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Efficacy of Essential Oils from Plants in Controlling Leaf

Spot Disease of Cabbage Seedlings
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Abstract : Cabbage seeds cv. No. 1, New Jersey and Ruby Perfection were investigated for Alternaria
brassicicola, which causes leaf spot disease, using the Blotter method. Alternaria brassicicola was found in
cv. New Jersey more than in the others, viz. in 15.50%. Efficacy test of essential oils extracted from 11
species of plants, in growth inhibition of A. brassicicola mycelia was carried out on PDA mixed with the
essential oils. It was found that the oils from Cymbopogon narus, Litsea cubeba, Mentha piperita and
Cinnamomum camphora at 1,000 - 2,000 ppm gave 100% inhibition. The essential oils from C. narus and L.
cubeba gave similar results in reducing seed infection and increase percentages of seed germination,

seedling emergence, normal seedling development, shoot length, fresh and dry weight.

Keywords : cabbage, Alternaria leaf spot, Alternaria brassicicola, essential oil, control
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1. N9y Cinnamomum camphora
2. 115anlsN Origanum majorana

3. gmalsia Eucalyptus camaldulensis
4. ganLTa Ocimum basilicum

5. &4 Salvia officinalis

6. nlafsiu Litsea cubeba

7. Iiml,sﬁl Rosmarinus officinalis

8. nzlafves Cymbopogon narus

9. WHLAUFY Pogostemon cablin
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Lavandula angustifolia
Mentha piperita
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Table 1 Percentage of fungi associated with the seeds of different cabbage cultivars.

Fungi Cabbage cultivars
NO. 1 New Jersey Ruby Perfection

Alternaria brassicicola 8.50' 15.50 275
Alternaria tenuis 2.50 4.00 1.25
Alternaria sp. 1.00 1.50 0.25
Aspergillus flavus 0.25 1.00 0.00
Aspergillus niger 0.25 0.25 0.00
Cladosporium cladosporioides 1.25 3.75 0.75
Chaetomium globosum 1.25 1.75 0.00
Curvularia lunata 0.75 0.25 0.50
Fusarium oxysporum 1.75 5.00 0.00
Penicillium sp. 0.50 0.75 0.00
Phoma sp. 0.75 1.25 0.00
Trichoderma harzianum 0.50 275 0.00
Trichoderma viride 0.25 0.75 0.00
Rhizopus sp. 0.00 0.50 0.00

Seed germination (%) 92.00 86.25 95.00

'Each value is a mean of 4 replicates of 400 seeds.

n=Tndiu

- EZ/
300y |

©

Figure 1 Mycelial growth of Alternaria brassicicola in only PDA media (control) and when mixed with

Cymbopogon narus (A), Litsea cubeba (B) and Mentha piperita (C) at 500, 1,000 and 2,000 ppm.
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Table 2 Effectiveness of essential oils on growth inhibition of Alternaria brassicicola after 14 days
incubation with different essential oils at 500 , 1,000 and 2,000 ppm.
Growth inhibition (%)

Essential oil
500 ppm 1,000 ppm 2,000 ppm
Cinnamomum camphora 33.70' 47.48 100.00
Origanum majorana 28.97 49.74 96.07
Eucalyptus camaldulensis 21.82 40.25 48.47
Ocimum basilicum 34.54 59.44 78.85
Salvia officinalis 25.44 60.51 73.68
Litsea cubeba 58.22 100.00 100.00
Rosmarinus officinalis 27.21 57.71 97.48
Cymbopogon narus 60.62 100.00 100.00
Pogostemon cablin 45.68 88.99 93.42
Lavandula angustifolia 28.22 40.00 80.95
Mentha piperita 38.73 100.00 100.00
CVi = 4.69 LSDp . o5 =311
CVp) =3.31 LSDp_goy =415
'Each value is a mean of 5 replicates.

100 -
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3\0/ 60 -
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2 40
20
0 1

o @) O e} zZ O <
(e} n | x @) a _|
Essential oils

@) O =9
o 3 0 s

| 0500 ppm  W1,000 ppm 12,000 ppm

CC = Cinnamomum camphora, OM = Origanum majorana, EC = Eucalyptus camadulensis, OB =
Ocimum basilicum, SO = Salvia officinalis, LC = Litsea cubeba, RO = Rosmarinus officinalis, CN =
Cymbopogon narus, PC = Pogostemon cablin, LA = Lavendula angustifolia, MP = Mentha piperita

Figure 2 Growth inhibition of Alternaria brassicicola grown on PDA mixed

with 11 essential oils at 3 concentrations.
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Table 3 Effect of essential oils on spore germination of Alternaria brassicicola after 24 hour fixing

lactophenol.

athaffiledArymesiiainnemisau o lasflaou
DNLBINAN 82.00% Wl liwsinsineannnasuitesgn
muauﬁmﬁmﬁm‘luﬁﬁmﬁ'”u FA4ANHNAR NITNATUTINAA
T inoculum  KduTnSuRlady whinlefiuduas
fangudy Ssflanusenaeandn 7500, 73.33 uax
72.67% dounavestnsuvenstmesian1sindees
WEA WUINNTARIRUNEATITI inoculum HAY 1N
Sundlafven melafin uasihlulefudTilssAvanm
ﬂj'fm@mmiﬁw‘hmmmé@mmLmimmﬂﬁmﬁu
fulefifuinsiatereaman 30.00, 3567 uaY
36.67% dvLLave TNt me de i e fiusfues
Funéntnd wudnnssAtreamdndiugly inoculum
Lantnsunla S s AnBnwdae e fifus
FundnBlgaRanuananetefilodfymneai
ANNIILARAL 7 TnefiefdusiFundntng 72.00%
309RINNAD N9ATIRUNAARUTIL inoculum  HEN
pelasfuuavihhlefing felwlefiduddundning
6267 uaz 62.33% AwFLganLANTiuTlL inoclum
et aRganLdmaniaaeenag lunguag
A9 25.67% LL@ZﬁLﬂﬂﬂ‘%uﬁﬂ’]i‘aﬂL%ﬂ“ﬂmLﬂJﬁde@m
A8 100% usiliusnsineannmsldepn@lsia (FN3197 4)

in

Essential oil

Spore

germination (%)1

Cinnamomum camphora
Origanum majorana
Eucalyptus camaldulensis
Ocimum basilicum
Salvia officinalis

Litsea cubeba
Rosmarinus officinalis
Cymbopogon narus
Pogostemon cablin
Lavandula angustifolia
Mentha piperita

Control

100.00
100.00
100.00
100.00
100.00
00.00
100.00
00.00
76.85
100.00
72.59
100.00

1 . .
Each value is a mean of 4 replicates.
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Table 4 Effect of essential oils on infection, germination and growth of cabbage seeds Inoculated with

Alternaria brassicicola in moist petridishes.

Treatment Germin?tion Seed inf1ection Normal s?edling
(%) (%) (%)

Cinnamomum camphora 66.67 de 556.33 e 31.33d
Origanum majorana 63.33 ef 69.00 cd 23.33 e
Eucalyptus camaldulensis 60.67 f 92.00 ab 10.67 f
Ocimum basilicum 69.33 cd 75.00 c 24.00 e
Salvia officinalis 64.33 def 75.33 ¢ 14.33 f
Litsea cubeba 75.00 b 36.67 f 62.67 b
Rosmarinus officinalis 67.00 de 62.33 de 25.00 e
Cymbopogon narus 82.00 a 30.00 f 72.00 a
Pogostemon cablin 72.67 bc 57.67 e 47.67 ¢
Lavandula angustifolia 64.00 def 85.33 b 14.00 f
Mentha piperita 73.33 bc 35.67 f 62.33 b
Inoculated control 25.67 g 100.0 a 433 ¢
Unioculated control 84.67 a 16.67 g 74.00 a

LSDg - o.01) 5.41 8.43 6.25

CV (%) 3.41 6.11 7.70

'Each value is a mean of 3 replicates of 300 seeds.

*Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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Table 5 Effect of essential oils on infection, germination and growth of cabbage seed inoculated with

Alternaria brassicicola in sterilized soil.

Essential ol Emerge:nce Normal 1 Shoot 2 Fresh 3 Dry we3ight
(%) Seedling (%) length (%) weight (%) (%)
Cinnamomum camphora 40.33 d° 35.67d 4.55 bed 5.603 c 0.443 c
Origanum majorana 33.00 def 30.00 def 4.32 de 4930d 0.430 c
Eucalyptus camaldulensis 31.00 e 25.00 fg 382f 4.747 d 0422 c
Ocimum basilicum 35.00 de 32.67 de 4.49 cd 4.988 d 0431 c
Salvia officinalis 32.00 e 27.00 ef 3.92 ef 4.941d 0.428 ¢
Litsea cubeba 59.00 b 54.00 b 498 a 5.979 b 0.522 b
Rosmarinus officinalis 36.00 de 32.67d 4.51 cd 5.557 c 0.439 ¢
Cymbopogon narus 64.00 ab 60.33 ab 5.08 a 6.271 a 0.575 a
Pogostemon cablin 48.33 c 4400 c 4.78 abc 5.621 ¢ 0453 c
Lavandula angustifolia 3133 e 26.00 efg 3.87f 4910d 0.427 c
Mentha piperita 4933 c 46.33 ¢ 4.88 abc 5.651 ¢ 0.509 b
Inoculated control 30.33 e 19.33 g 3.61f 4.910d 0.425c
Unioculated control 67.67 a 63.33 a 4.96 ab 5.665 c 0.515b
LSDp _ 405 6.32 6.69 4.28 0.29 0.04
CV (%) 6.50 7.70 4.55 2.39 3.81

'Each value is a means of 3 replicate of 300 seed.
*Each value is a means of 3 replicate of 30 seedlings.

*Each value is a means of 3 replicate of 90 seedlings.

‘Means in column followed by the same letter are not significantly different at P = 0.01 according to LSD.
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veNszmeLAasTIiaLazuiazANnNdNduNd s Ansnw
SLumifﬁuézqmm?tymmL%@ﬁﬁiﬁumnﬁmﬁu Treinehy

aeladven meladdy uasithlulefiuinonududu
1,000 LAz 2,000 ppm mmiaaummimmﬁnmLéfuslﬂ
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