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Research Title: Development of natural herbicide from essential oils for substitution of synthetic herbicide
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ABSTRACT

The efficiency of natural herbicide developed from 10 essential oils, such as Cinnamomum
cassia, Syzygium aromaticum (L) Merr.&L .M Perry, Melaleuca leucadendra L., Cymbopogon nardus L.,
Salacca wallichiana C.Mart, “Metha cordifolia: Opiz, Illicium’ verum Hook., ' Ocimum basilicum L.,
Carum carvi L., Myristica fragrans Houtt.-.on-weed control of Echinochloa crus-galli (L.) Beauv.) and
Amaranthus viridis) were evaluated at concentrations of 1, 2,4 and 8 % by foliar spraying and untreated
treatment was use as.control. Results showed that essential oil from S. aromaticum at concentration of 2, 4
and 8% caused totoxicity on E. crus-galli by 75.00, 87.75 and 100%, respectively. Essential oil from C.
cassia at concentration of 4 and 8% caused toxicity on A.viridis by 95.00 and 97.50, respectively. The
effects of natural herbicide from C. cassia and S. aromaticum essential oils on weed growth stage (5, 10,
15 and 20 days after planting) were studied. The results showed that weed toxicity decreased with weed
growth stage increased and increased-and.-increased with. increasing concentration. Study on mode of
action was determined on electrolyte leakage and lipid peroxidation. The results showed that essential oils
from S. aromaticum and C. cassia treated on E. crus-galli and A. viridis exhibited that the electrolyte
leakage and malondialdehyde content increased as concentration increasing. Additionally, the effect of
membrane integrity, chlorophyll and carotenoids content of both tested weed. The results showed that
membrane integrity, chlorophyll a, chlorophyll b and carotenoids content decreased with concentration
increasing. Comparative study of essential oil products formulated from S. aromaticum and C. cassia with
chemicals herbicides (Paraquat dichloride) in Zea mays L. field were evaluated. The results showed that
Paraquat dichloride at rate of 138 g ai0Orai (recommend rate) had completely on weed control through the

narrow leaves (Cynodon dactylon and Digitaria ciliaris) and broad leaves (Phyllanthus niruri L., A.



v

viridis and Glinus oppositifolius L.), while natural herbicide from S. aromaticum essential oils at
concentration of 8 % weed control against narrow leaves of Cynodon dactylon and Digitaria ciliaris was
85.00 and 93.75 %, respectively, and C. cassia provided weed control against broad leaves of Phyllanthus
niruri L., A. viridis and Glinus oppositifolius L. by 96.25, 95.00 and 83.75 %, respectively. These
concluded that essential oil from S. aromaticum and C. cassia could be used as a natural herbicide for
environmental friendly weed control. Chemical constituents from C. cassia and S. aromaticum were
analysed by gas chromatography-mass spectrometry (GC-MS). The main component in essential oil from
C. cassia was Cinnamaldehyde (69.43 %) and-the major compenent was Methyl salicylate (100 %) from

S. aromaticum essential oil.

Keywords: natural herbicide essential oil mode of action paraquat dichloride
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8. NanON1318 19 (respiration)
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0
CH, _C_
l )
C CH, CH, CH,
7N\ 7 o
CH, CH ¢
CH,  CH,
f. : .

i 1.3 0. leTawiu (C, H, ) 4A% 9, MIABNUULL head-to-tail ¥oaToTarnTu 2 vriag

#1301: John and Steven (1993)
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Amyl cinnamic aldehyde Jasmine petals
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Coumarin Balsamic

Acetophenone Orange biossom

Methyl-B -naphthyl ketone Orange biossom

Diphenyl ether Geranium, Rose

Eugenol Cloves,Cinnamon leaf,Bay,Pimento

Isoeugnol Cloves,Cinnation, Nutmeg Thymol
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Vanillin Vanilla
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(Ngayila et al. 2009)
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Y a 4 ¢ Y
MsNABDAN 2. ms'am51zﬁmszxﬂemmqmﬁmmmuuﬁauszmm’iwmﬂﬁﬂ Gas chromatograph/
Mass spectroscopy (GC/MS)
o o o =2 ¥ o ~ o ¥ oo
'i]']ﬂﬂ']i')lﬂi'l&’ﬂ'E)\iﬂl]iSﬂﬂ‘]JVI'NLﬂlHJO\'lU"IMNﬂmIiSLﬁEJ"I]']ﬂ'E)‘]JL‘]ffJ“’t]NLLﬁZiZﬂ'Iﬂ'JEJ'J'ﬁ GC/MS
' J do w ¥ o o o o FV N B
W'U’IJ'I'ENﬂ‘iJ‘J3ﬂf]1JVlﬁ1ﬂﬂJ1uu'lllu1‘iﬂuizlﬁﬂ%'lﬂﬂﬂl%ﬂ‘ﬂuil'ﬂﬂﬁuﬂ 9 A1 Dlﬂ!!.ﬂ Cinnamaldehyde W1l
o -4 A 72 o
UINNYA 69.43 losIFud so9aIN1AD 3-phenyl-2-propen-1-ol acetate 10.57 1ioFitua, Eugenol 8.27
J < o ¢ o o d o 4 ¢ 4
/o3I, 0L - Terpineol 7.05 1o5ITUA, ¥ — Terpineol 2.53 1loF1FUA, B - Terpineol 1.13 11loSidud,
Jd o o Jd o Jd ¢ o J
Caryophyllene 0.35 Lﬂ’é]i!“]f‘uﬁ, Benzyl benzoate 0.29 Wosiua ag Isoeugenol 0.17 losigun
o w o { o o Y o o , s d o
Muma uazesnlsznoundiagyluidunoussiennssMAe Methyl salicylate 100 11031 us
(19199 4.11)
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! 4 o @ °
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Essential oil No Constituents Relative content (%)
S. wallichiana 1 Methyl salicylate 100
C. cassia 1 B - Terpineol 1.13
2 Q. - Terpineol 7.05
3 Y - Terpineol 2.53
4 Cinnamaldehyde 69.43
5 Eugenol 8.27
6 3-phenyl-2-propen-1-ol acetate 10.57
7 Caryophyllene 0:35
8 Isoeugenol 0.17

9 Benzyl benzoate 0.29
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