
4 
1Jtltl 13 

n11ui'util 
(Adaptation) 

-fll1JJ'tUJUJ,tl~flTnJ1ufi'l (A definition or adaptation) 

ih1m ;jliULLa:fi113Jfi'lL ~'" "1JeJ,ntntJ1-nn 11 .. ~V\rt.Jn~111111i .Jii~i<ilvY.JV\a1li~Dmi~cu3J1 · 
·~ ~ . , 

LLa:L~ll1,j'eJ.JDcinui.JLL1'l~D3J'lDUi1~'U ~flaJ.JV\~1liL~Dn1'l~1'l.J~i<il1~eJci'lD'11~Dci1-J~1Rn. 
'IJ . 't 't 'IJ . 'I 

1 ;t ~ .,d o Q, ' A ~- ... 4 Q, tr 

DliU'U 11 n ~1'UL1JD.J<ilWYlR1flnJR13JU'l: n11 fltl n1'lV\1D1V\1'lLatJ-l1J~ n1'l«U~'Ull LLa: 
~ "' 81 . ·. 'l 

n1'lV\aUV\~nV\1D~D~UD.Jrl'U11tJ'U<il'l1ti~~:Ln'l~'UL~rl<il'ULD.J i.Jii~i<il1l:U'l'lati1l'1V\3J1lld1~ 
'IJ . 'I'IJ 'I 

Dci1-J«3JU'lnL n~DLrlD-lintJfui11 ~L ~1 nu Lt\'DrJ1-JL V\3.J1:«3J nui .JLL 1'l~D3J 
'IJ 'IJ 

... .... Q, r ...... Q, ........ 

<il13J'Yl~~lJ'Yl1-J11~'U1n1'l"1JD.J "D'1'laR '1111'U (Charles Dar~in) Unll113J"D'1<;11'Ylll1 

"D'11eJ.Jn~~ 1~n~11Li11 i.JLL 1'l~D3J1l:LiJcu~~«1lULLa:f1'1L~Dn11;-Jii~i<il"D'il'l1'liifi113J 
'IJ 'IJ • 

LV\3J1:RJJ1cun11ii~ic;,DrJL~ V1"D'LLa:ff'c;,{"D'l4'1~«13J11t1Ufui11~L~1nui.JLL1'1~D3J1~ n1l: 
'IJ 

Dci1D'lltll~ irl.liiifi113J«13J11rtV\1Diifi113J«13J11rtuDlln1l:rmrha1v1~,.,3J'licu«ru~cutl.tJ 
~ 'IJ ~ '\1 81 'I 

L 11D11l n.1V\'U~"1JD1JL "1J<;lLLa:fi113JV\3J1ll"lJD.J n11tJfui11~11 n1 1tJfui1flDi tl'Yl1-J~ 
i .Ji:J~ic;,i'lfl1V\ 1 DLLR1-JV\1L ~DtJfutJ1 .Jti .JL«13Jfl113JLbcuDrJ1 ~ .Ji:J-~ic;,"D'il'ltt'U~11 .JDrJ1 'U 

'I . 'IJ '\1 
·..:0: ..1 Q, I ... d I ..1..:0: .......... ~ ..1 ~ Q, I~ 
rt'U'Ylel1flli"1Jel.J<;l'Ue:Jli1-J3Jfi113J~"1JR1J1ll L 1D.J111Cil1-J' ') 'YlR .J3J"D'1<;11l:flD.JL nli1"1JD.J~n~UD~'U'U 

1~LLrl n11V\1D1V\11 n11V\a1J~V\U.fill LLa:fi113Jq}D.Jn11~'U ') 
fll1U1'1Jfi'lU1JU\?h~ , (Types of adaptation) 

..1..:0: ............ !"'I ~ ... ..1 ~ Q, ..,.: ~ I "' 1 ... 

1l1nn11'YlR .J3J"D'1Cil1l1Lu'U1l:Cilel.J3J nTH nti1"1JD.J (interaction) nUR .JLL 1'laD3JDli1-J b3J3J 

'Yl1-JV\~nL~li.J1~ ~.J.Yh 1 ~"i:J~iCilttcuq}D.Ji:Jn11tli'ui11lXLV\3J1:«JJnui.JLL.1'l~D3J n11tli'ui1d 
AVJ ~ A J' 4 ~ ') ..,.: .......... I A ~ 1 Q, 

3J b'lLn'l"lJ'UL~11~L1lCilU1V\1Dfi113JCil.J b1l"1JD.JR.J3J·"D'1Cil LLCilLn'l"lJ'U 'lllft't}J"D'1CilqJ1nL (instinct) 

~1l113J1J1~1~L~Dn«11LL~111 1l:.Yh1~L~-h~cutfttuDr11D'l1~ n11~'1DnL3Jii~D3J~1V\11'UV\1D 
'I 'IJ 

iiffR1ll ijl~\ fl'l1l1nL1lCil'U1V\1Dfi113J~.J 1 1l"1JD.J'lDnL3J-J11l:iJ-L iL~D~eJLL3Ja.J LL~ n11L n~~B3J 
~ 1V\~1u 1 CU'lD n l3!Vl 1D n11~ n~u'lD nii"ff«'l«1tJV\ 1mL3! n1:-ri'.Jq}u l3Ju1-J"D'iL'lii'Vlu13JLLV\aufi3J 

Dr1-ri'1q}uttu LtJcun11tli'ui1L ~e1~11 .J"D'1~~utf"1JD.Jq}u l3Jttu 
'IJ 'l 
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n11tJfufl'1"1Jeh'li'lii~1~LLU'IeJeJnl~Lih.t 3 LLlJlJ ~eJ 
1. n11Ui"ufl'TY11'11.U11'1 (morphological adaptation) 

'\J 

.. l~ ~ ... 
2. n11u11JflTY11'1ff11: (physiological adaptation) 

I 

3. n11Uf1JflTYl1'1'Vi'l~fi11ll (behavioral adaptation) 
~ . 

YJ'll'LL~:i'fl1eJ1';Jiin11tJ1ui1fl7tJ~i'e~:IJ't1'1 3 LLuu 'V\7eJeJ1';JL uu'V\u n 1 ii'Yl1'1LL1J1J 1~ 
I . . 

.J ~ ~ 1 .. 1 ~ "" .J' • ..4 .. 1 r .. 1 ....l ·• VI~ ~ A • . LL1J1J'V\U-lfi L~ LLflfi11u7llil1YlfiLL1JlJUfiLWeJtJ1.Hl';J~u1:ff-lfl 3 u7:n17'Ylfi~11 L1 L'UfleJUfl'UfleJ 
. . , . I , 'I . • 

L ~eJn17'V\1eJ1'V\17 L ~eJ fi17.JeJtlUeJ-lrlULL~:'V\~1J~'V\UntJ LL~:L ~eJ n11ijuvrulf 
'\J ' . 'I 

-1 Q.l Q.l II -1 t 
13.1 fl11u1UAltll.:J~l'U3u11-:J 

~~A 0 A I I A;: ... :. ... x A~ 
t11Ufiflfi1Y1~eJ-lU1LeJ1Lb:IJ~-l11U~fl1-l') L"lf'U LL:IJ~-lff11J'V\7eJ';J-l'V\1~ flfibbliiU !:-JbffeJ 'V\7eJ!:-J-l 

tl-l'V\im 'V\~eJlJ LL:IJ~.:~1u -:IJ1LU1t11JL Yit~lJLQ 'Vi1:~1W'lleJ-lU1 n~ ';J:;L ~u 1~··htrn1!-m:"lJeJ-lU1fl"lJeJ-l 
, '\J 

LL:IJ~-lLL.J~:"lfU~~tl fifl1eJ~1-l:IJ1 ';J:;L~U imtfln.J1.:1 rlUeJ~1-lL ~U 1~'1f~ LL:IJ~-lff.11J ~-l'V\ 1~ inLLflU 

iin17'V\1eJ1'V\171~un11 n~LL'Yl:i .:~.J1.:~ ') d:J~eJ1'V\1~ eJ-lflU7:neJ1J"lJeJ-lU1n~1U~';J:; l ,rt un17 

n~LL'Yl:';J:L'<ll1 tlJLL siJ.:JLL 7 -l:IJ1fin';hft1U~U ') ~b~eJ'V\7eJ~-l,rU 'V\1eJ1'V\111~tlfi17~~'V\1~1'V\11U 
' . . '\J 

';11 n~eJ n 13! eJ.:~titJ,-: ne~uti1u'V\rt.:~"lJeJ-ltl1n';J:rlut~11Ltlu.:~1.:~e~e~n 1tJL~eJff:~1n l un11~~ 
. . '\J 

~ A A ... 6' 1 , .f' ... ~ l't ... 

'V\1U 1'V\11U tl-l'V\ 7 elL 'V\~eJ1J';J::IJeJ-lfiU7:; neJlJft'Tt.t 'V\U-l"lJEl-lU1 nL7ti1LL 'V\ ~:1Jtl11fl ~1t1L isiJ:IJQ~t11 
'I . . ' 

I . · I · , ~ ... 

L ~eJ«:~1n l Ufi17L ';)1:'Yl:~~-lltJt ~1'V\U-lLWeJ~~La£)~ ~!eJ:IJnuit'u l u1l1~1£J"lJeJ-ltl-ltJ-lii«17Lflii I 
'I \1 . 'I 

UeJ-l nu fi1-7LL siJ.:Jfltl"lJeJ-lL~eJ~ ft1ULL1J~-l1'l.L ,r'IIL n\.4EJ1,'V\171~£Jn17Lati~1"1JeJ-leJ1'V\11 eJ-ltlU7: neJtJ 

"1JeJ-lU1fi';J:tPutL~ULL1JUL~eJ«:~1n1un17Lat.JeJ1'V\11 (~-lll1~~ 13-2 'V\U1 232) . 

~ ~ ""' :tl VI I :tl . ""' ""' I .J ""' .... 
~n1!om:L 'Yl1"1JeJ-lUfitl1" L 'V\tlr.J1 Lu~ L n LL~:unn7:;';JeJfiLuUeJfi~1eJr.J1-l'V\\.4-l'YlLLft'~-lt1-l 

n17tJi"ui1~1u 7U11-l L l111leJ-lUfit11-l';J:iid 1L l11t111L 'V\:IJ1:LLrln17'Yl7 .:~c;l'1 L'V\fltJ1iiU·)L ..11LL~: 
'\J . • 

I ... 

fi-lL~lJ-lO~:IJL 'V\:IJ1:LL nn1 7-itJ~~L 'V\UeJ LU~£iLL~U WU-l~"eJ~7:'V\11.:~U 1L 't11Yl1 t ~«:~1 fiLL nn17 
'I '\J . 

11tJ~ 1 'fiijL~lJL~1 L 'V\qjLL~:LL ii-la:·~1fiLLrln17~tJL ~£1 _ti1\.Lcun7:';JeJniiil1L l11LL~:L~1J~3.JL ,j1'V\1 

n\.4 L ~e1«:~1 n 1 un17fu~~fi.:~13! n11~i'ui1L 'V\~1dii';J~tJ,-:R -ltlL ~EJn17'V\1eJ1'V\17 
'I . 

n17tJi"ui1~1u ,-tJ11~L~£ln17UeJ"nui1,!'" it'nfln~1EJ1';)L ~'" l~-;nnifl1u1-l"lfil~ · 
'\J 

L1f'J..4 n7::.J1r.J ii'1tJ11L ~EJftJ~-lLRtJ-3 ij"lJ1~tr.:JtJ11 L ~Eln1: t~~ ltl n~ 'V\EJtJ Lfl1 d11 L&Ju ~ 
LtlaEJn n7:~EJ" Ln~~ u~:"lJ'J..4LL;j-l. L~eJU8l-lrl\.4B\.4fl11tJ~1nflfl7 . . . v 
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e>Ufl~e>fl~iflL ,J'" n'" '1.4El n-;11 ntfu ifl1U1-\111U~ FJ1 -;1ii n1 ,-tJf u7tJ'l1-\l 'l ~fl11llfl~1tJflft~nu 
~ ~ 

i-\ILL1fl~FJlJLUfl1fl~iFJliTl\4 ~1fl~1-\11JFJ~ifl1~1nd L,Jl4 inLLfll4fl-\ILJJ (walking stick) LLll~-\1-
..1 ,.... .... L ~ 'i.l !='I . 'i.l 

'WU1ll .~'1.4Ell4'Yln~nu u ~ll Lul4fl'U 

3. nrnl·U11, (Obliterative Coloration) nTl"UfUti'1LLUUil,:JnLnfl~ft1'U1JEIU1JEl~'l1-\ln1tJ 
1~tJ«1JEl-\111-\ln1tJU1L1tU.1JfJU"lJFJ-\1~1i1-;J::~fl~13Jn~3Jfl~\.l.fl~1!Jfla-\lnUft1JFJ-\Iifl~~1El-\li"UEl~. 

0 'l 'i.l ..4 .... VI I I ..... .. .... t I .I~ ..... .. ..I... .. I ..... ..... I . .r\'1 'i.l 

'YI1 ~LlJFJ~LN\.1. 6) ';):;~ UJFJFJn11Sfl11f\.4flU'Ui£l~Yl \ 'V\'U fffl1'YI3Jfl111JS13J11·'Clu1Ufl1£ltJ1-\I~ \f\ 
I ~ ... J( A A ... ,X .. lA VI 'i.l !='I 'i.l 

L-n\.1. ';1-\1-;J'n nu NLSFJn~1-\lflU (moth) 'V\7FJNLft'~h;~Sn LU bu\4fl'U 
~ ~ v . ·Cioo' f' ...1 ... ~ A ... .A . ,.... ...... 'iol I ,.... '. 

. 4. tfl,fJUfJtl (Warning Coloration) ft'fl1YlllfJMfl71tJ~1£lll~~ 3Jnllft'L1Jl1Lfl\4 LL~::ft'-\ILnfl 
I . I ' 

L~ULfl~1tJLL~::,Jc;n-;JU L~FJLtJUn11L~ElUL~flfl1Vt1af1fie>Hi~iD-;J~~1L~El-;J::L~lJ1'Un1ULL~:: 
I \1 ~ ~\1 

... ... I VI .. I "" I ..... .. .. I ...t\1 II I .. ~ I I ,:;-, 'i.l 

~~n~\.1.~1-\lfJEln \u fi1EltJ1-\I«tJFJ-\Ia'fl1u1::L11YlU LfiLLn -\1~~ N-\1 flEI 'V\11111 LuUfi'U 
~ 

~ ~ .. I "" Q; .. I ' ...t 'l ..... .. ..IVf I ... .... "" ,:;'1 
5. tJUWUUUU (Mimicry) n11u11Jfl1u7::L11'YIU~1J Uft'fl1'YI LlllJ~~LL~::llnLu'UEl1'V\11 

"lln-\lifl1-nU<il~u ~-'~tJfui1'lm.i«VtiE11t111-\lf1~1vi'fl1~£i~,_ ~u1uLLll~"u1-\lenU<il 
\1. 

13.2 t111tf1iJfi'1f11~~11.U:t'~1~ 
'V\1J1tl fl-\1 n11Uf'U~1'YI1-\Ifl1U lfl 1 -lH11-\1111tl L 'U ,1 ~n1tJLL~::W"1~"lJEl~Elitt1::L 'V\~1,XU 

crr-\lb~Dn11'V\1€l1'V\11 , fi11U€l-\lrlU~1 LL~:: n11~uwwlf n11~f1J~1'Yl1·-\1~1l4ffi1::dLtJu L tl , 
t1~1-\l n11-\l"lJ11-\I i-\ILLCilifl1iu~13J1"ilUii..,n~·!ll{,fuft' -\1 713Jfi~El<il LUn-\IVien~1tJ 

\1 

1 u~ "i:i:ni!llicu~1 L,Ju t1::iiu1 LL~::-;JAU'YI1tj~~1tt~u<il ti1~ -\ILL1<il~eJ3JeJ~1 u1111:~ 
, \1 

111LV.li1::Nll LaUU eJ1n1flLL~-\ILL~" tJ::i:iu1LL~::~~u'YI1JjL~~1,Xu"il::«i1-\ILn11:: (cyst) ~u'YIFJ~3J 
,1-\ln1tJL~eJUeJ~ncufl113JLL~-\ILL~-\I,XU ~tJ1~~1-\I 6J ~e>~1ua~1ff'uuL.UU~1eJ~1-\I~~"lleJ-\InT~tli'u~1 
'YI1-'I«i1:: n~11~e:1 ii"llmn1::L~tt11~~1~~D~nu~l4~~11ff' i:ie>itJ1::~1Vtfu~<ile:J1'VI11~1n~ir" 
~11ff' i:ii:i,-::uu~e:JtJeJ1Vt17Lt'411::1~fueJ1'V\'l1~1Li"il~-\I~DliElV7e:JU~1eJULL~1 iiL~fl11li~Hti-\IL~fl 

\1 \1 

L U~1b~t11 Tl'Ubb~::«13J1 1 tl~«3J~~111tll \.4~1 'UEl n;11n,!'\.t'l1-\l n1tJU'I«13J1 1 tlfff1-\IH1 1 FJeJ n3J1 

CileJ~1'U~1Ve:Jtl~~eJ~l \.4~1 lff' L ~e:JijL ~~1Lt)-\11~f 1JD'Ufl11tlc ft~l'l'U1-\Ienil<ilff13J11 'ClH::HliEl1'V\11 
\1 . . 'It . 

1 1\.u~1L~ U1-\lenU<ili:ivh~LL~::L~~n1u 1 i'ue>-\ln'\.1.~1 U1-\l-nU<il~El~1uu1~n irniifl111l~1ll11tl 
. \1 

1un17Lie:J-\ILL«-\IL~e:Jn11'V\1e:J1~11 LL~::n1~j:.JH3JWuf i~1u1-\lenU<ilH1ll11fiS11-\In~u~ulJ1b~eJ , 
~u1~fl!ll1baU'U ~1ft'rr-\lfl (skunk) 1u'Yiiti£JL3J;n1 L~h t1~1'V\ijn uJu ~'" nLUU~1m.h-\l"lleJ-\In11 

~ . . 

tJfui1Yl1-\IH1':i::Liunu 

n11tlfu~1"1JEl-\1~"11tf1UL'VIqjLtJun1':itlfu~1'Yl1-\1"'1UH11::~-\I£i~~L~tt11U-\ILUn-\l~tl'l1-\l 
..I ~ I . ~ 

~1tt LUU'YI'Y171unu~a~LL~Th ~1~tJua-l~1Luu~1v\fun17,)1,-\l~i~"lleJ-\I.W-n i"ir" n11tlfu 
\1 
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~1ti1u1 ~ ru~eh1.W11~"'~umJ nuft113J£1~11«.1J .. ,,,-ni ~a"'J 1 LL~::rh 1 ~rn"'~1i'YltJ1LLU"'th::Lll'Yl~fl-:J 
Cll 'U 'f ·.· .· · .. 10 

.W15aan~1:uti13J1nt~a"'J1LUU 3 ~in\~'qj ') ~a 
f ,~: " .~.,, .: "" 4 • 1),.1 

1. Hydrophyte 1~Ltn.W15Yifl1fltJEldli.Llt1 .W15~1niu:Tnihhn1ua~'Yl1-:J·~1u~tr-:~1utiJu 
~ ' 'U 

~1U1UlJ1fi b ~fl~::~1n 1 unT~1::L~tJ~fl"'J11l1tJ1u!ilu~1J Ylfl~1L~u"'J113JL111ty:u1n'il'n L ~11: 
13J~1LUUL da-:J111nJ1tnlJL "111tiLsn~&fl~~tJ~1 \1 'lu LULL~::n1U11::ihia-:Jfl1 fi1fllJ1fi b ~£lfi11L nu 

'U 
~ 0 ~ 

nneJ1n1flU~::n11~tJ-:J~1~u 
9 

.r 

2. Mesophyte L~LLn.W15~fl1fltJfltJLu~u~~ijJ1lu~13J1nttl1un~1-:J Liu .W11unrY1 ') 1tl 
'U ' 

~11~1nd:Unij 11n ~1~u lu L111ruLL~::LLiJ-:JLL1-:J~ ~hluijt11nlua~lut11:u1rutJ1un~1"' ti1 
Cll 'U 

~11ttu~ulu~eru~:u tl1nlu:UneJ~Lu1::'ilut~u1nu~1lu ti1~ueJ~luu1nru~lJ ln1n t.hnlu:Un 
'U 'U 

eJ~~1n111::'ilu~1lu L ~eJi:illXJ 11::L ~tJflfl nlJ1n 
'U ' 

VI ~ 1 A .J ~ '} ~ ..,j ..,j ~ ~ ..,. ':;' ~ A .:' ~ ..,.'} ~ 
3. Xerophyte b~LLn~1J'Ylfl1fltJ b'l-t~U'Yl'YlLL~-:JLL~"' lJU1UfltJ ~11~1nu:unlJ bUL~nlJ1n 

~imtJ~uu '1tlttluwu13J 13JijtJ1n lu ~11ilu r'hwt~L1~~11-:Jfl1~11LL'YlU lu 1'lfltJ11'V\tY-:~~n LL~:: 
LL~1tJ'1 n~L~fl~~~1J1 ueJn111nttutr"'ij~11 cutin u1ULfl~flU~11il'u '1 1f1eJu"111-:J~U1L~flUfl-:Jnu 'U ' . 

iiL ~J 11 ::L ~tJ 
13.3 tll1t.l1'uAl'nl~~l'UVUlflfl1•nJ 

LUUfi11tlfu~1L~m~13JLL~::~fl~fltreJ-:Jnun11Ufu~1'Yl1-:J~1U 1U11-:JLL~::~11:: Lieu 
~ 

Lfffl~11 Uflfi111n1J::iJ;.~fl"'~ULUU11~ ') fl~1tJnULL~-:JLL~~fffl-:J~fl~1uLaJ iJL~ULL~~lJfllJ ii 
'I 

~ A ~ ..,. Jt A ..,. ..,j..,. ~ Jt ~ ..,. ~ "' .J I I ~ ~ ..,...,. ~ 
b ~tJ1LL~~lJL~fln~u fib Ufl~fl-:JL ~tJfl lJ~1'YllJ n~111LUflLL~-:JLL 1-:J LL~::11~-:JL'Yl1'Ylflfl'U"\lJLL~1tJ-:J11Ua'tJ 

~7flW'l~fi11lJ (behavior) 1unT'H~U~fl-:J 11~~fl-:J LL~::n1:: l~~L~€1~1-:Jlfl-:JL 1 n1::~htJLL~::nu 

ii~1'VIi-:~u11 LL~::LLiJ-:JLL 1-:1 :Uniiitiu1::tn-:~~n l11~1u n1:: 1~~~it'Lti'L~fl~1-:J11~L 11 tJ~1~fl~Lu 
~ I . 'tJ 
0 ... ~ tJ tJ..,. I VI A 1 ..,. A ..,. tl ~ "'""'..,...,. ~ "" "" 
u1~n11n 11~L 1u1 1fl-:J L 1 L~fln11 1llJ~~,.fl~~u~u ~1LL~:un~1~'YllJ~«1tJ11nlJLfftJ-:J 

'IJ 

L ~L 11::LL~::iiititJL~1i' LLlJ~"'~«L ~ijf!U~-:JLL 1~treJlJ3JnL3JiJn11Lfl~flU L vnl-i1L ~flCil1i-:JLnCil1~ 
'U 'IJ 

..... .-.J I ..... ..,. ~ ... ...~..,. VI I ~ ..... ..... ... ...~ ...... "" 

tJ1n ff~1'YlflflULLflll·fi11~ fi111 n ~~TYlll~ n blJ111 n1J::'V\1-:JLL~::1::1-:J1 fi'};-1~ n ff~1'Yl11ffL~tJULL'U'U 
'IJ 'U 'IJ ' 

i'll1~u :Unij~nfin1111fltr1ui~1ttu L~fl 1 ~fl~1L"l11L1111Ltlu~1nL~tJ1nu i'll1~~1Liir.J~11r.J VI 'U 'I 

.11 ~ 3J n tJ 11 ~ L tJ1 tJ 1l fl -:J 11 LL ~:; ~ ~ tJ ~it L ~ 11 ~ b 11 
'IJ 

· n11tJfu~1 LULL~~h-:~ ') ~a-:~i-:~ii~1'1ld 'll'u'1~11Ltlun11L~Elna-71~fl-:Jf17lJ~1ii~1i1tJ 
'I _,: .......... "" ..... ~ I I "' 'I T .t\'1 "'tl""' tJ L ~ff -:J111J1fl11fl11l.IL 'V\1.11::a"l.lfi1Jff1111::LL 1~~Elllfl~La'l.lfl LLflff1111:LL 1tlaEllJ L U Lanu Lt'IL auw.L 1 

1tJfi11JtJflff3Jll Yl1L~'i-:~ii=A1flLLfla:tJfi~-:Jii~n,;.m::7tJ'l'1-:J (structure) ilitJ (habit) LLa::Yinfin17ll 'I 'I 'IJ ., 

I ..... \'ltJ I .. ... ..... A \'1 "' I tJ .... .... .t !'"I ... tJ ' I .. 

(behavior) LL9lfi911-:JfiU L fl~L 1Eltl ') '11-:JUULUEl-:J Ltl11fi17 11J911ULuUfl-:Jfl 1::fifl'UR1U'V\\4-:J 

-na-:J11~u1n17 
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Sa~livary duct 3 -
' ' ~."i"~-

Esophogus '2£tf·Cro 
.. n~~~ .. ..._ ~;~ 

_ Mand•tlle~ ~q~~~ 
N F ) ·,Jt ~ 

labium . (" Labium· 
•11 Labrum h Max• a Hypop c,uynx 

fllft 13;.2 Htl~Hfl ntJ1ufi'·ulH1u·h~-..o~UJHH · 

A.- thn"lJD.J~m~(ilU i.JV11~ 1in~nu B. thn"1JD.J~L~€11i~~ C. thn"1JD.J£J.JLiLL'Yl.JLL~1~~ 
~~ ~ ~· 

o. thn"llD.JlY-~tu1wlir~n::~~ E. thn'llD.JLLaJ~..,ru1iL~£J 
~I 
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13.4 QO 1ci-uo~f111111 (Food Chain) 

. . i.Jl~n~11LLR111 i"ii~1flfJn~tlflL'U~l111t.nl\d.J 'J ';l::iiu:rl1J1YlU.a:fl1~JJRU~14t 
L~u1-EEJ.Jfivnu J.JLULL~l~i'uth:: 1u-aii~!~tlviJ1:: 1u,.tluririu fl11lii~?tuid't::fiEJLde.Jriu 
LUUflEJ~ ') 1u~n~m::1Jv.Jn11LtJua1~11 4"L'!Jn.'han 1-rl11Eh1EJ1'V\11 (Food chain) 4'111J1-Jfrf.J 

. ~ . . . 

EJ1';liifl111JtiueiEJUlJ1n ~.JL7un11 1htJLtl1JEJ.JEJ1~11 (Food web) ·'. 

i"ii~iflfi1-J 'J v1~UU.Jfl11J~nMm:1Jv.Jn11vnrh' EJan\~LtJ\4 3 iJ1::uittf1o 
I. Producer l.iurii-lii;ifl~iifi111JR11J11rl';l:R.JLfl11:~£rl'V\11~1tJfl'ULO~LLft:ft'11JT'Hl 

R'I1Lfl11::~EJ1'V\11L¥r~uliw11DWn7U~10LL'V\~'Ilfl1-J ') i.Jii;ifl~1nd,~LLrl~IIJJft~~V1. 
2. Consumer lt1urii.Jii~ifl~ll1R11J11tl~:R-3Lfl~1=~El1'V\11l~LEl.JtlEl.JoU1i"~'WJ1LU\4 

El1'V\Tl i.Jii~ifl~1ndlt1LLrl~10Rfl1fl1'11 ') 

lllft 13.3 Food web 
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'

"' I~ ........ "" tJ . A .......... 1 'j I . 3. /JecompQs7er flUn«~JJ'I1flfl,.,1El1~11';11nm7LLtJnwTl 7:nauaun7r.J'YW. aJL&~a ""''U 
lt~vn11tlaouw_,,.rnu\ ULttraaoo.ru.nvouw1 1e~n;u~u \mit ana ~aLa na~u.a~flniuL -N1 l tJ 

'

...\' .. I l .. II 'L I ltJ - ......... .:~ "' I 
~lit; tJ4JJ\Ul1r.J~~L•R•ttfl R~a.J'If1"V+1n~ t.tlUn 11 (Fungi) 

lt~tJ~1 ') ltl un t.Ji·'1JEJ~£l1"'111:L ~1JtlU~ Producer 1fltJ~ItrL,.,~1~U';J:\l1LEl1V+i-3"1'" 
· 11nLLR~w··h~1J1,J1ui~Lfl71::~fl1,.,17 Ll4~1tl'UtlBll1 pr~ucer d';J:Liluo1'V\17'1JEl-3ftf\1th~:Ltl'Yl 

n"UY1'1 (herbivorous) itl1V+1ndftlLUU "iu;11lflft1tl1JLL7n" /(primary consumer "'io first 
... !'I ~"!'! ·~ .. tl A~ .... ~ .. order consumer) 'Jf~1:LlJUEl1,.,17'1JEl~,.,,.,.,Elftfl1 7:L1l'Yln\4Ll4El (carnivorous) ~1J'V\7Elff~1 

.... ,k ~~ '"'!'( ""' .. ,._ •. ~ " . • ' Yln'UL'UDl41fl 1LlJ'U ~'U'l t.llflfi1tl1JftEl-3. (secondary consumer 'V\7El second order~onsumer) 

~~ •1'- • ~ .I !'I " ~ •t 'o .., .I " A 
~1J1 UlflR19l1J'Yll'fl-31:LlJ'U£l1,.,17'1JEl~ · ~U'l 1lflft1fl1J'Ylft11J (tertiary consumer 'V\7El third 

order consumer) LtJ'UL,J'UllL ;eultlfl11J~1tllJ N'U;L1lfl~1tl'U'V\i" ') d 'U:l"..UilflElT;Jnul~vY-3-vi-n 
'U 

~ .. A ... "' •t tJ . .: I LLft:ftfl1 1~L 1tJn~'U7 1lfl 1:L1l'Yl\411 "omnivorous" · 

Food chain ll11LLU-3flflnfl1llin~nL:'11El-3n'17El1'V\17l~ 3 LL'U'U flEl 

1. Predator· ~in ~;llti'u11n~-nltl~nifl1t11:Lii'Yln'-'Yi-n LL~::ifl1'V'7ai "ij~1~th::L1'l'Y\ 
- ,k • ... nuL \4Elfl11Jft1tl'U 

2. Parasitic chain L!1J~l411ni-3ii:a1fl~ii'1J\.L1flL'V\tY ~-3';J::~nLUli<ALUr.J'U, Y~ia'Yl1~1l1Lflll 
~ ......... ..... . fit I . e .., 

R-3~11Jf1fiYl1J1J\41flU~nn11fl1ll~1fl~J , 

3. Saprophytic chain l;1Jtl1.t11n«17~lL'Yl~ti'~ldii:a1fll~u"i-3ii~1~ . 

lt1utl1nfiLLS1 tJ1u1m'1JB-3i"~":Lilue1'V\17 ~n-;,::illl1nn11tJ7a..nm'1JEl"Nu71.nfl 
- 'U 

~1~'UflL~ilnn11Lft'1JEl :j-3Ldtnl13J1LU;tJ'U~flr.J'UTlULLS1 ';J::iiin'!Ym::LU\41Ufl~1liL';J~U Lilln . . . . ~ 

LL~\ItN-3LLWtl~U;1J1tu,fl-3fl11LU'U.£l1,.,17d11 U11ijfl'1JEl-3El1'V\17 (Food pyramid) ~..:liiEl~ 3 , 

• LL'U'UflEl 

1. Pyramid of number V.-;,11m1tl"~1'\.L'll4'1JD-3l-3ii~1fllJ1~tJ7::nounu 
~ . I 

.\2~ Pyramid of mass V.-;,17nL1n-3tli1J1m~o-31livnl'nLL~" (dry weight) "1JEl"i"ii~1~ 

.3. Pyramid of energy ~';111nL1n.:JtJ71J1m-no"Yi~""1'"~ijtui-:~~~1fl 
1fltJ,t1 lt.ILLS1 . JnWJliLL«fl"Uil11nL ~El"El1'V\17 \ u 7U'1JEl"~1u 1U'1JEl"i "ii~1fl (pyramid 

I 'U . 

of numb~r). 

. L~o~-;,1 n,JJ-JJ'-""'d-3: 'J iii -3ii:a1flfl~'V\t=ntJ1f~tt LLa:~fl11lJ H1J~uiL~li1GJJEl..:lnu .Yh l ~ 
~n t.Ji,.~-3D1,.,,,ijfl11JJLrlu,Ldo"t\enl.4ltJ~1tJfl11ll-iu-iBu ~"L7E.Jnfl111Jsiuerrau,.B..:~~n teri 
,0-3,:11,.,11d11 -d1lJLr.J-J.!El..:I81'V\11 (food web) 

234 
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