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Introduction 
 

Tamarind (Tamarindus indica L.) is a hardy 

evergreen monotypic tree which belongs to 

the family „Leguminosae‟ and sub-family 

Caesalpinaceae and with chromosome 

number 2n=24. The name tamarind was 

derived from the Arabic word „Tamar-E-

Hind‟ meaning „Date of India‟. It is cultivated 

throughout the tropics and sub-tropics of the 

world and has become naturalized at many 

places. Tamarind is an economically 

important tree of India as well as Karnataka. 

In India, it is abundantly grown in Madhya 

Pradesh, Bihar, Andhra Pradesh and Tamil 

Nadu (El- Siddig et al., 2006).  

 

There is a considerable genetic variation 

exists in tamarind with regard to quantitative 

character as well as traits contributing to 

quality of fruits like fruit weight, fruit length, 

fruit width, fruit thickness, number of seeds, 

pulp weight, shell weight and seed weight per 

fruit.  
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The present study on “Characterization of tamarind accessions for morphometric traits and 

phytochemical composition” was carried out at Department of Horticulture, College of 

Agriculture, UAS, GKVK, Bangalore, during 2018-19 and 2019-20. The experiment was 

laid out in a Randomized Block Design with three replications and twenty two accessions 

with the objective to find out the superior fruit characters and phytochemical parameters 

genotypes. Significant variations were observed among the genotypes with respect to fruit 

characters and quality parameters. Among all the genotypes studied higher morphometric 

traits and quality traits were obtained in accession GKTAM-18 showing maximum pod 

weight (35.61 g), pod length (19.85 cm), pod width (3.60 cm), pulp weight (18.94 g), shell 

weight (8.73 g), seed per cent (28.99 %), fiber per cent (6.65 %) and acidity per cent 

(18.94 %). Maximum pulp per cent (55.79 %) was recorded in GKTAM -1, whereas 

higher TSS (21.37 ºBrix) was observed in GKTAM -16. On the basis of the present study, 

GKTAM-18 showed the highest mean performance for morphometric traits and 

phytochemical characters and it can be utilized for further evaluation programme. 
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Characterization for morphometric traits and 

phytochemical traits of any genotypes, it is 

necessary to give attention to all the yield 

contributing characters. Under such 

circumstances knowledge of interrelationship 

among different traits is also necessary. It is 

essential to access the degree of association of 

various quantitative characters in order to 

initiate effective selection programme. The 

present study was, therefore, aimed to 

characterization of tamarind accessions for 

morphometric traits and phytochemical 

composition.  

 

Materials and Methods 

 

The present investigation entitled 

“Characterization of tamarind accessions for 

morphometric traits and phytochemical 

composition” was carried out during 2018-19 

and 2019-20 at Department of Horticulture, 

college of Agriculture, UAS, GKVK, 

Bangalore. The experiment was laid out in a 

randomized block design with three 

replications and 22 genotypes viz., GKTAM-

1, GKTAM-2, GKTAM-3, GKTAM-4, 

GKTAM-5, GKTAM-6, GKTAM-7, 

GKTAM-8, GKTAM-9, GKTAM-10, 

GKTAM-11, GKTAM-12, GKTAM-13, 

GKTAM-14, GKTAM-15, GKTAM-16, 

GKTAM-17, GKTAM-18, GKTAM-19, 

GKTAM-20, GKTAM-21 and GKTAM-22. 

The observations for thirteen quantitative 

characters (pod length, pod width, pod 

thickness, pod weight, seed weight per pod, 

pulp weight per pod, vein weight per pod, 

shell weight per pod, number of seeds per pod 

and per cent of pulp, seed, shell, and vein) 

were recorded for all the genotypes selected 

for study. A total of 30 pods, 8 in each 

replication were collected and average was 

computed for the pod characters studied. The 

methods used for the estimation of various 

quality parameters of tamarind are recorded 

as per Ranganna (1979) are mentioned below. 

Total soluble solids of tamarind pulp was 

recorded by using an ERMA Hand 

Refractometer (0-32 °Brix) and it was 

expressed as °Brix. The pH of the pulp was 

determined by using a digital u-365 pH meter. 

 

Results and Discussion 

 

Variability exhibited for fruit weight, fruit 

length, fruit width, seed weight per pod and 

pulp weight per pod by different tamarind 

genotypes are described in (Table 1). The 

findings revealed that among 22 genotypes 

evaluated, GKTAM -18 genotype recorded 

the highest values in all the yield characters. 

In the present study pod characters such as 

pod weight (g), pod length (cm), pod width 

(cm), seed weight per pod (g) and pulp weight 

per pod (g) are presented in Table 1. 

Regarding pod weight, accession GKTAM -

18 recorded the highest weight of 35.61 g 

followed by GKTAM -1 (33.27 g). The 

lowest pod weight was observed in GKTAM -

20 (18.89 g). in the case of pod length 

GKTAM -18 recorded the maximum length 

(19.85 cm) followed by gkvk-7 (17.84 cm). 

The lower pod length was observed in 

GKTAM-10 (12.12 cm). Pod width GKTAM 

-18 recorded the higher value of 3.60 cm and 

the lowest was noticed in GKTAM -10 (12.12 

cm). The same trend was observed in seed 

weight per pod (g) also.  

 

The higher value was found in GKTAM-

18(8.35 g) but lower seed weight per pod was 

observed in GKTAM-22 (5.03 g). Higher 

pulp weight per pod was recorded in 

GKTAM-18 (18.94 g). The lowest pulp 

weight per pod was observed in GKTAM-21 

(9.10 g). This might be due the genetic 

characters of genotypes.   

 

The difference in pod weight, pod width, and 

pulp weight per fruit was attributed to the 

variation in size and shape of the pod and also 

effect of genotypic differences among the 

genotypes. The observations regarding fruit 
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width and pulp weight was earlier reported by 

Divakara (2008), Rao and Subramanyam 

(2010) and Fandohan et al., (2011).  

 

Variability exhibited for Shell weight per 

fruit, Pulp per cent, shell per cent, seed per 

cent and fiber per cent by different tamarind 

genotypes are described in (Table 2). In the 

present study fruit characters were 

significantly difference among the 22 

tamarind genotypes evaluated. The highest 

shell weight recorded in GKTAM-18 

genotype (8.73 g) which was higher than 

among the 22 genotypes evaluated followed 

by GKTAM-1(6.80 g). The lowest shell 

weight was found in GKTAM -17 of 3.89 g. 

The highest pulp per cent was recorded in 

GKTAM-1 of 55.79 per cent, followed by 

GKTAM-18 (53.24 %). 

 

Table.1 Variability exhibited for fruit weight, fruit length, fruit width, seed weight per pod and 

pulp weight per pod by different tamarind genotypes 

 

Treatments Genotypes Pod 

weight (g) 

Pod 

length 

(cm) 

Pod 

width 

(cm) 

Seed weight 

per pod (g) 

Pulp weight 

per pod (g) 

T1 GKTAM-1 33.27 17.55 3.24 8.35 18.56 

T2 GKTAM-2 27.46 15.20 2.47 6.68 13.50 

T3 GKTAM-3 27.51 16.39 2.53 6.35 13.29 

T4 GKTAM-4 24.94 15.48 2.58 5.76 11.79 

T5 GKTAM-5 26.61 15.79 2.37 5.93 12.69 

T6 GKTAM-6 21.29 14.81 2.50 5.61 11.20 

T7 GKTAM-7 26.13 15.74 2.37 6.45 11.39 

T8 GKTAM-8 20.41 15.35 2.38 5.49 10.05 

T9 GKTAM-9 27.94 15.47 2.41 7.46 12.40 

T10 GKTAM-10 22.75 12.12 2.18 5.88 10.77 

T11 GKTAM-11 20.84 14.06 2.45 5.73 10.48 

T12 GKTAM-12 24.35 17.53 2.49 6.61 10.53 

T13 GKTAM-13 21.52 14.94 2.47 5.56 10.83 

T14 GKTAM-14 23.58 16.73 2.44 5.78 11.41 

T15 GKTAM-15 21.10 14.36 2.35 5.86 10.41 

T16 GKTAM-16 20.82 12.94 2.52 5.63 10.15 

T17 GKTAM-17 19.17 15.82 2.35 5.27 9.90 

T18 GKTAM-18 35.61 19.85 3.60 10.30 18.94 

T19 GKTAM-19 31.08 17.76 2.85 7.88 16.16 

T20 GKTAM-20 18.89 14.69 2.34 5.51 9.30 

T21 GKTAM-21 19.41 15.76 2.35 5.79 9.10 

T22 GKTAM-22 19.29 16.06 2.42 5.03 9.44 

 Mean 24.27 15.65 2.53 6.31 11.92 

Range Maximum 35.61 19.85 3.60 10.30 18.94 

Minimum 18.89 12.12 2.18 5.03 9.10 

F test (p≤0.05) * * * * * 

S.Em± 0.78 0.62 0.13 0.30 0.44 

C.D at 5% 2.23 1.77 0.38 0.85 1.26 
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Table.2 Variability exhibited for Shell weight per fruit, Pulp per cent, shell per cent, seed per 

cent and fiber per cent by different tamarind genotypes 

 

Treatments Genotypes Shell weight per 

fruit (g) 

Pulp per 

cent 

Shell per 

cent   

Seed  per 

cent 

Fiber  

per cent 

T1 GKTAM-1 6.80 55.79 20.44 25.09 4.25 

T2 GKTAM-2 5.21 49.14 18.99 24.38 4.17 

T3 GKTAM-3 5.03 48.24 18.30 23.02 4.02 

T4 GKTAM-4 4.80 47.32 19.31 23.42 4.34 

T5 GKTAM-5 5.83 47.65 21.93 22.31 4.29 

T6 GKTAM-6 4.50 52.61 21.16 26.24 5.04 

T7 GKTAM-7 5.36 43.64 20.52 24.60 4.64 

T8 GKTAM-8 4.59 49.26 22.49 26.91 5.27 

T9 GKTAM-9 5.38 44.51 19.30 26.79 4.61 

T10 GKTAM-10 4.19 47.35 18.46 26.00 3.71 

T11 GKTAM-11 4.30 50.41 20.67 27.66 4.82 

T12 GKTAM-12 4.81 43.25 19.76 27.35 4.99 

T13 GKTAM-13 4.20 50.37 19.54 25.98 4.28 

T14 GKTAM-14 4.68 48.44 19.87 24.60 4.34 

T15 GKTAM-15 4.13 49.34 19.58 27.85 4.58 

T16 GKTAM-16 4.38 48.79 21.04 27.20 4.43 

T17 GKTAM-17 3.89 51.64 20.31 27.57 4.86 

T18 GKTAM-18 8.73 53.24 24.51 28.99 6.65 

T19 GKTAM-19 5.53 52.09 17.90 25.60 4.00 

T20 GKTAM-20 4.30 49.25 22.76 26.86 4.15 

T21 GKTAM-21 4.40 46.98 22.69 27.54 4.80 

T22 GKTAM-22 4.23 49.06 21.98 25.99 4.77 

 Mean 4.97 49.02 20.52 26.14 4.59 

Range Maximum 8.73 53.24 24.51 28.99 6.65 

Minimum 3.89 43.25 17.90 25.60 3.71 

F test (p≤0.05) * * * * * 

S.Em± 0.18 1.78 0.73 0.85 0.25 

C.D at 5% 0.51 5.09 2.08 2.43 0.72 
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Table.3 Qualitative parameters of the pulp in tamarind genotypes 

 

Treatments Genotypes Acidity (%) Total soluble solids, (°Brix) pH 

T1 GKTAM-1 14.29 17.70 2.56 

T2 GKTAM-2 09.67 12.14 2.72 

T3 GKTAM-3 08.48 15.57 3.09 

T4 GKTAM-4 12.24 13.95 2.85 

T5 GKTAM-5 10.50 14.37 2.91 

T6 GKTAM-6 11.31 15.85 3.11 

T7 GKTAM-7 10.51 16.42 2.98 

T8 GKTAM-8 11.37 15.42 2.76 

T9 GKTAM-9 13.08 19.19 3.32 

T10 GKTAM-10 13.30 18.14 3.52 

T11 GKTAM-11 11.73 16.10 2.54 

T12 GKTAM-12 09.68 15.98 2.64 

T13 GKTAM-13 08.62 16.15 2.79 

T14 GKTAM-14 08.57 16.96 2.75 

T15 GKTAM-15 09.74 14.69 3.14 

T16 GKTAM-16 08.63 21.37 2.99 

T17 GKTAM-17 08.25 16.90 2.78 

T18 GKTAM-18 13.41 18.76 2.64 

T19 GKTAM-19 16.89 16.32 3.27 

T20 GKTAM-20 09.00 13.67 3.18 

T21 GKTAM-21 10.26 14.42 2.82 

T22 GKTAM-22 11.51 14.71 3.14 

 Mean 10.96 16.13 2.93 

Range Maximum 16.89 21.37 3.52 

Minimum 08.25 12.14 2.54 

F test (p≤0.05) * * * 

S.Em± 0.21 0.28 0.06 

C.D at 5% 0.61 0.79 0.17 

 

The lowest pulp per cent was observed in 

GKTAM-7 of 43.64 per cent. Maximum shell 

per cent was recorded in GKTAM -18 of 

24.51 per cent, followed by GKVK-21 (22.69 

per cent). The minimum shell (%) was 

recorded in GKTAM -17 of 17.90 per cent. 

Similar trend was followed in seed per cent 

also. The higher seed per cent was recorded in 

GKVK-18 of 28.99 per cent, which was on 

par with GKTAM-11 of 27.66 per cent. 

Lower seed per cent was recorded GKTAM-5 

of 22.31 per cent. Same trend was followed in 

fiber per cent also, the higher fiber per cent 

was recorded in GKTAM-18 of 6.65 per cent, 

which was on par with GKTAM -8 of 5.27 

per cent. Lower fiber per cent was recorded 

GKTAM-7 of 3.71 per cent.  

 

The variations in the pulp, seed, shell, and 

vein per cent was due to their genotypic 

differences Shivanandam (1980) and 

Hanamashetti (1996). The difference in shell 

weight can be clearly attributed to the 

difference in size of the fruit. The difference 
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in fibre weight among the genotypes may be 

due to the differences in the rate of 

development of vascular tissue in fruits was 

earlier reported by Hanamashetti (1997). The 

difference in seed weight may be attributed to 

the difference in the number and size of seeds. 

The difference in seed number may be 

attributed to the difference in length of pod 

and ovule fertility as opined by Hanamashetti, 

(1996). 

 

The genotypes differed significantly with 

respect to acidity, total soluble solids and pH 

content (Table 3). The highest acidity was 

recorded in GKTAM-19 (16.89 %) and the 

least was recorded in GKTAM-17 (8.25 %). 

TSS was recorded in GKTAM-19 (21.37 

ᵒBrix) while the minimum was recorded in 

GKTAM-2 (12.14 ᵒBrix). The highest pH of 

the pulp was recorded in GKTAM-19 (3.52) 

and the lowest pH was recorded in GKTAM-

11 (2.54).  

 

These variation in acidity is due to the 

difference in sugar content of the pulp and 

also inherent genetic makeup of each 

genotype, difference in total soluble solids 

content is due to the difference in sugar 

content of the pulp and pH in the concentrate 

these are attributed to the difference in acid to 

sugar ratio of the pulp and also a distinct 

feature of the different genotypes. The similar 

outcome with respect to the above characters 

were earlier reported by Patil (2004), 

Prabhushankar et al., (2004), El-Siddig et al., 

(2006), Divakara (2009), Adeola and Aworh 

(2012), Joshi et al., (2013) and Sharma et al., 

(2015). 

 

In conclusions among the 22 tamarind 

genotypes evaluated, GKTAM-18 showed 

maximum pod weight (35.61 g), pod length 

(19.85 cm), pod width (3.60 cm), pulp weight 

(18.94 g), shell weight (8.73 g), seed per cent 

(28.99 %), fiber per cent (6.65%) content and 

acidity per cent (18.94 %) another tamarind 

genotype GKTAM-1recorded maximum pulp 

per cent (55.79 %), higher TSS was observed 

in GKTAM-16 (21.37 ºBrix) From the 

conclusion of the present study revealed that 

GKTAM-18 showed the highest mean 

performance of morphometric traits and 

phytochemical characters and it can be used 

for further evaluation programme for 

commercial cultivation through vegetative 

propagation. 
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