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Bioassay of Allelopathy Substance Related Injury by Successive
Cropping in Alfalfa(Medicago sativa L.)

In Soo Jeon*, Myung Cho Kim*, Jang Hyun Hur*, Chang Yeon Yu*,.

Dong Ha Cho* and E Hun Kim*

ABSTRACT : This experiments were conducted to determine the effect of allelopathy and
autotoxicity in alfalfa, Among several alfalfa cultivars, the substances exudated from seven
cultivars including Medicago sativa, ¢.v. Luna, Sparta, Magnum, Husky, Milkmaker, Challenger
and Anchor inhibited the germination and seedling growth of radish, ranging from 60 to 80%.
When allelopathic substances were exudated from the soil of the alfalfa-cultivated field, the
increased levels of substance retarded the germination rate and seedling growth of radish and al-

falfa. The inhibition rate was about 80%, compared with that of control.

Thus, this study

indicates that the allelopathy and autotoxicity substances of alfalfa influenced the germination
and seedling growth in alfalfa itself and radish. When allelopathic substances were analysed by
using gas chromatograph, several kinds of phenol compounds were detected as follows; Salicylic
acid, hydroxybenzoic acid, vanillic acid, syringic acid, coumaric acid, and ferulic acid.

Key words : Allelopathic, Autotoxicity, Phenol compounds, Alfalfa.
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A, Instrument : Gas Chromatograph HP 5890
Series Il (Hewlett Packard U, S. A)

B. Detecter :

C. Column : Capillary column(20m x 0.530mm
1.D)HP-1 100% dimethylpolysiloxame(Gum)

D. Temperature : Injection port 250°C, Oven
130~230C, Detector 270°C (Tem, /minute)

E. Gas flow : Nitrogen (N,) 5.00ml /min,
Hydrogen(H,) 3.5ml /min, Air 110.00m! /min

F. Attenuation : 2°=3

G. Chart speed : 0.5 inch /min

H. Injection volumn : 1.4

Nitrogen phosphorus detector
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A, 15g Sample
Extract with 70% EtOH
3 replications 1 time - 100ml /5min,
2 times - 50ml /3min,
3times - 50ml /1min,
B. Filteration(Pressure equipment)

C. Concentration(rotary evaporator: About an hour required.)

[
D. Hexane 50m! added (Constitution elimination of the lipid)

E. Water phase Hexane phase

F. Acidification(pH2, 1N HCl used, identification litmus paper)
G. Extract with 50ml ether added

H. Ether phase(upper layer) H,0 ‘Phase(under layer)-3 replications

|
1. H,O elimination by througth of the Na,SO, layer.

!
J. Concentration(ether elimination)

|
K. TMS 1ml used(Bis- trimethylsilyacetamide, 1.25% solution
in acetonitrile)
L. 2-3 minute heating to the 60 incubater
|
M. G.L.C analysed
a. F.I.D used
b. 5% SE-30 Column

c. Injection temp. setting
d. Detector temp. setting
e. Oven temp. setting
f. Gas flow setting

Fig. 1. Sampling process,

Phenol compounds E£-& acetonitrile®
Mg & o] &8 5000, 2,000, 1,000, 500,
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Fig. 2. Stnadard curve of phenolic compound.
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Fig. 3. The effects of alfalfa seed exudates
on the germination and seedling
growth of radish 10 days after plant-
ing.
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Fig. 4. The effects of alfalfa-residue exudates
on the germination and seedling
growth of radish in tillage soil 15 days
after planting.
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Fig. 5. The effects of allelopathy on the ger-
mination and seedling growth of rad-
ish in alfalfa tillage and no-tillage soil
after 15 days planting.
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Fig. 7. Phenolic compounds analysis of the
alfalfa.
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