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Herbicidal Activity of Essential Oil from
Palmarosa (Cymbopogon martini)

Su-Young Hongl, Jung-Sup Choi’ and Songmun Kim"*

ABSTRACT The objective of this study was to find herbicidal compounds in the essential oil of
palmarosa (Cymbopogon martini). Of essential oils from basil (Ocimum basilicum), blackpepper
(Piper nigrum), clary sage (Salvia sclarea), ginger (Zingiber pfficinale), hyssop (Hyssopus
officinalis), nutmag (Mpyristica fragrance), palmarosa (Cymbopogon martini), fennel (Foeniculum
vulgare), sage (Salvia leucantha), and spearmint (Mentha spicta), the herbicidal activity of palmarosa
essential oil, which was determined by a seed bioassay using rapeseed (Brassica napus L.), was
highest (GRso value, 201 ng mL™). In palmarosa essential oil, 11 volatile organic chemicals were
identified by gas chromatography-mass spectometry with solid-phase micro-extraction apparatus and
the major constituents were geraniol (40.23%), geraniol acetate (15.57%), cis-ocimene (10.79%), and
beta-caryophyllene (8.72%). The GRso values of geraniol, citral, nerol, and geranyl acetate were 151,
224, 452, and 1,214 ng mL‘l, respectively. In greenhouse and field experiments, foliar application
of palmarosa essential oil at the level of 80 kg ha™ controlled weeds effectively. Overall results of
this study showed that the herbicidal activity of palmarosa essential oil could be due to geraniol

and citral which had lower GRsy values.

Key words: Cymbopogon martini; herbicidal activity; palmarosa.
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Table 1. Growth inhibition of rapeseed (Brassica napus
L.) seedlings by ten different essential oils
from plants.

. . GRso value
Essential oils R
(ug mL™)

Basil (Ocimum basilicum) 586
Blackpepper (Piper nigrum) > 10,000
Clary sage (Salvia sclarea) 2,569
Ginger (Zingiber pfficinale) > 10,000
Hyssop (Hyssopus officinalis) 296
Nutmag (Myristica fragrance) 2,858
Palmarosa (Cymbopogon martini) 201
Fennel (Foeniculum vulgare) 6,069
Sage (Salvia leucantha) 613
Spearmint (Mentha spicta) 403

Table 2. Chemical composition of essential oil from
palmarosa (Cymbopogon martini).

Volatile organic compounds Content (%)

Geraniol 40.23
Geranyl acetate 15.57
cis-Ocimene 10.79
beta-Caryophyllene 8.72
Myrcene 4.37
trans-Ocimene 2.43
Terpinolene 2.09
Dipentene 2.01
Nerol 1.89
alpha-Humulene 0.69
Citral 0.60
Unknowns 10.61

YThe GRs values are concentrations to inhibit the growth
of rapeseed seedlings by fifty percent. The herbicidal
activity was determined 7 days after treatment. Means are
based on data from three replicates.
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Table 3. Herbicidal activity of ten volatile organic
chemicals in palmarosa essential oil.

. . GRso value

Volatile organic compounds )
(ug mL™)

Geraniol 151
Geranyl acetate 1,314
Ocimene > 2,000
beta-Caryophyllene > 2,000
Myrcene > 2,000
Terpinolene > 2,000
Dipentene > 2,000
Nerol 452
alpha-Humulene > 2,000
Citral 224

"The GRso values are concentrations to inhibit the growth
of rapeseed seedlings by fifty percent. The herbicidal
activity was determined 7 days after treatment. Measna are
based on data from three replicates.

80kg ha' AT E 5, 53, /Y, vledo], 2}
AE, A7, Eante], wFEo] 5 1AbEloH,
40kg ha' A2A BEIFRO AzEIE Pt

90% = JUehd vhd, Fa gzl A2 a9 78%
UEhsith ol2l3 A3kE 20kg ha'' A 2]Al 1 et
et SR FEFE Bl e 68% 2t
27% %= SHEAFxo] A&l H %‘}}D}(E ). =
7 A= palmarosa g7} FHFZET= SHE
H{2E o A AT F ke Ae et
g & 9l

Z71el|A] palmarosa 7 ol
2] F 308 ool 9gHow
asto] 2= X7} o]l AME|Qlo U% Bk
3} (burndown) ] S/¢-2 YERRATE o]
ot °] 5(2010)°] B3 cajuput H 2] Az
43 fAkellen] O GRS EE

(1,1’-dimethyl-4,4’-bipyridinium) 4 pelargonic acid

T3

paraquat

Hox o w24 g o £gdolg & 4 gl
At

FEAZ A palmarosa 7+ 80kg ha” o]
FA=E A5, AT TAYE Ao (Plantago
asiatica), WVEd|(Taraxacum platycarpum), &=

(Conyza canadensis), %|8]5(Portulaca oleracea)<-
S48 LA ATh 40kg ha” A 2] Al Aol 2
A el g Fz7F aAEREY AAolo] vehd
7] ekl EAro 2= 73el etEAlobd Al ko] A
4 o). StEAJobd Al A= glyphosate2t ALS
AzA Aeld AzolM=E FEH e et
Aow Ago] ~EYAS WS W Uehte
A A UTHKim T 1997). A 1€ +5F+
palmarosa®l] Y1743 H2E2 st9AY S-S Hol
Qo] Azw7] AHele] A2 32 Sl Go] A
Az o] Y5 FEoldh

A7 225 vl" S 2 palmarosa & X187
L EERES S DERER EFRE
okzk %] g]o|t}. Palmarosas EAE[ A X

w

=

o b
% i
°1N rl

=

A

L
L

—

il
<.

=

=
zow

o 7 ©
2

n:gr}n:r

o

fr off

fd

Table 4. Herbicidal activities of palmarosa essential oil with early post-emergence treatment on eight weed species in

a greenhouse.

Herbicidal activity (%)"

Rate
-1
(kg ha’) SORBI” ECHCG AGRSM DIGSA AESIN ABUTH XANSI CAGEH
0 0 0 0 0 0 0 0 0
20 70 70 40 95 30 20 40 20
40 100 100 60 100 95 100 80 40
80 100 100 100 100 100 100 100 100

YHerbicidal activity was determined 7 days after treatment by visual injury.

YSORBI : Sorghum bicolor, ECHCG : Echinochloa crus-galli,

AGRSM : Agropyron smithii, DIGSA : Digitaris

sanguinalis, AESIN : Aeschynomeme indica, ABUTH : Abutilon avicennae, XANSI : Xanthium strumarium, CAGE

H : Calystegia japonica.
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Table 5. Herbicidal activities of palmarosa essential oil in a field experiment at Chuncheon, Gangwon-do.

Herbicidal activity (%)"

Rate
(kg ha™) Common plantain Dandelion Horseweed Common purslane
(Plantago asiatica) (Taraxacum officinale) (Conyza canadensis) (Portulaca oleraceae)
0 0 0 0 0
40 50 100 100 100
80 95 100 100 100
120 100 100 100 100

YHerbicidal activity was determined 7 days after treatment by visual injury.
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