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Influence of Amount of Waste Nutrient Solution and Compost
on Growth and Quality of Tomato Grown by Fertigation

Cheng Hao Zhang', Ho-Min Kang?, and Il Seop Kim**
Vegetables Institute, Zhejiang Academy of Agricultural Science, Hangzhou, 310021, China
Department of Horticulture, Kangwon National University, Chuncheon 200-701, Korea

Abstract. Waste nutrient solution (WNS) that composed of nutrient solution of horticultural research insti-
tute in Japan and used for culture tomato in perlite hydroponics showed 1.9~2.4 dS/m of EC and 5.5~7.1 of
pH. Although NH;-N concentration of WNS decreased remarkably, the others did not change significantly
as compared with supplied solution. The growth characteristics such as plant height, stem diameter, leaf
length, and leaf width were increased as amount of compost was increased in 1 L WNS supply treatment.
But there was not any regular tendency on growth characteristics in 2 L/plant WNS supply treatment. The
chlorophyll content of tomato leaf was highest in 1 L/plant WNS supply and 4,000 kg/10a compost treat-
ment. The fresh and dry weight, and yield of tomato fruit also increased with increase of amount of WNS
and compost, and they were highest in 1 L WNS supply and 4,000 kg/10a compost treatment. The sugar
content of tomato fruits was not influenced by amount of WNS and compost, fructose and glucose and total
sugar was highest in 2 L/plant WNS supply and 2,000 kg/10a compost treatment. Therefore fertigation cul-
ture used WNS is environmentally friendly and can guarantee yield and quality of tomato fruits and growth
of tomato plants.
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Table 1. Changes of mineral concentrations of waste nutrient solution(WNS) in the hydroponics of tomato.

Mineral concentrations (me - L ™)

Treatment”

NO;-N NH4-N Ca PO,-P Mg SO4-S K

JHR 16.0 1.3 8.0 4.0 4.0 4.0 8.0

3 weeks 16.5 0.4 8.6 3.6 3.7 3.8 7.4

WNS 6 weeks 17.1 0 89 3.7 35 3.5 84
9 weeks 17.3 0 9.4 3.5 4.2 34 8.5

*JHR: Nutrient solution of horticultural research institute in Japan; WNS: Waste nutrient solution of JHR.
*Timing of mineral analysis of deposed solution after planting of each plants.
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Fig. 1. Changes of EC and pH in hydroponics culture of
tomato.
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Table 2. Effect of amounts of waste nutrient solution (WNS) and compost on the growth of tomato grown by fertigation.

Amount of WNS Amount of compost Plant height Stem diameter Leaf length Leaf width
(L/plant) (kg/10a) (cm) (mm) (cm) (cm)

0 103.8 ¢7 11.1d 431¢ 45.0¢

1 2,000 118.0b 17.1a 45.1b 48.6b
4,000 142.0a 17.5a 46.8 a 50.7a
0 1045 ¢ 13.2¢ 435¢ 458¢c

2 2,000 12130 16.8a 44.8 be 4890
4,000 1243 b 1540 453 b 49.2 ab

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

Table 3. Effect of amounts of waste nutrient solution (WNS) and compost on the fresh weight and dry weight of cucumber

and tomato grown by fertigation.

Amount of Amount of Leaf chloro Fresh weight (g/plant) Dry weight (g/plant)

WNS (L/plant)  compost (kg/10a)  phyll (SPAD) Leaf Stem Root Leaf Stem  Root
0 51.6¢ 5876¢ 228.6¢ 38.6¢ 574¢ 24.8b 5.8d

1 2,000 57.0b 713.5¢ 265.7b 455¢ 68.9c 285a 74b

4,000 60.6a 740.6 b 2852 a 51.1a 72.5b 29.7a 8.0a

0 528b 626.4d 238.7¢ 412d 61.8d 25.1b 63c¢

2 2,000 578a 7545ab 268.9b 48.9 ab 739ab 276ab 73b

4,000 53.8b 768.8 a 2643 b 47.8 be 75.8a 275ab 7.8a

"Means separation by duncan’s multiple range test at 5% level.
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Table 4. Effect of amounts of waste nutrient solution (WNS) and compost on the fruit yields and soluble solid of tomato

grown by fertigation.
Amount of WNS Amount of compost Fruit Fruit weight Fruit yields Soluble solid
(L/plant) (kg/10a) (No./plant) (g/fruit) (g/plant) (°Brix)
0 10.1 ¢* 160.6 d 1622.0 ¢ 55d
1 2,000 11.8 ab 178.4b 2105.1 be 5.8bc
4,000 11.7b 198.7 a 23248a 6.0 ab
0 112¢ 164.5 cd 1842.4d 57cd
2 2,000 122a 176.4b 21521 b 62a
4,000 11.6b 169.4 ¢ 1965.0 ¢ 6.1a
“Means separation by duncan’s multiple range test at 5% level.
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Fig. 2. Effect of amounts of waste nutrient solution (WNS)
and compost on the glucose, fructose, total sugar content
and fructose and glucose ratio of tomato fruit grown by
fertigation. Vertical bars indicate +SD
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