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Abstract: This study was conducted under both open field and glasshouse conditions at Ambo University 

during the main cropping season of 2013-2014 using six different improved tomato varieties ‘Miya’, ‘Chali’, 

‘Fetan’, ‘Melka-selsha’, ‘Melka shola’, ‘Cochoro’ and ‘Local round’ which were evaluated for their general 
performance,and resistance to insect pests The  Randomized Complete Block Design (RCBD) was adopted with 

three replications. The result of the study revealed significant (P<0.001) differences for  all parameters 

measured.. The maximum number of primary branches per plant was recorded in the varieties, ‘Chali’ (5.67), 

Miya’ (5.33), and ‘Melka shola’ (5.0) and the minimum number of primary branches per plant was recorded in 

variety, ‘Fetan’ (3.73). The maximum number of fruits per plant was recorded  in ‘Melka shola’ (75.33) 

followed by ‘Melka-Selsa’ (64.33), while ‘Fetan’ and ‘Mira-1’variety hadthe minimum fruit numbers of 

(15.0and 15.67), respectively. The maximum marketable and non-marketable fruit yield per plant was observed 

in ‘Chali’ (2.0 kg/plant) and the minimum was in ‘Melka selsa’ (0.9 kg/plant) under open field. But in 

glasshouse, the maximum marketable yield (2.06 kg/plant) and the minimum (0.31kg/plant) was recorded in 

‘Melka shola’ and ‘Chali’. Regarding insect pests and diseases, the varieties were significantly (P<0.001) 

different. The highest insect damage by fruit borer was  in ‘Miya’ (4.33% / plant) and the minimum was 

observed in ‘Melka shola’ (1.67% / plant) under open field but in glass house condition, the maximum and the 
minimum was scored in ‘Melka selsa’(4.67% / plant)  and  in ‘Fetan’(1.0% / plant). Considering the total fruit 

yield, the maximum yield was recorded  in ‘Chali’ (3.24 kg/plant) and the minimum was in ‘Fetan’ (1.13% / 

plant) under open field but  in glasshouse condition, the maximum fruit yield was recorded in ‘Melka shola’ 

(4.04 kg/plant) and the minimum in ’Cochoro’ (1.61 kg / plant). This study was concluded that the tomato 

varieties, ‘Melka shola’ and ‘Fetan’ showed relatively good and poor performance in all parameters, 

respectively. Growing conditions within a glasshouse could be significantly different from growing conditions in 

open field production. 
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1. INTRODUCTION  

Tomato is an economically important crop among vegetable crops in the country. Central Statistics 
Authority of Ethiopia reported that Ethiopia is the world’s 84

th
 largest producer of tomato (CSA, 

2012). Tomato for consumption as fresh produce is produced under green-house conditions as well as 

in open fields. The crop is of high economic importance in the West Shoa of Ethiopia. A total of 

7,255.93 hectares of land was under tomato in the country and yielding about 81,738.05 tones of 
tomato production in Ethiopia (CSA, 2012). Tomato is a high economical importance in West Shoa of 

Ethiopia. It is consumed in every household in different styles, but in certain areas, such as Walo, 

Hararge, Shawa, Jimma and Wallaga, it is also an important co-staple food (Ambecha et al., 2012). It 
can be eaten either fresh or processed into different products. It is helpful in healing wounds because 

of antibiotic properties found in ripe fruits. It is good source of Vitamins A, B and C (Baloch, 1994). 

According to Birhanu and Ketema (2010) in Ethiopia, the crop is grown between 700 and 2000 meter 
above sea level with about 700 to over 1400 mm annual rain fall, in different areas and seasons, in 

different soils, under different weather conditions, at different levels of technology and yield. 

However, there is no information on tomato cultivar performance under glasshouse. Thus, the current 

research activities was conducted to identify the general performance of improved varieties yield in 
production, disease and pest resistance status at the level of  individual variety by identifying the 
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status under both open field and glasshouse conditions. No attempts have been made to assess each 

improved tomato varieties for general performance under both conditions simultaneously. Therefore, 
the objective of this study was to evaluate the general performance of improved tomato varieties 

under open field and glasshouse conditions.   

2. MATERIALS AND METHODS 

2.1. Description of the Study Area 

The study was conducted under open field and glasshouse conditions at Ambo University Research 

Farm during the main cropping season of 2013-2014. Ambo is112 km from Addis Ababa and found 
on latitude  08° 59 .́078´ North and longitude 037° 50.704´ East,  with an altitude of 2072 m. a. s. l. 

and  located in Oromia Regional State Western Shoa Zone, Ethiopia..  

The treatments  consisted of six improved tomato varieties ‘Miya’, ‘Chali’, ‘Fetan’, ‘Melka-salsa’, 
‘Cochoro’ and ‘Melka shola’ obtained from the Melkasa Agricultural Research Center and ‘Local 

round’ variety collected from Ambo was used  as a control treatment. Seedlings were raised in nursery 

bed separately at Ambo University Research Farm; the bed was thoroughly prepared 1.5 m x 1m size 
each within seven beds. The seed was sown in rows. The nursery was irrigated water every day during 

after noon. The experiment was laid out in a randomized complete block design (RCBD) with three 

replications. The seedlings were transplanted after 45 days to experimental treatment plots which 

were laid out 1.6 x 2.4 meter in dimensions. The space between plant 30 cm and between rows 80 cm 
as an average recommended (60-100) cm between rows. The space between two plots 50 cm and 

between blocks 1 meter under open field. All agronomic practices, fertilizer application and irrigation 

frequencies were carried out according to the recommendations of the Ethiopian institute of 
Agricultural Research (EARO, 2004). Under glasshouse condition 18 pots were prepared and filled 

with compost, loam soil and sand soil in the ratio of 1:1:2, respectively. Pot size measured 25 cm 

height and 20 cm diameter was used. Each treatment had three pots as replications.  

2.2. Data Collection 

Data were collected with the number of primary branches at flowering stage, number of fruit per 

plant, number of leaf infested/damaged, number of fruit infested/bored by insect pests and diseases 

per plant, marketable and unmarketable fruit yield per plant in kg, Average total yield per plant were 
taken by adding marketable and unmarketable fruit yield. During the study period, the average 

temperature and relative humidity were taken in both open field and in glasshouse conditions.  

2.3. Data Analysis 

The data collected for each treatment were subjected to analysis of variance for Randomized 

Complete Block Design (RCBD). The mean comparisons were carried out using Duncan’s Multiple 

Range Test (DMRT). SAS statistical software package (SAS, 2000) was employed for analysis of 
variance of the experiment. The statistical significance was determined by using F-test. Mean standard 

error (MSE) was used to separate the mean performance of the varieties which were significantly 

different (Montgomery, 2005).  

3. RESULTS AND DISCUSSION  

3.1. Number of Branches 

Under open field condition the number of branches per plant were significantly (P<0.001) different 
among the varieties (Table 1). All tomato varieties tested to achieve the maximum number of 

branches per plant. The maximum number of primary branches per plant was recorded in the varieties, 

‘Chali’ (5.67), Miya’ (5.33), and ‘Melka shola’ (5.0) and the minimum number of primary branches 

per plant was recorded in variety, ‘Fetan’ (3.73). This study was disagreeing with the previous work 
of Meseret et al. (2012) and reported that the varieties, Fetan’ and ‘Miya’ was not significantly 

different with the number of branches under field condition.  Despite of this, under glasshouse 

condition number of branches indicated that significantly (P<0.001) different among the treatments. 
‘Kochoro’ and ‘Melka shola’ revealed the maximum number of branches (5.33) and (5.0), 

respectively. ‘Fetan’, ‘Miya’ and ‘local round’ showed the minimum primary branch number per plant 

(Table 3). These results were in close conformity with the findings of Meseret et al. (2012) who 
reported that the significant variations among the varieties of tomato for the number of branches per 

plant. 

http://scialert.net/fulltext/?doi=sjsres.2012.33.46&org=193#45581_an
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Table1. Number of branch, number of fruit, marketable yield and non-marketable yield per plant under open 

field condition. 

Treatments No.of branches  

per plant 

Numbe of fruit 

 per plant 

Marketable yield per  

plant in kg 

Non-marketable yield 

per plant in kg  

Miya 5.33a 15.67d 1.3b 0.19cd 

Chali 5.67a 36.67c 2.0a 1.25b 

Fetan 3.73b 15.0d 0.5d 0.63d 

Melka salsa 4.87ab 64.33b 1.05bc 0.94c 

Melka shola 5.0a 75.33a 0.9c 1.79a 

Cochoro 
Local round 

4.67ab 
3.15b 

33.0c 
14.87d 

1.0bc 
0.55 

0.83cd 
0.68d 

MSE 0.63 2.44 0.18 0.15 

CV (%) 12.95 6.10 16.24 14.30 

Note: Means with the same letter are not significantly different 

3.2. Number of Fruits 

The number of fruits per plant were significantly (P<0.001) different among the varieties (Table 1). 
The maximum number of fruits per plant was obtained with  ‘Melka shola’ (75.33) followed by 

‘Melka-selsa’ (64.33) and the minimum number was in varieties, ‘Fetan’(15.0) and‘Mira-1’(15.67). 

On the other hand, ‘Chali’ and ‘Cochoro’ also showed the moderate fruit number per plant. The result 
agrees with  Meseret et al. (2012) who reported  that ‘Fetan’ variety showed the lowest fruit number 

when compared with other treatments in their experiment. The resultshowed  an increasing tendency 

in the number of branches per plant with an increase in the fruit number. These results are also in 
close conformity with the findings of Sharma and Rastogi (1993) who reported  significant variations 

among cultivars of tomato for  number of branches and fruits per plant. In the glasshouse condition, 

the study  showed that the number of fruits per plant was significantly (P<0.001) different among all 

the treatments. The maximum number of fruits per plant was recorded in ‘Melka selsa’(35.33)  
followed by ‘Melka shola’(20.33). The minimum number was observed in ‘Fetan’(9.33), 

‘Kochoro’(11.0) and ‘Miya’(12.0). There was significantly (P<0.05) differences between open field 

and glass house experiments. These variable results may be due to biotic (temperature and relative 
humidity) factors. Some authors stated that the mean number of fruits per plant lay between 4.46 and 

98.3 (Eshteshabul et al., 2010; Falak et al., 2011) and Agong et al., (2001) reported a value between 

9.70 and 158.9, while in Ethiopia, Lemma, (2002) reported that the fruit number per plant between 26 

and 62.  

3.3. Insect Pests and Diseases 

Table2. Number of fruits infested by insects and disease per plant under open field condition. 

Treatments No. of fruit infested by  

insect pests 

No. of fruit infested 

by diseases 

General performance Visual  

observation (0-5) rating 

Miya 4.33a 2..0d 2 

Chali 2.67bc 3.0cd 4 

Fetan 2.33bc 5.0c 3 

Melka alsha 3.33ab 26.67a 3 

Melka shola 1.67c 28.67a 3 

Cochoro 

Local round 

2.67bc 

1.57c 

14.0b 

4.83c 

4 

3 

MSE 0.62 1.47  

CV (%) 22.32 11.19  

The major insect pests, tomato fruit worm, Helicoverpa armigera, tomato leaf miner, Tuta absoluta, 
Red spider mite, Tetranychus evans and white fly, Bemasi tabaci were recorded severely damaging 

the tomato plants during all growth stages. Insect pest damages were found significantly (P<0.001) 

different among all treatments (Table 2). The number of fruits per plant damaged (bored) by insect 

pests were counted and the highest score was from ‘Miya’ (4.33/plant) and the lowest fruit damaged 
counted on ‘Melka shola’, (1.67/plant) while under glasshouse condition, the maximum fruit bored 

were observed in ‘Melka selsa’ (4.67) and the lowest was observed in ‘Fetan’ and ‘Melka shola’ one 

fruit each per plant. Dobson et al (2002) reported the African bollworm, also known as the tomato 
fruit worm, is one of the most destructive insect pests of tomato, causing yield losses as high as 70% 

due to fruit boring. The tomato leafminer, Tuta absoluta (Meyrick), was recorded in Ambo University 
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campus, Ethiopia for the first time in glasshouse and open field. Leaves and fruit infestation was 

recorded in tomato in glasshouse as well as in open field (Fig 4). The present study was indicated that 
the leaves damaged by this insect significantly (P<0.01) different among all treatments (Table 2).   

Rating scale 1 = Very poor  2= Poor   3= Good     4= Very good    5= Excellent 

Early blight and blossom end rot diseases were observed during the study period. The data was 
significantly (P<0.001) different among all the treatments. Early blight primarily foliage and cause 

fruit to rot near the stem in late fall (Fig 1). There was considerably more blossom-end-rot affected 

fruit of ‘Melka salsa’ and ‘Melka shola’ varieties (Fig 2; Table 2).  

         

        Figure1.  Early blight         Figure2. Blossom end-rot (‘Melka shola’ and ‘Melka salsa’ varieties) 

      

Figure3. Infestation of Red spider mite in glasshouse 

       

Figure4.  Infestation of Tuta absoluta on tomato leaves and fruits 

Table3. No. of fruits infested by insects and disease per plant under glasshouse. 

Treatments No. of fruit infested by 

insect pests 

No. of fruit infested by 

diseases 

No of leaf infested by Tuta 

absolute per plant 

Miya 1.67cd 2.33c 14.03b 

Chali 2.67b 1.0d 17.13ab 

Fetan 1.0d 1.67cd 17.07ab 

Melka salsa 4.67a 11.67a 10.07c 

Melka shola 1.0d 4.0b 14.67b 

Cochoro 

Local round 

2.0bc 

0.8d 

1.0d 

1.1d 

18.6a 

16.43b 

MSE 0.4 0.47 1.61 

CV (%) 18.84 13.05 10.41 

In general, the visual observation of diseases showed that ‘Melka shola’ and ‘Melks salsa’ were 
highly affected by blossom-end-rot (28.67) and (26.67), respectively. The other treatments were not 

affected by blossom-end-rot but damaged by other diseases under open field condition (Table 3). 

Similarly under glass house condition ‘Melka salsa’ (11.67) and ‘Melka shola’ (4.06) were recorded 
(Table 2). The other treatments were highly affected by early blight. Tadesse et al. (2001) reported 

that, lower relative humidity promoted the uptake and accumulation of Calcium into the blossom-end-
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rot portion of sweet pepper compared to those exposed to a higher relative humidity. The incidence of 
blossom-end rot effect was under question in both varieties. Some authors stated that, may be this 

lopped due to the limited capacity of the plant to regulate the internal distribution of calcium, in 

particular the continued flow towards organs with low evapotranspiration rapid growth such as fruit 

(Franco et al., 1994).   

4. MARKETABLE FRESH FRUIT YIELD  

Under open field study, marketable fresh fruit yield result  indicated significant variations among the 
varieties (Table 1).  ‘Chali’  recorded maximum marketable fresh fruit yield per plant (2.0 kg) 

followed by ‘Miya’ (1.3 kg), ‘Melka salsa (1.05 kg), and ‘Cochoro’ (1.0 kg). Minimum fresh fruit 

yield (0.5 kg) was recorded by ‘Fetan’. The maximum fresh fruit yield of this variety may be 

attributed to the maximum fruit weight per plant (table 1). These results agree with Meseret et al. 
(2012) who reported minimum marketable fruit yield for the variety ‘Fetan’. 

Table4.  No. of branch, number of fruit, marketable yield and non-marketable yield per plant under glasshouse. 

Treatments No. of branches per 

plant 

Number of fruit per 

plant 

Marketable yield per 

plant 

Unmarketable 

yield per plant 

Miya 3.67bc 12.0cd 1.2b 1.63d 

Chali 4.67abc 13.33c 0.31d 2.41b 

Fetan 3.33c 9.33d 0.54c 1.82c 

Melka salsa 4.33abc 35.33a 0.62c 3.42a 

Melka shola 5.0ab 20.33b 2.06a 2.25b 

Cochoro 

Local round 

5.33a 

3.0c 

11.0c 

9.12d 

0.35d 

0.61c 

1.25e 

1.62d 

MSE 0.83 2.73 0.45 0.09 

CV (%) 18.91 16.17 5.37 4.36 

Note: Means with the same letter are not significantly different 

4.1. Fresh Fruit Weight Under Open Field 

Data in (Table 5) revealed that variety ‘Chali’ with 3.24 kg fresh fruit weight per plant was 

significantly yield higher  when compared to ‘Melka shola’, and ‘Miya’  both of which  gave a 

remarkably good fruit weight per plant of 2.69 and 2.46 kg, respectively. ‘Fetan’ recorded the 
minimum fruit weight per plant (1.13 kg) followed by ‘Cochoro’ (1.83 kg) and Melka salsa (1.99 kg). 

Jiregna (2013) also reported differences in fruit weight among varieties of tomato put under 

evaluation of agronomic performance and lycopene variation in tomato at Mizan agro-ecology (South 

western Ethiopia).  

Table5. Total fresh fruit yield weight in kilogram per plant under open field and glasshouse condition 

Treatments Total fresh yield wt per plant in kg  

(Open field) 

Total yield per plant in kg  

(Glass house) 

Miya 2.46bc 2.84b 

Chali 3.24a 2.56c 

Fetan 1.13d 2.37c 

Melka salsha 1.99c 4.04a 

Melka shola 2.69ab 4.28a 

Cochoro 

Local round 

1.83c 

1.15d 

1.61d 

1.72d 

MSE 0.34 0.14 

CV (%) 15.16 4.61 

  Note: Means with the same letter are not significantly different 

4.2. Fresh Fruit Weight Under Glasshouse 

Variety ‘Melka selsa’ and ‘Melka shola’ gave significantly higher total fresh fruit yield of (4.02) and 

(4.28) kg per plant, respectively than other varieties. The differences between ‘Chali’ and ‘Fetan’ 

were not significant. Lowest total fresh fruit yield of 1.72 and 1.61 kg per plant were recorded by 
‘Cochoro’ and Local round, respectively. According to Fayaz et al. (2007) differences in total fruit  

yield might be due to differences in fresh fruit yield and nature of fruits in term of their succulence 

and dry matter content.  
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‘Melka shola’ produced significantly maximum weight of marketable fresh fruit yield per plant 2.06 

over other varieties.‘Melka selsa’, ‘Fetan’ and ‘Local round’ with 0.62, 0.54 and 0.35 marketable 
fresh weight per plant, respectively. The intermediate marketable weight per plant was recorded by 

‘Miya’ 1.2 kg per plant.  

5. CONCLUSION 

On the basis of this finding tomato varieties ‘Chali’ and ‘Melka shola’ gave maximum fresh fruit 

yield under open field while varieties ‘Melka shoal’ and ‘Melka salsa’ were showed maximum fresh 

fruit yield per plant in glasshouse. Similarly, the general performance of ‘Chali’ and ‘Cochoro’ 
relatively had with better performance when compared with other treatments. Therefore, the above 

varieties were recommended as for open field cultivation and glasshouse conditions based on the 

performance they showed during the study periods.  

On other hands, performance based on pest resistance of the varieties, specifically against Tuta 

absoluta, late and early blight diseases, and blossom-end-rot problems on the varieties (Melka shola 

and Melka salsa) needs further investigations. 
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