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ABSTRACT

Eucalyptus was an important economic tree of Thailand. Nowadays, the eucalyptus
seedlings severely infected by fungal diseases so fungicides have been used for control and
management of plant diseases. However, the chemicals have affected on user and environment.
This study aimed to investigate the antifungal activity of the essential oil from Acarus calamus
L. rhizome against some fungal diseases of Eucalyptus, including Cylindrocladium reteaudii,
Pestalotiopsis sp. and Sclerotium rolfsii. The extraction of essential oils from rhizomes was
carried out by hydrodistillation technique, afterwards the antifungal test was done by poisoned
food technique method. Different concentration of essential oil such as 31.25, 62.5, 125, 250,
500, 1,000 and 2,000 ppm were taken to evaluate the effect. The result showed that the essential
oil of A. calamus rhizome had activity against fungal pathogens, C. reteaudii, Pestalotiopsis sp.
and S. rolfsii with IC, (Inhibitory concentration 50%) values of 54.76, 126.47 and 113.68 ppm,
respectively. The growth of C. refeaudii was completely inhibited at the concentration of 2,000
ppm, while at 500 ppm and 250 ppm concentration of oil also 100% inhibition was found on
Pestalotiopsis sp. and S. rolfsii, respectively. From the results obtained it can be inferred that
essential oil from 4. calamus rhizome might be a good efficiency of antifungal compounds toward

using for control fungal disease of Eucalyptus seedlings in nursery.
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Figure 1 Disease symptoms of Eucalyptus clone H4 (E. camaldulensis x E. urophylla) caused by
Cylindrocladium reteaudii; (A-B) leaf blight of an Eucalyptus seedling (C) stem blight
of an Eucalyptus seedling (D) conidia on surface of leaves; bar 2 mm (E) conidiophore
and conidia on midrib; bar 0.2 mm (F) chlamydospore and conidiophore; bar 50 um
(G) macroconidia; bar 50 um (H) clavate vesicle; bar 50 um.
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Figure 2 Disease symptoms of Eucalyptus clone H4 (E. camaldulensis x E. urophylla) caused
by Pestalotiopsis sp.; (A-D) leaf blight (E) acervulus on surface leaves; bar 0.2 mm

(F) cross section of acervulus; bar 50 um (G) fusiform five-celled conidia; bar 20 pm.
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Figure 3 Disease symptoms of Eucalyptus clone H4 (E. camaldulensis x E. urophylla) caused
by Sclerotium rolfsii; (A) damping-off (B) stem and leaf rot (C) sclerotia on PDA;
bar 2 mm (D) cross section of sclerotia ; bar 50 pm.
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Figure 4 Inhibition of mycelia growth in Cylindrocladium reteaudii by essential oil of Acorus
calamus L. incubated at room temperatures for 8 days (left: front upper, right: lower
surface).

62.5 ppm 125 ppm 250 ppm

500 ppm 1.000 ppm” 2.000 ppm
-

o

Figure 5 Inhibition of mycelia growth in Pestalotiopsis sp. by essential oil of Acorus calamus
L. incubated at room temperatures for 6 days (left: front upper, right: lower surface).
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Figure 6 Inhibition of mycelia growth in Sclerotium rolfsii by essential oil of Acorus calamus
L. incubated at room temperatures for 4 days (left: front upper, right: lower surface).
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Table 1 Mycelial growth inhibition (%) and 50 (%) inhibition concentration (IC,) of Acorus

NSNS 37 (1) : 60-72 (2561)

calamus L. essential oil against three pathogens.

Concentrations Mycelial growth inhibition (%) + Standard Deviation *
(ppm) C. reteaudii Pestalotiopsis sp. S. rolfsii
31.25 36.44°+2.14 21.33°+0.93 15.78 ©+2.88

62.5 50.22 € +0.50 32.44°+4.47 31.56°+1.27
125 52.224+0.79 52.89410.61 58.004+0.63
250 56.00°+2.02 83.00°=+0.50 100.00 € +0.00
500 76.561£3.25 100.00 £ +0.00 100.00 € +0.00
1,000 79.22&+1.01 100.00 f+0.00 100.00 € +0.00
2,000 100.00 " £0.00 100.00 £ +0.00 100.00 € £0.00
Control 0.00%+0.00 0.00 2 +0.00 0.00 2 +0.00
2% DMSO 0.00?+0.00 0.00-2+0.00 0.002+0.00
IC,, (ppm) 54.76 126.47 113.68

Remark: * Values are mean +standard deviation of the mean for bioassay conducted in 5 replications

Means in column with same letter are not significantly different (Duncan’s New Multiple

Range Test, P <0.05)
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