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ABSTRACT 

Studies were conducted to investigate quality attributes of four tomato cultivars 
(Caraibe, Summerstar, Striker and Hybrid 61) grown in two types of media (Spent 
Mushroom Substrate (SMS) and Coconut Coir (CC) in a Gable roof greenhouse when 
stored at 20˚C for 10 days. The cultivars were analyzed for yield, colour, puffiness, 
number of locules, mesocarp thickness, pH, total soluble solids (TSS), total titratable 
acid (TTA), TSS:TTA and percentage decay –free fruits. The tomato cultivar Hybrid 61 
grown in coconut coir had the highest yield without any incidence of decay after 10 days 
at 20˚C. On the other hand tomato cultivar Summerstar grown in both media had the 
highest incidence of fruit decay. Caraibe and Striker cultivars grown in SMS had a TSS 
value of 8.1 and 8.3 respectively and TTA of 152.08mg/100g and 221.2mg/100g 
respectively after 10 days at 20˚C. Striker cv. grown in CC had the highest mesocarp 
thickness (5.95mm) as opposed to Hybrid 61 grown in SMS which had the lowest 
mesocarp thickness (1.73mm). The study indicates that the physiochemical attributes of 
tomato cultivars can be affected by the media. 

 



INTRODUCTION 

Tomato (Solanum lycopersicum L.) production is steadily increasing in the Caribbean 
where there is no longer a peak season or off season for its availability in the markets as they 
are being grown in protected agriculture structures. This means that a crop of tomatoes can 
continue producing for at least nine months as opposed to open field production, where its’ 
duration is approximately six months. It is due to the increasing supply of tomatoes that 
consumers have heightened their preferences for quality tomatoes. There are now a range of 
tomato cultivars to suit the every need of the consumer such as tomatoes that are more suited 
for slices in hamburgers and those that are more suited for pureed style dishes. Despite the 
required use for the tomato cultivars it is important that quality traits are not inferior but are 
maintained throughout the post harvest stage. Especially as tomatoes are one of the most 
important supplementary sources of minerals and vitamins in the human diet (Nasrin et al 
2008). 

In light of the perishable nature of tomatoes, the present study has been undertaken to 
evaluate the quality characteristics of vine ripe tomato varieties cultivated under greenhouse 
conditions in two growth media. The quality profile of each cultivar was evaluated for colour, 
puffiness, number of locules, mesocarp thickness, total soluble solids (TSS), total titratable 
acid, TSS:TTA, percentage decay –free fruits and the yield for each cultivar/media.   
 
MATERIALS AND METHODS 
 

A complete randomized design was set up in the Gable roof greenhouse at the 
University Field Station, Valsayn, Trinidad. Four cultivars of tomatoes were planted with two 
growth media with five replicates, therefore there were 40 treatments. Each experimental unit 
comprised of two plants per grow bag. The four cultivars under study were Caraibe, Hybrid 
61, Striker and Summerstar; and the two media were spent mushroom substrate and coconut 
coir. These plants were then placed in the greenhouse and were fertigated using an automated 
system 16 times per day. The tomatoes were harvested in the red ripe stage. Fifteen tomatoes 
of each cultivar/ media type were then placed into bags and stored at 20◦C and 85-90% 
relative humidity. On day 0 and  day 10 the parameters  measured in triplicates were colour, 
puffiness, number of locules, mesocarp thickness, pH, total soluble solids (TSS), total 
titratable acid, TSS:TTA and percentage decay –free fruits of the tomato, according to 
previous methods described by Kader and Catwell 2006. Then every day the tomatoes were 
monitored for decay tomatoes which were removed and continue monitoring occurred for 
fourteen days. The data were recorded and analysed with the Statistical Package for Social 
Sciences.   
 
RESULTS AND DISCUSSION 

With regards to yield the plants in the spent mushroom substrate produce higher 
yields than those in the coconut coir with the exception of the cultivar Striker which had 
more yields from the coconut coir. However, it was also observed that the spent mushroom 
substrate grown plants had a greater percentage of non-marketable fruits than those in the 
coconut coir (Table 1). Hybrid 61 and Striker in coconut coir had no defected fruits at 



harvest.  Caraibe in coconut coir had the lowest quantity of marketable fruits upon harvesting 
while Summerstar in spent mushroom substrate had the highest quantity of non-marketable 
fruits. The quantity of non-marketable tomatoes throughout the crop cycle was mainly due to 
blossom end rot. 

Table 2 shows the number of decayed free fruits during the storage period. It was 
found that Summerstar in coconut coir began to decay on day 3 where only 60% of the fruits 
were decay free at this time, whilst the other varieties were decay –free until day 7. On day 
10 there was only 40% decay –free tomatoes for cultivar Summerstar grown in coconut coir.  
Summerstar in spent mushroom substrate as well as Striker in coconut coir had 82% and 91% 
decay- free tomatoes respectively (Table 2). On day 14 all fruits had decayed which is in 
keeping with previous studies where tomatoes are usually harvested at stage 5 (Nasrin et al 
2008). The shelf life of tomato cultivars varied according to cultivar and media. Summerstar 
in coconut coir had a shelf life of 3 days, Summerstar in spent mushroom substrate and 
Striker in coconut coir had a shelf life of 10 days whilst the others had a shelf life of 10 days. 

With regards to puffiness an ordinal logistic regression analysis was performed and it 
was noted that media and variety were useful predictors in determining puffiness in tomatoes 
(Table 3), thus puffiness increase amongst the varieties and decrease amongst the media. 
There were significant differences in puffiness at  days 0 to 10  for Summerstar in coconut 
coir, Striker in spent mushroom substrate and Hybrid 61 in both media types, where the 
puffiness decrease during the storage period. This could be as a result of physiological weight 
loss that occurs in fruits which is aggravated during storage (FAO 1989, 92).  
Fresh weight losses accounted for quality changes in Striker and Hybrid 61 of both media 
types and Summerstar in spent mushroom substrate during the storage period (day 0-10). The 
number of locules in the tomatoes range between 3 -4 and there were no differences amongst 
the varieties or in the different media (Table 4). 

From table 4 significant differences were observed in the colour of the fruits where 
they got darker red during storage except for Caraibe in both media and Hybrid 61 in spent 
mushroom substrate. 

The pH of the fruits range from 4.04 to 4.61 and the literature shows that pH of 
tomatoes is within the range of 4.0 to 4.50 (Babitha et al 2010, 409) and neither the storage 
period, media and cultivar singularly had an impact on this parameter (Table 5).  
The total soluble solids (TSS) ranged from 4.43% to 10% during the storage period. 
Significant differences were only observed during storage for Caraibe and Striker in spent 
mushroom substrate and Hybrid 61 in coconut coir (Table 5).  

Marked differences in total titratable acidity (TTA) was noted for Striker in spent 
mushroom substrate and Hybrid 61 in both media types during storage. On day 0 Striker in 
coconut coir had the highest TTA and on day 10 Striker in spent mushroom substrate had the 
highest TTA value (Table 5). Furthermore, on day 10 a trend was observed amongst the fruits 
belonging to the different media, where the fruits in the spent mushroom substrate had higher 



values for TTA compared to coconut coir. Previous studies have shown that TTA varies 
greatly amongst varieties (Panthee 2012), so the differences in the study is expected. 

The TSS:TTA  indicated that tomato harvested at  day 0 was Hybrid 61 in coconut 
coir had the best flavor , however at day 10 it became more acidic which showed that the 
quality attributes decreased during storage (Workeh et al 2009). On day 10 the sweetest 
tomatoes were Caraibe in coconut coir. 
 
 
CONCLUSION 

The obtained results indicated that the chemical characteristics of the cultivars that are 
affected by media are TSS and TTA particularly after 10 days of storage. The physical 
characteristics of the cultivars that are affected by both media are mesocarp thickness. 

 
 

Table 1: Yield for the Tomato cultivars in the varying media- (10 plants per plot). 

Variety/Media Marketable 
Yield/kg 

Non-
Marketable 
Yield/kg 

Total 
Yield/kg 

Caraibe/Coconut Coir 1.89 0.28 2.17 

Caraibe/Spent 
Mushroom Substrate 

5.17 0.48 5.65 

Summerstar/Coconut 
Coir 

3.48 0.27 3.75 

Summerstar/Spent 
Mushroom Substrate 

3.71 1.57 5.28 

Striker/Coconut Coir 8.33 0 8.33 

Striker/Spent 
Mushroom Substrate 

2.24 0.21 2.45 

Hybrid 61/Coconut Coir 2.11 0 2.11 

Hybrid 61/Spent 
Mushroom Substrate 

2.41 0.08 2.49 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2: The percentage of decayed- free Tomatoes during the 10 days. 

Variety/Media 
% Decayed Free Fruits 

Day0 Day 3 Day 7 Day 10 Day 14 

Caraibe/Coconut Coir 100 100 100 100 0 

Caraibe/Spent Mushroom 
Substrate 

100 100 100 100 0 

Summerstar/Coconut Coir 100 60 60 35 0 

Summerstar/Spent Mushroom 
Substrate 

100 100 100 82 0 

Striker/Coconut Coir 100 100 100 91 0 

Striker/Spent Mushroom 
Substrate 

100 100 100 100 0 

Hybrid 61/Coconut Coir 100 100 100 100 0 

Hybrid 61/Spent Mushroom 
Substrate 

100 100 100 100 0 

 



Table 3: Ordinal Logistic Regression of Tomato Puffiness. 
 

 
 
 

 

 

 

 

 

 

 

 

VARIETY/ 

MEDIA  

DAYS  PUFFINESS  

Caraibe/CC  0 

10  

1.67±0.58 

2.00±1.00 

Caraibe/ SMS  0 

10 

1.33±0.58 

1.67±0.58  

Summerstar/CC  0 

10 

3.00±0.00 

2.33±2.52  

Summerstar/SMS  0 

10 

2.00±0.00 

2.67±0.58  

Striker/CC  0 

10 

3.33±1.16 

3.33±1.53  

Striker/SMS  0 

10  

3.33±0.58 

1.67±0.58  

Hybrid 61/CC  0 

10 

5.00±0.00 

2.67±0.58  

Hybrid 61/SMS  0 

10 

2.00±0.00 

1.67±0.58  

Predictor Odds Ratio P Value 95% CI 

   Lower Upper 

Days 1.05 0.356 0.94 1.17 

Variety 0.58 0.033 0.35 0.96 

Media 8.99 0.001 2.56 31.51 



Table 4: Physical quality attributes of vine –ripe greenhouse tomato cultivars stored at 20◦C and 90%R.H.  for 10 days.  

VARIETY/ 

MEDIA  

DAYS  MESOCARP THICKNESS  NO. LOCULES  COLOUR 

L  a  b  

Caraibe/CC  0 

10  

5.41±0.35 

4.68±0.89  

4.00±0.00 

4.00±0.00  

37.98±2.49 

37.03±1.00  

32.76±2.50 

31.44±1.62  

24.95±1.26 

22.74±1.32  

Caraibe/ SMS  0 

10 

5.55±0.01 

4.99±0.56  

4.00±0.00 

4.00±0.00  

38.59±0.58 

38.79±0.65  

32.56±2.39 

33.22±2.67  

23.28±0.63 

23.15±0.82  

Summerstar/CC  0 

10 

4.53±0.29 

3.33±0.57  

2.67±0.57 

3.18±3.06  

39.43±1.48 

39.47±1.67  

32.71±4.77 

34.18±1.13  

24.78±2.85 

26.92±4.73  

Summerstar/SMS  0 

10 

7.34±0.30 

4.18±1.06  

4.67±0.58 

4.00±2.00  

42.01±1.73 

39.64±0.14  

32.61±1.44 

34.05±1.83  

30.24±2.60 

26.78±1.59  

Striker/CC  0 

10 

7.82±0.01 

5.95±1.30  

4.33±1.16 

4.00±1.00  

40.80±0.71 

37.34±1.33  

33.24±3.63 

29.75±3.76  

27.53±3.39 

23.19±2.86  

Striker/SMS  0 

10  

5.51±0.44 

2.80±0.36  

3.67±0.58 

3.67±0.58  

39.76±2.14 

37.01±1.48  

33.12±1.54 

33.59±1.21  

25.09±2.81 

22.25±0.95  

Hybrid 61/CC  0 

10 

6.22±0.04 

4.79±1.51  

3.67±0.58 

3.67±1.16  

40.04±0.64 

37.52±0.41  

28.30±1.89 

25.61±1.67  

26.88±2.67 

21.03±0.52  

Hybrid 61/SMS  0 

10 

6.49±0.11 

1.73±0.76  

3.67±0.58 

3.00±1.00  

39.76±1.17 

38.49±0.80  

29.37±4.43 

30.82±1.30  

25.09±2.52 

23.34±0.94  



Table 5: Chemical quality attributes of vine ripe greenhouse tomato cultivars stored at 20◦C and 90% R.H, for 10 days.  

VARIETY/MEDIA  DAYS  pH  TSS %  TTA mg/100g fruit  TSS:TTA  

Caraibe/CC  0 

10  

4.28±0.00 

4.37±0.01  

5.83±0.55 

6.07±0.81  

96.76 

89.84  

60.73 

67.44  

Caraibe/ SMS  0 

10 

4.26±0.01 

4.37±0.01 

10.00±0.00 

7.97±0.25 

131.3 

152.0  

76.92 

53.13  

Summerstar/CC  0 

10  

4.04±0.01 

4.42±0.02 

5.27±0.23 

4.57± 0.96 

117.5 

117.52  

43.92 

38.08  

Summerstar/SMS  0 

10  

4.15±0.01 

4.31±0.01  

4.77±0.32 

5.50±2.43  

103.68 

152.08  

47.70 

36.67  

Striker/CC  0 

10 

4.09±0.01 

4.43±0.01  

5.97±0.64 

5.27±0.21  

131.32 

103.68  

45.92 

52.70  

Striker/SMS  0 

10  

4.08±0.01 

4.22±0.01  

5.83±0.46a 

8.43±0.83  

124.40 

221.20  

48.58 

38.32  

Hybrid 61/CC  0 

10 

4.13±0.03 

4.61±0.02  

7.00±0.80 

4.43±0.83 

69.12 

110.60  

100.00 

40.27  

Hybrid 61/SMS  0 

10 

4.08±0.02 

4.44±0.1  

6.57±0.06 

6.73±0.29  

96.76 

158.96  

65.70 

42.06  
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