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Abstract
This article presents research on the study of elements of the technology of cultivation of

melilot in the cover crop of barley.  Studies have shown that the rate of sowing barley seeds in the
range from 2 to 3 million seeds / ha and the nitrogen dose from 30 to 60 kg / ha are optimal, which
significantly reduces the oppressive effect of cover culture, increases the survival rate of melilot plants

by 10.4-27.5%. This method of sowing contributes to the destruction of weeds, which eliminates the
use of expensive herbicides and obtaining environmentally friendly products. The effective of using
barley as a cover crop for perennial legumes is shown, while barley plants in the initial phase of
vegetation grow very quickly and intensively and create the best conditions for the growth and
development of melon on saline soils, shading them from direct sunlight. The research results were
implemented in rice farms of Kyzylorda region on an area of 500 hectares, the net income was within
45.0-50.5 thousand tenge/ha, the profitability of 110%.

Keywords: cover culture, melilot, fertilizer, seeding rate, survival rate, yield, yield of melilot
hay, density of standing plants, diversification of crop production.

Introduction. The main rice-growing region of the Republic of Kazakhstan is the Kyzylorda
region, which is located in the zone of ecological disaster of the Aral sea region. In recent years, the
cultivation of agricultural crops in this region has been limited by water resources caused by human
activities. In addition, on the drained bottom of the Aral sea, a salt marsh desert with an area of about
1.0  1.5 million hectares was formed, from which about 150 million tons of salt dust rises annually
with constant winds, which pollutes the atmosphere, the hydrosphere, and has a detrimental effect on
the environment. In the current extreme conditions, crop production in the region should be based on
an effective system of agriculture with the maximum use of biologization methods, optimization of the
nitrogen regime with a wide use of the potential of high-protein new alternative crops. Therefore, of
particular value is the introduction of a new crop - melilot, highly productive potential, which allows
you to grow it on low-fertile and saline soils, where other cultivated perennial grasses in rice crop
rotations are very thinned and do not provide proper productivity of fields.

Perennial legumes are rich in protein, serve as accumulators of biological nitrogen in the soil,
increase the content of humus and improve the structure of the soil. Cultivation of low-spread, but
highly productive, multi-functional legumes will help to increase soil fertility, increase crop
production and reduce the shortage of feed and protein [1-3]. Such leguminous plants include the
biennial melilot, which has valuable economic and biological properties: undemanding to soil fertility,
stability of feed and seed productivity. It tolerates temporary waterlogging and drought.The main
advantage of melilot is the accumulation of nitrogen fixed by nodule bacteria from the air. These
bacteria form nodules on its roots and mutually cohabit with the melilot. Bacteria provide the host
plant with nitrogen, in return they receive carbohydrates from it. According to N. p. Kryukov, the
amount of nitrogen accumulation in the above-ground crop due to biological nitrogen reaches from
72.2 to 82.9 kg/ha in the sub-cover crop [4].

Due to its economically valuable characteristics, melilot feed is obtained cheap and high-
quality. Cover crops sometimes lead to the complete death of melilot, especially at high seeding rates
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and high doses of fertilizers. Many researchers recommend reducing the oppressive effect of cover
culture on the sown melilot to reduce the rates of seeding and fertilizer doses by 30-50%. The huge
influence on the growth and development of melilot, and, ultimately, on its yield has cover culture. In
melilot crops under the cover of barley, a competitive relationship between these plant species and
weeds is created. The essence of this competitive relationship is that any plant in the course of its life
changes the environment and thus affects the plants that grow together with it. Scientists note that the
competitive ability of species depends on the conditions of growth with the alignment of other factors.
For each species, there are certain limits to the combination of factors at which the species is most
competitive. Plants often react more strongly to the deterioration of growing conditions in mixed than
in single-species crops, and the degree of severity of the negative reaction is due to the species with
which this plant grows together [5].

In modern conditions of development of agriculture of the Kyzylorda region, animal livestock
is a priority, which primarily depends on the availability of fodder. The primary task of the crop
industry in the region is the introduction of low-water consumption, high-protein feed crops into rice
crop rotations, which will expand the production of an assortment of agricultural products and
eliminate the protein deficit when fattening animals. In this regard, in order to improve the soil and
environmental conditions of cultivation of agricultural crops, it is necessary to have science-based
recommendations that ensure the restoration, regulation of soil fertility and increase crop yields. At the
same time, the development of techniques for regional technologies of cultivation of perennial
legumes in sub-cover sowing in the conditions of rice crop rotation is at the forefront. Also, in the
future, to increase the productivity of melilotus in the acutely arid conditions of the Kyzylorda region,
it is necessary to study and determine the optimal irrigation regime.

Materials and methods of research. The climate of Kyzylorda region is sharply continental,
hot dry summers and cold, with unstable snow cover winter. The average annual air temperature is

years, they may fall only 40-70 mm. The soil of the experimental site is meadow-marsh, typical for
rice crop rotations in the region. It is characterized by a low humus content up to 1%, reduced porosity
and a fairly high value of a dense residue of 0.6-0.8%. Type of salinity-sulphate, medium-saline. Soil
analyses were carried out in the analytical laboratory of the Kazakh research institute of rice groving
(table 1).

Objects of research were varieties of barley - Rassava and melilot is Alsheevsky. Place of
research  research and experimental site of the Kazakh research Institute of rice groving.
Agrotechnics generally accepted for this zone: winter tillage dump plowing to a depth of 22-24 cm;
early spring disking BDT-7.0, leveling the surface of the check with a long-basal planner, plowing to
the depth of 16-18 cm, disking BDT-7.0, harrowing in two tracks BZTU-1, skating ring rinks ZKK-6.

The results showed that increasing the seeding rate cover crop from 2 to 4 million seeds/ha
with simultaneous increase of the dose of nitrogen fertilizer from 30 to 60 kg/ha, that contributed to
the formation of a more powerful above-ground mass of barley and weeds, which ultimately led to
thinning, the slow growth and development of plantsof melilotus. The greatest death of melilot plants
was observed in the early period of ontogenesis  in the phase of the appearance of two leaves.When
studying the seeding rate of cover culture of barley, the density of melilot plants standing on the
background without fertilizers, depending on the seeding rate from 2 to 4 million pieces/ha, ranged
between 249 and 270 pieces/m2, barley  176-205 pieces/m2. Before harvesting, the number of barley
plants at the seeding rate (4 million pcs/ha) was (180 pcs/m2), that is, more than the low (2 million
pcs/ha) rate. However, in the process of ontogenesis was observed a significant reduction in plant
density of melilot at a high seeding rate of barley at value - 4 million pcs/m2 to 103 pcs/m2, that is, the
cultivation of melilot under a cover crop of barley contributes to a more powerful above-ground mass
of barley and weeds, which ultimately leads to thining melilot (table 2).
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The increase in the seeding rates of cover culture on the shoots of melilot provides a density of
standing plants of mixed seeding only 425-475 hcs/m2 including melilot 249-270 pcs/m2, of this
number at the end of the growing season, 293  308 plants were preserved, and melon including - 91
and 135 pcs / m2. Oppression of melilot plants was observed with an increase in the rate of barley
seeding to 4 million pieces/ha, where the thinning rate of melilot plants was 67.4 %.

The obtained results showed that the highest density of plants and the optimal stem of melilot
were obtained when applying fertilizers-P60N30 and the seeding rate of cover barley is 2-3 million
pieces/ha (for shoots 236-238 pieces/m2, before the 1st mowing 143-177, at the end of the growing
season 121-151 pieces / m2).

An increase in the seeding rate of barley to 4 million and the nitrogen dose against the
background of p60n60 phosphorus led to a decrease in the density of melilot plants (147 before
harvesting, 119 PCs/m2 at the end of the growing season). At the beginning of regrowth in the second
year of life, at high rates of sowing melilot culture, only 32.5 PCs/m2 of plants remained, that is, the
melilot was thinned by 2.3  2.5 times. In the control version of the melilot plant, depending on the
barley seeding rate, 103  165 remained before harvesting, 91 - 135 at the end of the growing season,
and 66  91 PCs/m2 at the beginning of the 2nd year of life.

It was found that the seeding rate (2-3 million pieces / ha) and the nitrogen dose (30-60 kg /
ha) is optimal, which significantly reduces the oppressive effect of the cover culture, increases the
survival rate of melilot plants by 10.4  27.5% (table 3).

Table  3 The formation of the yield of melilot depending on the doses of applied fertilizers and
seeding rates of cover culture (barley)

Fertilizers,
kg / ha

Seeding
ratesof barley

in million
seeds / ha

Yield, ce / ha

barleygrains

the yield of melilot hay

thefoliage, %first year second year total for 2
years

Control -
withoutfert

ilizers

2 15,7 30,2 113,0 143,2 32,1
3 18,3 23,7 86,7 110,4 32,8
4 19,4 13,9 57,4 71,3 30,9

60N30

2 28,3 42,8 157,0 199,8 48,1
3 32,4 32,2 139,0 171,2 49,3
4 35,8 16,1 93,0 109,1 47,4

60N60

2 30,6 47,7 127,0 174,7 36,3
3 34,0 40,5 113,0 153,5 37,2
4 38,5 16,9 87,0 103,9 35,5

SSD05(smallestsignificantdif
ference) 3,7 4,6 4,1

In our experiments, the yield of cover barley grain, depending on the seeding rates and doses
of fertilizers, ranged between 15,7 and 38,5 ce/ha.in the variant with P60N30, the yield of barley was
28,3  35,8 and when P60N60 was applied, 30,6  38,5 ce/ha, and in the variant without fertilization,
15.7  19.4 ce/ha, where the yield of cover culture decreases by 12,6  19,1 ce/ha (from 28,3  38,5 to
15,7  19,4 ce/ha). The yield of the cover crop is significantly affected by the seeding rate, with an
increase in the seeding rate, the barley yield increases at the control of 3,7 ce/ha, when applying
fertilizers P60N30-7,5 and P60N60  8,0 ce/ha.

The yield of melilot hay in the 1st year of life at the seeding rate of 2 million pcs/ha,
depending on the background of fertilizers applied, was 30,2  47,7 ce/ha. In the second year, the yield
of hay, depending on the biological characteristics of melilot plants, was 2,7 (127,0 ce/ha) and 3,7
(113 ce/ha) times higher than in the first year.  With an increase in the cover crop seeding rate, the
yield of melilots for hay in the first and second years of life decreases by 53,9-64,6 % in the first year
and 31,5-49,2 % in the second year.

The highest yield of hay and  seeds of melilots, in total for 2 years, reached 153,5  199,8 and
13,4  17,7 ce/ha, respectively, was obtained at the seeding rate of 2  3 million pieces/ha against the
background of P60 with the introduction of 30  60 kg of nitrogen per 1 ha, and increasing the seeding
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rate to 4 million pieces/ha reduces the yield of the 1st year of life by 26,7  30,8 ce/ha (from 42,8
47,7 to 16,1  16,9), the second  by 40  64 ce/ha (from 127  157 to 87 - 93).

When cultivating melilot under cover culture, the leafiness of plants is of great importance,
with an increase in the number of leaves and increases productivity. In the control variant, the
leafiness of melilot plants, depending on the seeding rate of the cover crop, fluctuated between 30,9
and 32,8 %. Studies have shown that a significant influence on the leafiness of melilot plants is
provided by the introduction of phosphorus-nitrogen fertilizers, so when applying a dose of P60N30, the
leafiness increases to 35,5-37,2 % and to 47,4-49,3 % when applying a dose of P60N60. We found that
the greatest leafiness of melilot plants above 49,3% is provided by the introduction of 2 and 3 million
pieces/ha of cover culture at the seeding rate, where the yield for hay increases from 110,4-143,2 ce/ha
to 171,2-199,8 ce/ha, respectively.

Thus, when cultivating melilot under the cover of barley in rice crop rotations on meadow-
swamp saline soil, the optimal seeding rate of the cover crop is 2-3 million pieces/ha against the
background of mineral fertilizers N30R60, where the oppressive effect of the cover crop is significantly
reduced, the survival rate of the melilot plants increases by 10,4-27,5%, leafiness by 12,0-16,5%, and
yield by 22,0-55,1%.

Conclusion. The introduction of this cultivation technology in rice crop rotations makes it
possible to effectively use the natural soil moisture after rice. After harvesting the barley, the melilot
grows well enough, which allows you to get another full cut before the fall. In addition, the
Kazakhstan area of the Pri-Aral region, where rice is the main crop preparation for sowing of rice
begins in late april, and sowing barley is in march, so it removed 2 months earlier than the main crop
(rice), that enables more efficient use of technics, to reduce the tension of the field work. At the same
time, it is necessary to emphasize the invaluable role of these crops in the conditions of increasing
water scarcity. Thus, due to the ability of diversification crops in arid conditions to expend moisture
economically, using the natural moisture of the soil after rice, they are able to form a high yield
without a single irrigation, which helps to save 6000 m3 of water per hectare.

The results of the research were implemented in rice farms of the Kyzylorda region on an area
of 500 hectares, the profitability of 110%.
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