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Abstract 
Intercropping, the practice of growing two or more crops in the same area, has been widely recognized 
for its ability to enhance soil health, improve crop yield, and promote sustainability in agriculture. This 
research explores the impact of intercropping on soybean (Glycine max) growth and seed yield, 
focusing on the role of soil health from a homoeopathic perspective. The primary objective of this 
study is to evaluate how different intercropping systems, incorporating specific companion crops, 
affect soybean growth traits and yield, with an emphasis on soil fertility and ecological balance. 
Soybean is an essential crop globally, valued for its high protein content and ability to fix nitrogen in 
the soil. However, conventional farming practices, particularly monocropping, often lead to soil 
degradation and lower yields. In contrast, intercropping can improve soil structure, enhance nutrient 
cycling, and reduce the need for synthetic fertilizers and pesticides, contributing to more sustainable 
agricultural systems. This research examines various intercropping systems and their influence on 
soybean growth, with a particular focus on soil health as a crucial factor for boosting productivity. 
Soybean is an essential crop globally, valued for its high protein content and ability to fix nitrogen in 
the soil. However, conventional farming practices, particularly monocropping, often lead to soil 
degradation and lower yields. In contrast, intercropping can improve soil structure, enhance nutrient 
cycling, and reduce the need for synthetic fertilizers and pesticides, contributing to more sustainable 
agricultural systems. This research examines various intercropping systems and their influence on 
soybean growth, focusing on soil health as a crucial factor for boosting productivity. The homoeopathic 
principles applied to soil management explore the idea that optimizing the soil ecosystem can lead to 
healthier crops with higher resilience. 
Field trials and laboratory experiments were conducted to observe the effects of intercropping on 
soybean’s growth traits, including plant height, biomass, and seed yield. The results show that 
intercropping systems improve soybean yield by promoting better soil health, enhancing nutrient 
availability, and reducing pest pressure. Furthermore, these findings align with sustainable farming 
practices that aim to balance ecological health with agricultural productivity. 
This paper underscores the importance of intercropping as a sustainable solution to improve soybean 
productivity, contributing to long-term soil health and farm sustainability. By incorporating 
homoeopathic principles into soil management, this research offers new insights into how intercropping 
systems can support ecological balance and enhance crop yield in modern agricultural systems. 
Soybean (Glycine max) is one of the most important leguminous crops worldwide, known for its high 
nutritional value and significant role in crop rotation and soil fertility management. Traditional farming 
practices have often been associated with monocropping, leading to soil depletion and reduced 
agricultural productivity over time. In contrast, intercropping has emerged as a viable solution to 
mitigate these challenges, particularly by improving soil health and enhancing yield through 
biodiversity. The concept of intercropping involves the simultaneous cultivation of two or more crops 
in the same space, and it has been suggested that this practice can lead to complementary growth 
patterns and higher productivity. 
 
Keywords: Intercropping, Soybean (Glycine max), seed yield, soil health, homoeopathic perspective, 
sustainable agriculture, crop yield, ecological balance 
 
Introduction 
The problem, however, lies in the lack of a comprehensive understanding of how different 
intercropping systems affect the growth traits and seed yield of soybean, especially in the 
context of homoeopathic principles applied to soil health. Soybean is known for its  
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sensitivity to soil conditions, and while intercropping has 
been widely researched for its benefits, the specific 
interaction between soybean and companion crops, from a 
homoeopathic perspective, remains underexplored. The 
hypothesis of this research is that intercropping with 
specific companion crops can improve soil health and 
subsequently enhance soybean growth and seed yield by 
promoting a balanced soil ecosystem. This research aims to 
fill this gap by investigating the effect of intercropping 
systems on soybean growth under varying soil conditions, 
focusing on both traditional and homoeopathic agricultural 
practices. 
 
Objective 
The objectives of this research are to examine how different 
intercropping systems influence soybean growth traits, 
assess the impact of intercropping on seed yield, and 
explore the role of soil health in these processes. 
Furthermore, the research seeks to investigate the 
integration of homoeopathic principles in soil management 
to understand their effects on soil fertility and plant growth. 
Through experimental field trials and controlled laboratory 
studies, this research provides insights into how sustainable 
agricultural practices, such as intercropping, can lead to 
more resilient agricultural systems. The hypothesis is that 
specific intercropping combinations will not only improve 
soybean yield but also enhance the overall health of the soil, 
ensuring long-term productivity and sustainability. 
Incorporating findings from existing literature, such as the 
research by Shno Hussein Abdul AIshwany and Omar 
Nazhan Ali (2024), which discusses the impact of 
intercropping on soybean growth traits and seed yield, this 
research aims to establish a more comprehensive 
understanding of the practical benefits of intercropping for 
soybean cultivation. Their research highlights the positive 
effects of various intercropping systems on soybean, further 
supporting the importance of sustainable agricultural 
practices for increasing crop yield and maintaining soil 
health [3]. 
The need for research into sustainable farming practices has 
never been more pressing as agricultural systems face 
mounting pressures from environmental degradation, 
climate change, and the growing global demand for food 
production. This research contributes to the broader 
understanding of how intercropping can serve as a tool for 
improving soybean productivity while promoting ecological 
balance in the soil. By exploring both modern agricultural 
and homoeopathic perspectives on soil health, this research 
provides valuable insights into enhancing crop yields 
through innovative farming techniques. 
 
Materials and Methods 
Material 
This research was conducted over a period of one growing 
season, with field trials set up in a randomized complete 
block design (RCBD). The experiment included four 
treatments: monoculture soybean, soybean intercropped 
with maize, soybean intercropped with pigeon pea, and 
soybean intercropped with groundnut. Each treatment was 
replicated three times to ensure statistical reliability. Prior to 
planting, soil samples were analyzed for baseline 
characteristics, including texture, pH, and nutrient content, 
with a focus on organic matter and nitrogen levels.  
The materials used in this research included soybean 

(Glycine max) seeds, selected companion crops for 
intercropping, soil samples, fertilizers, and laboratory 
equipment for soil analysis. Soybean seeds were chosen 
based on their commercial viability and compatibility with 
the chosen intercropping systems. The companion crops 
selected for intercropping included maize (Zea mays), 
pigeon pea (Cajanus cajan), and groundnut (Arachis 
hypogaea), based on their complementary growth patterns 
with soybean and their ability to improve soil health through 
nitrogen fixation and root interaction (Ali A, Jamil T, 2019), 
[2]. Soil samples were collected from the experimental field 
prior to planting, with subsequent analysis to determine pH, 
organic matter content, nutrient levels, and microbial 
activity. A homoeopathic soil preparation, consisting of 
specially formulated plant-based solutions, was also applied 
to promote soil vitality and enhance microbial diversity. 
Fertilizers were applied based on the crop's nutritional 
requirements, with an emphasis on organic sources to 
maintain soil health and reduce chemical inputs [3], [4]. 
 
Methods 
This research was conducted over a period of one growing 
season, with field trials set up in a randomized complete 
block design (RCBD). The experiment included four 
treatments: monoculture soybean, soybean intercropped 
with maize, soybean intercropped with pigeon pea, and 
soybean intercropped with groundnut. Each treatment was 
replicated three times to ensure statistical reliability. Prior to 
planting, soil samples were analyzed for baseline 
characteristics, including texture, pH, and nutrient content, 
with a focus on organic matter and nitrogen levels [5], [6]. 
The soybean and companion crops were planted according 
to the recommended sowing rates, with intercropped rows 
spaced to ensure proper growth without excessive 
competition. During the growing season, soil health was 
monitored using both chemical and biological indicators, 
including soil microbial counts and enzyme activity tests [7], 
[8]. 
Plant growth parameters, such as plant height, biomass, leaf 
area, and pod number, were measured at various growth 
stages. At harvest, soybean seed yield and weight were 
recorded, along with the yield of companion crops. 
Statistical analysis was performed using analysis of variance 
(ANOVA) to compare the effects of different intercropping 
systems on soybean growth and yield. Soil health 
improvements were evaluated through post-harvest soil 
sampling, with specific focus on soil nitrogen content, 
organic matter, and microbial populations, compared to 
baseline measurements [9], [10]. This methodology allowed 
for a comprehensive evaluation of the impact of 
intercropping on soybean growth, seed yield, and soil 
health, with particular attention to the role of homoeopathic 
soil management practices in improving agricultural 
sustainability. 
 
Results 
The results of this research are based on the effects of 
intercropping on soybean growth and yield, as well as soil 
health, through various intercropping systems. Four 
treatments were evaluated: monoculture soybean, soybean 
intercropped with maize, soybean intercropped with pigeon 
pea, and soybean intercropped with groundnut. The data 
collected from the field trials were subjected to statistical 
analysis, including analysis of variance (ANOVA), to assess 
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the significance of differences in growth traits and seed 
yield across treatments. 
 
Soybean Growth Traits 
The results of this research are based on the effects of 
intercropping on soybean growth and yield, as well as soil 
health, through various intercropping systems. Four 

treatments were evaluated: monoculture soybean, soybean 
intercropped with maize, soybean intercropped with pigeon 
pea, and soybean intercropped with groundnut. The data 
collected from the field trials were subjected to statistical 
analysis, including analysis of variance (ANOVA), to assess 
the significance of differences in growth traits and seed 
yield across treatments. 

 
Table 1: Growth traits of soybean under different intercropping systems 

 

Treatment Plant Height (cm) Biomass (g/plant) Leaf Area (cm²) 
Monoculture Soybean 65.4±2.1 95.3±4.8 290.4±12.6 

Soybean + Maize 75.6±3.2 105.6±5.3 330.2±14.1 
Soybean + Pigeon Pea 70.8±2.5 100.4±4.9 310.1±13.5 
Soybean + Groundnut 74.2±3.0 107.2±5.1 325.3±14.9 

 
Soybean Seed Yield: Figure 1 illustrates the seed yield 
(kg/ha) across all treatments. The intercropping systems, 
particularly soybean intercropped with maize and 
groundnut, resulted in significantly higher seed yield 
compared to monoculture soybean. The yield from soybean 

intercropped with maize was the highest, followed by 
soybean intercropped with groundnut. The results support 
the hypothesis that intercropping enhances soybean yield by 
promoting better resource utilization from the soil and the 
complementary growth of companion crops. 

 

 
 

Fig 1: The seed yield (kg/ha) across all treatments 
 

The findings of this research underscore the positive impact 
of intercropping on soybean growth, yield, and soil health. 
The results clearly demonstrate that intercropping soybean 
with maize and groundnut leads to significantly higher plant 
growth, seed yield, and improved soil fertility compared to 
monoculture soybean. These findings are consistent with 
previous research that has shown the benefits of 
intercropping in terms of increased crop yield and enhanced 
soil health. The enhanced growth traits observed in soybean, 
particularly the increase in plant height, biomass, and leaf 
area, can be attributed to the complementary growth 
interactions between soybean and its companion crops. 

Soil Health 
Table 2 presents the post-harvest soil analysis for each 
treatment. The soil pH, organic matter content, and nitrogen 
levels were significantly higher in intercropped treatments, 
particularly those with maize and groundnut, compared to 
monoculture soybean. The increase in soil nitrogen content 
is attributed to the nitrogen-fixing ability of the companion 
crops, such as groundnut and pigeon pea. Soil microbial 
activity, as measured by microbial biomass carbon (MBC) 
and soil enzyme activity (dehydrogenase activity), was also 
higher in the intercropped treatments, indicating improved 
soil vitality and nutrient cycling. 

 
Table 2: Post-harvest soil analysis under different intercropping systems 

 

Treatment Soil pH Organic Matter (%) Nitrogen (mg/kg) MBC (µg/g) Dehydrogenase Activity (µg/g/h) 
Monoculture Soybean 5.9 2.1 18.4 220.4 22.5 

Soybean + Maize 6.1 2.7 22.3 250.2 26.1 
Soybean + Pigeon Pea 6.0 2.5 20.5 240.1 24.4 
Soybean + Groundnut 6.2 3.0 24.6 260.7 28.3 
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This research demonstrates that intercropping soybean with 
companion crops, such as maize and groundnut, 
significantly enhances both soybean growth and seed yield, 
while also improving soil health. The findings indicate that 
intercropping not only contributes to higher productivity 
through improved resource utilization but also supports 
sustainable agricultural practices by enhancing soil fertility 
and promoting ecological balance. The observed increase in 
soil organic matter, nitrogen content, and microbial activity 
in the intercropped systems highlights the potential of 
intercropping to mitigate soil degradation, a common 
challenge in conventional monocropping systems. 
Analysis of variance (ANOVA) revealed significant 
differences (p<0.05) in growth traits and seed yield between 
monoculture soybean and intercropped treatments. 
Intercropping with maize and groundnut consistently 
resulted in the highest growth parameters and yield. Post-
harvest soil analysis also indicated significant improvements 
in soil fertility and microbial activity in intercropped plots, 
with maize and groundnut showing the most substantial 
effects on soil health. 
 
Comprehensive Interpretation 
The results confirm that intercropping soybean with 
complementary crops such as maize and groundnut leads to 
enhanced growth traits, higher seed yield, and improved soil 
health. The benefits observed in intercropped systems can 
be attributed to better resource utilization, increased nutrient 
cycling, and enhanced soil microbial activity. These 
findings align with previous studies that have highlighted 
the positive effects of intercropping on crop yield and soil 
health [3], [4], [5]. The improved soil fertility, particularly in 
terms of nitrogen content and organic matter, supports the 
hypothesis that intercropping systems can contribute to 
sustainable agricultural practices by promoting soil health 
and increasing productivity without the need for synthetic 
fertilizers. This research provides strong evidence for the 
adoption of intercropping systems in soybean cultivation as 
a sustainable approach to enhancing both crop yield and soil 
vitality. 
 
Discussion 
The findings of this research underscore the positive impact 
of intercropping on soybean growth, yield, and soil health. 
The results clearly demonstrate that intercropping soybean 
with maize and groundnut leads to significantly higher plant 
growth, seed yield, and improved soil fertility compared to 
monoculture soybean. These findings are consistent with 
previous research that has shown the benefits of 
intercropping in terms of increased crop yield and enhanced 
soil health (Ali A, Jamil T, 2019), [2]. The enhanced growth 
traits observed in soybean, particularly the increase in plant 
height, biomass, and leaf area, can be attributed to the 
complementary growth interactions between soybean and its 
companion crops. For instance, maize, being a tall crop, 
provided vertical space for soybean growth, while 
groundnut contributed to soil nitrogen through nitrogen 
fixation, benefiting the soybean plants in return [3], [4]. 
The higher seed yield in the intercropped systems, 
particularly in the soybean-maize and soybean-groundnut 
combinations, highlights the advantage of utilizing 
ecological relationships to enhance crop productivity. This 
is in line with findings by Shno Hussein Abdul AIshwany 
and Omar Nazhan Ali [5], who reported that intercropping 

soybean with other crops improved its seed yield due to 
better resource utilization and reduced competition for 
nutrients. The results also suggest that intercropping not 
only increases soybean yield but also contributes to a more 
sustainable farming system by reducing the need for 
chemical fertilizers, which is particularly important in the 
context of environmentally conscious agricultural practices 
[6]. 
One of the significant outcomes of this research is the 
improvement in soil health. Intercropping systems showed 
increased soil organic matter, nitrogen content, and 
microbial activity compared to monoculture soybean. This 
is supported by the literature, which has indicated that 
intercropping systems promote nutrient cycling and improve 
soil structure, thus enhancing soil fertility [7]. Specifically, 
nitrogen-fixing crops like groundnut and pigeon pea were 
able to contribute to soil nitrogen levels, which benefitted 
the soybean plants. The improvement in soil microbial 
activity, as evidenced by increased microbial biomass 
carbon and enzyme activity, further suggests that 
intercropping systems foster a more vibrant and healthy soil 
ecosystem, promoting nutrient availability for plants [8], [9]. 
Moreover, the application of homoeopathic soil 
management principles may have played a role in enhancing 
soil vitality. While this aspect has been underexplored in 
mainstream agricultural research, the findings of this 
research indicate that such practices could support soil 
health by promoting ecological balance and enhancing plant 
resilience. The integration of homoeopathic preparations in 
the soil management system could be a promising area for 
future research, particularly in exploring how these practices 
can complement traditional farming methods and contribute 
to sustainable agriculture [10]. 
 
Conclusion 
This research demonstrates that intercropping soybean with 
companion crops, such as maize and groundnut, 
significantly enhances both soybean growth and seed yield, 
while also improving soil health. The findings indicate that 
intercropping not only contributes to higher productivity 
through improved resource utilization but also supports 
sustainable agricultural practices by enhancing soil fertility 
and promoting ecological balance. The observed increase in 
soil organic matter, nitrogen content, and microbial activity 
in the intercropped systems highlights the potential of 
intercropping to mitigate soil degradation, a common 
challenge in conventional monocropping systems. 
Furthermore, the application of homoeopathic principles in 
soil management shows promise in fostering soil vitality, 
offering a holistic approach to improving crop yield while 
maintaining long-term soil health. 
Based on the results of this research, it is recommended that 
farmers adopt intercropping systems, particularly those 
involving maize and groundnut, to improve soybean 
production and promote soil sustainability. These 
intercropping combinations have been shown to 
significantly enhance growth traits, seed yield, and soil 
health. Furthermore, integrating sustainable farming 
practices, such as organic fertilization and minimal pesticide 
use, into intercropping systems will further benefit the soil 
ecosystem and reduce the reliance on synthetic inputs. The 
incorporation of homoeopathic soil management methods 
can also be explored as a complementary practice to 
improve soil quality and boost crop resilience. For regions 
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facing challenges such as soil degradation, low productivity, 
and climate change impacts, intercropping systems offer a 
viable solution to enhance agricultural sustainability. It is 
also crucial to conduct further research on the synergistic 
effects of various intercropping combinations and 
homoeopathic treatments to optimize soybean growth in 
diverse agroecological settings. By incorporating these 
recommendations, farmers can achieve higher yields while 
promoting soil health and contributing to the broader goal of 
sustainable agriculture. 
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