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ABSTRACT 
An experiment was conducted to evaluate the performance of hybrid tomato lines on growth and yield 

performance at Regional Agriculture research Station (RARS), Parwanipur, Nepal during end of September, 

2018 to April, 2019. The experiment was laid out in randomized complete block design (RCBD) with seven 

hybrid tomato lines as treatments and three replications. The tested lines included Srijana and Dalila as check 
varieties and other lines, developed by crossing HRA and HRD lines which showed better performance under 

late blight conditions. HRA 20× HRD 1 showed significantly higher plant height (110.67 cm) which was 

statistically at par with genotype HRA 14× HRD 7. The highest number of fruits per plant (69) was recorded 

from Srijana whereas the lowest number of fruits per plant (37) was recorded from cv. HRA20 × HRD1. The 

fruit yield of the lines ranged from 50.54 t/ha to 32.2 t/ha with Srijana having the highest yield and HRA 20× 

HRD 1 as the lowest. Similar results were shown regarding the marketable fruit yield. However, the highest 

individual fruit weight (34.67g) was recorded in HRA 14× HRD 7 and the least fruit weight was recorded in 

Srijana (24.22 g). Results showed that the maximum TSS (5.53 0Brix) was recorded from Dalila which was 

similar as Srijana. Hence, the overall performance of Srijana was recorded superior regarding both quantitative 

and qualitative suggesting Srijana as the recommended variety in the given domain. Here authors concluded that 

Srijana is still a comparatively better hybrid variety in Nepal.   
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INTRODUCTION 

 

Tomato (Solanum  lycopersicum L.) is considered as the most cultivated and produced 

vegetable in the world (FAOSTAT, 2017). The tomato cultivation covers 21,389 ha of land 

with the total production of 400,674 t and the average productivity of 19 t/ha (MoALD, 

2016). The high infestation of bacterial wilt and late blight in most of the commercial 

varieties has drastically affected the yield and productivity of tomato in Nepal (Bhandari & 

Maniratna, 2016). Apart from that, late blight and bacterial wilt has been the major cause 

leading to the rapid decline of solanaceous crop in the central terai (Timila & Manandhar, 

2016). Srijana, the first hybrid of Nepal, has been developed by Horticulture Research 

Division (HRD) which is superior in terms of productivity and also tolerant to bacterial wilt 

and late blight (HRD, 2015). After the development of Srijana variety, studies have shown 

that the popularity and demand of Srijana variety has been increasing among farmers (Magar 

et al.,  2016). Development of promising hybrids and continuous varietal evaluation is 

required to develop the best hybrids for the given domain (Chapagain et al., 2011). Therefore 

research should be carried out in regular basis towards the development and improvement of 

tomato hybrids through proper hybridization, selection and varietal evaluation based on yield 

attributes, qualitative parameters, disease resistance and consumer preference. 

 

MATERIALS AND METHODS 

 

Experimental details 

The experiment was conducted at Regional Agricultural Research Station (RARS), 

Parwanipur from the end of September, 2018 to April, 2019. Geographical location of the 

command area of RARS is situated between 840 15' to 860 15' east longitude and 260 15' to 

260 45' north latitude with elevation of 115 meters above sea level (ORD, 1997). 

Experimental design was randomized complete block design (RCBD) which comprises of 7 

treatments and 3 replications. The size of individual plot was 4.2 m2 (3m ×1.4m) and the 

plants were transplanted in the spacing of 70 cm (Row to Row) and 60 cm (Plant to Plant) 

respectively.  

 

Plant materials 

Srijana which was used as a check variety is an indeterminate hybrid variety of tomato 

developed by Nepal Agricultural Research Council which is made from the cross between 

HRD-1 (female line) and HRD-17 (male line). Similarly, Dalila is a determinate hybrid 

variety which is also used as check varieties in the experiment. The other five hybrids (F1) 

were developed by the Horticulture Research Division, Khumaltar which were selected as 

treatments for the experiment. All the hybrids used were tolerant to late blight and bacterial 

wilt (HRD, 2017). The HRD lines were collected from the Horticulture Research Division, 

Khumaltar under the supervision of RARS, Parwanipur. 

 

Climatic conditions 

The meteorological data for cropping season was recorded from meteorological station of 

Regional Agricultural Research Station (RARS), Parwanipur. The average maximum and 

minimum mean daily temperature was 29.80C and 19.60C respectively and average relative 

humidity was 50.4 % in entire growing period from September 2018 to April 2019 (Figure 1). 
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Figure 1. Weather data of experimental location at 30 days interval during the growing 

season at Parwanipur, 2018/19 

 

Cultural practices 

The seed was shown in the last week of September and the transplanting of 45 days old 

seedling was done in the month of November, 2018. Fertilizer dose of 25 t/ha FYM and 

180:150:70 kg NPK/ha was applied. One third of Nitrogen and entire dose of Phosphorus and 

Potash was applied during field preparation. The remaining dose of Nitrogen was applied in 

equal doses at 25 and 50 days after transplanting. 

 

Observation 

The plant height was measured using a measuring scale from the sample plants. The Total 

Soluble Solid (TSS) in 0Brix was calculated from the ten sample fruits of each treatment 

using refractometer. Similarly, the diameter of the tomatoes was calculated randomly from 

ten fruits of each treatment with the help of Vernier caliper. On the basis of yield per plant, 

calculation of yield per hectare was done. Multiple manual harvesting of fruit was done at 2 

to 3 days interval. The number of diseased fruit per plant was recorded at regular interval and 

disease scoring was done based on the scale of 1 to 5 with 1 being the least and 5 being the 

most affected by diseases (HRD, 2017). 

 

Plant Vigour 

The relative degree of foliage mass of a genotype is plant vigor. Vigor is recorded at about 

50% flowering stage using a 1 to 5 rating scale.   

1= Poor (all plants are small, few leaves, week plants, very thin stems and light green 

color) 

2 = Week (75% of the plants are small or all plants are shorter than normal plant height, 

plants have few leaves, thin stem and light green color) 

3= Medium, intermediate or normal growth  

4= Vigorous (75% of the plants are taller than normal, robust with foliage of dark green 

color, thick stems and leaves are well developed 
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5= Excellent (all plants are taller than normal, ground completely covered by foliage, 

plants are robust, with thick stem and abundant foliage of dark green color 

Late blight score 

The disease was scored during flowering and at pick harvesting time. Scoring was done using 

1-5 scale with the following criteria.  

Plant Status     Score (1-5) 

Healthy plants     =   1 

About 25% of the plants foliage is infected with late blight   =   2   

About 50% of the plants foliage is infected with late blight  =   3 

About 75% of the plants foliage is infected with late blight  =   4 

The entire plant is infected with late blight    =   5 

 

Statistical analysis 

 

The collected data were entered and compiled by using the MS-excel program, 2016 and 

subjected to analysis of variance as per the procedure given in R- STAT software (Version 

1.2.1335) for the randomized complete block design (R Core Team, 2013). Analysis of 

variance (ANOVA) was performed and the significant differences between treatments were 

determined using Duncan's multiple range Test (DMRT) at 1% and 5% level (Gomez & 

Gomez, 1984; Shrestha, 2019; Devkota  et al., 2019; Pandey et al., 2019). 

 

RESULTS AND DISCUSSION 

 

Plant height and plant vigor 

 

The plant height was recorded higher (110.7 cm) in cv. HRA 20× HRD 1 which was 

statistically at par with cv. HRA 14× HRD 7 and cv. HRA 20× HRD 2. Similarly, Dalila was 

the most dwarf (60.33 cm) variety which was statistically at par with cv. HRD20 × HRD6. 

Likewise, Srijana was found to have least plant vigor (3.4) while all other lines showed 

statistically similar level of plant vigor (Table1).All the varieties were indeterminate type 

except Dalila which is a determinate variety (Singh & Bhandari, 2015).  As plant height is a 

genotypic character, they vary with cultivar (Shrestha & Sah, 2014). The results of variation 

in the plant height among the lines are in agreement with those results by RARS, Nepalgunj 

where they have reported that there is difference in the plant height ranging from 75 cm to 

168 cm in cv. HRA 20× HRD 6 and cv. HRA 20× HRD 1 respectively (RARS, 2016). 

Likewise, the plant height obtained from a research on hybrid tomato at Advance Varietal 

Trial (AVT) at Kathmandu has recorded the maximum plant height (160 cm) from Srijana 

(HRD, 2016). Such difference could be due to the genotypic and environmental interaction. 

The growing environment has a direct effect in the plant structure and composition (Caliman 

et al., 2010). Similar results were recorded on the research conducted in RARS, Lumle where 

the maximum plant height was observed in cv. HRA20 ×HRD1 (RARS, 2016). In our study, 

Srijana had the least plant plant vigor (3.4) among the tested lines. Thus the result is 

supported by the findings of Horticulture Research Division, among 9 cultivars of hybrid 

tomato where Srijana had the least plant vigor (HRD, 2017). 

 

Table 1. Plant height and plant vigor of different tomato hybrid lines at Parwanipur, 
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2019 
Hybrids Plant height(cm) Plant Vigor (1-5)  Growth habit 

HRA 13× HRD 7 84.09bc 3.93a ID 

HRA 14× HRD 7 107.80a 4.067a ID 

HRA 20× HRD 1 110.67a 4.10a ID 

HRA 20× HRD 2 104.00ab 3.93a ID 

HRA 20× HRD 6 76.67 cd 3.83a ID 

Srijana (Check) 95.33abc 3.40b ID 

Dalila (Check) 60.33d 4.10a D 

Grand Mean 91.3 3.92  

LSD0.05 19.1 0.368  

CV, (%) 11.8 5.28  
SEm(±) 6.19 0.16  

F-test ** *  

Means within the column followed by the same letter for lines are not significantly different at 5% level of 

significant by LSD   

Plant vigor:   1: poor,   5: excellent 

Growth habit:   ID: indeterminate  D: Determinate 

Fruit characteristics  

 

Total soluble solid (TSS) is considered as an important qualitative parameter to determine the 

suitability of the tomato (Kadar et al., 1977). The TSS content of the fruit ranged from 

4.070Brix to 5.530Brix. The maximum TSS (5.530Brix) was observed in Dalila which was 

statistically at par with Srijana whereas the least TSS (4.070Brix) was seen in cv. HRA 13× 

HRD 7 which was statistically at par with cv. HRA 20× HRD 6 and cv. HRA 20× HRD 1. 

Fruits of cv. HRA 20× HRD 2 was found to have highest number of locules (4 locules) which 

was statistically at par with cv. HRA 20× HRD 1. Other than that, all other lines were 

statistically par with each other in terms of number of locules. The fruits size of cv. HRA20 × 

HRD1 was largest (42.54 mm) among the tested lines. The smallest fruit diameter (33.5 mm) 

was recorded in Srijana variety which was statistically similar to Dalila, cv. HRA 20× HRD 6 

and cv. HRA 13× HRD 7 respectively (Table 2). 

 

The number of locules, fruit diameter and TSS all are its genetic traits (Rai et al., 2016). It is 

also noted that the TSS content varies according its maturity stage (Teka, 2013). The highest 

TSS, recorded in Dalila, was due to its determinate nature in which all the nutrients were 

deposited only to its fruits while in indeterminate variety, the nutrients were distributed 

between fruits and vegetative structures. Teka (2013) reported that higher degree Brix values 

are correlated with higher tomato yield. Likewise, variation in the fruit diameter among 12 

hybrid tomato lines was reported ranging from 41.2 g to 66.14 g in which 'Srijana' had the 

least fruit diameter while cv. HRA 16 X HRD 4 had the maximum fruit diameter respectively 

(Devkota, et al., 2018). Furthermore, the results obtained is further supported by the findings 

of Horticulture Research Division- Khumlatar in which cv. HRA 20× HRD 1 had the 

maximum fruit diameter (HRD, 2016). 

 

 

 

Table 2: Total soluble solid (TSS), number of locules and average fruit diameter of 
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different lines of tomato at Parwanipur, 2019 
Hybrids Total Soluble Solid 

(0Brix) 

Average number of 

Locules 

Average fruit diameter 

(mm) 

HRA 13× HRD 7 4.07d 2.167b 36.58bc 

HRA 14× HRD 7 5.27ab 2.67b 38.43b 

HRA 20× HRD 1 4.60cd 3.67a 42.54a 

HRA 20× HRD 2 4.83bc 4.00a 35.65bc 

HRA 20× HRD 6 4.40cd 2.33b 34.33c 

Srijana (Check) 5.46a 2.50b 33.49c 

Dalila (Check) 5.53a 2.0b 33.67c 

Grand Mean 4.88 2.76 36.4 
LSD 0.05 0.577 0.64 3.78 

CV, (%) 6.64 13.1 5.84 

SEm(±) 0.19 0.20 1.22 

F-test * ** ** 

Means within the column followed by the same letter for lines are not significantly different at 5% level of 

significant by LSD  

 

Yield and yield attributing parameter 

 

The result on the number of fruits per plant, individual fruit weight and marketable fruit yield 

showed highly significant difference among the tested lines. The highest number of 

marketable fruits per plant (64.66) was recorded from Srijana Variety which was statistically 

at par with cv. HRA13× HRD7 and Dalila variety. Likewise, cv. HRA20 × HRD1 had the 

least number of fruits per plant (36.66) which was statistically at par with cv. HRA14 × 

HRD7 and cv. HRA 20 × HRD6. HRA 20 × HRD1 was found to have superior individual 

fruit weight (35.95 g) which was statistically at par with cv. HRA 14× HRD 7 while all other 

lines shows similar individual fruit weight. The highest fruit yield (50.54 t/ha) was recorded 

from Srijana variety which was statistically at par with cv. HRA13× HRD7. Cv. HRA20 × 

HRD6 had the least fruit yield (30.71 t/ha) which was statistically at par with cv. HRA20 × 

HRD1 (Table 3). 

 

Studies have revealed that the difference among the tested variety is attributed by its genetic 

diversity (Rai et al., 2016). Furthermore, Chapagain et al. (2011) suggested that marketable 

fruit yield is the major determining factor for selecting appropriate commercial cultivation. 

Based on the study by RARS, (2017) among the 12 tested cultivars; Dalila was found to have 

the maximum number of fruits per plant (85) which supports our findings. Similarly, it was 

found that Srijana had the maximum number of fruits per plant (64) among the 10 tested 

cultivars of hybrid tomato lines in AVT at HRD (2016). Such difference can be attributed to 

different growing environment. 

 

Likewise, it is reported that there was a variation in the average individual fruit weight among 

tomato lines ranging from 51.5g to 82 g in the research entitled evaluation of the hybrid 

tomato lines in AVT at Khumaltar where highest individual fruit weight (82 g) was recorded 

from HRA 20× HRD 1 and the lowest individual fruit weight (51.5 g) was recorded from 

Dalila respectively which further supports our findings (HRD, 2016). Finally, similar 

research conducted in evaluation of hybrid tomato lines in CVT, Nepaljung including 10 

tested cultivars have shown superior yield in Avinash-3 followed by Srijana variety (RARS, 

2016) which further supports our findings. 

 

Table 3: Yield and yield attributing parameters of hybrid lines,Parwanipur 2019 
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Hybrids Marketable fruit per 

plant 

Individual fruit 

weight (g) 

Marketable yield 

(t/ha) 

Total yield  

(marketable and 

non-marketable) 

(t/ha) 

HRA 13× HRD 7 60.00a 26.93b 40.095ab 42.85ab 

HRA 14× HRD 7 37.33bc 34.67a 36.67bc 39.65b 

HRA 20× HRD 1 36.66c 35.96a 30.531cd 32.20c 

HRA 20× HRD 2 45.33b 27.87b 34.918bcd 36.95bcx 

HRA 20× HRD 6 40.33bc 28.40b 28.031d 30.71c 

Srijana (Check) 64.66a 24.22b 46.024a 50.54a 
Dalila (Check) 57.00a 26.311b 32.586bcd 36.85bc 

Grand Mean 48.8 29.2 35.6 38.5 

LSD0.05 7.88 4.48 7.71 7.18 

CV, (%) 9.08 8.63 12.2 10.5 

SEm(±) 2.55 1.45 2.50 2.33 

F-test ** ** ** ** 

Means within the column followed by the same letter for lines are not significantly different at 5% level of 

significant by LSD   

 

Disease scoring and number of fruit infested by disease 

 

Genotype HRA 20× HRD 6 was found to have highest disease scoring (2.033) but the overall 

lines were found to be statistically non-significant. Srijana variety was found to have the 

highest number of fruits infested by disease (33) which was statistically at par with cv. HRA 

20 × HRD 6 (Table 4).This signifies the higher sugar content in Srijana might have attracted 

more insects thus causing the rapid spread of the diseases in the plant. It has been known that 

vitamin C and fruit acidity lowers the pathogen infection in tomato (Mohammed et al., 1999).  

In addition, research related to grapevine has suggested that the increase in TSS has direct 

impact in the activity of the virus (Royo et al., 2016). However, Chapagain et al. (2011) 

reported that the lowest damage by the late blight was recorded in Srijana variety. Such 

variation could be due to difference in the climatic condition as it directly effects of plant 

composition (Caliman et al., 2010). 

 

Table 4: Disease scoring and number of diseased fruits at Parwanipur 2019 
Hybrids Disease scoring (1-5) Number of diseased fruits per plot 

HRA 13× HRD 7 1.35 23.33abc 

HRA 14× HRD 7 1.46 16.00bcd 

HRA 20× HRD 1 1.16 5.33d 

HRA 20× HRD 2 1.46 9.00cd 

HRA 20× HRD 6 2.03 30.00ab 

Srijana (Check) 1.87 33.33a 

Dalila (Check) 1.56 26.33ab 

Grand Mean 1.56 20.5 

LSD0.05 0.564 13.5 
CV, (%) 20.3 37.1 

SEm(±) 0.18 4.38 

F-test NS ** 

Means within the column followed by the same letter for lines are not significantly different at 5% level of 

significant by LSD       

Disease Scoring:   1: poor,   5: excellent 

 

 

 

CONCLUSION 
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The preliminary study showed that Srijana variety was found to superior in terms of yield 

attributing characters like marketable fruits per plant and total fruit yield. Similarly, while 

regarding the qualitative parameters like TSS, Dalila and Srijana were found to have higher 

TSS content. Hence, it is recommended to grow Srijana variety in the context of Bara district 

from both quantitative and qualitative perspective. 
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