DOI: http://dx.doi.org/10.22092/ijmapr.2016.106835

ol Jia.u, el Q\.:n\..,f O\dgss s n— ke aaliale gs

(\740) 000 -009 amiw ¥ o les XY Wl

oligs™ dlio
Mentha longifolia L. bl owled § cwdd Cutuw (w2
(Tribolium castaneum Herbst) 8,7 4l ade ¢

[ P PR P IS S SN Y P51
P PRAJPERCAFR SN PV PO W I JN LS PO ST SO SV W e L e S FR

izadi @Mail.vruac.ir : S s S Cans ol pl bty e Jy o&ils 5 5laS eaSlails o Kol 05 8 5 Ltils J st oditen 5 — Y

Sl ol Sl 5 pke anly ol sl3T oKl ( (S 50l8 05 3 lalanl -Y

WAY 5ot ad b

\Yay¥ .)\:I'L @Lg.u C)La‘ c)\;

WAY il 2l gl

RN

o e ol 3 ilas S 515 am g 5550 65Ul ST J S bl plyea ol Lae b sboS s ol sbdle s

(Tribolium castaneum Herbst) s,1 e 5 a2 JolS o 2 55, Mentha longifolia L.) 4 olS Sulal wles 5 s
San b (8) slazes S oalul olans 5l asliad by e OT L ki 2 b e S bl 1088 515 (s 2550
288 o sl e s 2l 5 ads Seo o/AVY el YY) am LCop ol s gmek i 53 o il sl ¥ 5

VU i o S 3 o) ol a2 Ao Tgn )yl Sen YWY cele YF 5l e LCsp ol (omlss i

B 0,) add gl K5 el

cswlad S ¢ kS Cugane (TriboliUM castaneum Herbst) ;j azs (Mentha longifolia L.) &5 oS gbe3ls

SR W PR I EX FR P - O JORCA E RN
5 (Rajendran, 2001) a_xl oo g snile 3L o aS
sl i S i 5l ag) o s b eslial S L
Ol i oyl Ll WS il 8l el o st
Gt gon tmenh Lo plogl a5l SBT ek
Sheacs 13 slpe 55 e ple BL 5 EASS ae
@\-«A—w J 8 sl ol o Jle QL 23 50
S Sy golantl il sl sleslid cga o
sla S5 ol 5l ol adl as) e lme ol

Jelye Ol i sy slonsS) S e oS il

PURVS

Ol Gl bl ol 218 el

SY e S5 spam s b, s BT YL
J\.é.'{- C)j\)') uu)“)f w\*”‘ﬁ Q‘JJ‘ B Cwlods b)}]'j
Ao Ve =Y e sgus bugie Hsba Al a (g5,5leS
J—lse 2l s Sl Al yay 65,5l O gz
U\J_..M;- i BL .'\3‘9)& O )‘ Lb)\.u\ B ‘)U)LM:-
e VR Olsis e 5 (LWl glaes sl 5 5l sl
Ul Jds 4 o &l s cles sy an 5 5,50 S5e s

ol 5 P b O o Ol oo ek sl s



)Mc«:;dwjj

Sy gl N Pl e mle ME S & glases
oolie o snilig bl 4 wael Slo e o] G
s o e OF ds S Fee s Guild a il
sl 3l e s 8 5 sl slo e g,
0903 oeolel 4wzl Slo B8 (D s 5 aids V
A3 e5e) V=V e 30 N0 slaw 5 a3 8 15
SN S il Plas 4 gl s a8 b
N O B VSN IV-T PRI E o W
S B a5 polie as sy o5 4l b sl
e S YO 5 YV/E FNV/O LYE/Y YY) wy sl
S ot Jo e OF s Sea Fee 53 (pn n g5l
20 D gy Leiled 4 plo B8 s S anzs
st 3ae VO« blo B L sas snilay g u OB
czd8 5 e S 5 s, A sy, V-V LS
S - b 6 s eyl s sl ol cele YF
Dl s 5l eslinad b Wnesls s sl 1SS P L bolas
2 5 515 bl s 5 420 5, Minitab 14
le s o eslimad b olg slaesls b Sl anylie
ot Dbty oz til U\ e s (SUls 25, 5 SPSS
oo aied JolS Ol o) dg el kS Coin
Il K8 4 e s S el s p 54U

.2 #| Polo-pc

sy glas Lmu.fu\...a aglie g el 1 e

Sl Syms Slsime sl (140 o 53) Waesls o oS
e % syms Sl OYexl byl e s
A A S V/0) clile 0 VL s e 5 S e 0l
5 del ey TAT/VO e 4 sl Y 51 e (0

Ol &y ol o S el Y 51 L o/V chle
clle 4 ob plas (Sl O}A}T omzean ol glas LYY
b}ﬁ)&‘//\%}&b}ﬁ)&‘ﬁﬁjﬂjj& </Y
b}ﬁrbbggwe}ﬁ&)a \/Y}\ L;Lﬁ;«kl&jb

%’Wi.a)\a)\}cr\}@u_ajﬁ)g}é\/a -l , be

0ofF

slas 35 aS e eSOl i Sl les
oo D13 LS bS5 U ol e 1 Sl
sodg Sladsas 5 SauS)ss cuols (el (ks
s sl b o, p oS 5l ﬁL e A"
o oblilns 5 olusl gl el WS ol b o as
U] PV SYCC SYCH [ P RCIVIN ! S
J 8 53 Gl Lo (oot p g 4 Sl jieS
el sla e 5 a8 o eban tasles S lag bl
S 5 5 LS sl pulil 5 eslina] y Sliiss
Al e 45 bS5 ol a T sl ol
Cnlod i S ate iyt A log p e 0 S
5 =i G G opl 5> (R@jendran, 2001)
Mentha logifolia: ) a5y toes oS (bl wis
s JulS o i oy s e gy, » (Labiatae
Tribolium castaneum Hbst (Col. ) s, 5 3

b S 5 s 3,50 (Tenebrionidae)

o095 9 Olgo
G a5 08 bolses 5l o)1 ans 4 o)
Sl L s el N w4 Yo S
den 4 eas s Ses S, 5 R85 Y.
S ol o&as Sl esliad b ke Ol i) e O
Sl coll ¥ ol cue b (269 slacs
e OWae by saz oslpenr gLl s
by Gled ek St s Sl A S
o 4 e s YO it s s Jels e
eiled 308 o Ul gl Iyl e ele aals Sl s
T U S S PR Y A DU UG IR PS50 R T
Usn id 1 sidsSee VO 5 VY O /A «/V) &g
S5 Azl Lok alas as anky; lazs BB o)
FlS oo 0ae V0 o plow Az 5w snlay
N om 2 8 15 ) 6oy wasls Soson s, V-V
S omon @l il ol cell YF cdS
i ob K bl alosl asly p el el



ooV

cel (ﬁfﬂdﬁujﬁ,lbﬁf \‘O);;Jil.éajs\ﬂi 5ls
Sl G ANN/FE e 4 Olas e o i sl
S sls ol (s pesl bl b Kle 4y 520 1l
chle @oy 8 53 mp el » Al S VY Chl
L;\.bub.\.é« ﬁCbﬁjf ).5 YJ\/O ML.LC- ‘b bﬁjf ).5 Y?/Yl

.&J\JJ\}deA{&j;JJfO)YJV/f

Yool FY s ol e 5 ool plS Slides asliabegs

e 5 S e sWesls 4 sls gl Guilad oyl s e
5 Of=F) Wl (b gae BMasl Kuse L uslad gl
G LCs0 U 70+ sazS 555 .(\ Jsan) (XP=$/5Y
Sl Slo a1l 2 s Seo < /AVY L s
e @5 b)) o 5] s Y
ol samoglis Wy Gulel ol 31 Gully 4 e s
35y (FA8 o 50) Sl gme OOnl Losls (oS o]

P VCIPRgIU ROV IS RCS WS £ 35 SWIRCH - E-JRIPRPRE JOOS ¥ PRRCWPYEH [H I I PRP

3,1 aded 035, V=Y JolS Ol s g5, asy il

n df SlopetSE Fiducial limits L Cso X2 Coons § 50
Y. ¥ Y/OYE-/FA ALV < /AVY £/%Y oS
¥ ¥ RIAREAVAS YO/AF=YA/Y YV/\ VY- ke

ﬁyh&j’ﬁﬁﬁjw(i‘\f@‘ﬂ’%kﬁjﬁxbtﬁf
e 10+ 5288 555 53 55 el Kol ks el
2 s A bl 5 b bl sams |8 152
S Gl sl 3 5 alS pamis ix K
= Lol Lladie 4 cl S aLE ol w8
.(Duquesnoy et al., 2006) w—al acals ool
S lel GlacaS 5 a8 5505 s 52y QG cal nizean

ol slesl Gl as ahie i), oS ol w8

5V ) el &Sl ) o3 | el g g, &S

S5y s 5 oS Caad il e 5 353 0 plil o
sl o ylan u_a:\_f ujf sl = u..\...a.._w i Lg\_ma\}i
.(Chaudhary et al., 2010)

oolaiwl 0590 2ulo

- Chaudhary, A., Sharma, P., Nadda, G., Tewary, D.K.

and Singh, B., 2010. Chemica composition and

larvicidal activities of the Himalayan cedar, Cedrus

deodara essential oil and its fractions against the

diamondback moth, Plutella xylostella. Journal of
Insect Science, 11(157): 1-10.

- Duquesnoy, E., Huu Dinh, N., Castola, V. and

Casanova, J., 2006. Composition of a pyrolytic oil

Slay e § saze X2 1ol am s of tu‘.';ﬂ\.éﬂ 3550 Ol i sluss

20 ol e g LCsp Ly 70+ saiiaS 540

o) i oS conlis Kby it Cie b 4 lia
ool o8 el iy pell] el o 4 s
5 44 (Rosmarinus officinalis L.) ¢ L), oL 4
~ (Artemisia khorassanica Podl.) sl s 4. s
ae » s &S sls olas (T, confusum) s,1 azs ale
O] W WPV WK Y WP S VRTINS ) [ VRN
cde Wy uilel s 5,8 (& Moharamipour, 2013
ook s 5 (Pulicaria gnaphalodes Ventenat) +z.»
55,0 aze ale , (Achillea wilhelmsii C. Koch.)
Callosobruchus ) &l ye (gladas g Sy
o 13 oS s a4 S sls las (maculatus
s e Sl glabi gy S gl SLS
syl acas )y lsn ) o mds See Ve/0Y 5 AY/40
Khani & Asghari, ) cel s o8 51 ey o3l ea
ool it S 5l Jo s s 4 lis (2012



- Rgjendran, S., 2001. Alternatives to methyl bromide as from Cupressus funebris Endl of Vietnamese origin.
fumigants for stored food commodities. Pesticide Flavour Fragrant Journal, 21(3): 453-457.
Outlook, 12: 249-253. - Khani, A. and Asghari, J., 2012. Insecticide activity of
- Saeidi, M. and Moharramipour, S., 2013. Insecticidal essential  oils of Mentha longifolia, Pulicaria
and repellent activities of Artemisia khorassanica, gnaphalodes and Achillea wilhelmsii against two
Rosmarinus officinalis and Mentha longifolia stored product pests, the flour beetle, Tribolium
essential oils on Tribolium confusum. Journal of castaneum, and the cowpea weevil, Callosobruchus

Crop Protection, 2: 23-31. maculatus. Journal of Insect Science, 12(73): 1-10.



559 Iranian Journal of Medicinal and Aromatic Plants, Vol. 32, No. 3, 2016

Study on the contact and fumigant toxicity of Mentha longifolia L. against
the confused flour beetle (Tribolium castaneum)

Z. Shahmirzaeil, H. 1 zadi® and S. Imani®

1- Department of Plant Protection, Science and Research Branch, Idamic Azad University, Tehran, Iran
2*- Corresponding author, Department of Plant Protection, Vali-e-Ar University, Rafsanjan, Iran
E-mail: |zadi @vru.ac.ir

Received: March 2015 Revised: June 2015 Accepted: June 2015

Abstract

In recent years, plant essential oils have received a great deal of attention as pest control
agents in control of storage pests. In this study, the essential oils were extracted from the
horsemint, Mentha longifolia L. leaves through hydrodistillation. The essentia oil was
evaluated for contact and fumigant toxicity against 1-7 day-old adults of the confused flour
beetle (T. castaneum). The probit analysis of data demonstrated that fumigant toxicity of
Mentha longifolia oil on T. castaneum (LCs=0.872 pL/cm?) was significantly more than
contact toxicity (LCs=27.11 pL/cm?). The results showed high fumigant toxicity of the
essential oils against adults of the confused flour beetle.
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