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BREEDING OF PAINTED BATAGUR TERRAPIN 

Callagar borneoensis (Schlegel and Muller, 1844) 

Wonnat Hirunchulha 

Chaiyaphum Inland Fisheries Station, Chaturat, Chaiyaphum Province 36130 


Chaiwat Ratanadadas 

Phattalung Inland Fisheries Research and Development Center, Muang, Phattalung 


Province 93000 

Sovakhon Roungrung 


Chortip Jaroonsak 

Satun Inland Fisheries Station, La-ngu, Satun Province 91110 


ABSTRACT 

The purpose of the study was done to evaluate effect of vitamin E on breeding on 
Painted Batagur Terrapin, Callagar borneoensis (Schlegel and Muller, 1844). Experiment 
was conducted in two 20x30 m ponds at Satun Inland Fisheries station From August 1998 
to September 1999. Broodstocks were stocked (14 pairs/pond) and fed with minced trash 
fish Amblygaster clupeoides mixed with Ipomea aquatica (1: 1 by weight) at 2% of body 
weight daily. Vitamin E at the rate of 200 mg per kilogram of food was supplemented to 
the animals for one pond while the other was not. 

Results revealed that wild broodstocks collected around the mouth of La-ngu 
canal, La-ngu, Satun Province female turtle was normally bigger than male. Mating 
season started from October to early December. Egg laying was at night from December 
to January. Eight female spawned for vitamin E-fed group while only 6 female spawned 
in control group. Average agg numbers were 8.8±2.9 and 10.4± 4.3 eggs/female and size 
of 52.4±2.1 and 52.9±3.6 gm in weight, 4.0±0.1 and 4.0±0.1 cm in width and 6.7±0.1 and 
6.610.1 cm in length, respectively. Hatching time was 88-99 days at 26.8-31.8 °c of sand 
temperature. Young cub had average weight of 28.112.6 and 30.8±3.2 gm with 41.5 and 
45.8% hatching rate, respectively. Both survival rate were 100 %. No significant 
differences between adding and non adding vitamin E on feed. 

8 

Key words: Painted Batagur Terrapin, Callagar borneoensis (Schlegel and Muller, 
1844), breeding 
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l'I1'll'JmlJJ1MlJ11U'lJw::;J1tNi'I!)UI'*1 11'l'illlm::;vt4J1tl~!!~411lJfli'WmI1L1h<G~Q1'l1tHyt!):nlJ1'JlJtfill{
" .,.. ,... 

tl1iiiii'l1'l~l\.JeJ1'W11lJ'l1~I~ll'111'J~ud'Ji'I 6fl~ih1m1lJ1\111J1iil'h1l1ilJ~hJl1tlllhhl\11l'Jflmr~l~tll'J'W~ 

lJilfl'hJdl111li,'Wmllfl1:l1~1'W !rl1'l'WlJl~h;,j~ltYlriUl'hJl!!1;h~11:l4'lll'i';il~rhl~ll1i'i' 'iJVIl~111U !~11l::; 
11 ii'lllj\lllJdlJ~11Wlf'W fllJ~JllJ~11W~lJ~~U«';~HilllJt'I'lJ~ffNi'lJ!9h4''WlJ 1 11<i~1l1flilJt~1'1~!!li'11lJ 

~'JlJlrlm::;t'I'tl'lJl\11IJUlJm~lm::;1:1'lllJ1:l::; 1 vi1 iJ'r1!~h'~i'lJfl11lJm::;'VIlJflmV111'W l!'ihtll!n!J~lJ1iJ~. , 
1:1'mi'i .., Yi'W Yi'ildl'j'l'ilf11'jI!'W~fln;'ill!J'lJ1'l~!~JmlJfi'W!l'I., i,'Wi~111\11ff'.l<l i'W!'lJ91ihlfltl1:l:;~ 6 ~.,d1l1'il 

~~II1:1'\11~i,'WllJ~ 1 

http:15.00-01.00
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•
• • 1:l'mihh:;IJ~'ll1~9'I~~1l19'11:l'~ll 

" ,lJTIJU1'lJ11J.4 01. !'Ul'Ul, !l. ll~~ 

lJ1U!f11~1J1U IJ. 3 01. ll~~ 6. ll::~ 

~ J : 

" 
lJ1Ul'llm~ IJ. 5 >l.lhfl'lJ1 6. ll:;~ 

" 1.1.2 f!fllJlfl11IJiflJ'li'l,l1i''i":;1l-iHfl'1IJfl~1~m::fl'Nflmh1l'il'fl Ul:l~fl,llJ1Jl1m~fl!N 
~ 0 w " fllJ'IJ1ll '1,1 fl 

~ w",<1 I !II w:A;vw 
nfl'Hlfl11lJfflJ'i'I'I,Ili',j~1l11~mllJfl11~m::fl6~fllJU11nlfl~n, mlIJ011fl',j::fl6~ 

" . . 
fllJ'lllll U fl ~1 'IJ !l~!oill:l11J~ 'I,I!l'lflU~l:l:;rl'iI'l i fl 0i'~'lllllUfl(W) m,bml'lufii l:l flflJ11'1fl1llJfl~1 ~ 

fl',j::9'I!l~(CW) !!l:l~19'1mllJ!'Jl1m::fl!l~(CL) H;Il'l'll1flml1tJli'h.jI'lrl-l~!lJfl',j 1l1fl11lJiflJViu'Ii1\iltJi~ 

1,j9'l',jl.YIJf11',j!i1U>l',j~ (linear regression) 

CW~a+bW ull:;CL~a+bW lfltJ 

" W ~ llTI1Ufl~"'lL~l (weight) 1l'l'l,lfltllflflJ 

CW fl11IJfl~1~m:;9'I!l~!.h (carapace width) d'lut'lfu9IllJm 

CL ~ mllJtJl'lm::fl!l~I~l (carapace length) Il'lUI'lrI-l9ltIJ>l',j 

a till:: b Il'lufhfl~~ 
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.. " 1.1.3 ffflll1f111lJUlilfWl1n::1111~t'l'iff 

ffflll1f111lJUlilfl.i 1~1::11 ';h~t'l'iff 1IiIVfffl1l1~1fl 'IJ'IJ1iii , ilflllW::fIlV'IJ Vfl, ilflllW:: 

111~, ilflllW::ff un::mVlJ'lJm::lilv~ 

1.2.1 U~'lJflWVllilnV~ 

lflilf111'V1Ii1M~~ 1. lM\Jm11il~t~v1 (Amblygaster clupeoides)lJliI ~-rrlJHfl~~ 
•

(Ipomea aquatica)lJliI 51i111ff1'IJ 1:1 lli1VU111irfl ~-rrlJ 

11i11ii'IJV 200 iin~fl1lJlm1111 1 iHM1lJ 

lflilf111'V1li1nV~~ 2. lM\Jm11il~t~v1 (Amblygaster clupeoides)lJliI ~-rrlJHfl~~ 

(Ipomea aquatica)lJliI 51i111ff1'IJ 1:1 lli1tJ'1h11irfl 
, . . " 

fl1tU'IJ f111'V1li1n v~-vi-rrll1ihh::mU1\11i1 ~~1111i1-rrliln vi~u.i t$1V'IJ ff~111fllJ 2541 ti~t$1V'IJ• 

, 
~d 

1.2.2 1li'VIlilnV~ 

HlflVfl~'IJ'IJ'lJ11i1 20x30 tlJIiI1 ~1'IJ1'IJ 2 flVfl ~ir~flVfltiV~1VVl!lJ~Vflt1~ 1 tlJIiI1 

t~m'lv~ ti'IJ t.i 111nlJ 11il 11 il~fl1fllllJ~1VIiIl'lhvti'IJu-rr~ 50 tllv1to'j}'IJ.1 t~v{lv~ti'IJ f111lJ fv'IJ fIlV1'lJii 

" 	 . 
UVU1tl'l'IJ UVflV'lJfl11i1'IJ'lJ11i1 5x5xO.5 tlJm 1::.l"lJU1l'1fl 40 t'll'IJ~tlJIiI1 'l'i1f111lJ-rr::m~l1jv 1'IJ'lh~t<N1 

" 	 , " 
nm 09.00 'lJ1Wf11 	11il~~lflir'IJ1il1fluvlM'uM'~t'rilJU11M'tvim;vilJt~lJl'lJ'lh~U1Vnn1 13.00 'lJ1Wf11 'Ill 

, . 
vi mtlh~'IJ{-vi11m1lJ 'lli'lJlllfllM'ii'IJ lln111il~ t~V1lJliI ~-rrlJ Hm1~lJliI 5Vl11ff1'IJ 1 : 1 1 iiiVU111 irfltiV'IJ 

.. .. l!l1 1!lI Q,I !lI Q,I,,!! I '<II cr'd<:!QI " 
'VIli1nv~ 1 tlilV'IJ t'l'iV 11tlil1fJ'lJtflVfllJ-rrfll'l'iU1Ii1MlJtm::m1111 flliltnVfl'l'iVUlJ'I'i'IJ'Ij'VIlJnflllw::-rrlJ\l1W 

l'l'iff~~lfl t'l'iff~iim::lilv~ 11il~ 'llil~~\l'IJlJ1fliiulllJlJ'lJm::IiIV~ 11il~ fffl1~1'IJ 1'IJ 3 UIl11i11lJ f111lJ V11ih 

vi1 m::~v~ri''lJu~UlJ'lJlJlflf1';ht'l'ifftiiv l:hiiUlllJfftlllJUIiI~liIllJf111lJV11'IJV~ff1tJ111 1 UIl1 .y;v~fffl1lJ 
" . 

t1VlJ'lli'IJWJVf1lJ1 111~V11ii'IJ'IJl~lmulfl'IJ111~fl~1~ 1.2-1.5 U1 V114-5 ih ff1'IJmfftiivilflllW::~1'IJ. 	 " 
" flnlJ iiU111 irfllJlfl fl11t'l'iff~fl1:: ~ V~ 11 il~ 1#I~ \l 'IJ lJ 1flfl11 t'l'iffQfft'Vilfl1m::1iI V~ 'lliiimv m::lilv~ri''lJU~ 

51 	 ' " "!lI • !lI <II <:! D !lI "'" <:! d !lI Q,I.!lI<:s !lI <:::> 

UlJ'IJ'lJVVf111t'l'iff~ 	 111-rr'lJllil1n 'VIV~ -rrmlJ'IJ 'IJ v VfllJ1mfl'IJ vv 111~-rr'IJ f111 t'l'iff~lJ'IJ'IJl~f111~ 1-l.2 'IJ1 
q". qr • q". 

.;: .<::>. A • ",!lI"'Q I !lI!lI !lI........t 
V11 2 -2.5 'IJ1 un :;1iI1iI tmv~11lJ1tJtlill'VIflIil1 mV11if111t~1:;m::IiIV~-rr1'IJ fl'IJ ~1'IJ 'IJ11 tm 11i11i1 tmV~11 lJ1V, 
'~ .; ~" ~" .. 'I ", _I' ~ ~ , . , 9"

U~'IJ ,n11:;'lI~ '~IiIVfl11lJ1Vm'IJ lJ~1iI1tJt'lfVfl 'lJnv'IJ un111lJn~lJnvv ,~Vf111~lJ\lmfllJVn:: 14 tl ,11 

V11111'I'Jfl1'IJ '1 n:: 	1 flf~ 51i111 2 tllv11o'j}'IJ.1 'IJV~J111irflvi1 1~vlM'llm11il~t~v1lJliI ~-rrlJHfl~~lJ~ 
" " 51i111ff1'IJ 1: 1 1~VU111irfl 1~Vf11mIilHm~~tiV'lJltl1'1lJliIllmtl'llii ~lflir'IJ\i~~-rrlJHfllJliltilJllmtl'llillJliI, 

!lI!lI OJ !lI D ""':: Jt I 	 d "'" "'" "'" ""'''I Y<II ........ 
 Q,I

1'IJ1mVfl'IJlm1'IJ1lJllJ~VflflH11'IJ~ -rr1'IJ'lflilf111'V1li1nV~'VIl-rr1lJ11i11lJ'lJV ,11vm1 200 lJnnmlJ/m1111 1, 



• • 

• • 

• • • 
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" . , . 
inl:lf1ilJ w~mfl'IJ~l'1i~Yi 2 !ll'~I1U'i\''~~'1h ri,l,l'Vil'Ill'l.J''lWliJUI'Ill'lJ flllfl!fl~lt"r'l1-mn'-l'IllhJ'l"r!~lfh.j 
n6uqtlfll<l'l~i'li 3 ,J;'i'1lU 

• 
i U ~ ~\'r;h~ fl1 ~Y1\l\ l:l'1l~'I11fll~ il'~lflW~qi>1m ~ lJfll~ I'ItflJ~Ui'l~ i'li 1JUnflWlJlt11l:l'll 

lIlJ'I1U {nl:l~1umn~11~ i 'Ii !d'1l1l!ilIli111~ i'li!tf~ I1U~1~~'\Ii>lW'llJl~'1l'Ij1 i 'lilJ lflmnamJ(\I:: .fi~J'l\1tl'fl 
$i'1mfl~6~.fi~Y1i"1iJmJ 1 il11U\1ti~11'lhmi:Jufli'lJ 1"'\JU1!'1$i"Vn'1l1djlJ'lnhmi:Jul'lfU~llJm 1ll:l~tl''IJ 
~lU1U Wli~ ;J1fltl'U~~'l~ i 'Iii11U 'Il'llJl'liUI~lJ 11'11l'l~~fl'tJ(\I~I~rnft'IJVii'Ii'1l'1lfl\llfl1ltil~ll!n'.A~~U 

• • i'. JI 

111'1i,"riJl'1 1ii'lii'i1 m6'IJun'.t~~~I:ij(J1li'6lJli:JU fl '1lfl!yj'1li'l'1l~ftUiJ1-H'lItil~ 1.h6U'\II'1i1ii!~lJ 1l1fltl''I.Ii1~ 
• 

11~601-H'i 'litlliliil fll'lllJ jjn lJ'ln i>1l!'II)11'1 '2(\111lJiJlIl:l~tnllJ'lIUil'lJ~Y1;1"Il:l '1l1'1 fll'H'l\l\ 1I '1l~ n'1lUii~ ii111U>I 

~m~lYlfl6'1lml1fl'l'IiHmm~JJ~'IIU1\l\t11flfl~1~ 8 ih iri'll1'Phi11lJfWfllwtJl-H't11flfl:;l:l~1l~ltflJ'1lft'IJ 
.f.., Jt,i1 :<Vd '" A 1 ~ .. wI wd'VlmIUl'VW 'l1\!fl!VllI'1111'1.111~lJ1'IJUY1m~V:;I1l:l1iilfl 'II llJ-;)gfl!Vll'i'lm1JUVll\l~nm1lJlJ1lJl1~'IIU1Vi 

1!1I:;';~'1h11'lrfllU11'1h i1l'1l~'IJ1111utitlfl-;)Ufl"iVlfllllJ'IIU1" rKuphuuuifflllH 2 IlJm 1i>111'1htl~ 5 

l'lfUi>1llJW~ 'lIluti'1ll1'lU~!l-H'~I~tJl-H'llmllil~UlJl~fl \!fl!~ 1~rrl~'1l6fl!i:J'I..!",ljq~ i ,jlt\l\~'IJ"i11(\1 ri1'1..! ~6~ 
'Illi~\llflQ~ ''Ii!tI'1~~1Ji4inl:ll11~lllJl(\l 5-7 1'1..! ii~ 1"r'1l1111ll>r'f1J~ll'W:h~1I1Il'l1~~I:UtJ1il''lJftll~fl~~ 1'1..! 

,,)'wn 1:1 lutl"ilJlw~lJlfl!nu'Vl't1 

.... -0' jI

• L3 fl1~llfl~1~'Il'll6\f''\ 
•

'Il16W~ltnl1Jil'1J~'I..!,j.,::m';h~mllJfl~1~m:;I'l'1l~ ml1Jm1m::;"'1l~Ull~'Ill'l1Ufl'\Jtl~ 
Y JI JI JI 

!9hIlIli1l:; I." i"I~,1J'i'1~ml1Jil'lJ~U,j.,~wh~ 'Ii111 tl'fl j,j 'li1t1Uflllfllrh!!lIll'll111Ufllll,Mui i ifilfl;1::'11' 

!!1I'IJ simple linear regression lVio1thllfl~lJthl~\llll systat version 5.0 a\ll'nfl1n1~',j tiw'n'i'lfl 

6V1'l'WO~ ImtllJI-viV'IJl~oH T-test 
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.. 

I'll:lfl1'jflillll 

• • ¥ 

fmffmlli1'IJ-na~tl1~(1 V1'Ul~lfll(l~hui'J~alff(lf.JYUlfl~a(l'll:;nwtl1flfll'la~a:::~ um:: 

JJ " ~ "'.I
1l1~1i1'1,h~~lfltl1flih 'hhf1'IJ 1 0 f11nllJli1~'If~ '1~1lJfJ'VIllVla~lflUl'\J'IJ -I'l~ V1'lllJ1I'lWrl'JlJhi~'lla~ih 

• fJ) !II. t 

~ltla~-nilUliimifl'>lW::Ul1'IJ Ul11.'i~-nihl11'11S'ltfl'l;flJlJ1I1W ;:'lJlJ::lii1a ~lfl ih't;j !!'GYlJlla::: lmfll~ tllffU 
:tI ~ "J " :!II v,l 

a dl'lllJ'Vi 'IJ VIfJ~U1U'iI::: 'j, lIU111-1 cl ~\jfl'Ull1J1m lIi ~'ll II ihll1 '~'I'IlJI1l1'lfUli1il111l'Yl1l1m:: II 'GYU l'Ull 
¥. • 

lJ111l11J JI'IJ ~hiiI1l!JU1lili1 

fllSllwim:::~lu'Ua~!~h'illll~ll!l'l1i1 'lli~1111i1'GYI!lI'lVllJl~'I'I1:::~ fI'ilfH'1l::~ tJ,I'l:::~ d'illih 
Y " sJ • 

fI'ilfJ~'Ullll'limliilJlllul~lfli~1111i11'l1~lm:::i·m1Ii1li'VI1:l~ 'j1m1lJ'l~'I1~iillhll1ll ISPi1 V1lJ-nril'll'1l 
•

1'l:::~lIl'l:::i'hlJaih!l'l'l~ ~1ll1ll II ~, UI'l:::v'i1lJl'l'lhflUl tJ11.f)fJl'l::~ ~lll1ll 4 Pi1 1i'J'UIVlff~~lll1ll 7 Pi1 

l'l'lffliltJ~1'U1'IJ 8 ~, 1l'1l:::~illlgl~lJ~l'U''U 41 Pi, !i'J'U!V1ff~~lll1'IJ 21 ii1 IVifftiluh'IJ1'IJ 20 ii1 al~ 
• '1.h:::1J1W 15-30 11 j~lfll'lnm~lI'll'Um.j'IJm:::li1tJ~ 

~ ." ~ 

1.2 I'lfl'>lW:::'V1WI111'V101 

1.2.1 l5'fl'>lw:::'ih'l tI 

IlIil'i11tJ~'iJli'l1i1!11'U!9hJl\iIi1'U'Ulfl 'l1i1l ~V1'll'll'IJ11'1!1i11~lJililJm,rfl 20.2 

~1 QiI 91"", ....... ~Ilil''''
fl amlJ mllJfl11'IflS:::l'la~ 48.4 1'If'Ul'lllJflS fl11lJ!J11m:::li1a~ 50.5 !'If'Ufll1JfI, m:::li1a~'I-lI'l~llJ 'll 1J 

iifl'>lW:::1'l10Vl1lJ011'll f.J~ l'hii, 3 wn lJ111W flal'1l1li ~'iJ'UiJ~'lla'llm:::~ ll~1i11lJlI'U1~hii1 <ii~!il'U'I~.jf1i1 
q ,~. ~.I .. .. .x 1''' l' ".. ..
l'U!\lI11VtJtJ'U1I1'l::: '1114 m 1l llJllJlllJtl1~lJ1fl'U'U m :::li1ll4.n'U'll'U 'GY!'YI1 m:::li1a4fll'U'VIll 'Iff'll11f1S lJ 'iJ:::~llV 

.1 = .1 ... '" ... "" ~ "', "",,'" .. .1 =.¥lJ lfllll'l::: 'j lJ 'll tJ'lllJ 1 flff ml'l a" lJ ,,'UI'l flll W::: IlJ 'Uti I-I'UfllJ flI'l1U,,'U! I'l a 0 'GY 1'U 'IIfJ'I 'iJ \! fl! 'j (I'lllJm1l1'!i1i1 'U'U 

dy OJd' <d..:;.1' " ... Q .... ~ !'!!:' I Y.<::$dll 
Il'lfl'UaVllll'IJfllf1Hfl'1lHffIi11t1fJma'll1i111J1~'GY'U11!tlfl "1 tlli11J1!lJU ~1i1"1'Ul~la 'll111'U llJlI'lm l'U1'U 5 

Ig'll 'Ul11n4iJl~1J~1'U1'U 4 !~'ll il'll1111'1l:::ilala~:::1111~if,~afi'Utln'1(J!i\'1!~~ ;4!~1Jfl·:ht~11'l1Vfillli'J1i1 
l5'flllw:::m::li1a~ ilm:::Ii1M11l5'4 (shield) 37 UN'U tI~:;fla'll~'0m:::.ta~fla1~~' (neural shield) 5 

IINll m:::li1a'l~l'IJl1n~ (costal shield) o!i1~1'l:; 4 IINll m::mmS'll'IJMl'{'i'l (marginal shield) .ffl~tl::: 

II !!Nll m:::~s~mila!1'l'Ul1N (supracaudal shield) .ffHI'l:t I IINll m:::li1tHrl1'U~fili1fi'll1i1 (nuchal 

shield) iJ'lllll'i'llgfl m:::li1a~~l'U'll'U!l1lljll!~fl "1 (keel) ifmiia~tla'Ul'll'lali1ull1flI'lHI'I1 rl1'Um:::'i'lS~ 

~luVla~ (plastron) lh:::fla'll~,vm:::'iI'6~rl''U~fil'ln1Jtla (gular shield) il'U'U1'i'lI~fl 2 IIN'U m:::'ils~ 
'll1nw'Ull1Ul (humeral shield) 2 IlN'IJ m:::'i'ls~ri1'IJ~fili1n'll'll111Ul (inguinal shield) 2 ml'U 

m:::li1a~ri1'Uafl (pectoral shield) 2 lINll m:::'i'la4ri1uVla~ (abdominal shield) 2 UN'U m:::'ila~'lll 



• • 

c 

(keel shield) 

m~~fl~;!i1Ul1!;~ 

(costal shield) 

(neural shield) 

m:<:l'l,mmJBlflU111~ 

(supracaudal shield) 
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'I1ill.] (axillary shield) 2 lUlu m~I'!I'Nl.]~!1t11'iJl'11li~ (femeral shield) 2 miu m~I'!Mi:hui\''IJ 

(anal shield) 2 Uf1U 1I1:fI'!~l'W:pJ~ 2 

ltl~ 2 5fl1JtII~~tlll~!lH'Wm~"Il~"h'IJ'l11i1uNum~"1l1ff1Ufill~l!a~5fl1JtII~lfi1'iJ1l1,~ht'lltl 
\i\'WI~1'! 

1.2,2 R111l!!91fl~11''I'I1I 

R11111191 fl~11.,:m';h~ I'I'lll~II <:1 ~1'I'lf1!nmll1<:11 VIii 'IJ !1'l91 'I'll.] ';h 1111 l~lJ1tJ I 'I'lll~n 

'IJ'Wll'! Igflfl11.'l'l1I!n tJ'I15~n5flj,jtll:::Sft~11J2tl1'lil?l11:!'W'Ii'Il IJfl11 I'I'l1l10!J \) I,dflll'11 alJ fl1l! 'I'lllln tJ 1'I'l1l~~ 
Ild1'W1!J!'il~t)JVi'Wiilllf:llJff1'W'I151m:::1'I1l1~1'W1U 3 !!I:ll.] ~Hfl<:111 I 1If:l'IJ tY1'W-?iHm:::91I'H<lil1<:1::: 1 

Uf:l'IJ Ua~'lJIl'IJm:::~1l1illlmJ9I1lJlI'W11A'1'IJ1l1m:::~1l11I'1mll'IJaflSlJl:r';lJI\'1tJJmJafh flll!J11fl';i1I'1'l1l 

.. 'I 'IV ,(4""" w,lOI t <V 44 IV .... .I d ~ )8
IlJ ~ 'IJ '1 tl N1:flI'l'l 'W1jlJ'W tW~'1tJ tl'1'W'I11lJ1:f'lflJ'lJlI011 <:1fl'lltll::: UUnlJm1! 'lffl'IJ1Utlfltl Il tI tl'lm, f:l <11 IflO1 

'vi'-i~I'ilti thlll1nfls11 'I11~6,U tI11fl"hl'l'llllilv ., :::tI~\i11":::'I111~';1l1'1imheJfil.] Ifltl'l111mflfl11!'I'lIl!iltJ 

• 
UHtlnl'11t1IWflI!HtIm:::~1'J1-i.., 'iJ'IJ ff1t1!'I'lllln ~m:::O1Il1M<:i1fh'l114hlifll;W:::fltl1l1nl'11t1 'lli~ ':i'1iiihh 

$I S..::4 I _~ ~ d!V I I Iq 1.<:5 • 
~1'Cl 'I11l1-,;r 1'1 ,lJ IIHU l'l1l1,\!U Illlflm'IJ NU Ilfll<:1fltlIltJ m::: fI 1l1!191'Cl:::IIH'IJ tlJlJl'11f1l'11t1UtlflIlHtI m:::ftll1 

;~ihl,'I'tl!'I1jjlltl'h!l'Jtlmh!!~tnfiti ''I'lllliltJ''"~)j1~ii'IJtllA '1'11qJfl11t'l'lll~ mi~ lA'11l1flfl'i1 ~\!flihu 

I'IIltYtlfl11 iiiY!J111~~1U1';tlt'l'lIlG ff1U'I111,gmfti ~:::tJ:::'t1m:::wh~';!l~.,jlJti1lJfi1J IflU'I11~'Ii'lltJflill'1'lff 

~ !!tl'ft~1t11tl~ 3 Itll::: 4 

(nuchal shield) (gular shield) 

m::IIt')~'U1I11I11'IJ1'11'111 

(hurneralshield) 

(in~inalshield) 

(pectoral shield) 

(axillary shield) 

m::~fl~l'hufia~ 
(abdominal shield) 

n~:::~e':l'U;!1tu'Ul'tt6.'~ 

(remeral shield) 

m~II'Nri1u~u 
(anal shield) 
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, 


!'I'H,/lil ~ !'I'II'1~ 
, v 

ltl1i 4 !.iT,n~~U!l'li<l!'I'II'1!il~'Ill~il'\J'W1lu~mYU !'I'II'1~'I'INii'\J'W1i<llmlioll 
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, " 
1.2.3 fl11lJnlJ'W"'jn1:;:'W;i1~fl11lJfr)1~m;:;fI{HUtl:;'I1111,rfl f111lJVl1m;:;flU~IU'\;:;'I1111,rfl 

l.htl1!JillJL1'l"~l'ml'l'lfl~ihfl11,rf111,rmil~V 6.3±1.4 fntlflflJ mllJfl1'l~m;:;OlU~ 
l'11~tJ 31.2±2.11'lfUi'lll1'fl~ fl1111Vl1fl'.l;:;~{J~!'i.l~V 34.3±2.61'lfU~!lJ'fl1 f111mYlJ'l~Un1::11'h~fI11lJfl1'1~ , 
m::~U~Utl::'I11lf,rfl'Utl~'I'ltlilJi CW = 1.4226W+22.16, R2 = 0.7295 !l1l::f11111fflJiun~::'wh~ 

, . 
fI11lJ!ll1m;:;f1~NUll;:;Ul11,rfl'U1l~'I'luiui CL = 1.6962W+23.474, R2 = 0.6247 l!fffl~1lJ~tlVl 5 

CL= 1.6962W' 23.474 

R' ~ 0.6247 

60 

50 

! 
40 

30 

~ 20 
CW = 1.4226W .. 22.16iij 

R:Z = 0.729510 

o , 

0 5 , 10 15 20 
llnn'i'nlltn;\I i(nn.} 

" . !II'"L'WmJJviiUl11,rflmnV 15.4±1.7 1111'lflflJ f111lJfl11~m::OlU~!'i.l'll!J 43.2±2.2 

l'IIUi'lLlJ'fl~ fI11lJV11m::f1U~I'II~V 46.7±1.7 !'IIU~!lJ'fl~ t'l11lJnlJiu1i'~::11';h~fI11lJfl1'Nm::OltHUll::: 
" ':h\1,rfl'U'N!ll.i~ui CW = 0.9938W+27.942, R2 = 0.5974 1I11::mllJfflJiut11::11'h~f111lJVl1 

: w 'w , 2 q _,-<
m:::OllNUll::Ul11Ufl'U,NlllJ'I'IUlj CL = 0.7377W+35.368, R = 0.5489 !lffOl~ ,Ull.l'l16 

ON '" 0.7377x +35,368
60 

R~ 0.5489 

-; 50 ~8 
~ 40 ~ 

;:;'" 
~ 

30 
~ 

.;:; 0.5974 
c 20 
~ " '" 10 

0 
,} 

250 5 10 15 20 

http:1.4226W+22.16
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Vlqiim11J f) 11 Ni.'fllfi'l-liU1:l:;f) 1 n1~ ''Ii 

I AS ~ d.. <V ...,j-v::... """ 'a 
I~ 11:l1et~'I-I nm 'I'l I~!~ 

d 
ll1tJ Ni.'fllVl'l-l 'Ij f)'I-I 'I'l~ f) 1:1.H1'1-1U1:l ~ f) 1:1141'1'1-1 j::; '!If114!IHJUI'.ImfllJ

d 
fH ,. . ,. ,. 

;ij''I-I!iii6'1-1n'l-l11f1ll1~tJNi.'flJfi'Wifiu1uU1li·mllJU1i1f) 30-40 !'l1'WiilllW; lY;}1IVli'!~11tJ11n1-!';6lJ <] 1.i1. .. 
-= " _I I 0 q I ""l "'" <V \'J " " 0 a.I I " IVli'1llJIJHcrlU!l1lJlf)Vl'W'I-I 11fflVli'!llltJ lJNfl14!61'!lf1 1'l111111lJf) 1:;~64'IJH1:I1~1U1:l::;m:::\II64i.'f1'1-1 f)U'lJ6~ , a,~.1 .... .$, .. ,~ li }i w':1! 

l~l!VlI'f!lJlJ 'll!11:11lJ';:::lJl!l! 30 U1'1'l'il4'IJ'I-IfI';6lJIVlI'f!lJl.I 'lI'IJl'IH 4 'IIN!fll:::f)j:::ilI!H'tI1:I~'IJ'HI\II1!VlI'fIJJI.I 

H'lIl'H,y1 2 <ilmllJ~'lJalJ f)j:::\11 a4~l'1-1r11'l164IVll'fliiIJUt\'11~!'I6f)\IIlJ1'ntll1.hm16'IJ64~mw ff1'1-11'1'1i'! 
,iii ~ • 

lilIJ611iJ 4 i '1-1 U 1 'H<i4 ~ 1mlIU'l'lI'f~i.'fV >111 1:l 11J'H NI,y 1 M'H NIVll'flilmYi !Ji.'f!J~611J1::::!<!i'lNi.'flJ";'W inULVli'! 

M.A <v" """ ""* d f t 1.,..1 .""'</"'"Q

IlJlJ IlJ!J i.'f61'l!J11J1:::!'lI1i.'f'l-l'\'l!!1:I'\N!Ill:::!VlI'f!lJ!J!J~1I1:::lJ1tl1 5·10 'W1Yl ~lf)'I-I 'WVl1!lVl'l-lll"!L1:l:::UlJVlU'Ij '!If '1-1 

'tI <i4!<!i'1'!1f 1fl'W 1M~!J11.1,::: !Vli'!V4'i'16~iii\lln'l-l !J1111'; :::lJltl1 5 mli;4UIJt11!l6t1'i)1 t1nU61tl1:::.i1~ii 
timltll::;11'1 'W vi1!l!'lt\'l!J1l4111!l \II 1.'11'1-11I1:l1!JUNf) ~14 fit\' 1 tJ";~ii!'l'll¢hIi1mh4'lI64!J1!J,:::il~4!~ t1 <] !Jg>1H 

• " 'JJ " 

t1m4 2 ~4 VllJ11i1Ul!~1!l if'lll1~'1-1 'I'!If1:l!J!Jf)lJl 'il1f)ff1'1-11J'!If ti~'il't1NfflJ";'I-lifi'l-llff~ 'il ,)'rtJ1::::!Vli'!9i1~'H lj>1 

66t1 ~lfla1111::: IVl I'f~'uiJ IJ fft1 fIi;4'!If >1lh.jh 'I1I6yi'1-1 'li64'IJ1!l41.h'l-l't1 NI'H i'J6W~lJ 'lI 'W 11'1'IJ!J 461tJ1:::!'t'f1'f 

" """ 'JI """ w "'" d"r d.:!;I!J11111::::lJltll 5-8 l'l1UIlUlJm t11Nlh:::lJ1tl1 8-10 l'l1Ul'lllJ~1 't11:141)1f)Ni.'flJ'I'I'W~1>111'1'1j'1llJtI'iJ::::lf)lJ'I-I1 
.:.... ~ ~ w .. ' "d.. ~w w <I d:': .... J! "', w <lw ,

l'lfU nmet !'I-IIVl6N'i'lllt1lJ I'IJ UllIAl'\'l 11'l1lJfll1Ni.'flJVl'l-lljU1:l:::!t1lJU11'l!1!lI'JUr11'iJ::; IlJNi.'flJ'I'i'l-l'ljf1'tMlll'l'ii'! 

}iQ 'J! w ~ w <I", " a:K ".1 ' • 9 ~ .~,
~6f) '!If 1t1!ill1t'1'1 I'fIjV4illtHfl1~NfflJVlU'lj1!lmllJt~1 ~:::f11:ll1-!11U'lJU blJ6~lJ'W111ftVln!JVl1 ~ 't1 1'1'1 1'11';1 IlJ 

ff1lJ11(lNfflJ";U~.flt'\''Uuti!fi1'1;; yj1!l";ui~U4'H1L,ti";ui"h.hll'l-l~V4hl'l~flJfl11Ni.'flJ";uili41!lNfflJ 
l'u{.i1!l111 

a . III I~I i1 4t OJ dl fit * .ai~1 I 1 .ti. d 

'H <i4 ~ 1fl1ltil.i 1 'I IiflJt111I'lUlJ";uill~ :::lJltll 1 1~1!)l,j Util.i 11~lJ~UlJ1dn 1~11lill'\'l11!J 
1\1fl'H 111'H1:14114 I 'lIu 1 :::lJltll >1'1-1 1>16 'W litl11f1lJ fl4ll m 1 rllJ!1J'I-I 'l!14Yl H tI 'H Ijl'l illf) I!lJ 1ft 111lllJfl1,'\11'1 Yl ., 1!J 

, . . 
111'111't11 >1 Vlnetu.i'1i114 'I 'Ii mit~11l:::fI llltl;jtllJl11~1 'lilJU'H 1ft Yl11t11U~UVi lllfl1i'!R1!luo\l'NW'I-IU1:l::: 

v •• • 

1~lJlJff4lJ .t~II9imn 21.00 • 04.00 '1-1. 'li1~IlI''Uq~I!1i'~1114 ''Ii'li14I'ilU4IVi!J4IliU 1!~lii1!ltl1:l1tJq'!l11~''Ii . . . 
1!:U11il114'1'1i'l1n4!iitl4fl'W lii6111h.i1!ii6f)~~114'I'li1~Ut{'\J::;1-11'IJ111 n4'11~ 2 ~-N'\I~~tI'\'I"ltJ'i'llfl111~lU 

't1<i4 i'imjtll:::fffiJ1~f)1:llJl1N~1t1lh9i1111:::lJ11ll 3-5 LlJill, m1lliit1'1l6~'H'llJlI"::;lJlll! 30,60 1'l11-!~llJm 
~ ~" ~'J! l' ~ '1 ..,I"" " .1' ~,r111llt1JN 20-40 ''lfU~llJVl1 Illlli'll\l::;'t1'Wi.'f'UIIU1:l4'!1f'llll!"Cl1'14!'lI fttJ!Jt1tltl'IJUlllflU6t1U1:l1u1:l!W!'Il 

, :II ",. 

6!l t1lJl 'IJ Ill:::vhN '1'1i I~11)::;'ii'UU1Iii U f166 t1ll l'Hri61~ IHIYi1!l'lhfJ'H ri!l iiUin,r'\'Ii!!ill f1 lJl' , ,tlIfi'tI '11 'llJ 

w '" '" ~" ~_., " ~~!"I" i"'" '" w
1:lf)lJtlI:::'\'I~l!J~:::!'UU'rl"l!J1:l::;IDIJ~ !'I'i6ill6~fl1" !11I!U'UIIll::;!t1lJtltll'l1t)lJ ~1 !~\!4mlJl:::: UfI11i'1f1!lIUi'l1 

'lJfi~tl Ill.i 1 litfi1H1'Ii li.'f~ 'iJU:U!.-il'iJ::;1~'lJmli4~tlYl11!J1:I~f11:llJ1I1t111'llJ\Jum::: ,T4iJfl 'I'I~mJfl'U '1-Nmt, 
'iI ." • 

Ufl m::u'\'If)1I1t111ljll '1tl~1!JIlUiJfttl1t1'!1f'lll \J1flti'WUtil.i1iJ:::'I!~'rl1l/J111'111 <] tlt1f1f~1~Uin~ih'fl~"6t1 
'II" .. 'JI 

fl1"'~'t1 '!lJ 1 H ''Ii l1il~ \J 1fltiuU:Ul.h;~fl1:I1U 1:l ~Ul '111 Illt1N1:lt1l1 VI ill1:lfi4VllJ11U:UI~h1141'lin4iYU 

~11.l1t1 14 >1'1 
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;, I <::14:", d. .... <aJ jI d, .... 
ff1Ul¥l!'lUJ1JllUTWUfl!1HW 15.8±1.7 f11nmll ml11f111~f11~'ilfJ~tmW 43.3±2A 1'lf'U'illll'il~ Wl111Vl1 

m~'ilfJ~m~!J 46.9±1.5 l'lfU~t:u'il~ UlivtUlj1Ht"; 8;}, ijlFl 14;}, tilInFlTm~t'li 57.1 !lltlf!o\1u~ ii 

~'Ii~1'U1'U 83 vlfJ~ M~tl1l1lJ1j)jm~U lOA±4.3 vlfJ~'I1!llnJ'l,f'il~'tl!tl'1111'illijUti !';l!¥lff~ih.ilWiJfl!~~!J 

!'lIUiii!lJ!'\l l'l'lff!iilJlhhl1il'Fl!~liu 15.O:t1.7 filnfli'll ml11f1~mm:'iltl~mli1J 43.1±2.1 !'lf1J~llJ'il~ 

mllJm1m~'ilfJ~m~1J 46.6±1.9 !'If'UlIllJ\II1 llliw'Ui"m1'1i 6 ;;') IllFl 14 .1'1 ti'il~1f11111~H 42.9 

!lltlfl<\}'Ul'i' m'li~1'U1'U 53 vltl~ M~tl1l1lJ1j)jI'il~1J 8.8±2.9 vltl~'I1tl!ltl 8'ilnFl1~VlFl!l'l'UI'i1tm~8!'\nFl1> 
9 ~.. W .. .1 .. ".. wi"0ltl'il!,\llJ ~f11:1tfllJ~Fl1JmlW 45.8 !lfl~ 41.5 !1Jtlll'lfU9'l 1l1lJ"1Il'il'lJ Ui:1'iH U1lln~'I'l I I!fI~ 2 



.. <, <i ,"j\0 ... 

"" : IV V I Ill.!.r I II! t ~ ~'IV .'M ~ IV I o'1i d .JJ 2 
1'l11H'tl1 UlllUn, frlmn114 !m~fi11~lJnm~~!J~'IJ!J~W!JUtlWU~, 'lI1~!1mml111 !'Il, ~lU1U !'lJUl'l~!J\1l11m~1lf1!lIUi'l1'IJ!J~!9111.'nIJ\llU!l'I~'VII1'1tl11'11t1 

"'" "'" .... 1<:\
V1111111:l'llJ'll'lmU!J 

, , ,~ .~ 

W3WU'i !UJWU'i , ,. . 
Ul'tI'UI1 fI~l~ ~1'l 1l1'11un fI~l~ 61'l 'l1~~'Ii 11ufi3ull ~lU'1U llmi'luii'1 t\\mllfl 1'u'~'1Ju1J 1~lJ::L'lf\1 ~lU'l\l 

(l1fl) ('lIlJ) ('Ji1l) (11fl) ('lIlJ) ('Jill) ~'l1~''1i ''Ii (WtH) (ii'l) (%) .~llfl (1'u) l'l1ii3nl~ 

.i'luii'l (ii'l) 

9.0 34.8 37.0 17.0 45.1 48.5 .,; 11/12141 15 10 66.7 1913/42 98 10 

8.4 34.0 37.0 15.5 42.5 46.0 II 13/12141 5 5 100.0 2013/42 97 5 

5.4 29.2 31.6 15.8 42.8 46.4 .,; 22112141 9 4 44,4 28/3/42 96 4 

4.0 27.2 30.0 16.0 44.0 46.5 II 22112141 7 0 0 

4.2 28.4 30.0 16.0 44.5 47.5 X 
~ 

5.0 30.0 32.0 16.5 44.6 48.2 II 24112/41 10 2 20.0 28/3/42 94 2 (J1 

7.0 33.8 36.4 13.2 39.0 44.4 X 

5.2 30.8 32.8 14.5 42.0 46.3 X 

6.2 31.6 34.6 14.0 39.2 46.8 X 

5.4 29.4 32.0 20.2 48.4 50.5 II 30/12141 18 10 55.5 214/42 93 10 

6.2 32.0 36.8 14.6 42.2 45.7 X 

8.6 33.0 38.9 16.2 ... 43.9 47.0 II 6/1142 8 0 0 

7.2 32.0 36.1 15.0 43.0 45.0 X 

5.4 30.1 32.4 16.4 45.0 47.5 .,; 1211/42 11 7 63.6 10/4/42 88 7 

6.2±1.6 3!.1±2.3 34.1±2.9 15.8±!.7 43.3±2,4 46.9±J.5 lOA±4.3 45.8 94.3±3.6 

1'llJ 8 ii'l 83 wtH 38ii1 38 ii'l 



'" " c, ~ ... ~! 

1ij'1'i1'N;! 2 Jli1il'n, mllJf1~N U'fl:;:m1lJU11m~~ll~'lJll~rlm!lJ'I1lJi, 'Jb~n'fl1f1U1Ni~,~llJ1lJ'~It'fl:::69111f111V1ntl'llJ~1'IJ1'l1,.11mU~lJd'l~~Miu1~·;m 
1ll'Hl'J'b,J.n~1J1m:iJlJfl 

~ .~. , , 
'I'l~'I'lU~ ttll'l1Ull 

•
11l'H1Jn n~l~ nl'l Jnnl'fl !11'1~ ~l'l 11~H 1u1;!~U1J ~'U1U YlnJi'lu~1 iJi'l1,JQf1 1UI;!~U1J 'j:;t.J:;n~l ~'U1U 

(1m) ('!Ill) ('lflJ) ('lflJ) ('lflJ) ~'H1~ l~ (!'IN) (~1) (%) ~Ylf1 (1U) !1i~lJ16~ , 

lriU111 (~1) 

9,0 35.8 38.0 16.4 43.2 46.9 .; 9/1214\ 7 2 28.6 1813142 99 2 

7.6 32.6 35.4 12.2 39.0 44.1 x 
7.3 32.4 35.5 16.0 45.3 49.0 .; 13112141 6 4 66.7 2013/42 97 4 

4.6 28.3 30,0 17.0 44.5 47.5 .; 18112141 11 5 45.5 2313142 95 5 

4.6 28.0 30.8 17.0 45.8 49.7 .; 25112141 10 5 50.0 2913142 94 5 ~ 

'" 5.0 30,0 '32.0 14.4 41.7 44.5 x 
7.0 32.8 37.0 14.2 44.S 47.5 x 
6.2 31.4 35.0 17.2 44.0 48.8 .; 211142 13 6 46.2 114142 89 6 

5.4 30.1 33.0 13.0 41.0 45.3 X 

5.0 29.6 30.4 15.6 44.6 46.0 X 

6.7 32.0 35.2 16.4 42.0 45.5 .; 911142 6 o o o 
~ 

6.6 32.5 36.6 13.2 40.4 44.2 x 
7.4 32.0 36.0 14.4 43.4 44.9 X 

6,6 29.9 36.7, 13.0 45.0 48.0 X 

6.4±1.3 31.3±20 34.4±2.6 IS.0±1.7 43.l±2.i 46.6±1.9 S.8±2.9 41.S 94.8±3.8 

11lJ 6111 5314!H 22,)'l 22,)1 
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. " . . 

mliWl1llJ1N1,j~~!!W1'IJVi 9 i'IJ11fllJ 2541 ~'lJg~1'IJVi 12 lJml1'llJ 2542 1,j1~1<n1J 

~'IJ .1'l'fl1J11'iI 'l'b fl'IJ <fllWJ 'flyj ~H ff'll11flli'lU',j l~flUWii'll'lJ1fl!gflfl 'h'lifhJf11,j'lJ1~1'1iijllfl'Mru:; tniSlJlfl 
, ., 

fl11!!1:l:;ii'll'Wlfllgflfl'h 1,jd'lfl ''IJ~flfl1~'VIflmHVi 1 1m:: 2 'II'lJlf)1'1i'lll'tnlfll'i!IlV 52,9±3.6 fli'lJ fl11lJ 

fl1'Hmg/J 4,Q±O.1 !'l1'IJilllJ<fll fl11lJtJ11mgu 6,6±O,11'l1'IJilllJ<fl1 !!1:l:;Jll1'1ifll'i!~V 52.4±2,1 flllJ fl1111 

fl1'l~I'i!~V 4.0±O.1 1'l1'IJ~'lJ'fll ml11Ul1m~1J 6,7±0.1 !'l1'IJ~!lJ<fl1l'I1lJ-.i1~U ''lJt,j'VJflyjl)~IlZiJyjl)~ 
1)1f11ft1:lI)IJI)~UIl::'lJI)~l'I1f11fl1v'l'IJ1llllt'lilJl1~ !rll)~~ i'J'li1:;mru 24 ~,i1l~ 'IIMll1f11Il1V''lJIl~~W1 
Iflfl!l'IJ ~ timiii'~i1rll)'IJ ~i''Ufl11I'lfflJvflilflfl1Jl'lifhlfl',j liitnl1lJl#i':w'liat'lfl , ,jiflJ q'U\l11~1'IJ"h~lgfl 

,'l't'l!J' ,j'll11 hjlt~~~1fh'IJ''li!!fl~!!~~(»1!gfl,'l'I)fJilui11~'lJti'I)'Wflli'ltJ''li1~1I'VIl)fl i'IJ 'Ilflfl1J'VIfllltN~ 1 

mjl~h l:!.iVlmlTll1'IJ 2 UU 1'IJ~flfl11'V1fl1:l!l~~ 2 UUIWl'UYlfl~1'IJ1'IJ 1 UU 1'IJ'll'flfl11'V1flIHI~~ 1 Uti11i1 . . , 
'tiYlfl~TIl1'IJ 2uU '1'IJ~flfl11'V1fln'tNVi 2 util~h'uVlfl~1'IJ1'IJ 1 uti 'Illl1'1ifl'llI)~HI~l (y) Vi';;)~1f1fl11 

1H',j'll!l~!!ti'l1'IJi'li~ 2 'l!flfl11'V101nt'l~ ~1'1l1'IJ 14 mi 5111 136 vltN il'111111fflJ'I1mlil'llJ<flHfltl'thmXfI 

'4.' "<!l 2 'i _I":' .d
'IJ!l~!llJ'I'I'W1j (x) 0l1lJfflJfl11fltJ y = L8773x+21.682, R = 0.6008 IIffVil~ !'lJllJ'rl 7 un::Oll1H'VI 3,4 

80 

60 
,~ " ~ -~ ,... 
c 40 


';:r 
 y ~ 1.&113x + 2l.682 

"'~;i'" 20 R' =0,6008 

0 

0 5 10 15 20 25 

, 
'Il'l'H Il'mhl'IJl(nn,) 

ltili 7 fl11lJUlJ'I1m11::;'wiwihmrfl , 'Ii I~ lfl'IJ'Ill't1'1ifllUM'lJtlfil11ltJ~hHl'Jfl , 



" <C. <;'" '" " 

I , ' ll 

(11m~;J 3 'U'11~1'lit~mft:::'UU1~'\lm~lliwml!)0'illO1'li 'U!)~Ull~uiYi'l1l'1ft!)~!~!J~~"w~mmlll'~lJ1.nlJU~ tllq 1 1U 

,~ , , 
UlJ'I'1tl1j 1'li1~1 \!f1l1ll1 

•• ~ •• ~ •• ~ ,;
tllWWO O~H em Ul11Ufl O~l~ 1111 'Illl'lUfl fl1H fin 

(00) ( 'lIlJ) ('lIlJ) (0) ('lIlJ) ('lIlJ) (0) ('lIlJ) ('lIlJ) 

17.0 45.1 48.5 55.1 4.0 6.7 30.7 5.0 5.2 

15.5 42.5 46.0 47.0 3.9 6.5 26.3 4.5 4.9 

15.8 42.8 46.4 50.5 4.0 6.5 28.2 4.9 5.2 

16.0 44.0 46.5 50.1 3.8 6.5 illwn hiwn hiwn 

16.5 44.6 48.2 53.5 4.0 6.7 32.7 4.9 5.3 

20.2 48.4 50.5 58.8 4.2 6.8 34.8 5.2 5.6 

16.2 43.9 47.0 53.2 .4.0 6.7 111wfl illwfl 'llwo 
~ 

OJ 

.. 16.4 45.0 47.5 55.0 4.0 6.7 33.2 4.9 5.3 

IllftfJ 16.7±1.5 44.5±1.8 47.6±1.5 52.9±3.6 4.0±0.1 6.6±0.1 30.8±3.2 4.9+0.2 .5.3+0.2 

~ 



eo""" '"'" 
~, 

, • ,J;O 

mmn 4 '\J'Wl~1~!~lU!l:::'\J'Wl~ilf1!~1~Ylml!)m)1flHIl8~1!l.i-w'Wi ~'I'l~mJ~!~a~<A'1(J!l1111'i'l.i!11~1J1"niMj !l1Q 1 1'W 

.~ ,
UlJ'W'Wl i~!~l \')111911• 

~.• •• •~ 

'Wl11'Wfl ft11~ ('.111 'W111'Wfl ft11~ tl11 thmrfl fl11~ ('.111 

(ftft) ('lflJ) ('lfIJ) (fl) ('lf1J) ('lflJ) (ft) ('lflJ) ('lflJ) 

16.4 43.2 46.9 50.5 3.9 6.6 26.8 4.6 4.7 

16.0 45.3 49.0 49.3 3.8 6.5 24.5 4.5 4.9 

17.0 44.5 47.5 54.1 4.0 6.7 28.5 4.9 5.3 

17.0 45.8 49.7 53.9 4.0 6.7 29.6 5.0 5.2 

17.2 44.0 48.8 54.4 4.1 6.8 31.3 5.0 5.3 ~ 

16.4 ..
111M 16.7+0.5 

42.0 

44. l±1.4 

45.5 

47.9±1.6 

52.3 

52.4±2.1 

4.0 

4.0±0.1 

6.6 

6.7±0.1 

1l.iYlfl 

28.1±2.6 

il.iVJft 

4.8+0.2 

1l.iVJft 

5.l±O.3 

co 

'" 
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~lU1l.!''li!l'h (y) ~i~mf1fl1'j1N'l~'IJ!J~!!1iil.!f'l'i'~ 2 '\l~flWI'lI'l{t!J~ 'tllflUlli91l 14 u1i 
• 

11lJ 136 vj~H jjYl11lJlhrwmfll'l!J91Hi1'1J'!l1'11,rfl'llV~I!1iiui (x) 9l1lJfflJf111fi!J y = 2.7688x­

36.485, R2= O.7096I!fI'l'l~lu~llil8 

() 

?E 

20 

'""~ 
.". 
~ 
:> 
~ 

i! 
~ 

15 

10 

5 

0 

y= 2.7008x· 36.485 

0 5 10 15 20 25 

~tlll 8 f11111fflJilJlh::'I1';h~hlJ1U '1'lil~ ltiu'll1'In1flu1iilJ (WiTi!ltlftlJl1'l1'l 

\jml'hi1flV!Jfl~lfl'l'lii~!I~1lJil18 jj'UlfllJ 10 !lJlIl!JlJ 2542 'l~!'l·,n 88-99 llJ iI 
Q" "'" A IV <I I/q"..\

flrulU:l1l 26.8-31.8 !J~flWllm'!lf!lff f1111l'IJUirlJ'I'fI'l1l 80.2-90.3 I1JVWlIlJllI (911'jl~'I'l 5) 

~ln~1l5 !Jm'l1tliJ'IIv~'I'ln!J (Oe) lif111lJnfl 30 !'lI'il~llJ91'j 1l1.'l:::f1111J'iilJirlJi'l'l1i'(%) ilJU!JYifli'll!~l, ~ 

I .. J' tV: ~ ,
lVitll.! llm'l1{JlJ 

~ 

(0C) f111lJ'lfIJ 1J'I'l'l'lll(%) 

'Ii.fl. 26.8 90.3 

lJ.fl. 28.2 83.0 

fl. 'I'l. 30.5 85.0 
d 

11.1'1. 30.6 80.2 

Il.!.!l . 31.8 89.4 
..; 

llUlI) 29.6 ±2.0 85.6 ±4.3 
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I !II Q 4..s. T r t !II I '">1 ~I <ltftill 
fl'1'W'VI!l.~lJtJ~ 'IJUI'l"tYt'lHl!l"!lV'W\\'WV!lfllJ1!lg';i:::'»1Hm:::~tH'VI!l~Hff\j'VI 3 !Ill::: 4 U,:::lJ1t:l1 5-10 1'W . . .,,"
tJ,,''Ii~''~'U'I11!J'tl tm:::t:1lJO'WllTI111 ~f1!~hiiWf1!~U~1imJ "] m:::i1I!l<liMHhll>!lll ~luwif"ii~u\\,\j. ' 

(keel) >!~l!l~uU11tf~ i<l!l.im:::~!l~mi"tlFluu'lflii"m::~!l'lHn~uNu"Il'l~l!J m;:I'l!l~'U~nmmi"ii 
• 

ll1vihll"lllt.jj'lJ~lU1U 3 ItfJ'U f1!lUU1flllH'»<l~ IllfJ'U !tU1'1l1'l' "]ll::: 1 UfJ'U 'U!l1Im:::1'l6"l~W'l!l'Uii 
«4 I I '0,1.;3 !II d !II d d ", QI'..e. "'l d .J "1n14 d 
ll'~1~fl11ll'1U'»1l"t<l flU!l IJ t<l'UU'I1<llJ!1lJ 'VItHll''Ul1f1'llJ 'U1HUltm:::mH'U 'il1t:l1tHU!l t<l'l:l'UU t lJlItfl<l>! 

t~m'l'1'l('J Hl'llJl1'1J-;:::lJlm 0.8 t'lfU9IllJl1I';i 

. I • <II II d..l !II <to ........ «4 A:t : <II d. 

~ fl!1111 'ill fllJl'lt 'I'll::: fill 1j ,\!I'l 'VI1<l!J 'I111 V!ll M 1 'l ttY 'j lJ 1i111lJ U!l 'lJ 'IIU 111 \llH II I'lLU<l1l 

<V v .d. <r.. ',d, 
3R8±3.2 fl';ilJ fl11lJfl11'lm:::1'l6"tU<lIJ 4.9±O.2 !'ll'Ul1ItlJI'l, Ull:::1'J11lJIJ11m:::I1!l'ltUlllJ 5.3±O.2 

• .. tI • 

1'If'W~tlJi1I'j 1i1'W,\!I1Vitn!J'l~1('J61H1';i 'littYllJ1i111iiugii'IJU 11'l'lllMtl'flI'IIn!J 28.1±2.6 fl~lJ f111lJfl ~H . , 
d "'lo .c::l "'" <V

m::il'ltHmll!J 4.8±O.2 1'll'Ul1IllJI'l'l. fl11lJ1I11m:::i1I6'lt'il<l1l 5.1±O.3 t'llU!1llJ!1'l V>!11fll';i'lVi1ImU 100 

Itlv1!91'W~h;'l 2 ,\!1>1fl1'Hl"<l<H 1i1'WU1Htl'fl\lfll~h (y) ~lU1'W 60 ii, i\''UU1'11tl'fl'IJtHluJ!~h (x) iifl,llJ 

~ ~ ,~ 2 i .,oJ
ll'lJflU'fiI>1'ltYlJfll';i y= L5452x+4.0918, R = 0.5058 !ttY"" U~lJ1l9 

40 

35 

30 
.TI 
S 25 
r.§ 
c 20... 

.!j 15 

.. F" 10 

5 

0 

0 

r• 
y~ LS4S2.+4.0918 

R'~ O.SOSS 6 

255 15 20
1° - m ~ U1~lifitU 11 (nn.) 
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.. .. _I ... 1'1 
1. 'Ifl'l'n1'J1'UHu1~fl11'U0~lm1:l11'J11IUlu~ 

"""- .... r QJ r 

1.l [)tl'\'l6~61flU!!'1l~m~I!Vl':im~'ill!l 
• • "" Sf

ntlVi6gmff!l!1II1'1l1U~tl!1'l~01ff!Jil~lJ1ml.llhfd6U'lhfUUhhl!'1l~'hiT~I'l'1l'6~l'I~S VllJ 
, ,.." . 

1J~!1rut'htllt'i'~'IJ'6~lhfll'l'6~Viihiliif)i1f)'Wru~U11tl ihmm'J!fl'J!lJ !'lftl ~UlJ::!iii'6 'illfl t11'13 l!1:!lJlIl'I~ 
" " " ".,f " •lfl~flH ')j61J61ff!l'6~'ltlU1\llllJYltI~'6~U lUl'Id1UU11m;~lJfl'IJtllJ1111V'l~lJtlrl'l1h '1161JntJ~mll'l '~Vi 

: .,.. ~I d ~ .. I ok d de .x .l .q !IIG.I 

l'IlllJ'IJ1 Im~f)tl1Jl'I1'IJl,n~mf) IJ~ 11ilfJ \l 1:!m'll'Ul~mfnJtl '1 'lJtllJ1lJtlVltJ~tlI'ilVl1::!1l'11\llll~m':il!fI'~ 

1I>I>llIl'I::1tlqt1f1ll'l11~ ''lilll1Jtl1uVl1J11!lmtlm::::lltni'l~u lJ1~U ,11 fl'6~fl~il~timhwf)~ltl!t'I':;lJ 
. " " fl'f1~16fl<1f)'WtU'II6~')j1~ (2543) ':i1V~ltl'hIll1m!l9itld'lfll1'ltl!1II1Vi61fffJ6yitlU1niillJ 'Umli'~'VllJ'hv 

"" " tl1!~1lJ1'ltlutiuliim~llllitlu;.!tlftUillffVilrJltlll1~fl Im::Nutaphand (1979) 11!l~ltj'hlllll'11fJ . "" .
9i tl!1'l fl!11 tltf\ll1Vi111!l1fll fl""qtyWtl i fllfl!l1J1nru111fU!:uihu'1l::11ti~1'll'l'6~U1iTflVi~fl<1f)'W ru::::!~1 flll1!J 

nh1'lfl 

m"UVljm::,"lfJ'IJ'6~!(lhl'l1!l~lu1J>lltli~111>1t'1'~l'I Vl1Jl'Uvn::::~ f1l'16~l'I::::J <l.l'I~~ lit'6~ . , 
~ 1flfll'l'6~ ll~ ~ djltlfll'l'6~Yiii'IJtl1l'l '\11t)) ii~tlU1'j) lfl.ij~111l'l>l1~lIl'1~i~111~WV"1~!tl'l~iimlllll11lJ1flfl'h 

A .d <) a a <) ~ I :..A 5ff 0 ,d.""" 
1'll'l6~6t1 '1 VllJ!'UVl1::::'\'llllllJl'Il'I::::~ \ll11JJ;lf1lItVl~!m~\llllJl'Iu1fltll !tl6~1l1m1JtI\llllJl'I'YI'6~\llfl'll::::m t'I''6fl 

, 
f1~'6~fllJ11., IlU (2533) ':i 1!l~1tl'htl Il ~1JtlVl'U!1II1l'11!l~ tll1JflVllJltVl1m ::::'iI1ll'lIfl'J!1l1tllJ11101'IllflUl 

_I: ~I .J ?I I .... d d .d: d I 

f1M~J;l~~ !!l'I~lJlf)tllf1l'1'6~1Jlf)1Jl11 CJHl1JtJt'I'l'IJ1!l'6!l'll'6~f1l'1lNl'I::::~ il,l'I::::~ \l, t'l'l!ll'l IVl!J~'\'llfl!l1CJr~1l'6~ 

• "q ~.. 't" q >' ~ 'q ~ 1 " =~ 
~ltl1t1t1llVlJ1fl IUll':i':ilJ'II1l'l !I'1l~ll!ltl1 Itllll'l~l'I~ 1fl"~~qtyVltl1j Itliltl1fllll IIl'1:::: IVl ':i'iltl!!'1l::::'l'llU 

y 

(2525) '~d1n'ilWtl~!1II1U1~'"ltlfll'l'6~l'I~~ '6.J;l::::~ 'il. t'I'~l'I t'l'11Jl~m'lm'llJWtl~llli1l'llU~tll1J~ 1~I'lftl 

fltI f11':i ~11II1'llU",;:l'ii,11 tia '6 d~f1 J;l !)~ J;l:::: ~ '6l ~lii'6~1J 1~1fl lJ :; I '101filla~ l'I:::: ~~~I1JUl!11 ci~ '61flV'IJ '6~ 11111 
V.I' 'j1

')jij~ih l'WtJ~I tlVlu'iiUtlOafl1'4YU lBffl'l11J iUlJ11tlflli't'6I.il!!l'I::::'li'lUfltl '6'11 1m1!~l',rii6 dtifl'1l6~l'I::::~ 

~l'Ill"'''1.I !l'f~1::nm1lJ!~'61111111!i'lUtfl'l1~n'61~iiU~~i1Jl1ll111lV~tll1'l", 1~1Il:(,t1ci'6lm~~fll'l'6~'1l::::~'I''h 
I ,riiilllJiiu~':l1JI'lfUflU 

~ " ~ J.2 llflllru::::'YIWlf'l'l'VIU1 

~flllru::::~'l111 
• 

~1f) f111 'VI fl '1l '6~VllJ1111'i ll'll uliitll1'l~ l1'ltllIll1lh~fl fl1:::: ~ '6~ II~~ (terrapin) 

'IItl1l'lltltj) <1f)llru::::l~lnlt!)1::::111N;:l"~'6fltl"'~lm~1!1'l", '11111U'lijl~lJ~ltl1tl 5 !~lJ ff1U'lJ111<1~ii 4 
, y . 

!~lJ IVlflliifJ'I'/lJ'lJtJ1fl i'llqiViqflii1i111Ufl 20.2 fill'1fl1lJ fI11lJfl~1~m::fl!N 48,4 !CJrtl~!lJm m111U11 



• • 

• • 

23 


.. 

~'llll'1lltl~(Jl~hlllJflmH'lJ'IJ(Jl!'i:iu1 ihrfllJm::'IhhJti<J lJlhtltlfl 17 il1tlfli'lJ fl11lJ!Jl1m:::IlB~~6~ 58.. . 

!'lI'lli>i!lJ~1 fl11lJm1m::~B~mj~ 60 !'lI'll~llJm fl1~1'I6~l1a~lJ'.iln'li• 
fl11lJll~fl~H1Vlfl 

mllJ!l~fl~l~~ ::11"h~ll'lfl!~ lm!J~'lld'Jl'I 9l11~lJ1!Jll'lfl!lJ!lii'U'Il11'11\l1fl"h!l'lff~ mi~ 
~ . ~ ~ '" P .I~· ~ '" ·".1 .1fl~~'lll!tl:t:I1'll1fl11!l'lflrjn fl'l:l m:::1 fltllJfl,111l1lJ I 'U m::1'I6~11n~mm\ll lJtlllllJnfl{] 'IJ'UUN'U m ::IlIH 

~ 	 'P _?f .d. ~ 131 <jI d: 'P 1 l I II '4 

'U (J UlJ lfl m ::lltH I'll 'U 1'l6~j,j'fl ~ lJ UN'll 'Vl6~\l 'U66fllJl'U 1~'ll6fl!l'I fl'U 61lliN '1,1 m::IlB~UYIn ::W-I'U IlJ lJmll 
'y 

!l!Jfl 'Ulffnlltf1U'l1 1lJlhh.nn 'tJlmm::j'lJ'U1'.l'IJ'tJlfllJffll1ii6~61'lU iJff'1l 1li~11!Jl'liUIl'lff~ tf1j.J111~I~fl 
:. (V<$<u j1 ",4... 	 1$1' " 

j,j'Ufl11!l'lfl~ Yl11"lJ1!lIl'lfll;!m:::I'I(J~mNlJlIfl'IJ1l1'll1'll 3 llfl'IJ "'~fl<l1~ 1 UO'IJ lY1'U'Ul~m::I'I1'l~'Ul~tl:: 
'" 	 .,~ 1 ." n' -""l1 !lfl'IJ ltl'l::'U1'l'IJm::1i16~lJllfl'IJl'tllJll'U1 !fl~'U1'l~m::liljH 1il1l16'IJ lJ'U'Ullilll'lflfl111VlflllW lllJfll!l1l'1 

lJlJlflfli11l'lflllJU t'lfJlll1fl111l'lflliill iJff'Il~111l ih~1fffl1lJm:;Il(J~l1n~fffl\1lJlYi\''U~1fJUfl'IJiNh 

m:;Il(J~l1n~ii<l1lJ;rm'il'llth'U111~~';I'WlJl1fl111'l1flliitJ 1:::lJnh~1::'I1iwli6~,r'UthlJfl'Ulflj.J111~lJlflfl"h 
• 

ll'lflllJfJ 


1'1 ti'II~fl'Uthtlfl~l'U!<1'j'lJ <1'11~16flafl'l:l m'U<J ~'l!1~ (2543) mi1111111~'lJe~ lYi1ll'lfl~ '1,1 lvi111 l'I11J'UiJfllJ 


'IJ'UllilfJTlflil ii1fl'U'I11~il1tYfl111ln:::illYI111e~i 'U 91111'l1ti ~tle'U1'tJ m~111~lJ lflfl111Yilll'lflliJlJ li~il~ 


lYlB<1'::fl1fli'Ufl11NlYlJ'liili mllJff'lJ'Ii'U;'::11iHfl11lJfr)1'1m::I'IB<lUn:::lll'11Ufl'IJ<J~vl6'1i'Ui CW = 


'" VI(J ~fffl1lJ I !H'UVIB~l'[J'IJllYlJ6fl'U \il tl Bli1li~!lH 'U fl1 :; fl6~lJtll!JUIJ flllH'U fl1 ::fl<J~;rl'lll1 'U 

•c, L4226W+22.16, R2 = 0.7295 !!tl:::mllJff'lJ'Ii'U;'::11'h~fl11lJ!Jl1m:;Ii1B~!!tl:;1l111t1fl'IJB~vltJ'litJi 
•

CL 1.6962W+23.474, R2 = 0.6247 mllJff'lJ'Ii'U;'j:::11';h~fl11lJfl~Hm:::Iil<J~Utl:;1l1,.nrfl'UfNUli 
. . 

'Ii'Ui cw = 0.9938W+27.942, R2 = 0.5974 Utl:::fl11lJfflJ'litJ;':::1111<1fl11lJ[Jl1m:::1i16~l!tl:::'lill1t1fl 

~ 	 ~ " 
VIq~fl1'j lJmHlfflJ'I1tJ1j 

!YiltllfJ~'U!~~f.lfflJ'litJifl'U~~mm1'Ul!tl~mmfi'U 'j~'I11Hliie'U"lmfllJii~~'U!tieu 

'.' 	
itJ11fllJ NfflJ'liuititJ,'UJ1~'j:::ii'IJJliifl 30";0 l'll'U~!lJ~'j lYil!'I1fl~;j'Ul~~ 4 -1i1~lm::m:;~fHI1i\'<I 
'IJ ll~1.111l'lflljj fJ I~hnllJ~U!~ Iilll'l'U ll'i1~ iJiiff'lJtl<J 'U <1I1<1;)e 11)11::'li f.I fflJ'litJifl'U111fliilff IJ~ 'j 'IJfl1'U 11 tl'~ 
~lflf.l<1'lJ'Ii'U'(1.111l'lflljjfJ\l:::I~'IJJlI461~mfJ1UI~eNlYlJ fl'U1'Ii Ulil.11~1~f'IJ fl1~Nt'!lJ'liui!!n~I~'IJJl 
14e1~l1ti'1~:':hiNfflJ'Ii'Uifl'lJlYi1!Vlfl~ fl !!lilI'i1fll'll'UlIil~'U1'tJBd'IJ'll'Ufll~m'16~ titJ 'tilVlvle'li'UiH<1'lJ 

J1Vfl t'!B~flti'<J~fl'lJ'fiffiJ!J!ltl:::flm::: (2529) fl~11'h.11Nt'!lJ'Ii'Uifl'U~:::1I1Hlii6'Ufl'UlJ1fJuii~KtJl~<JU 

http:L4226W+22.16
http:1lJlhh.nn
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, 
'. 

'VId1ulUfhj~tJ1Fl1f1fitJui!11t1hmll~~/JlJl\'11J ~1ullinlll 21.00 - 04.00 U1Wf11 Mti~~lmfutlljlllil;1 
flmUll~lh'1I ~1U111''1iii~~ulli 5-18 'VItJ1 ~lflf11~'VIl'lllfl11ii/J,ulljVl'uiIIli11:n/J9iUlnl'l~1tJtJ1M11'ltfl 

f111'V1fl'lfl1~ 1 il-iJ91>1f1111H''Ii 57.1111tl11oilU~ UI.'I:djj'li~lU1U 83 WN 'i'lfl1''I'li'l'lltl1~ 2 iial'l~l 
fll1'm'W 42.9 11ltl11oiluli' !lll~ii~lU111''Ii 53 'VItl~ 'U1Jli'li.,jjjJlm1fl 47.0-58.8 fli'll fl11lJfl~H 3.8­

4.2 l'lfU~!lJ91, fl11:1Wl1 6.5-6.8 !'lfU~llJfll 

l1'fl'1lW:;'Utl1, 'Ii 

';fl'1lW~' 'lilllilll1lJ91UI1'li'l1l1111'I'ht'iuIllll flll'VItH ff'Ul1fltlltJ''Ii!nl'll1lfttlf1 ''Ii!! ~1'UU 111 

~, , d"'~ 'j" dy
! 'U'Ufl1!911ll1IJl'lll!lJl'!lllflf111 'II!1'l1f)1 ~ fJ11J1I.'1fl1.ltJ/J 

69111flU1lBtYUii1Il:l::flllVlfl 

''Ii,llill:l1tJ9iu,ni'lVlmnU~1'~nl:l1 88-9911.1 ~tjwMSJil26.8-31.8 !HfIll'lfl:lllli1l1;j' II'll:::: 

11 J!j ~ .. _ ....... ~" ';,1' ,~ ...;.f 7! .;
fl11lJ'lIU <1 lJ\'j 'VI 'I! 80.2-90.3 !1Jtlll'lfUIII !'Ulllll'V1 "'~lflUlJ\'jU1j'l'l1ll/J1~n!ltllM1''lflflll'V1fll:ltlUl 1 1Il:l:: 

'lflflll'V1fll:ltl1~ 2 iia\ll11flllVlmlJulll' 45.8 1Il:l~ 41.5 l1Ifl{lollu.1' 1II1lJlh~'lJ 'tU'flflWllfll:ltl1~ 1 mj 

I1li11llYlfl~11.11U 2 all ill'flflll'V1l'!l:lfl1~ 2 Illl!9hiJJVlfl~lU1U 1 ull tl1~I.atl~~lflflll':hi'lilJl.;i'11fl. 
1fllJ'iJ1Iilfl11111::::il'm::::111h""'.h~fllJ1$ii''lJfl11m::::'VI'lJm~ltlflu !Jm~lii'U1J1i'1111lIl1flllliitJ 30.8±3.2. . 

, 

, 
fli'lJ 1ll:l:;llTI1t1mllntJ 28.1±2.6 fli'lJ IIITIJiilA'lJ ltl.'l::::ii691nflll1!li'll'!ltJ 100 11ltJ1loilulIi' li1 2 'l!91fl11 

, . 
'VIi'll:lfl~ l!l\'i'I~11tJ1Ml'l'Vi1Hl'lflllllVl'uilllil'll11J~Ulni'lli~ 2 WI'! iliiif!l:lllitl6111'l'lfll'l'VlmnllIll1I1liVl'lli 

WllllltJ~ '\,111'l1'l viii1J~~1IJfl lM11'1'41flYl'llf!iflJt!1.'I1lJI'l ~~jj11ll1illJ6~lfl11 iiallll1 fl11 Vl fll1]lJ ~1'1fltllfltJ1 
, 

Q.t teld.Q...,..:!' 

fllJtl1M 11 'VIlJ 111l1lJllfl 'l~fl11 

fl11'V1fll:ltJ1fffl'1l1fll:l 'lJ!N11ll1ilu !illiafll 1 11 ~ ,.u'lJ fl~11li11l1119iU l1'lfl \'j1Jli1fl 1M 11~1I'I'l'lflullVl'ui 
• 
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