
':x) :!-' r*t \

a*ljlt ;F|:_

Digestive System :e.+ll jtdl
;Eillj . s+JrL .-!.UiJ L.,*lll rsJl oa j tajuJ3 ag-:all i$ll j. ,,,<Jjl JAJ

e":Jl J+l4JJt* arF rG a.iljJl crl liJl !'.i ld+, ;t:rj arlni uc rJLlc !-;dt
;l ; !-=!J il+,."r d"r^":dl runl oF ,-il .lJl ;. 

"!.b 
,,r3 diiL 3+-li ,,,:S+ J+i Ji

,',:- cr. :.J.]ll ,li:i l#lj+i +ij:1.. irl.ri illJ*iJl r,l,tlli j t"l iJ.,iJt JlJti Js

.rlix sill 6l "xJl !r.i '-i i,-:dt .:lJ,iilt JAi ;Li Lli ii.-J3 ..5+_llJl ")SJr
\Jc .Arl.ll 4il!.ll3 a':- Ldll i--.,iYl -1" .gri.n -..:il| oa U ,.-si3.:rlJl ^Jl Jc

5tejJr ,^:

Alimentary ssn6l ib;Jl ;uill ;)1i
:!FA 4Jri .!ttr" 3 Jl a.,:.i..:t liLiil i!,jlL i.!^-dl ;u!ll .. :ii

,-.ll _:l Fore-gut 6,r.r9:i5)l i!.t..x qr-Li j1 ;1S'-+ (!r. -r:-) \r-1"!t *,!l -i

(Stomodaeum) 
"+L"Yl

Mid-gut ;13ri)l Lr" L;+r .Jllfllr e-L"Yl rF.Jl u+ J.-l (;lJl) -t-r)l GJI -.-,
(Mesenteron) $l-Jl riJl rl

*Jl rl Hind-gut p_,rralsYl ili.lt ;^ .,-rli .rG:K Lj,+ ("+'-* >-.) ,;lJt u,"tr _ .
((Proctodaeum) ;liJt

;i ,''r, . u++-;tr +5!1 .J 3-lr (-i)iit Jt !+r:lt iL:,itr ;.i>u-:)t 1r,r drrrr
*+$l t+SJill *p ,e.k+.i+ L"e -Cl .,1l'. ;* rt^;K L:,i silill3 qe-L"yl cJl

..Jilrlt rJ- +l+ Ug-g-_r

Fore-gut *-L"il --Jl -1
ijt Lr 'sllJilt (Jb e _tlJl Jt AlJl o- adtill crl iiLrJ ari ijiLall o.:a ;l.r , 

,<j;_1

\j'll i-i!J . .Peritoneal m lrrrl'a pl L. , .epithelial L r+)U i'i.,.t I intima
.4+jlll ,lj+\rt J) s-t")t

Pharynx: ;Y'l'lt
iill ,rj+i drp J.:Jr dJr+itl) s^ill ,Js(4J+it1 i.ib. cr.r ir-.-Jt iitrJl 93
.rrijl i."!r a.dl iilr rr* L:ii a-rF cr:l;c p1,.$! J,-!j iJ!1., (l+LJl ii.j,ttr

\



:ii)ll
o..,-L)Jl , jJl Jl r"i-lll a-'llJl iiilr^ll jF i;4-rii* ai* Lrri .-r tr,-,"
rull ,r.le rcri,Jlt .:,l,ri'r 51. -43 L-l2lJl d)Uil-i Ulll *! -iLli.-l_e ).:,ar

. clrill-i kr)u,"] $. k+r+.j
CroP :;l-Fl

;, ;r'i-irG!t .r^ ji:jt "jJt .,stL.ijJ .r. ;r!. ,:^.r .l'>:Jl J lS;+y
i-i,,-; k,4!,J' :-'l-:J' .l -.S J$ j -a jr+J ir>:J'i)r;L,),S G:Eil ll<'

-li t_i.=Fl .rr .J'.t")t JJl Lr ,,,S)l o j+ll ,.t_rs_t rS 1L..,jt ,:ti (,nj .dlJsill

_r--s iu;t ol!;js: 3i )uJr ; t s;_,Jr ...r:+ r,i .J- (J+h au:t .!s"l 
'J]c 

iF
.!_Fltill rl5 nl .Lll ; L"S +4s1 qra,i 3e=):;c .9-/L $ij

e ->. e+ ci1i5l1 ra+ dr alii .ii 9^ jF J^Jl s,t il-j,--! a',rjjl i+jllr
i-dlir*.rl ;Jl p J:-rs f^S Al-J..ll #,.r5,9 oLni L :i-€ll nl)l ^-\r,r,lill

jJi -t-J)l .,Jl jlll Jjj.isr L".,-lll jjJl ii*l_, j ,iJr ,.rl.,llr Llrij i^) L+yt
. (a.LrJt Gt-: r.:{-ll "!Lc ..,. '_r.. rSl f1 :J.lq3 i.l*_e,.1! rj-jJl eliJL,L)t .,.11

Jt- Jl dsJll Jr-+: +Llll ert+ tr e- Jta j)l jt-,r !Ii:r,J-.,J1 JJ 4ll-ii _j Ll

;3.r Li flensy stomach -lJl ;r- ilt.sll '-a ;i 1€ j\- , 

-i! 
r il*dl J.1l: -Ul

.,.: L"S J-9,rrll i,!-Lj;l l-{+Jt.;c + J,J- .re.r'.i..pLi.)l a:Lc ,,.i rJ-dl
,IJCL i-Ei,',r- 3)t.!)t i+!.. 

'[ii ur-a jJrr il*dt !'-uJ .rs:J yl JJ-)Ji
.f)ill +l+.ll ,-9i -l' J-: L- -Jl iri" :r.l.r :llqj

G izzard L;.EJI
br,r .r.!r . j-Jljll aill ,lj+l .i1] {rl ej,:ll ,Jl ;131 LU rrF_: i]-r.lt .il: e

s-4 *-:!1 ttHl .Jj .,eAi) 4iF a:+:,s ;L;i ;.2.5* J i.Lr::r ijlLrll J4ji:iltJl
;J s€ ;:-;!ill r+.r $: . is*J 6 j".,." Lli 4JJitJl e.r)L:Jt ;js.e (;'Li"i

$J 4iJ!.i r,_j i4..r il-rr.rL ctiJt JJJ r i,-jr:it C*jJ .JJl JAj.li" il)*
.jr Ls l1*rjJr lJJl JJ 5rr,. J+ !,LJl il*!I /eiir.Fl. a.+r qJ JA

'r. Cardiac valve drljg al 
.. ^ sl ":J1 r J+iS i \J:iJ .(Js:j|Ayl Jr,* Jl

-.,11 .p cl:;Jl f .+;+-t ^; *! J^+ !-:)t ,:Jl+.r-t")l -,rJt JLjl C...1r"

(

..,-1")r -5Jr Jl !-J)l



Mesenteron L JYI (J'll -2
l'_rF.s>l Lrr-ir u.r<ll Jis,j, liij LrJ-l ir.,s r-r:u:r U.tjJt "ra tL;jlr "Is.i,, 

;hr.r

. rtii ijx :i .-,-.* JJ i-; ;j$ rl ,U-yls iiiL L-j,rji ;p ;r!-
:6;'Jl tJ .lilJt ;1r-.s r,6r rjJl )l'J.r++-,jjl ,.,r<;Jt i^u..y LI

:Llii li)rj JJ o!)|: ** -S+j : .entric epi a:,ju ijri -1

.Lj;ell .:lyJl eaL:Lt.e crtejilt jilL eF r9r!"c I;)< _i

Nidi Wc J{.tl stcJ*;- *:3i ;rly r+}r .regeneratiyg 6 il:r !)L -._.r

.,alr'r;ill erL"Jl !)t Jl r,,:.r'*;gr3 L:'Jt Lr)Jl il5j (.r1,,,t)

ii$r 1+ !i )'i )3 rl 'i!.ll ,.l -"U!i r..:. rp r+:l,r .coblet q a+-lS !)t' -;
cle[! "Lj; -?

!jl: *)l-;c e.!:t -3

+:l:t cJL' ei,i -q

!iJ+) "'1i -5

.#+ ,,.!J .r-L)l rJl .rr r-.{.:J J:Sc .;c l+UJl l+i:rJfl g-:J Oi !-}.9
3ljjll JJ4 ol.'r'l! -;';": -i)r" .J'lr i-r!t GJt J ljtJJt lrJt !r:.lt .s3.: tt dJl

isi" et f ilt hAJ" .lE'Ujlt J. lr)UJl !)Ut \r..:,p peritrophic membrane
a-ti !x, LF jJE raj ."irJt l+)_ir rjarJ r;+l eJtJi dsr a-";l*lt 6L"Jjj)rt

iill el- -rlrj| 61)".!Jl J- ,-rjs +-.AJ. t,il!_ilt pr*Jl e ; ta..,l,t:jc i.)3s9
Gastric !_.r:')l -llrjll ri L *-ll .-,JlJll+ ..-iJ'j Jsjlt ;J-|S r.rL--.ljl ,JJ qsjl tctjl

d 8 te-- +J+ ta]]c # i r1S. ;fi|ij g!1 i{+ u" rr,lt d1e !c CiiJ caecae
.Lj5)l 4ii.:J-1.:l-!j j'."S L-,.- oF Ji ,_t Jl (:lLiJl i.,r; .!rcj ,- ).A\

'!*l.jll r-nLLlL j*rill rrJl erf _r

.cllJr J)tsjl ejli !€L-rt ,i i";r.dl nt .tJJ)l jlrrL LrL.Jl L)Ell .}n _1

)l!l ,;.r j j=i,,!- 4++tFl i+r !:rt exJt i_;,1 ir-i !,j)t *,^tt 9.,3a -2
n)L:.i Jj 4.li t+ 6+-"ilt t-u J^ i ).iJl {-,-lijir 4t iJ.!l j)tut A+Jl Gr  +tF)t

.Collembola )e1"3J3s i ":- .,.i t"s -\"j)l :,", irls

€ljArj ' 
lll-r..s Lt-t i;3..: !-3yl -Jl ,.,.i tJl ,Jlc, ,;!n,.,1i\l e:l dJl 3j -3

J-:U C)t^l i-,r-*! JJr,,J.!.llJ i.+JLslI e IJAJ ,J L4ta i13r !-jyt -54f,



. Ji-Jl Jsj .9Jhc qp t"S i..rJ-JlSJl crU-Ji ri eJe,J5lt d,U4JS LE 6lr:r-ll iiS;
,;l!l Jr,!.jll dirjl^. F+ k+ &r.+ -5

. cLJl g,aL;i.l -g

Proctodaeum silJl sJl -3
4je ,-i!+ Yj o-LYl sJl ki- -jS)+ (3Xl .:GriJl ,.*i; sr !++; a;.U:"tt .rA .,lsJ:j

.UJLll .:)L;Jl .ii,t E.rtir LJ-t:.rrs::,',1- .1+J!,!Jl dr).:Jl ; )t
.q,++J-..+Ut JLijl C-J J Pyloric valve rillll iU. l1.r,*ilill oJl a;1.r.,:'-t,

:rr.a A.:;lr Jl1j" A.iX Jl c-rll'.iJl +'-,J ij'L,Jt DrA -irrr
Smallintestine or ileum r,.ijulll Ji ij,'EJl El--)l-i

Large intestine or colone c-rrlrdl ri i!j$l ou-!'l-.=-

' lssturn dii:iJl -'":
t"l .gljiYl ,.j)tii! QJt ;, ;riir LJJei r$lj crl .j,Jt F+,;,s Orj,lt cJ. e J+J

c.rL"lsll ..,1. , ;lii. I sD 4lr't+ j_ri L irteg jsiJl !j_.f e.!-p j" ;_,,!. J{r aJXJt
+ji+! )lri.l u- uJ$ c.,ljjJ+ jc, ".j!' ,,rA_, Rectal papillac #rJl !:t"l- i t-iJ,j

6r !j,.rlr +,- # drteriJl "$ 6!: .prilr Jl+l ij!*tt q:>\!ll 'e)illj LlLjll
al. eLJl .FL.-i"l ; Ltt i;rr ,,,Ji p3 pul J+:l crlt drtiJbdl j .r+i ) kjslr

.anus 6>iJl i=ii, !i'yj 4.FJf:4Jn -'["J1 e.e "---, a"fut Llstr oJJj. $c JIJCI

aslJij dl.J silll \rJll -t*rYt _-.Jt Jt-ii) glJl 
")=: 

cJ.!2 ,-8" .jtFl !'.+ j
ejn clJrc Jl ijlll ,Jr.j $r #-rll J.+Jt c'.rji ;L-tl ttJ,! JitJ lJryJr :rlr

. jllll u^ u-linj qiHl IJJI qr.i 
-o),Jl

:"-iHl .r,-! i.,-!_e^"iJl ditJi.eJl 4i
4dl (.:fnL1ll &,,1 O. jJ 4-,tt ;B-.rt3Jl ,;+ r,:A crlLJ,,-*i;ll ursJr ,r:i,ij-i

o:a ei+,.i,',,- (.Fr+!l ]|J-.,'lI) .r "i-ll iBlt (J,Jl (53, ixJ (.jll ItJjJltfs u:6Jl
4f. !;i. .i dll.ru ,:,.:r tr JLr d.Jt r+l .J!t i,Jjt jri:i i "iJt 6. +Jsts @_ otijrsr

. iJ.,j,.:ll

.+rl:Il :ljJl |J.a+ e.-a enli U,el -ttl-!-l
,.+' LJ:li lrJtJl d.ii'll dln Jc J.+ bAJ ehll d.Dt:! J^ ,LJl ooL^-r,r _.-

.i ),isll
p:+ tttl-9 r:^-e-aill 4lJL qi )ErL" Jl i:iill J r=+ a ,Jglt {rLi,tc. jl d,l+-;r..J _l

L



.ru)t Jt r )"iJl (K-*) C. *L "c,r. ,, a-ti L"S +*U r+!e
chamber Filter gl--,ill a.if

;ti. ^t:Lij i-.ilt Jjl_;Jt rLJ;+^;dl 6rjslt .J.i Jrtc )ic jJ! !p 6,.:. 
''A-r

L-.rLt+_r_i q-l.;Jl ;'.l:ill !J^ Jllcl; u]' .5 +J]r k+:,-njl k;_r a-,jt jJl ,i.j-yl
.x !..'+ L.l -nljJl 

'LJl iF '-# a'*Jl I :+5):11 lra ;i;t!J .tfi el,,! J- -i,\
Jl r l e$ .x _rS)! iUJt j^ ! 

"j,slt L,- LJE rJlj3 ijl.i i.ri;.r.a y';S .:lj_
.3 >f t a-:r -r r -o -.J, 

': ;Li a; _oJ:-'. "5 il- .;),
Salivary glands irllll )jJl L,,,i

j "sji UUUi l:]ij _--U) | \:.-Jl *_r.. _l' ,).:Jt :iji;,rr $ o^3:_1- .U"cl .Jry
,Jl-!.:Jl o- ;r'15 *rj .;L-JJ1 ;E6 .j^ !j,dL _,Jil1 ijll \jr ejjj aS ,j.L LLj iui

a.!-f l L)i J]l.r,r l"d aj\.ll f.trJt di+ *r a+jA .l \^rn L.t llt rlJt $tF |-'-i \i
Jil) jL Ji:L:.p i-.:!. J"6r lrLlll jllr LUlt _:s.lt i.irlrr .4,n1$ll cj1, ^ L

.il,lll sr..r tir,)l 
",:.+ \'-": 

q^;dr rLiiill 
-=-i 

jJJl J*-jJ otjJl . ,*L)j 4jir:J
.i.ii slJr+yJsll a. ^Cl nl ijll \Jc

A_r"Yl JJ-jJr -;l9 L:l !:Jl i)ti:L +l.llt r$l ,, 15;.13 1-j Js.i -i'ri;,
,i .rLSi ;r. .r.,14 JS.-<i L^S (.rr*"lr o- €Jj) rj;.-s iF r$ JS:,sJjj

i-j Jirir* +rJ .; j!" .".',\+ JS .J" i+-ilt _x _+-r,.: r**;,+ J--jj 4rrc .:,).-.lF
-lS .r e _r- eliJIrJ JL. l ;j'ti Jc ain LLc .\-,J;,-i! JUJsiJ g,iir.ilt ,-11 .j r.i.1J

J l-{jil+.j f- \fi;r:lr LU;'-ri JrJSf ._,j; JS .J3 Jtjli,ill \-11r Lu;lri !-i
.LUl Lt lll iu:ilt !rr.A j ein rl:lj iL'l! r!l.&tlt d.jtrJSjJ _r-) I ,,irr 11

r"l arLi ,,,,|Iji ac. iJLlc l_dli 4s+) I ,.:_;i ;.iJAl il.tsl c:Jl ;:Jt 3l Lr_JJt rilr .+;,

-rll r.:t *ir*il.i-L+ll 4",.j1_ql.-)t ..+U) | -x ej) ,_p i )t.F LLlll lr-:r.! tt:rjl
Ji iJl -'dlJ rill c:l r,:Jl *: a;LJJI -::Jl 3r_, _r+"+r .!>_p !:,. U jf;s) rr!,

jj,sr: Jgtt .Jl, ilir o LJ)l !--ill , J- J*3 4i)u + c.s} r-)i JS OL !r:J,jl
.Cll .i- k+LiS.Fl ^rJ JF ! )-;tJl .-lsdn.rjs anti-coagulin iJl Llrr e-; irr*

Food ha bits ,li;Jl el+!
'4lljJl ^!l'Jl Jl 'hill i'!tl 1.rj sl .iJl d,ij a6"i

o



SaProPhagous 4J"rJl 6l 'iJl )ri
.,P-lFl JL i;lsl nl !,tJl _1

. Jiliill ',,tJl ilrl ,,:rl).j,- JL ir)ill rr i-U5iJl qJr.rJl :lll .:,)Si -2

scarabaeidae 4!*il 4.rLxl J'Jl ol.! .j''l.)j- 3rjl n)\si -3
. *t"ri) I J"ill J- (t -j:Jl) ij.'Jl inliil ii,-,j)l .:r)Ki -4

.Calliphoridae 4l+-il 
C.rdll JLJI ir'ir4 Jj.4+511 n)\si -5

(Phytophagous) r-ll st i.ll 4lsl nl "Lll :trU'l -
'Ji.ji3 dl nltlll ar :;.lli:j ot;..i ,,! L."+Jl .rA.griij,

.,.-Hl .i-.,r ;:jr3 !U.Jl3 rlJ,:ll !:.rl ;5 .J:^ LllJJYl n)Si -1
.Agromizidae ;!i.. ^il i,..itill e lJ-:Jl .Jli -a & 19IJJ!I nll,:r -2

.Cerambycidae 4L^=il 4-'JJ1 eil liJl crE-ri &,-!rJl: JJ$l cJl+E -3

,rJl & ilri\l iJLJ i*LJl drl ).j,Jr -4

.ejJ jJl - qJl oJ'j- & !i +Jt !:xj -5
'"J,.:']J ZoophaSous ,=ill il *Jl 'ilSl '-.rl JJI LJ: r

lrj.l r:rr.!JJ,Jc' \.lll "o}i=Ji5r jL*iYl .jlc .!.31 (:]l "* -liji J:- :6urijJr -1
..;ar::jt .fu p:ll Ji.; *il crl ;,sll JIsJ i.lliiJill jlul

-i_x.r3 lJJl ,r.ll .-.r!!i;aj JJl !l crLljl Ji JFI nl !iJ L GJI nl !iJl -2

Entomophagous nl 
'"iJl ilsi .l ,.iJL., j-i rir "ja Jc Ji!.!n.Jl nl ":Jl

'Lrill (J.i A-Li .lrG kl el !i: '.'rl)
,j.rlr RoyalJelly.rslll ellJl J" ,-slj,ii,',j- J-.ll dl-jt itls Fl Jt+)l _1

.J)u!:l' o j{+
,:r,rlr,r

. J--LJr -J: _)r- $1,1-Lr _i-!i; ) iJ'_':s -2

Digestion -;dr

SJi al.rt=i -l_,,.r$ r,5 JJ e5l-rJt .)!j,"ll cj!:' h,.+ -,tt irl:tl.Jl .:li e;dl L!^_L

lrlll i^;l-6ll iLo:)J)l nl-'i-ilt ru -lr:1 .Jl E+J't-l*Ll :$ a;.,1^i .1-^i,
5e: a+dl -rrilt ,rr ;$ll Jl ".I'li 

,-r:l 4iL;Yrr:-..J)l *:lt, e;:LJl !)Jl ta r_,r"



t-

..;d' _- .jLc .;'l

+" .1 d.F .l € 
. ii i.!.;Jl rUlJl .!il.r rllrJl rlFl t$ a+ 4$J :\ililJl -:.sll -1

;u!li r. JFi JSLi *3 r;{jl e!l]I"e eli $r !-r!l ,/l ; ,lul rr- J:.!l rill
rr-J s.Jl 6-r!. p":all ;lul orn ; r;dl slc dlI+J L-r)l qr'Jl JP i+^411

;..:J.l! i.Ji.r

g,!.yYl -)j"-;Jl j L"s s-t")l .,Jl .Jl fi ll-dl q/ --bdl irLe +- + -i

L-*)l JLill ,j t"S .5dill .,J1 .,.! ljtllJt .rtjJt rL- tEA a+ -.=r

.Jl a'-J t S !.;dl il.iill €Jl:4+jliJl rlj ll ;J+ r'-A e+ a+t :s+_rlJl r;*ll -Z

!-J)l sJl aF gLqll rrljlj'-- iln,.,J= a-5i.!)l +*S$,$-, J- L ;.iJl nrljcll

..:l.lj r,-., Lj,;sJl i-L'Jl rljJl .J3trjl i l++JB cl. l.,Jc iLr.1'JJl -::ll1

JKG [dbil i-i)r." Ltc ar,-i LrF riJ! qp .JJsn s3l 6L"J,i)l ui cJdt d+:
o.ra 9^ r,913 pl,-LJl # 41" l.ill 4ljlrtll *UJl a,:r (Jlc lcLn Ji s.A 4r"S 6t*ij) |

:st 6L. ..+. d:L)|.i.'.":ill

;rri,!l 6lJ+aJtJSll ;tJl JiJ.:ijl  jl^s 3.i !-Jn \ril qp-, :d,lJ+a-JPJsll c,'.+jjl -i *
l-f.ll *+r q;ill j$r.)l I'd-r S-.:ll i+.lc ,-llJ+AlJSll clL.Jjil rl^.j,i3 '. ''6Jjl1

Gill !:rljlri-jK)t+ drL.JjilJ jr SJIJ jJiHl -;{r ('Jl diljl!'..SJ+ll aLo:rilr

..JpJ j3j.rilJl a,:.sj
gliA Ji jJJ lra j*$Jlll k--'ir .pr>nl +t--: -r !-Jr., r-'ll ,ra3 :gi3;all atejil -!-

.Jl q J-iJl , . !.il Sll -Ji^ ,--bdl j i-Lc pi -! ,! . Jl ,:'li-.r flti;Jl .rlll --'+
Lr+)JSIJ

rjill drl 
"5511 

4l]'. rri,lrfl AJ,', l.,\;,Gla,ll crl ^:-r.)l 3r !i)ji'l !Jl4 il)Jlj *
6L.J-,1.r!41i,. JF L;kll l.arlJr. ^- LrE )t-Al & tr- 'ba.,Jc. c;i;::

,1.14 +FYl JSJJ 6i-,.l,.1ill3 JlJlr crlrrl3lll i1. J< *{l *r"rlllJ j:,f+")lJ j+rj1j+ll

J.lr ot ,:,sll ilt j L"i LJdll .)rrJr \jrc )r-At,lJi ,j) i_t:j 6jlr,*.S
--Ji.r L iill 6l "tJl al!.,,i! rrrj* crL"Jjji i,:.ii jJri l(iL il.:" ,lri sle ,-riiii



t-

):!Si ,lrJl .,!<Jil Li irt"tJJ)l jllr 
',.i 

!j)Ui,)l ba1 . j:+JltJ t$:..,:ll ,,,alt :r+:
r+$ 4-,+!l Li,:.,o €tlJ,li;r.lJl -o 

"iJ 4iIJr Jt*Yt ajJlj. iE' 't ,:tr rjrs.,"L"

YJ rlr.r JPi_e otilJill s.i k; r+* Y t"+ sLejiYl ct^ i;!i. el:li i*;aJr r*..,rr;,


