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Tribolium castaneum (Coleoptera: Tenebrionidae)
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Table 1. Mortality% (+SE) of T. castaneum treated with different concentrations of essential oil
from the flower of Citrus medica

Time after treatment (hour)

Concentration (pl/L air)

24 48 72
8 16+4 ¢ 30+3.16 ¢ 68+2 ¢
16 20+3.16 ¢ 4242 ¢ 76+2.44 ¢
32 28+3.74 ¢ 4612.44 8612.44 3¢
64 3412.44 % 54+2.44 5 100+00 ®
126 40+3.16 2 66+2.44 2 100+00 2
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Table 2. Mortality% (£SE) of T. castaneum treated with different concentrations of essential oil
from the flower of Citrus paradisi

Time after treatment (hour)

Concentration (pl/L air)

24 48 72
8 1242 2 32+3.74 ¢ 52+3.74 ¢
16 16+2.44° 42+3.74 ¢ 60+4.47 €
32 2442.44 % 50+3.16 * 78+3.74°
64 30+3.16 2 52+3.74 96+2.44 2
126 3445092 62+3.74 2 1004002
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Table 3. Mortality% (+SE) of T. castaneum treated with different concentrations of essential oil
from the flowers of Citrus lemon

Time after treatment (hour)

Concentration (pl/L air)

24 48 72
8 1040 ¢ 20+3.16 ¢ 58+3.74 2
16 22425 32+3.74 ¢ 62+3.74 2
32 26+2.44 40+3.16 ® 64+2.44 2
64 30+3.16 ® 46+2.44 ¢ 68+3.74 2
126 34+2.44 2 50+3.16 2 72+3.74 2
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Table 4. Probit analysis of bioassay data of essential oil extracted from the flower of C. medica, C.
paradise and C. lemon against adult T. castaneum

Esse_ntial Time Total LC§o (ui/ 1 z_iir)_ LCg_)o (VIR gir)_ Slope 2 p-
oil (h) (Confidence limits)  (Confidence limits) (xSE) * value
24 300 (114.4-2 %163.2) (2143??%58'11100) (gbég) 0.072 099
C.medica 48 300 (22.%?'36.6) (5032.3? 25253) (106.7129) 041 093
72 300 (2.35-'27.9) (21.2121?5.2) (116.7353) 499 017
24 300 (153.:—51375386.8) (2543.076341462500) (106251) 021 097
C.paradisi 48 300 (2o.g-0i505.7) (729.59?432510) (iod?g) 0.38 0.9
72 300 (6.29-.142.4) (312'-173) (11(5?268) 458 02
24 300 (147.1%7188.3) (273?.25?7145'8900) (106.6221) 133 072
C.lemon 48 300 (53??513.9) (1o§g-217é320) (¢Od§179) 0.76 085
72 300 118 266.1 03 036 099

(3.8-14.3) (149.3-378.2) (£0.19)
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Figure 1. Compare mean mortality% caused by different concentration of essential oil from the
flower of C. medica, C. paradise and C. lemon against T. castaneum at different time
(Different letters showed significant difference)
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Abstract

Plant essential oils are an appropriate alternative to chemical pesticides. These
compounds may act as fumigants, contact insecticides, repelents, antifeedants and
may affect growth and development of the insects. In this study, the fumigant
activity of essential oils from flower of Citrus medica L., C. paradise L. and C.
lemon L. were tested against adult of Tribolium castaneum (Herbst) (Coleoptera,
Tenebrionidae) under laboratory conditions. The experiment was conducted using
a completely randomized design of factorial experiment with five concentrations
and five replications at 25+2°C, 60+5% R.H in darkness. The flowers of citrus
were collected from Jahrom, Fars province, Iran in May 2015. All the collected
plant materials were shade-dried at room temperature and their powders were used
to extract essential oils. Dried materials were then subjected to hydrodistillation
with a Clevenger-type distiller. The 50 and 90% lethal concentration (LCso and
LCg0) values were assessed by probit analysis with SPSS software. Tests for
variance analyzes and assessment of means factors comparison were done using
LSD test. Mortality was recorded after 24, 48 and 72 hours. The results showed
that the percentage of mortality was increased with increase in concentration and
exposure of time. high concentrations of essential oils (126 pl/ | air) from flower
of three studied varieties had 100, 100 and 72% mortality respectively, 72 h post
treatments. The LCso values of Citrus medica, C. paradise and C. lemon were 5.2,
9.4 and 11.8 pl/L of air, 72 h post treatment respectively. Accordingly, the C.
medica essential oil had the highest toxicity. According to the results, the essential
oils of Citrus spp. are source of biologically active vapor that can be used in
protection of stored grains against T. castaneum.
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