
 INTERNATIONAL JOURNAL OF BIO-RESOURCE, ENVIRONMENT AND AGRICULTURAL SCIENCES (IJBEAS) 
Vol. 3(2) :554-558, 2017 

www.sbear.in // ISSN 2454-3551 

 
 

CHARACTERIZATION OF THE WILD RELATIVES OF TOMATO 
 

Jayanta Choudhury
1
, Pranab Hazra

2
 and Prahlad Deb

3
 

 

1&3
Department of Horticulture & Postharvest Technology 

Palli-Siksha Bhavana, Visva-Bharati, Sriniketan, West Bengal 
2
Department of Vegetable Crops, Facullty of Horticulture, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, 

Nadia, West Bengal 

 

Email:debprld@yahoo.com  

Received: May2017 Revised accepted: June 2017  

ABSTRACT 

 

The tomato had reached a fairly advanced stage of domestication and attained the 

considerable important position in global vegetable industry. However, the 

importance of wild relatives in modern breeding programme particularly for transfer 

of character of vitamins and other phyto-nutrients is worth mentioning. Thus four 

wild relatives of tomato viz. Solanum pimpinellifolium,Solanum chilense, Solanum 

lycopersicum var. cerasiformae  and Solanum peruvianum were evaluated 

particularly for quality attributes especially for total chlorophyll content of leaf and 

immature fruit, total soluble solids content, total sugar content, tritratable acidity, 

ascorbic acid content, lycopene content and fruit yield per plant. The species S. 

pimpinellifolium was highest with respect to fruit lycopene content and beta-carotene 

content. However, total soluble solids, total sugar and ascorbic acid was found 

maximum in S. chilense.Total chlorophyll in leaf and immature fruit were maximum 

in S. lycopersicum var. cerasiformae. Highest fruit yield per plant was recorded in S. 

chilense. The these wild relatives of tomato can be used as parent in tomato 

improvement programme for higher quality and yield. 
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INTRODUCTION 

 

Tomato (Solanum lycopersicum L.) is one of the major vegetable crops for fresh consumption as well 

as for processing purpose in India and the world as a whole. Tomatoes are the main source of 

lycopene (an antioxidant) causing the characteristic red hue of the fruits. Tomatoes are valued for its 

colour and flavour (Krumbein et al., 2006). Ripe tomatoes contain intermediate levels of several other 

antioxidant nutrients particularly β carotene and vitamin C (Beecher, 1998). However, because of the 

volume of fresh tomato and tomato products which are consumed, tomatoes make important 

contribution to the dietary intake of lycopene, β carotene and vitamin C (Stommel, 2007; Causse et 

al., 2007; Atanassova et al, 2010). Lycopene, the red pigment in tomato fruit is the predominant 

carotene, comprising up to 90% of the total carotenoids, while the amounts of the provitamin A 

carotenoid, β-carotene are 2 to 15% (Shi and Le Maguer, 2000; Stommel, 2007). There is 

considerable interest in the dietary role of lycopene in inhibition of cardiovascular diseases (Rissanen 

et al., 2003; Bai and Lindhot, 2007) and reducing the risk of certain cancers, including prostate cancer 

(Wu et al., 2004 and Stacewicz-Sapuntzakis, 2005) and breast cancer (Sesso et al., 2005), 

osteoporosis and diabetes (Bai and Lindhot, 2007). In the latest taxonomic classification and 

nomenclature, tomatoes have been treated in the large genus Solanum, rather than as the segregate 

genus Lycopersicon, based on a weight of evidence coming largely, but not exclusively, from studies 

of DNA sequences (Peralta et al., 2006; Peralta and Spooner, 2007). In total, 13 species of wild 

tomatoes have been recognized, including the cultivated tomato (Solanum lycopersicum) and its 

weedy escaped forms that are distributed worldwide which are the increase from the nine species of 

tomatoes traditionally recognized (Rick, 1991). Evaluation of the potentialities of the existing 
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varieties is essential because it is the genetic diversity of the initial plant material on which depends 

the scope for further crop improvement. Genetic diversity with wide array of both qualitative and 

quantitative traits is of wild relatives of tomato is utmost importance for development of desirable 

genotypes which can directly be used in cultivation or may be utilized as important genetic material 

for further breeding programme. Information generated from the studies of character association serve 

as the most important indicator (plant character) that ought to be considered in the selection 

programme. Such studies would also help us to know the suitability of multiple characters for indirect 

selection because selection for one or more traits results in correlated response in several other traits 

(Searle, 1965).  

 

MATERIALS AND METHODS 
 
The field experiments were carried out at Central Research Farm, Gayeshpur, Bidhan Chandra Krishi 

Viswavidyalaya, Nadia, West Bengal, situated at 22º 57' N latitude and 88º 20' E longitudes with 

average altitude of 9.75 m above the mean sea level (MSL) during autumn-winter season. 

Topographic situation of the experimental site comes under Gangetic new alluvial plains of West 

Bengal with sandy loam soil. The experimental site comes under subtropical humid region. The 

average temperature ranges from 25ºC-36.5ºC during summer months and between 12ºC and 25ºC 

during winter months. The average rainfall is about 1500 mm. The following wild relatives of tomato 

received from the National Bureau of Plant Genetic Resources, New Delhi were maintained in the 

Dept. of Vegetable crops, Bidhan Chandra Krishi Viswavidyalaya and evaluated:  Solanum 

pimpinellifolium, Solanum chilense (EC 513698), Solanum lycopersicum var. cerasiformae (EC 

514013) and Solanum peruvianum (EC251790) 

The genotypes were evaluated considering plant, flower, fruit and fruit quality characters.  The 

genotypes were grown in randomized block design with 5 replications under autumn - winter season 

(planting in mid of October) in two consecutive years (2014-15 and 2015-16) keeping 20 plants in 

each replication in 60 x 60 spacing in both ways to study the expression of different characters in 

them. Five random plants per replication in each genotype were selected for recording the data on 

different characters along with the following quality parameters: 

Total soluble solids (
°
Brix) 

It was determined by hand refractometer and expressed as 
°
Brix. 

Total sugar content (%) 

It was estimated by anthrone method as per Dubois et al. (1951). 

Reducing sugar (%) 
It was estimated by anthrone method as per Dubois et al. (1951). 

Tritratable acidity (%) 
It was estimated as per Sadasivam and Manickam (1996) which provides a measure of organic acids 

in the fruits (expressed as % anhydrous citric acid). 

Ascorbic acid content (mg/100g fresh weight) 
Ascorbic acid content of the tomato fruits was estimated by titration with 2.6-

dichlorophenolindophenol sodium salt solution (AOAC, 1990). 

Lycopene content (mg/100g fresh weight) 
 The homogenized tomato pulp from the composite sample was utilized to determine the amount of 

lycopene spectrophotometrically (Davies, 1976). 

β-carotene (mg/100g fresh weight) 
The homogenized tomato pulp from the composite sample was utilized to determine the amount of β-

carotene content spectrophotometrically (Davies, 1976). 

 

RESULTS AND DISCUSSION 

Four wild relatives of tomato were evaluated and the findings are presented in table 1. Results were 

presented as follows 
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Solanum pimpinellifolium 

This wild relative of tomato belonging to Lycopersicon esculentum complex was the red-fruited close 

wild relative of tomato. This genotype was characterized by tall and viny plant (165.33 cm) and 

indeterminate growth habit with huge number (579.62 fruits /plant) of small, very light weight (4.67 g 

fruit weight), deep red and two-loculed fruits (Table 3). Total chlorophyll content in leaf was 97.98 

mg / 100g fresh weight which was much lower than the average of four wild relatives (108.05 mg/ 

100 g fresh). Immature fruits were uniformly light green in colour. Total chlorophyll content of 20 

days immature fruit was 7.89 mg/ 100g fresh weight as against the average of 8.21 mg/100 fresh in 

four wild relatives. Ripe fruits were dark red containing the high of 4.98 mg/ 100g fresh weight 

lycopene content as against the average of 3.91 mg / 100g fresh weight in four wild relatives. 

 

Solanum  lycopersicum var. cerasiformae 

 

Fresh market and processing varieties of tomato both originated from the cherry tomato Solanum  

lycopersicum var. cerasiformae. Wild cherry types were domesticated in Mexico which later spread to 

Europe and throughout the process of selection eventually led to the large-fruited varieties (Frary et 

al., 2000). This genotype was characterized by tall and viny plant (156.08 cm) and indeterminate 

growth habit with huge number (467.29 fruits /plant) of small, very light weight (6.05 g fruit weight), 

deep red and two-loculed fruits. Total chlorophyll content in leaf was 121.58 mg / 100g fresh weights 

which was higher than the average of four wild relatives (108.05 mg/ 100 g fresh). Immature fruits 

were uniformly green in colour. Total chlorophyll content of 20 days immature fruit was 10.19 mg/ 

100g fresh weight as against the average of 8.21 mg/100 fresh in four wild relatives. Ripe fruits were 

dark red containing the high of 4.55 mg/ 100g fresh weight lycopene content as against the average of 

3.91 mg / 100g fresh weight in four wild relatives. 

 

Table 1: Mean of different physiological characters and fruit quality characters 
Genotypes Total 

chlorophyll 

in leaf (mg/ 

100g) 

Total 

chlorop

hyll in 

fruit 

(mg/ 

100g) 

TSS 

(°Brix) 

Total 

suga

r 

(%) 

Reduc

ing 

sugar 

(%) 

Acidi

ty 

(%) 

Ascorbi

c acid 

(mg/ 

100g) 

Lycope

ne 

(mg/ 

100g) 

β-

caroten

e (mg/ 

100g) 

Fruit 

yield 

per 

plant 

(kg) 

S. 

pimpinellifoliu

m 

97.98 7.89 6.11 2.88 2.51 0.87 33.81 4.98 0.46 

2.72 

S. chilense  84.25 6.41 6.65 3.31 2.42 0.72 39.06 3.05 0.26 4.49 

S. 

lycopersicum 

var. 

cerasiformae 

121.58 10.19 6.32 3.04 2.46 0.91 35.72 4.55 0.44 

0.75 

S. peruvianum 128.54 8.63 6.28 1.09 0.91 0.64 27.92 2.04 0.21 2.17 

SEm (±) 3.97 0.36 0.12 0.11 0.14 0.04 1.37 0.11 0.04 0.14 

CD (p=5%) 11.37 1.02 0.33 0.30 0.39 0.10 2.41 0.33 0.10 0.39 

 

Solanum chilense 

 

This wild relative of tomato belonging to Lycopersicon peruvianum complex was the yellowish-

green-fruited distant wild relative of tomato. This genotype was characterized by very tall and viny 

plant (199.53 cm) and indeterminate growth habit with very high number (973.72 fruits/plant) of very 

small, very light weight (2.36 g fruit weight), yellowish-green and two-loculed fruits. Total 

chlorophyll content in leaf was the lowest of 84.25 mg / 100g fresh weight which was much lower 

than the average of four wild relatives (108.05 mg/ 100 g fresh). Immature fruits were uniformly 

yellowish-green in colour. Total chlorophyll content of 20 days immature fruit was the lowest of 6.41 

mg/ 100g fresh weight as against the average of 8.21 mg/100 fresh in four wild relatives. Ripe fruits 
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were yellowish-green in colour containing low of 3.05 mg/ 100g fresh weight lycopene content as 

against the average of 3.91 mg / 100g fresh weight in four wild relatives. 

 

Solanum  peruvianum 

 

This wild relative of tomato belonging to Lycopersicon peruvianum complex was the green-fruited 

distant wild relative of tomato. This genotype was characterized by very tall and viny plant (166.47 

cm) and indeterminate growth habit with the highest number (1354.68 fruits/plant) of the smallest, 

most light weight (1.84 g fruit weight), green and two-loculed fruits. Total chlorophyll content in leaf 

was 128.54 mg / 100g fresh weights which was higher than the average of four wild relatives (108.05 

mg/ 100 g fresh). Immature fruits were uniformly green in colour. Total chlorophyll content of 20 

days immature fruit was 8.63 mg/ 100g fresh weight as against the average of 8.21 mg/100 fresh in 

four wild relatives. Ripe fruits were green in colour containing the lowest of 2.04 mg/ 100g fresh 

weight lycopene content as against the average of 3.91 mg / 100g fresh weight in four wild relatives. 

 

CONCLUSION 

 

The species S. pimpinellifolium was highest with respect to fruit lycopene content and beta-carotene 

content. However, total soluble solids, total sugar and ascorbic acid was found maximum in S. 

chilense.Total chlorophyll in leaf and immature fruit were maximum in S. lycopersicum var. 

cerasiformae. Highest fruit yield per plant was recorded in S. chilense. These wild relatives of tomato 

can be used as parent in tomato improvement programme for higher quality and yield. 

 

REFERENCES 

AOAC 1990. Official methods of analysis of the association of official analytical chemists, 15
th
 

edition (Ed. Helrich, K.), AOAC, Inc., Arlington, Virginia, USA. 

Atanossova, B., Balacheva, E., Kartzeva, T. and Hazra, P. 2010. Tomato (Solanum lycopersicum L.) – 

A source of carotenoids and anthocyanins in human food. Proc. Sixth Intern. Cong. Pigments 

in Food, Budapest, Hungary, June 20-24, 2010, pp. 34-37. 

Bai, Y. and Lindhot, P. 2007. Domestication and breeding of tomatoes: what have we gained and 

what can we gain in the future. Ann. Bot., 100:1085-1094.  

Beecher, G. R. 1998. Nutrient content of tomatoes and tomato products. Proc. Soc. Exp. Biol. Med., 

218: 98-100.  

Causse, M., Damidaux, R. and Rousselle, P. 2007. Traditional and enhanced breeding for quality 

traits in tomato. In: Genetic Improvement of Solanaceous Crops, V. 2, Tomato (Ed. M. 

Razdan and A.K. Mattoo), Sci. Publishers, USA, 153-192. 

Davies, B. H. 1976. Carotenoids. In: Chemistry and biochemistry of plant pigments (ed. Goodwin, T. 

W.), Academic Press, London, pp. 39-365.  

Dubois, M., Gilles, K.A., Hamilton, J.K., Robers, P.A. and Smithy, F. 1951. A colorimetric method 

for the determination of sugar. Nature 167-169.  

Frary, A., Nesbitt, T. C., Grandillo, S., van der Knaap, E., Cong, B., Liu, J.P., Meller, J., Elber, R., 

Alpert, K.B. and Tanksley, S.D. 2000. Fw2.2: a quantitative trait locus key to the evolution of 

tomato fruit size. Science, 289: 85-88.  

Krumbein, A., Schwarz, D. and Klaering, H.P. 2006. Effects of environmental factors on carotenoid 

content in tomato (Lycopersicon esculentum Mill.) grown in a greenhouse. J. Appl. Bot. Food 

Qual., 80:160-164. 

Peralta, I.E., Knapp, S. and Spooner, D.M. 2006. Nomenclature for wild and cultivated tomatoes. 

Tomato  Genet.  Coop. Rep. 56:6–12.  

Peralta, I.E. and Spooner, D.M.  2007. History, origin and early cultivation of tomato (Solanaceae). 

In: Genetic improvement of Solanaceous crops. V. 2. Tomato (Ed. M. Razdan and A.K. 

Mattoo). Sci. Publishers, Enfield, NH, USA. pp. 1- 24. 

Searle, S.R. 1965. The value of indirect selection. I. Mass Selection. Biometrics, 21: 682-708.  

Sesso, H.D., Buring, J.E., Zhang, S.M., Norkus, E.P. and Gaziano, J.M. 2005.  Dietary and plasma 

lycopene and the risk of breast cancer. Cancer Epidemiol., Biomarkers Prev. 14: 1074-1081.  



Int. J. Bio-res. Env. Agril. Sci., June 2017 

558 
 

Shi, J. and Le Maguer, M. 2000. Lycopene in tomatoes chemical and physical properties affected by 

food processing. Crit. Rev. Food Sci. Nutr., 40: 1–42. 

Stacewicz-Sapuntzakis, M. and Bowen, P.E. 2005. Role of lycopene and tomato products in prostate 

health.  Biochem. Biophys. Acta, 40:  202-205. 

Stommel, J. R. 2007. Genetic enhancement of tomato fruit nutritive value. In: Genetic Improvement of 

Solanaceous Crops. V. 2. Tomato (Ed. Razdan, M.), Sci. Publishers, USA, pp. 193-238. 

Rick, C.M.  1991.  Tomato paste:  A concentrated review of genetic highlights from the beginnings to 

the advent of molecular genetics.  In:  Perspectives:  Anecdotal, historical and critical 

commentaries on Genetics (Eds. Crow, J.F.  and Dove, W.F.). Davis, California, USA.  

Rissanen, T.H., Voutilainen, S., Nyyssonen, K., Salonen, R., Kaplan, G.A. and Salonen, J.T. 2003. 

Serum lycopene concentrations and carotid atherosclerosis: The Kuopio Ischaemic Heart 

Disease Risk Factor Study. Amer. J. Clin. Nutr. 77: 133-138.  

Wu, K., Erdman, J.W., Schwartz, S.J., Platz, E.A., Leitzmann, M., Clinton, S.K., De Groff, V., 

Willett, W.C. and Giovannucci, E. (2004). Plasma and Dietary Carotenoids, and the Risk of 

Prostate Cancer: A Nested Case-Control Study. Cancer Epidemiol. Biomarkers Prev. 13: 

260-269.   

Sadasivam, S. and Manickam, A. 1996. Biochemical Methods  (2
nd

 edn.) New Age International 

Publisher, New Delhi, pp. 187-188.  

 


