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Sitophilus oryzae (L.) (Coleoptera: Curculionidae)
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Table 1- Estimated LCs of essential oils extracted from Mentha longifolia, Tagetes minuta and Salvia macrosiphon on adults of
S. oryzae after 12 hours

Confidence Limit 95%
Essential oils No. 12(df) b+SE LCs Lower Upper
Mentha 180 0.1 3) 1.66+0.3 8.166 6.004 11.455
longifolia
Tagetes 180 0.53 (3) 1.65+0.31 11.488 8.461 17.452
minuta
Salvia 180 0.44 (3) 1.4503 14.161 9.919 25.366
macrosiphon
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Table 2- Estimated LCs of essential oils extracted from Mentha longifolia, Tagetes minuta and Salvia macrosiphon on adults of
S. oryzae after 24 hours

Confidence Limit 95%
Essential oils No. $ (df) b+SE LC; Lower Upper
Mentha 180 3.47 (3) 2.0240.33 5.898 3310 9.687
longifolia
Tagetes 180 1.19 (3) 1.97+0.32 7.814 5.989 10.363
minuta
Salvia 180 0.94 (3) 1.54+0.3 11.068 8.006 17.279
macrosiphon
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Table 3- Mean adult mortalities of S. oryzae exposed to different concentrations of essential oils extracted from M. lingifolia, T.
minuta_and S. macrosiphon after 12 hours

Concentration
2 4 7 13 25
Essential oils Mean mortality
Mentha longifolia 16.6 s 30n 433k 63.3h 80 ¢
Tagetes minuta 133t 20q 333m 5331 733e
Salvia macrosiphon 133t 20q 30n 46.6 ] 66.6 g

Mean within the column followed by the same letters are not significantly different
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Table 4- Mean adult mortalities of S. oryzae exposed to different concentrations of essential oils extracted from M. lingifolia, T.
minuta_and S. macrosiphon after 24 hours

Concentration
2 4 7 13 25
Essential oils Mean mortality
Mentha longifolia 233p 33.3m 50j 70 f 96.6 a
Tagetes minuta 16.6 s 23.3P 433k 66.6 g 86.6 b
Salvia macrosiphon 16.6 s 20q 36.61 53.3i 733 e

Mean within the column followed by the same letters are not significantly different
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Table 5 — Chemical components of the essential oils of M. longifolia

Components Kovats Index Percentage
Alpha-Pinene 940 0.6
Camphnene 953 0.5
Sabinene 966 1.4
Beta-Pinene 975 0.4
Myrcene 983 0.8
1,8-Cineole 1028 14.4
Limonene 1030 0.3
Cis-Hydrate Sabinene 1048 0.2
Trans-Thujone 1102 0.2
Trans-Pincarveol 1132 2
Isopulegol 1142 1.2
Menthone 1148 17.85
Pulegone 1227 29.93
Piperitone 1255 16.9
Acetate Linalool 1258 1.6
Thymol 1263 1.1
Acetate Bornyl 1273 0.1
Menthophoran 1285 32.1
Isomenthon 1293 15.28
Carvacrol 1298 9.3
Beta-Caryophyllene 1430 6.3
Alpha-Humulene 1447 1.4
Trans-Franesene Beta 1458 0.5
GermacreneD 1470 9.1
Ar-Curcumene 1478 1.4
aBet-Selinene 1480 0.5
Spathulenol 1565 1.8
Viridiflorol 1580 0.2
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Table 6 — Chemical components of the essential oils of 7. minuta

Components Kovats Index Percentage
Sabinene 969 0.44
Cis-3-Hexenyl Acetae 1001 0.15
Limonene 1024 3.17
Cis-Beta-Ocimene 1032 8.3
Dihydrotagetone 1052 23.2
Chrysanthenone 1124 0.17
Allo-Ocimene 1128 0.56
(E,Z)-Epoxyocimene 1131 2.34
Tagetone 1139 19.81
Cis-Tagetone 1148 0.7
podien-3-One 1068 0.24
(Z)-Ocimene 1226 6.29
(E)-Ocimene 1235 29.96
Cis-Isoeugenol 1397 0.75
Trans-Caryophyllene 1417 0.31
Alpha-Humulene 1452 0.17
GermacreneD 1484 0.52
Spathulenol 1577 0.31
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Table 7 — Chemical components of the essential oils of S. macrosiphon

Components I;(:;:;S Percentage
Linalool 1102 21.02
Hexeyl-Iso Botanate 1150 3.17
Hexeyl-Y-Methyl Botarate 1234 10.46
Hexeyl-Iso Valerate 1243 14.83
Actyl-Iso Botarate 1348 1.48
Hexeyl-Hexanate 1392 4.8
Beta-Longipinene 1412 2.02
Actyl-Y-Methyl-Botanate 1434 1.76
Gama-Gurjuene 1474 2.18
GermacreneD 1480 2.49
Beta-Selinene 1489 0.83
Delta-Selinene 1493 1.1
Fransol 1503 4.26
Gama-Amorphine 1512 3.26
Gma-Cadinene 1515 5.63
neoxideCaryophylle 1581 5.07
Hexeyl-Octanate 1584 1.69
Beta-Eudesmol 1611 2.6
Alpha-Bisabolool 1622 1.61
Alpha-Morolool 1645 0.94
Decanoicacid 1920 1.58
Manoiloxide 1996 1.36
Manool 2055 2.06
Scarool 2225 3.89
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Abstract

Over the past few decades, many investigations have been conducted on different plant products
in order to obtain safer and more effective alternatives rather than chemical insecticides for
controlling store-product insects. For this purpose, in search of alternatives agents for conventional
pesticides, the fumigant activity of essential oils from Mentha longifolia L., Tagetes minuta L. and
Salvia macrosiphon Boiss. were tested against adult insects of Sitophilus oryzae L. (Coleoptera:
Curculionidae) on laboratory condition. The experiment was conducted using a completely
randomized design of factorial experiment with five concentrations and three replications at
25+1°C, 60+5% R.H in darkness. The results showed that the percentage of mortality was increased
with increase in concentration and exposure period.-The highest fumigant toxicity was related to M.
longifolia and the lowest toxicity was recorded for S. macrosiphon against insects. At the highest
concentration of essential oils (25ul/L of air) by M. longifolia, T. minuta and S. macrosiphon the
mortality were recorded as 80%; 73.3% and 66.6% after 12h and 96.6%, 86.6% and 73.3% after
24h against S. oryzae, respectively. The LCs, values were evaluated by M. longifoli, T. minuta and
S. macrosiphon 8.166, 11.488 and 14.161 pl/L of air after 12h and 5.898, 7.814 and 11.068 ul/L of
air after 24h for S. oryzae. According to the results, the essential oils of M. longifolia, T. minuta
and S. macrosiphon ate source of biologically active vapor that can be used in protection of stored
grains against rice weevil.
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