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Abstract
Introduction

Tomato is an economical high value product which is used fresh or processed. Having compound such as
fibers, vitamin A, vitamin B, lycopene, carotenoids, ascorbic acid and polyphenols in this product leads to
prevent the cancer and cardiovascular diseases. Even though biosynthesis and accumulation of this
biochemical matter in tomato fruit when growing is affected by the production conditions such as methods
of production environmental factors and plant genetics. Tomatoes produced in a closed hydroponic system
have better flavor and marketability. This research is done to show the affects to the physical and chemical
characteristics and productivity of two greenhouse tomato cultivars in two open and closed systems.

Materials and Methods

In this research the effects of two open (drip) and closed (modified nutrient film technique) hydroponic
systems on physical and chemical characteristics and productivity of two greenhouse tomato cultivars (V4-22
cultivar breaded in Shahid Chamran University of Ahvaz and Amira cultivar from Rijkzwaan company of
Netherland) was studied as split plot based on a randomized complete block design with three replications in
agricultural faculty of Shahid Chamran University of Ahvaz. The information gathered and correlation
between characteristics were analyzed statically by MSTAT-C 1.2 software. To compare the means, Duncan's
multi domain test in 5% level was used. Some of the quantitative and qualitative characteristics include
productivity, fruit length, fruit diameter and fruit volume, fruit firmness, pH, titratable acidity, total soluble
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solid, fruit dry matter, lycopene, fruit carotenoids, antioxidant capacity, polyphenols content, concentration of
fruit elements such as potassium, sodium, calcium and magnesium were analyzed.

Results and Discussion

The results of the experiment showed that the most fruit length, fruit firmness, and calcium concentration
were recorded in the plants cultivated in open system and the highest total soluble solid, lycopene, carotenoids
and fruit sodium concentration were seen in the closed system. The most antioxidant capacity, polyphenols
content, concentration of calcium and sodium were observed in Amira cultivar and the most titratable acidity
was recognized in V4-22 cultivar. The maximum yield belonged to V4-22 cultivar (3847/29 g per plant) and
minimum yield belonged to Amira cultivar (3648/70 g per plant). The interaction effect of hydroponic system
and cultivar on concentration of magnesium and potassium in 1% level and dry matter in 5% level were
significantly different. The correlation between Antioxidant capacity, fruit total soluble solids content, vitamin
C, lycopene and polyphenols content with potassium concentration was positive and significant.

Conclusion

The results showed that V4-22 cultivar had higher yield than Amira cultivar and this is due to the adaptation
of this cultivar to the environmental conditions of Ahvaz greenhouse. In this study, crop yield in both open
and closed systems was not significantly different and the closed system increased the quality characteristics of
fruit including total soluble solids, lycopene and carotenoids compared to the open system. This can be due to
the most availability of nutrient solution in the closed system compared to the open system. The lowest capacity
of antioxidant and total polyphenols were obtained in V4-22 cultivar. The decrease in production of these
secondary metabolites indicates that this cultivar is more compatible with production conditions.
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Figure 1. Closed hydroponic system (A), Open

hydroponic system (B).

Table 1. Rush (2013) nutrient solution
High Elements Low Elements

Consumption ~ Consumption Consumption Consumption

element (ppm) element (ppm)
N 140 Mn 0.8
P 50 Cu 0.07
K 325 Zn 0.1
Mg 50 B 0.3
Ca 180 Mo 0.03
S 168 Fe 2
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Table 2. The effect of two hydroponic systems on the yield and physical characteristics of two tomato cultivars.

Treatment Yield (g) Fruit height (cm) Fruit firmness (N) Dry matter (%)
Hydroponic system

Open system 4205.08* 4,732 45,99 5.12°
Close system 3317.91° 4,54° 36.56" 7.50%
Cultivar

V4-22 3874.29* 4.61* 42.17* 5.83°
Amira 3648.70° 4.67*% 40.39* 6.80*
Systemx Cultivar

Openx V4-22 4337.25* 4.66° 47.72* 5.18"
Openx Amira 4072.91* 4.81* 44.26* 5.07°
Closex V4-22 3411.33* 4.56* 36.61° 6.47°
Closex Amira 3224.50* 4,53 36.51*° 8.53%
CV% 2.47 291 12.28 7.63

Mean followed by similar letters in each column, are not significantly different at the 5% level of probability.

Table 3. Correlation coefficient* between studied parameters.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 1
2 0.03 1
3 0.53 0.01 1
4 0.65' 0.28  0.49 1
5 -0.61" 018 -0.39 -0.10 1
6 -0.35  -0.05 0.01 -0.16 0.12 1
7 0.22 013 0.06 -031 -030 -0.16 1
8 -070° -0.16 -0.24 -0.48 039 0847 -0.13 1
9 0.19 -0.35 001 -024  -0.59° 0.3 0.03 0.10 1
10 -0.83" 0.2 -038 -0.58"  0.49 0.54 0.07 0.83"  -0.01 1
11 -071" -024 -0.56 -0.55 0.30 0.68° -0.27 0.87" 030  0.73" 1
12 -040 -0.24 -0.23  0.09 0.37 036 -0.85" 0.42 0.15 0.21 0.56 1
13 -032 -028 -0.16 0.14 0.21 038  -0.82" 0.35 0.21 0.11 0.49 0.97" 1
14 -090" -0.15 -048 -0.54 0.61 0.57 -0.43 081" -0.01 075" 082" 0.65 0.57 1
15 0.56 0.13  0.28 0.48 -0.28  -0.50  -0.21 -0.68° 010 -0.72" -0.57 0.13 0.20 -0.43 1
16  0.83" 0.02 041 0.69° -0.54 -054 -005 -0.81" 013 -0.87° -0.71" -0.08 0.03 -0.75° 0.85" 1
17 -069° 007 -029 -0.69° 0.50 0.49 0.27 070"  -020 0.78" 0.51 -0.15  -025  0.60° -0.79" -094" 1

**: Correlation is significant at the 0.01 level, *. Correlation is significant at the 0.05 level. N=12, 1-Yield (g), 2- fruit volume (cm?3), 3-Fruit diameter
(cm), 4- Fruit height (cm), 5- Fruit firmness (N), 6-pH, 7- Titratable acidity (mg Citric acid/100g Fw), 8-Total soluble solids content
(% Brix), 9- Vitamin C (mg/100 g Fw), 10- Lycopene (mg/kg), 11- Fruit dry matter (%), 12- Antioxidant capacity (mmol fell/g), 13-
Polyphenol contents (mg galic acid/kg), 14- Fruit-K (mg/g), 15- Fruit-Na (mg/g), 16-Fruit-Ca (mg/g), 17- Fruit-Mg (mg/g).
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Table 4. The effect of two hydroponic systems on the biochemical characteristics of fruit of two tomato

cultivars.

Treatment TA TSS  Lycopene Carotenoids Ac Pc
(mg/100g tissue) (Brix)  (mg/kg) (mg/100g) (mm fell/g)  (mg galic acid/kg)

Hydroponic

system

Open system 98.83% 452" 19.61° 3.34° 5.03¢ 980.45?

Close system 95.63° 7.10° 22.17° 3.77¢ 6.15? 1122.05°

Cultivar

V4-22 108.12° 5.67% 20.92¢ 3.56° 3.87" 696.70°

Amira 86.34° 5.95¢ 20.86° 3.55¢ 7.31% 1405.79°

Systemx

Cultivar

Openx V4-22 111.96% 4.68? 19.57¢ 3.33¢ 3.52% 656.63°

Openx Amira 85.70° 4.36° 19.66* 3.342 6.54* 1304.272

Closex V4-22 104.28° 6.66° 22.27* 3.792 4.22% 736.78*

Closex Amira 86.99* 7.55¢% 22.07¢ 3.76° 8.07% 1507.32¢°

CV% 10.41 16.54 4.78 4.77 12.95 12.11

Mean followed by similar letters in each column, are not significantly different at the 5% level of probability.
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Table 5. The effect of two hydroponic systems on the nutrients of fruit of two tomato cultivars.

Treatment K Na Ca Mg
(mg/g)  (mglg) (mg/g) (mg/g)
Hydroponic system
Open system 45.74" 6.16° 71.90° 31.00°
Close system 53.77° 3.88"° 47.20° 47.80°
Cultivar
V4-22 47.88° 4.48" 56.80° 43.80°
Amira 51.63° 5.56° 62.30° 35.00°
Systemx Cultivar
Openx V4-22 44.14¢ 5.65* 69.20° 35.00°¢
Openx Amira 47.35¢ 6.67° 74.60° 27.00 ¢
Closex V4-22 51.63° 3.322 44,40 52.60°
Closex Amira 5591% 4.54% 50.00*° 43.00°
CV% 0.64 10.37 0.22 0.49

Mean followed by similar letters in each column, are not significantly different at the 5% level of probability.
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