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Abstract:
Vegetables play a vital role in Tamil Nadu’s agricultural economy, contributing to rural employment, household income and food security. The state produces about 5 per cent of India’s total vegetables, with cucurbits particularly bitter gourd, ridge gourd and snake gourd - occupying a significant share of 4.50 per cent. Dharmapuri district has emerged as a major production center for these crops; however, spatial disparities and structural changes in their cultivation remain underexplored. To address this, the present study analysed the degree of concentration, specialization and competitiveness of cucurbit crops in Dharmapuri and its major blocks - Karimangalam and Palacode using secondary data from 2014-15 to 2023-24. A two-tier analytical framework was employed, wherein the Modified Location Quotient (LQ) measured spatial dominance and the Modified Shift-Share Analysis (SSA) assessed structural transformation and regional advantage over time. The findings revealed strong concentration of bitter gourd, ridge gourd and snake gourd, supported by favorable agro-climatic and market conditions. Positive growth and regional shift effects confirmed Dharmapuri’s competitive position. The study highlights Dharmapuri’s strategic role in strengthening Tamil Nadu’s vegetable sector and emphasizes the importance of targeted interventions for sustaining regional competitiveness.
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Introduction:
Vegetables constitute a crucial component of Tamil Nadu’s agricultural economy, significantly enhancing farm income, rural employment and nutritional security. The state contributes nearly 5 per cent to India’s total vegetable production, positioning it among the leading vegetable-producing regions in the country (Horticulture Department, Government of Tamil Nadu, 2023). Tamil Nadu’s diverse agro-climatic conditions enable year-round cultivation of a wide array of vegetables such as tomato, brinjal, okra, onion and different types of gourds (NHB, 2022). Over the last decade, the vegetable sector has shown remarkable growth in both area and production, attributed to the adoption of improved varieties, enhanced irrigation access and the expansion of domestic and export markets (APEDA, 2016). Within this framework, Dharmapuri district has gained prominence as a major centre for vegetable cultivation, particularly for its extensive area under cucurbit crops such as bitter gourd, ridge gourd, snake gourd, bottle gourd and ash gourd. Among these, gourd varieties hold an important place in the diets of southern and southeastern Asia, being rich in vitamins A and C, iron, calcium and dietary fibre, thus offering both economic and nutritional benefits to farming communities (Dhillon et al., 2016). Recent statistics from the Directorate of Economics and Statistics (2024) highlight Dharmapuri’s leading role in vegetable acreage, with the district making a substantial contribution to Tamil Nadu’s total cucurbit cultivation.
Considering the importance of cucurbit cultivation in the study area, the present study adopts a two-tier analytical approach to explore both inter-district and intra-district relationships. The first tier examines the comparative position of Dharmapuri district with Tamil Nadu to understand its dominance and specialization in cucurbit cultivation, while the second tier focuses on the spatial variations within the district, particularly between Karimangalam and Palacode blocks. In this context, the study aims to measure the regional dominance and crop specialization of major cucurbit vegetables and to analyse the structural transformation and regional competitiveness in their area expansion over time.
Materials and Methods:
The analysis was based on secondary data pertaining to Dharmapuri district, Tamil Nadu, which was purposively selected owing to its prominence in cucurbit cultivation and significant contribution to the state’s total cucurbit cultivation. The study focused on ash gourd, bottle gourd, bitter gourd, ridge gourd, snake gourd and a combined group termed “others” (including cucumber, pumpkin, ivy gourd, and chow chow). These crops were chosen based on their area coverage and importance within the Cucurbitaceae family. Time-series data on the area under these crops for the period 2014-15 to 2023-24 were obtained from the Season and Crop Reports published by the Directorate of Economics and Statistics (DES), Chennai. To examine crop concentration and regional competitiveness, a two-tier analytical framework was employed. In the first stage, Tamil Nadu was taken as the benchmark and Dharmapuri as the study region to assess district-level specialization, while in the second stage, Dharmapuri served as the benchmark and Karimangalam and Palacode blocks as study regions to examine the variations within the district. Analytical tools such as Percentage analysis, the Modified Location Quotient (LQ) and Modified Shift-Share Analysis (SSA) were used to evaluate the degree of crop dominance, competitiveness and structural changes over time.

Percentage Analysis
Percentage analysis was employed to examine the distribution of cucurbit crops in the study area. This method was used to determine the relative share of each cucurbit crop. The percentage share was calculated using the following formula in similar studies such as Maurya,D et. al.,

This analysis helped to assess the dominance pattern and changing trends among the selected cucurbit vegetables such as ash gourd, bottle gourd, bitter gourd, ridge gourd, snake gourd and others during the study period. The results provided insights into the cropping structure and the extent to which each crop contributed to the overall cucurbit cultivation in the study region.
Modified Location Quotient (LQ)	
To assess the dominance and specialization of major cucurbit crops, the Modified Location Quotient (LQ) technique was employed. Originally introduced by Bhatia (1965) in Indian agriculture, LQ helps identify spatial concentration and crop specialization by comparing the proportion of a crop’s area in a specific region to that in a larger reference area. Subsequent studies, including Harrington and Warf (1995), Sundaram and Rani (2018), and Kumar et al. (2021), have applied this approach for regional crop analysis.
The LQ was calculated using the formula:
Where,
= Area under crop i in the study region j
 represent the total cropped area in the study region j
 represent the area under crop i in the benchmark region
 represent the total cropped area in the benchmark region
If, LQ > 1 indicates regional specialization or concentration, LQ = 1 reflects average importance, and LQ < 1 denotes lower concentration compared to the benchmark.
Modified Shift Share Analysis
To examine the changes in the area under cucurbit crops in Dharmapuri district and its selected blocks, the Shift-Share Analysis (SSA) technique was applied. This method decomposes regional change into three components: the National Growth Effect (NGE), Crop Mix Effect (CME) and Regional Shift Effect (RSE), following the classical framework proposed by Dunn (1960) and later applied in agricultural studies such as Matlaba et al. (2012), Ramswamy, S., & Ganti, S. (2015) and Zhang Lingzhi (2021).
The model is expressed as:

Where, 
and represent the area under crop i in the base and terminal years, 
 represent the benchmark of crop i area in base & terminal year,
 represent the benchmark of total cucurbit area in base & terminal year.
[bookmark: _Hlk213610462]The growth rates were computed as follows:

[bookmark: _Hlk213610494]The decomposition components were then derived as:

Here, NGE captures the portion of change attributed to the overall agricultural growth in the benchmark region, CME reflects the influence of the crop composition (fast- vs. slow-growing crops) and RSE indicates the region’s competitive advantage or disadvantage relative to the benchmark. A positive RSE denotes regional competitiveness, whereas a negative RSE suggests a lag in performance.
Result and Discussion:
[bookmark: _Hlk213340696]Area-wise Average Percentage Share of Cucurbit Vegetables (2014–15 to 2023–24).
The area-wise average percentage share of cucurbit vegetables during the period    2014-15 to 2023-24 exhibited marked variations in cropping patterns among Karimangalam, Palacode, Dharmapuri and Tamil Nadu.
Table-1. Area Distribution Pattern of Cucurbit Vegetables, (2014–15 to 2023–24).
	Particulars
	Average Percentage Share (in per cent)

	Crops
	Karimangalam
	Palacode
	Dharmapuri
	Tamil Nadu

	Ash gourd
	0.05
	2.68
	4.83
	5.27

	Bottle gourd
	13.43
	7.92
	7.62
	7.30

	Bitter gourd
	28.70
	39.62
	32.54
	23.50

	Ridge gourd
	25.59
	27.53
	29.27
	16.16

	Snake gourd
	32.18
	20.85
	20.83
	17.02

	Others
	0.05
	1.40
	4.91
	30.74

	Total
	100.00
	100.00
	100.00
	100.00


(Source: computed by author based on secondary data, season & crop report, 2014-15 to 2023-24)
The findings highlighted a clear dominance of bitter gourd, ridge gourd and snake gourd across all the study regions which is presented in table 1 and fig 1. In the Karimangalam block, these crops - snake gourd (32.18 per cent), bitter gourd (28.70 per cent) and ridge gourd                  (25.59 per cent) jointly constituted about 86.47 per cent of the total cucurbit area. Likewise, in the Palacode block, bitter gourd (39.62 per cent), ridge gourd (27.53 per cent) and snake gourd (20.85 per cent) emerged as the major crops, together covering nearly 88.00 per cent of the cucurbit-cultivated area. At the district level, these three crops accounted for approximately 82.64 per cent of the total cucurbit area, indicating a distinct concentration trend. A comparison with the state-level pattern, it reveals that Dharmapuri district exhibited a higher degree of specialization in bitter gourd, ridge gourd and snake gourd, whereas the state’s cropping structure appeared more diversified, with a substantial share (30.74 per cent) represented by other cucurbits. This clearly demonstrates that Dharmapuri, particularly the Karimangalam and Palacode blocks, possesses regional specialization in the cultivation of these major cucurbits, attributed to favourable agro-climatic conditions and strong market preferences supporting their production.
Fig 1. Graph showing Area Distribution Pattern of Cucurbit Vegetables, (2014–15 to 2023–24).
Location Quotient of Cucurbit Vegetables (2014-15 to 2023-24).
The present study applied a Modified Location Quotient (LQ) to examine the dominance and specialization of major cucurbit crops across multiple spatial levels during 2014-15 to 2023-24. The analysis was conducted in two tiers: (a) between Tamil Nadu and Dharmapuri, where the state served as the benchmark to assess district-level dominance and (b) between Dharmapuri and its blocks (Karimangalam and Palacode), where the district served as the benchmark to analyse intra-district concentration. This two-tier framework provided insights into the regional structure and intensity of cucurbit cultivation across spatial scales.


Table-2. Location Quotient (LQ) of Cucurbit Vegetables, 2014-15 to 2023-24.
	Particular
	Ash gourd
	Bottle gourd
	Bitter gourd
	Ridge gourd
	Snake gourd
	Others

	TN vs. DPI
	0.68
	0.84
	1.43
	1.81
	1.17
	0.14

	DPI vs. KAR
	0.01
	1.59
	0.96
	0.92
	1.52
	0.01

	DPI vs. PAL
	0.41
	0.95
	1.20
	0.99
	1.02
	0.18


(Source: computed by author based on secondary data, season & crop report, 2014-15 to 2023-24)
(Note: TN – Tamil Nadu, DPI – Dharmapuri, KAR – Karimangalam and PAL – Palacode)
From table 2, the Tamil Nadu–Dharmapuri comparison, ridge gourd (1.81) and bitter gourd (1.43) emerged as the most dominant crops, showing strong specialization relative to the state average. Snake gourd (1.17) showed moderate concentration, while bottle gourd (0.84) and ash gourd (0.68) indicated lower significance. The others category (0.14) reflected minimal concentration, indicating limited cultivation. These results confirm that Dharmapuri’s cropping pattern is highly oriented toward ridge gourd, bitter gourd and snake gourd. At the Dharmapuri - Karimangalam level, bottle gourd (1.59) and snake gourd (1.52) were highly specialized, showing a clear comparative advantage over other cucurbits. Bitter gourd (0.96) and ridge gourd (0.92) were near the district average, while ash gourd (0.01) and others (0.01) had negligible concentration. This suggests that farmers in Karimangalam primarily focus on bottle gourd and snake gourd owing to their profitability and local suitability. In the Dharmapuri - Palacode comparison, bitter gourd (1.20) showed the highest concentration, followed by snake gourd (1.02) and ridge gourd (0.99), indicating moderate specialization. Bottle gourd (0.95) was near average, while ash gourd (0.41) and others (0.18) were less significant. Thus, Palacode displayed moderate specialization in bitter gourd and snake gourd is shown in fig 2.
Fig 2. Location Quotient (LQ) of Cucurbit Vegetables, 2014-15 to 2023-24.
Overall, the findings highlight that Dharmapuri demonstrates strong specialization in bitter gourd, ridge gourd and snake gourd, while Karimangalam shows concentration in bottle gourd and snake gourd. Palacode exhibits moderate specialization in bitter gourd and snake gourd, reflecting localized adaptability, profitability and farmer’s crop preferences.
Shift Share Analysis of Cucurbit Vegetables (2014-15 to 2023-24).
The modified shift–share analysis (Dunn, 1960) was applied using area data on cucurbit vegetables for the period 2014-15 to 2023-24 to assess structural changes and regional performance. In the first stage, Tamil Nadu was considered the benchmark and Dharmapuri district as the region. In the subsequent stages, Dharmapuri served as the benchmark, while Karimangalam and Palacode blocks represented the regions. The decomposition captured three effects: the National Growth Effect (NGE), indicating the overall benchmark-level expansion; the Crop Mix Effect (CME), reflecting the influence of crop composition; and the Regional Shift Effect (RSE), which measured the specific regional advantage in cucurbit area expansion.
In the Tamil Nadu - Dharmapuri comparison, all cucurbit crops recorded a positive NGE, suggesting that area expansion in Dharmapuri was largely driven by the overall agricultural growth at the state level presented in Table 3. The CME was positive for ridge gourd (97.08 ha), bottle gourd (94.56 ha), ash gourd (44.34 ha) and others (2.94 ha), indicating a favourable crop composition. Conversely, bitter gourd (-360.83 ha) and snake gourd                  (-41.18 ha) had negative CME values, signifying a deviation from Tamil Nadu’s cropping trend, where the state might have diversified toward other cucurbits, while Dharmapuri maintained its focus on these crops. The RSE was strongly positive for all crops like ash gourd (348.14 ha), bottle gourd          (300.68 ha), bitter gourd (240.79 ha), ridge gourd (165.48 ha) and snake gourd (351.86 ha) demonstrating Dharmapuri’s strong comparative advantage in cucurbit cultivation. In the Dharmapuri - Karimangalam comparison, all crops showed positive NGE, reflecting Dharmapuri’s overall area expansion. The CME was favourable for ash gourd (14.75 ha), bottle gourd (99.84 ha), snake gourd (9.29 ha) and others (3.60 ha), whereas bitter gourd (-137.69 ha) and ridge gourd (-30.78 ha) had negative CME, implying deviation from the district’s cropping structure. The RSE was positive for bottle gourd (87.57 ha) and snake gourd (69.48 ha), highlighting local competitiveness, while other crops recorded marginal declines. Similarly, in the Dharmapuri - Palacode comparison, all cucurbit crops had positive NGE, indicating area expansion supported by district-level growth. The CME was positive for ash gourd (14.75 ha), bottle gourd (133.12 ha), snake gourd (10.40 ha) and others (3.60 ha), while bitter gourd              (-250.88 ha) and ridge gourd (-49.97 ha) recorded negative CME. The RSE was highly positive for ash gourd (97.12 ha), bitter gourd (89.31 ha) and others    







Table 3. Shift share decomposition of cucurbit vegetables, (2014-15 to 2023-24)
	Particulars
	TN vs. DPI
	DPI vs. KAR
	DPI vs. PAL

	Crop
	
	
	NGE
	CME
	RSE
	
	
	NGE
	CME
	RSE
	
	
	NGE
	CME
	RSE

	Ash gourd
	25
	447
	29.52
	44.34
	348.14
	1
	3
	2.13
	14.75
	-14.88
	1
	115
	2.13
	14.75
	97.12

	Bottle gourd
	85
	581
	100.36
	94.56
	300.68
	27
	272
	57.59
	99.84
	87.57
	36
	212
	76.78
	133.12
	-33.90

	Bitter gourd
	559
	1099
	660.04
	-360.83
	240.79
	118
	202
	251.68
	-137.69
	-29.99
	215
	512
	458.58
	-250.88
	89.31

	Ridge gourd
	445
	1233
	525.44
	97.08
	165.48
	85
	218
	181.30
	-30.78
	-17.52
	138
	381
	294.34
	-49.97
	-1.37

	Snake gourd
	295
	954
	348.32
	-41.18
	351.86
	92
	367
	196.23
	9.29
	69.48
	103
	272
	219.69
	10.40
	-61.09

	Others
	28
	188
	33.06
	2.94
	124.40
	1
	1
	2.13
	3.60
	-5.73
	1
	96
	2.13
	3.60
	89.27


(Note: A0 and Ai indicates base and current year of a crop area, NGE – National Growth Effect, CME – Crop Mix Effect, RSE – Regional Shift Effect,                      TN – Tamil Nadu, DPI – Dharmapuri, KAR – Karimangalam and PAL – Palacode).

[image: ]Fig 3. Graph showing Shift share decomposition of cucurbit vegetables, (2014-15 to 2023-24)

(89.27 ha), suggesting localized strength is shown in fig 3.
Overall, NGE remained positive across all comparisons, emphasizing that benchmark-level growth contributed significantly to cucurbit area expansion. Variations in CME reflected crop-specific adjustments, while RSE underscored Dharmapuri’s competitiveness and the selective strengths of Karimangalam and Palacode. Collectively, these results highlight that regional growth dynamics, crop composition and locational advantages played an integral role in shaping the structural transformation of cucurbit cultivation in Dharmapuri district.
Conclusion:
[bookmark: _Hlk204003461][bookmark: _Hlk213070710]The study revealed that Dharmapuri district holds a strong regional advantage in cucurbit cultivation, with bitter gourd, ridge gourd and snake gourd emerging as the dominant crops across spatial levels. The two-tier analysis demonstrated that while Dharmapuri showed pronounced specialization at the state level, Karimangalam and Palacode blocks exhibited distinct intra-district strengths, particularly in bottle gourd and snake gourd cultivation. The Modified Location Quotient confirmed concentrated dominance patterns, and the Modified Shift–Share Analysis highlighted Dharmapuri’s competitive growth performance, supported by favourable agro-climatic conditions and market linkages. Positive National Growth and Regional Shift Effects underscored the district’s strong comparative advantage and adaptability, despite changes in crop composition over time. Overall, the findings emphasize that Dharmapuri’s cucurbit sector is both specialized and structurally dynamic, driven by regional competitiveness, farmers’ crop preferences and evolving market opportunities, making it a key contributor to Tamil Nadu’s vegetable economy.
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