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Effects of Aluminum Solution Treatment on
Seed Germination and Seedling Growth of
Three Tree Species’
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ABSTRACT

To examine aluminum toxicity on woody plants, aluminum solution and ground water (pH 6.75) were
treated on the seeded pot(48x33x9cm) of Pinus thunbergiana, Thuja orientalis and Ligustrum obtusifolium,
filled with sand, three times per week, 5mm per time, from April 28, 1993 to June 16. Aluminum solution
were prepared 1.0, 2.5 and 5.0mM aluminum potassium sulfate, dilulted with ground water. Growth-re-
lated characters(seedling number, seedling height, top, root and total dry weight) were measured and
compared among species and treatments. The response of seedling growth-related characters to alumi-
num solution treatment differed among the species, and the most sensitive species is Ligustrum
obtusifolium, and the most tolerant species is Pinus thunbergiana.
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Table 1. Mean values of seedling number, height and dry weight of Pinus thunbergiana for each treatments.

Seedling Seedling Seedling dry weight(mg)
Treatment :
number height(cm) Top Root Total
Control(pH 6.75) "13.0a 460a 76.8 b 8.8a 85.7b
1.0 mM Al sol. (pH 4.00) 14.0a 452 a 109.1a 7.3ab 116.4a
2.5 mM Al sol, (pH 3.79) 12.0a 4.67 a 102.7 a 6.9 ab 109.6 a
5.0 mM Al sol. (pH 3.64) 40D 2.88b 50.8 ¢ 29b 53.7¢c
F-value 5.02* 6.02* 9.21* 3.21* 8.64*
* Indicate significances at 5% level
** Indicate significances at 1% level
Differences in letters in vertical columns indicate difference at 5% level for Duncan test
Table 2. Mean values of seedling number, height and dry weight of Thuja orientalis for each treatments.
Treatment Seedling Seedling Seedling dry weight(mg)
number height(cm) Top Root Total
Control (pH 6.75) 16.0 a 3.46a 60.3 a 123 a 72.7a
1.0 mM Al sol. (pH 4.00) 16.0a 33la 65.7 a 10.7 ab 76.4a
2.5 mM Al sol. (pH 3.79) 16.0a 3.20a 6l.1a 89b 69.9 a
5.0 mM Al sol. (pH 3.64) 6.0b 225b 49.3b 6.2 ab 55.5b
F-value 4.76* 7.83% 4.35* 2.87 3.72*

»

Indicate significances at 5% level
** Indicate significances at 1% level

Differences in letters in vertical columns indicate difference at 5% level for Duncan test

Table 3. Mean values of seedling number, height and dry weight of Ligustrum obtusifolium for each treatments.

Treatment Seedling Seedlmg Seedlmg dry Wexght(mg)
number height(cm) Top Root Total
Control (pH 6.75) 90a 5.58 a 87.8a 18.3 106.2 a
1.0 mM Al sol. (pH 4.00) 2.0b 2.50b 426Db 13.4 56.0 b
2.5mM Al sol. (pH 3.79) 2.0b 2.60 b 38.9b 12.7 51.7b
5.0 mM Al sol. (pH 3.64) - - - - _
F-value 5.23* 10.70** 5.87 0.81N8 5.09°

* Indicate significances at 5% level
** Indicate significances at 1% level

Differences in letters in vertical columns indicate difference at 5% level for Duncan test
—No data available
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Table 4. Relative resistance of tree species to aluminum solution treatment.

Top dry

Tree species Seedling Segd]ing ‘ Roqt dry Tota'd dry
number height weight weight weight
Pinus thunbergiana T T T I T
Thuja orientalis T T T S T
Ligustrum obtusifolium S S S S S

T: tolerant, I: intermediate, S: susceptible,
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