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Abstract

Introduction

Iran is positioned as the 11" largest producer of tomatoes globally, yielding in excess of 3
million tons. Therefore, providing enough water to produce this amount of product will be one
of the challenges of the near future in the agricultural sector due to the drought problem in Iran.
Reuse of fish waste in agriculture is one of the important dimensions of water resources
planning. Recycling drainage water from aquaculture farms is one of the necessities because it is
rich in substances that can be useful in agriculture. World population and food security is one of
the most difficult challenges that most of the countries are facing, because the world population
is increasing rapidly and will reach 9.6 billion people by 2050. In this situation, the food supply
should increase by 70 to 100%. Considering these challenges, it is necessary to conduct applied
research to make maximum use of effluents and wastewaters in the production of greenhouse
products.

Materials and methods

The treatments of this experiment included 3 types of nutrient solutions (Resh nutrient solution,
fish pond water and modified fish pond water) and 3 promising greenhouse tomato lines (AZ,,
AZs and V,). The experimental design was factorial arranged in complete block design with 3
replications. At the end of the experiment, the plants were removed from the pot and the roots,
leaves and stems were separated from each other. Their fresh and dry weight and the number of
leaves were recorded separately for each treatment. To check yield indicators, ripe tomato fruits
were harvested during the growth period, counted and weighed with a scale with an accuracy of
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0.01 g. The firmness of the fruit tissue was measured by a firmness meter, and the pH and EC of
the fruit extract were measured by a pH meter and an EC meter, respectively. The measurement
of chlorophyll a, b and total chlorophyll was done using a spectrophotometer in mature leaves
developed according to the method suggested by Arnon (1967).

Result and Discussion

The results of this experiment showed that V4 and AZ, cultivars had the highest stem and leaf
weight compared to AZs cultivar. Also, the results showed that the Resh solution and modified
pond water had the highest root dry weight (58 and 56 g, respectively) compared to the fish
pond water treatment (47 g). The findings of this study showed that the use of Resh nutrient
solution and modified pool water compared to the treatment of fish pool water increased the
number of leaves of tomato plants by 23.88% and 18.69%, respectively. It seems that irrigation
with modified pool water and Resh solution increases the growth and development of the plant
due to the increase in the level of nutrients. The highest amount of total chlorophyll was
observed in the Resh solution and modified pool water with concentrations of 2.3 and 2.2 mg/g,
respectively. The results of Silva et al (2021) showed that in irrigation with fish waste, greater
availability of magnesium in plant tissue increases the content of chlorophyll b in leaves and
increases plant chloroplast pigments. The highest total yield was observed in cultivar V4 and in
the treatments of Resh nutrient solution and modified pool water. The results showed that
modified pool water had the highest EC of tomato extract (1.9 dS/m). Also, the results of the
interaction effect of cultivar and nutrient solution showed that the highest fruit firmness was
observed in Resh solution and fish pond water in V, cultivar. Also, the lowest fruit firmness was
observed fish pond water in AZs cultivar. It seems that, in the present study, the reduction of
calcium absorption in fish pond water caused the reduction of firmness of tomato fruit (Kaab
omeir et al., 2020).

Conclusion

It seems that according to the above results, it is possible to use pool water with a high density
of fish after modification and changes in the amounts of its nutrients in greenhouse tomato
cultivation. Among the tested cultivars, the promising line V, can be recommended for
cultivation in the greenhouse for the use of modified fish pond water.
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Table 1. Fertilizer amounts used in the Rash solution and modified pond water (100 L)

Fertilizer

Resh solution (g)

Modified pond water (g)

Calcium nitrate
Monopotassium phosphate
Potassium sulfate
Magnesium Sulphate
Boric acid

Iron chelate 6%
Manganese sulfate

Zinc sulfate

Copper sulfate

Sodium molybdate

118
22

64.59
51.35

0.17
5
0.22
0.09
0.08
0.02

30
22
58.84
16.49
0.17

0.22
0.09
0.08
0.02
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Table 2. Variance analysis of morphological characteristics of different tomato cultivars under

different nutrient solutions

S.0V df Fresh Dry Fresh Dry Fresh Dry Number
weight of  weightof weightof weightof  weight of weight of of leaf
stem stem root root leaf leaf
Cultivar (A) 2 4062927 21552™ 66.930™ 67.158™ 16840.159  197.906 ™  0.481™
Nutrient Solution (B) 2 74.784™  28290"™ 60.836"™ 219.580°  268.242™  103.678"™ 52.954"
AXB 4 10932™  1304™  8126"™  2403"™  272.867™ 100.733™ 0.704"™
Replication 2 1168817 302297 717177 752737 13076.23°  400.98°  1.815™
Error 12 30.297 9.751 43.613 31.889 2882.870 77.837 1.144
CV% - 10.33 9.73 8.61 10.12 9.19 15.52 9.89

*** and ns: Significant at 5% and 1% level probability and no significant, respectively

Table 3. The effect of different tomato cultivars on fresh weight of stem and leaf

Characteristic AZ, AZs
Cultivar

Fresh weight of stem (g) 166.97 * 164.37°% 154.25°

Fresh weight of leaf (g) 384.04 2 389.47 2 311.98°

Mean with same letter in the row are not significantly different according to Duncan test (p<0.05)

Table 4. The effect of different nutrient solution on dry weight of root and number of leaves in

tomato

Characteristic

Resh solution

Fish pond water

Modified pond water

Nutrient solution

Dry weight of root (g)
Number of leaves

57.08%
25.05%

55.50 °
24.00°

46.58"°
20.22°

Mean with same letter in the row are not significantly different according to Duncan test (p<0.05)
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Table 5. The interaction effect of cultivars and different nutrient solutions on yield characteristics of

tomato
Characteristic Resh Fish pond Modified pond
solution water water
Nutrient
solution
Significance  Cultivar
V, 16.33° 10.83™ 16.66 °
Total number of fruits * AZ, 16.00? 9.33°¢ 16.33°
AZs 15.66 10.66 ™ 15.33°
V, 97.14 76.37 91.41
Weight of single fruit ns AZ, 93.62 71.09 90.08
AZ; 93.08 78.20 87.94

*and ns: Significant at 5% level probability and no significant, respectively. Mean with same letter are not

significantly different according to Duncan test (p<0.05)
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Figurel. The interaction effect of cultivars and different nutrient solutions on total yield of tomato
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Table 6. Variance analysis of qualitative and physiological characteristics of different tomato
cultivars under different nutrient solutions

S.0.V df  FruitDry  Firmness EC pH Chlorophyll ~ Chlorophyll Total
matter a b Chlorophyli
Cultivar (A) 2 0926™ 115487 0.005™ 0.015"™ 0.096 " 0.642"™ 0.324"™
Nutrient Solution 2 2.057" 27.296™  0.124° 0.007"™ 0.170 ™ 2.615" 2175
AXB 4 0.724™ 53.039° 0.021™ 0.002" 0.143 "™ 0.547 "™ 0.275"™
Replication 2 4211”7 77.627° 0.009™ 0.051"™ 0.182 "™ 0.069 ™ 0.104 ™
Error 12 0.491 15.279 0.022 0.015 0.057 0.476 0.309
CV% - 11.25 10.54 10.33 11.69 18.09 9.04 8.29

*** and ns: Significant at 5% and 1% level probability and no significant, respectively.

Table 7. The effect of different nutrient solution on fruit dry matter and EC of tomato fruit extract

Characteristic Resh solution  Fish pond solution Modified pond water

Significance  Nutrient solution
Fruit dry matter (%) * 7.92%® 8.47° 751°
EC (dS/m) * 1.69° 1.64° 1.86°

*, Significant at 5% level probability. Mean with same letter in the row are not significantly different
according to Duncan test (p<0.05)
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Figure 2. The effect of different nutrient solutions and different cultivars on fruit firmness of tomato
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Figure 3. The effect of different nutrient solutions on chlorophyll content of tomato. Ch b=

Chlorophyll b and Total Chl= Total chlorophyll
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