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ABSTRACT

To find out allelopathic potential of naturally occurring substances emitted form Pinus koraiensis,
water extracts and volatile substances of the tree materials were provided and used for tests such
as seed germination and seedling growth test.

In general, the more was the concentration of the extracts and essential oils, the worse was
growth effect of the selected species. The germination and the growth were inversely proportion-
al to the concentration of the extracts and the essential oils of P. koraiensis. In other words, the
chemical substances had the biological toxic activity.

GC and GC/MS methods were employed for analysis and identification of phytotoxic subst-
ances from the tree leaves. Sixteen chemical compounds were identified from water extracts and
nineteen from essential oils of P. koraiensis leaves.

Through the experiment on germination and seedling growth test, the chemical substances

naturally occurring from P. koraiensis seemed to be responsible for the allelopathic potential in
this study.
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Hewlett Packard 5890A Capillary GC, column® SE 54(50mX0. 33 #m X 0. 2mm)o) 1
oven == 45CAA 55/ FA5 2, 300C7AHA 4C/min $E2 & F 35/ w289
™, injector 2EE 250C AL transfer line =% 250°C, ion source &EE 200C o™
carrier gas flow= 0.5mg/min(He) 2, head pressures 34psiZ &G I split ratios= 1: 102
g2 &9t

£mes T

AT Aoz Ry G #RE (LEYHES) BE"E RES 1, 3, 5 7, 1041¥ Petri dish
(210ml)ol zbz} ZH|8to, wvictel] @AWE 20 1 Yo 434 1S HL 3 2¢ 28 o
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Table 1. Effect of water extracts of Pinus koraiensis leaves on percent seed germination
of selected species sown in Petri dishes,

Extraction time (hrs,)

Control
24 48 72 96 120
Echinochloa crus-galli 58.0° 47 5% 33.0°¢ 29.0° 25.0° 27.5°
Plantago asiatica 95.8% 94.5% 82.0° 80.0° 96.5° 91.0°
Achyranthes japonica 82.5% 68.5° 37.5° 13.5% 6.7° 19.34
Oenothera odorata 75.0° 70.5° 46.5° 21.0° 29.0° 24.5¢
Lactuca sativa 45.5% 45.3° 44.3° 20.5° 0.0° 0.0°

+ within each treatment, means followed by the same letter are not different at 5% level,
Duncan’s multiple-range test.
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Table 2. Seedling elongation of selected species treated in water extracts of Pinus
koraiensis leaves grown in Petri dishes.

Extraction time (hrs.)

Control 24 48 72 96 120
Echinochloa crus-galli 76.5° 74.3° 62.5° 48.7° 20.5° 11.6°
Plantago asiatica 21.4° 17 .4° 12.8° 14.3¢ 17.0° 13.1°
Achyranthes japonica 105.5% 73.4° 50.6¢ 34.0¢ 16.1¢ 34.6%
Oenothera odorata 26.7° 26.1° 15.9° 16.0° 11.5% 6.4°
Lactuca sativa 91.0° 81.1° 27.8° 8.4¢ 0.0° 0.0°

* within each treatment, means followed by the same letter are not different at 5% level,
Duncan’s multiple-range test.
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Fig. 1. Effects of water extracts of Pinus koraiensis leaves, stems and roots on the
relative elongation ratio (RER) of selected species seedlings grown in pots,
Legends : x — X, Lactuca sativa . @ — @, Echinochloa crus-galli . A — A,
Oenothera odorata . [ ] — [} Achyranthes japonica : O — O, Plantago asiatica .

Table 3. Effects of water extracts of Pinus koraiensis leaves on the seed germination and
radicle elongation of Lactuca sativa

Concentration (g/1, 800 ml)
10 15 20 25 30

Germination (%) 92.5° 91.0° 90.5° 88.5° 83.0% 25.0%° 77.0°
Radicle length (mm) 16.6° 15.0% 12.7% 10.7%¢ 9.85¢ 10,3 8.5

*+ within each treatment, means followed by the same letter are not different at 5% level,
Duncan’s multiple-range test

Cont.
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SUTRY EEE WEE A RTWE Pl EEREES Pius radiata® litterol A #
Esl = BEB7Y Lolium perenne L. @) F 2ol g ANHY A, Trifolium repens L. &) FAZopol &
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(Fig. 2). ol& 2 OE ol 43S = olEv] allelochemicals® ¢# A 9t}
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Fig. 2. Chemical substances identified from Pinus koraiensis leaves by gas chromatogra
phy.
Key to number : 1, Benzoic acid ; 2, Phenylacetic acid ; 3, Catechol ; 4, Salicylic
acid ; 5, t-Cinnamic acid; 6, m-Hydroxybenzoic acid: 7, p-Hydroxybenzoic
acid ; 8, Phloroglucinol ; 9, p-Phenylbenzaldehyde ; 10, Vanilic acid ; 11, Gentisic
acid ; 12, o-Hydroxycinnamic acid ; 13, Protocatechuic acid ; 14, Syringic acid ;
15, Gallic acid ; 16, Ferulic acid : 17, Caffeic acid.
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Table 4. Volatile compounds of Pinus koraiensis leaves

Quantitive Quantitive

No. | Compound comparison No. | Compound comparison
1 |n-Hexanal + 11 | D-Limonene + +
2 | cis-3-Hexen-1-ol + 12 | Linaly!l formate +
3 | a-Pinene +++ i3 | p-Cymene +
4 @ + f-Phellan- ++ 14 | Camphor +

drene
5 | Benzaldehyde ++ 15 | Terpinen-4-ol +
6 | A-Pinene + + 16 | Eugenol +
7 | B-Myrcene + 17 | Bornyl acetate + -+ +
8 | a-Terpinene +++ 18 | 8-Caryophyllene +++
9 | 3-Carene + 19 | Cadinene +
10 | Dipentene +

sylvestris Z7}A| o} A essential o0il& HHiE GC, MS, NMRZ 77# & 23 46F 79 L&
S AAH(Chalchat et al., 1985).

# %(1988)0] GC/MSE ##hdt A3 P. rigida®] ¥ S a-pinene, 1-hexene-3-ol
formate, sabinene, B -pinene, @ -terpineol®l A, P. densiflora® FHH & B

-caryophyllene, @ -pinene, bornyl acetate, [ -pinene, [ -phellandrene¢l1cta 3t}

e TR
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TRFERS B2 23% Table 59 Zrh

Terpine-4-ol, @ -terpinene “18]3 S -myrcened] EHEIE & ¥IFXol 79 oxH
o EFEAT. 1FAME HEFY BFA HF HAEA JAE JdegdlA @ RS ter
pinene-4-olelth. &, Ao Fojg ko] 141/210mIEN A ] Wol& 2 thZ T4t 44.3%
of BRI 741210mlEANM = A $ 10.2% 222 10ml/210miEN M &= A3F #HE7F g4
28

Table 5. Germination percentage of Achyranthes japonica tested in different concentrations
of chemicals

Concentration (g1/210ml)

Chemicals Cont .,

1 3 5 7 10
Terpinen-4-ol 88.0¢° 39.0° 26.0" 16.0% 9.0 0.0°
a-Terpinene 99.0° 89.0%° 85.0% 82.0% 75.0* 71.0°
a-Pinene 98.0" 77.0% 58.0% 62.0° 59.0% 53.0°
Caryophyllene 91.0% 94 .0* 93.0* 95.0% 92.0% 94.0%
B-Myrcene 92.0° 73.0%° 63.0*° 54.0%° 49.0° 44.0°

« means within rows followed by same letters are not significantly different at the 5% level by
Duncan’s multiple-range test.
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