


Evaluation of Coconut (Cocos nucifera L.) Genotypes for Yield and Yield attributing Traits under Maidan Tract of Karnataka, India

Abstract
	The evaluation of elite coconut germplasm is essential for identifying high-yielding and climate-resilient genotypes suitable for diverse agro-climatic regions. The present investigation was undertaken to assess the growth, yield, and yield attributing traits of six elite exotic coconut genotypes along with the check variety Kalpatharu (KPT) under the agro-climatic conditions of Arsikere, Hassan District of Karnataka. The experiment was laid out in a Randomized Block Design with three replications and the palms were planted during December 2015. The genotypes differed significantly for all the growth, flowering and yield attributes. Nigerian Green Tall (NGT) recorded the highest plant girth (105.00 cm), petiole length (141.67 cm) and total leaf length (376.67 cm), indicating the superior vegetative vigour, while Kalpatharu (KPT) attained the maximum plant height (2.07 m). Among the exotic entries, Straits Settlement Green Tall (SSGT) was the earliest to produce flowers (52.00 months) and recorded the highest number of inflorescences per annum (9.33), female flowers per palm (71.00) and nut yield (17.70 nuts palm⁻¹). Guam-II (GUBT) registered the highest fruit set (33.80%). The overall performance revealed that the Straits Settlement Green Tall (SSGT) is the promising genotype for improving coconut productivity in the maidan tract of Karnataka. 
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Introduction
	Coconut (Cocos nucifera L.) is a perennial plantation crop of immense economic and social importance in India, supporting the livelihood of millions of small and marginal farmers. Although India ranks among the leading coconut producing countries, productivity in several agro-climatic regions, particularly in the maidan tract of Karnataka, remains suboptimal due to edaphic and climatic constraints. In India, coconut is a major crop, especially in the southern states. India has 2.15 million hectares under coconut production, producing 19.31 billion nuts with an average productivity of 8,966 nuts per hectare, according to the Ministry of Agriculture and Farmers Welfare (desagri.gov.in). In India, coconut is grown in 19 states and three union territories under varying soil and climatic conditions.  The four southern states of India,    viz.,    Kerala    (34.37%),    Tamil    Nadu (26.46%),    Karnataka    (21.17%)    and    Andhra Pradesh   (7.6%)   account   for   90   per   cent   of country’s coconut production (Athira and Guledagudda, 2024). Karnataka  ranks  third  in  India  for  both  coconut area   and   production,   after   Kerala   and   Tamil Nadu (Ashwini et al., 2024).
	The productivity of coconut is highly influenced by genetic potential, environmental conditions, and management practices. The maidan tract of Karnataka, characterized by semi-arid to sub-humid climatic conditions, erratic rainfall, and high temperature regimes, presents unique challenges for coconut cultivation. These conditions necessitate the identification and evaluation of suitable genotypes that can perform well under moisture stress and variable agro-climatic conditions (Mohanalakshmi et al., 2023). Genetic crop improvement through collection, conservation and utilization of superior germplasm is one of the most effective and sustainable approaches for enhancing productivity and adaptability in coconut (Upadhyaya et al., 2008). Exotic coconut germplasm, introduced from different coconut-growing regions of the world, offers a valuable source of variability for traits such as high yield, early bearing, dwarfness, and tolerance to biotic and abiotic stresses. However, the performance of these exotic accessions is often location-specific, necessitating systematic evaluation under different agro-ecological conditions (Nath et al., 2017).
	The maidan tract of Karnataka represents a distinct agro-climatic zone characterized by relatively low rainfall, high temperature fluctuations, and intermittent moisture stress (Subramanyam et al., 2023). The performance of coconut genotypes in such environments depends largely on their adaptive capacity and yield stability. Although several exotic coconut germplasms have been introduced into India through Indian Council of Agricultural Research. CPCRI (Central plantation Crops Research Institute). Systematic evaluation under specific agro-ecological conditions is necessary before their recommendation for large-scale cultivation. 
Research efforts have focused on screening germplasm for tolerance to abiotic stresses and evaluating their physiological and yield responses under different environmental conditions. Advances in coconut research, including genomic studies, have further enhanced the understanding of genetic differences between tall and dwarf types, particularly in relation to plant height, fiber content, and yield attributes (Shouchuang Wang et al., 2021). Such insights facilitate the development of improved varieties through molecular breeding approaches. In addition, continuous evaluation of germplasm and hybrid combinations in different agro-climatic regions remains a key strategy for improving coconut productivity.
In this context, the evaluation of elite exotic coconut germplasm under the specific conditions of the maidan tract of Karnataka assumes great importance. Systematic assessment of growth, yield, and adaptive performance of these genotypes will help identify promising accessions that can be utilized for direct cultivation or as parental lines in breeding programmes. Such efforts are essential to enhance productivity, ensure sustainability, and improve the resilience of coconut cultivation in challenging environments. The present investigation was undertaken to evaluate six elite exotic coconut genotypes along with a standard check for their growth, flowering behaviour, yield, and yield attributing traits under the maidan agro-climatic conditions of central Karnataka.
Materials and Methods
	The experiment was conducted at the Horticultural Research Station, Arsikere, Karnataka, located in the maidan tract of central Karnataka. The trial was initiated during December 2015.The experimental material consisted of six elite exotic coconut genotypes, namely Verrikobbari (VKBT), Guam-II (GUBT), Markham Tall (MVT), St. Vincent Tall (STVT), Straits Settlement Green Tall (SSGT), and Nigerian Green Tall (NGT), along with Kalpatharu (KPT) as the check variety. Seed nuts were obtained from ICAR-CPCRI, Kasaragod, and seedlings were planted in the field by following all the standard agronomic management practices.
	The experiment was laid out in a Randomized Block Design (RBD) with seven treatments, three replications and five palms per treatment. Pits of 1 m × 1 m × 1 m size were dug at a spacing of 7.5 m × 7.5 m and filled with a mixture of sand, red soil, and Farm Yard Manure. Immediately after planting, protective irrigation was provided, and subsequently, a drip irrigation system was installed to ensure uniform water supply. Recommended cultural practises were followed for all the genotypes.
           Observations were recorded on 9 year old palms on growth parameters such as plant height, stem girth, annual leaf production, number of functional leaves, petiole length, and total leaf length. Yield and yield attributing traits including age at first inflorescence emergence, number of inflorescences per palm per year, number of spikes per inflorescence, number of female flowers per palm, fruit set percentage, and number of nuts harvested per palm. The data recorded during the year 2024–25 were subjected to statistical analysis following standard procedures for RBD (Panse and Sukhatme, 1985).
Results and Discussion
Growth parameters
In Cocos nucifera, growth parameters such as plant height serve as essential indicators of vegetative vigor, genetic makeup, and adaptability to environmental conditions. Considerable variation in plant height is observed among different coconut genotypes, primarily due to inherent genetic differences and their interaction with ecological factors. Tall varieties generally attain heights exceeding 10–20 meters, reflecting their extended vegetative phase, strong apical dominance, and continuous vertical growth. These types are characterized by well-developed root systems, greater biomass accumulation, and higher resilience to diverse environmental conditions, which contribute to their longevity and consistent yield over long periods.
In contrast, dwarf varieties of Cocos nucifera remain relatively shorter, typically ranging from 4–8 meters in height, due to genetically regulated reduced internodal elongation and an early shift from vegetative to reproductive growth. This precocious nature makes them early bearing and more suitable for intensive cultivation and high-density planting systems. Hybrids, produced by crossing tall and dwarf types, often exhibit intermediate plant height along with enhanced vigor (heterosis), combining desirable traits such as moderate stature, early flowering, and improved productivity. As a result, differences in plant height between coconut genotypes are more than just visual differences; they also represent underlying physiological efficiency and are important in deciding management strategies, adaptability, and potential yield.
Significant differences were observed among the genotypes of Cocos nucifera for all the growth parameters studied (Table 1), clearly indicating the presence of substantial genetic variability and differential adaptability under the prevailing environmental conditions. Among the evaluated genotypes, the check variety KPT recorded the maximum plant height (2.07 m), highlighting its superior vertical growth and possible efficiency in resource utilization. Such enhanced height may be attributed to its inherent genetic potential combined with favorable physiological responses, making it a useful benchmark for comparing the performance of other entries. Among the exotic genotypes, Verrikobbari (VKBT) and Nigerian Green Tall (NGT) also exhibited relatively greater plant height, suggesting their adaptability and vigorous growth behavior in the given agro-climatic conditions.
In addition to plant height, stem girth is a critical indicator of structural strength and vegetative vigor also varied significantly among the genotypes. Nigerian Green Tall (NGT) recorded the highest stem girth (105.00 cm), indicating its robust growth, better assimilate accumulation, and stronger trunk development. This was closely followed by SSGT and MVT, which also demonstrated considerable stem thickness. Increased stem girth is often associated with improved mechanical support, efficient transport of water and nutrients, and enhanced tolerance to environmental stresses such as wind and drought. Therefore, genotypes exhibiting superior stem girth and plant height can be considered more vigorous and potentially more productive, making them promising candidates for future breeding and cultivation programs.

The presence of a well-developed basal bole in certain genotypes enhances anchorage and nutrient storage, thereby contributing to better growth performance under varying environmental conditions. Variability in stem girth at different heights has also been used as a reliable descriptor for distinguishing coconut genotypes and assessing their vigor (Rethinam et al., 2000).
This variation is largely attributed to differences in internodal elongation and growth rate. Dwarf genotypes, characterized by shorter internodes and compact stature, are often preferred for ease of management and early bearing, while tall types exhibit prolonged vegetative growth and delayed reproductive phase. Such variability in plant height has been consistently reported in morphological characterization studies, indicating the presence of substantial genetic diversity among coconut accessions (Mauro-Herrera et al., 2022; Sentoor and Maizura, 2024).
Leaf production and the number of functional leaves per palm are key physiological traits directly influencing photosynthetic efficiency and yield potential. Coconut palms generally produce between 8 and 15 leaves annually, although this rate varies depending on genotype and environmental conditions. The number of leaves retained in the crown at any given time, typically ranging from 20 to 35, is crucial as each leaf axil bears an inflorescence. The highest number of functional leaves were recorded in KPT (24.47), closely followed by SSGT (24.00) and NGT (23.67). Total leaf length was maximum in NGT (376.67 cm), followed by SSGT (350.00 cm), indicating superior canopy development. The observed variability reflects the inherent genetic differences among the genotypes and their differential adaptation to the local agro-climatic conditions. Jerard (2002) ; Ramanandam et al. (2017) also reported the similar results.
Therefore, genotypes with higher leaf production and retention tend to exhibit greater reproductive potential. Differences in leaf production among genotypes have been attributed to genetic factors as well as environmental influences such as nutrient availability and moisture status (Mauro-Herrera et al., 2022). In addition, the rate of leaf emergence is often correlated with growth vigor and overall palm health.
Leaf morphological traits, including rachis length, number of leaflets, leaflet size, and petiole characteristics, also exhibit substantial variation among coconut genotypes. Longer rachis and a higher number of leaflets contribute to increased photosynthetic surface area, thereby enhancing assimilate production. Variability in leaflet dimensions and arrangement affects light interception efficiency and canopy architecture. Dwarf genotypes typically possess shorter and more compact leaves, while tall types exhibit longer and more spreading fronds. Petiole length and strength are important for supporting heavy bunches and maintaining canopy structure under windy conditions. These morphological differences not only reflect genetic diversity but also influence the adaptability of genotypes to specific agro-climatic conditions (Sentoor et al., 2024; Nath et al., 2017).
 Yield and yield attributing traits
	Significant variation was observed among the genotypes for all reproductive and yield traits (Table.2, Fig.1).NGT flowered earliest (41.20 months), indicating earliness, followed by SSGT (52.00 months). SSGT recorded the highest number of inflorescences per palm per year (9.33), maximum number of spikes per inflorescence (25.00), and the highest number of female flowers per palm (71.00). Consequently, SSGT recorded the highest nut yield (17.70 nuts palm⁻¹), followed by GBUT (16.30 nuts palm⁻¹). MVT recorded the highest fruit set (34.30%), followed by GBUT (33.80%), indicating better fertilization and fruit retention. However, despite higher fruit set, their overall nut yield was lower than SSGT due to fewer female flowers and inflorescences. Superior performance of SSGT can be attributed to early inflorescence emergence, production of more inflorescence, spikes, female flowers and nuts   with balanced vegetative growth. (Selvaraj and Maheswarappa. 2016) also reported similar results. For instance, varieties like ALR (CN) 1 have been reported to produce up to 125 nuts per palm per year, with even higher yields under optimal management. 
For the yield characters, Laccadive Ordinary recorded the highest number of bunch per palm per year by followed by Jamaica tall  while Laccadive  Micro recorded  maximum  number  of  nuts  per bunch,  number  of  nut per  palm  followed  by  Andaman  Ordinary. For the nut characters studied, the exotic tall coconut genotype Jamaica Tall recorded maximum whole nut weight, dehusked nut weight, husk weight, husk thickness, kernel weight, shell weight, shell thickness followed by Laccadive Ordinary and Philippines Ordinary. On the other hand, Laccadive Ordinary recorded maximum kernel thickness and nut length. Andaman Ordinary recorded maximum nut breadth followed by Philippines Ordinary (Suchithra and Paramaguru, Pasupathi, 2019).
Similarly, hybrid varieties such as Kalpa Sreshta and Chandra Sankara have demonstrated superior performance, producing 100-167 nuts per palm annually, indicating the advantage of hybrid vigor. The number of bunches produced per palm per year and the number of nuts per bunch are important components contributing to overall nut yield. Typically, coconut palms produce 10–15 bunches annually, with each bunch bearing 8–10 nuts under standard conditions (Subramanyam et al., 2023).
 Conclusion

	The evaluation of elite exotic germplasms of Cocos nucifera under the maidan tract of Karnataka demonstrated a high degree of variability in growth, flowering, and yield traits, emphasizing the importance of genetic diversity in crop improvement programs. Such variability provides valuable opportunities for selecting superior genotypes suited to specific agro-climatic conditions. Among the genotypes studied, Nigerian Green Tall (NGT) stood out for its remarkable vegetative vigour, as reflected in its superior growth attributes including plant height and stem girth. This enhanced vigour indicates its strong adaptability, efficient utilization of available resources, and potential for sustained growth under the environmental conditions of the region.
On the other hand, Straits Settlement Green (SSGT) exhibited outstanding performance in reproductive traits and nut yield, suggesting its higher efficiency in reproductive development and economic productivity. The ability of this genotype to translate growth into yield makes it particularly valuable for cultivation purposes. Considering its overall superior performance across key parameters, Straits Settlement Green (SSGT) has been identified as a promising candidate for further evaluation. It is therefore recommended for multilocation trials to assess its stability and adaptability across different environments, with the potential for its eventual release for commercial cultivation in the maidan tract of Karnataka.
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[bookmark: _GoBack]Table: 1. Growth parameters of different elite coconut germplasm 
	Treatments
	Plant height (m)
	Plant girth (cm)
	Annual leaves production /palm
	Functional leaves/ palm
	Petiole length
(cm)
	Total leaf length
(cm)

	T1- Verrikobbari (VKBT)
	1.90
	93.83
	11.20
	23.42
	111.67
	306.67

	T2- Guam-II (GUBT)
	1.83
	96.33
	11.57
	21.33
	121.67
	333.33

	T3- Markham Tall  (MVT)
	1.77
	97.67
	11.41
	21.67
	135.00
	296.67

	T4- St. Vincent Tall (STVT)
	1.73
	89.67
	10.78
	20.67
	131.67
	343.33

	T5- Straits settlement  Green (SSGT)
	1.80
	99.67
	10.83
	24.00
	115.67
	350.00

	T6- Nigerian Green Tall (NGT)
	1.85
	105.00
	11.30
	23.67
	141.67
	376.67

	T7- Kalpatharu (KPT) (check)
	2.07
	85.67
	11.29
	24.47
	111.67
	326.67

	S. Em
	0.05
	1.71
	0.43
	0.68
	1.97
	9.46

	CD @ 5%
	0.15
	5.26
	1.31
	2.09
	6.06
	29.14

	CV%
	4.59
	3.10
	6.59
	5.17
	2.75
	4.91






Table: 2. Yield and yield attributing characters of different elite coconut germplasm
	Treatments
	First inflorescence
 emerges (months)
	inflorescence/ annum
	spikes / inflorescence
	No. of female flower /Palm
	Fruit setting (%)
	No. of nuts harvested 
/Palm

	T1- Verrikobbari (VKBT)
	58.30
	8.17
	19.33
	53.67
	25.40
	13.70

	T2- Guam-II (GUBT)
	59.00
	8.70
	25.00
	48.33
	33.80
	16.30

	T3- Markham Tall  (MVT)
	66.00
	6.13
	19.67
	44.33
	34.30
	15.30

	T4- St. Vincent Tall (STVT)
	63.00
	7.43
	18.00
	50.67
	24.90
	12.70

	T5- Straits settlement  Green (SSGT)
	52.00
	9.33
	25.00
	71.00
	24.80
	17.70

	T6- Nigerian Green Tall (NGT)
	41.20
	8.17
	19.33
	42.67
	28.90
	12.30

	T7- Kalpatharu (KPT) (check)
	59.50
	8.00
	22.67
	41.00
	30.80
	12.70

	S. Em
	1.13
	0.08
	0.61
	1.36
	2.13
	1.08

	CD @ 5%
	3.49
	0.23
	1.87
	4.19
	6.56
	3.33

	CV%
	26.46
	1.63
	4.98
	4.69
	12.72
	13.01




 
Fig.1: Yield performance of different elite coconut germplasm


No. of nuts harvested per palm	T1- VKBT	T2-  GUBT	T3-  MVT	T4- STVT	T5- SSGT	T6- NGT	T7-  KPT 	13.7	16.3	15.3	12.7	17.7	12.3	12.7	
No. of nuts harvested /palm



