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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 0.11 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) 1.45£0.3 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 1.193) 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
Beta-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
ideCaryophylleneox 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

Eow

Bl i s s BB i e s Rl 350 DLS il o 5l OLE Sl Gaiw s

b ot SV (kS o Gol3 W5 oS bl o ol OF 5l (Sl el s 0 il Bl e o 4t
b SRl s At Sl o o clBE 5 Ol SRl 5 el S e 5 (SSe (er slauil
Sl ool s g DU b alie 5o (AP/5) o 4l (555 W ild o 5 0 sl S s G ) 3
il o miy (IAY) S0 zeamais aii Sy elel ol (e 2) 0 2l S YY) wlie chile
areie andllas 5550 oS i sy Gialesl 3) 50 gl uilud e Coens b3l 3 .(Odeyemi et al., 2008)
s Lee et al ,(2001) mls b cnl & 55500 Vo 38 Sl dws pas bal Ol Sl Lo« s
e 2l Cdillae il oS o3 o sme 53 0ley Sl L olds ws s Il s s Jemaa er al., (2009)
B L oS Ll Sl pme DM oa b andllan 550 (sl bl il glac il 3 JalS Sl i e 5 S e Ao

sl cilee ulel clle Bl G Wb olis e s S RIBl p e i sl



g g et Wb Sl g5, ALS Sl e kS e 1010 5 (ghatas

ea ) 5 ds S YO e 5l a5 > .(Paranagama ef al., 2003; Taghizadeh Saroukolai ef al., 2010)
@ G bl ol g8 S ek Sl aS 5, w3l Rl sy Ol i 5l ds s 48/F W il
Gl e3ged bl 1, Sl dwns Avdea 1) 1 S BVochle 3 xS ol SSe ke
OIAA) 3T ol (35 6 bl (510 o asloms LCsg gl 53 crimen Godows ol L3> (Krishina e al., 2005)
2 A S VAPY) a5, Therecta gl A1 inr il (6l s alons LC 50 b (2 1 s S
il 5 Sde 3l gy ol AT (e il 4 G S Gy el oS 258 5 S emt Hsb cnl (2
s Sl ) S 5 SSa $erily SWlal Gl b el LC 5 slis pored ol
oolel gl edd awbe LCsp b awulis 3 &5 aibie ) 5 ady S VVEPA 5 VAVE O/AQA
95 faS G 3 g polol i oo (1) 5 25 S #/VAY) s et S5, Melaleuca fulgens R.Br
(Lee et al., 2001) das o 0L 1y Gaissr 53 5 5Sibe il a0 o 1 503 il
e olS b SESe i 5 edes DS 5 Ol o Olyghste 5 0805 el Ot DLS 5 4y elud 3
@ axr g JB Ol 4 OLS 5l 58 Gl 05 e )50 A bl 534S (Bougard et al., 2007) Coul o
5 kol LS5 05l sode 3 W0sal rmmen (S 3 Ao YY) 5 YAAT OO/TY OVAD O S
(Perich et al., 1994; Makhaik et al., 2005) ol ol o3ls aseis u_iwiﬂ Sornm eilal 55 34 4e (2S0 lm
VAUAY 5 Y/ am g LB Olgee & OS5 pl 500 ol Gas 3 andllas 5550 (SO0 (6 aa olS il 55 &S
5 odes DS 5 g a8 — LS 5 Sl Je Yo S ol s sl oS {JPUS SLS S g s se o
ol 53 WS 5 ol aS (Sajadi er al., 2000; Krishna ez al., 2005) cosl ol 3 xe i o 0 olS [iSe i
sal s 4y gl 4 a5 LSl s o3 O/FY 5 V/ER VWAY VY e w35 Gl 0l s S e e
s b e aied Sa S s SNSe S Wiy gl s BB LIS 0l ool s
Olge a4y Bl b o lastoS (286 0 G Olgie a4y il 0 OF O3l s ammn 5 DLl (sl Ll 030 oS
Sl @ ALS sl bl 03508 il b ki ja LS 13 eslinal 3550 ot oS sla i3l e ol ke
2 b Al e ae ol 53 Slides bl ol i s GYb Bl el bl ST U S s aberd LS S

3l Ogaity Wil Jasws a3 o tee LSl Ml oS a5 B A i 8 L LS 5l

v



(VA-$V) ATAY Jlo ) o)led 5 Al oo i Dl mass sl

References

Arnason, J. T., Philogene, B. J. R. and Morand, P. 1989. Insecticides of Plant Origin. ACS
Symp. Ser No. 387. Washington DC: American Chemical Society.

Baltaci, D., Klementz, D., Gerowitt, B., Drinkall, M. J. and Reichmuth, C. 2009. Lethal effects
of sulfuryl fluoride on eggs of different ages and other life stages of thewarehouse moth
Ephestia elutella (Hiibner). Journal of Stored Products Research, 45: 19-23.

Bell, C. H., Wilson and S. M. 1995. Phosphine tolerance and resistance in Trogoderma granarium
(Coleoptera: Dermestidae). Journal of Stored Products Research, 31: 199-205.

Benhalima, H., Chaudhry, M. Q., Mills, K. A. and Price, N. R. 2004. Phosphine resistance in
stored-product insects collected from various grain storage facilities in Morocco. Journal of
Stored Products Research, 40: 241-249.

Bond, E. J. 1984. Manual of Fumigation for Insect Control. Food and Agricultural Organization of
the United Nations, Rome.

Bourgaud, F., Gravot, A., Milesi, S. and Gontier, E. 2001. Production of plant secondary
metabolites: A historical perspective. Plant Science, 161: 839-851.

Collins, P. J., Daglish, G. J., Pavic, H. and Kopittke, R. A. 2005. Response of mixed-age
cultures of phosphine-resistant and susceptible strains of lesser grain borer, Rhyzopertha
dominica, to phosphine at a range of concentrations and exposure periods. Journal of Stored
Products Research, 41: 373-385.

Fields, P. G. and White, N. D. G., 2002. Alternatives to methyl bromide treatments for stored-
product insect and quarantine insect. Annual Review of Entomology, 47: 331-359.

Huang, Y., Lam, S. L. and Ho, S. H. 2000. Bioactivities of essential oils from Elletaria
cardamomum (L.) Maton. To Sitophilus zeamais Motschulsky and Tribolium castaneum
(Herbst). Journal of Stored Products Research, 36: 107-117.

Isman, M. B. 2000. Plant essential oils for pest and disease management. Crop Protection, 19: 603-

608.

Javadi Elmi, M., Shakarami, J. and Bandani, A. R. 2007. Fumigant toxicity of three plant
essential oils on the adult of Callosobruchus maculates (Col.: Bruchidae) in vitro. New Findings
in Agriculture, 2(1):71-78.

Jemaa, J., Bachrouch, O., Marzouk, B. and Abderrabba, M. 2009. Fumigant toxicity of

essential oil from Pistacia lentiscus L. (Anacardiaceae) against stored-product insects.
International Society for Horticultural Science, pp. 1-2.

Krishna, A., Prajapti, V., Bhasney, S., Tripathi, A. K. and Kumar, S. 2005. Potential toxicity

of new genotypes of Tagetes (Asteraceae) species and Salvia macrosiphon against stored grain
insect pests. International Journal of Tropical Insect Science, 25(2): 122-128.

Lee, B., Choi, W., Lee, S. and Park, B. 2001. Fumigant toxicity of essential oils and their

constituent compounds towards the rice weevil, Sitophilus oryzae (L.). Crop Protection, 20:
317-320.

Lee, B. H., Annis, P. C., Tumaalii, F. A. and Choi, W. S. 2004. Fumigant toxicity of essential
oils from the Myrtaceae family and 1,8-cineole against 3 major stored-grain insects. Journal of
Stored Products Research, 40: 553-564.

Makhaik, M., Naik, SN., Tewary, DK. 2005. Evaluation of anti- mosquito properties of essential
oils. Journal of Scientific and Industrial Research, 64: 129-33.

Moravvej, GH., Shahraki, Z., Azizi A., and Yaghnaee, F.2009. Fumigant toxicity of plant
essential oils Bunium persicum Boiss. (Umbelliferac) and Elletaria cardamomum Maton.
(Zingiberaceae) on the adult of Tribolium castaneum Herbst. (Col: Tenebrionidae). Journal of
Plant Protection, 23(2):96-105.

A%



...G}jgA,i.:iél{c)lfiodeJa\thvJLwlwrtjwﬁl:bbm}dM

Negahban, M. and Moharramipour, S., 2007. Fumigant toxicity of Eucalyptus intertexta,
Eucalyptus sargentii and Eucalyptus camaldulensis against stored-product beetles. Journal of
Applied Entomology, 131: 256-261.

Odeyemi, O., Masika, P. and Afolayan, A. 2008. Insecticidal activities of essential oil from the
leaves of Mentha longifolia L. subsp. capensis against Sitophilus zeamais (Motschulsky)
(Coleoptera: Curculionidae). African Entomology, 16(2): 220-225.

Paranagama, P. A., Abeysekera, K. H. T., Nugaliyadde, L. and Abeywickrama, K. P. 2003.
Repellency and toxicity of four essential oils to Sitophilus oryzae L. (Coleoptera:
Curculionidae). Journal of the National Science Foundation of Sri Lanka, 32(3&4): 127-
138.Park, C., Kim, S. & Ahn, Y. 2003. Insecticidal acativity of asarones identified in Acorus
gramineus rhizome against three Coleopteran stored-product insects. Journal of Stored Products
Research, 39: 333-34.

Perich , M. J., Wells, C., Bertsch. W. and Tredway, K. E. 1994. Toxicity of essential oils from
three Tagetes against adults and larvae of yellow fever mosquito and Anopheles stephensi .
Journal of Medical Entomology, 31: 833- 837.

Pimentel, M. A. G., Faroni, L. R. D. A., Guedes, R. N. C., Sousa, A. H. and Tétola, M. R.
2009. Phosphine resistance in Brazilian populations of Sitophilus zeamais Motschulsky
(Coleoptera: Curculionidae). Journal of Stored Products Research, 45: 71-74.

Rafiei-Karahroodi, Z., Moharramipour, S., Farazmand, H. and Karimzadeh-Esfahani, J.
2010. Effect of eighteen plant essential ols on nutritional indices of larvae Plodia interpunctella
Hubner (Lep., Pyralidae). Journal of Entomological Research, 1(3): 209-219.

Rajendran, S., Sriranjini, V., 2008. Plant products as fumigants for stored-product insect control.
Journal of Stored Products Research, 44: 126-135.

Sajadi, S. E., Emami, S. A. and Nemati, R. 2000.Composition of the essential oil of Salvia
macrosiphon Boiss. Pharmaceutical Sciences, (3):51-56.

Shakarami, J., Kamali, K. and Moharramipour, S. 2005. Fumigant toxicity and repellency
effect of essential oil of Salvia braceata on four species of warehouse pests. Journal of
Entomology Society of Iran, 24(2): 35-50.

Soderstrom, E. L., Brandl, D. G. and Mackey, B. 1992. High temperature combined with carbon
dioxide enriched or reduced oxygen atmospheres for control of Tribolium castaneum (Herbst)
(Coleoptera: Tenebrionidae). Journal of Stored Products Research, 28: 235-238.

Taghizadeh Saroukolai, A., Moharamipour, S. and Meshkatalsadat, M. H. 2010. Insecticidal
properties of Thymus persicus essential oils against Tribolium castaneum and Sitophilus oryzae.
Journal Pest Science, 83: 3-8.

Tapandjou, L. A., Adler, C. Fontem, D. A., Bouda, H. and Reichmuth, C. 2005. Bioactivities
of cymol and essential oils of Cupressus sempervirens and Eucaluptus saligna against
Sitophilus zeamais and Tribolium confusum. Journal of Stored Products Research. 41(1): 91-
102.

van Someren Graver, J. E. 2004. Guide to Fumigation under Gas-Proof Sheets. Food and
Agricultural Organization of the United Nations, Rome.

YA



Journal of Entomological Research Islamic Azad University, Arak Branch

ISSN 2008-4668
www.entomologicalresearch.ir

Volume 6, Issue 1, pages: 67-79

Fumigant toxicity of essential oils extracted from three plant species
againstSithophilus oryzae (L.) (Coleoptera: Curculionidae)

Y. Motamedi', M. Fallahzadeh®", V. Roshan’

1- Graduated student, Department of Entomology, Jahrom branch, Islamic Azad University, Jahrom, Iran
2- Associate Professor, Department of Entomology, Jahrom branch, Islamic Azad University, Jahrom, Iran
3- Assistant Professor, Agricultural and Natural Resource Research Center of Fars, Shiraz, Iran

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 pl/L of
air after 24h for S. oryzae. According to the results, the essential oils of M. longifolia, T. minuta
and S. macrosiphon are source of biologically active vapor that can be used in protection of stored
grains against rice weevil.
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