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Abstract 
Performance of fourteen different tomato (Lycopersicon esculentum L.) lines were evaluated at seed 

multiplication Farm Panian Haripur during 2013-2014. The study was laid out in randomized 

complete block design with three replications. Data was recorded on days to picking, days to 

flowering, fruits per plant-1, pericarp thickness, shelf-life, plant height, fruit weight,  fruits cluster-1,  

flowers cluster-1, fruit length, fruit diameter and yield plant-1. Analysis of variances showed 

significant results for all the traits. Maximum values were observed for days to flowering (47.66), 

days to picking (116.66 days),  flowers cluster-1 (6.72), fruits cluster-1 (4.88), fruit weight (105.10 g), 

plant height (120 cm), fruit diameter (5.83 cm), fruit length enclosure (6.26), pericarp thickness 

enclosure (0.94 cm), shelf-life (11.33 days),  fruits plant-1 (32) and yield plant-1 (1247.55 grams). 

Whereas, minimum values were observed in days to flowering (24.66 days), days to picking (89.00), 

flowers cluster-1 (3.55), fruits cluster-1 (1.77), fruits plant-1 (9.62), fruit weight (45.90 g), plant height 

(73 cm), fruit diameter (4.09 cm), fruit length enclosure (4.63 cm), pericarp thickness enclosure (0.52 

cm), The shelf-life (4 days), fruits plant-1 (9.62), yield plant-1 (397.88 g). Among the studied lines, 

the LINE-105 was high yielding showing superiority in many contributing traits such as flowers 

cluster-1, fruit plant-1 and yield and hence recommended for general cultivation. However the lines 

L108 and L109 exhibited better performance for majority of the traits, except yield, therefore these 

two lines could be used in further breeding programs.  
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Introduction   

Tomato is one of the important and most 

consumed vegetable throughout the world. 

Tomato belongs to Solanaceae family. 

Tomato is originated in Peru of South 

America and name of the crop came from 
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the Aztec word “Tomato”. It is a self-

pollinated crop due to hermaphrodite 

flowers, introvert stigma, internal and 

synchronized anther dehiscence, and stigma 

receptivity [1]. Tomato is a true diploid with 

2n=24 [2]. Plant is annual with herbaceous 

prostrate stem having determinate or 

indeterminate growth habit. In the 

determinate growth, terminal bud ends in a 

floral bud and further growth in arrested 

resulting in dwarf and bushy stature. In 

indeterminate growth, terminal bud is a 

leafy bud and terminal, lateral buds continue 

to grow, and there are less production of 

flowers and fruits [3] 

There are around 7,500 tomato varieties 

grown in the world for various 

purposes. Heirloom tomatoes are becoming 

increasingly popular, particularly among 

home gardeners and organic producers, 

since they tend to produce more interesting 

and flavorful crops at the cost of disease 

resistance and productivity [4]. It was 

globally planted on an area of 4.75 million 

hectares with a total production of 159.3 

million tons [5]. About 14% of the world’s 

vegetable production is accounted for 

tomato [6]. In Pakistan, during 2013-2014 

tomato was grown on an area of 63.2 

thousand hectares with production of 599.7 

thousand tons. Tomato occupies a prime 

position in list of protective foods. It is a 

rich source of minerals like calcium (48 mg / 

100g), sodium (12.9 mg), trace elements, 

copper (0.19 mg), vitamins like vitamin A 

(900 IU), vitamin C (27 mg), vitamin B 

complex (thiamine), essential amino acids 

and healthy organic acids like citric, formic 

and acetic acids [7].  

Tomato production is affected by 

many types of stresses (biotic and abiotic 

stress) like diseases caused by fungi, 

bacteria, viruses and nematodes. There are 

many environmental stresses, which 

influence negatively on the growth and 

production of crops [8]. Moreover, there are 

various factors, which limited the production 

and growth of tomato such as high 

temperature, draught, salinity and its 

vulnerability to frequent insect and pest 

attacks. Diseases infestations are well 

known factors that decrease crop yields and 

expand production costs [9]. However, its 

yields in Pakistan are much lower 

comparatively from other countries. There 

are many more factors which are key roots 

for its low yield with lack of knowledge 

regarding methodology, the invasion of 

weed, absence of high production, insect and 

disease resilient cultivars, absence of timely 

nutrients etc. between the other significant 

elements, absence of high production 

cultivars is one of the significant constrains. 

Farmers are still using the old traditional 

methods for cultivation, but to increase 

tomato’s yield and profits of farmer, high 

production of tomato cultivars should be 

introduced [10]. 

The availability of suitable high yielding 

varieties can also fill the gap in production. 

Therefore the present study was conducted 

with the following objective to screen 

different exotic tomato lines for yield and 

yield contributing parameters under Haripur 

conditions.  

Materials and methods 

The current research work ‟screening of 

different exotic lines of tomato 

(Lycopersicon esculentum L.) under the agro 

climatic condition of Haripur” was 

performed in 2013-14. Fourteen tomato lines 

were sown in Randomized Complete Block 

design (RCBD) with three replications. The 

row to row distance was 100 cm while plant 

to plant distance was kept 30 cm, and each 

row was 2.5 meter long. The nursery 

seedbed was 60-120 cm wide and 20-25 cm 

high. Well decomposed farmyard manure 

and fine sand were added. Lines were drawn 

at 10-15 cm apart, over the length of the 

seedbed. The seeds were sown at thinly 

spaced on the lines and pressed gently. To 
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ensure sufficient moisture for germination, 

the seedbeds were irrigated twice a day. 

Tomato seedlings of different lines were 

transplanted to experimental plots after the 

seedlings got transferable height (3 to 

leaves) and the data was recorded on the 

following parameters.  

 Days to flowering 
Days from date of sowing to 1st flowering of 

randomly taken ten plants were recorded. 

 Days to  picking 

The picking data was recorded on the first 

fruit pick from tomato plant from sowing   

date. 

 Number of flowers/cluster 

The data on number of flower/cluster of ten 

randomly selected plant was observed      

when maximum number of flower/cluster 

plant-1 release from tomato plant. 

 Number of fruits /cluster 

Average number of fruits per plant was 

recorded by counting the number of fruits of 

five randomly selected plants and their 

average was calculated. 

 Fruit diameter 

Fruit diameters were taken at midpoint of 

ten randomly selected fruit by using verniear 

caliper and average data were subjected for 

statistical analysis. 

 Fruit length 

The data for fruit length were randomly ten 

tomato fruits of randomly taken plants by 

measuring the distance from base to tip of 

the individual fruit and then their average 

was calculated. 

 Per fruit weight 

The fruit weight plant-1 were recorded with 

the help of weight balance by weighing all 

the fruits present on ten randomly taken 

plants in each replication and average was 

calculated. 

 Shelf-life (days)s 

Shelf life begins with the harvest of fruit and 

lasts till the fruits start decay or deterioration 

of quality. 

 Plant height 

Height of ten randomly plant was measured 

with the help of meter ruler as the distance 

from ground level to the top shoot. 

 Pericarp thickness 
A high precision digital caliper was used to 

measure the pericarp thickness                 

(g/cm2) of 3 discs taken at the equatorial 

region of 3 fruits per lines (10 fruits) 

selected from different blocks. 

 Number of fruits/plant 

The total numbers of fruits present at 

maturity was counted on randomly ten 

plants per replication. 

 Yield/plant 

By using an electronic weighing balance 

yield/plant weight in kg was recorded. 

Statistical analysis 
Averages were calculated for recorded data 

in each replication. These averages were 

subjected to statistical analysis for ANOVA 

and LSD according to [11].  The average of 

the two years data was taken and was 

analyzed by using statistical software 

Statistix 8.1. 

Results and discussion 

Plant Height (cm)  
The data pertaining to plant height of 

different tomato lines is presented in Table 

1. Significant variation was found in plant 

height of different tomato lines. Highest 

plant height (120.00 cm) was observed in 

tomato LINE-105 followed significantly by 

LINE-103 (119.00 cm) least plant height 

(73.00 cm) was recorded in LINE-114 

followed significantly by LINE-112 (80.67 

cm) . 

The significant variation in plant height can 

also be attributed to genetic potential of the 

access of tomato lines. More food 

assimilation might have encouraged the 

vegetative growth of the tomato line 

including LINE-105, LINE-102 and LINE-

103, which in turns produced taller plants as 

compared to the other lines and vice versa. 

These results match with the result of [12] 

who reported that the tomato line TMO 369 
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produced the maximum plant (116.60 cm) 

and line TMO 260 of tomato give the 

minimum plants of 47.63 cm. 

Days to Flowering  
The statistical analysis showed highly 

significant variation among all tomato lines. 

Data regarding days to flowering of different 

lines of tomato is given in Table I. The data 

showed to maximum days to flowering 

(47.66) were taken by LINE-105, 

significantly followed by LINE-103 with 

45.33 days to flowering LINE-114 took the 

least days to flowering (24.67) significantly 

followed by LINE-112 (27.00) respectively. 

Genetic factor of the lines and the 

environmental conditions prevailing at the 

experimental site might have caused the 

earliness in flowering for LINE-112 and 

LINE-114. 

As the LINE-105 had tallest plant (Table 1), 

so it can be argued that the tomato LINE-

105 had utilized food reserves in attaining 

vegetative growth which delayed flowering. 

Investigated four tomato varieties and 

reported significant differences [13]. 

Experimentation on six exotic cultivars of 

tomatoes was done at Battal Valley of 

District Mansehra, Pakistan and concluded 

that days to flowering ranged was between 

37 to 47 days [14, 15]. 

Days to pickings 

The data of days to picking showed highly 

significant differences. The data pertaining 

to the  days to picking is shown table 1.The 

results showed to the maximum days to 

picking were taken by LINE-105, ( 116.6 

days), significantly followed by LINE-103 ( 

110.66 days). while least days to picking 

were found in LINE-112 and LINE-114 by 

taking 93.33 and 89.00 days to picking, 

respectively. 

Experiment on 11 tomato cultivars at 

Northern Areas of Pakistan was conducted 

during 2003 and found out similar range for 

first picking between 82 to 96 days [16], 

while [17] studied various types of tomato at 

Peshawar and supported the present research 

work for. The reason might be due to 

differences in the genetic makeup, genetic 

potential of the genotypes and the 

environment where these genotypes were 

tested. 

Table 1. Data on fourteen lines for plant height, days to flowering and days picking 
Tomato lines Plant height (cm) Days to flowering Days to picking 

LINE 101 99.00 d 44.33 b 105.00 c 

LINE 102 109.33 b 45.00 b 105.33 c 

LINE 103 119.00 a 45.33 b 110.66 b 

LINE10 4 105.33 c 42.33 c 103.33 cd 

LINE 105 120.00 a 47.66 a 116.68 a 

LINE 106 105.33 c 41.33 cd 102.33 d 

LINE 107 98.33 d 39.00 e 96.67 e 

LINE 108 96.33 d 40.00 de 96.33 e 

LINE 109 91.33 e 35.33 f 95.33 e-g 

LINE 110 88.00 ef 34.66 f 95.67 ef 

LINE 111 85.00 fg 34.00 f 95.33 e-g 

LINE 112 80.67 g 27.00 h 93.33 g 

LINE 113 83.67 gh 31.67 g 94.00  fg 

LINE 114 73.00 i 24.67 i 89.00 h 

LSD (5%) 3.8626 1.9098 2.2127 

Number of flowers cluster-1 

All the lines showed significant difference 

for the number of flowers per cluster.  

Statistically at per result was recorded in 

LINE-105 and LINE-103 with 6.67 

significantly followed by 5.50 flowers per 

cluster (Table 2).while Minimum flower per 

cluster 3.53 were recorded in LINE-114, 
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significantly followed by LINE-112 3.66 

flowers per cluster. 

Researchers observed [18] similar results for 

flower per cluster.  Experiment on 11 tomato 

cultivars was performed to evaluate the 

comparative performance at Northern Areas 

of Pakistan during 2003 and corroborating 

results were obtained for flower per cluster, 

while these differences among tomato lines 

are attributed to environment and 

temperature [4, 19].  

Fruits cluster-1  
Analyzed data showed significant difference 

between the lines for the parameter. The 

data showed highest number of fruits per 

cluster (4.88) in LINE-105, significantly 

followed by LINE-103 with 4.66 fruits per 

cluster and the lines were statistically at par 

with each other (Table 2). LINE-114 

produced only 1.77 fruits per cluster 

significantly followed by LINE-112 with 

2.10 fruits per cluster. 

As the line 105 had more number of flowers 

per cluster, therefore it had more fruit per 

plants. The corroborating results of 

significant variation were also finds by [19] 

and [18].  for no of fruit/cluster under 

different locations. These differences among 

tomato lines might be due to environment 

and temperature prevailed at the 

experimental area. 

Fruits plant-1: 

Significant difference was observed among 

all the lines for the parameter. It can be 

inferred from the data that number of fruits 

per plant were significantly affected in 

different tomato lines. The data showed that 

maximum fruits per plant were recorded in 

LINE-105 32.00 fruits per plant followed by 

significantly LINE-103 30.86 fruit per plant. 

While Minimum fruits per plant (9.62) were 

recorded in LINE-114, followed by 

significantly LINE-112 with 13.51 fruits per 

plant. 

Experimentation on different tomato 

genotypes, at Kahriz station was conducted 

during two seasons in 2010-2011 and 

observed significant variation for fruit per 

plant. The differences may be attributed by 

differences in the genotypes, plant type, 

genetic potential of the genotypes and the 

environmental conditions of the testing 

environment [20]. 

Table 2. Data on fourteen lines for flower per cluster, fruit per cluster and per plant 

Tomato lines Flower per cluster Fruit per cluster Fruit per plant 

LINE 101 5.68 bc 4.05 ab 23.66 c 

LINE 102 6.50 ab 4.38 a 27.40 b 

LINE 103 5.74 bc 4.66 a 30.86 a 

LINE 104 5.53 b-d 3.22 bc 21.55 cd 

LINE 105 6.67 a 4.88 a 32.00 a 

LINE 106 4.61 de 3.08 c 20.73 c-e 

LINE 107 5.44 cd 3.1 bc 20.62 c-e 

LINE 108 4.10 ef 2.88 cd 18.29 ef 

LINE 109 4.33 ef 2.99 cd 20.33 de 

LINE 110 3.77 ef 2.50 c-e 16.77 fg 

LINE 111 3.83 ef 2.72 cd 16.99 f 

LINE 112 3.66 ef 2.10 de 13.51 h 

LINE 113 3.77 ef 2.33 c/e 13.84 gh 

LINE 114 3.53 f 1.77 e 9.62 i 

LSD (5 %) 0.9594 0.9253 3.1460 
Means followed by different letters show significant result at 5 % level of probability
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 Fruit Diameter (cm)  
Statistical analysis showed significant 

variation for fruit diameter. Highly 

significant data regarding fruit diameter 

revealed that tomato LINE-105 produced 

maximum fruit diameter (5.83 cm) very 

closely followed by LINE-103 with 5.60 cm 

fruit diameter respectively and all these lines 

were statistically at par with each other, as 

shown in Table 3. Least response was 

observed in LINE-114 (4.09 cm) and LINE-

112 (4.26 cm).  

The variations among the genotypes for fruit 

diameter may be due to the differences in 

the genetic makeup of the genotypes and the 

environment where experiment was planned 

because different genotypes perform 

differently [21].  

Fruit Weight (gm)  
Fruit weight data showed significant 

difference among all the lines. Highly 

significant data depicted that significantly 

maximum fruit weight were found in LINE-

112 and LINE-114 with 105.10, 95.50 g 

respectively and all these lines were 

statistically at par to each other, as given in 

Table 3. The LINE-101 showed minimum 

fruit weight (45.90 g) significantly followed 

by LINE-103 with 59.43 g fruit weight 

respectively.  

As the LINE-112 had lowest number of 

fruits per plant (Table 2), therefore it had 

utilized the food reserves for enhancing fruit 

size which resulted in increased fruit weight.  

Earlier researchers [17] also supported the 

similar findings of significant variation. 

Fruit Length (cm) 

Analysis of differences was shown 

significant variation for fruit length among 

all tomatoes lines.   The analyzed data 

regarding fruit length showed significantly 

different behavior for different tomato lines. 

Maximum fruit length (6.26 cm) was 

observed in LINE-112 significantly 

followed by LINE-114 (6.20), respectively. 

LINE-101 got minimum fruit length 

(4.40cm) and was significantly followed by 

LINE-103 (4.63 cm). 

Data in Table no 3 showed that LINE-112 

had lowest number of fruit. It can be 

concluded that the LINE-112 might have 

minimum food reserves for increased fruit 

size. Significant differences for fruit length 

were also supported by Islam et al. (2011) 

studied nineteen segregate lines of tomato at 

the BARI Horticulture Research Centre 

during winter season of 2008-2009. Fifteen 

new cross of tomato genotypes were 

investigated at Horticultural Research 

Institute NARC, Islamabad, Pakistan in 

spring 2011 and similar results for fruit 

length were concluded. These differences 

among the genotypes for this character may 

be attributed to the differences in the genetic 

makeup of the genotypes and the testing 

environment of the study [18]. 

Yield per Plant (g)  
The data shown in Table 4, revealed highly 

significant results for yield per plant (g) 

amongst the different tomato lines. LINE-

105 showed maximum yield per plant 

(1247.60 g) very closely followed by LINE-

103 (1220.80 g) per plant respectively. 

LINE-112 showed minimum yield per plant 

(397.90 g) that was significantly followed 

by LINE-114 scoring 443.80 g tomato fruit 

yield per plant. Once again, tomato LINE-

101 and LINE-103, showed better 

performance in fruit yield per plant as they 

got maximum food assimilation, fruit length 

and average fruit weight, as compared to the 

other lines. This also shows that these lines 

are much more suitable to the local 

environmental, as they are showing 

consistence performance regarding better 

tomato yields. 

Differences in the genotypes, genetic 

potential of the genotypes and the 

environmental conditions of the testing 

environment may the possible cause for 

these differences [21]. 
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Table 3. Data on fourteen lines fruit diameter, fruit weight and fruit length 

Tomato Lines Fruit Diameter (cm) Fruit Weight (gm) Fruit Length (cm) 

LINE 101 5.60 a-c 45.90 i 4.40 f 

LINE 102 5.60 a-c 93.83 b 5.95 ab 

LINE 103 5.66 ab 59.43 h 4.63 ef 

LINE 104 5.53 a-c 83.77 cd 5.70 bc 

LINE 105 5.83 a 88.33 bc 5.80 bc 

LINE 106 5.43 bc 74.03 ef 5.53 cd 

LINE 107 5.49 a-c 79.10 de 5.60 b-d 

LINE 108 5.00 de 68.10 fg 5.30 d 

LINE 109 5.26 cd 68.57 fg 5.46 cd 

LINE 110 4.82 e 65.67 gh 5.26 d 

LINE 111 4.86 e 65.00 gh 4.83 e 

LINE 112 4.26 f 105.10 a 6.26 a 

LINE 113 4.30 f 60.63 gh 4.67 e 

LINE 114 4.09 f 95.50 b 6.20 a 

LSD ( 5 % ) 0.3465 7.9509 0.3570 

Means followed by different letters show significant result at 5 % level of probability 

 

Table 4. Data on fourteen lines for yield per plant, pericarp thickness and shelf life 

Tomato lines Yield per plant (kg) Pericarp thickness (cm) Shelf life days 

LINE 101 1013.80 bc 0.72 bc 9.00 bc 

LINE 102 1132.80 ab 0.72 bc 10.33 ab 

LINE 103 1220.80 a 0.75 b 11.33 a 

LINE 104 989.90 c 0.68 cd 8.66 b-d 

LINE 105 1247.60 a 0.94 a 11.33 a 

LINE 106 954.10 cd 0.67 c-e 8.66 b-d 

LINE 107 959.40 cd 0.68 c-e 8.66 b-d 

LINE 108 808.60 e 0.63 ef 7.66 cd 

LINE 109 858.80 de 0.63 d-f 8.00 cd 

LINE 110 548.40 f 0.61 f 7.00 de 

LINE 111 759.20 e 0.62 ef 7.33 c-e 

LINE 112 397.90 g 0.52 h 4.55 f 

LINE 113 546.60 f 0.58 fg 5.66 ef 

LINE 114 443.80 fg 0.54 gh 5.00 f 

LSD ( 5 % ) 128.77 0.0547 1.6906 
Means followed by different letters show significant result at 5 % level of probability 

Pericarp thickness 

Significant difference was observed for 

pericarp thickness among all the lines. The 

data revealed that maximum pericarp 

thickness was recorded in LINE-105 (0.94 

mm).significantly followed by LINE-103 

with 0.75 mm (table 4), respectively. While 

the LINE-112 had minimum pericarp 

thickness 0.52 mm that was significantly 

followed by LINE-114 with 0.54 mm 

pericarp thickness respectively.  
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Maximum pericarp thickness (0.94 mm) was 

observed in Table 4. Therefore it can be 

concluded that LINE-112 minimum 

moisture loss which in increased shelf life. 

The present finding for pericarp thickness 

were supported by [22] who investigated 

various genotypes of tomato at 

Southwestern Romania. Thirty six tomato 

genotypes were studied and similar values 

for pericarp thickness 0.38 to 0.84 were 

observed [14].These may be due the 

differences in the genetic makeup, genetic 

potential of the genotypes and the 

environment study area. 

Shelf-life (days) 

Analyzed data of variances showed 

significant difference for shelf-life. The 

LINE-105 taken maximum days to shelf-life 

(11.33 days) closely followed by LINE-103, 

(10.33 days) respectively and all these lines 

were statistically at par with each other, as 

shown in Table 4. While the minimum days 

for shelf-life were found in LINE-112 (4.55 

days) significantly followed by LINE-114 

(5.00 days). Different tomato genotypes 

were studied and obtained similar results for 

shelf life [23]. 

Conclusion 

The LINE-105 was superior in terms of 

higher yield, flowers cluster-1, fruit plant-1 

and hence recommended for general 

cultivation. However the lines L108 and 

L109 showed better performance for various 

traits, except yield, and could be used in 

further breeding programs.         
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