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Desirable Particle Size Distribution of Perlite
for Tomato Bag Culture
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Abstract. The physical properties of seven perlites different in particle size distribution were investigated to
develop perlite bag culture in Korea. Particle sizes of 1.0-2.8 mm and larger than 2.8 mm were rather evenly
distributed in S-1 (1.2-5 mm), S-2 (0.15-5 mm) and S-5 (Parat No. 1). Larger particles were less in S-3 (1-3
mm), S-4 (Parat No. 2), S-6 (OTAVI) and S-7 (Agroperl B-3). S-4, S-6 and S-7 contained lots of particles less
than 1 mm in size. Total porosity was similar among substrates with the value of 59~62%. Container capacity
was between 35-40% regardless of substrates except in S-2 with 27.7%. Water content, which was about 60%
at 0 kPa, was decreased sharply at 4.90 kPa regardless of substrates, which meant the easily available water
was plenty in any kind of perlite tested. Substrates, S-1, S-2 and S-3 with different particle size distribution,
were investigated to evaluate for perlite bag culture. Six tomatoes (Licopersicon esculentum Mill. cv. Rokku-
sanmaru) were planted in a perlite bag of 40 liters with the dimension of 120 cm in length and 34 cm in
width. The amount of nutrient solution supplied and its drainage dependent on daily integrated radiation didn't
show any regular trend during the growth. Roots in the bag were distributed evenly in S-1 and S-2 than in S-
3. Plant grown in S-1 showed the highest total and marketable yield of 8,628 and 7,759 kg/10a, respectively.
The number of small size fruits and malformed fruits were more in S-3. Consequently, S-1 with the particle
size distribution of 1.2-5 mm is suggested as desirable substrate for perlite bag culture.
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Table 1. Types of perlites for test.

C AR - DA - A
TESA 5 2l 42 Choi 5(1997)9 HHol
w2t Pt

T 492 BelE 548 2R 7R iR
oM E2)d B40) O =l A|B§ 2714 w9}
AEA A2k wi=)e)) disle] Au) 28438 Hrta)r)
Azl FRHEJT, AT ArE571Ede) Wz
B el 2004390 ARSI AWy 2REEE
HEErE 2R AERER, B)E ARSI
on, HalolE JEEZI} e 371R] HIA|, S-1
(1.2~5mm)yZ} gl S-2(0.15~5mm), £HL S-3(1~
3mm)E HEo|E 52 Aztsie] ARkt -1
AEA ANEAF vilolm, 29} 8.3 Sl £
g Al Hejo|E wjxjolt), g uixle A
o] kBl om, HIED SRS ARSgT 3
A5 6175 AACE AT 1Ee o) 120x
34emlAIEF 40 2E], SHuld T 0.1mm)HT}.

ALl AT dxjsla, F4] 51 A A
& g oz a3t g A i F& 2}
F 31X 3em Hofl ke Z 5cm FY)2 1
FAolol], 2 G 37lol] WHEQITh 4aS 3)u)sle]
39 2909 °F N7 FAlskaL, wldE wrhA] $5-5)
BT AET Wil SiYulA] o g stk
24l 7] Appeldct. A% 5 B 06-164]
Atololl ZAFUAMFISR: Integrated solar radiation)ol)
o B &, SYNYREE 104 D 144]0] g
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o 3i5Act. ISRl )3l F & 79 1SR AAHg 2
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4000, Spainys ©|&3I5ict. T widAe] pHE 6.0,
ECE [2dS-m™oj%lom ujdhe] pHE 7.56, ECe

Label Product name Maker

S-1 New Gungon(Korea)
S-2 Greento-hydroponic(for seedling) Gungon(Korea)
S-3 Greento-peral 03(for seedling) Gungon(Korea)
S-4 Parat No. 2(for hydroponic culture) Samson(Korea)
S-5 Parat No. 1(for hydroponic culture) Samson(Korea)
S-6 OTAVI(for hydroponic culture) Otavi(Spain)
S-7 Agroperl B-3(for hydroponic culture) Agroperl(Spain)
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Table 2. Classification of particle size in perlite by Korean
Standards.

Classification Particle size distribution

0.3 less then 0.3 mm> particle size 60% over
0.15-0.6 0.15-0.6 mm particle size 60% over
0.3-1.2 0.3-1.2 mm particle size 60% over
0.6-2.5 0.6-2.5 mm particle size 60% over
1.2-5 1.2-5 mm particle size 60% over
2.5-10 2.5-10 mm particle size 60% over

Table 3. Distribution (%) of particle sizes in the different types of perlites for testing.

Particle size distribution S-1 S-2 S-3 S-4 S-5 S-6 S-7
> 5.6 mm 0.1 0 0 0 0 0.25 0
5.6~4.0 mm 16.22 9.99 0 0.23 0.21 377 4.13
4.0~2.8 mm 41.34 52.08 8.85 8.61 40.12 11.71 18.13
2.8~2.0 mm 24.62 31.51 58.56 21.81 41.45 11.43 16.05
2.0~1.4 mm 10.86 3.97 21.25 15.55 10.08 11.15 14.45
1.4~1.0 mm 434 0.33 4.85 21.31 3.92 9.53 11.25
Particles larger than 1.0 mm 97.48 97.88 93.51 67.51 95.78 47.84 64.01
1.0~0.71 mm 0.69 0.21 1.09 15.29 1.34 7.75 8.53
710~500 um 0.56 022 0.56 13.51 0.98 9.25 8.77
500~335 um 0.31 0.29 0.55 2.65 0.72 7.75 9.41
335~300 pum 0.23 0.17 0.17 0.14 0.08 0.20 0.13
300~250 um 0.12 0.37 0.33 0.28 0.22 7.85 0.99
250~180 um 0.11 0.41 0.49 0.14 0.28 12.37 3.05
180~150 um 0.14 0.13 0.15 0.10 0.14 3.03 0.13
150~106 um 0.14 0.17 0.86 0.17 0.24 2.03 2.21
<106 pm 0.22 0.15 2.29 0.21 0.22 1.93 2.77
Particles smaller than 1.0 mm 2.52 2.12 6.49 32.49 422 52.16 35.99
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Fig. 1. Moisture retention-Water content curve of various
perlite types.

Table 4. Physical properties of various expanded perlites for testing.

Substrate TP? cc AS* . Bulkdensity Particle density Total water Water retention
(%vol) (%vol) (% vol) (grem™) (grem™) (g H,0347.5em® (g H,O/em®)
S-1 60.99 40.37 20.61 2.04 5.22 140.3 0.403
S-2 62.08 27.74 34.34 2.04 5.39 96.4 0.277
S-3 59.57 35.98 23.60 4.98 2.01 125.0 0.360
S-4 59.00 36.94 22.06 2.00 4.89 128.4 0.369
S-5 62.20 34.87 27.34 2.08 5.51 121.2 0.349
S-6 59.12 38.69 20.43 1.95 4.76 134.5 0.387
S-7 58.96 36.61 2235 2.00 4.86 127.2 0.366

*TP: total porosity, YCC: container capacity, *AS: air space.
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Fig. 2. Amounts of irrigation and drainage by daily integrated solar radiation of different perlite types in tomato perlite bag

culture.
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Fig. 3. Relation between irrigation and drainage by DISR(daily integrated solar radiation) in tomato perlite bag culture using

S-1 substrate.

S-2

Fig. 4. Distribution of root mass on the cross section of perlite bag. The upper pictures were taken after roots were stained
and the lower images show root distribution analyzed by the image acquisition program.
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Table 5. Growth characteristics of tomato in perlite bag culture with the different particle sizes.

Perlite particle Plant height Leaf length Leaf width Stem diameter Fresh weight
size” (cm) (cm) (cm) (mm) (g/plant)
S-1 159 435 442 18.0 857

S-2 149 41.7 42.6 16.6 867

S-3 161 419 44.7 19.1 989

2§-1 (¢1.2~5 mm), $-2 (¢0.15~5 mm), S-3 (¢1~3 mm).

Table 6. Yield and fruit quality of tomato in perlite bag culture with the different particle sizes.

Perlite particle Total yield Marketable yield Small fruit’ Malformed fruit Sugar contents
size* {(g/Plant) (g/Plant) (g/Plant) (g/Plant) (°Brix)

S-1 9,145% a 8515a 409b 222b 49

S-2 8,470 b 7,930b 318¢ 221b 5.1

S-3 8,961 a 7,902 b 472 a 586a 5.0

S-1 (¢1.2~5 mm), S-2 ($0.15~5 mmy), S-3 (¢1~3 mm)
YSmall fruit : fruit weight under 100g

*Mean separation within columns by Duncan's multiple range test at P=0.05
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