413

Screening for Allelopathic Potential and Identification of Allelopathic Compounds
on Rice (Oryza sativa L.) Varieties
Joung Kuk Ahn, Kwang Ho Kim, Ill Min Chung, Jung Tae Kim® Choon Song Kim
College of Agri. & Life Science, Konkuk University

8 FF d¢ gz JAL 37 # ¢HERA B FF
AFF, AP3S, ALY, A, AFS
AFNES sHY A
Objectives
This study was to screen the allelopathic potential on eight one domestic
and forty five foreign rice varieties and identify allelopathic compounds on
selected allelopathic varieties.

Materials and Methods
- Germination test: Extracts from one hundred twenty six rice varieties
* Field test: Weed number were counted from the area of 0.60 X 0.45m
- pH and Ec measurement
- HPLC analysis
Solvent A - 98% Water and 2% glacial acetic acid in 0.018 M ammonium
acetate. :
Solvent B - 70% solvent A and 30% organic solvent(82% methanol, 1626
n-BuOH, and 2% glacial acetic acid in 0.018 M)
Column - YMC AM-303 (ODS, 4.6x250 mn), UV detector - 280 nm.
- Germination test with identified chemicals
- Statistical analysis: Statistical analysis system (SAS) program

Results and Discussion

1. In Oegukbyo, IRI 293, IR 1044- 56 and Kasarwala mundara, as the extract
concentration progressively was increased from 0 % to 5 9%, degree of
reduction on total germination percentage increased on radish and prompt
index on radish reduced.

2. Gin shun among forty five foreign rice varieties exhibited the greatest
reduction on weed numbers and dry weight in field test. '

3. HPLC analysis identified caffeic acid, p—coumaric acid, syringic acid, ferulic

acid, benzoic acid, p-hydroxybenzoic acid, m-coumaric acid, o—coumaric acid in
Kasarawala mundara and p-coumaric acid, benzoic acid, p-hydroxybenzoic
acid o-coumaric acid in Sancheongdo.
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Table 1. Germination percentage and prompt index on radish seed by concentrations
treated in Oegukbyeo, IRI 293, IR 1044-56 and Kasarwala mundara.

Concentration (%)

Varieties 5 . o = CV  LSD(0.05)
OEGUKBYO Germ(%)® 100 100 96 86 20.4 144
PP 1850 1850 1547 1440 11.8 46.17
IRI 293 Germ(%) 94 e 9% 91 56 104
PI 1537 1537 1467 1357 43 4219
IR 1044-56
Germ(%) 100 97 93 87 52 9.2
KASARWALA PI 1940 1397 1343 1180 93 28.23
MUNDARA Germ(%) 100 97 95 77 6.1 11.30
PI 1940 1707 1540 1083 8.8 26.14

a' Germination percentage, b: Prompt index

Table 2. The comparison of germination percentage and prompt index on IR 1044-56 and
Kasarwala mundara by ‘97 and ‘98 extrcats.

Fresh” Dry”’
Varieti Y, Germ(%)? PI°
arieties ears Weight(z)  weight(g) rm(%)

IR 1044-56 97 2.60 0.343 75.3 1133

98 2.81 0.390 87.3 1180
CV(%) 21.4 247 39 5.1
LSD(0.05) 1.94 0.29 763 16.08
KASARWALA 97 2.37 0.334 70.7 102.3
MUNDARA 98 2.76 0.400 77.03 108.3
CV(%) 299 23.2 2.7 5.1
LSD(0.05) 2.38 0.29 5.24 16.08

a; Germination percentage, b: Prompt index, J: fresh weigt and dry weight of germinated seed

Table 3. The result of HPLC analysis of Kasarwala mundara and Sancheongdo.

Test Retention Relative peak Concentrations
chemicals time (min) area (%) (mg/g)
A? B’ A B A B
caffeic acid 25.177 0.000 1.342 0.000 0.07 0.00
p—coumaric acid 26.240 27.535 0.068 0.083 0.03 0.004
syringic acid 31.183 0.000 8.970 0.000 479 0.00
ferulic acid 40530 0000 12546  0.000 6.11 0.00
benzoic acid 44 587 43.187 3.946 1.983 1.93 0.10
p-hydroxybenzoic acid 45,090 45.652 15.983 7.936 7.87 0.40
m-coumaric acid 49.155 0.000 13.550 0.000 7.49 0.00
o-coumaric acid 0.000 58.535 0.000 3.359 0.00 0.18

a: Kasarwala mundara b: Sancheongdo
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