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Abstract. This study was conducted to clarify the effects of the different mixing ratios of substrate mix-
tures based on peat moss and the concentration of. nutrient solution on the growth of tomato (Lycopersicon
esculentum Mill.) seedlings. Substrates such as peat moss, rice hull, carbonized rice hull, decomposed saw-
dust, perlite and granular rock wool were mixed and used. The concentration of nutrient solution were
adjusted to EC 0.5~ 1.5 mS/cm. The volumetric moisture contents became higher as peat moss mixed were
much more. Total porosities in all substrate mixtures were over 80%, and pH in substrate mixtures became
lower as the volume of peat moss mixed higher. Mixing ratios of substrates suitable for the production of
tomato seedlings with the higher quality were peat moss:rice hull:carbonized rice hull:decomposed
sawdust : perlite=25:10:25:20:20 (v/v). The plant growth was not significant among the different sub-
strate mixtures. However, plant growth such as plant height, leaf area, and total dry weight became signifi-
cantly increased as EC increasing.
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Table 1. Composition ratioes of peatmoss-based substrates by volume per volume.

(Unit: %, volume ratio)

Treatment  Peatmoss Rice hull  Carbonized rice hull Decomposed sawdust Perlite Granular rockwool
Ml 25 10 25 20 20 -
M2 30 25 - 20 - 25
M3 40 40 - 20 - -
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Fig. 1. Diagram of raising seedling system used in this experiment.
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Table 2. Physio-chemical properties of substrate mixtures
used in this experiment.

Treatment Pv (%) E(®%) pH(1:5) EC(mS/cm)
M1 65.32 82.22 5.6 4.0
M2 68.36 80.98 6.1 4.0
M3 73.24 81.74 5.3 4.6

2 Pv: volumetric moisture content, E: total porosity, EC:
electric conductivity
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Table 3. Growth characteristics of tomato plug seedlings as affected by the different substrate mixtures and concentration of

nutrient solution (EC) at 31 days after sowing,

Substrate? EC (dS-m™) Plant height (cm) Stem dia. (mm) No. of leaves Max. root. length (cm) Leaf area (cm?) S/R ratio

Control 48¢” 138¢ 23¢ 193b 43f 2.50 gh
EC0.5 11.2d 330¢ 6.3 cd 24.1 ab 71.7e 349 ¢f
Mi EC1.0 133¢ 413 be 7.0 abc 25.8 ab 105.7d 3.97 de
EC1.5 i6.1a 4.51 ab 7.3 ab 254 ab 136.3bc  5.59b
Control 44e 1.34¢ 20e 28.2 ab 3.0f 1.89h
EC0.5 12.1d 3.57d 6.0d 28.1 ab 783¢ 3.20fg
M2 EC 1.0 14.8b 3.30d 7.0 abe 24.5 ab 112.0cd  3.97de
EC 1.5 16.2a 4.64 a 7.7a 22.0 ab 1573 a 6.40a
Control 48e 141e 2.7e 310a 53f 1.90 h
EC0.5 11.8d 3.40d 6.7 bed 29.0 ab 80.7¢ 3.04 fg
M3 EC1.0 14.6b 4.04c¢ 7.0 abc 24.7 ab 1247bc  4.46¢d
EC1.5 16.4a 485a 7.3 ab 24.8 ab 165.7 a 5.08 be
Significance
Substrate (A) NS NS NS NS NS **
EC (B) *k *% *% NS *% *k
A xB k% k% Kk NS kK *
“See the table 1.
YMean separation within columns by Duncan’s multiple at 5% level.
NS, " **Non-significant or significance at 5% or 1% levels, respectively.
Table 3. Continued.
Substrate? EC (dS'm") Fresh wt.(g/plant) Dry wt.(g/plant DW/EW (%)
Leaf Stem Root Total Leaf Stem Root Total
Control  0.17g” 0.08d 0.1lc 036g 002g 00lg 001d 003g 9.31 bed
EC05 224f 1.0l ¢ 1.37b  462f 027f 0.07f 0.10c 044 f 9.52 be
Ml EC10 3.06de 1.73b 1.51ab 630d 0.36de 0.12e¢ 0.12abc 0.60de 9.46 bed
EC15 417b 2.63a 134b  8.15b 043bc 0.15bc 0.1l bc 0.68 bed 836 cd
Control 0.12g 0.06d 0.10c 027g 0.02g 00lg 001d 003g 1221a
M2 EC0.5 241f 116c 156ab 513f 031ef 0.08f 0.12abc 0.51ef 9.94b
EC1.0 339c¢d 1.78b 1.51ab 6.68d 0.40cd 0.12de 0.13ab 0.65cd 9.67 be
EC15 496a 289a 1.38ab 922a 0.49ab 0.16a 0.10bc 0.76 ab 8.18d
Control 020g 009d 0.19c 048g 0.02g 001g 0.02d 004¢g 8.99 bed
M3 EC05 255ef 1.17¢ 1.73a  545f 032ef 008f 0.13ab 0.53ef 9.79b
EC1.0 378bc 194b 1.60ab 732b 044bc 0.13cd 0.13abc 0.70 be 9.59 be
“EC15 50la 273 a 1.70ab 9.44a 0.54a 0.16ab 0.14a 0.83a 8.80 bed
Significance
Substrate (A) NS NS NS NS NS NS NS NS *
EC (B) *k Y *% Hk Kok LX) Hok *k NS
AxB &k dook k% £33 %k * %k *k koK NS

“See the table 1.
*Mean separation within columns by Duncan’s multiple at 5% level.
NS "*Non-significant or significance at 5% or 1% levels, respectively.
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Fig. 3. Dry matter partitioning rate (DMPR) in tomato plug seedlings as affected by the substrate mixtures and different con-

centrations of nutrient solution. (M1, M2, M3 see the table 1).
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Fig. 4. Specific leaf area (SLA) and relative growth rate (RGR) in tomato plug seedlings as affected by the substrate mix-
tures and different concentrations of nutrient solution. (M1, M2, M3 see the table 1).
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Fig. 5. Crop growth rate (CGR), leaf area index (LAI) and net assimilation rate (NAR) in tomato plug seedlings as affected
by the different substrate mixtures and different concentrations of nutrient solution. (M1, M2, M3 see the table 1).
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