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Fumigation and contact toxicity of eucalyptus essential oil (Eucalyptus camaldulensis var. camaldulensis)

on Microcerotermes diversus (Isoptera: Termitidae)

E. SHAFIEI ALAVIJE', B. HABIBPOUR'IX], S. MOHARRAMIPOUR? and A. RASEKH'
1- Department of Plant Protection, College of Agriculture, Shahid Chamran University of Ahvaz, Ahvaz, Iran
2- Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

Abstract

Microcerotermes diversus Silvestri (Isoptera: Termitidae) is the most economically destructive termite in buildings in
Khuzestan province (Iran) that is fed by anything containing cellulose. Considering the importance of using environmentally friendly
chemicals with applicable potential in integrated pest management programs such as essential oils and plant extracts, this study
evaluated the contact and fumigation toxicity effects of Eucalyptus essential oil using tunneling and fumigation tests on M. diversus.
Concentrations of the essential oil were 0.3 to 1.6% (g/ml) and 0.7 to 1.6% in tunneling method and fumigation methodes
respectively. The results of tunneling method showed that essential oil could act as a repellent at given concentrations. It also
increased the mortality of termites at concentrations higher than 0.7%. Concentrations used in fumigation tests resulted in mortality
of termites, and a direct regression was found between concentration and mortality. The results suggest that the Eucalyptus oil might
be an effective compound for inducing mortality against subterranean termites.

Key words: Eucalyptus essential oil, fumigation test, soil treatment, tunnel area, Microcerotermes diversus .
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Fig. 1. Soil treated with Eucalyptus essential oil (5 cm thickness)
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Fig. 2. Soil treated with Eucalyptus essential oil (2 cm thickness)
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Fig. 3. Experimental unit in fumigation test
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Table 1. Comparison of the mean of mortality and penetration distance (%) by M. diversus in different

concentrations of Eucalyptus essential oil (Treated soil thickness: 2 cm)

Concentration (%) Mortality(%) £ SE distance penetrated(%) + SE
0 14+ 0.05 100 + 0

0.3 36+0.11° 94.44 + 1.51°
0.4 38+0.18" 88.89+0.7°

0.5 27 £ 0.30" 79.86 + 1.06"
0.7 38.5+ 0.09® 38.88 +0.19°
0.9 24 £0.15b¢ 40.27 +2.03°
1.2 32+0.19™ 36.11+1.84°
1.6 55+ 0.56" 23.61 +0.55°

ALSD, P<0.05) L3105 oSG b (sls ome OVt Ot a3 asli oy o U La o SOl
*Means followed by the same letter in a column are not significantly different (LSD, P<0.05).

ol 0 ol Jlas St Calis) o smJS1 Guilid Cilies glaclale s M. diversus &l se (1) 358 Olsn 5 e 5 S o 80k aslis =Y g
Table 2. Comparison of the mean of mortality and penetration distance (%) by M. diversus in different

concentrations of Eucalyptus essential oil (Treated soil thickness: 5 cm)

Concentration (%) Mortality(%) + SE distance penetrated(%) + SE
0 14 £ 0.05° 100 = 0°
0.3 27.5+0.36% 81.94£0.0018™
0.4 53 +0.45™ 41.66 % 0.0032"
0.5 43 £0.54° 45.14 + 0.0064"
0.7 40.5+0.19% 27.77 £ 0.0041°
0.9 92 + 0.28b° 0+0°
1.2 80.5 + 0.45™ 00
1.6 100  0° 00

ALSD, P<0.05) L1 ,KaG b (ol me ] Ogie o 55 wlie g = L o Sl *
*Means followed by the same letter in a column are not significantly different (LSD, P<0.05).

S5 s Ose3l ss M diversus € 50 S35 e 5dS) (Ll LC90 5 LCS0 ys3lae =¥ J gur

Table 3. Values of LCsy and LCy of Eucalyptus essential oil on M. diversus in tunneling method

e 2 LCs (%) LCyy (%)
Treated soil thickness X (95% Confidence limits) (95% Confidence limits)
2 em 4.50 1.753(1.537-2.116) 3.511(2.926-4.553)

5cm 8.19 0.665(0.419-0.865) 0.665(0.419-0.865)
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Table 4. Mean of mortality of M. diversus in different concentrations

of Eucalyptus essential oil in fumigation test

Concentration (%) Mean mortality(%) + SE

0 0.83 £ 0.0003
0.7 46.66 +0.001°
0.9 69.16 £ 0.0005™
12 100 + 0.0°
1.6 100 + 0.0°

A L yls e OVl gt s ps wlie g L La o S0l
(LSD, P<0.05) 1,1

* Means followed by the same letter in a column are not significantly
different (LSD, P<0.05).

slaclile 55 (55,) LT90 5 LTS0 slis —0 J g

oS bl il
Table 5. Values of LTso and LTy (day) in different concentrations

of Eucalyptus essential oil

Concentration  X*>  LTs, (Day) (95% LT, (Day)
(%) Confidence limits)  (95% Confidence limits)
0.7 1.98 7.17 (6.34-8.47) 24.78(18.26-38.19)
0.9 6.85 4.38 (4.08-4.71) 11.28 (9.74-13.66)
1.2 9.21 2.19 (2.06-2.32) 3.69 (3.45-3.99)

S A g1 usll () LC90 5 LC50 js5lae —F J g
e 03l 3 55,V
Table 6. Values of LCsy and LCy (%) of Eucalyptus

essential oil after 7 days in fumigation test

LCs (95%
Confidence limits)

LCy (95%

. 2
Experiment X Confidence limits)

Fumigationtest ~ 6.451  1.027 (0.881-3.132)  0.748 (0.577-0.903)

AFAY 5,55 ) oylad AV U 1 AL lags lew 5 T
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