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Effect of Waste Nutrient Solution and Fertigation Nutrient Solution
on the Growth and Qualities of Tomato Grown by Fertigation
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Abstract. Waste nutrient solution (WNS) that was the drained nutrient solution of Horticultural Research Institute
of Japan for culture tomato in perlite hydroponics showed 1.9-2.4 dS-m™ of EC and 5.7-7.1 pH from April
to July. Although NH4-N concentration of WNS decreased remarkably, the other nutrients did not change
significantly, as compared with supplied solution. There were no significant differences in plant height, stem
diameter, and the other growth characteristics of tomato plants grown by 2 fertigation nutrient solutions; BHF

(Bountiful Harvest Fertilizer, 10% of N,

13% of POy,

13% of K, 0.05% of B, 0.05% of Zn, and 0.0023%

of Cu that made in Korea) and Megasol (11% of N, 8% of POs, 34% of K, 0.032% of Mn, 0.002% of
B, 0.048% of Fe, 0.0122% of Zn, and 0.0023% of Cu that made in Belgium.); however, the chlorophyll
content of tomato leaf was highest in WNS. The fresh and dry weight of tomato plants were higher in 3
fertigation treatments than irrigation of tap water, while there were no significant differences in fresh and
dry weight among the 3 fertigation treatments. The mineral content of tomato leaf also did not show any
differences among the 3 fertigation treatments and any regular tendency in all minerals. Total yield, fruit
weight and fruit numbers of tomato were higher in WNS, followed by Megasol, BHF and control, although
there were not any difference among the 3 fertigation nutrient solution treatments. BER(blossom-end rot)of
tomato fruits decreased in fertigation treatments, especially, fruits grown in WNS and BHF showed lower
BER. However, the transpiration rate of leaf was higher in control, followed by BHF, WNS and Megasol,
The fruit size and soluble solids content was higher in 3 fertigation nutrient treatments than control. These
results suggest that WNS can be used for fertigation solution in tomato because yield and quality of tomato
fruit grown in WNS fertigation treatment were similar to those in 2 fertigation nutrient solutions treatments(BHF,

Megasol).
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Table 1. Mineral concentrations of different fertigation nutrient
solution treatments; Megasol, BHF, and waste nutrient solution
(WNS) used in fertigation culture of tomato.

Mineral concentrations (me-L™)

Treatment®

NOs-N  NHs+N  POs-P K Ca Mg
Megasol 14.5 0.6 3.7 9.9 - -
BHF 14.0 0.5 4.7 8.0 - -
WNS 16.5 0.5 3.8 81 85 39

*Megasol contained 11% of N, 8% of PO4, 34% of K, 0.032% of
Mn, 0.002% of B, 0.048% of Fe, 0.0122% of Zn, and 0.0023%
of Cu made in Belgium. BHF (Bountiful Harvest Fertilizer)
contained 10% of N, 13% of POs4, 13% of K, 0.05% of B, 0.05%
of Zn, and 0.0023% of Cu madein Korea. WNS: Waste nutrient
solution of JHR (Nutrient solution of Horticultural Research
Institute in Japan) drained from perlite hydroponics of tomato.
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Table 2. Changes of mineral concentrations of waste nutrient solution (WNS) in the perlite hydroponic culture of tomato from

April 15 to July 20.

Mineral concentrations (me-L™")

Treatment®
NOs-N NH4-N Ca PO4s-P Mg S0s-S K
JHR 16.0 1.3 8.0 4.0 4.0 4.0 8.0
WNS 3rd week’ 16.4 0.8 8.2 4.1 4.1 3.8 8.3
6th week 16.8 0.4 8.5 3.7 3.5 3.6 7.9
9th week 171 0.3 8.8 3.4 3.1 3.5 8.2

“JHR, Nutrient solution of Horticultural Research Institute in Japan; WNS, Waste nutrient solution of JHR drained fromperlite
hydroponics of tomato. The volume of 1.5-1.8 L of nutrient solution was supplied to each plant everyday.
YTiming of mineral analysis of drained solution after planting of each plant.
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Table 3. Effect of different fertigation nutrient solution treatments; Megasol, BHF, and waste nutrient solution (WNS) on the growth

of tomato plant in fertigation culture.

Plant Stem Leaf chlorophyll Leaf Leaf
Treatments® height diameter content length width

(cm) (mm) (SPAD) (cm) (cm)
Irrigationy 96.1 b* 193 b 58.8 b 423 a 452 b
Megasol 1109 a 211 a 60.1 b 440 a 48.4 a
BHF 106.4 a 215 a 60.6 b 442 a 479 a
WNS 109.7 a 20.4 ab 63.1 a 43.0 a 490 a

“Irrigation supplied by the tap water without any fertilizer.Megasol contained 11% of N, 8% of POs, 34% of K, 0.032% of Mn,
0.002% of B, 0.048% of Fe, 0.0122% of Zn, and 0.0023% of Cu madein Belgium. BHF (Bountiful Harvest Fertilizer) contained
10% of N, 13% of PO4, 13% of K, 0.05% of B, 0.05% of Zn, and 0.0023% of Cu made in Korea. WNS: Waste nutrient solution
of JHR (Nutrient solution of Horticultural Research Institute in Japan) drained from perlite hydroponics of tomato.

*Means separation by Duncan’s multiple range test at 5% level.

Table 4. Effect of different fertigation nutrient solution treatments; Megasol, BHF, and waste nutrient solution (WNS) on the fresh

weight and dry matter rate of tomato in fertigation culture.

Fresh weight (g)

Dry weight (g) Dry matter rate

Treatments” o
Shoot Root Shoot Root (%)
Irrigation 256 b’ 457 b 305 b 6.8 a 10.7
Megasol 288 a 49.6 a 348 a 84 a 121
BHF 262 b 53.2 a 33.1 a 8.1 a 12.5
WNS 284 a 521 a 34.7 a 7.5 a 12.0

“Irrigation supplied by the tap water without any fertilizer. Megasol contained 11% of N, 8% of POs, 34% of K, 0.032% of Mn,
0.002% of B, 0.048% of Fe, 0.0122% of Zn, and 0.0023% of Cu made in Belgium. BHF (Bountiful Harvest Fertilizer) contained
10% of N, 13% of PO4, 13% of K, 0.05% of B, 0.05% of Zn, and 0.0023% of Cu made in Korea. WNS: Waste nutrient solution
of JHR (Nutrient solution of Horticultural Research Institute in Japan) drained from perlite hydroponics of tomato.

YMeans separation by Duncan’s multiple range test at 5% level.
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Table 5. Mineralcontent of leaves of tomato grown in different fertigation nutrient solutions.

Mineral content (g/100 g dry matter)

Treatments®

NOs-N PO,-P K Ca Mg
Irrigation 2.876 ¢’ 0.413 b 4.241 d 2.802 c 0.673 ¢
Megasol 4132 a 0.485 a 5.218 a 3.315 b 0.761 a
BHF 3.813 b 0.476 a 4.845 c 3.584 a 0.724 b
WNS 3.764 b 0.489 a 5.021 b 3.638 a 0.754 a

“Irrigation supplied by the tap water without any fertilizer. Megasol contained 11% of N, 8% of PO,,

34% of K, 0.032% of Mn,

0.002% of B, 0.048% of Fe, 0.0122% of Zn, and 0.0023% of Cu madein Belgium. BHF (Bountiful Harvest Fertilizer) contained
10% of N, 13% of PO4, 13% of K, 0.05% of B, 0.05% of Zn, and 0.0023% of Cu made in Korea. WNS: Waste nutrient solution
of JHR (Nutrient solution of Horticultural Research Institute in Japan) drained from perlite hydroponics of tomato.

YMeans separation by Duncan’s multiple range test at 5% level.

Table 6. Effect of different fertigation nutrient solution treatments; Megasol, BHF, and waste nutrient solution (WNS) on the yield

and characteristics of tomato in fertigation culture.

Fruit ' Fruit Number Fr.uit Tptal Blossom
Treatments® Length diameter of fruit weight yield” end-rot

(cm) (cm) (9) (g/plant) (%)
Irrigation 6.3 b 82c 113 a 148 b 1,670 b 124 a
Megasol 7.7 a 9.8 a 109 a 179 a 1,950 a 820b
BHF 75 a 9.1b 113 a 170 a 1,923 a 46 ¢
WNS 75 a 9.6 a 11.4 a 173 a 1,970 a 38c

“Irrigation supplied by the tap water without any fertilizer. Megasol contained 11% of N, 8% of PO,

34% of K, 0.032% of Mn,

0.002% of B, 0.048% of Fe, 0.0122% of Zn, and 0.0023% of Cu madein Belgium. BHF (Bountiful Harvest Fertilizer) contained
10% of N, 13% of PO4, 13% of K, 0.05% of B, 0.05% of Zn, and 0.0023% of Cu made in Korea. WNS: Waste nutrient solution
of JHR (Nutrient solution of Horticultural Research Institute in Japan) drained from perlite hydroponics of tomato.
'Total yield was calculated by the weight of total fruits were harvested to 3rd trusses of each plant.

*Means separation by Duncan's multiple range test at 5% level.
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in perlite hydroponics.
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Fig. 2. Effect of different fertigation nutrient solution treatments; MGS (Megasol), BHF, and waste nutrient solution (WNS) on the
diffusion resistance and transpiration in the leaves of tomato. Vertical bars indicate + SD. Irg supplied by the tap water without
any fertilizer. MGS (Megasol) contained 11% of N, 8% of PO4, 34% of K, 0.032% of Mn, 0.002% of B, 0.048% of Fe, 0.0122%
of Zn, and 0.0023% of Cu made in Belgium. BHF (Bountiful Harvest Fertilizer) contained 10% of N, 13% of PO4, 13% of K,
0.05% of B, 0.05% of Zn, and 0.0023% of Cu made in Korea. WNS: Waste nutrient solution of JHR (Nutrient solution of Horticultural
Research Institute in Japan) drained from perlite hydroponics of tomato.
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in Korea. WNS: Waste nutrient solution of JHR (Nutrient
solution of Horticultural Research Institute in Japan) drained
from perlite hydroponics of tomato.
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