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Table 1. Effect of plant essential oils on spore germination of Botrytis cinerea B-134 in vitro

Spore germination (%)

Essentia oil Diluted fold Glass slide Agar plate Fumigation
(on agar plate)
Check (Water) 86 bct 95 ab 8a
Geranium (K2 %5) 1000X 49 g 0f 51
2000X 79 cd 3f 36 i
Neroli (F&7F) 1000X 70 e 0 f 27 j
2000X 94 ab 87 abcd 63 gh
Clary sage (|R4%5E B 5Y) 1000X 89 ab 84 bcd 39
2000X 93 ab 95 abc 71 def
Bergamot ({9F-HH) 1000X 75 de 55 e 69 efg
2000X 93 ab 92 abcd 82 ab
Lemon balm (ZFi£E) 1000X 92 ab 93 abcd 78 bcd
2000X 95 ab 97 a 82 ab
Ylang ylang (14<H) 1000X 88 ab 0f 66 fg
2000X 94 ab 82d 74 cde
Lime (318 1000X 61 f 89 abcd 83 ab
2000X 91 ab 93 abcd 82 ab
Chamomile (Y H %) 1000X 95 ab 93 abcd 59 h
2000X 97 a 9% a 78 bc
Rosemary (GKE7) 1000X 92 ab 91 abcd 86 a
2000X 95 ab 9 a 88 a
Rosewood (1EZLA) 1000X 91 ab 0 f 13 k
2000X 93 ab 84 cd 42 i

! Means followed by the same letter in the column are not significantly different (P>0.05) according to Dnucan's multiple range test.
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Fig. 1. Effect of different concentration of plant essential
oils on spore germination of Botrytis cinerea B-134.
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Table 2. Effect of plant essential oils on control of gray mold of Phalaenopsis

Two days after inoculation Four days after inoculation Six days after inoculation
Treatment Lesion Leson Lesion Lesion Lesion  Lesion Leson Lesion Lesion

number  area(%) size(mm) number area(%) sizelmm) number area(%) size(mm)
Experiment |
Check (Water) 6.5 37a 15 85 131a 25 151 384a 54
Geranium 1000X 0.0 00b 0.0 0.6 0.1lb 1.0 3.2 4.2 bc 13
Geranium 2000X 04 0.1b 04 11 0.3b 1.2 4.5 5.1bc 15
Neroli 1000X 0.6 0.3b 1.0 15 06b 13 6.3 82b 18
Ylang ylang 1000X 0.0 00b 0.0 0.0 00b 0.0 21 12c 0.8
Rosawood 1000X 11 04b 1.0 2.0 22b 14 85 11.7b 16
Topsin M 2500X 0.6 0.2b 1.0 14 0.3b 1.2 8.2 106b 17
Experiment |1
Check (Water) 8.1 27a 12 10.3 3.7a 15 175 438a —2
Geranium 1000X 0.6 04b 1.0 11 04c 1.0 54 6.4c 14
Geranium 2000X 0.8 0.2b 1.0 2.3 0.7c 11 5.4 7.8 bc 13
Neroli 1000X 0.4 0.2b 1.0 0.4 0.2c 1.0 7.0 14.1bc 16
Ylang ylang 1000X 0.4 0.2b 0.6 0.6 0.3c 1.0 24 35¢c 15
Rosawood 1000X 19 06b 1.0 3.6 20b 11 3.3 28.1ab 13
Topsin M 2500X 0.5 0.3b 0.8 8.0 20b 1.0 12.3 21.9bc 2.0

t Means followed by the same letter in the column are not significantly different (P>0.05) according to Dnucan's multiple range
test.
2 Do not determinate due to the lesion fusion together.

[ ~ HEPRE CE I MAASE R A R X R SR

Fig. 2. Effect of plant essential oils of geranium, neroli, ylang ylang and rosewood on suppression of Phalaenopsis gray
mold caused by Botrytis cinerea. A. Check (Water), B. Geranium oil (1000X), C. Neroli oil (1000X), D. Ylang ylang ail
(1000X), E. Rosewood oil (1000X), and F. Topsin M fungicide (2500X).
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ABSTRACT

Chen, C. H.}, and Hsieh, T. F.2® 2005. Effects of plant essential oils on Botrytis cinerea spore
germination and gray mold incidence in Phalaenopsis. Plant Pathol. Bull. 14:257-264. (* Plant
Pathology Division, Agricultural Research Institute, COA, Wufeng, Taichung, Taiwan; 2 Department
of Breeding, Floriculture Research Center, Agricultural Research Institute, COA, KuKeng, YunLin,
Taiwan; Corresponding author, E-mail: tfhsieh@wufeng.tari.gov.tw; FAX: +886-5-5820835)

Ten plant essentia oils derived from geranium (Pelargonium graveolens (L.) L'Her ex Ait.),
neroli (Citrus aurantiumL.), clary sage (Salvia sclarea L.), bergamot (Citrus bergamia Risso), lemon
balm (Melissa officinalis L.), ylang ylang (Cananga odorata (Lam.) Hook. F & Thoms.), lime
(Limonia aurantifolia (Christm.) Swingle), chamomile (Matricaria chamomilla L.), rosemary
(Rosmarinus officinalis L.) and rosewood (Rosmarinus officinalis L.) were screened for antifungal
activity against spore germination of Botrytis cinerea isolate B-134. Each plant essential oil was
diluted to 1,000 and 2,000 folds and tested for their antifungal activity by glass slide method and
water agar plate method. Results showed that the average ability of the tested plant essentia oils to
suppress spore germination of B. cinerea on the water agar plate was much better than that of in
sterile distilled water on slide. Among ten different kinds of essential oils, geranium, neroli, ylang
ylang and rosewood essential oils were the best four in suppression of spore germination. Meanwhile,
the geranium and rosewood essential oil at 1,000 diluted fold also showed the good fumigated
suppression to spore germination. The seria dilutions of four effective essential oils were further
prepared to test their suppressive effectiveness for spore germination. Results showed that geranium
essential oil at 1,000 and 2,000 diluted folds, and neroli, ylang ylang and rosewood essential oil at
1,000 diluted fold were the effective concentration to suppress the spore germination. Gray mold of
Phalaenopsis caused by B. cinerea also significantly decreased after Phalaenopsis petal was sprayed
with these effective plant essential oils at the suitable diluted concentration. The effect of disease
suppression by essential oils of ylang ylang and geranium was equal to or better than that of the
chemical Topsin M. Moreover, the results of the ability of plant essential oil in decreasing gray mold
disease of Phalaenopsis petal were similar to the ability in suppressing spore germination of B.
cinerea on water agar plate.

Key words: Essential oil, Phalaenopsis, Botrytis cinerea, gray mold, spore germination, control



