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Effects of the Different Substrates on the Plant Growth and Mineral
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Abstract. We have also clarified the effects of the different substrates; (perlite, peatmoss and granular rock-
wool) on the plant growth and the mineral contents of Campanula takesimana until 70 days after transplant-
ing. Overall plant growth in terms of plant height, stem diameter, number of leaves, root length, fresh and dry
weight of shoot and root were increased in the order of that mixed perlite and peat moss (50: 50, v/v)>peat
moss (100%) > perlite (100%)>granular rock wool (100%). Mineral contents in plants were much more in
the order of potassium (15.38-43.91 cmol/kg), calcium (5.48-7.78 cmol’/kg), magnesium (4.38-6.55
cmol‘/kg) and sodium (1.25-1.69 cmol*/kg). The higher mineral contents of plants were also most made in
the mixed substrates of perlite and peat moss (50: 50, v/v).
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Table 1. Effects of the different substrates on the plant height, stem diameter, number of leaves and root length of Campan-

ula takesimana in water culture.

Weeks after transplanting Substrates Plant height Stemdia.  Numberof Root length
(cm) (mm) leaves (cm)
2 Perlite 100% 3.1d 28¢c 2.7d 10.7b
Perlite : peat moss =50%:50% (v/v) 3.7d 3.0be 33cd 88¢c
Granular rock wool 100% 33d 2.8¢ 23d 7.0¢
Peat moss 100% 3.5d l.6d 27d 72¢
4 Perlite 100% 3.6d 3.8 bc 72b 13.1 ab
Perlite : peat moss =50%:50% (v/v) 52¢ 41b 85b 12.1 ab
Granular rock wool 100% 41c¢ 3.7bc 44c 1190
Peat moss 100% 49c¢ 3.1bc 55¢ 10.6b
6 Perlite 100% 43¢ 43b 770 13.8 ab
Perlite : peat moss =50%:50% (v/v) 70b 440 8.8b 122 ab
Granular rock wool 100% 52¢ 4.1b 46¢c 12.0 ab
Peat moss 100% 7.6b 3.5bc 58¢ 11.9b
8 Perlite 100% 42¢ 45b 87b 152a
Perlite : peat moss =50%: 50% (v/v) 95a 48b 10.2 ab 13.8 ab
Granular rock wool 100% 6.3 be 450 6.7 bc 12.7 ab
Peat moss 100% 92a 4.0b 6.5 be 12.7 ab
10 Perlite 100% 6.2 be 78a 123a 16.2a
Perlite : peat moss = 50%:50% (v/v) 10.7a 80a 129a 14.1a
Granular rock wool 100% 72b 7.8a 10.7 ab 13.1 ab
Peat moss 100% 104 a 6.4 ab 9.0b 13.2 ab
Significance
Investigating period (A) ** ** ** *x
% * X%k *

Substrates (B)
Interaction (AxB)

* %k * 3k * %k * %

“Mean separation within columns by Duncan’s multiple range test at 5% level.
*"'represent the significance at 5% and 1% levels by t-test, respectively.
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Table 2. Effects of the different substrates on the weight of Campanula takesimana in water culture.

Weeks after Fresh weight (g/plant) Dry weight (g/plant)
. Substrates
transplanting Shoot Root Total Shoot Root Total
2 Perlite 100% 02d&  03d 05d 0.04¢* 020e 024c¢
Perlite : peat moss =50%: 50% (v/v) 02d 05¢ 0.7cd 0.03e 0.03e 0.06d
Granular rock wool 100% 0.1d 02d 03d 0.02e 0.05e 0.06d
Peat moss 100% 0.1d 05¢ 0.6cd 0.02¢ 0.02e 0.03d
4 Perlite 100% 05¢ 0.7¢ 1.2¢ 007de 024c¢ 0.31 be
Perlite : peat moss =50%:50% (v/v) 09¢ 1.1be 2.0bc 0.13d  0.16cd 029c¢c
Granular rock wool 100% 0.1d 04d 0.5d 0.08de 0.12cd 0.20c
Peat moss 100% 06¢c 08¢ l4c 0.13d 0.14cd 027c
6 Perlite 100% 0.6¢ 1.0 be l.6¢ 0.12d 038¢ 0.49 be
Perlite : peat moss=50% : 50% (v/v) 14 bc 1.6b 3.0b 0.24c¢ 0.29¢ 0.53b
Granular rock wool 100% 0.2d 06¢c 0.8cd 020c¢ 0.16cd 0.36bc
Peat moss 100% 1.5bc 0.9 bc 24 be 022¢ 0.19¢cd 041bc
8 Perlite 100% 1.0be 1.4 be 2.4be 021¢ 054b  0.75b
Perlite : peat moss=50%: 50% (v/v) 25b 17b 42b 050ab 047b  097ab
Granular rock wool 100% 06¢ 08¢ 14c 024 ¢ 0.18¢cd 0.42bc
Peat moss 100% 1.9 be 1.1bc 3.0b 0.30b 02lc¢ 0.51b
10 Perlite 100% 35a 30a 6.5 ab 055ab 0.76a 1.31a
Perlite : peat moss=50%:50% (v/v) 45a 35a 80a 0.76 a 0.65a 141a
Granular rock wool 100% 1.6 be 2.1ab 3.7b 031b 040b 0.72b
Peat moss 100% 35a 2.5ab 6.0 ab 0.57ab 045b 1.02 ab
Significance
Investigating *% *% *% *% *% *%
period (A)
Substrates (B) * * *x * * *
Interaction % - . % x "
(AxB)

?Mean separation within columns by Duncan’s multiple range test at 5% level.
**represent the significance at 5% and 1% levels by t-test, respectively.

Table 3. Nutritional contents in plants of a hydroponically grown Campanula takesimana as affected by the different sub-
strates in water culture at 70 days after transplanting.

Ca Mg Na K
Characters v P,0s(%)
{cmol kg)
Perlite 6.01 b* 6.20 a 1.33a 16.00 b 0.02b
Perlite -+ Peatmoss 7.78 a 6.51a 1.42a 4391 a 0.03a
Rockwool 7.46 a 438b 1.69a 15.38b 0.02b
Peatmoss 5.48b 6.55a 1.25a 17.15b 0.02b
“Mean separation within columns by Duncan’s multiple range test at 5% level.
2. 27|18 ol oixls A (4.38-6.55 cmol*/kg), Na(1.25-1.69 cmol’/kg) T2
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E el mlxe gae z=Ale A HAFoes 778, YAIAuRNA 746, BelolERIA|AA 6.01,
K(15.38-43.91 cmol*/kg), Ca(5.48-7.78 cmol*/kg), Mg  HEX ujx]ollA] 548 cmol'/kgs WERNSITH Table
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