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Abstract.  This study was carried out to develop a novel hydroponic medium for fruit vegetable crops by
using waste synthetic fibers. In physical analysis of the synthetic fiber medium (SFM), the bulk density and
percent solid phase were lower, while the porosity and water content were greater in comparison with the
rockwool slab. The SFM had pH of 6.5 and EC of 0.03 dS - m’!, both of which are similar to those of the
rockwool slab. The CEC of 0.39 me/100 mL of the SFM was lower than compared with 3.29 me/100 mL of
the rockwool slab. However, concentrations K, Ca, Mg and Na were slightly higher in the SFM than those in
the rockwool slab. The ‘Momotaro’ tomato crop in the SFM gave comparable plant height, stem diameter,
days to first flowering, fruit weight and percent marketable yield as the rockweol slab. In the SFM and in
the rockwool slab, mean fruit weight were 182 g and 181 g, percent marketable yield were 93.8% and
92.0%, respectively. The marketable yield per 10a in the SFM was 12,799 kg, which was 97% of that in the
rockwool slab. Growth parameters such as leaf length and width, leaf number, stem diameter and chloro-
phyll content of an exportable cucumber crop grown in the SFM and the rockwool slab were not different.
Fruit weight was greater in the rockwool slab, while percent marketable yield was greater in the SFM. The
marketable fruit yield per 10a of 5,062 kg in the SFM was 2% greater than that in the rockwool slab. NO;
concentration in nutrient solution during the crop cultivation was higher in the SFM than in the rockwool
slab, while concentrations NH,, K, Ca, Mg and SO, were not different between the two media.
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Table 1. Comparison of physical properties of new and reused synthetic fibers and rockwool.

Treatment Bulk density Moisture Solid phase Air phase
Medium Times used (No.) (g * cm?) (%) (%) (%),
Synthetic 0 0.08 80.3 2 98
fibers 1 0.10 85.8 4 9%
0 0.09 76.5 3 97
Rockwool
1 0.10 79.9 4 96
Table 2. Comparison of chemical properties of new and reused synthetic fibers and rockwool.
Treatment : EC CEC K* Ca** Mg?* Na*
Medium Times used (No.) pH (dS-m') (me-100mL") F30tT) JRNE 1) Dy ——
Synthetic fibers 0 6.5 0.03 0.39 0.03 0.05 0.03 0.06
1 7.5 0.37 2.44 0.60 0.17 0.20 0.15
Rockwool 0 6.6 0.01 3.29 0.02 0.06 0.02 0.11
1 7.1 0.38 4.11 0.46 0.18 0.21 0.18
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Table 3. Effect of medium on growth of tomato plants mea-
sured at final harvest.

Plant Stem Stem

Medium height diameter I  diameter 11"
(cm) (mm) (mm)
Synthetic fibers 174 a* 13.0a 152a
Rockwool 175 a 13.8a 16.2a
Polyurethane 179a 11.9b 147 a
Coir 170 a 14.0a 15.7a

*Mean separation within columns by Duncan's multiple
range test at 5%.

YStem diameters 1 and IT are those measured at above the
first and fourth flower clusters, respectively.
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Table 4. Effect of medium on number of days to first flowering from transplanting on each truss of tomatoes cultured hydro-

ponically.
. Number of days to first flowering from transplanting on each truss
Medium First Second Third Fourth Fifth Sixth
Synthetic fibers 11.9 a* 18.8b 245a 30.6 ab 372a 450a
Rockwool 128a 19.8 a 250a 30.0 ab 375a 444 a
Polyurethane 129a 19.5 ab 255a 320a 392a 464 a
Coir 120a 18.8b 249a 295b 364a 43.6a
*Mean separation within columns by Duncan's multiple range test at 5%.
Table 5. Effect of medium on fruit yield of tomatoes cultured hydroponically.
Medium Vf erlugllt1 X Fruits (No./plant) lID\;Iealg'(:it; Yield (kg/10a) I\/.larke.: table
() Marketable Total (%) Marketable Total yield index
Synthetic fibers 182 a* 24.6a 262a 93.9a 12,799 ab 13,310 ab 97
Rockwool 181 a 257a 279a 92.1a 13,251 a 14,053 a 100
Polyurethane 167b 246a 27.1a 90.8 a 11,765 b 12,416 b 89
Coir 190 a 232a 253a 91.7a 12,552 ab 13,270 ab 95

*Mean separation within columns by Duncan's multiple range test at 5%.
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Table 6. Effect of medium on percent distribution of unmarketable fruits of tomatoes cultured hydroponically.

Medium Fruits Blossom Crac}(ed Zippf:red Unmarketable yield
<100 g end rot fruits fruits (kg/10a)
Synthetic fibers 72.6 b* 8.1b 0b 193b S51la
Rockwool 50.0c 10.0 ab 88a 312a 802 a
Polyurethane 826a 13.0a 0b 44c 651a
Coir 578¢ 6.0b 0b 36.2a 718 a

“Mean separation within columns by Duncan's multiple range test at 5%.

Table 7. Comparison of growth of cucumbers at 30 days after transplanting in rockwool and synthetic fiber media.

Medium Leaf (cm) Leaves Stem diameter Chlorophyll
Length Width (No.) (mm) (SPAD)
Synthetic fibers 33.0 a* 25.7b 21.2a 80a 633Db
Rockwool 336a 264a 19.8a 80a 66.0a

*Means in columns are separated by LSD at P=0.05.
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Table 8. Yield comparison of hydroponically-cultured cucumbers between rockwool and synthetic fiber media.

Medi Fruit weight Fruits (No./plant) Yield (kg/10a) Marketable yield

edum (8) Marketable Total Marketable Total % Index
Synthetic fibers 113 &% 213a 26.1a 5,061 a 6,201 a 8l.6a 102
Rockwool 115a 20.5a 258a 4,946 a 6,240 a 793 a 100

“Mean in columns are separated by LSD at P=0.05.
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Fig. 1. Concentrations of inorganic nutrients measured from the solutions in the root zone of cucumbers growing in synthetic
fibers and rockwool media. Concentrations of the nutrient solution prepared to supply to the plants is also presented for com-
parison. Early, Nov. 15; Middle, Dec. 15; Late, Jan. 15.
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