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ABSTRACT

A series of single and binary action of allelochemicals were assessed under controlled
laboratory conditions by applying the Additive Dose Model on two weed species,
Eleusine indica (L.) Gaertn and Lemna minor L. to investigate the potential
allelopathic effect of five phenolic compounds (gallic acid, vanillic acid, caffeic acid,
coumarin and p-vanillin) and the joint action of phytotoxin mixtures on germination
and seedling growth of E. indica and degree of leaf discoloration of L. minor. Dose -
response curves and EDsg values for single or binary mixture of phenolics, along with
possible observed inhibitory action were determined. In dose - response experiments,
coumarin and p - vanillin was demonstrated as the most phytotoxic inhibitors on
germination and seedling growth of E. indica while caffeic acid and vanillic acid
exhibited its strong effect on leaf discoloration of L. minor. The action of binary
combination of selected phenolic compounds was found to be more synergistic instead
of being additive and antagonistic. The mixture ratios which showed synergistic were
30% coumarin + 70% p-vanillin, 50% coumarin + 50% p-vanillin, 60% coumarin +
40% p-vanillin, 70% coumarin + 30% p-vanillin and 100% coumarin + 0% p-vanillin
for germination of E. indica; 0% coumarin + 100% p-vanillin, 30%coumarin + 70%p-
vanillin, 40%coumarin + 60%p-vanillin, 50%coumarin + 50%p-vanillin,
60%coumarin + 40%p-vanillin, 70%coumarin + 30%p-vanillin and 100% coumarin +
0% p-vanillin for root growth of E. indica; 30% coumarin + 70% p-vanillin, 60%
coumarin + 40% p-vanillin and 100% coumarin + 0% p-vanillin only for fresh weight
of germinated E. indica and 0% vanillic acid + 100% caffeic acid, 30% vanillic acid +
70% caffeic acid, 40% vanillic acid + 60% caffeic acid, 50% vanillic acid + 50%
caffeic acid, 60% vanillic acid + 40% caffeic acid and 70% vanillic acid + 30% cafteic
acid for leaf discoloration of L. minor. The synergistic action observed could reflect
that the mixture compounds may contain different sites of action which interact to
form more toxic compound. This study has revealed the potential of phenolic mixture
for weed control.



ABSTRAK

Satu siri tindakan alelokimia secara individu dan kombinasi telah dijalankan di
makmal dalam keadaan terkawal dengan menggunakan Model ADM (Additive Dose
Model) ke atas dua species rumpai, Eleusine indica (L.) Gaertn dan Lemna minor L
untuk menyelidik ciri-ciri alelopati yang terdapat dalam sebatian fenolik (asid galik,
asid vanilik, asid kafeik, koumarin dan p-vanilin) dan kesan tindakan kombinasi
sebatian fenolik ke atas percambahan dan pertumbuhan anak benih E. indica dan
darjah penyahwarnaan daun L. minor. Ujikaji ini mempamerkan keputusan melalui
lengkuk dos gerakbalas, nilai EDsy dan tindakan penyekatan yang mungkin berlaku.
Dalam experimen dos gerakbalas yang melibatkan hanya individu sebatian fenolik,
koumarin dan p-vanilin terbukti sebagai agen penyekat yang paling toksik ke atas
percambahan dan pertumbuhan E. indica manakala asid kafeik dan asid vanilik pula
menunjukkan kesan yang kuat ke atas penyahwarnaan daun L. minor. Kesan tindakan
kombinasi sebatian fenolik adalah lebih menghala kepada aktiviti sinergistik
berbanding dengan kesan aditif dan antagonistik. Nisbah kombinasi yang
menunjukkan aktiviti synergistik ialah 30%koumarin + 70%p-vanilin, 50%koumarin
+ 50%p-vanilin, 60%koumarin + 40%p-vanilin, 70%koumarin + 30%p-vanilin dan
100%koumarin + 0%p-vanilin bagi percambahan E. indica; 0%koumarin + 100%p-
vanilin, 30%koumarin + 70%p-vanilin, 40%koumarin + 60%p-vanilin, 50%koumarin
+ 50%p-vanilin, 60%koumarin + 40%p-vanilin, 70%koumarin + 30%p-vanilin dan
100%koumarin + 0%p-vanilin bagi pertumbuhan akar E. indica; 30%koumarin +
70%p-vanilin, 60%koumarin + 40%p-vanilin dan 100%koumarin + 0%p-vanilin bagi
berat bersih anak benih E. indica dan 0%asid vanilik + 100%asid kafeik, 30%asid
vanilik + 70%asid kafeik, 40%asid vanilik + 60%asid kafeik, 50%asid vanilik +
50%asid kafeik, 60%asid vanilik + 40%asid kafeik dan 70%asid vanilik + 30%asid
kafeik bagi penyahwarnaan daun L. minor. Kesan sinergistik ini membayangkan
bahawa sebatian fenolik yang terlibat dalam kombinasi mempunyai tapak tindakan
berlainan yang saling bertindak antara satu sama lain untuk membentuk satu sebatian
yang lebih toksik. Kajian ini telah mendedahkan potensi kombinasi sebatian fenolik
untuk kawalan rumpai.
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