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Table 1. Survival rate (SR; %) in first to fifth in

stars of the Mediterranean flour moth under different

feeding treatments and incidence of cannibalism (CI; %) due to cannibalism on eggs or same larval

stage
Feeding (Control) Starvation Egg cannibalism  Larval cannibalism
First instar SR 86.67 0.00 46.67 33.33
Cl - - 93.33 86.67
Second instar SR 100.00 0.00 53.33 46.67
Cl - - 93.33 100.00
Third instar SR 100.00 13.33 60.00 73.33
Cl - - 93.33 93.33
Forth instar SR 100.00 13.33 60.00 73.33
Cl - - 86.67 100.00
Fifth instar SR 100.00 26.67 73.33 73.33
Cl - - 100.00 100.00
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Figure 1. Mean survival times of first to fifth larval instars of the Mediterranean flour moth under
different feeding treatments (LSD test; o= 1%)
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Figure 2. Mean egg cannibalism rate of the first to fifth larval instars of the Mediterranean flour moth
(LSD test; a = 1%)


http://www.sid.ir

Solsmas e Sl 69y 35T Gl e G0 s slas Y ;',S‘-“';J:;U (2 5oy A

—_ 27
=y
=
&
E 1.5 +
=
L
£ I
g
E N . .
@ 0
First Second Third
Instars

Jlazt elaws LSD & 325T) 3,7 (g1l 3e L;a,ﬁ:uﬁgudjlwéu,;y);,ﬂ@l,;aﬁdtj ok Y s
(v\-&).}&i

Figure 3. Mean larval cannibalism rate of the first to fifth larval instars of the Mediterranean flour
moth (LSD test; o = 1%)
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Figure 4. Mean fecundity of females of the Mediterranean flour moth obtained from the fifth larval
instars reared under different feeding treatments (LSD test; a = 1%)


http://www.sid.ir

WA Jlo OF o5l @ e ( alE ST Sladiow

ot gy 0y eS¢ s L (2006
L oT &8 Sl T 05 S5k 5 5,7 slal ke
(i8S o) ol maisSen o alie ol oo
Lguf_;T Gl s e Lo Lﬁﬁﬂ o) A (g,
a3 ol 03 S S s 4 WS e bl ()18
g s

o elsaSes sy 18alg4gRen 39y
Sopd pay U sl o Ly 5o (pan slagyY
Ver BARPY D) s JB Ol 4 5,1 slal e
slhs sy s 6)‘}545}@ D9y A edalin (Lo
Glo,Y 4 s B, ol S dens 03 SYL
oo «Savoldelli, 2006) JsJsl (soslizul 3 50
o B (o pl 53 Cpena Lo g, Y el
ot ol Sep s b s mbi b b =B
5 2BlAr GOl s g2y 4 015 o0 ey 3550 Liles
plsil By coslinal )50 Jud e g Rl 0 58 5 (mer
By Caso e s b il sT

(LA (o pd Lgm; sl S ol ui’)‘}?
Sl s AW S mip e s el oot
e e opl S14S dins o ploil ol mlis 4 Ok
i )l 8 4y bl 4 Kes g,V L b o35
-eu'jiua (Ga (Go pb (Cline, 1978) .z daf g
O Y S e 5 YL e gy ol
S. 3y 53 ey oyl (BOOtS, 1998) il o 5ol
1999b)
Rojht et al., ) Chrysoperla carnea (Stephens)

«(Chapman et al., frugiperda
o3l olas s (Jafari, 2013) H. variegata 5 (2009
Sl slag,Y g5 g 53 SKs Db 1Sl s
LSk & o3 dT Gl (pmen gosldT
Lpbe Gola e st dlml b szl
Ol mbs ol (Reed et al., 1996; Boots, 1998)
S oY olg) 4sSKen slagY O3p Cimas 45 s
ot Al b KL Sl el 5 3Ll e
5 S slag,Y oS s ((LEL ol b o

ar e (Sook sdy Y wo o

SbgsY dens Gos ey e sbayY gads D
Fass = 0.4300; ) cslb (s ls gnn 1 (sdns Juud S0l
(als) wliw glyls 45 poslas ol (P> 0.05
4 Y e o> Gl i San (K S
SOV/OVEV/NY OFANVEF/B8 DYNFEF/FF L ol s
e L Gols e N 48T Lsy duos B1/AV HENY
RESINE
W

slag,¥ Gol= rags zb Gb i Pboi) wo e
ke s 35T gl mde So - [ o e
o 53 b)Yl aST| o iy (62t Jesw (S S
L S e mle (b o108 055 5 4 dis ST 5 AS
55 (Savoldelli, 2005) Jsdylu s g 03,57 S @
W5 pan 033 5 sl e )Y (S35 355 (sn 3
FANF S S A 0T sdoss Ve e 5 5
Ve G Fe Slpgm o sloy¥ Slekiy deys Jo s S
Bl sy el s a5 ldie 1 4S5 5 e Lo ys
sl s OV s (s ) 03 ) i Dl
4 psm o SY O s «(Savoldelli, 2005)
daly cpl 43 a8 diS edalie u)lﬁ)\dﬁi@.@): o i
35 Ll e 5 ol i gl i 4 Ol g e
905 S oS A abnin ol ash 53
2y by Sl doys Cudly e lagyY
23 s Gl Bl e s MBS 4 S 5L el
w55 3 Sl asKen osn 5 Jil e slassY 3y
ol &S sl Il mis 1y bagyY ol Sleds s s
e SagyY Slas Olalas O3 Cams s 4 Yl
Al Al s LT ot gads es3 5 Jsl
OT tlin 5 o g,Y Sloodi) Loys 535 6l 5545 5K
131 Gleedsy Ol 45T il osls Ol Kew B L
ik s phw w330 L awlie sl Sen
4 Kan slas,¥ & | > (Canard and Duelli, 1984)

Savoldelli, ) wsl o o1de wiaij)) mte K Ol 5o 4


http://www.sid.ir

Gl 5San S5 695 35T @l mde (go it glas,Y Kow & 56 (5 5 0Ll ).

EF D3l SR olaae JSE @ ey s el e
oo w s sl ea s lagss Sl s () i S
SIS b 5 S 15 Al s 63Y
Zago-Braga and Zucoloto, ) .l . il boT
SaY o RIP L i sl a1 (2004
Sl el osls olzs H. variegata 48 355 5
23 03 )\}5-45‘,@ s,y 5,4 4 .(Jafari, 2013)
GRIA b lize ()l Sen 5 I s )
Lol oy oo 5 @ (g 5 (omb (555Y (o 5 O (50510
sl o bpss oo by o Kile 035 513 one ple
£33 o gL ooi Cind 5 S5 S (G010 4 Ol o0
sl e o Cﬂ e th‘ S 5 adss pie (AU
Vool 55 5 atm SRl 55 A & pgmn o 31315 S
6 Sen 51 s Lol S5 55 S Gadis
Sy 03 S Iy RIS (solsme sk 4 o3
okd 03,55 slag,Y 4 ol b dlagyY Sl o)l e Sen
Sl s Ll San slag,Y o3 Llea 5 per
4 Yzl Ll sl 0SS (o)l 8558 5 4 )
EiowoT W S b s S e s
2y 9 ol O 03 (omean SlagyY Sl 545 San
S i el lgHls gae Hsb 4
Oljee o iaS (i Gb 1ol Dlyha (5597005
o LY Sl edeT Cws 4 a8 Sl i 53 (555105
Pahgjbs-e\;}iw Bylse S0 ey M;r}q
a3 oy e sles s 55 Ol baelloa s @ ool b
o L;Laé.i.u}w 534S el ui')“}f Jla Olge a
o3le JolS Sl i Lo 5 adas 5 5b 4 ba o3 (Tribolium
Stein, ) Wsi s 03,55 5 JalS Dl i Lo 5 o i
5o beS s Sy gesle oS Ol a> 5 (1986
(Santi and Maini, 2007) &, = o 15 355 Glapss
JolST Dl i 215 5 a7 dilenls OLaS 63L5 6la oy
Savoldelli, ) 5,15 ;13 Ly,¥ slde 0 AL o
Ol i 53 S (657805 Olpe o b ¢ ol ol (2007
& e oys ol 5lad oy e slagyY 51 ol JolS

23 commes Aibs Sl Sen L, 5 K
2 35 3 Sl Ken Sap Ao Jsl o slas,Y
Dog Cnd 2y pha Y 5 )l Sen | alis
035 FOWT amd 53 5 gl o G,V Slas Slaks
S35 (S il 358 5 5 0T b g o35l 4di
sdos b 4 & (s Sl Slomio 5 5o Lile) Lagss
Lgd oo o 3T SKae  opl as,Y G ol
B33l s M il el pl JYs 1 5
55 eslimul 3,4 3135 slag,Y «(Savoldelli, 2006)
s 5 o3 SN FERen 4 6 o oy
O OIS ) e G WS 3 my sy ean
dls SNl ol oy 5Ty Jlaz| ale

S ol Oli ol G bt Jloow) Do
303095 5 Jil e slas,¥ Slesis ke (sla SiLe
Jyombl e Ol owals L K F
& 5ia SlS 55k 4 g,V Lo ) ol e S
Odd s gan,e g bagy¥ Sledi) Ol ol 3l Cels
Savoldelli, ) JsJsle s dals (o Kibe b o T Codest!
Gl Gon ot 65 e 02 5 58 21F (2006
Y Sledi; Do o)) 5546 Ken (55 gl 350
w8 GlagsY b anlie 53 5 g0 (1 53 15 5l 545 Ko
Savoldelli, ) Jsdyle sl a3l sls some 5sb 4
5 ool oo i SlagyY &S ol ails bl (2005
4 G izl s ol w e pd L ol o
b &S Wl sl (s i Ol S SOl lag,Y
93 g 03,8T S s 1y (5 phey oME e (JS
Sl a S S 55 ams Olg e ol iash
s a0 5,T lal mde oy £33 sl e slag,Y
23 el o3 (b LT b g S e ale oS
b e 4 0T Ol 5 Lag,¥ Sleodiy Sde il 53!
Syl gke YlST 2

SIS RN LR RO = i o
315 Y o I I L nlite a1 () g6 S

33 50 et SV S Gl SR s p g o


http://www.sid.ir

WA Jlo OF o5l @ e ( alE ST Sladiow

o5 4 SO Slae st slaesle (61IKesT Dy s )3
GOUI slaesysl b (S5 53 3T slal gde (g0 s
Sl b Wise LY eds gda
o) (6 Oloj oo (5 amd b 5 oml o slag)Y
O35 4 358 1y p5Y 551 L Co p ) ol b 5 iles
s T S (6t Jlaz=l L1y e ysl 3 0T
Ceruttiet al., 1992.) o1, Kan 5 55 S 55b Olon
4355 cal slaps YL oS53 5 oslinal clazils Hlghl 33
Sy sy Ll A5 I8 5l se s5lues T r&“’ B
Ol 5 LS i Sdd 4 o 550 ()l 50 S
Bl o e 1 Sl 35 oS O i
a5 gy (Gagrle O sl e w  Ss o b
520 b B 555 (VL (gLl 5yT sus 0T
Lla g, VS‘J: 039 Y Sojse y &S LS =5
Spds S8 Godiylajl a8 Ll dal s ol bl
& » 14 (Anderson and Lofqvist, 1996) .ib .
oS5 Sales gl hogy eSS 1S e
B S PG RV g C N GVE O
Oladses )5 45 354 0 dwo $ = sl e 6y,
reap 5 Y sl sl & 55V 5l o)l S Fr okl
Y e S ) edsion )5 lag,Y O35 Sy
aaaly ol 5l g2 &S U s sd amloe (Gay 2 0¥
LT s
S Rl

YAV ganlis b Slides CJL» S Shagy oyl
525U pshe o&sils Sl slzel Sl oslizel L 5 L3l 0 4
s s 4 Sl od gl D6 b mle s

3 s on (65 Sl

Ol 4w F sl 035 b g,¥ Cnlis 5 315 adis s
S e mle S pde Zol iy u slas)Y
4y by, cpl Sleds alb falS Ol o cam 43 5 Ld
SasTal Olpm 5l B8 olds gl I e s s
S adn (o)l Ken Sl s s ey sl
L il s db acb st Kl s (slas)Y
gy o sl (K 85 8 S 5
&U_&« GL‘.« 355 Ol Olgw ¢pl 529 Lt u.':.alf
S b alie s Ao (ol 5 4s8en Bgy 4 acb
2 Ja s 55Tl s gme Il el (K S
P Lls (6 7S Dl i1 b A L 4l
reb a0 ds (o) g ol 5o 00k SBYHY Koy
Say ey o by SolasKen 5 K S 5 s
5 Aaill gyls gae Sl da J...u sodle slag,Y Wy
sl sl er b LS by el sl
aeep 53 1y (G asesle) w> Cowi (Savoldelli, 2007)
s Jol o san glie &l wdis 1 s 5 48
J..M.pg(’xfLgd\ﬁgaja:lfcrdfsz¢QJ5:)ch.kf
Cod ¢ o 23,5 23T 2 YIRYE Y b ol jades
4 JoS Ol 5l ol e el slag)Y s
Loy 1w ppe o gl el o
i R R A S - B AR VAT
b gblde Gl wds 1y 5T el g o sl
Hassanein and Kamel, ) el sis 5,1 8V L i,

1965; Rodriguez-Filho et al., 1991; Danialli,
(1994; Eyvazian Kari, 2001; Yazdanian, 2000

Savoldelli, ) JsJsle codaT s 4 b4 e L
ok sdaline LI Aol (gl aS amils Lkl (2007
e Sl Ll ol UT 6 ol 5 (55 s 03 Laesls
H Al s on e s Sl 5o ol s s
d el 037 ol 2y Cpeles el 055 VL
3L e 5L 6 e gla tle T
B s o ol 3 Jel (S b«
S wns e oLz (Savoldelli, 2005, 2006) _Js 5L

6. Index of susceptibility of diet


http://www.sid.ir

Gl 5San S5 695 35T @l mde (go it glas,Y Kow & 56 (5 5 0Ll Y

Refe rences

Ahmed, M. Y. Y., Tilton, E. W. and Brower, J. H. 1976. Competitiveness of irradiated adults of the
Indian meal moth. Journal of Economic Entomology 69(3): 349-352.

Aleosfoor, M., Mortazavi, N. and Poorkashkooli, M. 2014. Comparison cannibalistic behavior
between two ladybirds, Coccinella septempunctata L. and Hippodamia variegata (Goeze) under
laboratory experiments. Munis Entomology and Zoology 9(2): 645-650.

Anderson, P. and Lofgvist, J. 1996. Asymmetric oviposition behavior and the influence of larval
competition in the two pyralid moth, Ephestia kuehniella and Plodia interpunctella. Oikos 76(1):
47-56.

Arbogast, R. T. 1981. Mortality and reproduction of Ephestia cautella and Plodia interpunctella
exposed as pupae to high temperatures. Environmental Entomology 10(5): 708-711.

Barros-Bellanda, H. C. H. and Zucoloto, F. S. 2005. Egg cannibalism in Ascia monuste in the field:
opportunistic, preferential and very frequent. Journal of Ethology 23: 133-138.

Bazazi, S., Buhl, J., Hale, J. J.,, Anstey, M. L., Sword, G. A., Simpson, S. J. and Couzin, I. D.
2008. Collective motion and cannibalism in locust migratory bands. Current Biology 18: 735-
739.

Bazazi, S., loannou, C. C., Simpson, S. J., Sword, G. A., Torney, C. J., Lorch, P. D. and Couzin,
I. D. 2010. The social context of cannibalism in migratory bands of the Mormon cricket. PLoS
ONE 5(12): e15118. http://www.plosone.org/artic le/fetchObject.action?uri=info%3Adoi%2F10.
1371%2Fjournal.pone.0015118&representation=PDF

Bernays, E. A. 1998. Evolution of feeding behavior in insect herbivores; success seen as different
ways to eat without being eaten. BioScience 48(1): 35-44.

Boots, M. 1998. Cannibalism and the stage-dependent transmission of viral pathogen of the Indian
meal moth, Plodia interpunctella. Ecological Entomology 23: 118-122.

Canard, M. and Duelli, P. 1984. Predatory behavior of larvae and cannibalism. In Canard, M.,
Séméria, Y. and New, T. R. (Eds.). Biology of Chrysopidae. Junk Publication, The Hague. pp. 92-
100.

Castane, C., Iriarte, J. and Lucas, E. 2002. Comparison of prey consumption by Dicyphus
tamaninii reared conventionally, and on a meat-based diet. BioControl 47: 657-666.

Cerutti, F., Bigler, F., Eden, G. and Bosshart, S. 1992. Optimal larval density and quality control
aspects in mass rearing of the Mediterranean flour moth, Ephestia kuehniella Zell. (Lep.;
Phyticidae). Journal of Applied Entomology 114: 353-361.

Chapman, J. W., Williams, T., Escribano, A., Caballero, P., Cave, R. D. and Gouldson, D.
1999a. Fitness consequences of cannibalism in the fall armyworm, Spodoptera frugiperda.
Behavioral Ecology 10(3): 298-303.

Chapman, J. W., Williams, T., Escribano, A., Caballero, P., Cave, R. D. and Gouldson, D.
1999h. Age-related cannibalism and horizontal transmission of a nuclear polyhedrosis virus in
larval Spodoptera frugiperda. Ecological Entomology 24: 268-275.

Clire, D. L. 1978. Penetration of seven common flexible packaging materials by larvae and adults of
eleven species of stored-product insects. Journal of Economic Entomology 71(5): 726-729.

Cooper, L. C., Desjonqueres, C. and Leather, S. R. 2013. Cannibalism in the pea aphid,
Acyrthosiphon pisum. Insect Science 00: 1-9. http://isyeb.mnhn.fr/IMG/pdf/finalversion.pdf

Daniali, M. 1994. Studying the biology and laboratorial and mass rearing of Bracon hebetor for
control of cotton bollworm in Gorgan and Gonbad. Annual Research Reports of Gorgan and
Gonbad Agricultural Research Center (Department of Plant Pests and Diseases). pp. 36-57. (in
Farsi)

Dixon, A. F. G. and Kindlmann, P. 2012. Cannibalism, optimal egg size and vulnerable deve lop-
mental stages in insect predators. European Journal of Environmental Scie nces 2(2): 84-88.

Dougherty, L. R., Burdfield-Steel, E. R. and Shuker, D. M. 2013. Sexual stereotypes: the case of
sexual cannibalism. Animal Behaviour 85: 313-322.

Duelli, P. 1981. Is larval cannibalism in lacewings? Researches on Population Ecology 23: 193-209.

Eyvazian Kari, N. 2001. Effects of adding bread yeast to larval diets and feeding of adults from
sugar solution on some biological properties of the Mediterranean flour moth, Ephestia kuehniella
Zeller under laboratory conditions. M.Sc. Thesis. University of Tabriz. (in Farsi)


http://www.sid.ir

W WAF Jlo o 05l @l ¢ aLE SBT Sliios

Fox, L. R. 1975. Cannibalism in natural populations. Annual Review of Ecology, Evolution, and
Systematics 6: 87-106.

Fukuzawa, M., Tatsuki, S. and Ishikawa, Y. 2004. Rearing of Ostrinia palustralis (Lepidoptera:
Crambidae) larvae with a switchover of two kinds of artificial diets. Applied Entomology and
Zoology 39(3): 363-366.

Hassanein, M. A. and Kamel, A. H. 1965. Biological studies on Mediterranean flour moth,
Anagasta kuehniella Zeller. Bulletin of the Entomological Society of Egypt 49: 327-359.

Heslin, L. M. and Merritt, D. J. 2005. Cannibalistic feeding of larval Trichogramma carverae
parasitoids in moth eggs. Naturwisse nschaften 92: 435-439.

Hopper, K. R., Kester, K. M. and Hoelmer, K. A. 2007. XIV International Entomophagous Insects
Workshop. 25 pp. Journal of Insect Science 7:16. Available online: insectscience.org/7.16

Huang, F. N. and Subramanyam. B. 2003. Effects of ultrasound on Indian meal moth reproduction.
In Credland P. F., Armitage, D. M., Bell, C. H., Cogan, P. M., and Highley, E. (Eds.). Advances in
Stored Product Protection. Proceedings of 8" International Workshop Conference on Stored
Products Protection, York, UK, 22-26 July 2002: 852-857.

Jafari, R. 2013. Cannibalism in Hippodamia variegata Goeze (Coleoptera: Coccinellidae) under
laboratory conditions. Journal of Biological and Chemical Research 30(1): 152-157.

Joyner, K. and Gould, F. 1987. Conspecific tissues and secretions as sources of nutrition. In
Slansky, F. J. and Rodriguez, J. G. (Eds.). Nutritional Ecology of Insects, Mites, Spiders, and
Related Invertebrates. John Wiley & Sons, New York. pp. 837-884.

Joyner, K. and Gould, F. 1985. Developmental consequences of cannibalism in Heliothis zea
(Lepidoptera, Noctuidae). Annals of the Entomological Society of America 78: 24-28.

Kakimoto, T., Fujisaki, K. and Miyatake, T. 2003. Egg laying preference, larval dispersion, and
cannibalism in Helicoverpa armigera (Lepidoptera: Noctuidae). Annals of the Entomological
Society of America 96(6): 793-798.

Locatelli, D. P., Girgenti, P. and Zoanni, S. 2006. Efficacia della deltametrina, su differenti tipi di
superficie per un breve tempo di contatto, su larve di Plodia interpunctella Hbn. (Lepidoptera,
Pyralidae). Tecnica Molitoria 57(9): 947-956.

Rahman, M. M., Roberts, H. L. S. and Schmidt, O. 2004. The development of the endoparasitoid
Venturia canescens in Bt-tolerant, immune induced larvae of the flour moth Ephestia kuehniella.
Journal of Invertebrate Pathology 87: 129-131.

Reed, D. J., Begon, M. and Thompson, D. J. 1996. Differential cannibalism in population dynamics
in a host-parasitoid system. Oecologia 105(2): 189-193.

Rees, D. 2003. Insects of Stored Products. CSIRO Publishing, London. 181 pp.

Richardson, M. L., Mitchell, R. F., Reagel, P. F. and Hanks, L. M. 2010. Causes and
consequences of cannibalism in noncarnivorous insects. Annual Review of Entomology 55: 39-
53

Rodriguez-Filho, 1. L., Haddad, M. L., Parra, J. R. P. and Stein, C. P. 1991. Comparacao de
dietas umida e seca para criacao de Anagasta kuehniella (Zeller, 1879). Anais da Sociedade
Entomoldgica do Brasil 20(2): 417-425.

Rojht, H., Budija, F. and Trdan, S. 2009. Effect of temperature on cannibalism rate between green
lacewings larvae (Chrysoperla carnea [Stephens], Neuroptera, Chrysopidae). Acta Agriculturae
Slovenica 93(1): 5-9.

Ryne, C., Nilsson, P. A. and Siva-Jothy, M. T. 2004. Dietary glycerol and adult access to water:
effects on fecundity and longevity in the almond moth. Journal of Insect Physiology 50(5): 429-
434,

Santi, F. and Maini, S. 2007. Ladybirds mothers eating their eggs: is it cannibalism? Bulletin of
Insectology 60(1): 89-91.

Savoldelli, S. 2005. Survival of of Plodia interpunctella (Hubner), Cadra cautella (Walker), Ephestia
kuehniella Zeller, Corcyra cephalonica (Stainton) (Lepidoptera, Pyralidae) larvae to starvation.
Bollettino di Zoologia Agraria e diBachicoltura 37(3): 185-192.

Savoldelli, S. 2006. Cannibalistic behavior of the first and second instar larvae of Plodia
interpunctella (Hibner), Cadra cautella (Walker), Ephestia kuehniella Zeller, Corcyra
cephalonica (Stainton) (Lepidoptera, Pyralidae) under starvation. Bollettino di Zoologia Agraria
e di Bachicoltura 38(1): 115-125.


http://www.google.com/url?sa=t&rct=j&q=an.%20soc.%20ent.%20brasil&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.scielo.br%2Fscielo.php%3Fpid%3DS0301-80591998000400023%26script%3Dsci_arttext&ei=f0SMU5mbEszRkgXRwYA4&usg=AFQjCNHa4WmjvVnMTSpU10qQe-rj9-j57Q&bvm=bv.67720277,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=an.%20soc.%20ent.%20brasil&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.scielo.br%2Fscielo.php%3Fpid%3DS0301-80591998000400023%26script%3Dsci_arttext&ei=f0SMU5mbEszRkgXRwYA4&usg=AFQjCNHa4WmjvVnMTSpU10qQe-rj9-j57Q&bvm=bv.67720277,d.ZWU
http://www.sid.ir

Gl 5San S5 695 35T @l mde (go it glas,Y Kow & 56 (5 5 0Ll \F

Savoldelli, S. 2007. Fertility of Plodia interpunctella (Hibner), Cadra cautella (Walker), Ephestia
kuehniella Zeller (Lepidoptera, Pyralidae) after larval starvation. Bollettino di Zoologia Agraria e
di Bachicoltura 39(2): 151-157.

Stein, W. 1986. Vorratsschadlinge und Haus-Ungeziefer: Biologie, Okologie, GegenmafRnahmen.
Ulmer, Stuttgart.

Tignor, K. R. and Eaton, J. L. 1986. Effects of prolonged colonization, crowding, and starvation on
development and survival rates of cabbage loopers, Trichoplusia ni (Hubner) (Lepidoptera,
Noctuidae). Journal of Entomological Science 21(1): 68-82.

Yazdanian, M. 2000. Studying the rate of development and fecundity in the Mediterranean flour
moth, Ephestia kuehniella Zell. reared on some dried and moisten diets prepared from wheat flour
and bran. M.Sc. Thesis. University of Tabriz. (in Farsi)

Zago-Braga, R. C. and Zucoloto, F. S. 2004. Cannibalism studies on eggs and newly hatched
caterpillars in a wild population of Ascia monuste (Godart) (Lepidoptera: Pieridae). Revista
Brasileira de Entomologia 48(3): 415-420.


http://www.sid.ir

' WAF Jlo o 05l @l ¢ aLE SBT Sliios

Plant Pests Research
2015- 5(3):1-15

Effect of larval starvation on survival and cannibalistic behavior,
and adult fertility of the Mediterranean flour moth Anagasta
kuehniella (Zeller)

M. Yazdanian'” and Z. Faraji'
1. Department of Plant Protection, Faculty of Plant Production, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran

(Received: June 17, 2014- Accepted: March 14, 2015)

Abstract

In the present research, we studied the effects of larval starvation on survival rate, incidence of
cannibalism and survival time in the larval stage of Mediterranean flour moth, Anagasta kuehniella
(Zeller) (Lep.; Pyralidae). Effects of starvation and cannibalism of fifth larval instars were also
evaluated on adults' fertility and percentage of female larvae in next generation. All experiments were
carried out at 27+2 °C, 70+5% R.H., and L:D 16:8 h. Feeding of larvae on natural food mixture
(wheat flour and bran; 3:1) was considered as the control. According to the results, all individuals of
the first and second larval instars, and a high percentage of third, fourth (about 87%) and fifth larval
instars (about 73%) died because of starvation but it should be noted that cannibalism behavior
increased the survival rate of larvae (about 33-73%) compared to the starvation. Negative effects of
starvation were most obvious in first and second larval instars. The mean rate of cannibalism
increased significantly on eggs by third, fourth and fifth larval instars and also on larvae by fourth and
fifth larval instars. The highest fertility of females was observed in female fifth instars that fed on
natural food (the control). Fertility of females that produced from fifth instars that had eggs and larvae
cannibalism decreased considerably. Feeding state of fifth instars (natural feeding, starvation, and
cannibalism) had no significant effect on the percentage of female fifth instars in the next generation.
The results showed that in the case of larval starvation due to transient absence of nutrients, larvae of
this species can increase their viability by cannibalizing on larvae of earlier instars or wretched larvae
and therefore would increase the opportunities or energy required for penetration into the nutrients.
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