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Effect of the Particle Size of Perlite and Irrigation Amount
on the Growth, Root Activity and Mineral Contents of
Tomato in a Recycling System

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 the particle size of perlite and irrigation amount on the growth, root activity and
mineral composition of tomato was investigated in a recycling system. The particle sizes used were small
(SPP, 61~2 mm), medium (MPP, ¢2~3 mm), (LPP, $4~5 mm). Plant height, fresh weight and dry weight of
tomato at the earlier growth stage were good at 3.0 L/day in MPP and LPP, but these were not significantly
affected by irrigation amount in MPP. Fruit number, weight and yield increased at 1.5 L/day in SPP and
3.0 L/day at MPP or LPP. Deformed fruits tended to increase at higher irrigation amounts regardless of par-
ticle size. Root activity increased with increasing particle size with higher irrigation amount during early
stage after transplanting, but remarkably decreased at 3.0 L/day in SPP as compared with the others at 100
days. Mineral contents of plants after harvest were higher at MPP and LPP than SPP, but were highest at
3.0 L/day in LPP. In conclusion, it was regarded that tomato growth in a recycling system was optimal at
MPP or LPP with 1mgat10n amount of 3.0 L/day.
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2EulEke] ool WAL H FASH 28l Lee . 1996). ZLeL} HelolEE S|} 318
Al oF 650 ha(2000)0 o3l Qlal, FHIA oA viRE HIEEA] Apfolle HEsh A Aol
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B ARE 200000 Pt @] felAeA
S92~ EREFR (Takii Seed Co., Japan) &%= ©|
ot A=A SHAE cell & #3971 50 cm?
Ql 208 ¢4 XEo|A U EFA(Sunshine, Genuine
Co., Canada)?} HEJO|ENo. 1, A=), §E |1
D WvZ TS AES o83t SEA| g
e ErkE AlE ompxr] A okelle] 1/38) o
S ASrdle 19 13, 283 59 3 Folle |
o 234 A, Al 1] Fo| 1~ 97]
A2 o) Akt

800x70x 15 cm(ZAo] x 4] x Zlo)e] Ze2-8 Al
’&e] vl 0.05 mm FA2] PEEECIOHT), &)
< 23 2t Ay dA} A7HEH", ¢1~2 mm V|9
=4, 92~3 mm; U, 04~5 mmE HeolEE A9
o =TI HERlE 1S ®Mo. 1, A, 39)
& o83l ZZe] AV A2 FeElict e
20cm ZHAS R 154 Mol A&AZZ}F 140%20 cm7t
He2 gt A4 F 20em 1H49 FXE B
SAEEHERRE 80, FEGF)E 252 21, SUIE
£ o] 83} wialHo] el Q%= BASIATE. &Y
2 EntE Aulg oAy #iE FH(me- L2
NH," 0.6, NO;~ 7.0, H,PO,” 2.0, K* 4.0, Ca*
3.0, Mg 20 2 SO 200 1F9 1L, 15L,
20L 2 30LE 1¥ 63)= ro] T3k Al
128 o] 3] Jliglet & 1231 A9 28 2
3 Asgor, EAw A dujd) AT
A3 fEg 93 ErkEEGESSEIEGE)S 1508 (w/
VE A5l dutoict 2-37)9] s olFoiRS
) BRI7I(A1-450, FEE)E o83t X3
AT Gy s 3 wiXsInh. £ 2
9 S 718 52 A% 80 g o)) dEE
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Z}zto] AAFE ST the, AEE 80°C Tx7)4|
A 3ARE AERAZ F AESS S5k TRES
st w3k A2 AEARE 4 Ko Fe
slad wlaf7|2 wiiste] F-rgwAdell ARSIt
Zh B Alm | ¥ ARt AAE Kjeldahl
(1030 analyzer, Kjeltec Auto)©. 2, 123 QAke
Vanadatet 2.2 F3li8le] BIAA(UV/VIS spectropho-
tometer, Lambda 18, Perkin Elmen & ©]&3}l =
i), a8]a K, Ca ¥ Mge tenery solution®.
2 B3t & AEE3 Al (atomic  absorbtion
spectrophotometer 3300, Perkin Elmer)= $-433153c}
e Zee gAY 2R o T EZRIY
AT AT 204, 508 2100l 4 HEE
e R 10574 HeE AFHSIATE e AE
e, lTem Zo|2 Ze; £33 & 28 Al
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o EZEA(C\ HNY 1710 M9) QA 5oe B3
E3sl s0mL BEFRE v, AlErt /%) Eekea
o] Wi 5~108 Fssle FHAIATH o) 2mLE
Al AfFHSH W] Ag2 o83, He
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A Wb o ARE 0|83 AFE Age] AR
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2 1mLe) 1% NaNOy& F7Isle] 583t Ao
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7Pa=rh W] wiZelzl e, Hanan S(1981)%
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Table 1. Physical properties of perlite substrate.

Fo| ErlEe] |

Perlite size Air (%) Liquid (%) Solid (%) Moisture content (%) Bulk density (g- cm™)
SPP* 873 a 6.8a 59a 512a 0.19¢
MPP 76.6 b 132b 102b 49.6 b 021b
LPP 76.5b 132b 10.3b 495D 022a
“SPP, small; MPP, medium; and LPP, large particle size.
YMean separation within columns by Duncan's multiple range test at p<0.05.
Table 2. Effect of particle size and irrigation amount on fresh weights and dry weight of plant.
Particle  Irrigation amount  Plant height Fresh weight (g) Dry weight (g) TR
size (L/plant/day) (cm) Top Root Top Root ratio
1.0 129 a 202 ¢ 25.1b 24.9 ab 2.87b 8.7
1.5 128 a 203 ¢ 252b 24.8b 2.89b 8.6
SPP” 2.0 129 a 215a 280a 258a 336a 7.7
3.0 129 a 211a 270a 253a 324a 7.8
mean 129 200 26.3 ab 25.2 3.09 8.2
1.0 121d 194 ¢ 25.1b 233¢ 30la 7.7
1.5 123 ¢ 198 be 24.6 bc 23.8 be 295a 8.0
MPP 2.0 125b 208 b 253b 250a 3.04a 82
3.0 128 a 209 b 253b 25.1a 3.12a 8.0
mean 124 202 25.1 24.3 3.03a 8.0
1.0 119d 185d 240¢ 222¢ 2.88b 7.7
1.5 120d 192 ¢ 240c¢ 23.0¢ 2.88b 8.0
LPP 2.0 125b 195¢ 253b 246D 298a 8.3
3.0 127 a 207 b 257b 25.6a 3.12a 8.2
mean 123 195 24.8 239 2.97 8.0

“SPP, small; MPP, medium; and LPP, large particle size.

YMean separation within columns by Duncan's multiple range test at p<0.05.
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Table 3. Effect of particle size and irrigation amount on mean fruit weights, fruit number and yield per plant.

LR -

)

Particle siz Irrigation amount Mean fruit Fruit number Yield Malformed
size (L/plant/day) weight (g) per plant (g/plant) fruits (%)
1.0 171 29.1b 4978b 24.5
SPp* 1.5 186 a 329a 6,105 a 20.5
2.0 190 a 303a 5,753 a 14.6
3.0 190 a 303a 5,744 a 15.1
1.0 I72b 270b 4,645 ¢ 24.5
1.5 180 a 325a 5,840 b 14.2
MPP 20 1892 31.0a 5.852b 12
3.0 195 a 332a 6,470 a 10.6
1.0 166 b 255b 4236 ¢ 22.3
LPP 1.5 193 a 296a 5,710 b 13.2
2.0 194 a 327a 6,352 a 10.3
3.0 201 a 337a 6,774 a 10.4

“SPP, small; MPP, medium; and LPP, large particle size.

YMean separation within columns by Duncan's multiple range test at p<0.05.
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Fig. 1. Effect of particle size and irrigation amount on yield
of tomato. SPP, small; MPP, medium; and LPP, large parti-
cle size. Bars represent standard error.
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Table 4. Effect of particle size and irrigation amount on root activity of tomato.

Root activity (ug- g™+ h™")

Particle size Irrigation amount (L/plant/day) -
20 DAP 50 DAP 100 DAP

1.0 3422 46.5a 354a
1.5 345a 43.7b 3240
SPPY 2.0 352a 435b 3120
3.0 347 a 41.2b 31.5b

Mean 347 43.7 32.6
1.0 33.8a 413b 342b
1.5 334a 453 a 335b
MPP 2.0 328a 46.7 a 426a
3.0 335a 47.1a 41.8a

Mean 334 45.1 38.0
1.0 334a 42.3b 344b
1.5 347 a 45.6 a 364b
LPP 2.0 319a 46.3 a 413 a
3.0 340a 46.5a 41.5a

Mean 335 452 38.4

"DAP represents days after planting.
YSPP, small; MPP, medium; and LPP, large particle size.

*Mean separation within columns by Duncan's multiple range test at p<0.05.
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Fig. 2. Effect of particle size and irrigation amount on the
root development of tomato. SPP, small; MPP, medium; and
LPP, large particle size.
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Table 5. Effect of particle size and irrigation amount on inorganic nutrient content of plant.

Particle size Irrigation amount (L/plant/day) T-N (%) P (%) Ca (%) Mg (%) K (%)
1.0 254 1.0a 2.6a 12a 52a

SPP* 1.5 25a I.l1a 28a 12a 33b
2.0 26a 08a 26a 1.2a 4.1 ab

3.0 24b 1.1a 24b 1.0b 3.9ab

1.0 23b 1.0a 2.7a 1.1b 34b

1.5 24b 13a 2.6a 12b 31b
MPP 2.0 2.8a 09a 2.8a l4a 4.3 ab
3.0 2.6a 1.la 29a 14a 46a

1.0 26b 09a 23b I.1b 35¢

LPP 1.5 26b 10a 30a 1.1b 33¢
2.0 37a 09a 2.8a 14a 49a

3.0 36a [2a 2.8a 1.5a 4.1b

“SPP, small; MPP, medium; and LPP, large particle size.

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