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Abstract. The article presents experimental data on the study of the impact of organic hu-
mic fertilizer "Tumat" on productivity of soybeans in the conditions of irrigated meadow soils of
the Asaka district of the Andijan region. Meadow soils are characterized by a low concentration
of humus, mobile forms of phosphorus and potassium, they are slightly saline, the granulometric
composition is medium loamy, the depth of groundwater is 2-3 m. Liquid humic fertilizer
"Tumat" is produced from brown coal (leonardite and lignite) and specially prepared water. Con-
tains salts of humic acids, fulvic acids, amino acids, organic salts, organic acids, natural auxins,
cytokinins and a number of essential macro- and microelements in a form which is available to
plants. The working solution of humic fertilizer was used for pre-sowing treatment of seeds and
foliar feeding of plants in the initial period of vegetation in the phases of formation of three true
leaves and branching. Pre-sowing treatment increases stress resistance and seed germination.
Double foliar feeding of soybean improves soil nutritional regime, increases growth and develop-
ment, increases the yield of soybean grain from 50 to 90 % with combined use of a bacterial
preparation on the background of mineral fertilizers. The use of Tumat fertilizer is considered as
an environmentally friendly and cost-effective way to increase crop productivity, contributing to
a more complete realization of natural potential. According to the results of production tests, the
organic humic fertilizer "Tumat" is recommended for widespread use in the irrigated areas of
Uzbekistan in growing leguminous crops.

Key words: meadow soils, fertility, soybeans, yield capacity, foliar feeding, humic and bac-
terial fertilizer.

INTRODUCTION tein-balanced feed. This aroused interest

Long-term use of soils for growing in soybean crop and in 2016 the first ex-

crops leads to a change in natural proper- periments were conducted to study the

ties and natural state. The main change is characteristics of soybean biology in a hot
expressed in decreased soil fertility, which ~ climate on meadow soils.

is due to a change in all soil properties: In accordance with the resolution
biological, chemical, physical, water, etc. aimed to increase production of soybean
[1]. grain on the irrigated lands of the republic

Currently, more than 60 % of soil in 2017-2020, soybean, as the main crop,
surface in Central Asia is degraded to vary- was grown on an area of more than 40,000
ing degrees. Depending on natural condi- ha. In the future, it is planned to expand
tions and their use, the decrease in soil Soybean crop areas, create an association
fertility, deterioration of soil-reclamation ©f producers, build a soybean grain pro-
state, and development of secondary sali- cessing plant and produce various prod-
nization is observed. As a result, the yield ucts in the country. Soybean can be grown
capacity of agricultural crops is signifi- both as a main crop and as an intermedi-
cantly reduced [2-4]. ate crop in all regions of the country.

In Uzbekistan, protein problem has In Uzbekistan, soy is considered a
become especially critical in connection New crop. Soybean grains contain 30-52 %
with organization of large livestock com- protein, 18-25 % oil and 20 % carbohy-
plexes and poultry farms, which need pro- drates. Diet dishes for diabetics are pre-
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pared from soybean seeds. Soybean seeds
are used in confectionery industry for
preparation of soybean milk, kefir, cottage
cheese, margarine, flour, various canned
products, vegetarian sausages, and dietary
oils.

In recent years, interest has in-
creased in soluble drugs that can be used
with greater production and economic ef-
fects through combination with other bio
preparations or the latest technologies.

The use of biopreparations in grow-
ing various crops stimulates the growth
and development of plants, improves
nitrogen and phosphorus nutrition, soil
humus state and, as a result, enhances the
increased productivity and product
quality, and also creates a favorable
background for agriculture in general, and
improves soil fertility.

In different soil-climatic zones of
Kazakhstan and Uzbekistan, the impact of
non-traditional organic fertilizers, as well
as bio preparations used in agriculture, is
being studied. Based on the results of
these studies, their positive effect on con-
centration of soil organic matter and
nutrients was revealed.

Through joint efforts of scientists
from  Kazakhstan and  Uzbekistan,
production tests of the Tumat fertilizer
were carried out in various regions of the
Republic of Uzbekistan on an area of
80,681 ha. The results of these scientific
studies are published in foreign and
republican editions, as well as the pro-
ceedings of international conferences.

Organic humic fertilizer of the new
generation "Tumat" can become one of the
effective environmentally friendly
fertilizers, which is produced from organic
substances leonardite and lignite.
"Tumat" fertilizer of prolonged action in
liquid form is convenient for dosing at the
time of spraying, taking into account
various conditions, rates and stages of
plant development. This allows to control
plant development, as well as to replenish
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the needs of a particular crop throughout
the entire growth process. "Tumat" is
absolutely safe for soil, plants and human
health. As practice shows, plants fed with
organic fertilizer are of better quality and
productivity [5-12].

Also, research works on the study of
the effective use of liquid humic fertilizer
"Tumat" for cereals, grain legumes and
industrial crops in Almaty and Turkestan
regions of Kazakhstan are being conducted
[13]. In the south and southeast, a test of
domestic liquid bioorganic fertilizer
"BioEcoGum", which is produced from bio-
compost by enrichment with macro- and
microelements in a form accessible to
plants, was carried out.

According to the researches of the
scientists of the U.U. Uspanov Kazakh Re-
search Institute of Soil Science and Agro-
chemistry, bioorganic fertilizer
"BioEcoGum" increases stress resistance,
stimulates plant growth, increases crop
yields, and improves quality indicators.
Biofertilizer is recommended for wide-
spread introduction into production in
growing grain and leguminous crops [14-
16].

The aim of these studies is to devel-
op scientific basis for technology of soy-
bean production on irrigated meadow
soils of Uzbekistan using organic humic
fertilizer "Tumat".

MATERIALS AND METHODS
Production tests were carried out in
conditions of the "Uzbekistan Mus-

takklighi" farm in the Asaka district of
Andijan region. The object of the study is
irrigated meadow soils, soybeans and or-
ganic humic fertilizer Tumat.

The climate of Asaka district of
Andijan region is sharply continental. The
average temperature in July is +26,1°C, in
February -2.9°C. The growing season lasts
220 days. The average annual precipita-
tion is up to 180-190 mm [17].

Soils are predominantly gray soils,
irrigated meadow soils, which are tilled
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and irrigated. In spring, adyrs are covered
with ephemeral plants. Wormwood and
quinoa grow in virgin areas. The rivers Ak-
bura and Aravansai, the Big Ferghana
channel, Shakhrihansai, the irrigated sys-
tem Abikhayat, the Asaka skid, flow in the
south of the region [18].

Irrigated agriculture has a key signif-
icance for livelihoods in Central Asian re-
gion, especially in Uzbekistan. In terms of
arid climate irrigation is the basis of food
security, rural population welfare, protec-
tion and improvement of land productivity,
as well as the basis for rapidly growing
agro-industrial complex development.
When studying soil fertility, it is very im-
portant to take into account the impact of
salinization processes. Loess and saz soils
of Uzbekistan are characterized by natural
and secondary salinization. Salinization in
the republic has three main sources: salt
concentration in irrigation water, initial
salt concentration in soils, inflow of
ground pressure water, and enrichment of
the aeration zone with mineralized ground
water [19].

In production experiments, a late-
ripening soybean variety "Uzbekistan-6"
was grown. Plant height is 115-160 cm, the
lowest beans are located at a height of 13-
17 cm above ground. Vegetation period is
140-145 days. The protein content in grain
is from 39 to 43 %, oil from 19 to 24 %,
resistance to lodging and shedding is 4-5
points. The maximum yield capacity is -
4.0-5.3t/ha.

Soybean sowing begins when the
soil warms up to 18-20°C. Seeds of soy-
beans "Uzbekistan-6" were sown on April
15, at soil temperature of 20°C, to a depth
of 4-5 cm, in furrows with row spacing of
70 cm at the rate of 90-100 kg of seeds per
1 ha. Grain harvesting was carried out on
September 20, when grain moisture
reached 14-15 %. Harvesting was done by
John Deere combines. Cutting height is
10-12 cm. Seed cleaning was done by the
"Super-Pectus” machine.
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Pre-sowing treatment of soybean
seeds was carried out with working solu-
tions at the rate of 300 ml of Tumat ferti-
lizer per 100 liters of water. The consump-
tion of working solution is: 20 liters per 1
ton of seeds. Foliar treatment - spraying of
soybean plants was carried out during the
growing season in the phase of formation
of three true leaves and branching. Prepa-
ration of a working solution - 1 liter of Tu-
mat fertilizer is diluted in 200 liters of wa-
ter. The consumption of working solution
is 200 liters per 1 ha.

For pre-sowing seed treatment and
foliar feeding of soybean plants, liquid or-
ganic humic fertilizer "Tumat" was used.
Humic fertilizer is obtained from brown
coal (leonardite and lignite) and specially
prepared water, it contains humic acids,
fulvic acids, amino acids, organic salts, or-
ganic acids, natural auxins, cytokinins and
a number of essential macro- and micro-
elements in a form available to plants.

Production experiment was conduct-
ed based on the following scheme on the
background of application of mineral ferti-
lizers N7oP70Kzo: 1) Control, without treat-
ment; 2) Pre-sowing treatment of seeds; 3)
Pre-sowing treatment of seeds and 2-fold
spraying of plants in the initial phases of
formation of three true leaves and branch-
ing. Before sowing, soybean seeds, along
with the “Tumat” fertilizer, were treated
with Nitrofix Zh bacterial fertilizer. Inocu-
lant for treatment of soybean seeds on dry
sterile peat. It is designed for the for-
mation of nodules, providing plants with
available nitrogen and its accumulation in
soil. Content: living cells of nodule bacteria
Bradirhizobiumjaponicum.

On irrigated lands in soybean crops,
inter-row cultivation, plant fertilization,
weed removal, watering, disease and pest
control works are carried out. Inter-row
cultivation is usually carried out every 10-
15 days, their number is determined by the
condition of the crops. The first cultivation
is carried out at a depth of 6-8 cm, the sub-
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sequent ones at 10-15 cm. In growing soy-
bean as the main crop, taking into account
the depth of groundwater and soil me-
chanical composition, 4-6 irrigations are
carried out, when soil reaches physical
ripening, cultivation is carried out.

Field experiments aimed to study
the effective use of organic humic fertilizer
"Tumat" were carried out according to the
method of FA. Yudin.[20]

Soil analyzes were carried out in the
laboratory of the Andijan branch of the
"UZGIPROZEM" Institute according to gen-
erally accepted methods. Chemical compo-
sition of water extracts was determined
according to the method described in the
manual for general soil analysis [21] -
preparation of water extracts from soils
according to K.K. Gedroits, pH, CO3, HCO3 -
potentiometrically, Cl and SO4 - by titra-
tion, Ca and Mg - on atomic absorption
spectrometer, K and Na - on flame pho-

tometer. Total humus according to Tyurin,
mobile phosphorus and potassium accord-
ing to GOST-26205-91, granulometric
composition according to Kachinsky.
RESULTS AND DISCUSSION

Soil and climatic conditions are one
of the important factors determining
productive state of soil surface, its features
and prospects for use in agricultural
production. Climate, as a factor of soil
formation, has a direct effect on biological,
chemical, and physical properties, as well
as on water-thermal regime of soil surface
[22].

Total humus concentration in
experimental plot of meadow soil is
1.33 % (table 1). Low availability of
mobile phosphorus (20.3 mg/kg) and
exchangeable potassium (260.0 mg/kg) is
observed. The degree of soil salinity is low
(the sum of salts is 0.200-0.250 %). The
depth of groundwater is 2-3 m.

Table 1 - Chemical analysis of arable layer of meadow soil

Soil layer Total humus, %

Mobile forms, mg/kg

0-30 1,33

20,3 260,0

According to table 2, granulometric
composition of meadow soil is medium
loam. The coarse dust fraction 0,05-0,01

mm (loess-like fraction) predominates -
sections 1-3, as well as medium dust - sec-
tions 2-3.

Table 2 - Granulometric composition of meadow soil

Ne Depth, Fraction content in % on absolute dry soil

of cm Fraction size, mm Physical
cuts - clay, %

sand dust silt <001

1-0,25 0,25- 0,05- 0,01- 0,005- | <0,001
0,05 0,01 0,005 0,001

1 0-30 0,15 24,35 35,50 10,25 19,25 10,50 40,00

30-53 0,17 18,33 37,00 16,50 18,00 10,00 44,50

53-70 0,03 10,22 53,25 9,50 18,25 8,75 36,50

2 0-31 0,02 29,73 38,25 32,00 - - 32,00

31-53 0,03 19,72 37,75 42,50 - - 42,50

3 0-31 0,29 27,21 36,50 36,00 - - 36,00

31-50 0,68 34,32 28,00 37,00 - - 37,00
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Producers consider soybean as one
of the best and most demanded crops that
contribute to resource saving and better
environment formation, as it is able to fix
air nitrogen and leaves up to 250 kg/ha of
nitrogen in soil [23]. Currently, the intensi-
ty of soybean growing is gradually increas-
ing. Nevertheless, the efficiency of its pro-
duction in the districts of the region is not
high. Therefore, it is relevant to study, in
the conditions of crop production, soybean
varieties, their productive and adaptive
capabilities, reactions to the elements of
agritechnics and realization of biological
potential by plants [24].

Recently, in modern agriculture,
much attention has been paid to organic
and humic fertilizers, which are used to
obtain higher crop yields [14, 15].

Organic humic fertilizer "Tumat" has
a positive effect on the plant growth pro-
cesses, soil biota development, which is
suffering from the use of high doses of
mineral fertilizers and chemical plant pro-
tection products. New organic fertilizers,
which are proposed for production, need

further testing and comprehensive verifi-
cation [6-8]. The use of the new fertilizer
"Tumat" in growing winter wheat pro-
motes humus accumulation, improves nu-
tritional regime and biological activity of
soil, increases grain yield, which is a relia-
ble guarantee for widespread introduction
into production.

According to our data, seed treat-
ment before sowing and spraying of soy-
bean plants in the initial period of devel-
opment has an impact on the growth, de-
velopment, yield capacity and quality of
grain. So, pre-sowing treatment of soybean
seeds with working solution "Tumat" in-
creases the height of soybean plants up to
100-110 cm, seed diameter up to 5.0-5.3
mm and the number of seeds on plants up
to 25-30 pieces compared to control vari-
ant without treatment during seed filling
(table 3). Pre-sowing seed treatment and
2-fold spraying of plants in the phases of
formation of three true leaves and branch-
ing significantly increases the diameter of
seeds (+47 %) and the number of seeds
per plant (+117 %) (table 3).

Table 3 - Productivity of soybean in the seed filling phase

. Average plant Seed diameter, Number of seeds
Variant .
height, cm mm per 1 plant, pcs.
Control, no treatment 70-80 4,0-4,5 18-22
Seed treatment before sowing 100-110 5,0-5,3 25-30
Seed treatment and 2-fold spray- 130-140 6,0-6,5 42-45
ing of plants

According to previous studies, humic
fertilizers on light chestnut soils increase
stress resistance to adverse environmental
conditions, as well as seed germination,
seed weight, and increase the yield gain by
more than 33 % [25].

In the conditions of production ex-
periment on meadow soils, the use of hu-
mic fertilizer affected the growth and de-
velopment, and ultimately the yield of soy-
beans. Pre-sowing treatment of seeds with
humic fertilizer increased the yield of soy-
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bean grain by 10 c/ha, in yield 22 c/ha
without treatment in control (figure 1).
The most promising variant was with pre-
sowing seed treatment and spraying of
plants in the initial phases of formation of
three true leaves and branching with the
Tumat working solution mixed with Nitro-
fix Zh bacterial fertilizer, which provides
increased grain yield up to 44 c/ha, an in-
crease in yield of 22 c/ha, which is 100 %
compared with control.
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Figure 1 - Soybean grain yield, c/ha

Figure 2 - Phenological observations and accounting of soybean yield

Figure 2 shows the process of con-
ducting phenological observations and
accounting for the soybean crop.

According to A.K. Imanbekova and
M.B. Khusainov [26], bacterial bio prepara-
tions have a positive effect on seed germi-
nation and plant biomass, improve mineral
nutrition, suppress the development of
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phytopathogenic  microorganisms, in-
crease resistance to adverse conditions,
and also regulate the accumulation of
heavy metals, radionuclides, nitrates, and
other harmful compounds. Also, bio prepa-
rations protect soils from depletion, re-
store natural fertility and maintain biologi-
cal diversity of plant communities [27].
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The results of experimental study
showed that treatment of soybean variety
"Dekabit" with bio preparations
"BioEcoGum" and "Rizovit-Ax" had a posi-
tive effect on plant growth and develop-
ment, contributed to the increase in yield.
The plants treated with fertilizer were sig-
nificantly taller with a more developed leaf
apparatus and stable passage of the main
phenological phases [28].

In production experiments on mead-
ow soils, nodules formed on the roots on
12-14th day after germination. Later, as
the plants developed, the number and
mass of nodules on the plant roots in-
creased. During the growing season of soy-
beans, development of nodule bacteria on
soybean roots was monitored. Due to nod-
ule bacteria soybean accumulates up to
150-250 kg of nitrogen per 1 ha per sea-
son. The accumulation of biological nitro-
gen depends on productivity of crops, and
it increased as productivity increased. Of
the total amount of nitrogen accumulated
on 1 ha in the soil, 60-80 kg remains due
to the decay of nodules, roots and crop
residues.

The conducted studies of microflora
of light chestnut soil during growing soy-
beans and safflower showed a positive ef-
fect of liquid fertilizers "BioEcoGum" and
"Tumat" on concentration of ammonifiers
and actinomycetes, which are activators of
soil processes. At the same time, the pre-
dominance of actinomycetes of the genus
Streptomyces (from 20 to 30 %) was deter-
mined, the presence of which can serve as

an indicator of the entry of hard decom-
posable organic matter into the soil. The
number of microscopic fungi in the stud-
ied soil remained low, which is typical
when the processes of accumulation of
organic substances predominate over de-
composition. A lowering effect of fertilizer
on this group of microorganisms was also
revealed, which can positively affect the
phytosanitary state of crops [13].

Thus, in soybean crops, soil water-
physical properties, its ameliorative state
improve, fertility increases, microflora that
causes pathogenic diseases decreases, and
the number of beneficial microorganisms
increases, soil ecological state changes in a
positive direction.

CONCLUSION

Due to its rich composition of organ-
ic, mineral, stimulating and bioactive sub-
stances, liquid organomineral humic ferti-
lizer "Tumat" creates various independent
mechanisms of impact on soil and plants,
which give a positive total effect, due to
their microbiota accelerate the process of
humification of soil organic matter, in-
crease humus concentration, improve soil
nutritional regime, promotes absorption
of nitrogen, phosphorus and potassium,
prevents the formation of nitrates, in-
crease the resistance of plants to diseases
and adverse weather conditions. This
technology makes it possible to refuse
from a large number of chemicals used in
traditional technology, which allows to use
its low concentrations in order to obtain a
high effect in crop production.

REFERENCES
1 Akhanov Zh.U. Soil science in the developed countries of the world and priority
issues of soil science in Kazakhstan// Scientific bases of reproduction of fertility, protec-
tion and rational use of soils in Kazakhstan. - Almaty: Tethys, 2001. - P. 33.
2 Akhanov Zh.U,, Jalankuzov T.D., Abdykhalykov S.D. The main directions of scien-
tific research of the Institute of Soil Science, MES RK for the next decade// Issues of gen-
esis, fertility, reclamation, soil ecology, assessment of land resources. - Almaty: Tethys,

2002.-P.5-72.

94



Arpoxumus IlouBoBeaeHMe U arpoxumus, Ne2, 2022

3 Tanirbergenov S., Suleimenov B., Saparov A. Soltanayeva A., Kabylbekova B. The
Fertilizer System Increasing the Salt Tolerance and Productivity of Cotton in The Condi-
tions of Saline Soils in Southern Kazakhstan// ISSN: 0975-8585Research Journal of
Pharmaceutical, Biological and Chemical Sciences. November - December 2016. 7(6) - P.
147-155.

4 Tanirbergenov S., Suleimenov B., Cakmak, D., Saljnikov, E, Smanov, Zh. The ame-
liorative condition of the irrigated light serozem of the Turkestan region//
Peri6dicoTchéQuimica. - 2020. - vol. 17 (n36). - P. 920-933.

5 Tagaeva A. M., Kadyrov O. S., MamadalievaS. B., Tukhtabaeva A. Results of testing
a new organic humic fertilizer Tumat in the Andijan region of Uzbekistan// The 9th In-
ternational scientific and practical conference "European scientific discussions" Potere-
dellaragioneEditore, Rome, 2021. - P. 31-36.

6 Kaisanova G.B., Suleimenov B.U. The effectiveness of humic preparations on fruit
and berry crops in Uzbekistan// The 11th International scientific and practical confer-
ence “Science and education: problems, prospects and innovations” CPN Publishing
Group, Kyoto, 2021. - P. 148-157.

7 Kaisanova G.B. Efficiency of organic humic fertilizer Tumat in growing cotton on
irrigated greysoil -meadow soils of the Andijan region// Issues of modern science: joint
scientific monograph; [ed. A.A. Enikeev]. - M.: Ed. Internauka, 2021. V. 64. Chapter 2. - P.
22-37.

8 Kaisanova G.B., Komilov K.S. Technology for growing cucumbers in a greenhouse
using organic humic fertilizer Tumat// The 1st International scientific and practical
conference "International scientific innovations in human life" Cognum Publishing
House, Manchester, 2021.-P. 210-214.

9 Kaisanova G.B., Suleimenov B.U., Uraimov T, Davranov A.M. Cultivation of vege-
table crops in the Andijan region with the use of organic humic fertilizer Tumat// Rele-
vant scientific research: collection of articles of the International Scientific and Practical
Conference. Penza: ICNS "Science and Education”, 2021. - P. 84-86.

10 Kaysanova G., Suleimenov B. Influence of organic humic fertilizer Tumat on the
structure of oat and barley crops cultivated on irrigated meadow soils of Andijan re-
gion// Proceedings of the XXIII International Multidisciplinary Conference «Recent Sci-
entific Investigation». Primedia E-launch LLC. Shawnee, USA. - 2021. - C. 45-49

11 Kaisanova G.B. The use of organic humic fertilizer Tumat in cultivation of rape-
seed// The 2nd International scientific and practical conference "Modern directions of
scientific research development" BoScience Publisher, Chicago. 2021. - P. 300-304.

12 Suleimenov B.U., Kaisanova G.B., Uraimov T, Ruziev I., Tursunov Kh.O., Ataba-
yeva M.S.) Influence of TUMAT humic fertilizer on soil fertility and productivity of win-
ter wheat// Proceedings of the International Scientific -practical conference
“Biologically active preparations for crop production. Scientific justification - recom-
mendations - practical results. - Minsk, 2020. - P. 148-150.

13 Seitmenbetova A.T,, Suleimenov B.U., Nysanbayeva A.A. Influence of fertilizers
"BioEcoGum" and "Tumat" on microflora of light chestnut soil during c/ultivation of soy-
beans and safflower // Soil Science and Agrochemistry No. 1, 2022. - P. 40-51.

14 Suleimenov B., Saparov A., Kan V., Kolesnikova L., Seitmenbetova A., Karabayev
K. The Effect of Bioorganic Liquid Fertilizer «BioEcoGum» on Productivity of Grain
Maize in the Conditions of South east Kazakhstan// Eurasian Journal of Biosciences. -
2019, 13.-P. 1639-1644.

95



Arpoxumus IlouBoBeaeHMe U arpoxumus, Ne2, 2022

15 Suleimenov B.U., Kolesnikova L.I. The effectiveness of the use of biofertilizers in
increasing productivity of grain and leguminous crops on light chestnut soils// Soil Sci-
ence and Agrochemistry No. 3. 2020. - P. 73-82.

16 Suleimenov B.U. Seitmenbetova A.T. The influence of humic preparation
"BioEcogum" on biochemical indicators of quality of winter wheat grain// Soil Science
and Agrochemistry No. 1, 2021. - P. 64-73.

17 Climate of Andijan Editor L.V. Kovel. Art editor V.V.Bykov. Gidrometeoizdat:
Leningrad, 1999.

18 Uraimov T. Soils of the Andijan region and their fertility// Materials of the V
Congress of soil scientists and agrochemists of Uzbekistan. - Tashkent, 2010. - P. 102-
164.

19 Dukhovny V.A., Sokolov V.I, Khamraev Sh. Irrigated agriculture in Uzbekistan:
are there water supply reserves for sustainable development? Scientific Information
Center of the Interstate Coordinating Water Commission of Central Asia (SIC ICWC). -
Tashkent, 2017.- 76 p.

20 Yudin E A. Methods of agrochemical research. - M., 1980. - 251 p.

21 Arinushkina E.P. Guide to soil chemical analysis. - Moscow: Publishing House of
Moscow State University, 1977. - 489 p.

22 Suleimenov B., Saparov A., Saparov G., Kulymbet K., Saduakhas A. Agrochemical
assessment of soil fertility in Agropark Ontustik// Soil Science and Agrochemistry. -
2020.No. 1.- P. 50-61.

23 Kuznetsov, L.I. Potential possibilities of plant production process in soybean
varieties of the northern ecotype in the conditions of the Central black soil region of
Russia / LI. Kuznetsov, A.V. Amelin // Bulletin of the Oryol State Agrarian University. -
2012.- No. 2 (35).-P. 11-13.

24 Bykov E.S., Zharkova S.V,, Manylova 0O.V. The effectiveness of the use of rhizobial
preparations on soybeans// Scientific works of SKFNCCVV. Promising technologies in
the field of production, storage and processing of crop products (Materials of the [Xth
International Remote Scientific and Practical Conference of Young Scientists. — Vol. 26. -
2019.-P. 120-122.

25 Kolesnikova L.I., Suleimenov B.U., Zarip Z.A. Impact of treatment with bioprep-
aration "BioEcoGum" on the yield of soybeans in the conditions of Almaty region//
-industrial complex: state, problems, prospects XIV International scientific and practical
conference. Digest of articles. Part 1. - 2019. - P. 10-14.

26 Imanbekova A.K., Khusainov M.B. The use of bio products as one of the ways to
solve the food problem// Scientific community of students in XXI century: materials of
the III Int. scientific-practical. conf. part 3. Russia. Novosibirsk.: Siberian Association of
Consultants. - 2012.

27 A. G. Mertasov, V. A. Babak, E. Zh. Zhakupov, A. K. Mukhamedzhanov, and S. T.
Mertasova, Suranshiev Zh.A. The effectiveness of biological fertilizer "BioAzoPhosphite"
on agricultural crops// Young scientist. - 2018. - No. 48. - P. 347-351.

28 Seitmenbetova A.T, Kan V.M., Asimzhanov N. The effect of liquid bioprepara-
tions "BioEcoGum" and "Rizovit-Ax" on productivity of soybean variety "Dekabit" in the
conditions of gray soils of Almaty region// Soil Science and Agrochemistry. - No. 1. -
2020. - P. 42-49.

96



Arpoxumus IlouBoBeaeHMe U arpoxumus, Ne2, 2022

TYWIH
I'.b. KaiicanoBal, b. Y. CyseiiMmeHoB12

CYAPMAJIBI HAJIFBIH/ABI TONTBIPAKTAPAA TYMAT OPTAHUKAJIBIK T'YMUH/I
TBIHAUTKBIIIBIH KOJIJAHA OTHIPBIIT MAMBYPIIIAK, 6CIPY
16.0.0cnanos amviHdaFrsl Kazak monblpaKkmaHy HaHe azpoxuMusl FulAblMU-
3epmmey uHcmumymesi, 050060, Kazakcman, Aamamvl K, aab-@apabu dayFblabl, 75 B,

e-mail:gkaisa@mail.ru

20pmabik A3usi 3K0102US1 HcaHe KOPUWIAFAH 0pmd FulablMU-3epmimey 0pmaJbiFbl
(Aamamut), 050060, Aamamut K., a1-Papabu daHFbiabl, 75 B, Kazakcmar,
e-mail: beibuts@mail.ru

Makanasa 9HJiKaH 006JbICEI ACAaKUH ayJaHbIHBIH, CyapMaJibl IIAJFbIH/bI TONbIpAKTap
KaFJalblHAA Malbypluak eHimjijirine «TymMaT» OpraHuKasblK T'YMUHAI ThIHAUTKbILIBIHBIH,
acepiH 3epTTey OOMWbIHIIA KYpTisiireH Taxipube wMoasiMeTTepi KesTipinreH. llanFbiHABI
TombIpakTap KapauwipikTid, ¢ocdop MeH KaauijiH KbUDKbIMaJbl TYpJepiHiH TeMeH
MeJilepiMeH, 9JICi3 Ty3JaHFaH, oOpTama casfAbl TyHipeslmeMAiK KypaMbIMeH, >Xep acThbl
CyJapblHbIH 2-3 M TepeHJIKTe >KaTybIMeH cuIaTrTajajbl. «TyMaT» CYHBIK TYMHUHAI
TBIHAUTKBILIBI KOHBIP KeMip/ieH (JIeOHApAUT KoHe JINTHUT) XKoHe apHalbl JaWblHAAIFaH CyAaH
eHAipineni. KypaMbIHJa TYMUH KbIIKBUIJAPBIHBIH, Ty34apbl, ¢yJbBOKBILIKBLIZAAD, aMHUH
KbIIIKbLIZAphl, OpPraHUKa/bIK TY3Jap, OpraHUKaJblK KbIIIKbLIZAAP, TaOUFU ayKCUHJED,
LUTOKUHUH/JEP K9He eciMJiKTep YIIiH KoJnkeTiMZi Typzeri 6ipkaTap KaXeTTi Makpo - »KoHe
MUKpo3JjieMeHTTep 6ap. [yMUHAI TBIHAUTKBIIITBIH, >XKYMbIC epiTiHAici TYyKpIMJapAbl ery
aJJIbIH/Ia 6HJey/le )KoHe BereTal sl Ke3eHiHiH 6achlH/A VI HAKTHI )KalbIpakK MeH OyTaKTap/blH
naiga 6osry Ke3eHiHAe eciMJiiKTepAi TaMbIpZaH ThIC KOPEKTEHAIpy VIIIH KoJJaHbLIAbL Ery
aJNJbIHAAFbl  ©6HJey TYKbIMHBIH CTpecCKe TO3IMAIJIIriH »KoHe OHTrIWTIriH apTThipajbl.
Mai6ypiiakTel eKi peT TaMbIpaH TbIC KOPeKTeHAIpYy TONBIPAaKThIH KOPEKTIK PpeXHMiH
»KaKcapTa/bl, JaKblI/JbIH 6Cyi MeH JaMyblH apTThIpaJbl, MUHePaJJbl THIHAUTKbILITAP asACbIHAA
6aKTepUsJIbIK NpenapaTThl Gipre KoJJaHFaH Ke3Jle MaWOypluak AsHiHiH eHimainirin 50-geH
90% - fa geliH apTTbhipajbl. «TyMaT» ThIHAWUTKBIWBIH KOJJaHY TAaOUFU aJieyeTTi HeFypJibIM
TOJIBIK ICKe acbIpyfa BbIKNaJ eTeTiH aybll NapyallblIbIFbl JAaKblIAAPBIHBIH, OHIMZIIIIrIH
apTTBIPY/bIH 9KOJIOTHUAJIBIK Ta3a XoHe 9KOHOMUKAJIBIK, TUIM/] ToCiJi peTiHAe KapacThIpbLIabl.
OHfipicTik chiHaKTapAblH HoTWxesaepi GoibiHma «TyMaT» OpraHMKaiblK TyMHHJI
ThIHAUTKBIWBIH JI9HAI-OYpIIaKThl JaKblAAapAbl ecipy Kke3iHJe ©O306eKCTaHHbIH, CyapMaJibl
aJIKanTapblHA KEHIHEH eHTi3y YIIiH YCbIHbLIAAbI.

TyliiH ce3dep: MaNFbIHABI TONBIPAKTAp, KYHapJIbLIbIK, MalOyplIaK, eHiIMAINIK, TaMblpJaH
ThIC KOPEKTeHAipy, TYMUH/i )koHe 6aKTepHUas bl ThIHAHTKbILITAP.

PE3IOME
['b. KaiicanoBal, b. ¥. CyneiimeHoB12

BO3JIEJIOBAHUE COU C IPUMEHEHUEM OPTAHUYECKOT'O T'YMHUHOBOT'O
YJIOBPEHUS «TYMAT» HA OPAILIAEMBIX JIYTOBBIX [TOYBAX AHJAUXKAHCKOU
OBJIACTHU
1Kazaxckuli Hay4Ho-ucc1edogameibCKUll UHCMUmMym no4e08edeHusl U a2poxXumuu
um. Y.YYcnanosa, 050060, Kazaxcmau, Aamamyl, np. aas-Papabu, 75 B,
e-mail: gkaisa@mail.ru
2HayuHo-uccsedogameabCKUull YeHmp 3Ko102uul U OKpycaroujeli cpedul LleHmpasb-
Holl A3uu (Aamamet), 050060, KazaxcmaH, Aamamel, np. aab-@apabu, 75B,
e- mail: beibuts@mail.ru
B craTtbe npeacTtaB/JieHbl 3KCIIEpUMEHTaJIbHbI€e JaHHbIe 110 HW3Yy4Y€HUI0 BJIMAHUA
OpraHu4ecKoro TryMHHOBOTO y,qo6pe1—mﬂ <<TyMaT» Ha IPOAYKTHUBHOCTb COHU B YCJIOBUAX

OpOUIAeMBIX JIYTOBBIX MOYB ACAaKMHCKOTO padoHa AHJMWXKAaHCKOM o6JsacTH. JlyroBele MOYBBI
XapaKTepPU3YIOTCS HU3KHUM COJlep>KaHHeM TyMyca, HOABWKHBIX dopM docdopa u Kaaui, c1adbo
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3aC0JIeHbl, TPAHYJIOMETPUYECKUN COCTaB CPeJHECYTIMHUCTBIN, IJIy6HHA 3aj7eraHus TPYHTOBBIX
Bog 2-3 M. XKuzakoe rymuHOBoe yaoOpeHue «TymaT» BbIpabaTbiBaeTcsi U3 Oyporo yris
(JleoHAPAUT M JIUTHUT) U CHeLUaJbHO OATOTOBJEHHOH BoAbl. COlepKUT COTM TYMHUHOBBIX KHUC-
JIOT, GYJIbBOKUCI0TBl, aMUHOKHCJIOTBI, OpraHW4YeCKHe COJIM, OpraHh4YecKHue KHUCJIOThI, TPUPOJ-
Hble ayKCHHBI, [UTOKWUHUHBI U psiJ HEOOXOAUMbBIX MaKpO- U MUKPO3JIeMEHTOB B JJOCTYITHOM JJIsl
pacteHuit ¢opme. Pabouuil pacTBOp T'YMHUHOBOTO YJOOpEeHUs MPUMEHSJIN [/l IpeNnoCceBHOU
00pabOTKH CeMsH U BHEKOPHEBOW MOJKOPMKH PAaCcTeHUH B HavaJIbHbIM Mepuoj, BeyeTalUH B
da3pl 00pa3oBaHUS TpeX HACTOSAIMUX JHUCTbEB U BeTBJIeHUs. [IpenmoceBHas o06paboTka
MOBBILIAET CTPECCOYCTOMYMBOCTD U BCXOXKECTb ceMsH. /IByKpaTHasi BHEKOpHeBasi MOJKOPMKa
COHU yJydlllaeT MUILEeBON PeXUM M0YBbI, IOBBIIIAET POCT U PaBUTHE, YBEJUYUBAET YPOKaHHOCTD
3epHa cou oT 50 g0 90 % npu COBMECTHOM HCIOJIb30BAaHUM OaKTepHaJbHOTO NpenapaTa Ha
¢$oHe MUHepa/bHBbIX yA00peHUl. [IpuMeHeHre yo6peHus «TyMaT» paccMaTpuBaeTcsl KakK 3KoO-
JIOTUYECKH YUCTBIM U SKOHOMHUYECKH 3P PEKTUBHBIN CIOCOO MOBLILIEHUS IPOAYKTUBHOCTHU CeJIb-
CKOXO3SIUCTBEHHBIX KYJbTYP, CHOCOOGCTBYIOIIMN 60JIee MOJHOW peaju3alui IPHUPOJHOTO IOTEH-
nuasa. [lo pe3ysbTaTaM NpoXU3BOACTBEHHBIX UCIBITAHUNA OpraHUYeCcKoe 'YMUHOBOE y00peHue
«TymaT» pekoMeHyeTcs [J151 IMPOKOTO BHeIPeHUs Ha OpolllaeMbIX MacCUBax ¥Y36eKHUCcTaHa IPU
BO3/eJIbIBAHUH 3epHOO060BBIX KyJbTYD.

Kawuegvle cnoea: Jsyroeble IOYBBI, IJIOJOPOJHE, COf, YPOXAaWHOCTb, BHEKOpHeBas
NOJKOPMKa, TYMUHOBOE U 6aKTepHa/ibHOe y00peHue.
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