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Abstract 

The present investigation was conducted at the Research Farm, Mandsaur University, Mandsaur 

(Madhya Pradesh), India, during the Kharif season (June-December 2024). The experiment aimed to 

evaluate the impact of different sowing methods and spacing treatments on the growth and yield of 

Urdbean. The experiment was laid out in a split plot design with three replications, comprising two 

main plot treatments (flat bed and raised bed sowing) and four subplot treatments of spacing 

(broadcasting, 30×30 cm, 45×30 cm, and 60×30 cm), resulting in eight treatment combinations (T1-T8). 

Urdbean variety T-9 was sown using a seed rate of 15 kg ha⁻¹ with a recommended fertilizer dose of 

20:40:20 kg N:P:K ha⁻¹. Raised bed sowing recorded a higher plant population compared to flat bed 

sowing, with 25.01 plants m⁻² at 30 DAS and 19.36 plants m⁻² at harvest, while flat bed sowing 

recorded 19.07 and 13.01 plants m⁻², respectively.  

Raised bed sowing (B2) improved nutrient availability, harvest index, and crop growth of Urdbean 

compared to flat beds (B1), with the highest N, P, and K recorded at 371.52, 38.00, and 155.01 kg/ha, 

respectively, under B2S2 (Raised bed + 30×30 cm spacing). Among spacing treatments, 30×30 cm (S2) 

favored nutrient uptake and harvest index (15.93), while 60×30 cm (S4) enhanced relative and crop 

growth rates. Interaction effects highlighted that B2S2 consistently achieved maximum harvest index 

(16.06), relative growth rate (0.059), and crop growth rate (2.981). Overall, raised bed sowing 

combined with 30×30 cm spacing was most effective for optimizing nutrient availability, growth 

dynamics, and productivity of Urdbean. 

 
Keywords: Crop growth rate, raised bed, spacing, sowing and Urdbean 

 

Introduction 

Urdbean (Vigna mungo L. Hepper), commonly called black gram, is a major pulse crop 

belonging to the family Leguminosae (Fabaceae), subfamily Papilionaceae, and genus Vigna 

(Nair et al., 2024) [31]. It is one of the principal grain legumes grown in the Indian 

subcontinent and has been cultivated in India since ancient times. Urdbean holds 

considerable importance in Indian agriculture due to its adaptability to diverse agro-climatic 

conditions, short crop duration, and ability to enhance soil fertility through biological 

nitrogen fixation (Giri et al., 2024) [15]. The expansion of Urdbean cultivation has contributed 

significantly to food security and provided additional income for small and marginal farmers. 

Urdbean is a diploid, self-pollinating C3 plant with a chromosome number of 2n = 22 

(Bhattacharjee, 2024) [6]. It is an annual herbaceous crop with a well-developed taproot 

system and lateral roots that bear nitrogen-fixing nodules (Singh, 2013) [43]. The plant 

exhibits a dicotyledonous growth habit, and its morphology varies with the variety, ranging 

from erect and semi-erect to spreading types. The crop thrives under tropical and subtropical 

climates (Hedayetullah and Zaman, 2018) [21], requiring warm temperatures of 25-35 °C and 

moderate rainfall between 600-1000 mm. Urdbean is sensitive to frost and prolonged 

waterlogging. It can grow on a wide range of soils, including loamy, clay loam, and black 

cotton soils, provided proper drainage is available, with an optimal soil pH of 6.0-7.5 for 

healthy growth (Sahni et al., 2016) [38]. 

From a nutritional perspective, Urdbean is an excellent source of plant protein, containing 

approximately 24-26% protein, 55-60% carbohydrates, 1-1.5% fat, 3-4% minerals, and 4-5% 

crude fiber (Kole et al., 2002) [26]. It is particularly rich in lysine, an essential amino acid that 

complements cereal-based diets.  
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The crop is also a source of vitamins such as thiamine, 

riboflavin, and niacin, making it an important dietary 

component, especially in vegetarian diets. 

Urdbean is widely used in traditional Indian cuisine. Its split 

seeds are consumed as dal, while the flour is used to prepare 

a variety of fermented foods, including idli, dosa, vada, and 

papad. Beyond human consumption, Urdbean residues serve 

as nutritious fodder for livestock and contribute to soil 

health by increasing organic matter and nitrogen content. 

India is the world’s largest producer and consumer of 

Urdbean, with major cultivation in Madhya Pradesh, Uttar 

Pradesh, Maharashtra, Rajasthan, Andhra Pradesh, 

Karnataka, and Tamil Nadu. In Maharashtra, Urdbean is 

mainly grown in the Vidarbha and Marathwada regions, 

where climatic conditions and soil types are favorable (Nair 

et al., 2024) [31]. Adoption of improved agronomic practices 

such as ridge and furrow and Broad Bed Furrow (BBF) 

methods enhances moisture conservation and crop 

performance under rainfed conditions. 

Plant spacing is a key factor influencing Urdbean growth 

and yield, as it affects light interception, air circulation, 

nutrient uptake, and moisture utilization (Kole et al., 2002) 

[26]. Proper plant geometry ensures efficient growth, reduces 

competition, and enhances yield potential while minimizing 

the need for excessive inputs (Wasay et al., 2024) [45]. 

Assessing available nutrients (N, P, K), relative growth rate 

(RGR), and crop growth rate (CGR) is essential to 

understand Urdbean growth and productivity under different 

sowing methods and spacing. N, P, and K are vital for 

vegetative growth, root and pod development, and stress 

tolerance (Sharkey et al., 2025) [41]. RGR indicates early 

growth efficiency, while CGR reflects overall biomass 

accumulation per unit area (Lamont et al., 2023) [28]. 

Together, these parameters help identify the best sowing and 

spacing practices to optimize nutrient uptake, growth, and 

yield in Urdbean cultivation. 

 

Materials and Methods 

The present investigation titled “Physiological growth 

analysis in Urdbean under Malwa Region of Madhya 

Pradesh". The present experiment was conducted at at Crop 

Research Cafeteria, under Mandsaur University, Mandsaur 

(Madhya Pradesh). Mandsaur (Madhya Pradesh) which is 

situated at latitude 24 °C 4’36.61’’N, longitude 7504’9.46’’ 

E and at an altitude of 442.16 meters above the mean sea 

level. The experiment involved two main plot treatments: B1 

for flat bed sowing and B2 for raised bed sowing. There 

were four sub-plot treatments based on spacing: S1 for 

broadcasting, S2 for 30×30 cm spacing, S3 for 45×30 cm 

spacing, and S4 for 60×30 cm spacing. The treatment 

combinations were as follows: T1: Flat bed + Broadcasting 

(B1S1),T2: Flat bed + 30×30 cm spacing (B1S2),T3: Flat bed 

+ 45×30 cm spacing (B1S3),T4: Flat bed + 60×30 cm spacing 

(B1S4),T5: Raised bed + Broadcasting (B2S1),T6: Raised bed 

+ 30×30 cm spacing (B2S2), T7: Raised bed + 45×30 cm 

spacing (B2S3) andT8: Raised bed + 60×30 cm spacing 

(B2S4). The experiment was laid out using a split plot design 

with three replications. There were eight treatments in total, 

and the experiment was conducted in 24 plots. The gross 

plot size was 3.60 × 3.90 meters, which equals 14.40 m², 

while the net plot size was 3.0 × 3.90 meters, totaling 11.70 

m². The gross plot area was calculated to be 424.70 m². For 

the Urdbean crop, the recommended fertilizer doses were 20 

kg N, 40 kg P, and 20 kg K per hectare. The seed rate used 

for the experiment was 80 kg per hectare.  

 

Relative Growth Rate (RGR): Relative Growth Rate 

(RGR) expresses the total plant dry weight increase in a 

time interval in relation to the initial weight or Dry matter 

increment per unit biomass per unit time or grams of dry 

weight increase per gram of dry weight and expressed as 

unit dry weight/unit dry weight/unit time (g g-1day-1). 

The Relative Growth Rate (RGR) is calculated using the 

following formula:  

 

In (W2)-In (W2) 

RGR =  

t2-t1 

 

Where 

W1 = Initial weight (height or leaf area) at time t1 

W2 = Final weight (or size) at time t2 

t2−t1 = Time interval between the two measurements 

(typically in days or weeks) 

ln = Natural logarithm  

 

Crop Growth Rate (CGR) (g m-2 day-1): is a measure of the 

total amount of biomass (usually expressed in grams per 

square meter per day) produced by a crop over a specific 

period of time. It is a key parameter used to assess the 

productivity of a crop during its growth cycle. The CGR 

explains the dry matter accumulated per unit land area per 

unit time (g m-2 day-1). 

 

In (W2)-(W2) 

RGR =  

ρ (t2-t1) 

 

Where: W1 = Initial weight (height or leaf area) at time t1 

W2 = Final weight (or size) at time t2 

ρ = is the ground area on which W1 and W2 are recorded.  

t2−t1 = Time interval between the two measurements 

(typically in days or weeks) 

ln = Natural logarithm  

 

Results and Discussion 

1. Available nutrients N (kg/ha), P (kg/ha) and K (kg/ha) 

of Urdbean 

Main Effect of Sowing Methods 

The data in Table 1 present the main effects of sowing 

methods (flat bed and raised bed) on the available nutrients 

(N, P, and K) in Urdbean cultivation. The raised bed method 

(B2) resulted in slightly higher values for all nutrients 

compared to the flat bed method (B1). Specifically, raised 

beds recorded 362.09 kg/ha for nitrogen (N), 36.67 kg/ha for 

phosphorus (P), and 149.33 kg/ha for potassium (K), 

whereas flat beds had 340.11 kg/ha for N, 34.53 kg/ha for P, 

and 144.11 kg/ha for K. The 30×30 cm spacing (S2) and 

45×30 cm spacing (S3) both showed a slightly lower growth 

rate. Earlier studies have also highlighted results similar to 

those we report (Ghasemi et al., 2017 and Chavan et al., 

2025) [13, 7]. 

 

Main Effect of Spacing 

Among the different spacing treatments, the 30×30 cm 

spacing (S2) resulted in the highest values for available 

nitrogen (361.55 kg/ha), phosphorus (35.80 kg/ha), and 

potassium (148.66 kg/ha). The 45×30 cm spacing (S3) 
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recorded 351.49 kg/ha for nitrogen, 35.77 kg/ha for 

phosphorus, and 145.61 kg/ha for potassium. The 60×30 cm 

spacing (S4) resulted in 339.44 kg/ha for nitrogen, 35.44 

kg/ha for phosphorus, and 147.77 kg/ha for potassium. The 

broadcasting method (S1) recorded the lowest nitrogen 

(335.20 kg/ha) and potassium (143.23 kg/ha) values, while 

phosphorus was 35.20 kg/ha. 

 

Interaction Effects of Sowing Method and Spacing: 

The interaction between sowing methods and spacing 

treatments showed significant differences in nutrient 

availability. The treatment T6 (B2S2-Raised bed + 30×30 cm 

spacing) recorded the highest values for nitrogen (371.52 

kg/ha), phosphorus (38.00 kg/ha), and potassium 

(155.01kg/ha), suggesting that this combination is 

particularly effective for nutrient availability. Among flat 

bed treatments, T2 (B1S2-Flat bed + 30×30 cm spacing) 

recorded 365.00 kg/ha for nitrogen, 36.44 kg/ha for 

phosphorus, and 146.07 kg/ha for potassium, which was the 

highest for the flat bed combinations. The lowest nitrogen 

value (316.75 kg/ha) was observed in treatment T1 (B1S1-

Flat bed + Broadcasting), while the lowest potassium value 

(142.55 kg/ha) was observed in the same treatment. The 

current findings are consistent with the observations made 

by Lamont et al., (2023) [28] and Wasay et al., (2024) [45]. 

 

2. Harvest Index of Urdbean 

Main Effect of Sowing Methods 

The data in Table 2 show the main effects of sowing 

methods (flat bed and raised bed) on the harvest index of 

Urdbean. The raised bed method (B2) resulted in a higher 

harvest index of 14.60, compared to the flat bed method 

(B1), which recorded a harvest index of 13.93. This suggests 

that the raised bed method is more effective in optimizing 

the harvest index. The present investigation partially 

concurs with earlier findings by Seleiman et al., (2020) [10] 

and Monzon et al., (2021) [30] in Urdbean. 

 

Main Effect of Spacing 

Among the different spacing treatments, the 30×30 cm 

spacing (S2) resulted in the highest harvest index of 15.93, 

followed by the 45×30 cm spacing (S3) with a harvest index 

of 13.66. The 60×30 cm spacing (S4) showed the lowest 

harvest index of 12.66, while the broadcasting method (S1) 

had a harvest index of 14.04, indicating it was also quite 

efficient. Past research indicates results that are comparable 

to our study's findings Saleem et al., (2021) [39] and Naithani 

et al., (2023) [32] in Urdbean. 

 

Interaction Effects of Sowing Method and Spacing 

The interaction between sowing methods and spacing 

treatments revealed significant effects on the harvest index. 

The treatment T6 (B2S2-Raised bed + 30×30 cm spacing) 

resulted in the highest harvest index of 16.06, which was the 

highest among all treatments. The treatment T7 (B2S3-Raised 

bed + 45×30 cm spacing) had a harvest index of 15.09, 

while T8 (B2S4-Raised bed + 60×30 cm spacing) recorded 

13.76. Among flat bed treatments, T1 (B1S1-Flat bed + 

Broadcasting) and T4 (B1S4-Flat bed + 60×30 cm spacing) 

both showed a harvest index of 14.55, which was higher 

than T3 (B1S3-Flat bed + 45×30 cm spacing) with 12.47. 

Earlier studies have also highlighted results similar to those 

we report Gupta et al., (2018) [18] and Naithani et al., (2023) 

[32] in Urdbean. 

3. Relative growth rate of Urdbean  

Main Effect of Sowing Methods 

The data in Table 3 show the relative growth rates of 

Urdbean for the two sowing methods (flat bed and raised 

bed). Both sowing methods (B1 and B2) resulted in a relative 

growth rate of 0.0535, indicating no significant difference in 

growth rate between the two sowing methods. (Egli, 2019) 
[9] in Urdbean. 

 

Main Effect of Spacing 

Among the different spacing treatments, the 60×30 cm 

spacing (S4) resulted in the highest relative growth rate of 

0.055, followed by the broadcasting method (S1) with 0.053. 

The 30×30 cm spacing (S2) and 45×30 cm spacing (S3) both 

showed a slightly lower growth rate of 0.052. Earlier studies 

have also highlighted results similar to those we report 

(Chavan et al., 2025) [7]. 

 

Interaction Effects of Sowing Method and Spacing 

The interaction between sowing methods and spacing 

treatments revealed varying relative growth rates. The 

highest relative growth rate was observed in treatment T6 

(B2S2-Raised bed + 30×30 cm spacing) with 0.059, 

followed by T7 (B2S3-Raised bed + 45×30 cm spacing) at 

0.053. The lowest growth rate was found in treatments T1 

(B1S1-Flat bed + Broadcasting) and T5 (B2S1-Raised bed + 

Broadcasting), both with 0.013. Additionally, treatments T2 

(B1S2-Flat bed + 30×30 cm spacing) and T3 (B1S3-Flat bed + 

45×30 cm spacing) showed relative growth rates of 0.029 

and 0.020, respectively. T4 (B1S4-Flat bed + 60×30 cm 

spacing) had a growth rate of 0.041, while T8 (B2S4-Raised 

bed + 60×30 cm spacing) recorded a growth rate of 

0.047.The current findings are consistent with the 

observations made by Rajonee et al., (2017) [36] and Qureshi 

et al., (2018) [35]. 

 

4. Crop growth rate of Urdbean 

Main Effect of Sowing Methods 

The data in Table 4 show the crop growth rates of Urdbean 

for the two sowing methods (flat bed and raised bed). The 

raised bed method (B2) resulted in a higher crop growth rate 

of 1.94, compared to the flat bed method (B1), which 

recorded a crop growth rate of 1.56. This suggests that the 

raised bed method enhances crop growth more effectively. 

Previous research also supports the results observed in our 

study (Prasad et al., 2012; Kumar et al., 2016 and Singh et 

al., 2018) [34, 27, 42]. 

 

Main Effect of Spacing 

Among the different spacing treatments, the 60×30 cm 

spacing (S4) resulted in the highest crop growth rate of 

3.455, followed by the 30×30 cm spacing (S2) with a crop 

growth rate of 2.271. The 45×30 cm spacing (S3) had a crop 

growth rate of 1.375, and the broadcasting method (S1) 

recorded the lowest crop growth rate of 1.259. These 

findings are consistent with those observed in earlier studies 

as per (Agarwal and Singh 2014 and Kumar et al., 2016) [2, 

27]. 

 

Interaction Effects of Sowing Method and Spacing 

The interaction between sowing methods and spacing 

treatments revealed significant effects on crop growth rates. 

The highest crop growth rate was observed in treatment T6 

(B2S2-Raised bed + 30×30 cm spacing) with 2.981, followed 
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by T3 (B1S3-Flat bed + 45×30 cm spacing) with 2.223. The 

lowest crop growth rates were observed in treatments T1 

(B1S1-Flat bed + Broadcasting) and T5 (B2S1-Raised bed + 

Broadcasting), both with 1.901. Other treatments, such as T4 

(B1S4-Flat bed + 60×30 cm spacing) and T7 (B2S3-Raised 

bed + 45×30 cm spacing), showed crop growth rates of 

2.261 and 2.259, respectively. Our results corroborate the 

observations made by (Mehta and Bharat, 2017; Asewar et 

al., 2017 and Taksalkar et al., 2024) [29, 3, 44]. 

 
Table 1: Available nutrients N (kg/ha), P (kg/ha) and K (kg/ha) of Urdbean  

 

 Main Plot   

S. No. Treatments Sowing method N(kg/ha) P(kg/ha) K(kg/ha) 

1 B1 Flat bed 340.11 34.53 144.08 

2 B2 Raised bed 362.09 36.67 149.33 

 Sub plot treatments    

1 S1 Broadcasting 335.20 35.20 143.23 

2 S2 30×30 cm 361.55 35.80 148.66 

3 S3 45×30 cm 351.49 35.77 145.61 

4 S4 60×30 cm 339.44 35.44 147.77 

S. No. Treatments Treatment combination N(kg/ha) P(kg/ha) K(kg/ha) 

1. T1 B1S1 (Flat bed + Broadcasting) 316.75 35.33 142.55 

2. T2 B1S2 (Flat bed + 30×30 cm spacing) 365.00 36.44 146.07 

3. T3 B1S3 (Flat bed + 45×30 cm spacing) 323.00 34.00 143.66 

4. T4 B1S4 (Flat bed + 60×30 cm spacing) 358.66 36.00 144.00 

5. T5 B2S1 (Raised bed + Broadcasting) 342.33 33.66 142.66 

6. T6 B2S2 (Raised bed + 30×30 cm spacing) 371.52 38.00 155.01 

7. T7 B2S3 (Raised bed + 45×30 cm spacing) 353.00 36.33 151.00 

8. T8 B2S4 (Raised bed + 60×30 cm spacing) 347.33 34.33 146.00 

  Factors C.D. SE (m) ±  C.D. SE (m) ±  C.D. SE(m) ±  

  Factor A (Sowing methods) 2.12 1.19 2.64 1.32 1.22 0.61 

  Factor B (Spacing) 2.26 1.13 2.08 1.04 2.2 1.28 

  Factor (A×B) 2.28 1.15 2.02 1.01 2.41 1.22 

 
Table 2: Harvest Index of Urdbean  

 

 Main Plot 

S. No. Treatments Sowing method Harvest index 

1 B1 Flat bed 13.93 

2 B2 Raised bed 14.60 

 Sub plot treatments  

1 S1 Broadcasting 14.04 

2 S2 30×30 cm 15.93 

3 S3 45×30 cm 13.66 

4 S4 60×30 cm 12.66 

S. No. Treatments Treatment combination N(kg/ha) 

1. T1 B1S1 (Flat bed + Broadcasting) 14.33 

2. T2 B1S2 (Flat bed + 30×30 cm spacing) 14.00 

3. T3 B1S3 (Flat bed + 45×30 cm spacing) 12.47 

4. T4 B1S4 (Flat bed + 60×30 cm spacing) 14.55 

5. T5 B2S1 (Raised bed + Broadcasting) 13.76 

6. T6 B2S2 (Raised bed + 30×30 cm spacing) 16.06 

7. T7 B2S3 (Raised bed + 45×30 cm spacing) 15.09 

8. T8 B2S4 (Raised bed + 60×30 cm spacing) 13.66 

  Factors C.D. SE (m) ±  

  Factor A (Sowing methods) 0.77 0.11 

  Factor B (Spacing) 1.21 0.63 

  Factor (A×B) 0.45 0.23 
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Table 3: Available nutrients N (kg/ha), P (kg/ha) and K (kg/ha) of Urdbean  
 

 Main Plot   

S. No. Treatments Sowing method N(kg/ha) P(kg/ha) K(kg/ha) 

1 B1 Flat bed 340.11 34.53 144.08 

2 B2 Raised bed 362.09 36.67 149.33 

 Sub plot treatments    

1 S1 Broadcasting 335.20 35.20 143.23 

2 S2 30×30 cm 361.55 35.80 148.66 

3 S3 45×30 cm 351.49 35.77 145.61 

4 S4 60×30 cm 339.44 35.44 147.77 

S. No. Treatments Treatment combination N(kg/ha) P(kg/ha) K(kg/ha) 

1. T1 B1S1 (Flat bed + Broadcasting) 316.75 35.33 142.55 

2. T2 B1S2 (Flat bed + 30×30 cm spacing) 365.00 36.44 146.07 

3. T3 B1S3 (Flat bed + 45×30 cm spacing) 323.00 34.00 143.66 

4. T4 B1S4 (Flat bed + 60×30 cm spacing) 358.66 36.00 144.00 

5. T5 B2S1 (Raised bed + Broadcasting) 342.33 33.66 142.66 

6. T6 B2S2 (Raised bed + 30×30 cm spacing) 371.52 38.00 155.01 

7. T7 B2S3 (Raised bed + 45×30 cm spacing) 353.00 36.33 151.00 

8. T8 B2S4 (Raised bed + 60×30 cm spacing) 347.33 34.33 146.00 

  Factors C.D. SE (m) ±  C.D. SE (m) ±  C.D. SE(m) ±  

  Factor A (Sowing methods) 2.12 1.19 2.64 1.32 1.22 0.61 

  Factor B (Spacing) 2.26 1.13 2.08 1.04 2.2 1.28 

  Factor (A×B) 2.28 1.15 2.02 1.01 2.41 1.22 

 
Table 4: Relative growth rate of Urdbean  

 

 Main Plot 

S. No. Treatments Sowing method Relative growth rate 

1 B1 Flat bed 0.053 

2 B2 Raised bed 0.053 

 Sub plot treatments  

1 S1 Broadcasting 0.055 

2 S2 30×30 cm 0.052 

3 S3 45×30 cm 0.052 

4 S4 60×30 cm 0.055 

S. No. Treatments Treatment combination Relative growth rate 

1. T1 B1S1 (Flat bed + Broadcasting) 0.013 

2. T2 B1S2 (Flat bed + 30×30 cm spacing) 0.029 

3. T3 B1S3 (Flat bed + 45×30 cm spacing) 0.020 

4. T4 B1S4 (Flat bed + 60×30 cm spacing) 0.041 

5. T5 B2S1 (Raised bed + Broadcasting) 0.013 

6. T6 B2S2 (Raised bed + 30×30 cm spacing) 0.059 

7. T7 B2S3 (Raised bed + 45×30 cm spacing) 0.053 

8. T8 B2S4 (Raised bed + 60×30 cm spacing) 0.047 

  Factors C.D. SE (m) ±  

  Factor A (Sowing methods) 0.8 0.12 

  Factor B (Spacing) 1.25 0.65 

  Factor (A×B) 0.5 0.25 

 
Table 5: Crop growth rate of Urdbean  

 

 Main Plot 

S. No. Treatments Sowing method Crop growth rate 

1 B1 Flat bed 1.56 

2 B2 Raised bed 1.94 

 Sub plot treatments  

1 S1 Broadcasting 1.259 

2 S2 30×30 cm 2.271 

3 S3 45×30 cm 1.375 

4 S4 60×30 cm 3.455 

S. No. Treatments Treatment combination Crop growth rate 

1. T1 B1S1 (Flat bed + Broadcasting) 1.901 

2. T2 B1S2 (Flat bed + 30×30 cm spacing) 1.973 

3. T3 B1S3 (Flat bed + 45×30 cm spacing) 2.223 

4. T4 B1S4 (Flat bed + 60×30 cm spacing) 2.247 

5. T5 B2S1 (Raised bed + Broadcasting) 1.901 

6. T6 B2S2 (Raised bed + 30×30 cm spacing) 2.981 

7. T7 B2S3 (Raised bed + 45×30 cm spacing) 2.261 

8. T8 B2S4 (Raised bed + 60×30 cm spacing) 2.243 

  Factors C.D. SE (m) ±  

  Factor A (Sowing methods) 0.4 0.18 

  Factor B (Spacing) 1.3 0.65 

  Factor (A×B) 0.45 0.33 
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Conclusion 

The study revealed that raised bed sowing (B2) significantly 

improved nutrient availability, harvest index, and crop 

growth of Urdbean compared to flat bed sowing (B1). 

Among spacing treatments, 30×30 cm (S2) favored 

maximum nutrient uptake (N, P, K) and harvest index, while 

60×30 cm (S4) enhanced relative and crop growth rates. The 

interaction effects highlighted that the combination of raised 

bed + 30×30 cm spacing (B2S2, T6) consistently recorded the 

highest values for available nutrients (N: 371.52 kg/ha, P: 

38.00 kg/ha, K: 155.01 kg/ha), harvest index (16.06), 

relative growth rate (0.059 g g⁻¹ day⁻¹), and crop growth rate 

(2.981 g m⁻² day⁻¹). In contrast, broadcasting under flat bed 

(B1S1, T1) showed the lowest performance across most 

parameters. Overall, the findings indicate that raised bed 

sowing combined with 30×30 cm spacing is the most 

effective strategy for optimizing nutrient uptake, growth 

dynamics, and productivity of Urdbean in the Malwa region. 
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