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Abstract. This study evaluates the effects of organo-mineral fertilization systems combined
with biological preparations on the productivity and soil microbiological indicators of Golden
Delicious apple trees in southeastern Kazakhstan. Using a randomized block design, six fertili-
zation variants— including organic, bioorganic, and mineral treatments - were applied to irrigated
light brown soils with low organic matter content. Results demonstrated that treatments with
biohumus and BioSok Energy Plus significantly increased yields (39-64%,) sugar content (0.5-
1.9%), dry matter (0.8-1.5%), and fruit shelf life compared to controls. Additionally, these treat-
ments enhanced the abundance of beneficial soil microorganisms, indicating improved soil
biological activity and structure. The findings suggest that integrating organic and bioorganic
fertilizers with mineral nutrition promotes sustainable orchard productivity by boosting soil
fertility and microbiocenosis, thereby supporting long-term soil health and sustainable
horticultural practices in arid regions.

Keywords: organic fertilizers, biopreparations, microorganisms, chestnut soils, Golden
Delicious, yield, fruit quality.

INTRODUCTION reaction, and a high sensitivity to structural

Modern horticultural development in and biological degradation when the
arid and semi-arid areas necessitates a organic balance is upset. The '4 per mille’
significant improvement in resource concept [5] and other international initiati-
efficiency while simultaneously preserving Ves to raise the organic carbon content of
or reestablishing soil fertility. By the end of ~soils highlight the importance of actively
the 20th century, it was evident that long- incorporating soil biota into fertility mana-
term use of chemicals in agriculture - such gement and systematically replenishing
as high concentrations of mineral fertili- oOrganic matter.
zers and heavy use of plant protection The quality of the soil is largely
products - depletes soil organic matter determined by soil microorganisms. They
reserves, deteriorates soil structure, and create humic compounds, break down orga-
reduces soil biological activity, especially in nic residues, mineralize and immobilize
irrigated areas [1, 2]. nitrogen and other elements, and create a

According to [3, 4], the light brown barrier that keeps phytopathogens out.
soils in southeast Kazakhstan have a low According to studies, applying organic and
humus content (about 1-1.5%), an alkaline bioorganic fertilizers improves agrochemi-
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cal indicators, boosts microbial community
diversity and activity, and helps agroeco-
systems develop sustainably [6-8].

Because of the favorable climate of
the foothills and the availability of irriga-
tion, horticulture, especially apple cultiva-
tion, is a promising and lucrative industry
in southeast Kazakhstan. Apple farming
contributes to the nation’s economic
growth and food security by diversifying
the agricultural sector in the area.

Because of its high market value and
extended shelf life, the Golden Delicious
apple variety is widely available in the
Almaty region. The rootstock selection, the
mineral nutrition system employed, and
the state of the soil microflora all have a
significant impact on its productivity.
Combining mineral fertilizers with biosti-
mulants and organic fertilizers boosts yield
and enhances fruit quality, according to
several studies [9, 10].

Scientific novelty. This study provi-
des a comprehensive evaluation of the
combined effects of biopreparations and
organo-mineral fertilizers on both the yield
and quality of Golden Delicious apples and
the soil microbial community in irrigated
light brown soils of southeast Kazakhstan -
a region where such integrated studies are
limited.

The research hypothesis is that
applying biopreparations together with
organo-mineral fertilizers will significantly
increase apple yield, improve fruit quality,
and enhance the abundance and diversity
of key soil microorganisms compared to
mineral fertilization alone.

The purpose of this study is to assess
the effects of biopreparations and organo-
mineral fertilizers on the yield and quality
of Golden Delicious apples as well as the
prevalence of the main physiological groups
of soil microorganisms in irrigated light
brown soils in southeast Kazakhstan.

MATERIALS AND METHODS

The field experiment was conducted
on an experimental orchard site located in
the Talgar district of the Almaty region,

62

southeastern Kazakhstan (43°18'N,77°12'E).
The region is characterized by a sharply
continental climate, with hot and dry
summers and cold winters. The soil of the
experimental site is an irrigated light
chestnut loam.

The main agrochemical properties of
the soil were as follows: organic matter
(humus) content-1.3%, determined by the
wet combustion Tyurin method [11]; soil
reaction (pH, water extract)-7.6, measured
using a glass electrode; available phospho-
rus content-low, determined by the
Kirsanov method [11]; exchangeable potas-
sium content-medium, measured using a
flame photometer [11]. These soil condi-
tions are typical for irrigated foothill zones
of southeastern Kazakhstan and are
characterized by limited organic matter

reserves and sensitivity to biological
degradation.
The experiment was conducted

during the 2020-2023 growing seasons.
Each experimental plot included 10 trees,
with a total of 180 trees involved in the stu-
dy (6 treatments x 3 replicates x 10 trees).
Soil samples were collected in triplicate for
each treatment at the end of the growing
season.

Study object and experimental design.
Malus domestica Borkh of the Golden
Delicious variety, which was grown on
MM106 and M9 clonal rootstocks and was
three to four years old when the experi-
ment started, was the subject of the study.
Planting layout: 4x2 m. The moisture con-
tent of the arable layer is maintained bet-
ween 70 and 80% of field capacity through
the use of drip irrigation. Three replicates
and six variations were used in a rando-
mized block design:

1. Control (no fertilizers);

2. Mineral background NggPgoKgo;

3. NPK + Agrofloin;

4. NPK + Al Karal;

5. NPK + BioSok Energy Plus;

6. NPK + biohumus.

“Agroflorin” is a complex natural
biopreparation containing enzymes, amino
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acids, organic acids (succinic, fumaric, etc.),
phytohormones (auxins, gibberellins), vita-
mins (B group), polysaccharides, and
macro- (N, P, K) microelements (Fe, Zn, Cu,
Mn, Na). Al Karal is an organic additive
composed of 70% humic and 25% fulvic
acids. BioSok Energy Plus is a bioprepa-
ration that includes beneficial bacteria,
fungi, and other microorganisms.

Mineral fertilizers were applied both
in early spring and after flowering. Biolo-
gical products were used in accordance
with the manufacturer's recommenda-
tions: Agrofloin - 2.5 ml per 1 liter of
water; Al Karal - 300 ml per 50 liters of
water; and BioSok Energy Plus - 300 ml per
5 liters of water. Some of the solutions were
used to treat seedlings' root systems prior
to planting, while others were used as root
and foliar fertilizers throughout the
growing season. Biohumus was applied to
the tree trunk area in a calculated dose to
create a comparable organic nitrogen
background.

Recording fruit yield and quality. The
following were determined on an annual
basis.

¢ Yield (kg/ha and kg/tree).

Biochemical indicators of fruits in-
clude mass fraction of sugars (%) and dry
matter (%).

Fruit shelf life (maximum storage
period at +2 to +4 °C before loss of com-
mercial quality)). ANOVA with the LSDg.s5
criterion was used at a significance level
of p < 0.05 to assess the reliability of
differences.

Soil microbiological studies. Soil sam-
ples for microbiological analysis were
collected from the rhizosphere layer (O-
20 cm) as per the requirements [12].
Combined samples were collected under
Golden Delicious trees based on the experi-
ment variants. The following indicators
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have been determined: Total number of
microorganisms (TNM) on meat- peptone
agar (MPA); Number of actinomycetes and
bacterial groups on starch-ammonia agar
(SAA), dilution 1073-1075, incubation tem-
perature 29+1 °C, duration 3-7 days; Num-
ber of nitrogen-fixing bacteria from the
genus Azotobacter - on an azote-free Ashby
medium; Number of bacteria from the ge-
nus Pseudomonas - on King B agar medium;
Number of microscopic fungi on the
Chapek-Dox acid agar medium [12, 13].
The results were expressed as colony-for-
ming units (CFU) per 1 gram of completely
dry soil. Colonies were counted with the
Scan_500® 8.0.14.0 colony counter. Statis-
tical processing was carried out in accor-
dance with the ISO 10576:2022 [14].
RESULTS AND DISCUSSION

All fertilization treatments signifi-
cantly increased yield compared to the
control (LSDg.s = 4.3 t/ha). The control
variant produced 18.0 t/ha. Application of
mineral fertilizer (NPKooPgoKgo) increased
yield to 25.0 t/ha, which corresponds to a
39% increase relative to the control.

The addition of biological and orga-
nic components to the mineral background
further enhanced productivity:

NPK + Agroflorin-27.5 t/ha (53%
increase vs control).

NPK + Al Karal-26.5 t/ha (47%
increase).

NPK + BioSok Energy Plus-28.5 t/ha
(58% increase).

NPK + biohumus-29.5 t/ha (64%
increase).

The highest yield was recorded in
the NPK + biohumus treatment, followed
closely by NPK + BioSok Energy Plus.
According to the statistical grouping (Figu-
re 1), these variants formed a separate
homogeneous group with significantly hig-
her productivity compared to the control.
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Figure 1- The yield of Golden Delicious apple tree depending on fertilization
systems. Numbers represents yield increase vs control, %; the same letters above the
columns indicate a statistically insignificant difference

Fruit quality and sugar content
Data on yield, sugar content, dry matter

content, and shelf life are presented in
Table 1.

Table 1 - Yield and fruit quality of Golden Delicious apple trees depending on fertilization

systems
Treatment Yield, t/ha Sugars, % Dry matter, % Shelf life, months

Control 18.0+8 10,2+ 0,2 13,8+ 0,3 4,0
NPK 25.0+£10 11,0+ 0,2 14,3 +0,2 5,0
NPK + Agroflorin 27.5+12 11,6 £0,3 14,8 + 0,3 5,5
NPK + Al Karal 26.5+11 11,4 +£0,3 14,6 £ 0,3 53
NPK + BioSok 28.5+13 11,9+ 0,3 15,0 £ 0,3 5,8
Energy Plus

NPK + biohumus 29.5 + 14 12,1+ 04 15,3 +0,3 6,0
LSDg.5 4.3 1,1% 1,1% 1,0

Fertilization systems also signifi-
cantly affected biochemical parameters of
fruits. Sugar content increased from 10.2%
in the control to:

11.0% (NPK)

11.6% (NPK + Agroflorin)

11.4% (NPK + Al Karal)

11.9% (NPK + BioSok Energy Plus)
12.1% (NPK + biohumus)

The maximum increase in sugars
(1.9%) was observed in the NPK + biohu-
mus treatment. Dry matter content showed
a similar trend, increasing from 13.8%
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(control) to 15.3% under NPK + biohumus.
Fruit shelf life extended from 4.0 months in
the control to:

5.0 months (NPK)

5.5 months (NPK + Agroflorin)

5.3 months (NPK + Al Karal)

5.8 months (NPK + BioSok Energy Plus)

6.0 months (NPK + biohumus)

The differences between the control
and organo-mineral treatments exceeded
the LSDy.5 value (1.0 month), indicating
statistical significance.
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Compared to the control, organomi-
neral variants, particularly NPK+biohumus
and NPK+BioSok Energy Plus, provided:

an increase in dry matter content by
1.2-1.5%j;
an increase in fruit shelf life from 4 to 6

an increase in sugar content by 1.5- months.
1.9%;
12,5
12
11,5
11
10,5
10 4
9,5 4
9 |
Control NPK + NPK +Al NPK + NPK +
Agroflorin Karal BioSok biochumus
m sugar confent,% Energy Plus

Figure 2 - Sugar content in Golden Delicious apples depending on fertilization systems;
the same letters above the columns indicate a statistically insignificant difference

The effect of organic-mineral fertili-
zers on the microbiological properties of soil.
Microbiological analysis of the
rhizosphere layer under Golden Delicious
trees revealed that the use of biological

products on a mineral background resulted
in a significant increase in the number of
different physiological groups of microor-
ganisms (Table 2).

Table 2 - Effect of organo-mineral fertilization on soil microbiological indicators in the

rhizosphere of Golden Delicious apple trees

Total bacteria Pseudomonas Amylolytic
, 4 Azotobacter
Treatment (MPA), CFU (King B), CFU bacteria, bund
x10° g™* soil x10° g™* soil CFU x10° g™t soil | @vundance
Control (no 1.03 £ 0.10 1.20 £ 0.01 1.10 Low
fertilizers)
NPK90P90K90 1.85+0.10 2.10+£0.02 1.40 Moderate
NPK + Agroflorin 2.20+0.10 2.80 +0.02 1.70 Increased
NPK + Al Karal 2.10 £ 0.09 2.60 £ 0.02 1.60 Increased
NPK + BioSok
+B1050 2.40 % 0.10 4.00 £ 0.01 2.00 High
Energy Plus
NPK + Biohumus 2.35+0.10 3.50+0.02 1.90 High
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Compared to the control:

The variants with Agrofloorin (G-2)
and BioSok Energy Plus (G-4) increased the
total number of bacteria on MPA by 2-2.5
times, reaching 2.4+0.1-10° CFU/g compa-
red to 1.03+0.1-10° CFU/g in the control.

The BioSok Energy Plus variant had
4.0+0.01-10° CFU/g of Pseudomonas bac-
teria on King B medium, while the control
had only 1.2+0.01-10° CFU/g.

The most pronounced microbiolo-
gical activation was observed in treatments
combining mineral nutrition with biohu-
mus or BioSok Energy Plus.

The obtained results demonstrate
that the integration of mineral fertilization
with organic and bioorganic components
leads not only to higher yields but also to
qualitative and biological improvements in
the soil-plant system.

The 39% yield increase under pure
NPK confirms that light chestnut soils with
low humus content are primarily limited by
mineral nutrition. However, the additional
11-25% yield increase in organo-mineral
variants indicates that mineral nutrition
alone does not fully realize the productive
potential of Golden Delicious.

The superior performance of NPK +
biohumus (64% increase) can be explained
by several interacting mechanisms:

1. Improved soil structure and aggre-
gation due to organic matter input.

2. Increased cation exchange capacity
and nutrient retention.
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Amylolytic bacteria on KAA increa-
sed significantly in the BioSok Energy Plus
variant, exceeding the control level by
0.9-10° CFU/g.

The number of nitrogen-fixing bacte-
ria from the genus Azotobacter in the soil
under Golden Delicious trees was greater
in the Al Karal (G-3), BioSok Energy Plus
(G-4), and Agrofloin (G-2) variants than in
the control (G-1).

o

Figure 3 - View of an organic apple orchard

3. Enhanced microbial-mediated nut-
rient mineralization.

4. Better synchronization between
nutrient release and plant demand.

Biohumus likely created a buffering
environment that reduced nutrient lea-
ching and improved root zone conditions,
which is especially important in irrigated
arid soils.

The high efficiency of BioSok Energy
Plus suggests that microbial consortia (Ba-
cillus, Pseudomonas, Azotobacter, fungi)
enhanced nutrient solubilization and
phytohormone production, thereby stimu-
lating root development and nutrient
uptake efficiency.

The increase in sugar and dry matter
content indicates improved carbohydrate
metabolism and assimilate accumulation.
Enhanced nitrogen availability combined
with improved microbial activity likely
stimulated photosynthetic capacity and
translocation of assimilates to fruits.

Higher dry matter content directly
correlates with improved storage stability.
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The extension of shelf life from 4 to 6
months suggests better tissue density, im-
proved cell wall integrity, and possibly en-
hanced calcium and carbohydrate balance.

The parallel increase in yield and
sugar content is particularly important.
Often, higher yields dilute sugar concen-
tration, but in this study both parameters
increased simultaneously, indicating im-
proved physiological efficiency rather than
simple biomass expansion.

The 2-2.5-fold increase in total
microbial abundance confirms that organo-
mineral systems activate soil biological
processes.

Increased Azotobacter abundance
suggests enhanced biological nitrogen
fixation, partially compensating for mineral
nitrogen dependence.

The fourfold increase in Pseudomo-
nas spp. under BioSok Energy Plus is espe-
cially significant, as these bacteria are
known for:

Phosphate solubilization.

Production of growth-promoting
substances.

Suppression of phytopathogens.

The stimulation of amylolytic and
fungal communities indicates accelerated
decomposition of organic residues and
improved carbon cycling.

These microbiological shifts support
the concept that soil in intensive orchards
should be managed as a living biogeo-
chemical system rather than a passive
substrate. Enhanced microbial diversity
likely improved nutrient cycling stability
and increased resilience to abiotic stress.

The most effective variants included
biohumus and BioSok Energy Plus, which
resulted in yields of 28.5-29.5 t/ha, sugar
content of 11.9-12.1%, dry matter content
of 15.0-15.3%, and fruit shelf life of up to 6
months. The yield values correspond to the
productivity level of intensive orchards in
their third or fourth year of fruiting, as
reported by [9], [10] found that combining
mineral nutrition with organic and bioor-
ganic fertilizers improves the quality and
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shelflife of apple fruit. Our results on sugar
content andshelf lifeare consistent with this.

The experiments showed that the
tested organomineral fertilizers stimulated
the growth of ammonifying, nitrogen-fixing
bacteria from the genus Azotobacter, bac-
teria from the genus Pseudomonas, amy-
lolytic forms, and a variety of microscopic
fungi, indicating an increase in the bio-
logical activity of the rhizosphere zone. This
indicates an increase in natural soil pro-
cesses that ensure the availability of nitro-
gen, phosphorus, and other elements to
plants. The increase in the number of Pseu-
domonas and microscopic fungi (within
environmentally safe limits) corresponds
to increased plant residue decomposition
and improved soil structure.

The main components of "Agroflorin”
are enzymes and fungal metabolites, which
destroy toxins and improve nutrient ab-
sorption [15, 16]. Amino acids are essential
building blocks for plants, forming proteins
that drive metabolic processes such as pho-
tosynthesis, nutrient transport, and stress
response while also serving as precursors
for hormones, signaling molecules, and
chlorophyll [17]. Organic acids are essential
for plant metabolism, serving as energy/re-
dox carriers (such as malate in the malate
valve), carbon storage, pH regulators, and
biosynthesis precursors; they are essential
for stress tolerance (metal chelation, sig-
naling), nutrient acquisition, and linking
photosynthesis and respiration, with key
examples including malate, citrate, oxalate,
and succinate [18, 19]. Phytohormones are
chemical messengers that regulate almost
every aspect of plant growth, development,
and response to the environment, inclu-
ding cell division, elongation, flowering,
fruiting, stress adaptation, and even prog-
rammed cell death [20]. B vitamins, parti-
cularly thiamine (B1) and pyridoxine (B6),
significantly boost plant immunity and
stress resistance by activating defense
pathways (such as SAR), acting as critical
enzyme cofactors, and aiding in metabolic
stress management, with applications in
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improving crop resilience to diseases and
environmental challenges [21, 22]. Macro-
nutrients (N, P, K, Ca, Mg, S, as well as C, H,
O from air/water) are required in larger
amounts for structure, energy, and photo-
synthesis, whereas micronutrients (Fe, Mn,
Zn, Cu, B, Mo, CI, Ni) are vital in tiny
amounts for enzyme function, metabolism,
and enzyme activation [23, 24].

The "AL KARAL" significantly benefit
plants by stimulating root growth, impro-
ving soil structure for better water/nut-
rient access, enhancing nutrient absorption
(fulvic is an excellent carrier), and increa-
sing stress resistance (drought, salinity) by
improving overall plant health and cellular
function, making them powerful tools in
sustainable agriculture [25, 26]. It also
contains amino acids, peptides, polysac-
charides, vitamins, proteins, which act as
building blocks, participate in metabolic
processes, and boost immunity.

"BioSok Energy Plus" promotes plant
growth and health by improving nutrient
uptake (e.g., nitrogen fixation, phosphate
solubilization), producing plant hormones,
increasing stress tolerance (drought, sali-
nity), and suppressing pathogens, making
it an environmentally friendly alternative
to chemical fertilizers in sustainable agri-
culture [27]. Bacillus, Pseudomonas, Triho-
derma, Azotobacter, and mycorrhizal fungi
are key beneficial microorganisms that
work directly or indirectly through mecha-
nisms such as root colonization and
metabolite production [28, 29].

Thus, soil is no longer viewed as a
passive "substrate” for roots, but rather as
an active living system in which microbiota
play an important role in fertility regulation.
This is entirely consistent with our current
understanding of soil as a complex biogeo-
chemical system [30-32].

CONCLUSIONS

The findings of this study underscore
the vital role that integrating bioprepa-
rations and organo- mineral fertilizers
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plays in enhancing both the productivity
and quality of Golden Delicious apples
cultivated in southeast Kazakhstan. The
marked increases in yield, sugar content,
dry matter, and shelf life observed - espe-
cially with the application of biohumus and
BioSok Energy Plus - demonstrate the
tangible benefits of combining mineral nut-
rition with organic and bioorganic inputs.

From an analytical perspective, the
use of organo-mineral fertilizers stimulated
the biological activity of the soil, as eviden-
ced by increased numbers of nitrogen-
fixing bacteria, Pseudomonas, amylolytic
bacteria, and diverse microscopic fungi.
These changes improve the availability of
nutrients for plants and contribute to bet-
ter fruit quality. Specifically, sugar content
increased by 1.5-1.9%, dry matter by 1.2-
1.5%, and fruit shelf life extended from 4 to
6 months. This approach not only enhances
fruit quality and economic returns but also
supports sustainable agricultural practices
by fostering a more active and diverse soil
microbiome.

Practical recommendations:

1. Biohumus and BioSok Energy Plus,
in combination with mineral fertilizers,
should be used as the main fertilization
system to ensure stable productivity and
fruit quality of Golden Delicious apple
orchards.

2. Soil microbiome monitoring and
assessment of biopreparation effects are
recommended to optimize fertilizer appli-
cation rates and maximize efficiency.

3. Other organic and bioorganic addi-
tives (Agroflorin, Al Karal) can be applied
as supplementary treatments depending
on regional conditions and resource availa-
bility.

Overall, the study confirms that
integrating mineral and organic-bioorganic
fertilization is an effective strategy for
improving apple yield, quality, and storage
potential, while also promoting soil health
and sustainable orchard management.
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OHTYCTIK-IIBIFbIC KASAKCTAHZIATBI MALUS DOMESTICA MAPKEPIHIH,
OHIMALIITTHE ?KOHE MUKPOBHOJIOTUAJIBIK BEJITTJIEPTE

OPTAHUKAJIBIK-MWUHEPAJI/Ibl TAMAKTAHY PEXXUM/IEPIHIH oCEPI
1 Kaszax yammblk azpapavlk 3epmmey yHugepcumemi, 050010, Aamamei,
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2Benepad yHusepcumemi, Ken casnaavli 3epmmeysep uHcmumymbl,
11030, beazpad, KHesa Bucecaasa, 1, Cepbus,
3Kasak sceMic-KoKeHIC WapyawblablFbl FblAbIMU-3epmimey UHCMUmMymbui,
050060, Aamameol, [aeapuH dauFolabl, 238/5, Kazakcman,

KoaHeip xan amviHdarbl Bambic Kazakcmau azpapavik-mexHUKaIblk
yHugepcumemi, 090009, Opau, KaHeip xaH keweci, 51, KasakcmaH

Byn 3eprrey OntycTik-lbirbic Kasakcrangarel [ongeH [Jenumec ajiMa afaliTapblHbIH,
OHIMJIiJIIri MeH TOMNbIpaK, MUKPOOUOJIOTUSJIBIK KOpCeTKilITepiHe opraHO-MUHepasJbl ThIHAUT-
Kb XKyHesiepiHiH 6M0JIOTUAIBIK NpelnapaTTapMeH yiJeckeH acepiH 6afasaiibl. OpraHuKabIK,
3aTTap/blH MeJillepi cyapMaJibl alllbIK —Kapa KOHbIP TONbIpaKTapFa OpraHUKaJblK, 6M0OpraHU-
KaJIbIK >K9He MHUHepajJbl TBhIHAUTKBILTApAbl KOCa aJfaH/a, ajJTbl TbIHAWUTKBIL HYCKACHI
KoJsijanbl1ibl. HoTkenep 6uorymyc neH BioSok Energy Plus eHpeysiepi 6akpliay HYcKacbIMeH
casbpICThIpFaHAa eHiMAimKTI (39-64%), kauT Mesmepin (0,5-1,9%), Kyprak 3artapasl (0,8-
1,5%) »xoHe >xeMicTepfiH cakTay Mep3iMiH alTapJbIKTall apTTbIpFaHblH KepceTTi. COHbIMeH
KaTap, Oy eHJeyJjep Naijajbl TONbIpaK MHUKPOOPraHW3M/IepiHiH CaHbIH apTTBIPAbI, Oy
TONBIPAKTbIH, OHOJIOTHUSJIBIK OeJICeHAIIri MeH KYpPBbUIBIMBIHBIH KaKCapFaHbIH KepceTe[i.
3epTTey HoTHXKeJiepi OpraHUKaJbIK >X9He OMOOpPraHMKaJbIK ThIHAHUTKbILITAP/bl MHUHEpaJ/bI
KOpeKTiK 3aTTapMeH OipiKTipy TONBIPAKTbIH KYHapJblLIbIFbl MEH MHUKPOOHUOLEHO3/bl apTThIPy
apKpblabl 6aKUIaHbIH TYPaKThl 6HIM/IIITIH apTTEIPAaThIHBIH, OCbl/IAMIIA KypFaK aiMaKTap/a y3ak
Mep3iMJi TombIpaK JeHcayJblfbl MeH TyYpaKTbl 6ay-6akiia ToxipubeciH KoJAalThIHBIH
KepceTeni.

TyliiHOi ce30ep: opraHUKaJjblK TbIHAWUTKbILITApP, GHoONpenapaTTap, MUKpOOpTaHU3M/Jep,
Kapa-KOHbIp TonblpakTapsl, ['oszeH Jenuiuec, eHiMAiIIK, )KeMic canachl.
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C. PaxumrasnueBa#

BJIMAHUE OPTAHOMUWHEPAJIbHBIX PEXKUMOB ITMTAHUA HA ITIPOAYKTUBHOCTD U
MUKPOBUOJIOITMYECKUE MAPKEPBI MALUS DOMESTICA B 1OI'0-BOCTOYHOM
KA3AXCTAHE

1Kazaxckull HQUUOHA/IbHbLIU azpapHblil uccsaedosamensCcKull yHugepcumem,
050010, Aamamul, np., Abas, 8, Kazaxcmat, *e-mail: aigul7171@inbox.ru

2Besepadckuli yHusepcumem, HHcmumym mexcoucyunauHapHsiX Uccaedo8aHull,
11030, beaepad, KHs3s Bucecaasa, 1, Cepbusi,

3Kazaxckuii Hay4Ho-uccaedosameibckull UHCmumym niodosodcmea u
osowesodcmea, 050060, Aamamul, np., lazapuna, 238/5, Kazaxcman,

43anadHo-KazaxcmaHckuil azpapHo-mexHuveckuii yHugepcumem umeHu auaup

Xaua, 090009, Ypanwvck, ya. 2Kaneupa XaHa, 51, Kasaxcmau
B [aHHOM HCCIeZJ0BAaHUM OLEHUBAETCS BJIMSHHE OPraHOMHUHEPAJbHBIX YJA00PDEHUH B
COYeTaHHU C OHOJIOTUYECKHMM MpenapaTaMd Ha MNPOAYKTHUBHOCTb si0JIoHb copTta «[osjeH
Jenuiiec» ¥ MOYBeHHbIE MHUKPOOHOJIOTHYECKHE TOKa3aTeJd B oro-soctoyHoMm Kasaxcrane. C
HCIO0/Ib30BAHUEM PAHZOMHU3UPOBAHHOTO GJIOYHOIrO AW3aiHa OGbLJIO M3Y4YEHO LIECThb BapUAHTOB
yAo6peHusl - opraHW4YecKoe, GMOOPraHUYECKOe W MHHEpaJbHOE - Ha OpOLIAEMBIX CBETJIO-
KaIUTAHOBBIX IOYBAX C HU3KUM COJiep>KaHHEM OPraHUYeCKOro BelllecTBa. Pe3ysibTaThl IOKa3asy,
yTo obpaboTka 6uorymycomM u BioSok Energy Plus 3HaunTesnbHO yBesnuuia ypoxkaiHocTb (39-
64%), copmepxaHue caxapa (0,5-1,9%), coxmepxaHue cyxoro BemectBa (0,8-1,5%) u cpok
XpaHEeHHs IJIOJ0B MO CPaBHEHUIO C KOHTPOJIbHBIMU o6pa3uamMu. Kpome Toro, nsyueHHble
$aKTOpbI NOBBICKJIM YUCIEHHOCTD M0JIE3HBIX IOYBEHHBIX MUKPOOPraHU3MOB, UTO yKa3bIBAaeT Ha
yJaydluleHue GUOJIOTUYEeCKOH aKTHMBHOCTH W CTPYKTYpbl MNOYBBL. [loJiydeHHble [JlaHHbIE
CBUJIETEJBCTBYIOT O TOM, YTO MHTErpalnus OpraHUYecKUX M OMOOPTaHUYeCKUX YA0OpeHu# ¢
MUHEpaJbHbIM MNUTAaHUEM CHOCOGCTBYET YCTOMYMBOM MNpPOAYKTUBHOCTH CaJIOB 33 CyYeT
NOBBILIEHHUS IJIOJOPOAUS IOYBBI U MUKPOGHUOLEHO3a, TEM CaMbIM NOJAEep>KUBasi [OJTOCPOYHOE

310POBBE MOYBBI U yCTOWYMBBIE METO/IbI CaJI0OBO/ICTBA B 3aCYLLIUBBIX pErHOHAX.
Knarwouesvle csn06a: opraHudeckrhe yoOpeHHs, 6uompenapaTbl, MHKPOOPTaHHU3MBI,

KallTaHOBbIe MOUBHI, cOpT «['oszeH Jlesuiec», yporkallHOCTb, KA4eCTBO IJI0/[0B.
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