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ABSTRACT 
Ninevah province is one of the ancient places in Iraq in producing 

of wheat from which , in addition to flour , many products are prepared 
since the first thousand years BC . These products are subjecte to 
infestation with red flour beetle, Tribolium castaneum (Herbst ) & khapra 
beetie,Trogoderma granarium Everts. Hence, the present investigation 
aimed at studying the biology of both insects at 32±1 °C & relative 
humidity 70±5% . The control was 95% flour powder & 5% yeast 
powder. 

Results of the present study showed that Among the different types 
of pouches investigated, those made of polypropylene were found to be 
the most resistant to penetration , followed by aluminum foil. polyester . 
Cellophane. Polyethylene and gunny. Highest mortality rate of both 
insects was due to subjection to carbon dioxide ,followed by subjection to 
nitrogen gas and finally those subjected to low pressure. Sensitivity of 
different stages to these gases was as follows: adult> egg> pupa >larva. 

From the results of the above mentioned study, can be concluded 
that Low pressure, carbon dioxide or nitrogen can be employed to protect 
these products from infestation by the two insects studied . 

~~ 

w~ '. ·.. · - -.11 Uu:JI tul . _g 'I ·-'1 . _g -:. '-u.JI j§i · · · ~~ . ~ ~ ~ ~ ''-? (j...)""' '-? ~ f" (.)A(.$~ . 
~L...d)!J w1 .... -,·,JI ow ~fi, ~~ ~ J3 'J'I ~~ ~ ~I uc ~ o~~ 
ly,L...:JI ~~ ... 9;.:.._, Tribolium castaneum (Herbst) ~1~1 uJ ., 1.,11 ~~ ... a·,.:.. .• 

UfJ~I UfJl.\ ~~ ~I.JJ ~I ~I \..JJAj I~ Trogoderma granarium Everts 

2007 J~ 5 - 4 -ojl.ill J.,..:._,.JI .d........L;.. ~Jill~~ o\.:.:J1r_,l.J J}J1 ~_;.J1 ~ ~ ~~ • 

. J}J1 W:..4ll ~t... 4JL.....) ()4 ~ • 



====~~ 00 00 ·'~' Uf>-bli ~ l.AoLi t...\JJ ]l===== 
%95 ,·,!,.~. 9 ~~~ ~_p..:lll Lal %5~70 ~ ~_,.b.JJ 0 <"1 ~ 32 o)Y" ~.J..l .ili:. 

.o~l li~ %5 J J.,lS ~ 

~ qi. 0 Jl _1A 'I •. "\II ~ \.i, LlS"I .•.<1 ·I 'I Ul:JI ~~ .111 'tu w L.:;,l 
J '-:?" 0 ~..AJ J (.)" - ~ ~ u ~ . .) ~ .) 

,u~l ~ 0~u1J 0l9~1J ~~ ~~~J <>~I L}lt!.J ~ ~J~~~ <.JA 

~ ' .. \•. . I.SJI .l.l..u& I 'l:t 'l..il . ·--·'1 I .•. ··-'I t:ll5..\ \•.:: ~ I~ I L:.li1 ~ uY. .J _ J c..F .J ua ...)"'-'-' ~ ..» lJ:!-l ~ UJ" . <S""' • J 

uljlill o~ ).,.6'11 ~~ uiJ 0 ;:,9> ·,JI ..bi...aJI ~ ~J.foll jl..il <fopl <.JA ~l:JI 

.dJ_;; ~ ~~.J~ ~ ~ ~ w~ :_;'lts ~.J.lj 

jU:. J u;.,o.;, ;J\ ..bi...aJI rl~l ~ .ul ~ 4-:1:. J~l ~ ~I ~till\ <.JA 

.~I.J.lll _;~ ~~'11 0-a w~l o~ ~t!J.} ~J.foll Jl uY..JI.SJI ~JI _;l:t 

~.ll.JI 

~Liii :i...J · • -'I wU'll · ..).a..J :i...J~'J'I 'I A...b::JI w~ · -- ·1 ·-'I . ...9 -~ u.a . . ~ . ua y..u 0 ..r- <...? 

~1-l ~_,JI lSy.....o.ll ~ :?.J4-:JI ~..? u~l o~ J_p..l ~ ~t...;,J <.Jy.JIJ 0,!_,...{JI 

w,:j lil . 0,!_,...{JI ~ CU' _;JI ~lS..aJ rl.al I _?,.6. dJj ~J o .JJ~I JJ.lll c)l Jl 01 yJI 

ly,L...;,JI ~'·" 9-,.;,J Triboliun castaneum (Herbst) ~1~1 ~I ~~ ~I.J..l 

~JI ~U rqjL.i:.. J u;.,o.;, ·,,JI ..b.....;.,JI .JP'GJ Trogoderma granarium Everts 

·;; I . 1:.. · .. L........I .111 - . =·. -I ~I I '-;/\ ~ .~ N2 . .·.·.11 C02 . I.SJI u ~J .J c_,r~ .):F c..,r ~J~J UY..) 

~I~ o_;h.;,.JI ~~I wl9'J'I <.JA loA. ly,WI ~~J ~1~1 ~I~~ ~y!A 

:c)l ~I w~ \~ ujl:uJI 

~I-ll · tl ·1 ~ 'I ··1 I~ I WI ~1 ·--'1 · ·- '-'\ '~ :i...JLt! ~I _)-1 . ya L)"' .J-l 0~ £..S""""' Y. J ~ ~ c..F ,. .) 

.tJk_,~~l_, wy:JIJ ~ ~w_, ul9~1J L.J~Ull_, <>~I ~t!.J ~-' 

uY..JL..S..II ~_,1 ~t::JJ N2 ~_,_foll rqjl..il ~pi_, 0 ;.,9; ·,JI ~I rl~l -2 

.I WI ~1 ·--'I · ·- '-'1 'L...U.;,.l ~~ I '-'11 Jj9 ~CO? Y. J ~ ~ c..F .) .!F c..,r -

I .A': .. - 4.:iJ .t. ~\ l.;j :. ~jl ,...J6"J • ~ 

Tribolium castaneum ~1~1 uJ ... bll ~I." ab ,•, ..... 11 ~ <>'''• "'I 

ly,l .;,II ~' '" a·,.;, J (Coleoptera:Tenebrionidae)(Herbst, 1797) 

.} o~y Trogoderma granarium (Coleoptera:Dermestidae) (Everts, 1898) 

~ 126 ~ 



~lL.tf~t-t'f-[fl t .E[t·~~t(f1~ ~~f 
5!1 f f;" ~ 'I· 1 "- . - . ~I+ . . . • - •J;;: . '1: . ' w - l,. ' ' . ~ ' -...) l.. c;; : •G).. c - [., U'l ' 

~ 1 b ~ ~- 'l 1 ._· ~ f 1- [ t t G. · f f· ~- ~- . _: Iii ~ [. f f 
"' ' . - .c- " - ' ~ ' 

c· ~· ~· r c ~ ~ ~ -.< (;; ~ ~ ~ - 1 ~, t ·t· r. l (t 1- g. t f .1 ·;, 1-
't ' . - 'L ~ ·~ ~- ~- t . ~- t ~ [• ~ '6-' : .r;: t: . il ~ c:. . . { -E ~ - ~ "' , , - c . cf2. - . -, ~ "' E C· t , ~ k: , - ~ - , . ~ .. 1 f. [• f· 't ~ I· I<' l ~· ;: ~ ·C E -> r. [• "' l J: . c l· : ~ [• !f; 

L t . . ~ "' "' ·C 0 c- •G).. c- ~ - \ ' 1 \ C· ,. .c- . l,. - U'l ' - - C· - - ....... . E . ' . " - ... . 
-L ;fl. .,_ [· _:_ E ·t ~ 1'.· "- r r !e a [· "'- 1.:!; .,__ -L \-c ~ ~· \ c;.. ~- 1 f.. r 
~ U'l ~ . h ' l.. ( ~ ( N ( ....... ~ ) ~ . ·-

I~ [ ~ ~ { )·· ~. ~ : _:__ '-: _E ~: ~ ~ l:' ~ "o - - ·..-: - _: ~ c;., f f· 
-. 0 -' • .. ~- . '"· ~- t t . 1 \e_ 'J; [ r 1 ~ "' "' l t f ~- r I 1 C· , < ·1:_ ~ , 1- . -: <f ; ·t ,.. ·(>; ,.. :-· 1.. It • . \ . [;: "' ~ - <.. ~ t' . ,. ~ ~ l.. - - (, 

~ .t· i: ~· 'l f t 'E'. ~ ~ ~ f ~- ~ ~ [ \:. ·~ ~ 1. ~ ~- .... l ~ ·t f' ~-
- '&- l [• ~ 'f. :J N 1' '&- _ [<. ~ \, [ ~- · '- . ~- -[ C: I_, f. -~ ~ f l. - );; ~ !.o <n - • t' l . 0 . t' . "' . ' . ~ ~· "' ~ ' .c- . .l.. 0 ( ' . (· . - !... ' ~ -

· -> o ~ ~ ~- l ~ <fl. f_ f "- r E ~ .t· ~ 1-. f: f 't ~ ~ . ~ l_ 'f ;,R. <e k 
~ ....... t' '-0 - t' - <.. <.. E E - · ~ · 0 

- ~ ·~ I+ 1 'v; •• ''i.. "' t;t· ·~ ; '- .,. l [ w - [• [• - 1 ~ ·- - t' ~ ·Jj; ' ' w . ~ . .. \ ~ -: ~ - . "' l.. 0 . ' . . . r: :: t: ·~ ~ c l \o; ~ ~ ~- ~ l : t e: ~ ~- '[" t ~ '- L. ~- l !- f ~ ~ 
·_ ~ 1' . v. ~. l,. c- \- ~. - . ~ v- ....... ~· U'l [ ' .. "1_,. t ~ - "' . . . ( 
C· 'J; f. 't f. .t· - ~- f ~ .r;; • l [ )· ·'i... f: . L '-. "- 1. ~ '<. ~- ~ ~ i ,_ 
- -t' <tA ~ · 1A c;;· L , · _ 1 l . - "' . "' l... \A - o "' 0\ f: 1 + V\ ,. t "- ~- "': ~- "': -y,. E f ,t· -: . . ~- _:_ i ~ i: i: ~ "' f ~ [. f . '. .., ~ t -: t • 

~ ~- t f -- r. v: t '< "'·. >(;; 'E. f ~. - 12 "" r 1 1 _:. r. 1.. - :f: ;;: ~ [ 
~ f:' . •• It L 't c,_ l tt 'E• 'f., : C. • • ~ - ~ • -:- ':_ '- • 'e.. :- 1'., (;0 <D 'J; ~- 1 

{ . N " . V" G.· • .{:: G,, , ~ :t , ' 3 , f::.' r E -~, t· :f -~ ~ \ ~ ·'i., -~ ~ 't ~ ~: 1'.: ! l t f. 1 \ ~ §~ ~ ~ ): 



====9~ .... •'.-.!' u,p..bl\ ~ '-;l;li t..\.;J lF==== = 

30 ui.J..;--S.JI 0A .J~ JS <) i"~l_, ~l...aJI ~la...JI uc )l......a.9 3 w.il.S. ~~I .) 

Abbott(2
) u.J:II ~..)L....a ~ jJill ~,~, ......... a_, ·.J_,.b JS l>A ..)_) 

'~"il .1.1 ... ::11 c.r '~ 
Factorial-Completely Randomized ~L<Ji j.ai.Sll _;I_,.&,JI i"~"· a~,\1 ~I 

.t.....hl..lll j.ai_,Jl u.=t+JI yl....cJ 12m_, (SAS) <.J-'l~. ~~)'I ~j)l rl~~_, Design 

~ o..)~\ u~ -~·- 11 ·.<··..) ~~ ~~ 'tu.ll AJ tiJ ANOVA T ble ~ --~· 1 1 q ~ (.)-'-' .J. i" ~ .J .J a .~ '-:? 

'LiJI ..bLJ ~I LJl...:... ~ ~.(8 1) ul .. ~··- 1 1 · ~ -··- -11 .l.l.h:il 0.05 JL..b.l ~ ~ . .) . ~ ' ~ UH ~~ ~ <..S~ 

A b ·,.,II ul ? ~,., .J ~~1_, ;;_;,~_».9jl u~l t"' ~I ~ _, ~I.J..lll ~ yh ..)I jc.) lJ:H 

.~l~lw~i_, 

~u..JI 'Wll .J~ 

.~1..;.111 c;~ Jlfo'J 0"1~~1 toJL'iA 

~ ~. 11 I WI ._ \.......U:.. ul " jjc. . J ~ · ~ ,q ~~ · I ( 1 ) J .b...! I · c..r' Y. ~ '-:? ~~ '-'-' ..r u .J . lJ:H-:1 

.J 9.44 .J 0.00 .J 4.74 .J 3.30 .J 1.52 -:wlS jl <..)-'l~:/1 0A ~ tlyl .jlfol lJ-a 

u~l_, ~-'~~1_, uY.:L:JI_, ul9_~1_, f'~l ~l§.J <.J-'l4SI ufol oyh 2.12 

~I ._ L...ii..:;.. ul yh jjc. .) ~~ ul§ _,_) ~~ ul_, , _)I jJI ~ ~I J;.L..iJI _, 

u...._jlS jl ' .. l.. ...1- .lj .. LL:JI -.· .. Nj ··•t,g I..JSI 'I -.I . ~ •",II ._\ '-- ll 
~.J~~ .J UJ-':i .J i"~" lY .) <.J-'l.. '-' ~ L)A c.,r' ~ 

~_,ti.a.) ~_,k.<> ul§_,_) ~~ (fo ~ 4, ,JijJI ~ oyh 7.46 .J. 1.36 _, 0.00 

,._\_;=JI ~~ .. ~ .jlfo:/ ~~ J;.L..iJI_, ~.J~~I_, ul9_AuJI_, f"~\ ~l§.J 

ti_,_JI ~ o~ 4.J-l;l ~~ ul~l 01fol ,jl ~ Cline(.J) o_fijLa t"' ~ 1~_, 

J:.~l_, r-~1 ~l§.J.J ~-'~~~ ul_, ,:;~1 oyb.JI tY.J ~~I <.J-'l~:/1 

. ._I _;dl ~I ._ \.......U:.. _, I y,WI ._ \.......U:.. 01 fo :1 ~ _,ti.a fol w.ilS ~I 

- .· .. NI ~•t,g u§ ~·I ~.11 I WI L...ii..:;.. ul " jjc. ·I ~ J .b...ll · (' ~" (_}) .) y=:-. c..r' Y. .. _y..=.. (.) .J . <..>H: 

u2 ~ ·1 ~.11 ul . "·-'I jjc. ,o " 1 52 ---l • .. L. ...1 .. 11 u§ ~ ·1 ~.tl \A..)jc. · 1.-1 y.::.. c..r' ~ .J _y..=.. • . ~ .J~ ~ y=:-. c..r' L)A ~ 

~ ~-'~~~ dfol ~~ IA..)jc. u-a ~~ ~~ J;.L..iJI_, u_p,-11_, 0Y,:L:JI_, ul9_AuJI 

f'_,_u..J;/1 ~l§.J dfol ~~ jjc. ul_, .JijJI ~, oyh 2.12 _, 9.44 _, 4.74 _, 3.30 

3.22 _, 1.78 ~~I J;.L..iJI_, u_p,JI_, uY.:L:JI_, ul9_AuJI dfol ~I \A..)jc. 0A J§l 

~~ ..).L....c. ~ J§l uY.:L:JI dfol ~~ jjc. ul_, .JijJI ~ ,oyh 0.6 _, 7.92 _, 

2.62 ~ '-.? -.b;;l\ J:.L...ill dfol lfJI \A..)jc. l>A ~i_, o~ 4.7 ~ u_,...JI dfol 

7.32 ~ ~~ J:.L...ill dfol ~~ jjc. u-a ~i u_p,JI dfol ~~ jjc. ul_, .o~ 

0l9~1_, r~l ~u.J .jl~l u-a ~ ~ .. 1~1 ~~ .. ~ ul_, .o~ 

~ 128 ~ 



=====!~ ~!.....! U..;; Jl;i J ~IJI! J;l;. ~IY.! lF===== 
:u .... bll ~I"' a\.;, · o ~ 7.46 . 1 36 ~ luu · .. 1.. · .. I- ·11 · ·.L~ll •L,ill 
'-'- ......__...ll.1=>. (.)-4 ~ .J . ~· ~.J~~ .J ~ lY" .J 

4..c -~ - ·'I 'L.JS.~ I · I ~ ~ · ~ . 'I ~.'I I ... , w ·- 'I · -' ·l:JI ~I ~ · I I... ~I · ·- 'I ~ lY" ~ u ~ ~ <..,?" _,..,... c.s- ~ .J L)y.; ~ ~ c.s- ~ 

. q ~ I. ·.Lg ~I I\. I • ~ • ··- 11 ~I .. I A...a l.ia . .J 'L.JS.~I I • ~1 • .. I.. . .. I. ·11 . I...? f' ~. . . ~.J l.)fJ~ ~ ~ .J <.;>- lY" ~ ~ ~.J~~ l)A 

.¥Iilli ji_,..JI ~~~WI J3 j ~ 

.~1 ~I Lsi ~1 "I ,("_ I WI I · -- 11 · .. - t..tl ·~ ~l:9 :(1) J ~ . (.)"' .. c.J~c..r-J: J~..r--~t..r ~· J . 

. (jl fo 'JI ()A w:&u ~I wl ~I J.)C. J~ ~I t.J-l 
~ly:JI~I~~ I y,WI r- Wi=J 

~o.oo __J, * 1.52 ~I " t§ f' ~ .) 

~o.oo ~.30 ·t!_Au.J\ L) ~ ' 

y 1.36 y4.74 · ~t..:JI L) • 

~0.00 .J 0.00 l.>AH.JAY,ll 
-

17.46 19.44 w.,;JI 

~o.oo j 2.12 ~~ ~L,il\ 

8.82 21.12 t~l 

• C:: '~ llU.\ L..L.=. \_, · I· . ·-- · · ~':J I .b.. I~ ~ jSJ J.,.\.c. JSJ \_,~ :i. .~\ u ':J\ * (.)->-' .) • • .. J»-'1 ~ JC- ~ J .. y>C '11"": ..? 

. 0.05 ~~ i.S~ L=:i 

~.11 ~1. --'I ·, ... l-,1\ ~\........U.;,. 1 GJI ._\........U.;,. ul ,. j.lc, ·1 (2) J h · ~ ~L). .JY. ~ L) .J.~ 

~~ ly,L:JI ._L....U;.. ul~ j.lc, u\59 'uA:iPI :;_fo :;j~j c-a j\jy l.Y"4S'il Ll§fol 

3 0 .J 2 0 _, 1 0 .J 3 J 2 .k,l 4..9 _fo.JI ul ~I j.lc 0-a J91 ~ .J:l 1 .k,l <3\ fo 'i I 0-a w:&w 

l.>---.a < • I .,,~·! ~~ \.Jijlll ~' 0 ~ 4.52 _j 3, 95 j 2.3 7 _j 0.42 .J 0.16 ~ La J:! 

·I ,:; ,. 0.00 -::..u\..5. U 6-1 · · ·-··11 ul :,il .h..J ~~~ ~ ·- ·.11 q ··1 ·· · 'J'I L) .J ~ f' ~ l)A ~~ _r- . . . ...)7'-'" '-? .J (.j ~ 

j.L....c L.>---.a J91 ~J:! 1 .k,l (jlfo'il u-a ~ ~~ -.ly=JI ~~ ._\........U.;,. wl~ j.lc, 

1.71 _, 1.63 _, 0 .24 _, 0.20 ~ ~.J:l 30 _, 20 _, 10 _, 3 _, 2 .k,l 4..9_fo.JI wlyb.JI 

L.>---.a ,·, ;s~·, ~~ -.ly=JI ~~ ._\........U.;,. ul~ j.lc, ul3 ,_)I;JI ~ :;~ 2.14 _, 

~I I y,L:JI -. \........U.;,. wl ~ j.lc 0-a <..}91 ~ .J:l 3 0 _, 2 0 1 0 _,3 _,2 _, 1 .k,1 (jl fo 'J' I 

3.50 _, 3.36 _, 1.86 _, 1.30 _, 1.08 J 1.12 ~ wlygJI J.1t .k,l 01fo'il u-a L..L&{, 

._)ljlll ~0~ 

~ 129 ~ 



====~~ .... •IJA>oll <Ji>-bll ~ ~\0 l.....IJJ lF===== 
I WI~ 1··-11···-1...11 ·~ ~~~·1 1~ • .--:llc.::.ai·-;Q ~L:i:(2)J..~.:~. ~ F- J F- ..;--- ~ t..r '-.9 ~ r..s- ~..r-' ..r- J:-1 J . 

. ~1 us~ • l>"' ~ 

~W~~ 'JI·fo"JI 6A ~ c;JI c.::.al~l J~ JA4 ' ~pi ~l.fo 
. • I• 

~~~~~~~~ ly,WI ~~ 
~-

(r41)' .., 

(0.00) 0.49 (0.00) 1.16 It i 
"'~£< 

:-

2 (0.00) 0.69 (0.00) 1.77 
7 

(0.00) 0. 73 (0.00) 2.03 3 

(0.00) 2.12 (0.00) 3.98 10 ' . 

(0.00) 2.20 (0.00) 5.56 20 

(0.00) 2.63 (0.00) 6.13 30 

~~ ~~ ~ ~ u.J:J-~1 ~JI ~t.:iJ ~JJl.lJI 1.$ jl$. J uaH; Jl ~~ ~l:i 

.~\_;.lll 

~\.,, a·,.;.l 4 91-,.;..,J\ )_,b:l\ 0f1 JjSJI ~ ~ u~3_) ~~ L) (3) J3~ l>f:l.; 

~~ '--l.uli 6:31.5.9 u\.9 .. 11 ,. · .. 11 1- .1-. ~L.....:.. 1 '-':ll :·.<\ uWLJI 6:JLS j\ 1 WI . ../:!'" ~ (.,)""'~ ~ .. .) --""" ~ ' Y. 

~~ y....w ~ ~~ <33 _) ~~ ~ r-1 ~ JI_;JI ~ % 87.50 ...9 89.09 ...9 92.57 

~~ )_,b':ll 0-f.: JJ9,JI ~ ~ ~~ u~...9_) ~~ ~,)...9 . .,.\.J:W\...9 ::iJ~I lS.J_,b 0-f.: 
.. -

uU .. 11 , · -··'1 ,_ .1-. ~L.....:.. I '-':ll :·.<\ uWLJI 6:3LS jl .,.\ ·--'1 · ·- '-'\ .. ~ ../:!'"~l..>""'..J:!7"~- .)..J-= ~ ' ~~ 

w~...9_) ~~ ~ r-1 4, ,~\_;JI ~ ' %89.54 ...9 92.87 -~ 94.17 JjSJI ~ ~1.5.9 

Navarro& Jay (?)o_fij\..., ~ ~ \~3.,.\.J:W\ 3 ::iJ~I t,?.J_,b 0f1 JJ9jl ~ ~ ~yx..a 

uU ··'I · - .. 11 1 - .1-. ~L.....:.. 1 -'-':ll .•.<\ .,.\ ---'1 · ·- '-'\ .. ~ wWLJ ·I . ~ ../:!'"...9(..}""~ ~- .J..J-= ~ ~ ~ '(j c..? 

~~ ~.JL;u.J\ '-:-l~l ~~ .,.\.J:W\ .J_,b ~,) ~~ Jay et al., (6) .Jt...:;,\ .JS3 ·lS\.J:W\ 3 

~~ y....w ~ u~':ll ~ lS~ ~.J...9 'U.JULSJ\ ~3\ ~lil jW A..a3 ts.a )_,b':J\ 

\..., ~~ u.JuLSJI ~31 ~lil3 ~3jllll t,?).t. 3 u;.,9.;. o,J\ .h;. ;.,11 ~y...JI )_,b':ll l.>f:l 

J ..L.....::JI · .4...J. ·-'I 1 -'··'Wl ···- .c :tl ·w 1 -'·l:..l.ll:..l · LU .· Berch(J) A...ill L.:;,i ...9 . <..»:-:1...9 -~ ~ ~...9 .) ~ . - U:!. i.JA - .) 

'.'.''" .' ly,L...:;JI .,.1., a·,.;.l W~\3 .,.\.J:W\3 4.!~\ 3 ~~ .J_,b JJ§ ~ J~ ul ~ 

J-:i§ ~ L.iA J§l u_,uLSJI ~31 ~lil3 ~3jllll 0 ).i:. 3 u;.,9.;. ·,.,11 .b;. ;.,ll ~~ - . 
. JI_;JI ~ ,% 1.6 3 1.6 3 2.0 3 3.8 ~ .,.\~\ ~~ .,.L.ill.;.J )_,b':l\ 



========~~----~--la_._·~_u_··_w~-~-~_J_J __ ~_~_Y-_!_~ __ · -~-~-Y._.! __ ~]F======= 

.. ~~~ . 
~..;-J92.87 1..:-l *89.09 ~I 

---?- 89.54 ---?- 87.50 

---?- 88.36 ---?- 86.76 

i 94.17 i 92.57 

364.94 355.92 

.(1) J3~ ~i ~~)WI* 
- I ·: I I .• , .... ~ ll 0/ .. . * * 

, \.....J y, "'...J..l~ 4., ., . a .a (J-IlW /0 ~ 

~ ~I .J..l..ll wl ~ JlSJI y.uW ~ ~~ ul§ 3 _) JJ~ (.)1 ( 4) J3~ l>H:.J 

~\ · 1.- I · .-.·.11 ·w · ·-'·'1 cl I WI c\..........ll:J , .. _.~,\ ~ L.UI.S j\ wl ·li.JI l)A c..s-- ~ _J~ .) ~ ~ ...?. Y. l)-1-"J • .) 

~ cl_pJI ~\ c\..........ll:J JlSJI ~.J \:>JI_;JI ~,%88.69 3 89.15 L.UI.S ~ uc.9.;, .,.all 

~,JI_;JI ~,% 89.13 3 91.84 L.UI.S j\ uoci.:.-.J\ ~I 0-a ~I LJ:.t.::-.JJilll jiL 

'L..:{j · · -.·.11 ·~.i:, · ~\ ..l..ll ·· . '' ... ' JlSjl ~ · ~ · - · J.l~ ·.<. .. l tF 3 ~ J ..)---'-'-' '-?.) ~ .J tF ~ · ~ .. ~ Cl.J.J9 (.)-'"; I 

.h; . o I\ ~ I y,L:JI c ~ J:lS\1 y.uW j..l.La L_,l ~ J.J~I l.Jf:I:!.J 'uY. .J\.SJ\ ~ 3\ 

~ %0.5 ~ uY..J\.SJ\ ~JI ~LW3 ~Jjilll ..sjiL ~ 4-t§ ~ 0-a j§l uo9.:. ·,J\ .. .. .. 

cl · ·- 11 · ·- '-'\ c\..........ll:J j:lS\1 ~ j..l.La ·I . · ·li.JI · ~ _g ~ ~ j:lS\1 ~ L.U\.S ~ ~ . u j (.):!.) U:! <.,? .. J . 

~3\ ~LWJ ~JJilll jiL ~ %3.5 3 2.7 ~ ~ ~ 0-a J§l uoci.:. -.JI ~I ~ 

'l:U ·~.i:, · 1. 1-.~ ~ . 1:.:1 . .-.·.11 ·~L · 1 .1-.~ ~ j.h.-4 , 'I .-.q 1~, . I.SJI tF .) ~ ~ . lJA lP ~ .J~ .) ~ ~ . .J '-?' .J-"' c..s-- UY..) 

u oa.:. ., Jl .h;. · o I\ .} I y,G...l\ c \..........ll:J JlSj\ ~ j..l.La ul 3 . % 0. 8 ~ uY. .J\.SJ\ ~ 3\ 

c \ ~~ ~~ c \..........ll:J JlS\\ ~ J..l.La 0-a JS\ u .Ju\.SJ\ ~ 3\ ~LW 3 ~ 3jill\ '-? jiL J 

.JI_;J\ ~% 3.5 3 2.7 J 0.5 ~ wljli.ll ~ ~ 



=====~ .... ·'~ ~ ~ 41l! l...i~J ll===== 
'-:?jLi.l ~pi s:-1~ IJ:!WI s:-~...9 s:.l_;.u.ll ~Is:.~· ~ J:li,ll y...J:(4) JJ~ 

.ucH ;·on .bi..,;.,.li.J lJ.Jo:IJ~I · ~...91 <)L:i...9 ~...9pl 

~9.13 ~ *88.69 

191.84 1 89.15 

i 92.65 1 89.15 

273.62 266.99 

wl ft ~ ~~ .J.l\1 ~ ~ JJSll y....w ~ ~~ w\j 3.) ~~ d ( 5) J 9~ 0fHJ 

"Wi..::.. ~ Uj\.S_g ~y.:JI oft ojyj c-a ~I y....w u.)\jj\ ~I :ut::...JI uljlill ~y.:JI 

.J u:.,;,.:..·, Jl .h;.;.., ll ~fil "-\..?.-, JljJI ~ , %100.0 3 89.2 J 83.1 ly,G...\1 

3 u_,ulS..II ~31 _;Lt JW uapl "''..?.- , JI>JI ~ , %1 oo.o 3 1 oo.o 3 99.8 

"Wi..::.. .)3 . ~3Jilll JW uafil "''..?.- , JI>JI ~ , %1 oo.o 3 1 oo.o j 99.1 

"I~, JI_,.._:JI ~ , %100.0 3 89.8 3 85.4 J___:j.;JI y....w L.UlS "ly=JI ~I 

ua~l "I..?.- ,JI>JI ~ ,% 1 oo.o j 1 oo.o .J 99.9 j u:.,;,.;. \JI .b.:.,\\ uafil 

ua~l "-1..?.-' JI_;JI ~ '%100.0 J 100.0 3 99.7 J uyulS..II ~JI _;Lt jW 

~ L;l ~ J3~1 0fHJ. JljJI ~ , LaJ:! 20 3 16 3 7 ulyill ~3_y:JI jli.l 

16 ..k;l 4-ts y....w 0-a J91 rYI 7 ~ u :.,;,.:.. ·, ,J\ .h; · :.,ll ua pi "'I y,o. I y,G...ll "'~ ~I 

_;Lt t?JW ~pi "-1..?.-~ y....w ui.J , JljJI ~ , %16.9 3 6.1 ---1 LaJ:! 20 .J 

3 0.2 ~ LaJ:! 20 3 16 ~ 4-ts ~ U.o J91 r41 7 ~ ~3_y:JI 3 u.J:I_)\.S..\1 ~JI 

.h;.;., n ua~l "''..?.- "ly=JI ~~ "'~ ~~ y....w 013 , JI>JI ~, %0.9 

~, %10.2 3 14.6 ~ LaJ:! 20 3 16 ~ ~ y....w u-a ~~ r41 7 ~ u:.,;,.;.·,.,H 

7 ~ ~ 3 _y:JI 3 uY. .JlS..\1 ~ 3 1 .;\.ii l? jli.l ua fil "'I y,o. ~ y....w 613 , Jl jJI 

~ y....w ul 3 , JljJI ~ , %0.3 3 0.1 ---1 LaJ:! 20 j 16 ..k;l ~ y....w u-a J91 rYI 

"'\.., ;,·,.;. ~ ~ 0.o J91 u:.,;,.;.·,JI .h;,;.,ll ~~ laJ:! 16 3 7 ~ ly,G...\1 "'~ 

"'\ ... ;,·,.;. ~ y....w 3 , JljJI ~ , %0.6 3 2.3 ---1 LJ::Uy.gJI .ill:J ~ "ly=JI ~\ 



==========~~---Jp-~-~--~-~-· _~~-~-J-~i_s __ ~_~_'Y-_._lu_~_·_~_~_'_Y-_l ___ l~======= 
~ ~ 0-a J21 ~_,_;ull _, u~.JlSJI ~_,1 ~l:G t?jW ~y.:l i'4i 7 ~ lyl:JI 

. JI_,::JI ~, %0.6 _, 0.1 ~ oy.g.ll ~ ~ ~1~1 ~I~~ 

~~~ ..~......&. ly,~l Sl-"" ai.;,s Sl-1~1 ~~ ~~ ~ y....J :(5) Js~ 

. ;.,g; ioJI bi...a.ll · .-:~ 1 1 · \.S.ll ~ I 'ill •li.J ~I · .• -: 11 U J ~J.j**' J U~.J ~ J ~ l.j.J ~...r-*' 

I UJI ~ ..>: f. 
~pl~l.fo 

~ ~~ ~~ . jilll 'ill c.r ~J t.r 
bi...a.ll c~J:I) 

~sl u~Hiol\ ~JI .... Jl 
~ \.S.ll ~J\.S.ll 

(jaQ> '(l . 
.J 

y99.7 y 99.9 --=:"- 8 5 .4 y 99.\ y 99.8 --=:"- * 83.1 7 

1 100.0 i 100.0 y 89.8 1 100.0 1 100.0 y 89.2 16 

i100.0 1 100.0 i 100.0 1 100.0 i 100.0 ' 20 I 100.0 

. (I) j_,~ ~i ~ ~)l.JI * 

.JJI...a.J\ 

Y.J~I ~-' ~ .(2000) .ilil Uh ~ yy.JI ~ _, j~ ~b.. 'l?-'1)1.1 

.488~ ,~_,..JI ,~_,..JI ~~ ,y.:.:JI_, ~4hlJ ~I )j ~.J-o .~I.J)I 

2.Abbott W.S .. J.Ec. Ent. 18:265-267(1925). 
3.Berch B .. Agricultural and food chemistry, 22: 977-984(1974). 
4.Cline L. D .. J. Econ. Entomol., 71: 726-729( 1978). 
5.Freeman P .. Common insect pests of stored food products. 6t 11

• British 
Museum, (Natural History) Economic series No. 15, pp. 69(1980). 

6.Jay E. G., Arbogast, R. T. and Pearman, G. C .. J. Stored Prod. Res., 6: 
325-329( 1971 ). 

7.Navarro, S. and Jay, E. G .. Application of Modified atmospheres for 
controlling stored grain insects. Stored Product. Pest control., Proc. 
Symp. from 25th -2i 11 March 1987 in Reading Univ., Berkshire, 
England, 37: 229-236(1987). 

8.SAS. SAS Procedures guide 6.03 edition, SAS Institute, Cary. 
WC(1988). 


