
HUUT KamWiiH aryyJamMkuir IeduidH (OoToMeTpaIsp,
xemenreeHT ¢ocdop, Kamuir 1%-uiH HYYpCXYyWwiIMitH
AMMOHUIH XaHJaH]| CIEKTPO(OTOMETPIIP, XOAOITOOHT
KaMir — genuidH  (OTOMETpIdp, HJaBCKUIT  OOJOH
LHaxXWIraal AaMKyyllaXx 4aJBapbll MOHMEpUIH apraap,
HUWT YHCUNUI IIATAANTBIH apraap, OpraHuk YJO3TIJIMAT
XXK-nitn

XOPCHHUH UTIAMIKITIICAH JIA00paTOpHI TOXOPXOMIIOB.

TOOIOOHBI apraap “Hapr xoHcantuar”

KomnocT xwmifx apra: OpraHuk Xor xasrjaaa 0010x
OypaH O0OJOBCOpPCOH ©OTer Oyyll, XOHeeNT MIaBXUiH
Omomacc, ymaaH OyymailH XUBOT,

MOJHBI yYHacCaH

Hapumir C/N-nitH xappriaa 25-30, aHXHBI YMHTHIH
aryynamx 40-65% O6aiixaap toomox [2], [11], [12],
[13], [14] O6yTa>MkuT Omumn OueTHHi “Ypra” MIMHTH
6robopooroop 6ooBCpyyaaB. “Ypra” 0uobopmaoo Hb
MOHT0JT OpHBI SKOCUCTEMDIC SJITacaH, OMOJIOTHIH OHIOD
WIPBXT 0aKkTepu, APOXIK, MOOTOHIOp, AKTHHOMHIIET,
OMYMI 3aMTUiH XOPLUIBIT OWMOTEXHOJIOTHIH apraap

60J10BCpyyJICaH MKUHT3H 0HO0OOPI00 IOM.

MNS 6507:2015
Oopmoor VYmaanOaarap XOTHIH basH3ypX AYYpruitH

CTaHJapT XaHracaH KOMIIOCT

lauyyprein Xap Ycan Toxoiia Oalipnax OWXKYylTaaThIH
Tanbaiia Tapumainkyyican Cubups mundc (Larix sibir-
ica)-n typmcan 6ereem MNS 6139:2010 craHmapTeiH
naryy conros. Typmwiran 1 mM.xB tan6aiig 0.5 kr [15],
[16] xommocT O60Opmoo X3pAridx’3p TooumoH Cubuph
MHA3CHUN 5-7 HacTail 60 MWUPXAT Cyysrauplr alluriias.
Cubups WMunsc (Larix sibirica)-auii sxHuit 30 1
TapBIIBIT XSHANTAAp, Aapaaruiid 30 mI TapbIbIT KOMIIOCT
60pmooroop OOp10Xk XOEp KUITHIHH XyTaraana 4 yaaaruia
XOMXKWIT XUicoH. CHOMph HIMHACHUH Tapbll OypHiiH
oHApUiH X MokuaTHUT 0.1 MM HapwiBWIANTal METPIIP
[15], [17] rapaap X3MKMX Yp IYHI HOITI3B. YP AYHT
One-Way ANOVA ammmrial CTaTUCTHK O0JIOBCPYYJIaiuT

XHHB.
Cynanraassl Yp IYH, X3J13JI0YYJI3T

Mamnaii yacan Tapbll Cyyiaraubll OopJoxX Tamaap
Cylanraa MIMHXWITIHUE @XJIbIl JOKTOp baszapcan
xuicoH Oadmar. Cy/uaay/iblH OIMHKWITI) CyJaliraaHbl
YP IYHID3C Y39X3 MIMIMYYCT MO, TYYHHIl IOTOp
IMIMHACHUNA Tapbll ypryyjaxal OOpJOOHBI aIIurTai
TYH XOMJK?3 Hb TyXallH Oyc HYTTHHH OHIUIOT, XOpCHUH
HOXII0JIOOC XaMaapaH XapuJillaH auiryi 6aiaar. Anusaa
ypramang 16 opunM XWMHHH OoOmuc MIaapmiaratai
Oaiimar GereeJ TIATIIPUIH OYTID] HYYpPCTOpPOrd, a3or,
docdop, Kanu rIX MIT AEMEHTYY] aryyiaraiar. [9Bu
5Ar33p 60I¥C Hb Oalrams 133p TIP OOITOH XYPIIIIIITIA,
ypraman amwuriaxajx Xsuibap xon0apT  Oalmarryi,
ypramaj amiriiaxblH —XHPI3p THAMIIPUHAH  XIMIKID
Oaracax, XopCHHAN YP)KWI IIAM Myyanar 6ariHa. Uitmaac
TOJJOPXOH HyTar OpHBI XOpC Iar YyypblH ©BOPMOI]
HOXIIOJI, yPramiiblH OHOJIOTMIH OHIUIOr00C IIaJTraallaH
60pIOX TYH XOMXKI3T TOITOOX IAapjajara ypraH rapd
Oaiimar [18], [19]. buxg nmaGopatopuitH MaTepuaiiar
6aa3 mP9p yHARCIIH “Ypra” mmHr3H 01no00pI00roop
6os10BCpyysIcaH ~ KOMIIOCT

OOpIOOHBI  arpOXUMUITH

YHJCAH Y3YYJIITUIT TOAOPXOUIOH Yp AYHT TOOLIOOJIOB.
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1-p xycHarT. KommocT 60pao0HbI arpoXUMUIH 3apuM Y3YYIITYYA

Y3yymat pH Y, ds/m Jasc, ppm Yuiir, % Opranuk YHc, %
ynmrm, %
1 7.43 2.19 0.98 24.22 82.23 7.87
2-p xycHort. Kommoct 60p00HbI arpOXUMHIH 3apUM Y3YYIIATYYA
Y3yymat XeenreeHT aeMeHTyYY 1, Mr/100r Huiit Oypanmxyyna, (%)
NO, PO, K,0 N PO, K,0
1 79.00 14.6 127 1.13 0.76 0.89

J39pX XYCHAITIIC Y33X3]1 YpBajblH opurH Oyroy pH
Hb 7.43 Oyroy cyn mynimr 6aitHa. OpraHuk yJIadTadI
Hb 82.23%, mmiit azor 1.13%, xenenreeHT (ochop
0.76%, xenenreeHT KanmiH aryymnamk 0.89% Oaiina.
VYnaanGaatap xoTbiH basH3ypx nyypruitn ['auyypTbiH
Xap VYcan ToxoWn Oalpiax OWXKYYyJanTBIH TaOai
TapuMaipKyyiacan Cubups mwmHdc (Larix sibirica)-wir
TapuajcaH TaJ0aiiH XepCHHr KOMIOCT OOpA00roop
OOpIOH TYPUIMITHIH TajOalir XSHANTHIH TamOanWTait
XaphllyyJICaH AarpOXUMHHMH HIMHXHITIHUA JYHT 3-p
XYCHOITI Y3YY/9B. XopcHuid 0-25 cM-UIH TYHIAC K
aBY arpOXMMUIH IIMHXKUAJITI XUMCOH Y AYHT XsSHANTTal
xapbltyynaxaja pH cyi caapmar opyHooc caapMar Oyroy
KOMIIOCT OOpJ0OHBEI Hemeereep 7.78 OOMK HIMATACOH
Oaiina. [laxmnraan mamkyynax gagsap (EC) vp 0.371
ds/m-s9p, sumaruitn aryymamx 0.21%-p HAIMArACHH
OaitHa. Ypramana 3aiiimryi maapaiarataii XeeJIreeoHT
¢dochoprir aryymamx 1.3 mMr-aap, XeHeNreeHT KaluiH
aryynamk 30 Mr-aap Tyc Tyc HOMOIJICOH Hb KOMIIOCT

3-p xycHIrT. XepcHUI arpOXUMUNH MIUHKUIMYHUNA Yp IYH

0OpII00 XOpCHUM YpXKWI IHUMJ HeneeTdi Oaliraa Hb
xaparjgax OaifHa.

OibkyynanTbis Tanoaitn CuOMpk IMUHAICHUHN yprajraj
KOMITOCT OOpJIOOT TYPIIMX aKIJIBIT SXIYYIIXUHH ©MHO
KOMITOCT 0O0p/00, TYPIUWITHIH Tal0alH XOpCHUH
MHUKPOOHOJIOTHIH HMIMHKUIITIAT XUHK TYHIPTIICOH. YT
MIHKAITIYHANR XapruyT KOMITOCT O0pI00T00p OOPICOHBI
Jlapaax MIMHKWIMIHUNA XapuyTaid Xapbllyylaxaa Xepc
alurT ouymi oueTHp Oasbkcan. Tyxaiin6an 2019 ona
TY A-nita [Nazap3yit-I'eosxonoruita xypasmuruita OitH
HOOII, 0¥ XaMIaaJUIbIH caj0apblH TYPIIWIT Cy/JaraaHbl
MOJT YPKYYITHHH Tan6aiH Cubnupb MIMHAICHUNA ypraiaraj
“Ypra” muHMH Onobdopmoor TypmicaH CalHOWIAT
HapbIH Cyiaraansl AyH]T a30To0akTepuita Too 0.5 1axun
HAMAIIMK OaficaH 0011 9H? CyAairaaHbl aXIIBIH YP IYHI
3.8 maxwH HIMATACOH. KoMImocT 60pmo0 00I0H TypIIviT,
XSIHQITBIH  Taj0aiiH

XOPCHUH  MHUKPOOHOJIOTHIH

IIMHXKWITHANR  XapblLlyylcaH JYHT 4-p XYCHIITO[
Y3YYJI3B.

HIuHrIrImx [IuM TIK32IUNH
XyBunbap pH  LJ4Y,ds/m Jasc,% Slmsmar,% _CyypuyA, Mr-oke/100r  smemenryyn, mr/100r
Ca® Mg PO, K,0
XsHaNT 6.75 0.033 0.22 3.45 15.4 3.0 1.3 14
Typmunr 7.78 0.404 0.20 3.66 11.4 5.2 2.6 44

4-p xycmart. Kommoct 60p00 60J10H TypIIHiITHIH TanbaiH XepCHNUI MUKPOOHOIOTHIH Y3YYIIUIT

No buuunn GueTHUt HUHT TOO Komrmoct XsaHanT KommocT 6oprooroop 6opacon
60p100 (109 tanbaiin xepc (10°)
(10°) 2023 on 2024 on
1 bakrepu 52.0 6.0+£34 23.0+£9.2 20.0+8.2
2 AzotobakTepu 4.5 50+34 12.0+4.4 19.0£3.3
3 AKTUHOMHUIIET 2.5 8.0+34 13.0+£3.8 18.£3.0
4 Jpoxox 3.0 30+£34 7.0£3.0 1.3+0.3
5 CyYH XywniiH O6akTepn - 0.1+34 0.3+0.11 0.2+0.1
(p<0.005)
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JP9pX  XYCHOITIIC Y39XdA KOMIIOCT OOpI00roop
OOpaCcOH TanOalT XSHAITBIH TAOAWH XOPCHUN OWYMII
OMeTHUI TOOH Y3YYJINTTAH Xapbhyymnaxan 2024 oHp
OakTepuitH HUWT Toor 3.3 jaxuH, a30TO0aKTepUH HUIT
Toor 3.8 JaxuH, aKTHHOMMIECTUMH HUHT TOOI 2 JaXWH
HAMOATYYJICHIID XOPCHUN YPXKUI HIMMHHUT CallKpyyJnK
Oaiiraa Hb Xaparjgax OaiiHa.

2019, 2020 onnx barmopkx HapbiH YiaanOaatap
x0T, ['auyyptein amubl [llap xoomnoit naxp “OHr HOXOH
copradx ToB”-1 CHOMPH IMUHICHUH X0Ep HacTall TaphIBIT
ypTac, Oyyl, MOAHBI XOJTOC, OHIOOC TapcaH yHall
MOJHBI 6MXOPCOH MAacCC, yPraMJjblH MacC, IEPIUT 33P3T
OpTaHUK HATIIYYIUHT XOPCTIH XOJIHH KOMITOCT ORIITTIH
caiDKpyyJicaH Xepc rapraH TypLICaH TYPIIMJITBIH Yp
nyHn xsHantaac 1.43-8.83 cM ennmep Oaiiraa Hb DHIXYY
caibkpyylcaH Xepc Hb TapbIlbIH OCONT, Omomacc

OYPIIIIXI YyXal raxk y3x3d [20].

2019, 2021 onn CynmpaxkaTr HapblH
Harpak, Xasa, Wumones (06°6°74” S, 106°51°27”
E)-uitH Mom YpXYYITHHH cypanraaHsl TanOaiin Ne-
olamarckia macrophylla, Neolamarckia cadamba,
Nauclea orientalis TypBaH 3yWJI MOJIOT ypramMibIT
YP33p TapuiT XUk, 6 capblH Japaa X33pHiH HOXLe
LIMDKYYJIOH TapHajicaH. XeJee aX axXyWH XOr Xasriail
6oox Oymaansl Xanbc, (Gocdar, a30ThIH XaHTAMKHUAT
caibkpyynaar amurt meereHIpuiir (AMF: Glomus sp.-
1, Glomus sp.-2, Acaulospora sp 6onon Gigaspora sp)
alllUIIIaH KOMIOCT 60pa00 OonoBcpyyiica. TypIiniThir
TypBaH XWJIMHH XyranaaH] XUHCOH Oereej Xuia Oyp
ypraman Tyc OYpuHr 3KI/TyH HOPMOOp OOpACOH.
TyplmnTbiH IyHI TypBaH HacTail ypramiblH ©HIeD,
MOYpUIH HaMeTp, TUTAM OProHUNUr TOHLOPXOHI0Xoa N.
cadamba Hb XaMTUIH OHIIOP OCOITHUT Y3YYJICOH OYyHOy
10.87 M ypracan Hb xstHanTaac 84%-uap ux, AMaMeTp Hb
13.45 cm Oatican Hb xsHanTaac 45%-uap ux, N.orientalis
oonon N.macrophylla up 9.27-8.15 M Oyloy XsiHanTaac
67-69%-uap ennep ypracat, quametp b 12.71-10.31 cm
Oyroy xstHanTaac 45-100%-nap wnyy Oaifraar y3yyJnkan

[21].

2016, 2017 onx Tour Hap bawkun (116°18° E, 39°30°
N) maxe Jacun nyypruitan FOdan Gaiipiagar Tarm Tai
OVDKYYJaNTBIH TOCIUIH TanOaiin Tapecan Styphnolobi-
um japonicum MoabIr 00pJoH TypuicaH. OiKyyIanTbH
HOTOOH XOI XasrjaJl TYYXUH 3JUHAT MOuYeBHH OOJIOH
ammMrT MeereHUpHiH Trichoderma spp-wiAH XOIUMOT
(60%, v/v) 6onou Phanerochaete chrysosporium Burdsall
(40%, v/v) 33par amurraidi Ouunia OMETHHH XOCIO0I00p
6omoBcpyynaB. Kommoct 6opmoor 42 XOHOTHIH TypIn
6onoscpyyiacan. Kommoct OGopmoor 3 XxyBuibapaap

OOpACOH TYPUIMITBIH YP IYHT XSIHAITTal Xapbllyyinaxaj
xepcanit pH-r 7.28-7.48 Gonron OyypyymK, XepCHHI
HUIAT a30T, X6101reeHT (Hochop, XOJAeIreeHT Kalu TyC
oyp 25-28%, 200-400%, 80-177% Tyc Tyc HIMAIICIH
OaitHa [22].

Cubups mwmHAIC (Larix sibirica)-HUA  TapbIbIr
OopmcoH “Ypra” GMOOOPIOOT OJIOH TOPIUHH amrurrTait
Ouumi OMEeTHUHT alllUIVIaH raprad aBcaH. AIMIT OWYMII
OMeTyya Hb Ore OMEeMITHX?? HUIPBXUHUT JIMKUH UIDBXTIH
0COX YPXKIAT ydpaac Tyc OYpHUHH TOHOPXOH YYprHAT
TYHIPTIH YpKWI UM Oararail Xepcuilr OasmKyyirk,
ypramiiblH ©COJIT XOKIUUT Javkadr [16]. 2015, 2016
orn CaitHOmmr HaperH TeB alimMruiiH basHuaHIMaHB
CyMbIH “MsiHran Xypra” HIpTdi# razapr Oaiipiaax “Mon-
Arponnk” XXK-uiiH Moa ypXKYYATHHAH Tanbail naxb
Cubups Hapcann (Pinus sibirica) XWACIH TYPIIUITAAC
Xapaxaj KOMIIOCT 00pJ00roop OOpICOH MOJAHBI JTyHAAX
OHIPUIT XSHAITBIH OYJIArTIH xapeiyyyitaxam 1.37 cm/
JKWI, MHHTH “Ypra” Omobopmooroop OOpICOH yen
8.57 cM/KWIIIP TyC TyC HAMOAIICIH. XapuH OWITHUI
cymanraaraap TYpIIMATBHIH 2 naxb kwin (2024 oH)
Cubups mmHAC (Larix sibirica)-r xoMmocT 60pmooroop
00pI0X0Jl MOAHBI JYHIK OHIOD XSHAITBHIH OYJIIITIH
xappiyynaxan  15.18

CTaTUCTHKHUIH XyBBJI 3pC siraaraii 6aite. CuOups mmHIC

CM/KHJI39D HAMOIJCOH  Hb
(Larix sibirica)-Huii XsTHaNTHIH OYJATUNH KITUIH ©COIT
69 cm/xkuiI, KoMIocT 6opaooroop Oopacon yem 84.18
cm/xun GaitB. Kommoct Gopmooroop OOpAcOH MOIHEI
OCOITUIH TyHJQX Y3YYJIUITHIT TYPIIWIT 3XJIDX YCUHH
XOMKWITUMH AyHJOQX yTratail xapelyynaxaa P yrra
b 0.005 Oytoy CuOuph MIMHAICHUI ypranTag KOMIIOCT
00p100 HeNee K Oalraar xapyyink OaitHa (1-p 3ypar).
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Cubuppb mmHsc (Larix sibirca) 6cout, cM/aKuI
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1-p 3ypar. CuGups mmndc (Larix sibirica)-r xoMroct 60pa0oroop 60pJCcoH yp AyH

Hdyrssar

1. Cubups mmmHIC (Larix

00pI00T00p OOPAOXOA MOIHBI JKWIMWAH JTyHIAXK

sibirica)-T  KOMIIOCT

OCOJIT HAMITIYK, XOPCHHUHA DIpYYH TeseB Oaiiman
9epaT HOIlee Y3YYIIK OaiHa.

2. Oprasuk XOr XasTmadx 33pdT TYYXUH OIANT

Omumn  OueTH?Ip  OONOBCpyyJaH  KOMITIOCT

00pI00  YHIIBIPIAX  Hb  XOPCHHUH  YPIKHII

OIUMUAT  CallKPYyIDK, OOXHpANBIT Oyypyylnax,

OMOOYTIIMIKUHT  HIMAIAYYIIIXIT qyxaja ad

X0J00rI0NTOM OaiiHa.
Tanapxaa

DHIXYY CyJairaar Xuibk TYHIPTIDX — HeXLel

oonomokuiir oarocon BCIIVS, IMumxmx Yxaan
Texnonoruitn Can, IIIYA-nitn buonoruitn XypasiH,
“Hoamxuiin puppmsrt xypasmssn Monronn” TEB-u xamt
OJIOH]I TaTapXax Oaifraaraa WIdpXUILIbE.
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