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The present study was to investigate the effect of soil texture on the growth, yield and 

quality of beetroot (Beta vulgaris L.). The rooftop of EXIM Bank Agricultural 

University Bangladesh served as the experimental site for the study. The experiment 

was implemented with five distinct soil treatments: T1 (Sandy Loam), T2 (Loam), T3 

(Sandy Clay Loam), T4 (Clay Loam), and T5 (Clay). At 60 days after sowing, the 

significant variations observed in plant height among the different treatments. T1 

(Sandy Loam) resulted in the tallest plants, reaching an average height of 26.57 cm. T2 

(Loam) followed closely with an average height of 24.20 cm. On the other hand, T5 

(Clay) exhibited the shortest plants, with an average height of only 16.17 cm. A similar 

trend was evident for leaf number, leaf length, and leaf breadth indices, with T1 

consistently displaying the highest values and T5 the lowest. T1 (Sandy Loam) yielded 

the highest average beetroot weight of 104.10 g, significantly outperforming the other 

treatments. In contrast, T5 (Clay) had the lowest average beetroot weight of 65.13 g. 

Furthermore, the study examined the correlation between plant growth parameters and 

beetroot weight. The positive correlations found within plant height, leaf number, leaf 

length, and leaf breadth when beetroot weight evaluated. The findings highlight the 

considerable influence of soil texture on the growth and quality of beetroot. The use of 

sandy loam (T1) as a soil treatment showed the most favorable results, promoting 

greater plant height and beetroot weight. Overall, the study provides valuable insights 

into optimizing soil conditions for beetroot cultivation on rooftop, potentially benefiting 

agricultural practices by enhancing crop productivity and overall quality. 
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1. INTRODUCTION 

 

Beetroot (Beta vulgaris L.) belongs to the Chenopodiaceae 

family. Red beetroot is a rich source of minerals like 

magnesium, manganese, sodium, potassium, iron, copper 

(Reimann et al., 2018; Mlakar and Bevec, 2009). In contrast 

to other vegetables, beetroot contained mainly sugar as 

sucrose form and only small amount of glucose and fructose 

also present (Bangar et al., 2022; Peter et al., 2011). Beetroot 

revealed significant tumor inhibitory effects in skin and lung 

cancer (Kapadia and Rao, 2013). Beetroot is known to be a 

powerful antioxidant (Singh & Hathan, 2013; Winkler et al., 

2005). The growth, yield, and quality of plants are intricately 

linked to the properties of the soil in which beetroot was 
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cultivated vastly (Rantao & State, 2013). One such property 

that significantly influences plant performance is soil 

texture, which refers to the relative proportions of sand, silt, 

and clay particles in the soil (Shete et al., 2019; Well, 2017; 

Yaalon, 1989). Soil texture directly impacts the physical and 

chemical characteristics of the soil, thereby influencing plant 

growth, nutrient availability, and water-holding capacity. 

Successful beetroot cultivation requires a thorough 

understanding of the soil conditions, including soil texture 

(Nassar et al., 2023).  

The effect of soil texture on beetroot growth, yield, and 

quality has been the subject of scientific inquiry due to its 

practical implications for optimizing agricultural practices 

(Reimann et al., 2018). Soil texture influences beetroot 

through various mechanisms. Firstly, it affects water 

retention capacity and drainage properties, thereby 

influencing water availability and preventing waterlogging 

(Wootton-Beard et al., 2014). Secondly, soil texture 

influences nutrient availability, with clay soils generally 

exhibiting higher cation exchange capacities and better 

nutrient retention compared to sandy soils. Additionally, soil 

texture impacts root penetration and aeration, which in turn 

affect root development and nutrient uptake efficiency 

(Tuchkova et al., 2022; Cao et al., 2019). 

Despite the widespread cultivation of beetroot in various 

soil types, including sandy, loamy, and clayey soils, the 

specific influence of soil texture on beetroot growth, yield, 

and quality warrants further investigation (Cao et al., 2019; 

Vali et al., 2007). This study aims to explore the effects of 

varying soil textures on the growth, yield, quality and 

correlations of beetroot, highlighting the importance of 

optimizing soil management practices to enhance crop 

productivity. 

 

2. MATERIALS AND METHODS 

 

The experiment was conducted during the period from 15 

February 2023 to 22 June 2023. 

 

 2.1. Experimental Site 

The study was conducted on the rooftop of EXIM Bank 

Agricultural University Bangladesh. 

 

2.2. Experimental Treatments 

The experiment consisted of 5 treatments each with 3 

replications and the total number of pots was 15. 

 

2.3. Soil Sampling and Analysis 

Soil samples were collected from different sites of 

Chapainawabganj district at a uniform depth (0-15 cm). The 

textural classes of soil samples were determined by using 

finger feel method, international pipetting method and 

USDA soil textural triangle (Ritchey et al., 2015; Curcio, et 

al., 2013; Franzmeier & Owens, 2008; Shirazi & Boersma, 

1984). 

 

2.4. Cultural Practices and Plant Protection 

Different intercultural operations such as irrigation, weeding, 

Table 1 Treatments combination 

 

Treatments Description 

T1 Sandy Loam (74% sand, 9% silt, and 17% 

clay) 

T2 Loam (45% sand, 30% silt, and 25% clay) 

T3 Sandy Clay Loam (51% sand, 19% silt, and 

30% clay) 

T4 Clay Loam (43% sand, 30% silt, and 27% 

clay) 

T5 Clay (21% sand, 34% silt, and 45% clay) 

 

mulching, pest management, fertilizer management were 

practiced in the experiment for successful plant growth and 

development and suitable fertilizer doses were used 

following Fertilizer Recommendation Guide (BARC, 2012). 

Proper integrated weed management was done to control the 

weed infestation in the pots. The modified and adapted weed 

control practice from early observation was scheduled in our 

present study according to Swanton and Murphy (1996). 

 

2.5. Assessment of Yield and Yield Parameter 

The physical and yield parameters: plant height (cm), 

number of leaves, leaf length (cm), leaf breadth and beetroot 

weight (g), were obtained during vegetative and reproductive 

stages, following the standard methods. 

 

2.6. Statistical Analysis 

The recorded data on various parameters were statistically 

analyzed using Statistix-10 statistical package program. The 

mean for all the treatments were calculated and analysis of 

variance for all characters was performed by F (variance 

ration) test. Correlations between parameters were 

investigated using SPSS. Difference between treatment 

means were determined by LSD according to Gomez and 

Gomez (1984) at 5% level of significance. 

 

3. RESULTS  

 

3.1. Effect of Soil Texture on Vegetative and 

Reproductive Parameters of Beetroot 

 

3.1.1. Plant Height (cm) 
Significant variation was observed on plant height 60 days 

after sowing as influenced by different treatments. Results 

showed the highest plant height to be 26.57 cm was recorded 

in T1 (Sandy loam soil) followed by T2 (loamy soil) 24.20 

cm whereas the lowest 16.17 cm plant height was found in 

treatment T5 (Clay) (Table 2).  

 

3.1.2. Leaf Number  

Significant variations in leaf number were observed among 

the different treatments. The treatment T1 (Sandy loam) 

resulted in the highest leaf number value of 13.33, while the 

lowest leaf number of 10.33 was obtained from the clay 

treatment T5 (Table 2). 
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3.1.3. Leaf Length (cm) 

Variation in leaf length was observed among the different 

soil texture treatments, resulting in significant differences. 

Treatment T1 (sandy loam) exhibited the highest leaf length 

of 29.23 cm, while the clay treatment (T5) had the lowest 

leaf length of 18.50 cm (Table 2).  

 

Table 2 Effect of soil texture on vegetative and reproductive 

parameters of Beetroot 

 

Treatment Plant  

height  

(cm) 

No. 

of 

leaf 

Leaf 

length 

(cm) 

Leaf 

breadth 

(cm) 

Beetroot 

weight 

(g) 

T1 26.57 13.33 29.23 6.97 104.1 

T2 24.20 11.33 25.70 6.97 100.3 

T3 21.47 11.00 24.50 5.97 91.36 

T4 20.13 10.67 22.43 5.53 76.46 

T5 16.17 10.33 18.50 5.23 65.13 

CV 4.01 6.03 2.99 9.72 5.12 

 

3.1.4. Leaf Breadth (cm)  

The leaf breadth was significantly impacted by different soil 

texture treatments. The treatment T1 (sandy loam) resulted in 

the widest leaf of 6.97 cm, whereas the clay treatment (T5) 

exhibited the narrowest leaf breadth of 5.23 cm (Table 2). 

Fig. 1 Effect of soil texture on weight of beetroot. 

 

3.1.5. Beetroot Weight  

Significant variations in the weight of beetroot were 

observed among the different soil treatments, as shown in 

Fig 1. The treatment T1 (sandy loam) resulted in the highest 

beetroot weight of 104.10 g, which was significantly higher 

than the beetroot weight obtained from the other treatments. 

Conversely, the clay treatment (T5) displayed the lowest 

beetroot weight of 65.13 g. Moreover, the weights of fresh 

beetroot for the remaining treatments were as follows: T2 for 

100.33 g, T3 for 91.37 g, and T4 for 76.47 g. Similar findings 

were found by Abbas et al., (2018) and El-Karamany et al. 

(2015) in sugar beet. 

 

3.2. Relationship between the Vegetative Characteristics 

of Beetroot and Yield 

The relationship between the vegetative characteristics of 

beetroot such as plant height, leaf number, leaf length, and 

leaf breadth, and its yield was significant because these 

factors directly influence the plant's ability to 

photosynthesize, uptake nutrients, and allocate resources to 

root development. 

 

Table 3 Relationship between the growth parameters of 

beetroot and yield 

 

Parameters   Co-efficient of 

correlation (r)   

P value   

Plant height and yield 0.971** 0.006 

Number of leaves and yield 0.797 0.107 

Leaf length and yield 0.962** 0.009 

Leaf breadth and yield  
0.895* 0.040 

** Significant at 0.05 level of probability and * Significant 

at 0.01 level of probability. 

 

3.2.1. Plant Height and Yield  

The correlation between plant height and weight is 0.971** 

(Table 3), which is very close to 1. This indicates that there 

is a strong positive relationship between the two variables. In 

other words, as the plant height increases, beetroot yield also 

increases. Science the P value (0.006) is less than 0.01. So, 

there is a significant relation between the variables. 

 

3.2.2. Leaf Number and Yield  

The correlation between leaf number and weight is 0.797 

(Table 3). This indicates that there is a positive relationship 

between the two variables. In other words, as the plant 

height increases, yield also increases. Science the P value 

(0.107) is greater than 0.05. So, there is an insignificant 

relation between the variables. The similar result was found 

by Khan et al. (2020). 

 

3.2.3. Leaf Length and Yield 

The correlation between leaf length and weight is 0.962** 

(Table 3), which is very close to 1. This indicates that there 

is a strong positive relationship between the two variables. In 

other words, as the leaf length increases, yield also increases. 

Science the P value (0.009) is less than 0.01. So, there is a 

significant relation between the variables. 
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3.2.4. Leaf Breadth and Yield  

The correlation between leaf breadth and weight is 0.895* 

(Table 3). This indicates that there is a strong positive 

relationship between the two variables. In other words, as 

the leaf breadth increases, yield also increases. Since the P 

value (0.040) is less than 0.05. So, there is a significant 

relation between the variables. 

 

4. DISCUSSION 

 

The present study aimed to investigate the effects of soil 

texture on beetroot growth, yield and quality that explored 

the intricate relationship between beetroot cultivation and 

soil texture. The findings from our study, combined with 

insights from previous research, contribute to a nuanced 

understanding of how soil texture influences beetroot 

performance. 

Our observations align with the existing body of 

knowledge, emphasizing the significance of soil texture in 

determining beetroot growth and quality. Sandy loam soil 

emerged as the optimal substrate for beetroot cultivation, 

corroborating previous studies that have reported improved 

yields and quality in such conditions (Petek et al., 2019). 

The well-drained and loamy characteristics of sandy loam 

soil likely provide an ideal environment for root 

development and nutrient uptake, fostering enhanced 

beetroot growth (Shete et al., 2019). 

Conversely, our results highlight the challenges posed 

by clay soil for beetroot cultivation, which corroborate 

findings from Plante et al. (2006). The compact nature of 

clay soil can hinder root expansion and restrict water and 

nutrient movement, leading to suboptimal beetroot growth. 

These findings emphasize the importance of considering soil 

texture when selecting cultivation sites and implementing 

crop management strategies (Nassar et al., 2023). 

It is worth noting that while soil texture significantly 

influences beetroot growth, other factors such as irrigation, 

fertilization, and climate also play crucial roles in 

determining crop performance. The similar result was found 

by Kumar (2015), where different irrigation methods and 

fertilization practices were shown to impact sugar beet 

growth and yield under varying soil water levels. Similarly, 

the study by (Sapkota et al., 2021) demonstrated the 

combined effects of nitrogen sources on beetroot growth and 

yield. 

The integration of microbial fertilizers, as explored by 

Agic et al. (2018) had shown potential for enhancing 

beetroot yield and quality. This underscores the complexity 

of factors influencing crop productivity and suggests that a 

holistic approach encompassing multiple agricultural 

practices is essential for optimal results. 

In conclusion, our study underscores the pivotal role of 

soil texture in influencing beetroot growth and productivity. 

The preference for sandy loam soil as an ideal substrate for 

beetroot cultivation emphasizes the need for site-specific soil 

management practices. By integrating our findings with the 

existing literature, we contribute to the collective knowledge 

aimed at optimizing agricultural practices for sustainable and 

productive beetroot cultivation. 

 

5. CONCLUSION 

 

Sandy loam soil emerged as the most favorable soil texture 

for beetroot growth and yield. The research demonstrated 

that beetroot plants cultivated in sandy soil exhibited 

superior growth quality and achieved higher yields 

compared to other soil types. Loamy soil showed a moderate 

response in supporting beetroot growth and yield. The study 

revealed that clay soil exhibited a poor response in 

promoting beetroot growth and yield. Beetroot plants grown 

in clay soil struggled to thrive and resulted in lower yields 

and suboptimal growth quality. Based on these findings, it is 

recommended that sandy loam soil be preferred for beetroot 

cultivation to maximize crop productivity and overall 

quality. Choosing the right soil texture can significantly 

impact the success of beetroot cultivation and enhance 

overall agricultural productivity. 
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