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Effect of Planting Spacing and Corm size on Growth, Yield, and Marketable Corm Production of Elephant Foot Yam (Amorphophallus paeoniifolius)

ABSTRACT 
An experiment was conducted at the Department of Vegetable Science, HC&RI, TNAU, Coimbatore, with ten treatments and three replications to study the effect of seed corm size and planting spacing on growth and yield of elephant foot yam. Seed corms of 100 g, 150 g, 200 g, and 750 g were planted at spacings of 30 × 30 cm, 45 × 30 cm, 45 × 45 cm, and 90 × 60 cm, respectively. Vegetative parameters were recorded at the fourth and sixth months after planting, while corm yield attributes were measured at harvest. Pooled analysis of two years of data revealed that the largest seed corm planted at the widest spacing (T10 – 750 g at 90 × 60 cm) produced the highest values for plant height (54.88 and 64.49 cm), pseudo stem girth (8.70 and 12.04 cm), and canopy spread (86.56 and 107.37 cm) at the fourth and sixth months, respectively. Similarly, T10 recorded the highest corm diameter (17.33 cm) and corm yield per plant (3.64 kg), followed by T9 (200 g at 45 × 45 cm) with 16.35 cm and 1.65 kg, respectively. The highest plot yield (26.85 kg) and estimated yield (50.40 t/ha) were recorded in T7 (200 g at 30 × 30 cm), followed by T9 with 24.21 kg plot yield and 49.50 t/ha estimated yield. Medium-sized corms suitable for nuclear families were obtained in T7, which also recorded a higher percentage yield increase over conventional spacing.

Keywords: Corm size – Closer Spacing – Marketable yield
1. INTRODUCTION

Elephant foot yam (Amorphophallus paeoniifolius (Dennst.) Nicolson), a diploid (2n = 28) member of the Araceae family, is a significant tropical tuber crop with high agronomic and economic importance. Adaptable to tropical and subtropical zones, it is valued for its high yield potential, extended shelf life, culinary versatility, and medicinal properties (Chattopadhyay and Nath, 2007; Suja et al., 2010). Rich in proteins, carbohydrates, vitamins A, B, and C, and minerals such as phosphorus, calcium, and iron, the corm also holds therapeutic value in traditional Ayurvedic medicine (Shilpi et al., 2005; Srinivas and Ramanathan, 2005). Believed to have originated in tropical Asia and Africa, it is cultivated widely across Southeast Asia, including India, where major producing states include Gujarat, Uttar Pradesh, Andhra Pradesh, West Bengal, Kerala, Tamil Nadu, Maharashtra, and Jharkhand (Nedunchezhiyan et al., 2006). Despite its regional popularity, global commercial utilization remains limited, indicating substantial export potential (Misra et al., 2001).

Elephant foot yam is conventionally propagated through corms and cormels, with whole or cut pieces (500–750 g) containing the apical meristem as planting material. Widespread cultivation is constrained by high seed requirements, limited availability of quality planting material, and inadequate standardized agronomic practices. Techniques such as mini corm propagation have increased the multiplication ratio from 1:2 to 1:15, enhancing planting efficiency. Optimizing corm weight and planting distance is critical as they directly influence growth and yield.

With increasing urbanization and smaller household sizes, consumer preference has shifted toward smaller to medium-sized corms, driving demand in the retail sector. Consequently, production strategies targeting smaller corms have become important, and closer plant spacing has emerged as a potential approach to regulate corm size. The present study was therefore undertaken to evaluate the effect of planting density on the production of smaller-sized corms, aiming to enhance marketability and profitability.

2. MATERIALS AND METHODS

The field experiment was conducted during 2021 and 2022 at the College Orchard, Department of Vegetable Science, Horticultural College and Research Institute (HC&RI), Tamil Nadu Agricultural University (TNAU), Coimbatore, situated at an altitude of 424 m above mean sea level (11˚ N latitude, 76.9˚ E longitude). The experimental field had clayey loam soil with a pH of 7.5 and an initial nutrient status of 260 kg/ha nitrogen, 60 kg/ha phosphorus, and 450 kg/ha potassium. The study was laid out in a Randomized Block Design (RBD) comprising ten treatments, each replicated thrice. Seed corms of the CO 1 variety, weighing 100 g, 150 g, and 200 g, were planted at spacings of 30 × 30 cm, 45 × 30 cm, and 45 × 45 cm, respectively, while a 750 g corm was planted at the normal spacing of 90 × 60 cm. The cut corms were pretreated by dipping in a cow dung solution to prevent moisture loss from the cut surface. The treatments were as follows: T1 – 100 g at 30 × 30 cm, T2 – 100 g at 45 × 30 cm, T3 – 100 g at 45 × 45 cm, T4 – 150 g at 30 × 30 cm, T5 – 150 g at 45 × 30 cm, T6 – 150 g at 45 × 45 cm, T7 – 200 g at 30 × 30 cm, T8 – 200 g at 45 × 30 cm, T9 – 200 g at 45 × 45 cm, and T10 – 750 g at 90 × 60 cm spacing. 

The recommended dose of fertilizers for the experiment was NPK at 80:60:100 kg/ha along with 20–25 tonnes of farmyard manure (FYM) per hectare. Accordingly, 10 kg of FYM and half of the NPK dose (160 g N, 120 g P₂O₅, 200 g K₂O per 20 m² plot) were applied during field preparation, while the remaining 50% of NPK was applied as top dressing at 60 days after planting, coinciding with weeding and earthing up operations. Plant protection measures to control collar rot were carried out by drenching the soil with carbendazim (2 g/litre). Observations on vegetative growth parameters, including plant height (cm), pseudo stem girth (cm), and canopy spread (cm), were recorded at the fourth and sixth months after planting. Yield parameters, such as corm diameter (cm), corm yield per plant (kg), corm yield per plot (kg), and corm yield per hectare (t ha⁻¹), were assessed at harvest. In addition to agronomic performance, an economic analysis was conducted, which included calculations of percentage yield increase over the control and the benefit-cost ratio (BCR). All collected data were subjected to statistical analysis (AGRES 7.01) using analysis of variance (ANOVA) to determine the significance of treatment effects on growth and yield parameters.

3. RESULTS AND DISCUSSION
3.1. GROWTH PARAMETERS
The present investigation revealed that all the recorded growth parameters exhibited statistically significant differences across treatments, underscoring the strong influence of planting material size and spacing on vegetative development in elephant foot yam. Notably, plant height, pseudo-stem girth, and canopy spread varied significantly among treatments. At four and six months after planting (MAP), Treatment 10 ( 750 g corm size at 90 × 60 cm spacing) consistently recorded the highest plant height, with values of 56.37 cm and 65.98 cm in Season I, and 53.39 cm and 63.00 cm in Season II, respectively. These results are in line with the findings of Ramanujam et al. (1984), who reported enhanced vegetative growth under wider spacing and larger corm size due to reduced competition and better resource availability. Whereas, Nath et al. (2007) observed the longest pseudostem length (43.00 cm) in 200 g corm setts planted at the closer spacing of 50 x 30 cm. Bairagi and Singh (2014) revealed that maximum plant height and canopy spread were obtained with 200 g seed sett size planted under a spacing of 60 x 45 cm.    
Pseudo-stem girth also followed a similar trend, with T10 registering maximum girth measurements of 9.29 cm and 13.52 cm at 4 MAP and 6 MAP in Season I, and 8.10 cm and 10.55 cm in Season II. Treatment 9 (200 g corm size at 45 × 45 cm spacing) was statistically on par with T10 for plant height, pseudo-stem girth, and canopy spread at 6 MAP, indicating that moderate spacing with smaller corms can still support robust vegetative growth. Canopy spread mirrored these results, with T10 recording the highest values in both seasons 89.36 cm and 112.50 cm in Season I, and 83.76 cm and 102.23 cm in Season II at 4 MAP and 6 MAP, respectively. T9 consistently ranked second, reinforcing its comparable performance to T10 in terms of vegetative vigour. These observations are supported by Anilkumar et al. (2009), who emphasized the role of spacing in optimizing canopy architecture and light interception. 
3.2. YIELD PARAMETERS
Yield parameters also showed statistically significant differences across treatments, highlighting the impact of planting configuration on productivity. The highest corm diameter and corm yield per plant were observed in T10, with values of 17.88 cm and 3.85 kg in Season I, and 16.78 cm and 3.42 kg in Season II. These results corroborate earlier studies by Palaniswami et al. (2002), which demonstrated that larger planting material significantly enhances individual plant yield due to greater initial reserves. However, Treatment 9 followed closely, recording corm diameters of 16.80 cm and 15.90 cm, and yields of 1.55 kg and 1.74 kg per plant in Seasons I and II, respectively, suggesting that smaller corms under optimal spacing can still achieve substantial productivity. 
Interestingly, despite T10’s superior performance in individual plant metrics, T 7 (200 g corms at 30 × 30 cm spacing) emerged as the most productive in terms of overall plot yield. T7 recorded the highest plot yields of 28.10 kg and 25.60 kg, corresponding to estimated yields of 51.21 t ha⁻¹ and 49.54 t ha⁻¹ in Seasons I and II, respectively. In Season I, T7 was statistically comparable to Treatments T5, T6, T8, and T9, all of which exceeded 50 t ha⁻¹, while in Season II, T7 remained on par with T9 (48.88 t ha⁻¹) and T10 (47.42 t ha⁻¹). The closer spacing with smaller corm size in T7 resulted in a yield increase of 10.11% and 4.5% over the control (T10) in Seasons I and II, respectively. Similar findings were reported by Misra et al. (2008), Salam et al. (2016) Singh et al. (2019) and Ghosh et al. (2008) who noted that higher plant density could compensate for lower individual plant yield, resulting in greater overall productivity per unit area. 
3.3. ECONOMIC ANALYSIS
From an economic standpoint, Treatment 9 (200 g corms at 45 × 45 cm) demonstrated the highest benefit-cost ratio (BCR), with values of 5.81 and 5.67 in Seasons I and II, respectively. This was followed by Treatment 8 (200 g corms at 45 × 30 cm), which recorded BCRs of 5.20 and 4.39 in the respective seasons. Although T7 (200 g corms at 30 × 30 cm) achieved the highest yield, its economic efficiency was slightly lower, likely due to increased input costs associated with higher plant density. These findings suggest a trade-off between maximum yield and economic return, where moderate spacing with optimal corm size may offer a more balanced approach. 
4.0. CONCLUSION

Overall, the study highlights that while closer spacing enhances yield potential, wider spacing configurations such as T9 can deliver superior economic returns through optimized input use and marketable produce quality, as also supported by the economic evaluations of Nair et al. (2010) and offers insights into benefit-cost ratios across treatments and seasons.
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Table 1. Influence of spacing and seed  corm size on growth characters in elephant foot yam over two  seasons 
	Treatments
	Plant height (cm) 4MAP
	Plant height (cm) 6MAP
	Pseudo stem girth(cm) 4MAP
	Pseudo stem girth(cm)

6MAP

	
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled

	T1
	48.21
	33.93
	41.07
	59.50
	42.39
	50.95
	8.92
	7.93
	8.43
	10.15
	8.95
	9.55

	T2
	47.36
	33.29
	40.33
	53.50
	37.89
	45.70
	7.50
	6.31
	6.91
	8.70
	7.77
	8.24

	T3
	43.21
	30.18
	36.70
	53.24
	37.70
	45.47
	8.21
	7.02
	7.62
	10.52
	8.73
	9.63

	T4
	43.52
	30.41
	36.97
	49.24
	34.70
	41.97
	8.21
	7.02
	7.62
	9.22
	8.31
	8.77

	T5
	47.35
	33.28
	40.32
	52.69
	37.29
	45.00
	7.92
	6.73
	7.33
	9.54
	8.20
	8.87

	T6
	45.92
	42.94
	44.43
	51.87
	48.89
	50.38
	7.82
	6.63
	7.23
	9.21
	8.19
	8.70

	T7
	52.21
	49.23
	50.72
	59.35
	56.37
	57.86
	8.34
	7.15
	7.75
	10.50
	8.87
	9.69

	T8
	54.34
	51.36
	52.85
	60.30
	57.32
	58.81
	8.57
	7.38
	7.98
	10.25
	8.91
	9.58

	T9
	55.28
	52.30
	53.79
	61.85
	58.87
	60.36
	8.95
	7.76
	8.36
	11.58
	9.53
	10.56

	T10
	56.37
	53.39
	54.88
	65.98
	63.00
	64.49
	9.29
	8.10
	8.70
	13.52
	10.55
	12.04

	SEd
	1.96
	1.20
	1.58
	3.06
	1.33
	2.19
	0.51
	0.06
	0.29
	0.81
	0.32
	0.56

	CD  (5%)
	4.28
	3.50
	3.89
	6.57
	3.88
	5.22
	1.09
	0.19
	0.64
	1.71
	0.96
	1.33


S1- Season I; S2 : Season II
T1 – 100 g at 30 × 30 cm, T2 – 100 g at 45 × 30 cm, T3 – 100 g at 45 × 45 cm, T4 – 150 g at 30 × 30 cm, T5 – 150 g at 45 × 30 cm, T6 – 150 g at 45 × 45 cm, T7 – 200 g at 30 × 30 cm, T8 – 200 g at 45 × 30 cm, T9 – 200 g at 45 × 45 cm, and T10 – 750 g at 90 × 60 cm
Table 2. Influence of spacing and seed  corm size on canopy spread and corm characters  in elephant foot yam over two  seasons
	Treatments
	Canopy spread (cm) 4MAP 
	Canopy spread (cm) 6MAP
	Corm diameter

(cm) 
	Corm yield /plant

(kg)

	
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled

	T1
	65.68 
	60.10
	62.89
	76.85
	71.19
	74.02
	13.70
	11.81
	12.76
	0.85
	0.72
	0.79

	T2
	63.50
	58.20
	60.85
	89.58
	78.55
	84.07
	15.50
	14.41
	14.96
	0.91
	0.84
	0.88

	T3
	66.40
	61.10
	63.75
	73.01
	68.47
	70.74
	14.28
	13.39
	13.84
	1.24
	0.91
	1.08

	T4
	69.54
	63.97
	66.76
	86.35
	78.21
	82.28
	15.75
	14.64
	15.20
	1.10
	0.97
	1.04

	T5
	76.38
	70.81
	73.60
	86.20
	79.36
	82.78
	16.21
	15.01
	15.61
	1.25
	1.10
	1.18

	T6
	78.36
	72.78
	75.57
	91.54
	84.53
	88.04
	16.50
	15.49
	16.00
	1.45
	1.27
	1.36

	T7
	82.51
	77.29
	79.90
	97.51
	89.93
	93.72
	16.25
	15.36
	15.81
	1.48
	1.63
	1.56

	T8
	75.28
	72.41
	73.85
	84.30
	81.46
	82.88
	16.58
	15.41
	16.00
	1.51
	1.36
	1.44

	T9
	82.58
	74.91
	78.75
	98.61
	87.94
	93.28
	16.80
	15.90
	16.35
	1.55
	1.74
	1.65

	T10
	89.36
	83.76
	86.56
	112.50
	102.23
	107.37
	17.88
	16.78
	17.33
	3.85
	3.42
	3.64

	SEd
	3.35
	1.14
	2.25
	4.20
	2.69
	3.45
	0.83
	0.24
	0.54
	0.07
	0.08
	0.075

	CD  (5%)
	7.13
	3.19
	5.16
	9.21
	7.99
	8.60
	1.73
	0.73
	1.23
	1.16
	0.24
	0.70


S1- Season I; S2 : Season II

T1 – 100 g at 30 × 30 cm, T2 – 100 g at 45 × 30 cm, T3 – 100 g at 45 × 45 cm, T4 – 150 g at 30 × 30 cm, T5 – 150 g at 45 × 30 cm, T6 – 150 g at 45 × 45 cm, T7 – 200 g at 30 × 30 cm, T8 – 200 g at 45 × 30 cm, T9 – 200 g at 45 × 45 cm, and T10 – 750 g at 90 × 60 cm
Table 3. Influence of spacing and seed  corm size on corm yield and BCR in elephant foot yam 
	Treatments
	    Corm yield /plot

(kg)  
	Corm Yield /ha 

 (estimated) 


	 BCR
	Percent yield

Increase or decrease over T10 (control)

	
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled
	S 1
	S2
	Pooled
	S 1
	S2

	T1
	15.24
	14.86
	15.05
	28.10
	26.72
	27.4
	3.04
	2.89
	2.97
	-39.58
	-43.7

	T2
	16.3
	15.93
	16.12
	30.75
	28.40
	29.6
	3.20
	3.88
	3.54
	-33.89
	-40.1

	T3
	13.2
	16.92
	15.06
	33.00
	31.39
	32.2
	3.48
	4.10
	3.79
	-29.05
	-33.8

	T4
	24.5
	19.89
	22.20
	43.24
	39.91
	41.6
	3.89
	3.23
	3.56
	-7.03
	-15.8

	T5
	25.5
	21.09
	23.30
	50.04
	42.79
	46.4
	4.27
	4.15
	4.21
	7.59
	-9.8

	T6
	27
	22.54
	24.77
	50.00
	45.60
	47.8
	4.63
	4.32
	4.48
	7.50
	-3.8

	T7
	28.1
	25.60
	26.85
	51.21
	49.54
	50.4
	4.85
	3.20
	4.03
	10.11
	4.5

	T8
	25.3
	21.59
	23.44
	50.12
	43.36
	46.8
	5.20
	4.39
	4.80
	7.80
	-8.6

	T9
	23.4
	25.01
	24.21
	50.14
	48.88
	49.5
	5.81
	5.67
	5.74
	7.76
	3.1

	T10
	18.6
	20.52
	19.56
	46.51
	47.42
	47.0
	4.30
	3.72
	4.01
	0
	0

	SEd
	0.83
	0.15
	0.49
	1.40
	0.71
	1.09
	
	
	
	
	

	CD  (5%)
	1.73
	0.46
	1.05
	3.07
	2.11
	2.30
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Fig 1- Pooled corn yield and benefit-cost ratio by treatment
�Replace to Optimization of Corm Size and Plant Spacing for Enhanced Yield and Marketable Corm Production in Elephant Foot Yam (Amorphophallus paeoniifolius)”.


�  The introduction is somewhat long; streamline it by removing repeated information (e.g., nutritional composition appears twice).


  Clearly state the research gap at the end (e.g., “Limited information exists on optimizing spacing and corm size for marketable yield in Coimbatore conditions”).


  Final paragraph should explicitly state: objective and hypothesis.





�Suggestions:


Add plot size, number of plants per plot, and planting and harvest dates for reproducibility.


Include details on statistical analysis — specify whether data were transformed, what post-hoc test was used, and how pooled means were computed.


The economic analysis section should clarify cost components (e.g., labour, fertilizer, planting material).


Indicate climatic conditions (rainfall, temperature) if available, as these affect yield.





�Rewrite as 3–4 concise points highlighting:


Best treatment for yield (T7).


Best for BCR (T9).


Implication for smallholders or commercial farmers.


Avoid referencing or discussing new information here.





�  Check reference formatting consistency (some have “&”, others omit).


  Use a single reference style (preferably APA or journal’s format).


  Include DOI or URL where available for journal papers.









