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Selection of Essential Oils Inhibiting Germination
and Initial Growth of Rapeseed (Brassica napus L.)

Sung Hwan Choi', Kee Woong Park’, Young Geol Sohn’
Jae Young An* and Jeung Joo Lee'*

ABSTRACT This study was conducted to investigate the phytotoxic effects of 19 essential oils
on seed germination and initial growth of rapeseed (Brassica napus L.). We found that anise,
cinnamon, citronella, clove, geranium, lemongrass, mustard and pine oils completely inhibited
germination of rapeseed at 100x dilute solution. Based on the inhibition rates of rapeseed emergence
and initial growth, three essential oils (cinnamon, clove, and geranium) were selected as potential
bio-herbicides. Under pre-emergence applications of cinnamon, clove, and geranium oils at 90 kg
ai ha'l, rates of rapeseed emergence were 7.1, 25.0, and 3.6% and its initial growth were 22.0, 9.9

and 11.0%, respectively.
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Table 1. Essential oils used in this study.

Essential . Concentration
. Plants for extraction

oils (%)
Anise Piminella anisum 85.0
Camphor Cinnanoumum camphora 96.0
Castor Ricinus communis 85.0
Cinnamon Cinnanoumum zeylanicum 75.0
Citronella Citronella officinalis 85.0
Clove Eugenia caryophyllus 80.0
Fennel Foeniculum vulgare 80.0
Geranium Pelargonium graveolens 50.0
Lavender Lavandula officinalis 70.0
Lemongrass Cymbopogon citratus 75.0
Linseed Linum usitatissimum 83.0
Mustard Brassica integrefolia 85.0
Neem Azadirachta india 85.0
Peppermint Mentha piperata 50.0
Pine Pinus sylvestris 85.0
Rosemary Rosmarinus officinalis 90.0
Tea-tree Melaleuca alternifolia 40.0
Thyme Thymus vulgaris 85.0
Turpentine Pinus spp. 85.0
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g. 1. Effect of essential oils at 100 and 1,000% dilution
rates on the germination of rapeseed (Brassica
napus) three days after application. Within essential M
oils, means followed by the same letter are not
significantly different by LSD test at P=0.05.
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Table 2. Effect of essential oils at 100 and 1,000% dilution rates on the initial growth of Rapeseed (Brassica napus)

seven days after application.

7 DAA"
2
Essential oils x100” x1,000
Fresh weight % Fresh weight %
(g plate™) control (g plate™) control

Aznise 00 a 100 0.117 bed 63.8
Camphor 0.063 e 79.7 0.163 efg 49.5
Castor 0.053 cde 82.9 0.200 g 38.1
Cinnamon 00 a 100 00 a 100
Citronella 00 a 100 0.103 be 68.1
Clove 0.0 a 100 0.033 a 89.8
Fennel 0.047 bed 84.8 0.180 fg 443
Geranium 00 a 100 0.093 be 71.2
Lavender 0.040 be 87.1 0.127 bede 60.7
Lemongrass 0.0 a 100 0.087 b 73.1
Linseed 0.040 be 87.1 0.137 cde 57.6
Mustard 0.0 a 100 0.097 be 70.0
Neem 0.057 de 81.6 0.090 b 72.1
Peppermint 0.040 be 87.1 0.153 cdef 52.6
Pine 0.0 a 100 0.157 defg 514
Rosemary 0.043 bed 86.1 0.137 cde 57.6
Tea-tree 0.043 bed 86.1 0.137 cde 57.6
Thyme 0.040 be 87.1 0.113 bed 65.0
Turpentine 0.037 b 88.1 0.123 bede 61.9

Control 0310 f 0 0323 g 0
LSD (P=0.05) 0.01 - - 0.05 - -

1)DAA; Days after application, P Concentration (dilution folds).
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Table 3. Effect of pre-emergence application of essential oils on the emergence of Rapeseed (Brassica napus) seven
days after application and initial growth 14 days after application.

Essential oils Dose Emergence % Fresh weight %
(kg ai ha™) (No. pot'+SE) control (g pot'£SE) control
30 7.50+0.87 " 107.1 0.70+0.08 f 76.9
Cinammon 60 3.25+0.85 ¢ 46.4 0.35+0.09 d 38.5
90 0.50+0.50 7.1 0.20£0.02 ¢ 22.0
30 7.50£0.65 e 107.1 0.71+0.06 f 78.0
Clove 60 7.50+0.29 107.1 0.50+0.02 e 54.9
90 1.75£0.85 25.0 0.09+0.04 b 9.9
30 7.00£0.71 100.0 0.84:0.08 g 92.3
Geranium 60 5.50+0.25 d 78.6 0.50£0.11 e 54.9
90 0.25+0.25 3.6 0.01£0.01 a 11.0
Control 0 7.00£0.41 0.91£0.05 g -
CV (%) 7.7 8.9

YMeans within a column followed by the same lowercase letters are not significantly different by Duncan’s multiple

range test at 5%.
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