CyOTponuueckoe U JeKOPaTUBHOE caloBOJACTBO (95)

YK 633.31/37:635.65 doi: 10.31360/2225-3068-2025-95-176-189
EDN PSIJPG

IMPACT OF MIXED CROPPING
OF AMARANTH AND SORGHUM ON PRODUCTIVITY
AND QUALITY PARAMETERS

Tamrazov T.H.

Scientific Research Institute of Crop Husbandry,
Ministry of Agriculture of the Republic of Azerbaijan,
Baku, Azerbaijan, e-mail: ttamraz.tamrazov@gmail.com

This research investigates the effects of mixed sowing of amaranth and sorghum
on yield and quality in the Central Aran Economic Region. The mixed sowing
technology has shown the potential to increase yield compared to sole cropping.
Agricultural producers, especially in the Central Aran region, using mixed sowing
technology to produce more productive and high-quality crops, increase the
economic feasibility of such cultivation. The study involved growing amaranth
and sorghum plants under various sowing schemes and fertilization regimes. In
the mixed sowing environment, amaranth and sorghum development complements
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each other, providing optimal growth conditions for both plants. The results
show that mixed sowing leads to higher yield and quality for both crops. The
cultivation of amaranth and sorghum together allows for better productivity
from the same area. While sorghum exhibits higher height and stem length,
amaranth develops faster and increases yield in a shorter time. Fertilization
technology plays a crucial role in plant development, and the N9OP75K60
fertilization scheme yielded the best plant growth. The results of this study
suggest that agricultural producers, particularly in the Central Aran region,
adopt mixed sowing technologies to produce more productive and high-quality
crops. This method is also significant for efficient land use and applying
sustainable agricultural technologies.
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Introduction. The mixed cultivation of amaranth and sorghum plays a
significant role in modern agriculture in terms of increasing productivity
and ensuring ecological sustainability. Both amaranth and sorghum are
drought-tolerant crops with low water requirements and high nutritional
value. These characteristics make them ideal candidates for regions
affected by climate change and limited water resources.

In Azerbaijan, particularly in the irrigated areas of the Central Aran
region, it is possible to enhance crop productivity and improve soil quality
through the implementation of crop diversity and mixed cropping systems
[6]. This study explores the potential to increase both the quantity and
quality of yield through the combined cultivation of amaranth and sorghum,
thereby contributing to the development of more efficient and sustainable
agricultural production methods. As a result, the findings of this research
may not only open up new perspectives for local farmers but also provide
substantial benefits for the Azerbaijani economy [2, 8].

Objects and methods of research. This study investigates the impact
of mixed sowing of amaranth and sorghum in various ratios on yield and
quality in the Central Aran economic region. The main objective is to
evaluate the efficiency of mixed cultivation of these crops and to identify the
most optimal agronomic practices [2, 5].

While the core part of the research is presented in detail, some sections
can be made more concise to enhance clarity for the reader. For instance:

— Description of Sorghum: Sorghum is a drought-resistant crop with
high yield potential. Under Azerbaijani conditions, it demonstrates
strong productivity, especially under irrigated farming systems.

— Description of Amaranth: Amaranth is a nutrient-rich crop that
thrives in warm and sunny environments. It is notable for its high seed
yield and resistance to pests [4].
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One of the main stages of the research involves evaluating the yield and
quality characteristics of amaranth and sorghum crops. The objective is to
determine the impact of mixed cropping methods on both the productivity
and nutritional value of the plants. During this stage, assessments will be
carried out in the following areas:

Yield: The effect of mixed sowing on crop productivity.

Nutritional value: The quantity and quality of nutrients contained in
both crops.

Physical characteristics: Seed size, shape, and other physical attributes.

Chemical composition: The content of macro- and microelements,
vitamins, and other chemical compounds in the seeds.

The results of the study will make a significant contribution to the development
of sustainable and profitable agricultural systems. As a result, mixed cropping of
amaranth and sorghum can be widely implemented. [3, 10].

This will enhance land-use efficiency, improve crop quality, and lead
to an increase in yield. At the same time, the application of these crops on
larger areas will become feasible, particularly in Azerbaijan, where they can
be adapted to various climatic conditions [1, §].

The primary aim of this study is to investigate the impact of mixed sowing
of amaranth and sorghum on yield and quality. Additionally, it will examine
how different sowing ratios (e.g., 1 : 1, 1 : 2,2 : 1, etc.) and the agronomic
practices applied in these mixed sowings optimize these effects. The research
will focus on developing a high-yielding technology for mixed cropping
of the annual forage crops, sorghum and amaranth, and implementing this
technology in farms operating in the Central Aran economic region.

Research duration and location. Duration: 2024-2026. Location:
Kurdamir Experimental Research Station.

The experiment was conducted in the irrigated areas of the Central Aran
economic region (Kurdamir Experimental Research Station) to investigate
the impact of mixed sowing of amaranth and sorghum on yield and quality.
The experimental design and methodology are outlined in detail below:

The experiment was organized based on the Randomized Block Design
(RBD) principle. In each block, sowings were carried out with different
mixed cropping ratios and agronomic practices. This approach ensures that
the results are more accurate and reliable [4, 12]. The experimental plots
were selected based on specific criteria, and for each plot, sowing and
agronomic practices were systematically applied [6, 9].

Plot Area: 5m X 5 m =25 m?

Number of Variants: 9 x 3 =27

Number of Replications: 3
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Experimental Area: 27 x 25 = 675 m?

Drains, Paths, Protective Strips: 200 m?

Total Area: 875 m?

Sowing Period: April

The experimental fields were divided into 5 main variants (Table 1):
— Variant 1: Mixed sowing of amaranth and sorghum in a 1:1 ratio.
— Variant 2: Mixed sowing of amaranth and sorghum in a 1:2 ratio.
— Variant 3: Mixed sowing of amaranth and sorghum in a 2:1 ratio.
— Variant 4: Pure amaranth sowing (control group).

— Variant 5: Pure sorghum sowing (control group).

Each variant was replicated, with each replication covering an area of 20 m?.

Table 1. The variants used in the experiment and the applied nutritional conditions
Tabnuua 1. BapuanTsl U y1oOpeHus, UCIOIb3yeMble B IKCIIEPUMEHTE

Variants Variety Name Igutrl‘glqnal Food Area
onditions
Amaranth — pure (control) Absheron N90P75K60 60 x 20
Sorghum — pure (control) Stavropol
Amaranth + Sorghum
Amaranth — pure (control) N75P60K45 60 x 20

Sorghum — pure (control)
Amaranth + Sorghum
Amaranth — pure (control) N60P45K30 60 x 20
Sorghum — pure (control)
Amaranth + Sorghum

Sowing time: Sowing was carried out in the experimental fields during
March-April. This period is favorable for the optimal growth of amaranth
and sorghum plants.

Soil preparation: The fields were pre-tilled, improving the soil structure,
and then sowing was conducted [8, 13].

Sowing depth: Sowing was done at a depth of 3—5 cm for sorghum and
2-3 cm for amaranth.

Fertilization: Mineral fertilizers (nitrogen, phosphorus, potassium) and
organic fertilizers were applied to each plot, with different fertilization
strategies tested in each field.

Irrigation: Irrigation was mainly provided through furrows.

Data Collection

—Yield Determination: The yield (green biomass and grain yield) for each
crop was measured. This allowed for the analysis of the yield per hectare.
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— Quality of the crop: The quality of the crop was evaluated based on
physical (plant height, leaf area, head shape) and chemical (protein, fiber,
mineral composition) characteristics.

— Laboratory analyses: Crop samples were analyzed in the laboratory.
These analyses included the determination of protein, fat, fiber, starch,
vitamins, and mineral content (calcium, phosphorus, iron, magnesium, etc.).

— Physical characteristics: Seed size, shape, and weight were measured.

The collected data will be statistically analyzed. To determine the
impact of mixed sowing at different ratios on yield and quality, the
following methods will be used:

— ANOVA (Analysis of Variance for Repeated Measures): This will be used
to compare the effect of different mixed sowing ratios on yield and quality.

— Correlation and Regression Analysis: This will be used to assess the
relationships between yield and the chemical and physical characteristics
of the crops.

— T-test: This will be applied to identify differences in yield and quality
between the various variants.

At the end of the experiment, the impact of mixed sowing of amaranth
and sorghum will be evaluated in the following areas:

Yield: In terms of green biomass and grain yield.

Nutritional Value and Chemical Composition: Protein, fiber, and mineral
content.

Physical Characteristics: Plant height, leaf area, and head size.

Finally, based on the results of the experiment, the effectiveness of this
mixed cropping method in agriculture will be analyzed, and recommendations
will be made for its large-scale application in the future.

This scheme and methodology will allow for a clear determination of the
impact of mixed sowing of amaranth and sorghum on yield and quality, in
alignment with the objectives of the experiment.

Research issues investigated:

— The effect of agronomic practices on the phenophases of amaranth and
sorghum plants at different sowing ratios in irrigated areas.

—The impact of agronomic practices on the growth dynamics of amaranth
and sorghum plants at different sowing ratios in irrigated areas.

—The effect of agronomic practices on the structural elements of amaranth
and sorghum plants at different sowing ratios in irrigated areas.

— The influence of agronomic practices on the green biomass yield of
amaranth and sorghum plants at different sowing ratios in irrigated areas.

— Phenological Observations.

Measurement of plant height: plant height is measured every 10 days,
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from the base stem of the plant. During measurement, the distance from the
highest point of the plant to the soil surface is recorded.

To determine green biomass, plants were collected from three locations within
each plot (1 m? per spot) in each replication and weighed on an electronic scale.
The obtained values were grouped, and the yield per hectare was determined.

For the analysis of structural elements, various parts of a plant (total
weight, stem weight, and leaf weight) were analyzed in each replication.
This methodology allowed for the assessment of plant development and the
physical and biomass-related growth of its various parts (stem, leaf, etc.).

Results and their discussion. In the experiment, the phenological
development stages of amaranth and sorghum plants were monitored. The
main phenological stages for both plants are recorded as follows:

Phenological Stages of Amaranth Plant:

— Germination: The seeds germinate in the soil.

—3—4 Leaf Stage: The formation of the first three to four leaves.

— Stem Formation: The development of the main stem of the plant.

— Flower Head Formation: The development of flower heads begins.

— Flowering: The opening of the flowers.

— Milk-Wax Maturity of Grains: The grains reach a stage suitable for
food use.

— Harvest: The collection of the crop.

Phenological Stages of Sorghum Plant:

— Germination: The seeds germinate in the soil.

— 3—4 Leaf Stage: The formation of the first three to four leaves.

— Stem Formation: The development of the main stem of the plant.

— Panicle formation: The development of flower heads.

— Flowering: The opening of the flowers.

— Milk-wax maturity of grains: The grains reach a stage suitable for food use.

— Harvest: The collection of the crop.

— Determination of growth dynamics.

For monitoring growth dynamics, 20 selected plants were tagged in each
replication. These plants were sequentially monitored, and measurements
were taken every 10 days. 20 plants are randomly selected from each
experimental plot. The selected plants are carefully tagged to ensure that the
consecutive measurements correspond to the same plant.

Determination of green biomass. Green biomass is an important indicator
that provides valuable information about the overall development and yield
of the plants. This indicator reflects the total amount of organic matter and
water accumulated by the plants as a result of photosynthesis.

With this experimental design, the effect of different sowing ratios of
amaranth and sorghum on yield and quality was studied.
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The phenological observations carried out in the experimental area

allowed the tracking of the development stages of amaranth and sorghum
plants. The development of the plants varied under the influence of
fertilization schemes and sowing time. As seen in the table 2, the greatest
impact on the development of amaranth and sorghum plants was due to the
fertilization schemes (tabl. 2). The N9OP75K60 fertilization rate provided
the best development for both plants, as it optimally balanced the levels of
nitrogen, phosphorus, and potassium.

Table 2. Effect of agronomic technologies on the phenological
observations of amaranth and sorghum plants

Tabnuua 2. BnusHue arpoTeXHonoruii Ha (peHOJIOTHI0 aMapaHTa U COpro

= o | 2o
=~ & | E|I1E|“E|f2|22| & &322
3 &% &% D | &/ = >
N9OP75K60 | 04.04 | 11.04 | 05.05 | 26.05| — |25.06|09.07 | 02.08
N75P60K45 | 04.04 | 12.04 | 03.05|22.05| — |[23.06|10.07|30.07
= N60P45K30 | 04.04 | 19.04 | 04.05|29.06 | — ]02.07|14.07 | 03.08
é N90OP75K60 | 04.04 | 10.04 | 03.05|24.05| — |25.06]|18.07 | 02.08
% N75P60K45 | 04.04 | 10.04 | 01.05|20.05| — ]22.06]|15.07 | 04.08
é N60P45K30 | 04.04 | 17.04 | 05.05 | 28.05| — |01.07|12.07 | 01.08
< NOOP75K60 |04.04 | 11.04 | 03.05 | 20.05| — |22.06|11.07 | 04.08
N75P60K45 | 04.04 | 11.04 | 02.05 | 18.05| — |21.06|15.07 | 05.08
N60P45K30 | 04.04 | 16.04 | 05.05|17.05| — |[29.06|12.07|30.07
N90OP75K60 | 05.04 | 12.04 | 05.05 | 01.06 | 05.06 | — | 18.07 | 02.08
N75P60K45 | 05.04 | 12.04 | 06.05 | 03.06 | 26.06 | — | 19.07 | 03.08
| N60P45K30 |05.04 | 15.04 | 08.05 | 01.06 | 24.06 | — |16.07 | 04.08
% N9OP75K60 | 05.04 | 13.04 | 06.05 | 02.06 | 28.06 | — | 17.07 | 04.08
\g N75P60K45 | 05.04 | 14.04 | 05.05 | 01.06 | 26.06 | — | 16.07 | 03.08
Fg” N60P45K30 | 05.04 | 13.04 | 07.05 | 03.06 | 25.06 | — | 18.07 | 05.08
s NOOP75K60 | 05.04 | 15.04 | 08.05 | 02.06 | 24.06 | — | 18.07 | 04.08
N75P60K45 | 05.04 | 14.04 | 06.05 | 03.06 | 26.06 | — | 17.07 | 02.08
N60P45K30 | 05.04 | 12.04 | 05.05 | 01.06 | 27.06 | — | 15.07 | 03.08
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Amaranth and sorghum plants went through different development
periods based on the fertilization schemes. The amaranth plant completed
its vegetation period in 114-119 days, while sorghum completed its
period between 117-120 days. These differences are due to the varying
water and nutrient requirements of the plants. Additionally, during
the plants' development, the flowering and milk-wax maturity stages
occurred in July and August [2, 10].

These results indicate that fertilization schemes and sowing time
significantly influence the phenological development of the plants. This
table is useful for better understanding the development of both plants and
determining optimal cultivation methods.

Below is a table 3 showing the effects of cultivation technologies on the
phenological observations of amaranth and sorghum plants (tabl. 3).

Table 3. Effect of pure sowing of amaranth and sorghum plants on
height dynamics

Tabnuua 3. BnusiHue He CMEIIaHHOro (YMCTOr0) IOCEBa paCTEHUI aMapaHTa
U COpro Ha JUHAMMKY pOCTa

=) 9 ><

2o = () o 1 § 2
E S5 S 8 2| % | 5 |
= =4 Y 7 g g s | 95

=

57 “ S| B 2| &7
= | NOOP75K60 | 22,3 | 394 | — | 556 | 814 | 110
=)
§ N75P60K45 | 20,0 | 40,1 T | 524 | 775 | 1099
< | N60P45K30 | 22,1 | 383 | | 542 | 784 | 1084
E | N9OP7SK60 | 351 | 853 | 1234 | 1576 | 1789 | 1943
S | N75P60K45 | 351 | 853 | 1249 | 156,3 | 1756 | 192,7
% | N6OP45K30 | 35,1 | 853 | 1261 [ 151,3 | 169,8 | 186,9

This table presents the phenological development stages and the
vegetative periods of amaranth and sorghum plants under different
fertilization schemes (tabl. 3). The data shown varies according to the
growth period of the plants and their different fertilization requirements.
The analysis of the table 3 shows that fertilization norms positively influence
plant growth, particularly the optimal ratios of nitrogen, phosphorus, and
potassium, which accelerate the plants' development [3, 5].

A brief analysis of the effect of pure amaranth and sorghum sowing on
growth dynamics is given below.
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Amaranth Plant: under the N90P75K60 fertilization scheme, the
amaranth plant exhibits the highest growth rate. With this scheme, the
plants show strong development at the 3—4 leaf, stem formation, and flower
head stages. With the N75P60K45 and N60P45K30 schemes, the plants
grow at a slightly slower rate. The maximum growth is observed at the
stage of formation of 3—4 leaves — 22.3 cm. At the stage of stem formation
—39.4 cm, at the stage of flower head formation — 55.6 cm, at the flowering
stage — 81.4 cm, and at the stage of milky-waxy maturity — 110 cm.

Sorghum plant: when fertilizers are applied according to the
NI9OP75K60 scheme, the sorghum plant shows the highest growth rates
in all three repetitions, although the development according to other
schemes is very similar. The maximum growth was recorded at the stage
of formation of 3—4 leaves — 35.1 cm. At the stage of stem formation —
85.3 cm, ft the stage of panicle formation, it is 128—131 cm, at the stage
of flower head formation — 157.6—178.2 cm, and at the stage of milky-
waxy ripeness — 194.3 cm.

In this table 3, a Mixed Sowing of Amaranth + Sorghum is also
added. With mixed sowing, interesting differences in the growth rate of
the plants are observed. While the highest growth rate for both Amaranth
and Sorghum plants is observed under the N9OP75K60 fertilization
scheme, in the Amaranth + Sorghum mixed sowing, the growth rate is
somewhat lower.

The N9OP75K60 fertilization scheme for growing amaranth ensures
the highest growth rate, especially during the formation of 3—4 leaves
and stems.

When growing sorghum plants, there is no significant difference in
the growth rate between the fertilizer application schemes, since the
plants develop in the same way, and the N9OP75K60 scheme provides
the highest growth.

From this analysis, it is observed that the fertilization scheme has a
greater impact on the growth dynamics of the amaranth plant, whereas
the sorghum plant exhibits more stable development.

Table 4 analyzes the impact of different ratios of mixed sowing of
amaranth and sorghumm plants on yield and structural elements (stem,
leaf mass).

This analysis suggests that balanced fertilization significantly impacts
the productivity and structural development of both Amaranth and
Sorghum, with mixed sowing showing promising results in increasing
overall biomass (tabl. 5).
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Table 4. Effect of agricultural technologies on the structural elements of
amaranth and sorghum plants in different ratios of mixed sowing
Tabnuna 4. BnusiHue arpoTeXHOJIOTHIA Ha CTPYKTYPHbIE 3JIEMEHTHI
pacTeHM aMapaHTa U COPro MpH Pa3InYHbIX CXEMaX CMEIIAHHOTO ITOCEBA

Plant Sowing Fertilization Yield, Stem, Leaf,

Name | scheme | condition, keha | PR kg | kerha
kg/ha & & &

60 x20 | NOOPTSK60 | 2.657 | 2.657 | 1.591 | 1,062

Af(gi‘lrlgth N75P60K45 | 2,729 | 2,729 | 1756 | 0.976

N60P45K30 2,623 2,623 1,794 0,829

60 x 20 N90OP75K60 3,214 3,214 2,125 1,089

Sorghum N75P60K45 | 3,198 | 3,198 | 2,185 | 1,013

(pure)
N60P45K30 3,156 3,156 2,178 0,978

Amaranth | 60x20 | N90P75K60 | 3,817 | 3,817 | 0975 | 1,595

+ N75P60K45 3,875 3,875 1,052 1,465

Sorghum N60P45K30 3,741 3,741 0,986 1,434

Table 5. The effect of cultivation technologies on the structural elements of
mixed sowing of amaranth and sorghum crops in different ratios

Tabnuia 5. BaustHue TEXHOIOTUI BO3/IEIBIBAHUS HA CTPYKTYPHBIC AJIEMEHThI
CMEIIIAHHOTO [I0CEBA aMapaHTa U COPro B Pa3JIMUYHBIX COOTHOLIEHUSIX

. Fertilization .
Plant SCC:)}YZ: gllg condition, zl%i’ Total lS{t%rZ II;e/a}llfc,l
kg/ha & & &
60 x20 | N9OP75K60 | 2,657 | 2,657 | 1,591 | 1,062
A‘(‘I;"l‘fraegth N75P60K45 | 2,729 | 2,729 | 1,756 | 0,976

N60P45K30 | 2,623 | 2,623 | 1,794 | 0,829
60 x20 | N9OP75K60 | 3,214 | 3214 | 2,125 | 1,089
S‘(’Eﬁfr‘;‘n N75P60K45 | 3,198 | 3,198 | 2,185 | 1,013
N60P45K30 | 3,156 | 3,156 | 2,178 | 0,978

Amaranth| 60 %20 | N90P75K60 | 3,817 | 3,817 | 0975 | 1,595
+ N75P60K45 | 3,875 | 3,875 | 1,052 | 1,465
Sorghum N60P45K30 | 3,741 | 3,741 | 0,986 | 1,434

Mixed sowings of amaranth and sorghum generally demonstrate the
highest yield at 3,817 kg/ha, while also ensuring a balanced development
between stem and leaf biomass. This analysis shows that although the total
yield in mixed sowings is high, maintaining a proper balance between the
structural elements of both crops is crucial.

The following are examples of tables and diagrams based on several statistical
analysis methods (tabl. 6-7). These analyses can be performed using tools such as
Python or Excel, but here I provide descriptive methods and formats to illustrate.
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Table 6. To evaluate the effects of fertilization schemes and plant types
on yield, stem biomass, and leaf biomass using ANOVA analysis

Tabnuma 6. OreHKa BIMSHUS CXeM BHECEHUS YI0OpEHHIA ¥ TUTIOB PACTeHUH Ha
ypOXkaitHOCTh, OMoMaccy cTedliei 1 IMCTheB ¢ moMolbio aHam3a ANOVA

Q‘A —
<! 8 Sm| ez
<= | = oW g(/)
O wn <~ Ebm = Q Q
o &l e | a2 =
Factors Variables gg a2 58| 5| S S
= — oD | 2=
ZB| s | 2| €8 < &
Gy - R ]
5|8 25| =g
Mm > =

Fertilization schemes:

(N9OP75K60, Yield
N75P60K45, (Total) | 3 | X | X | X | X | X
N60P435K30)

Plant types: (Amaranth, Yield
Sorghum, Amaranth + 1€ 3 X X X X X
(Total)

Sorghum)
Fertilization schemes:

(N9OP75K 60, Stem

N75P60K4S5, biomass | > | ~ | X | X | X | X
N60P45K30)

Plant types: (Amaranth,

Sorghum, Amaranth + Stem 3 X X X X X

Sorghum) biomass
Fertilization schemes:
(N90P75K 60, Leaf
N75P60K45, biomass 3 X X X X X
N60P45K30)
Plant types: (Amaranth, Leaf
Sorghum, Amaranth + bi ca 3 X X X X X
iomass

Sorghum)

The correlation coefficient (r) ranged from 0.65 to 0.85, where 0.85
is a strong positive correlation between yield and stem biomass; 0.72 is a
moderate positive correlation between yield and leaf biomass; and 0.65 is a
moderate positive correlation between stem biomass and leaf biomass.

A regression analysis was performed between the crop and its structural
elements (tabl. 8).

Yield = po + p:1 (Stem) + B (Leaf)
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Table 7. To measure the relationship between yield and structural
elements (stem and leaf biomass)

Tabmuua 7. UV3MepeHne 3aBUCHMOCTH MEXIy YPOXKAWHOCTBIO U
CTPYKTYPHBIMHU 3JIeMeHTaMu (OnomMaccoii ctedst ¥ JINCTHEB)

Variables Yield (total) Stem biomass Leaf biomass
Yield (total) 1 0.85 0.72
Stem biomass 0.85 1 0.65
Leaf biomass 0.72 0.65 1

Table 8. To build a regression model to analyze the dependency of yield
on stem and leaf biomass

Tabmuma 8. Jlns mOCTpoeHUss pPEerpecCMOHHON MOICIH 3aBUCUMOCTH
YpO’KaiHOCTH OT OMoMacchl cTebeit 1 TMCThEB

. Independent | Coefficient
Dependent variable Variables ) t-Value p-Value
Total Yield Stem biomass 0.85 X X
Leaf biomass 0.72 X X

This regression model shows how stem and leaf biomass influence yield.
The coefficients (B) represent the strength of these effects. The p-value <
0.05 indicates that the model is statistically significant.

Conclusion. Mixed cropping of amaranth and sorghum improves both yield
and quality compared to sole cropping. The complementary growth of these crops
allows for more efficient land and nutrient use. The N9OP75K60 fertilization
scheme provided the best results. This system enhances productivity, supports
soil health, and promotes sustainable farming practices.
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W3yvaercst BIHAHIE CMENIAHHOTO TIOCEBA aMapaHTa M COPro Ha YPOXKaHHOCTh U Ka-
4ecTBO B LIeHTpambHO-ApPaHCKOM SKOHOMHYECKOM peruoHe. TeXHOMOrns CMEeTaHHOTO
MOCeBa TIOKA3bIBaeT MOTEHITNAN TTOBBIIICHHS YPOXKAHHOCTH 110 CPABHEHHUIO C OHOJIET-
HUM 110ceBOM. CeNbCKOXO3SICTBEHHBIE TIPOM3BOIUTENH, OCOOCHHO B pervone llen-
TpaibHOTO ApaHa, MPUMEHSISI TEXHOJIOTHIO CMEIITAHHOTO TT0CeBa JIIS TTOydeHus Ooree
YPO’KalHBIX U BBICOKOKaUECTBEHHBIX KYJIBTY], TOBBIILIAIOT SKOMHYECKYIO LIeJIeco00pas-
HOCTB TaKOTO BBIPAIIMBaHusL. B riccienoBaHiy y4acTBOBAIIM PACTEHUSI aMapaHTa v cop-
T0, BBIPAILMBACMBbIC TP PA3TMUYHBIX CXeMaXx M0CEBa M PEKUMAaX BHECECHUS YIOOPEHHI.
[pu cMenaHHOM MOCeBe Pa3BUTHE aMapaHTa U COPro AOTONHSET APYT Apyra, odecrie-
YKBasi ONTHMAaJIbHBIC YCIIOBHS ISl pOCTa 00OMX pacTeHWi. Pe3ynbrarsl mokasam, 4to
CMEIIIaHHBIN TTOCEB MPUBOJIUT K MOBBIIICHUIO YPOXKAHHOCTH M Ka4eCTBa 00EUX KYJIBTYD.
CoBmecTHOE BRIpAIMBAHUE aMapaHTa M COPTO MO3BOJISET MOBBICHTH YPO)KaitHOCTh Ha
OITHOM ¥ TOM K€ TIIOMIAIN. B TO BpeMst Kak COpro OTITMIACTCs OOJBINIEH BBICOTOM H TN~
HOU CTeOIIs1, aMapaHT Pa3BUBAETCS OBICTPEE U yBEIMUMBAET YPOXKAlHOCTH 3a Ooliee Ko-
poTroe Bpemst. TeXHOIOTHsI BHECEHHS YIOOPEHHMI HTPaeT PEIIatONIy 0 POIIb B PA3BUTHH
pacTenuid, u cxema BHeceHus1 ynoopernii N9OP75K60 obecrieurBaeT HAMITY YA POCT
pacTeHuii. ITOT METOJ TAKKe BaxKeH Isl 3 PEKTUBHOTO 3eMJICTIONB30BAHMS U ITPUME-
HEHHS YCTOWYMBBIX CENBCKOXO3IHCTBEHHBIX TEXHOIOTHI.

Knroueeote cnoea: amMapalTt, copro, CMEIIIaHHBIN II0OCCB, ypO)KaﬁHOCTB, KadyC€CTBO.
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