I3nenicrep, votmwkenep — Mccnenosanus, pezynbratsl. Ned (108) 2025, ISSN 2304-3334

between 18.5% and 23.4%. The highest preservation of camelthorn plants by the end of the growing
season (from 490 to 267 plants/m?2) was also observed under no-till treatment. The conducted studies
confirm that the growth, development, and yield of perennial legumes on the saline soils of the Aral
Sea region largely depend on a complex of applied agrotechnical practices, particularly soil tillage
methods.

Keywords: Sweet clover, chiseling, growth and development, growing season, soil tillage,
harrowing, crop rotation, no-till, plowing.

Bxaanx aBTopoB

P.I. HypeimoBa - Pa3pa®oTka KOHIENIMM WCCIEIOBaHUs, ONpeAclieHUE IeNieid U 3amad,
ydactue B (POpMHpPOBAaHMM METOJUKU IOJIEBBIX OMBITOB; HAyYHOE PYKOBOJICTBO BBIMOJIHEHHEM
paboThI; MOATOTOBKA U PEIAKTUPOBAHHUE TEKCTA CTATHH.

K.A. Mpeip3abek - [IpoBeneHne CTaTHCTUYECKOTO aHAIM3a SKCHEPUMEHTAIbHBIX JTaHHBIX;
CUCTeMAaTH3alMs U UHTEPIIPETALUS PE3yIbTATOB; MOATOTOBKA TA0JIHUII, TPAPUKOB U WILTIOCTPALIHIA;
KOOPAMHALIMS MOJATOTOBKH PYKOIIMCH U B3aUMOJICHCTBUE C PEIAKIIUEH.

JLK. XXycynoga - [IpoBeieHne moJjieBbIX ONBITOB U YYETOB B YCIOBUSX PUCOBOTO CEBOOOOPOTA;
y4acTHE B arpOXMMHMYECKUX aHAJIM3aX; MPOBEPKa JOCTOBEPHOCTH JAHHBIX U KOHTPOJb KAauecTBa
MIEPBUYHON MHPOpPMAIUH.

I'.'T. AnnamGepreHoBa - Yuactue B coope 1 00paboTke IKCIIepUMEHTANIBHBIX IAHHBIX; BEJICHUE
TIOJIEBOTO JKypHAJIa HAOIIOCHUI; 0(hOpMIICHUE TAOJIUIl U JTUATPAMM.

M.A. banrabaeB - OOecrnieueHne SKCIEPUMEHTATBLHOM 0a3bl U TEXHUYECKHX YCIOBUU IS
MPOBEJICHUSI HCCIICIOBAHUN; y4acTHE B AHAJIM3€ MOJIYYEHHBIX PE3YJIbTAaTOB M PEAAKTUPOBAHUHU
HUTOTOBOI'O TEKCTA.

Oco0as 6maronapHocTh Beipakaercsi ToxeroBoii Jlaype AHyapoBHe, 3aBe1yIOIICH OTIEIOM
«Cenekumsi prica U KyJbTyp PHCOBOr0 ceBO0OOPOTA», JOKTOPY CEIbCKOXO3MCTBEHHBIX HAYK,
npodeccopy, akagemuky HAAH PK, 3a okazaHHy!0 MOMOIIb, Hay4YHbIE KOHCYJIbTAIIMH U IICHHbBIE
PEKOMEHIALINH.
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THE EFFECT OF MINERAL AND ORGANIC FERTILIZERS ON THE YIELD AND
QUALITY INDICATORS OF MELILOTUS IN ORYZA CROP ROTATION CONDITIONS

Abstract
Melilotus is a perennial legume plant that is valuable for fodder production due to its drought
resistance and ability to accumulate biological nitrogen in the soil. In the rice crop rotation conditions
of the Kyzylorda region, where soils are characterized by salinity, melilot can play a key role in
increasing the productivity and sustainability of the agroecosystem.
The aim of this study was to investigate the effect of different doses and combinations of
organic and mineral fertilizers on the growth, development, productivity, and feed value of sainfoin

234


https://doi.org/10.37884/4-2025/24
mailto:nurymova.raushan@inbox.ru
mailto:daldabaevag@gmail.com
mailto:ermaganbetyskak@gmail.com
mailto:karima.myrzabek@kaznaru.edu.kz
mailto:ospanova_14@mail.ru

I3nenicrep, Hotmwkenep — Mccnenosanus, pezynbratsl. Ned (108) 2025, ISSN 2304-3334

in the region’s saline meadow-marsh soils. The research methods included field experiments with the
application of phosphorus fertilizers at doses of Pso and P10, as well as their combinations with
organic fertilizers (manure 15 t/ha). Agrochemical analyses of soil and plants were carried out to
assess nutrient content. The productivity of sainfoin was assessed by the yield of green mass, hay,
and seeds, as well as by the digestible protein content.

The results showed that the application of phosphorus fertilizers at doses of Pso and P120, both
alone and in combination with manure, significantly increases the yield of sainfoin. The greatest
effect was achieved when P60 was applied in combination with manure, which ensured maximum
green mass yield of up to 376,6 c/ha and hay yield of up to 87,7 c/ha, as well as digestible protein
content of up to 608,4 kg/ha.

The scope of application of the research results includes the development of effective
agrotechnical measures to increase the productivity of sainfoin in saline soils of arid zones, which
contributes to the improvement of the feed base for livestock and the sustainability of agroecosystems.

Keywords: Melilot; perennial crop; organic-mineral fertilizers; phosphorus; productivity; feed
value; saline soils; rice crop rotation.

Introduction

The rice irrigation systems of the Kyzylorda region are located in the southern region of
Kazakhstan, where industrial rice is grown. Many years of rice cultivation without the use of a
complex of land reclamation measures to restore and improve the ecological situation in difficult soil
and climatic conditions have led to the development of erosion processes in the soil and a sharp
decline in fertility indicators. Due to the deterioration of the technical condition of the irrigation and
drainage network, the processes of waterlogging and soil salinization are intensifying. For example,
at present, for various reasons, more than 60 thousand hectares of irrigated land have been removed
from agricultural use [1].

Rice belongs to the category of plants that consume large amounts of essential soil elements
such as nitrogen, phosphorus, and others. Therefore, it is recognized as a soil fertility restorer. Its
difference from perennial grasses is that it is an antagonist of soil fertility. In this regard, studying the
organic composition of soils under ameliorative crops is important for preserving soil fertility, as it
is well known that preserving and improving soil fertility has always been a key strategic objective
for any state [2,3].

The state's attention may increase due to the rising cost of inorganic nitrogen, the need to
combat herbicide-resistant weeds in agricultural crops, and rising prices for livestock products. These
legume mixtures allow for the creation of more sustainable pastures that are protected from various
seasons, soils, pests, diseases, and management decisions [4].

In their research, scientists Abigail R. Bell and Nicholas G. Smith show that one way to restore
degraded land is to use it for grazing livestock. To select the best forage grass species, it is important
to understand the impact of soil salinity on the growth and nutritional quality of potential forage
grasses. They found a high degree of variability in the response to salinity among perennial grasses,
including legumes, which showed high biomass and low sensitivity to soil salinity on each index, but
it was found that of all the species studied, hay had the lowest nitrogen concentration. These results
suggest that soil salinization may help mitigate the negative impact on forage production and quality,
and land managers should carefully consider this issue [5].

Melilot is an important plant in the legume family, with 19 species of annual and biennial plants.
Members of the Melilotus family have high seed yields and are more resistant to harsh environmental
conditions such as drought, cold, and high salinity than other crops [6].

Fodder crops are extremely important as legumes, as they can perform symbiotic nitrogen
fixation with a number of bacterial species [7]. The rate of nitrogen fixation is higher than in other
legumes, making it suitable for crop rotation and use as a biological fertilizer for agricultural crops.
A comparison of productivity and nitrogen fixation showed a significant advantage of melilotus
(Melilotus alba) over alfalfa (Medicago sativa) [8].
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Moreover, experiments have shown that yellow sweet clover uses a unique mechanism of salt
addition to maintain growth in saline solution conditions, as it accumulates large amounts of Na+ and
Cl ions. The results obtained allow Emad A. Al Sherif Melilotus indicus to be grown on saline soils,
which are widespread and pose a problem for farmers in Egypt and other arid countries around the
world. However, the mineral composition of plants can vary significantly depending on the
concentration and type of salts in the soil and water. It is important to note that these plants can be
managed in such a way that they make a significant contribution to the animal feeding system [9].

The agroecological and phytosanitary role of sainfoin in rice crop rotation is very significant,
as the plant has a definite impact on the biological reclamation of saline soils. In this regard, it is
recommended to introduce sainfoin into rice crop rotations as a cover crop and fodder crop in the
conditions of the Aral Sea region of Kazakhstan. Numerous studies have shown that crop rotation,
combined with the application of mineral and organic fertilizers, as well as soil protection and anti-
erosion measures, is a powerful reserve for preserving and increasing humus in the arable layers of
the soil [10]. One of the main factors in increasing the yield of sweet clover is the use of fertilizers.

According to R.E. Eleshov and A.B. Tursynbayeva, in studies conducted on meadow-saline
soils, the highest yield of green mass of sainfoin was obtained when using mineral fertilizers
N3oP150Kgo in combination with 20 t/ha of manure. When fertilizers were applied, their yield was
97,3% and 133,5% higher, respectively, compared to the control without fertilizers. When fertilizers
were applied, their yield was 97,3% and 133,5% higher, respectively, compared to the control without
fertilizers [11].

Materials and methods

The climate of the Kyzylorda region is sharply continental, with hot, dry summers and cold
winters, and unstable snow melilotus. The average annual air temperature is 9,8°C. The climate in
the region is very dry. The average annual precipitation is 129 mm. In some dry years, only 40—70
mm may fall.

The soil of the experimental site is meadow-boggy, typical for rice crop rotations in the region.
It is characterized by low humus content — up to 1%, weak featheriness, and a relatively high dense
residue value — 0,6-0,8%. The type of salinity is sulfate, medium salinity. Soil analyses were carried
out in the laboratory of the I. Zhakhayev Kazakh Scientific Research Institute of Rice Growing
(Figure 1).

T

Hydrogen sulfide mg/kg

Oxidation-reduction potential, mV
Filtration coefficient, m/day
Porosity, %

Specific gravity, g/cm

Volume mass, g/cm

H0-10 ®10-20 m20-30 m30-40

Figure 1 - Physical and water properties of the soil at the experimental site
Soil analyses showed that the specific weight of the 0-10 cm layer was 2,63 g/cm?, and the

porosity was 51,8%. The specific weight of the 20-30 cm layer was 2,64 g/cm?, and the porosity
was 48,1%.
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The research was conducted at the scientific and experimental site of the 1. Zhakhayev
Kazakh Scientific Research Institute of Rice Growing LLP.

In the experiments on the plots, agricultural technology was applied using the technology
for growing perennial grasses (clover) without cover and with cover crops, in accordance with
the recommendations [12,13].

Melilot is sown in bare soil at a rate of 18-20 kg/ha, to a depth of 2-4 cm. Three to five
days after sowing, the soil is tamped down to retain moisture.

During the growing season, watering is carried out. In the first year of clover planting,
during the stem elongation and tillering period, and in the second year, when shoots appear (April
10-20), watering is carried out twice, 20—30 days after the first watering.

In the budding phase of the green mass of melilotus at 15-20 cm, they are harvested with a
RMH-6harvester.

Statistical processing was carried out using the method of dispersion analysis for single-
and multi-factor experiments according to B. A. Dospekhov [14,15].

Research results

The results of three years of research have shown that the use of organic-mineral fertilizers
contributes to high yields of sweet clover by creating optimal soil nutrient conditions. It is well
known that in most cases there is a directly proportional relationship between growth and crop
yield.

Therefore, studying the dynamics of above-ground mass growth characterizes the stages of
crop yield formation. Depending on the cultivation techniques used in any agrophytocenosis,
weeds develop alongside cultivated plants. They are an inevitable component of
agrophytocenosis, competing in certain relationships (Guidelines for conducting field
experiments with forage crops).

With optimal moisture at the depth of the seedbed and plow layer, seedlings appear in 6-8
days. The first leaf is simple, rounded in shape, and grows very slowly. At the onset of the 3-4
leaf phenophase of melilotus, the average plant height in the control variant reaches only 3,6 cm.
During this period, the application of manure (3,8-4,6 cm) and phosphorus fertilizers (3,9-4,6)
does not have a significant effect on plant height, with a difference of only 0,3-1,0 cm (Table 1).

Table 1. Plant growth dynamics depending on the application of organic-mineral fertilizers

Experimental options | Culture Plantheight, cm
3-41 5-6 1 6-7 1 7-9 | | Budformation
(branching)
Withoutfertilizers Melilot 3,6 7,8 12,5 20,4 32,4
(control) Echinochloa crus 4,5 10,3 12,6 24,3 47,1
Manure Melilot 3,8 8,2 14,1 25,5 39,3
15 t/ha Echinochloa crus 5,2 11,0 16,3 33,8 61,1
Manure Melilot 4,6 9,4 15,4 29,0 41,2
15 t/ha+Pgo Echinochloa crus 572 12,3 15,8 36,3 62,0
P30 Melilot 46 8,5 14,1 23,4 36,2
Echinochloa crus 54 10,4 13,0 28,2 50,9
Pso Melilot 3,7 8,4 13,9 26,7 38,6
Echinochloa crus 6,5 11,3 13,6 28,7 494
Pgo Melilot 3,9 7,7 14,9 24,6 37,0
Echinochloa crus 5,0 12,5 15,0 34,3 51,3
PsoNus Melilot 3,9 8,0 14,5 27,9 37,7
Echinochloa crus 5,9 12,1 16,9 33,6 56,0

The growth dynamics of plants (Melilot and Echinochloa crus) at the beginning of vegetation
(from germination to the formation of 2-3 true leaves and up to 5-6 leaves) changes insignificantly
(1,5-3,3 cm). However, during this period, the root system of sweet clover grows intensively and
strengthens, penetrating the soil to a depth of 40 cm. At the same time, there is intense competition
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between the rooting sweet clover and specific weeds of the rice crop rotation. Under the conditions
of our research, sweet clover crops are heavily infested with echinochloa crus.

Determining the effect of mineral fertilizers on the growth, development, and productivity of
melilot.

During the period from the 7-9 leaf stage to the beginning of budding, the growth rate of melilot
increases. Thus, in the variants with fertilizer application, the height of melilot plants at the
appearance of 7-9 leaves was 3,0-8,6 cm higher than without fertilizer. During this period, higher
growth (27,9-29,0 cm) was observed in the variants where PsoNss and manure 15 t/ha + Peo fertilizer
were applied, and the lowest (20,4-24,3 cm) in the plots without fertilizers. During the budding phase,
the growth of melilot almost equalized in the variants with fertilizer application and amounted to 36,7
and 41,2 cm, while the difference compared to the control remained and amounted to — 5,3-6,7 cm.

Studies have shown that the application of nitrogen fertilizers and manure promotes intensive
growth and increased tillering of weeds, especially echinochloa crus, while phosphorus fertilizers, on
the contrary, reduce and slow down their growth rates.

On average, over two years, the height of echinochloa crus on plots where melilot was grown,
with 15 t/ha of manure, reached 11,0-12,3 cm in the 5-6 leaf phase, after 10-14 days — 33,8-36,3 cm,
and during the budding period of melilot — 61,1-62 cm, while with the application of only P60,
respectively: 11,3; 28,7 and 49,4 cm. Fertilizer application accelerates the onset of individual phases
of melilot by 2-5 days and echinochloa crus by 3-6 days. The number of melilot plants in plots without
fertilizer was 214 at emergence, of which 124 remained per m? (Table 2).

Table 2. Herbage density and thinning of melilot depending on the application of organic and
mineral fertilizers

Number of plants, pcs/m?
Experimentaloptions bygermination inthefirstmowing at the end of the | % ofdecimation
growing season

Withoutfertilizers

(control) 214 205 124 42,0
Manurel5 t/ha 234 218 141 39,7
Manurel5 t/ha +Pgo 280 267 170 39,3
P3o 257 246 156 43,2
Pgo 279 268 178 36,2
Pgo 283 270 155 452
PgoNas 285 269 154 46,0

The density of melilot plants in plots without fertilizers was 214 seedlings, of which 124
remained/m?. The highest density of melilot was preserved (170-178 pcs/m?) at the end of the growing
season of the 1st year of life with the application of 15 t/ha of manure + Pso, where the sparsity is
39.3% and Peo -36,2%.

In our experiments, the greatest thinning of melilot was noted in a plot without fertilizers —
42,0%. And in the variant where PgoNass is added, the depletion rate is 46,0%, the least rarefaction is
observed with the addition of Pgo (36,2%).

Studies have shown that in meadow-marsh saline soils of rice crop rotations, various doses and
ratios of organo-mineral fertilizers had a significant impact on the yield of melilot (Table 3).

Table 3. The effect of various fertilizer systems on the yield of the green mass of melilot

Experimentalopt | Melilotof the 1st year Melilot of the 2nd year Intwoyears
lons yield, increasein yield, increasein yield, increasein
c/ha cha % | cha cha | % cha o %

Withoutfertilizer
s (control) 88,2 St - 178,5 St - 266,7 | St
Manure 15 t/ha

111,7 23,5 26,6 232,9 54,4 30,4 344,6 77,9 29,2
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Manure 15 t/ha

+Pgo 122,8 34,6 39,2 253,8 75,3 42,2 376,6 109,9 41,2
P30 104,3 16,1 18,2 233,5 55,0 30,8 337,3 71,1 26,6
Pso 111,7 23,5 26,6 251,4 72,9 40,8 345,1 78,4 29,4
Pgo 112,9 24,7 28,0 255,0 76,5 42,9 367,9 101,2 37,9
PeoNas 115,9 27,7 31,4 260,1 81,6 45,7 376,0 109,3 41,0
HCPos 31,7 - - 32,3 - - 42,1 - -

In our studies, on the fertilized variants, the yield of the green mass of the 1st year of life of
melilot was 104,3 and 122,8 c/ha, while on the variant without fertilizers it amounted to 88,2 c/ha
(Figure 2). The vegetative period of the 2nd year of life begins with spring regrowth from the renewal
buds located on the root neck. The maximum increase in green mass occurs during the period from
the beginning of spring regrowth to the beginning of flowering.
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Yield of green mass of melilotus, c/ha

Figure 2 - Dynamics of the yield of the green mass of melilot depending
on the application of fertilizers, kg/ha

The yield of the green mass of melilot when applying organic and mineral fertilizers is in the
range of 232,9 c/ha and 260.1 c/ha, and in total for 2 years - 337,3 c/ha — 376,6 c/ha. The increase in
the yield of the green mass of melilot from fertilizers at the rates of manure of 15 t/ha, manure of 15
t/ha + Pso, P30, Pso amounted to 77,9,109,9, 71,1 and 78,4 c/ha, respectively, or ranges from 26,6% —
41,2%. The above patterns of changes in the height of standing growth, plant density and the
formation of the green mass of melilot is one of the main elements of the yield structure, determines
the level of its productivity. The effect of fertilizers on the productivity of melilot is characterized by
the height of plants standing before harvesting, the number of plants and the yield of melilot for hay.

It was found that the height of the melilot before harvesting on fertilized varieties was higher
and averaged 36,2 - 41,2cm at the 1st mowing, 48,7-56,6cm at the 2nd mowing, and the number of
plants, respectively, was 129-131 pcs/m2, while the hay yield for two mowing reached 72,6-87,7
kg/ha. For the variant without fertilizers, these figures were 32,4 and 42,9 cm, 117 pcs/m? and 55,7
kg/ha, respectively (Figure 3).
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Figure 3 - Phenological observations

A comparative assessment of the studied variants of organo-mineral fertilizers in terms of
melilot productivity shows that the application of phosphorous fertilizers in doses of Pzou Peso provides
the highest productivity [16]. In these variants, the yield of melilot for hay is between 72,6 and 85,5
c/ha, which is 16,9-29,8 c/ha more than in the control variant without fertilizers (Table 4).

Table 4. The effect of organomineral fertilizers on the productivity of melilot

Melilot
Experimentaloptions Heightbeforeharvesting, cm Hayyield, c/ha | Theincrease

1 cut 2 cut c/ha %
Withoutfertilizers
(control) 32,4 42,9 55,7 St -
Manure 15 t/ha 39,3 51,3 70,2 14,5 26,0
Manure 15 t/ha+Peo 41,2 56,6 87,7 32,0 57,4
P3o 36,2 48,7 72,6 16,9 30,3
Pgo 36,7 49,0 85,5 29,8 53,5
Pgo 37,0 49,2 84,9 29,2 52,4
PgoNas 37,7 50,5 66,1 10,4 18,7
HCPos 4,7

Thus, of the studied organo-mineral fertilizers, the application of phosphorous fertilizers in
doses of P3o and Pso provides an increase in melilot productivity by 30,3-53,5%. Therefore, Peo doses
of phosphorous fertilizers are more effective than other study options. Even the application of manure
of 15 t/ha + Peo, Where the highest yield of 87,7 kg/ha melilot for hay is ineffective compared to Peo,
since the yield difference between them (2,2 kg /ha) is insignificant, below the value of HCP¢s = 4,7
kg/ha. Along with the above, it has been established that the application of fertilizers in rice crop
rotation on meadow-marsh soils has a great impact on the fodder value of melilot.

Melilot is a nutrient-rich forage crop. Melilot hay is not inferior in total nutritional value and
chemical composition to alfalfa hay, and in terms of digestible protein content it is 2 times higher
than hay of perennial grasses [17,18]. In order to identify the fodder value of melilot, we determined
the nutritional values of the feed and the chemical composition of melilot hay. Samples for their
determination were taken in the first year of their life in the budding phase and in the second year -
at the beginning of flowering.

The results showed that the volume of collection of feed units and digested protein is directly
dependent on the species used in combination with organic fertilizers

In the 1st year, fertilization at a dose of P30, Pso, manure of 15 t/ha and manure of 15 t/ha + Peo
provided the largest collection of feed units in the range of 2378 and 2800 kg/ha, in the 2nd year -
5124-5722 kg/ha. At the control, the content of feed units was 1932 and 3927 kg/ha, respectively, by
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year. Due to the application of organic mineral fertilizers, an additional 446-868 were collected in the
first year and 1,197-1,795 kg/ha of organic units in the second year.

The following options had a significant impact on the quality and nutritional value of melilot
feed: manure 15 t/ha, manure 15 t/ha + Pso, P30, Peo. The content of digested protein in the 1st year of
life of melilot was 266,3, 278,2, 247,3 and 280,2 kg/ha, in the 2nd year of life - 532,9, 591,9, 529,1
and 608,4 kg/ha, respectively.

The variants with the addition of Peo+15 t/ha of manure (278,2-591,9) and Peo (553,1-608,4)
had the strongest effect on the protein content in melilot hay, and in the control without fertilizers,
the protein content decreased to 197,1 and 396,6 kg/ha.

Along with the nutritional value of the feed, we have determined the effect of fertilizers on the
chemical composition of melilot. According to research data, the chemical composition and quality
of melilot hay in the Aral Sea region varies significantly depending on the year of use and the types
and norms of fertilizers applied.

In our experiments, the amount of crude protein depending on the fertilizers applied in the first
year of life was 15,1-16,1%, and in the second year of life it decreased by 0,6-1,0% (14,5-15,1%).

The fat content by year of use when applying fertilizers to melilot crops in rice crop rotation on
meadow-marsh soils varies between 2,2 and 2,7%.

The lowest fiber content was observed in melilot in the first year of life in the Pso.sovariant
(19,9-20,2%) and without fertilizer application (18,6%). The value of nitrogen-free extractive
substances in the control variant without fertilizers in the first year of life is 44,6%, in the second year
—42,1%; the use of fertilizers reduces its content by 0,6-3,8%.

Conclusions

The research results have shown that the application of organomineral fertilizers in various
doses and ratios affects the yield of melilot on meadow-marsh saline soils of rice crop rotations.

It has been established that the application of nitrogen fertilizers and manure promotes the
intensive growth of weeds, especially echinochloa crus, and phosphorous fertilizers, on the contrary,
reduce and slow down their growth rates.

It was revealed that the application of phosphorous fertilizers from among the studied
organomineral fertilizers in doses of P30 and P60 provides an increase in melilot productivity by
30,3-53,5%. Therefore, P60 doses of phosphorous fertilizers are more effective than other study
options.

The results obtained prove that the volume of collection of feed units and digested protein is
directly dependent on the types, norms and combination of organic fertilizers. For example, in the 1st
year of fertilization at a dose of P3o, Pso, manure of 15 tons/ha and manure of 15 tons/ha + Peo, the
collection of feed units amounted to 2378-2800 kg/ha, in the 2nd year - 5124-5722 kg/ha, which
indicates an almost two-fold increase three times.

The results of the experiments showed that the following options had an impact on the quality
and nutritional value of melilot feed: manure 15 t/ha, manure 15 t/ha + Pso, P30, Peo. The content of
digested protein in the 1st year of life of melilot was 266,3,278,2,247,3 and 280,2 kg/ha, in the 2nd
year of life - 532,9, 591,9, 529,1 and 608,4 kg/ha, respectively.
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BJIUSTHUE MUHEPAJIbHBIX 1 OPTAHUYECKHNX YJIOBPEHUI HA
YPOXKAHHOCTDb U KAYECTBEHHBIE ITIOKA3ATEJIA JOHHUKA B YCJIOBUSIX
PUCOBOI'O CEBOOBOPOTA

Annomauusn

JIoHHUK - MHOTOJIeTHEe 6000BOE pacTeHue, LIEHHOE /1JIs KOpMOIIPOU3BOACTBA Oiaroaaps cBoei
3aCyXOYCTOMYMBOCTH M CIIOCOOHOCTH HAKaIlJIMBAaTh OMOJIOTHUECKHH a30T B MoYBe. B ycrmoBmsx
pucoBoro ceBoobopoTa KbI3bu10pIuHCKO# 007aCcTH, Iie TOYBBI XapaKTEPU3YIOTCS 3aCOJICHHOCTHIO,
JOHHUK MOXET WIrpaTh KIIOYEBYI0 POJIb B TOBBIIICHUH TPOJAYKTUBHOCTH M YCTOMYHUBOCTH
arpodKOCUCTEMBI.

Ilenpro JAaHHOTO WCCIICOBAHHS OBUIO HM3YYCHHE BIIMSHHUS PAa3IMYHBIX 103 U KOMOWHAIUI
OpPraHMYECKUX M MHUHEPATBHBIX YIOOPEHHI Ha POCT, Pa3BUTHUE, MPOIYKTUBHOCTH U KOPMOBYIO
LIEHHOCTb 3CIaplieTa Ha 3aCOJIEHHBIX JYrOBO-OOJOTHBIX MOYBAaX pernoHa. MeTonbl UCCIeA0BAHUS
BKJTIOYAJIH TIOJIEBBIE SKCTIEPUMEHTHI ¢ BHECEHHEM QochopHbIX yaoOpenuii B 1o3ax Peo 1 P120, a Takxke
UX KOMOMHAlIMHA C OpraHMYecKUMHU yaoOpeHusMu (HaBo3 15 T/ra). [lns oueHKHM coaep:kaHus
MUTATENIbHBIX BEIIECTB OBUIM TPOBEACHBl arpOXMMHUYECKHE aHAIM3bl TOYBBI U PACTCHHIA.
[IpoayKTUBHOCTB 3CMapIieTa OLIEHUBAIH 110 YPOKaWHOCTH 3€JIEHOW Macchl, CEHa U CEMsIH, a TaKkKe
10 COJIEP>KaHUIO NIEPEBAPUMOT0 TPOTEHUHA.

Pesynbrarel mokazanu, yto BHeceHHe (ochopHBIX yaoOpeHuid B mo3ax Peo m Pioo, kak
OTJIENBbHO, TaK U B COUETAHHH C HABO30M, 3HAUUTENBHO MOBBIIIACT Yporkaii acmapiera. Hanbonpmmit
3¢ dexT ObLT JOCTUTHYT MPU BHECEHUU Peo B COUETAHMU C HABO30M, YTO 00ECIIEYMIIO MAaKCUMAIIbHYIO
ypOKaHOCTH 3€7€HON Macchl 10 376,6 1/ra u ceHa 10 87,7 11/Ta, a TakKe co/iep KaHue epeBapuMoro
nporenHa 10 608,4 kr/ra.

Cdepa mpumeHeHUS pe3yNbTaTOB HCCIEIOBAaHUI BKIIOYaeT pa3paboTKy 3(h(HEeKTUBHBIX
arpOTEXHUYECKUX MEPOINPHUATUN [JIs TOBBIIICHUS MPOAYKTHBHOCTH ACHapIiieTa Ha 3aCOJEHHBIX
MOYBAX 3aCYIUIMBBIX 30H, YTO CIIOCOOCTBYET YIYYIIEHHIO KOPMOBOI 0a3bl AJisl ;KUBOTHOBOJICTBA U
YCTOMYHUBOCTH arpO3KOCHCTEM.

Kntouegvle cnoea. JIoHHWK, MHOTOJETHSISI KyIbTypa, OPraHOMHHEpAIbHbBIE YIOOpEHHS,
dbocdop, MPOTYKTUBHOCTH, KOPMOBas LIEHHOCTb, 3aCOJIEHHBIE TTOYBbI, PUCOBBIN CEBOOOOPOT.
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MUHEPAJIJIBI )KOHE OPTAHUKAJIBIK TBIHAUTKBIIITAPABIH KYPIIII
AMHAJBIMBI JKAF JAUBIHJIAFBI TYHEKOHBIIIKAHBIH OHIMALIITT MEH
CAINTAJIBIK KOPCETKIIITEPIHE 9CEPI

Anoamna

TyliexoHbIIIKa KYPFAKIIBUIBIKKA TO3IMIUIII MEH TOMBIpaKTa OWOJIOTUSIIBIK a30TThI CaKTay
KaOUIeTiHIH apKachlHIa KEMIIeN OHJIpici YIIIH KYHJbl KOIDKBUIABIK OypIIaK TYKBIMIAC O©CIMIIK.
Tombipak TY3AbUIBIFBIMEH cUNaTTaNaThiH KpI3bl10pAa OOBICKIHBIH KYPIlll aifHATIBIMBI KaFJaibIHIa
TYHEKOHBIIIKA arpo’KOKYHEHIH OHIMIUIIrT MEH TYPaKTBUIBIFBIH apTThIpYyAa IIEIIyIIi pej arkapa
ayajpl.

byn 3eprreymiH MakcaThl aWMAaKTBIH TY3[bl IHAJIFBIHABI-0ATIAKTEl  TOMBIPAKTAPHIH/IA
TYHEXKOHBIIIKAHBIH ©CYyiHE, JaMyblHa, OHIMIUIINHE OHE >KEMIIOI KYHIbUIbIFbIHA OPTaHUKAJIBIK
YKOHE MUHEPAJIbl TBIHAUTKBIIITAPABIH SPTYPIIi 103aIapbl MEH KOMOMHAIMSIIAPBIHBIH 9CEPiH 3epTTEY
Oonbpin TaObuTANBI. 3epTTey omicTepine (ocdop ThIHAUTKBILITAPHIH Peo skoHE P120 m03amapeiaga
KOJIJIaHy OOMBIHIIIA JaJIAJIBIK TOHKIpUOeNep, COHIai-aK OJap/IbIH OPTaHUKAIBIK THIHAUTKBIIITAPMEH
(15 1/ra xeH) xomOuHanusAcH Kipeai. KopekTik 3aTTapAblH KypamblH Oarajiay YIIiH TOMBIPAaK MeH
OCIMIIKTEpre arpoOXUMIBUIBIK Tanjgayiap SKypriziami. TyHe)KOHBIIKAHBIH OHIMIUIT KachLI
MaccCaHbIH, JKEMIIOITIH XKOHE TYKBIMHBIH OHIMJALUIIr, COHAal-aK CIHIPUIETIH aKybI3[bIH MeIIepi
OolbIHIIIA OaFaJIaH/IbI.

Hotuxenep dpochop TeiHaUTKbILITapbIH Peo xoHe P120 103anapsinia Gesnex xkoHe KoHMeH Oipre
KOJIJaHy TYHEKOHBIIIKA OHIMJIUIITIH alTapibIKTail apTTHIPaThIHBIH KepceTTi. EH ylkeH ocepre
KoHMeH Oipre Peo KosimaHy apKbUIbl KOJI KETK1311/11, OYJI Kachll MACCaHbIH MaKCHUMAJIAbl OHIM/IUTITH
376,6 u/ra neiin sxoHe menTiH 87,7 1/ra NeiiH, COHMai-aK CiHIPUIETIH aKybI3AbIH KypamMbiH 608,4
Kr/ra JAeiiH KaMTaMachl3 €TETiHI KapacThIPbLUIFaH.

3epTTey HOTIDKENEpIH KOJIIaHy aschlHIa KYpPFaK aiMaKTapAblH TY31bl TOIBIPAKTAPBIHIA
TYHEXKOHBIIIKA OHIMIUTITH apTTHIPY YIIiH THIM/1 arpOTEXHUKAJIBIK [Iapanapabl 931piaey/ii KaMTHIbI,
OyJ1 Maj MapyamlbUIBIFBl YIIH KEM-IIen 0a3achlH JKOHE arpodKOXYUeTIepIiH TYPaKThUIBIFBIH
KaKcapTyFa bIKIAJ eTe/Ii.

Kinm ce30ep: TyleXOHBIIKA, KOIDKBULIBIK JaKblJl, OPraHOMUHEPAJAbl ThIHAWTKBIIITAD,
bochop, eHIMALTIK, )KEMIION KYHIBUIBIFbI, TY3/1bl TONBIPAK, KYPILI aybICHANbI €rici.
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OPTAHUKAJIBIK TBIHAUTKBIIIITAP MEH PETEHEPATHUBTI 9 JICTEP
APKBUJIBI AYBIUI HHAPY AHIBIJIBIFBIH TYPAKTBI TAMBITY KOJIJTIAPBI

Anoamna

AnfFplmapTTap MeH MakcaT. byn Makanaja Kasipri 3aMaHfbl aybul LIapyallbUIbIFbIH
9KOJIOTHSUIBIK TYPFBIAAH THIM/I J)KOHE Y3aK MEP3iIMIl TYPaKThI IaMBITY MOCeJeNIepi KapacThIPhLIa bl
ONeMIIK KIMMATThIH €3repyi, TONBIPAKThIH TO3ybl MEH 3PO3USChI, XUMUSUIBIK 3aTTap/AbIH IIaMalaH
THIC KOJIJJAHBUTYbl CHUSKTBl FaJlaMJbIK ChIH-KaTepiep asChblHAA ayblUl MIApYallbUIbIFBIHBIH >KaHa
OarbpITTappl ~ —  OPraHUKAIbIK  THIHAWTKBIITAPAbI  MalilajaHy  OHE  pereHepaTuBTI
arpoTEXHOJIOTHSIIAP/IBI €HT13Y ©3€KTi MOCeJIere aifHaIyaa.

Marepuangap MeH ofictep. OpraHuMKaigblK THIHAWTKBILTAP (OMOIyMYC, KOMIIOCT, >KachLI
THIHAUTKBIIITAP JKOHE T.0.) TOMBIPAKTHIH TaOWFM KYHApJIBUIBIFBIH CaKTall, aybUIIIapyallbUIbIK
JAKbUIIAPbIHBIH CalachlH JKakcapTyFra MYMKIHIIK Oepeai. by ThIHAWTKbILTap 3KOXYyiere 3usH
KENTIpMeH, )KkepAiH MUKPOOHOJIOTUSITBIK O€JICEHIUTITH apTThIPY apKbLIbl Y3aKMEP31M/1 OHIMIUTIKKE
KOJI JKeTKi3yre bIKnai eremi [1].

Hormxenep. PerenepatuBTi aybul HIapyalibUIbIFbI — OYJI TEK ©HIM allyFa eMec, COHBIMEH KaTap
TOMBIPAK KYPHUIBIMBIH KaJIMbIHA KEATIpYyre, OMOATyaHTYPIIUTIKTI CaKTayFa )KoHE SKOJIOTHSJIBIK Tere-
TEHJIIKTI yCTayFa OarbITTaliFaH KeIlIeH 11 Tocul. by sxxylene HoIiKk HeMece a3 KeIeM Il Kep OHJIEY,
JaKbUIIApbl aybICTaibl €ry, MOKPOBHBbIE KYIbTYPHI (PKaMBUIFBI JAaKbLIlAp), OpPraHUKAJIBIK Maj
HIapyallbUIbIFbIH  €TIHIIUIIKIEH OIpIKTIpY CHSKTHI SIICTep KOJAaHbulafbl. MyHnaill Ttocinaep
TOMBIPAKTHI 3PO3UsTaH KOPFai/Ibl, BUTFAIIBUIBIKTBI CaKTalabl, 3UsTHKeCTepre Kapchl OMOIOTHSIIBIK
Tele-TeH 1K KaJIbIITACThIPaIbl.

Kopsbitbinael. KazakcTan sxaraaiiblHaa opraHuKaiblK )KOHE PereHepaTuBTI 9JIicTepii KOIIaHy
KEp pecypcTapblH CaKTayFa, aybll LIapyallbUIbIFbl ©HIIPICIHIH TYPAKTBUIBIFBIH apTThIpYFa JKOHE
9KOJIOTHSUIBIK Kayilci3 OHIM eHJIIpyre MYMKIHAIK Oepeni. ATanraH OaFbITTap — arpoOHOMHMSA
MaMaH/IbIFbl OObIHIIIA OO0JIallIaK MaMaHAap YIIiH aca e3eKTi, ce0ed1 oap TeK OHAIPICTIK THIMALTIKTI
FaHa eMec, COHBIMEH KaTap KOpIlaraH OpTaMeH YHJIeCIMALTIKTI Jie KaMTaMachkl3 eTe/ii. Makanania ocbl
o/ICTEPAIH apTHIKIIBUIBIKTAPHI, 1CKE achIpy KOJAAaphl KOHE OJApAbIH aybll IIApyallblUIbIFbIHIAFbI
OpHBI TEpPEeH TaljgaHaJbl. bys 3epTTey — SKOJOTHSUIBIK OajaManapfa HETi3/IeNreH TYPaKThl aybll
HIapyalbUIbIFbIH KAJIBIITACTHIPYFa apHAIFAH FHUIBIMU-TOKIPUOEIIK HET13 OOJIBIN TaObLIa IbI.

Kinm ce30ep: Opeanukanvlx mulyaumblUmap, pe2eHepamusmi aybll Wapyaulbliblebl,
MYpaKmul 0amy; mMonvlpax KYHAPAbLIbIEbl, OUO2YMYC; IHCACHLL MbIHAUMKbIUWMAD, AYbICNANbl €2iC;
aybll WAPYAUbLIbIRbL OHOIPICI, IKOI02UANBIK KAYINCI3 OHIM.
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