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Effect of the Stratification of Perlite by Particle Size on the Growth
and Yield of Tomato in a Recycling Hydroponics

Han Cheol Rhee*, Kyung Hee Kang, Ki Bum Kweon, and Young Hah Choi
Busan Horticultural Experimental Station, Busan 618-300, Korea

Abstract. The effect of vertical stratification of perlite by particle size on the growth and yield of tomato
in a recycling hydroponics was examined. Vertical stratifications were composed of mixed form of small,
medium and large size (MP), divided forms of small and large size (small/large, DP I), and medium and
large size (medium/large, DP II). Tomatoes showed higher growth in divided form, specially in DP II than
DP 1. Deformed fruits had higher occurrence by 17.8% in the mixed form than divided forms, while they
were not significantly different between mixed forms. Root activity tended to increase during 20 days to 50
days after transplanting (DAT) in all treatments, but showed highest value at 50 DAT in DP II. After harvest
electric conductivity and pH of stratified perlite were slightly higher in upper zone of DP I, but were not dif-
ferent in the other treatments. Mineral contents in the medium after harvest were higher in lower zone than
the upper zone in MP and DP II, but vice versa in DP L.
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Fig. 1. Stratification methods of perlite used in this experiment. Perlite sizes: small (<¢2 mm), medium (¢2~3 mm), large

($4~5 mmy).
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Table 1. Physical properties of the mixed or divided form of perlite.

Treatment  Position Air (%) Liquid (%) Solid (%) Moisture content (%) Bulk density (g - cm™)

Upper 80.1 b* 11.1b 8.8b 50.1b 021b
MP? Lower 80.1b 11.1b 8.8b 50.1b 0.21b
Mean 80.1 1.1 8.8 50.1 0.21
Upper 873 a 6.8¢ 59c¢ 51.2a 0.19¢
DP Lower 765¢ 132a 103 a 495¢ 022a
Mean 81.9 10.0 8.1 50.4 0.21
Upper 76.6c 132a 102 a 49.6¢c 021b
DP Lower 765¢ i13.2a 103 a 495¢ 0.22a
Mean 76.6 132 10.3 49.6 0.22

’MP, Mixed forms of small, medium and large particle perlite; DP I, divided form of small and large size (small/large); DP II,
divided form of medium and large size (middle/large).
YMean separation within columns by Duncan's multiple range test at p<0.05.

Table 2. Effect of the stratification of perlite by particule size on the growth of tomato in a recycling hydroponics.

Treatment Plant height Fresh weight (g) Dry weight (g) T/R ratio
(cm) Top Root Top Root

MP* 116 b* 213b 125b 245b 1430 1.71b

DP 121 a 241 a 131a 27.7 ab 15.0 ab 1.84a

DP 120 a 254 a 135a 29.1a 159a 1.89a

"MP, Mixed forms of small, medium and large particle perlite; DP I, divided form of small and large size (small/large); DP II,
divided form of medium and large size (middle/large).
YMean separation within columns by Duncan's multiple range test at p<0.05.
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Table 3. Effect of the stratification of petlite by particle size on the mean fruit weight, number of fruits, fruit weight and %

malformed fruit of tomato grown in a recycling hydroponics.

No. of fruits Fruit weight Yield Malformed
Treatment K
per plant Mean (g) Total (g/ptant) (kg/10a) fruits (%)
MP* 29.1 v 197 a 6,061 ¢ 14,663 b 17.8
DP 313 ab 195a 6,299 b 14,949 a 15.6
DP 324a 199 a 6,681 a 14,992 a 14.3

’MP, Mixed forms of small, medium and large particle perlite; DP I, divided form of small and large size (small/large); DP II,

divided form of medium and large size (middle/large).

YMean separation within columns by Duncan's multiple range test at p<0.05.
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Fig. 2. Effect of the stratification of perlite by particle size
on the root activity of tomato grown in a recycling hydro-
ponics. MP, Mixed forms of small, medium and large per-
lites; DP 1, divided form of small and large size (small/
large); DPII, divided form of medium and large size
(medium/large).
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Table 4. Mineral concentration of the mixed or divided perlite size after harvesting tomato fruits.

. EC NO:-N P,O Ex. cation (cmol - kg™")
Treatment  Position @s-m" pH (mg '3kg") (mg% ksg") K Ca Mg
MP* Upper 141 6.8b 21.2 204b 0.22¢ 1.03b 0.54b
Lower 14b 64c 224 235a 033b 1.45a 0.60 b
DP Upper 1.5a 72a 24.0 23.1a 043a 1.53a 0.86 a
Lower 1.3b 65¢ 23.0 22.1a 0.33b 143 a 0.56b
DP Upper 13b 6.4c 18.3 195b 0.12¢ 1.02b 045b
Lower 1.3b 6.6 be 22.0 22.1a 0.32b 140a 0.66 b

“MP, Mixed forms of small, medium and large particle perlite; DP I, divided form of small and large size (small/large); DP II,

divided form of medium and large size (middle/large).

YMean separation within columns by Duncan's multiple range test at p<0.05.
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