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Russian humid subtropical zone. The climate of the zone is unique and belongs 
to the Mediterranean type. The research was carried out according to the methods 
generally accepted in the introduction and refined at the Centre. Iridaceae 
representatives grown at the Centre are supported in two collections: bulbous and 
bulbous flower crops collection and the genus Iris collection. The flowering of 
Iridaceae collection in the Friendship Tree Botanical Garden provides a decorative 
view for the garden almost throughout the year. Representatives of the genus Crocus 
were the first to bloom (from late January). Their flowering period lasted until the 
end of March. At the same time, iridodictyums bloomed – from the mid-February 
to mid-March, inclusive. Then hermodactylus – from late March to early April. 
Xiphium blooms were observed from mid-April to late May. Freesia bloomed at 
the end of February (in the potted culture in the pavilion), from mid-March to early 
May (in the wildflower culture on the balcony). Rhizomatous irises bloomed from 
the mid-March (Japanese iris), dwarf irises (from early April), tall bearded irises 
(in April-May), Iris notha and Iris pseudonotha (in mid and late June). During 
the summer, the crocosmia bloomed in the garden (from early July to the early 
September). Since mid-October, autumn crocuses were blooming. The Algerian 
iris’s flowering conveyor was completed (from November to January). The analysis 
of the flowering calendar showed problematic periods (flowerless or low-flowered) 
and allowed us to outline ways to solve them.

Key words: Iridaceae, Iris, Crocus, Gladiolus, Freesia, Crocosmia, genetic diversity, 
collection of flower crops, introduction, Friendship Tree Botanical Garden.
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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 N90P75K60 
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.

Keywords: amaranth, sorghum, mixed sowing, yield, quality
	

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, 8].

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: 5 m × 5 m = 25 m²
Number of Variants: 9 × 3 = 27
Number of Replications: 3
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Experimental Area: 27 × 25 = 675 m²
Drains, Paths, Protective Strips: 200 m²
Total Area: 875 m²
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 m².

Table 1. The variants used in the experiment and the applied nutritional conditions
Таблица 1. Варианты и удобрения, используемые в эксперименте

Variants Variety Name Nutritional 
Conditions Food Area

Amaranth – pure (control) Absheron N90P75K60 60 × 20
Sorghum – pure (control) Stavropol
Amaranth + Sorghum
Amaranth – pure (control) N75P60K45 60 × 20
Sorghum – pure (control)
Amaranth + Sorghum
Amaranth – pure (control) N60P45K30 60 × 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: рlant 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 m² 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 N90P75K60 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
Таблица 2. Влияние агротехнологий на фенологию амаранта и сорго
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N90P75K60 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

N90P75K60 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

N60P45K30 04.04 17.04 05.05 28.05 – 01.07 12.07 01.08

N90P75K60 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
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N90P75K60 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

N90P75K60 05.04 13.04 06.05 02.06 28.06 – 17.07 04.08

N75P60K45 05.04 14.04 05.05 01.06 26.06 – 16.07 03.08

N60P45K30 05.04 13.04 07.05 03.06 25.06 – 18.07 05.08

N90P75K60 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
Таблица 3. Влияние не смешанного (чистого) посева растений амаранта 
и сорго на динамику роста
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th N90P75K60 22,3 39,4 – 55,6 81,4 110

N75P60K45 20,0 40,1 – 52,4 77,5 109,9

N60P45K30 22,1 38,3 – 54,2 78,4 108,4

So
rg
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m N90P75K60 35,1 85,3 123,4 157,6 178,9 194,3

N75P60K45 35,1 85,3 124,9 156,3 175,6 192,7
N60P45K30 35,1 85,3 126,1 151,3 169,8 186,9

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 
N90P75K60 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 N90P75K60 fertilization 
scheme, in the Amaranth + Sorghum mixed sowing, the growth rate is 
somewhat lower.

The N90P75K60 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 N90P75K60 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
Таблица 4. Влияние агротехнологий на структурные элементы
растений амаранта и сорго при различных схемах смешанного посева

Plant 
Name

Sowing 
scheme

Fertilization 
condition, 

kg/ha
Yield, 
kg/ha Total Stem, 

kg/ha
Leaf, 
kg/ha

Amaranth 
(pure)

60 × 20 N90P75K60 2,657 2,657 1,591 1,062
N75P60K45 2,729 2,729 1,756 0,976
N60P45K30 2,623 2,623 1,794 0,829

Sorghum 
(pure)

60 × 20 N90P75K60 3,214 3,214 2,125 1,089
N75P60K45 3,198 3,198 2,185 1,013
N60P45K30 3,156 3,156 2,178 0,978

Amaranth 
+ 

Sorghum

60 × 20 N90P75K60 3,817 3,817 0,975 1,595
N75P60K45 3,875 3,875 1,052 1,465
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
Таблица 5. Влияние технологий возделывания на структурные элементы 
смешанного посева амаранта и сорго в различных соотношениях

Plant Sowing 
scheme

Fertilization 
condition, 

kg/ha
Yield, 
kg/ha Total Stem, 

kg/ha
Leaf, 
kg/ha

Amaranth 
(pure)

60 × 20 N90P75K60 2,657 2,657 1,591 1,062
N75P60K45 2,729 2,729 1,756 0,976
N60P45K30 2,623 2,623 1,794 0,829

Sorghum 
(pure)

60 × 20 N90P75K60 3,214 3,214 2,125 1,089
N75P60K45 3,198 3,198 2,185 1,013
N60P45K30 3,156 3,156 2,178 0,978

Amaranth 
+ 

Sorghum

60 × 20 N90P75K60 3,817 3,817 0,975 1,595
N75P60K45 3,875 3,875 1,052 1,465
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
Таблица 6. Оценка влияния схем внесения удобрений и типов растений на 
урожайность, биомассу стеблей и листьев с помощью анализа ANOVA

Factors Variables
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Fertilization schemes: 
(N90P75K60, 
N75P60K45, 
N60P45K30)

Yield 
(Total) 3 X X X X X

Plant types: (Amaranth, 
Sorghum, Amaranth + 

Sorghum)
Yield 

(Total) 3 X X X X X

Fertilization schemes: 
(N90P75K60, 
N75P60K45, 
N60P45K30)

Stem 
biomass 3 X X X X X

Plant types: (Amaranth, 
Sorghum, Amaranth + 

Sorghum)
Stem 

biomass 3 X X X X X

Fertilization schemes: 
(N90P75K60, 
N75P60K45, 
N60P45K30)

Leaf 
biomass 3 X X X X X

Plant types: (Amaranth, 
Sorghum, Amaranth + 

Sorghum)
Leaf 

biomass 3 X X X X X

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 = β₀ + β₁ (Stem) + β₂ (Leaf)



Раздел 1. Садоводство и овощеводство

187

Table 7. To measure the relationship between yield and structural 
elements (stem and leaf biomass)
Таблица 7. Измерение зависимости между урожайностью и 
структурными элементами (биомассой стебля и листьев)

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
Таблица 8. Для построения регрессионной модели зависимости 
урожайности от биомассы стеблей и листьев

Dependent variable Independent 
Variables

Coefficient 
(β) 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 (β) 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 N90P75K60 fertilization 
scheme provided the best results. This system enhances productivity, supports 
soil health, and promotes sustainable farming practices.
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Изучается влияние смешанного посева амаранта и сорго на урожайность и ка-
чество в Центрально-Аранском экономическом регионе. Технология смешанного 
посева показывает потенциал повышения урожайности по сравнению с однолет-
ним посевом. Сельскохозяйственные производители, особенно в регионе Цен-
трального Арана, применяя технологию смешанного посева для получения более 
урожайных и высококачественных культур, повышают экомическую целесообраз-
ность такого выращивания. В исследовании участвовали растения амаранта и сор-
го, выращиваемые при различных схемах посева и режимах внесения удобрений. 
При смешанном посеве развитие амаранта и сорго дополняет друг друга, обеспе-
чивая оптимальные условия для роста обоих растений. Результаты показали, что 
смешанный посев приводит к повышению урожайности и качества обеих культур. 
Совместное выращивание амаранта и сорго позволяет повысить урожайность на 
одной и той же площади. В то время как сорго отличается большей высотой и дли-
ной стебля, амарант развивается быстрее и увеличивает урожайность за более ко-
роткое время. Технология внесения удобрений играет решающую роль в развитии 
растений, и схема внесения удобрений N90P75K60 обеспечивает наилучший рост 
растений. Этот метод также важен для эффективного землепользования и приме-
нения устойчивых сельскохозяйственных технологий.

Ключевые слова: амарант, сорго, смешанный посев, урожайность, качество.


