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Effect of Growth Inhibitor Produced by Thuja orientalis

Kil, Bong-Seop

Depariment of Science Education, Wonkwang Unwversity, Iri, Kovea

ABSTRACT

To elucidate phytotoxic effects on the growth of receptor plant, germination and growth exper-
iment of selected species have been performed with aqueous extracts and volatile substances of
leaf and stem of donor plant, Thuja orientalis.

The extracts of T. orientalis caused suppression effect of germination and seedling growth of re-
ceptor plants. In particular, dry weight growth was severely decreased by the extracts of leaf and

stem of T. orientalis. Germination and seedling growth of receptor plants were inversely pro-
portional to the concentration.

Gas chromatography method was employed for analysis and indentification of phytotoxic

substances from 7. orientalis. Forty-two kinds of chemicals including a-thujone were identified
from T. orientalis essential oil.

Bioassay was performed with 6 chemicals such as a-pinene, a-terpinene, 7-terpinene, g
-myrcene, and among them bornyl acetate was the strongest growth inhibitor.

Key words:Thuja orientalis, Aqueous extracts, Volatile substances, Bioassay, Bornylacetate,
Growth inhibitor
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Table 1. Effect of aqueous extracts of Thuja orientalis leaf on seed germination of selected species
sown in petri dish

Extract concentration(%;)

Species Control 10 0 50 0 100
Achyranthes japonica 36.3° 44.5° 38.3%® 27.% 10.8¢ 4.8°
Lactuca sativa 29.3% 21.8° 20.3° 20.5° 18.0° 15.3°
Plantago asiatica 43.8° 39.0% 38.8%° 28.8° 36.8% 28.5°
Artemisia princeps

var, orientalis 34.3° 35.3° 28.0° 25.3° 21.3° 25.5°
Chrysanthemum boreale 48.3° 37.8> 37.5% 39.5%® 27.5¢ 29.0¢¢
Oenothera odorata 43.5% 46.3° 43.8% 43.8° 44.8° 47.3%

* Within each treatment, means followed by the same letter are not different at 5% level, by Duncan’s
multipie-range test.

Table 2. Effect of aqueous extracts of Thuja orientalis stem on seed germination of selected species
sown in petri dish

Extract concentration(%)

Species Control
10 30 50 70 100

Achyranthes japonica 36.3° 26.0° 23.8% 7.0¢ 7.0° 7.5°
Lactuca sativa 24.3° 19.0° 19.0%® 17.8% 16.0% 11.3°
Plantago asiatica 47.5% 41.8% 37.8% 36.8% 40.8% 39.0°
Artemasia princeps

var, orientalis 32.5% 27.5° 28.5° 27.0° 4.3 35.0°
Chrysanthemum boreale 48.3° 44.0°° 38.3° 41.5% 39.0° 44.5%
Oenothera odorata 46.3 38.0° 29.0P 14.5° 8.5° 4.8°

* Within each treatment, means followed by the same letter are not different at 5% level, by Duncan’s
multiple-range test,
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Fig. 1. Relative elongation rate (RER) of receptor plants sown in plastic pot at different
concentrations of Thuja orientalis leaf extract.
O-0. Achyranthes japonica, [1-U]. Oenothera odorata,
X-X, Lactuca sativa, O-25. Artemusia princeps var. orientalis.
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Fig. 2. Relative dry weight rate(RWR) of receptor plants sown in plastic pot at different
concentrations of Thuja orientalis leaf and stem extract. Keys to legends as in Fig. 1
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Table 3. Seed germination of experimental species tested with different concentrations of volatile
substances of Thuja orientalis

Concentration(g /1,800 ml)

Species Control 5 10 0 50 20 100
Achyranthes japonica 47.0° 43.8° 32.3° 17.3% 21.5% 24.5% 7.0
Lactuca sativa 48.5% 47.5® 45.8%° 46,8 44.5% 42,8 40.3¢
Artemisia princeps

var. orientalis 14.5° 22.8° 16,8 17.5% 16.3% 14.0° 14.3°
Oenothera odorata 40.0° 44.8% 42.5° 42.8% 41.0° 44.3° 43.8*

* Within each treatment, means followed by the same letter are not different at 5% level, by Duncan’s
multiple-range test,
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Table 4. Seedling elongation(mm) of experimental species tested in petri dish with different concen-
tration of volatile substances of Thuja orientalis

Concentration(g /1,800 ml)

Species Control T T T
10 30 30 70 100
Achyranthes japonica 37.9° 379 28.8° 26.6% 21.9" 31.6° 14.7¢
Lactuca sativa 49.7% 26.1° 20.5° 19.2°¢ 17.9% 16.2¢ 13.7
Artemisia princeps
var, orientalis 14,3 11.8%® 9.9 10.0% 9.5™ 10.1% 8.2%
Oenothera odorata 25.4° 23.0° 20.99% 21.9° 21.8% 21.3% 19.8°

* Within each treatment, means followed by the same letter are not different at 5% level, by Duncan’s
multiple-range test,
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Fig. 3. Gas chromatogram obtained by using a sample of the essential oil of Thuja orientalis leaf.
Key to numbers: 1=a-thujone, 2=a-pinene, 3=cis-pinene, 4=camphene, 5=4-pinene, 6=sabi-
nene, 7=a-3-darene, 8=myrcene, 9=a-phellandrene, 10=limonene, 11==4-phellandrene,
12=trans-2-hexenal, 13=Y-Terpinene, l4=trans-g-ocimene, 15==p-cymene, 16=n-octanal,
17=terpinolene, 18=cis-3-hexen-1-01, 19=trans-2-hexen-1-01, 20=linalooloxide,
21=cis-a-Bergametene, 22=linalool, 23=bonyl acetate-+g-terpineol, 24=g-caryophellene,
25=4-terpineol, 26=a-guaiene, 27=a-humulene, 28=nerylacetate, 29=terpinylacetate,
30=terpineol+borneol, 31=a-murolene, 32==Y-bisabolene, 33=isolongifolene, 34=2-hydroxy-
methyl-bluzoate, 35=cisronellol+g-sesquiphellandrene, 36=8-phenylethylicohol, 37=0-mer -
thoxyacetophenone, 38=Cedrol, 39=T-dadinol. 40=a-cadinol, 41="farnesol, 42=dodecanoic acid.
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Fig. 4. Relative germination ratio(RGR) of receptor plants tested at different concentrations of
chemicals{O-O, Lactuca sativa: -4, Achyranthes japonica). Keys to chemicals, A=a-humu-
lene: B=a-terpinene: C==a-pinene:D=Y-terpinene: E=bornyl acetate: F=#-myrcene.
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Fig. 5. Relative elongation ratio(RER) of receptor plants tested at different concentrations of
chemicals(O-O, Lactuca sativa: -2, Achvranthes japonica). Keys to chemicals as in Fig. 4.
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