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Monitoring study on water quality and production of Giant tiger 

pra~m, were carried out during 4 January to 12 May 1991. The pond was 3.8 

rai (6,080 square meter) in area with intensive management. Results of. 

water quality are as following: Salinity range between 29.75±0.43 to 39.01 

±1.00 ppt. , Temperature 26.25±0.25 to 32.00± 0.00 c. , pH 7.10±0.00 

to 8.58±0.21, Dissolved Oxygen 2.94± 0.43 to 6.35±0.18 ppm. , Transparency 

25±0 to 80±7 centimeter. Nitrate 1.88± 0.41 to 14.78±0.75 ppm., Nitrite 

0.36±0.02 to 0.75± 0.05 ppb., Amonia 0.23±0.40 to 0.45± 0.00 ppb. 

and Phosphate 0.18±0.00 to 0.89±0.04 ppb. 

Stocking density of the study was 50 prawns/square meter. After 

rearing periods, the final size of prawn was 25 grams with yield 1,368 Kg./Rai 

Survival rate and Food Conversion Ratio were 62.4% anti 1.474 respectively. 

The result indicated that rearing is success. 

From statistical analysis, the results indicated that several 

. parameters of water quality show significant correlation, both positive and 

negattive, with growth parameters of prawn. To improve efficiency of rearing, 

stocking density should be considered. 
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n,,1~..:,1..:,~ITTfl'11urn:::1\1R'1Y1H 1~,,n2:1,2:1f'i',Dt:!,..:,mn1u,:::~L,ITTrn:::U1m 

10 tWr.J.u,n LL~fl7"i'r.J~rf «-:in1 u,"\tliJ L Uu "tfl2:11Url 2531 rrn,r,,i~11r,,uJ 70, 000 tru -iun 

2532 L~Lflu 91,000 ~u u~iun 2533 Lflu 118,000 tru wA-:11.f)U1mt-:imu1~:::r.inrtJmm 

11..h:n2:1!Y-:irn::: L Y!fff\7-:,') ufu ~, ™1'50 U~fl'l, ~A"t1.J"f L \julfu m'l«lli'L~U'1l"i''lv'lnfl7-:J1h'::: 

LYll2fLf,mLfluv'1U,UU1n "\fltJ1ut1 2531 ~,n,,it:Jmm Lflu 10,263 ~UUll1 , r1 2532 Lthi 

15,850 ftlUUll1 LL~t1 2533 L flu 17,850 #1UU1l1 (~-:J,U Lflf,li9'vn,, Lfl1:lfl"j', 2533} 

LL ~rmr3 2534 R,fri, ~7fl'l,it:JDDnv::: L ~ L flu 19, 200 #1UUll1 

v,nn,,n2:1,2:1~,nwn,,L~..:,fr..:,nm, mu'l~L~u,uL~a..:,1.f)mm mnn1,m-:iA',u 

~rntntt nITT,~D r,,im~~LUuLflflv,nn,iL~~.,L~-:i U1nn1,n,,L~~n.,w~nu-:iilil 

1 ~-:iMutj !-:i1u L 1n-:ifr-:inm-nMo-i~ Lt'Tflfi\.ll,nrlu-,'1f'l,n)JJJ1nnmnm1:1 L ~o..:,u ,n~Dff,"'il/)"'{n«u 

M-1~,2:ILfru Ltiu-:Jv7flR,7"L!D~'U'.JQfl~D-:J1,Lflu~~..:,1ufii,im,PIU1D7?r'2:IDtj ~-:JLWJ"l:::~::: 

~,..:, Lflullil L~-:J ~;.,n, L~-:JLLl..Jl.JffnU71";;)") Lflu~D-:JD791'2:1'9fu~v7nf.ii">Jm,PI fr..:,11Uf17">'1~~72:i 

d'..:,rlu'Jrf~,)J"')")Ofl">:::'11'11~LflUL~2:1,trU DH7-:11">rffl,~~1tifl7">L~..:,1..:,~ffifl'1'1Utf.il~~:::mm 

t'f..:, 500, ooo 11 rn:::n,">f\Dm~b:in,">V( L ~..:,A'..:,tnflR,,~n~n-:i 1rl2:nrrrn ~..:, w1-i~n,-.rfln,, 

fl')") L ~..:,~'U:IQn~o..:, L 
1
fo-:i~nJ!oM1tt.L ')fl~~ L wn:::~t11Utlil L ~..:, L wn::: L ifo-:itr-:inih, 

LfluL~o..:,~~U')")nv:::ftA' v\Jn1,v:::Lflflfi\.ll,n!UJn2:i1UllilL~-:J ~-:JLfluLWl'1«LnM,"'i~L~WN 

W~D2:l,..:,'Ulv'1Lflu ;juLthJwNY1'1'1~:::~~mwi,,1~..:,1-:inD..:,lJ'i:::Ltlf11"\f'12:i"i''l>Jt\'1N.J11.k'l',t1 uon 

v,n ULL ~ 1 rlu 1f'rr11l"\JW"l!u 1"1,v::: L flu L ~,N il''"l L ~ wfD"\">R~ Lf'iflf'l,JM'I ( L ~..:,ritrn,urttTJ~~n ll'u-:i 

B2:I,..:, L lfu n,">1fm, 1r1!l wfm:1,l..JD!,u::: m!,..:,m'"l 1 ~il vuo,vm'1«1''tflrn,trit1,TJ:o-:i L fo"\"SR LL~ 

u'111.f&l,,,:::mfl1u~ uonv,n\l~mM::1,~n~,-:iA'..:,~~n(~"'iJl'rlA',2:1 vum1~:::1~•11f, 

.Jfl~:::u'11f,1-:iv,nth:::LYIR'1Ylli t-:iri~r,,im~unn..:,(1~-:1Ln..:,1u~ ~nn,,1~..:,1-:i"\f\2:tn,,1f 

R'l7>-MU'1LL tlu~ L w..n:::~, ~ L f'rflMll'nl'"'l L tl, L ~DH,-l"i''lfl L ~') rf L flu~n 'ITT L wt\.1tt..:, ~:::~ d\'..:, fl'l,i.J 

L ~i.J\Yl'UJ?ltl..:,LL ~it) !.J1U L ~a-:,\1tl1~ L nut D~,-:, wfBtfr,mh-3~ Lf'rfl1Uf'\'1..:,m::: L Yll2f"11.IDfl L m LLfl 

~,fr..:,nm,'tA'Lf'iflfti11~1tJrn::: L \1R'1','ll:j ~o,tJ~ L ,~~ ~..:,wrfl ~rn,n,,-, ~mr1, ure 

~ffi~R"i'•" !..:, L~"LfluLL~n,"i L~.J~~TJ&)..:,m::: Lffl LLfl L~-:J1mh..:, 2-3 mJ,U"1 11f 

m:::~1.J1l\.lITTtJH,..:,mnv,Mlfl'1ttR'l," L ~U'\m"Ul-:JLL ~it) ~U'tmh"1"i0fl'1 L \loo,, L ~.J'1D1l..f1fl' 

tf.il~lluu,vn"A,,1~1, mnn1, 95% 1fl L~n,,- L~~1l..LL~ 
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L.YWUC-,VC-(!flljy-tij1"-2~~ 1 S.LUl!~,wt~Yt, ,,~c-w.R~~LRU~ • l . . 

LRyW.LUM~~tntJY,t, 

RL~Ul3 

C-,tJRL JDUL 1 ~ ~ 11C-I! W1S.V.V1Gij 1 M~Ll'lilU~Rt., Ji.S.L un \. C-S.UAMT\Q 1 C-.SLWU C-Ji~ t.L» 1 f1Ll,l:l:::t:m . . 
C. t'Ll,'k!U 1 ~S(U1,V Ul!I! ~S.L llnLJln,.g. C-JU1.S.L..UT\ UtRSsfl 1 Jll..f1LL~ \,~ lrJr\lJ 1 n» ~~~ l"JS.L ~n_w 1..L.IA 

C-~1.S.LUC-l!~U/~~~1.S.Llln\,t'~t'W.MU~1t'BL4!UC-Jl~t.LJ,1f1LLl:l~Lt.,l:IC-~ C-~C-L~IJRU\.. 

~ 1 ::tnt-CJ~Yw\Jc-,tlc-~ 1 S.LULn~t.LUG\'J\.l1R1,.::t.11nQ 1 ~~f\Q 1 c-~ ~r•~:!f'l~11t'~ 1 S.LUC!\MJ~~l"J 

C-l,JlLS. »U;M1MUJm~C-LU~~.(tt'C!flc-t:ITT1m~,s.LlJ1,VLR~1~1..L.,i1.IQ.1..~1LRU~S.Lun~c-~ 

11\..~RIJ~~U~\,.S.t,~~m~t. 

~ C-~1~LUC-C!ll~ml"JC-~l"J~~LI!~ 11\..RC!~I!~ 11\..UUtl...M ~~l..tM11;11.-~~L~C!~ Jll..RL~ 

t',W\.L.!At!f'JJJJ UU'tC-LfiC!c-t:m1m~ 1 S.L~4M 1 R~~LJJRY~ ~~c-~ 1 S.LUIJ\4\l~LU!1l~1m4w'­

C. C-L\'tll:l 1 Lij t'LUS.U;:m2U'C$f1~ ,, n~ 1 g,umWU'tW\ ' t'LjrY.t.UT\l;l 111LLl:I '~\.C-1,ftUtLLl:I 'li}wut! 

f1~1f1LLl:lftQ1::~L~ C-1!1n~c-~,,v.~t-1!11C.t'Ll,'nLJI~~ cr~yc-~S.LU~!,fil'b~c-~,m;int.RU/ 

l'C~Yt, 1'M~R~1, RLJIC-GJLR~1 ~c.n~R~~C-~t,S. c-~ 1 !.Ll..l.~lliL 1 YOOY~,m~, S.L~ c-~ 1 

C!(\n\,RUJl'C~YL1'M~t'C!~1nt.~t.LJ1i;tl..f1LLl:IUL~U'Cnt#nJYU1~C.C-L~LW\l>L~~\..~1~~ 
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,t'-l(lffifl') (Pena.eus monodon Fabricius) Lrhut-l'Yi:::: Li-11UW'4i'l Pena.eus 

mtiu,fl1~ t1U,fl"ifl Lf{~,,JJt:J,, 270 ~~ L>-m"i urefh'.t-imlhl'f-l 260 n"t>J ,t'-l?IUflU 

f.n,"in"i::::'1,1:l~(il~ Lflu~ nnr.1,~ tr'-lLL?\ Rt),l,t~f) 30 E - 105 E ure reri~f'I 35 N - 35 S 

( Motoh , 1981 ) ~wrtnm.n:::: L'tlFf1Yn:lv::::~n'f\>J~-nn-lf1',Ui1,,'1W:t u~rt-l~ Lrrtrufl,>JU 

( m::::q,u , 2530) 

,-lq"i'!ifltlu-lrt-l'lITTf'I~ th,1:l~L~l:lflLT.IUL~li,m.rt-l'Yi::::Lml~flrlu)1UR"iill.lrl1", Penae­

_idae "\fll:ltl'-l~fl L~u°J'1:1q::::u,A'liu\11U~ L~'1,ifftl'1uT.l,-l 20 - 70 L>Jfl"i LLfr.:: Lflilt'T-l1h-l~lf 

v::::rtl,"i~~Lreti~1:1fi',flilUBDnU1 t'f,Biluq::::rtl,"i~u,w,u"i::::1:1::::m-l) ~o Nauplius ---> 

Protozoea ---> Mysis ---> Postlarva ---> Juvenile ·~RDfln,"i'rl'nu,ttv::::f:rl,"iill11:ltt 

?lil-lO'),t-l L '!,~ L ,nm,1:1rt-l "\fl2::1 L,n::::t!I L ,nnl"l?l,2::1 Loo O'),t-lv::::rn?r2::1mftu ure~"lut!I L ,Ml 
vun-l1'2Hv~f\.tA'U1f (Subadult) ~~ L~JJul11:ll'f)~ LM'lHUun (Primavera, 1983 LL~ Motoh, 

1981) 

m::::v,u ( 2531) mr-nt1-ln,"iol11:ltt2!,2:1tiu11n-l,t'-l'Yi:::: L i-1 1,mv,mt1 L Wl 3 m::::n,"i~il 

1. l!°,Uu,Wi"i t¥),t-l1'H~OUlfil-ln,"i0'1\n"itlITTfl L~W1mL~flilU !-ls:3JJ,nmimtj~ nnm,2:lr3'-l'Yi:::: Li-I 

1unni:::~-lL~M-l1-l"hl1u~o-ln,,o,m"i~Lflumnf.fll'fm1t,~u~oLR~u~if-rfl~ !-ls:1BH,-l~fl~nf 

t!I L ,ooh?l,2::1 Lfltl 2. 11',UR,,JJ L~>J 14-lTJU,fl L ~li'O-lf\,"iR'l,>J L~~') L ~n'i"H ~-l'1, 1unm::::,\ 

t'(-lnU,fl1WU fi'o-ln'1"iR,'1>J L~~ L ~n"'l"i~lfifu( LL~ 3. fi"i"i>J?l'1,iflfl-lt'f,:m1 m,:i n'1"ifll11:ltt 

Lth!~v'1L\5u LLreL~R,'1>-lfi'O-lf\'1"itlil-l~1~'1~'1l-'.m1Ul"inR,u,>-lWfuL1-l'111' 

1un1"iITTU'1'4-lLL~~ L~b.J ~.~1:1~ifv,nfi'1'"i>JTf,~ L ~-lLL~ iJh:1'1 ~-lvrYrU L'1W1::::'1u-
,tt. ,w __ - ,.,. 

tfr L ,wrrum.h?I '1!:.I L ml "i Cltt'2::1 ( 2526 ) "i 12::l-l ,UB-l fi°tl'l::::n m.mtlfltl 0-l ~1'1m•n.n UU1t'(-l LL tn.Wl'-l L ri>J U, -

L,~-lM1'flUR"i~fi"i"i>J>J"i1?1 m.ri,,t-l~ITTfl')L~-ltlU1fl1vt(!Lfft:i-l?IUflL~H, ~H'1-l~L~1U 

tntT-l LLfS"i1~::::f:rl,"i L~ULLtJM~~'\tb,nnrlfl,>J ti"i'iv-l (2529) mrn1, '4-l(lffifl'm'lm"in 

l~-l1Uilil1':f"\fl1~ Lm,::::S'lrt,,JJufl'YIU~ nuil'1Wi:1f{'1)L,ITT ~Ufln1v~'1H ~-lITTUl~nL~-l 
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L\lu.Jv'lnn,"'i L~.Jtl'.Jf\Rlfl'"l'\Ufiv~tru Lfh.Jn'l"'i L~.JU1.Jl.MU'lLLUU m'l~~LL'lfl~mJ 

-, m1::1'lUUDL~.J\f11::ILQ11'1:::'\uL~D.J~~tlD-:l~'l"'iL~UlLtm-l1\Jq'lnM1Wfi"'i"'i>J?I'l"LfluD~'l.Jsnfl 

- !-:IHD~~~nfl~Dli flun'l"'i"'iDflfl'lli LLfl:::n'l"'iLv,tUL,,1.f\fltlD.Jtl'-:!"L~.J ~~tlD.J~~~ 

w Nflo,t-:i ~ L ~-:, mm·m~'l"'inn 1/i'tr-:1 ff 

2.1 R,1iJL~bJ ,t.J(lITTfl'"l~fl Lflutt-1~m"'infl~-:i!f~,io~'\u~1YJ:::: L~ ?1S'l?h-:1R,'lJJL~JJ 

n1,-:i (Euryhaline) l!loS'lR,,,.,L!!IJJD,J'lu"'i:::m,-:i o - 70 ihu'\uiru LLfl-v::: Lv,t\JL~l.f\fl'11i11'\u 

rl,-:iR,'lJJL!!lmurl,-:irn:::mm 15 - 30 ihu'\u'ffu (Motoh, 1981; 1.l"'i"'iv.J,2529 LL~ UL,RU, 

2530) 

Potts & Parry (1964) nffni'lW1n Crustacean -.:i:::s:'rl1"'iLv,t\JL,il.f\fl1~~ 

'\urun~'U'.JS'lR,,,.,LR,7::lflYn.J Osmotic l!lo~fl1::1'9f1'1tlR,"'iL~t\JL"l.f\fl11i11'luM1~ Isomotic 
1 Lm'l:::'luwnwff-v:::~Nflonmun'l"'iOOnR"'i'lU !-:,nmun,1oonA"'i,uLflumuml-:i~~C\J'\fl1::ifl"'i.J~D 

n'l"'iLv,t\JL~l.f\fltlD.J Crustacean (Skinner, 1982) 

Cheng & Liac ( 1986) ~n1nt1mun'l"i Osm.oregulation 'lu,t-:lf\ITTfl'"l ~,,t-:iTJUfl 

ru:h:::uu Osmoregulation M.n:::~ml'OJ'"ln~ uflf\'-:i"'i:::1::1:::fl,.J~-v:::~,.Jfl,,JJL!!l~Lw.n:::~ 

flon ·1"i L ~cu L '1m,ifl,-:, ~«ooon '11..l ! utt'UR,,).JITT"1"mt1 o-:i ti mun,"'i Osmoregu lat ion 'B-:,-v:::s:'rl ,,. 

L~UlL1..l~11.Wl'lJ.J'l1"'iffv:l.U,no-:i1,.Jn,li \flli1.Jt1U1flL~~f1Lflutt1n~R,1JJL~iJ'\u?J,-:,n1,-:i LLfl:::~ 

Osmoregulator ~~~ n,"'itl1'ufr,l"!'11~"'iflH L~m:::'\u?f,.JR,,iJ L~iJ 3 - 50 ~,u'\u~ '\u?lm:::" 

1.J"'i:::1::1:::"'iflL~JJ'J~ ~,1~'\u?J,-:i 15 - 50 mu'\uffu ~,uA, Isomotic otj~:::~UR,,JJL~iJ 

• 20 - 30 ~,U'\U~ 

.. 

fllll Parado et al. ( 1987) ntrnri-:in,"'irt£iimi.m.JfiDn,"'i L~UlLtm-lRl,JJ L~).Jt!D.Jtr,:i-iu 

J ~N Penaeus i, ,t-:i-iu~f:lU~ Hyperosmotic (Hyperionic regulation) 1unrn::::VIATlJJL~J.J 

m1::1uonflr'l,fl'"lni, Isomotic u~q:::~ Hypoosmotic ( hypoionic regulation) ,.LU'llm:::" 

A,,JJL~wn~uonflr'l,J-:ini, Isomotic 



5 

~,~n (2530) L~nH,N'M')t:YIUTJD..:,A,,"L~" ~D~fl,,n,,,Dfl n,,Lv~qJL'1U'\fl LL~ 

• n,,oonfl'l,tmD-.3V\,r..:,~~,fl~ (P15 - P17) Lrh~:::l:lt:L,ITT 20 -ru mri,fl,,"Ll!lw\,..:i~1u~,..:, 

o - 60 rt1u·1u«u !':'r.lM'lt:mm:urn,,Dfl n,, Lv~nJLf'iU'\fl uri:::n,'l'rltlnfl•n1.m:u..:i~,t..:i ul:l,..:is:hrl:i­

rr-iA'flJ'fll..:i~Vi ~,,>-J Ll!I" 30 - 35 ~1u1u«u ~,t..:iMfl'l,n,'l'lDfl 100 % . ~,r..:iM,i,,n,"'i-

L v,~~~:::;r1..Jfl,," Ll!I" 15 - 35 mu1u«u '\fll:l~:::;furn,>-JLl!l~ni, 35 mu1uffu LL~~"Yli, 

15 ~u1u'MJ ~fl'),n,, L v2Zt\l LJil.l'\flLL~~fl,,n,,-,-Dflvv:::flf!~ mun,5oonwn1.1v::: L i!f,~fiRT"IJJ 

L~" 20 mu1uffu u:unv,nU:trfl,,n,,L~ULL~R,,"Ll!l~..:irt.J~nn,,-Lv,tlJL~l.l'\flDl:l,..:,s:hll:i~tU 

"ifll:ln'151.l1''tJfl,'1).J L ~" 5 *1U1uffu flD --ru 14..:iv::: L v~qJ L '1U'\f1Lm1 LL~s:iL u,'\~fl")')f)')"'j'"H)flffln1, 

:uH,-.3't')Rfl,"1Jfl'),n,,1..tr1..lfl,,"L~"~flf'ID"'it:l:lt:L,mn,,-oonR"'i,tJ • 

.. 

t'j'itf ( 2534) lflnli'l L 1.ff2:::1u L ~trn"'i1/r1..Jfl,,i.i+'roo:uifUN!nTJt1..:i14..:i~mfl'1'i:::2:::1::: L v';(UF(u1f 

V!R,,l-.1Lf4>J 20 - 45 mu1uffu '\fll:l"'•n,l-.lL\!\>J 20 - 28 mu1uffwt..:in-n"ii.tru,r,LLtn.J Hyper­

osmoregulation U~LthALtru Hypo-osmoregulation ~"'"L~" 30 - 45 mu1uffu LL~ 

fl1f11,14..:i~ffif1~:::n,.\, Isomotic pQ,int 1n~L~l:l-.3fl'l,>JL\!\" 28 i'tlU1Uffu !..:iU,vt:Lfh.i~fl~ 

LWJ1t:~~:Df)1"iLv,(\JL~1.J'\fl • 

«rnt2:::I ( 2531) n-~-ni,fl,,)J L~)JUflnv,nv:::rt.J~oo,"i L v,nJL~1.J'\flt1fi . ..:i,t-l'\fl2::.1t1,-..:iLL~ 

g..:,fi.J ~1 un ,"jITTNJl:JD,ITT"l'll w fl ..:i fl,»fi,."ii.n:l ,Jl~n~,l:l ~'Dt'i',~T)>.J L \!\~ vt:W"rffitn-nmL WN..:iflDU 

LL~1u~fflrn,>.JL~i.w\~ m1~ LLtlflVIL~l:l '\1.J")''\fl1r, Lf'Tfl!UL~mn m1~-l Lfhl"\")'flL~ ti',Dt-l,..:i 

LrlU t'i',~,,)JL~i.w\"Yl1, 10 ~U1U~U Chorella sp. vt:Lvez(\JL~U\flDH,..:i"i,flL~, m1~ 

nFl,fl,1).JLfim"ifl-f'l,-l ~ni, 10 !..:i--u:iLwnt:~"Dn,'lLv~tULfiU'\t1TJt1..:i,t..:i 

2.2 ~~i]..:,ll") ~niwJ:)L\'.h!tf-l~l:l~ct,iDTJtnU0,5L~'1'\~~"TJD-.3~..:,fflfifl !..:iLrll:l, 

'tu..:, "\fll:lfl'l..:, trrn ,, L v,ni L ViU'\ri ,'1,vn:riL "Nt:flm::: ( 2532 ) 'tf!-1fl~llM{)M ,1J'1~ nm LL ~11-J ff..:, ffll'"I 

't0.11,fhLn~~t1 Lflu 29.4 ± 2.0°"1J '\fl2:::1~~::;~~1UL~DUL~l:lU SlFI, 32.5 ± 0. 7C!.z! 

• U~vt:t'l~~1UL~uU1)U,'1fl)J ~. 26.4 ± 0.5·"1J Chen (1985) nR·n1,~~LW.J'lt:~ 

t'lun,·Hv~qJL~l.l'\fl?lil-.3'4.:lf\ITTfl'11U1ID L~-.3~:U 25 - 33 ° "1J Boyd (1982) mrl,fi',~~D-.3 

~ ~l'itrtut..:iv:::S:rn"i..:iilli', L \ln.:i~:nnn-i.,. Lnl!..:in:u.:in~·m L ffu LLri:::fi',~~~1, 18 ""1J r'(.:i~~ 

'UJ'i,ti'(t-v.Lri:::~fln,"ifh@,ITT") LL~vt:fl'))J L~~~"Yl1, 14 ° '?f 

2.3 ~moountL~U~ITTl:ltl~1u-rt'1 n,,-tfS"\l)f}DDntLvUt1tl.:1,'1f,1'f-rt'1Lfh.imuml..:i~ 

~~n,\mn") L Wlt: L ~.:it4fl1-tt~ "\fl2:::1 L~Wlt:'lun"i,n'mtl..Jt\'-.3~ITTfl'1'A.:i!Yv~111Jn,,- 1 ~.:IL thlLLUU\-1tnmlu 
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v'1"f'l'nu LL~~ ( 2529) 1MflHlfl'1"i1/S"'illR:m:in! L qu?1£l..:Jt¥11"..:JflITTfl'1 1U"it:2:I::: 

n,"iLv,~,..:i, l'i1.11,~..:i~'"Mtlh"i:::wi,..:i 2 - 130 n-r" Mfl"i,n,"itrS"\r!RoDn!LvULMUfl,~ 

~ L Mu mhnn~","ionfiaml,2:1il'1mlh t'(..:inu,fl1~:::tn,"i~"tllrlaan'3 L quil'D2:1n-ht'(..:inu,fl L ~ 

ttiuutn.1u-..:u metabolism ?ID..:i,Y..:i(lITTfl'1 L ~Ltn.J'U'.Mutr~mmBflfl! L vu "tfl2:l"i:::A'u metabolism 

q::;™,R..:i~ vun"i:::~n..:i~flinnflv:::™,LMu"i:::2:1:::m'l-l LL~v:::OOMvuf'l"1fl1,"i:::A'u metabolism 

L~" ~\-rt'rn:::ri'UflDfl!LvU~Lwn:::~flfl,"iLv,f\JL~tl\r\™, 3.8 >-11.~"i "j::;~1.N,q::;Y)")1~ 

• n,'lLv,f\JLtltl\r\~YlflSfl™, 2.2 U'l.~"i LL~"i:::ri'tMLfli.l~ Dtj?I 0.7 U'l.~"i 

• 

q,,'Jfl..U LL'i=I:::~ ( 2532) 'tfl'Yl'Yl,"ilJ'i::; L ~flrl"i1fl'11~1LL UU" L w.n:::~D..:J1"..:lflITTfl'1 

1Ullil~U WJ1fl'1')J.Ji,,u,LL uu Luri1:1r1fluY1"l:::1:1::: L ,ITTn,"l L ~..:J!ID-ltl'-lflITTfl'11lU7YI 20, 25, 30, 40, 

50, 70, 100 LL'i=!:::130 fl-1">-J ?ifl 36, 31, 27, 22, 19, 14, 10 LLfl::: 8 f1'1/fl7"i7-lUJfl"l fl7)Jfl')f)1J 

iL~'1A' L f1UDt1tl'nn,"ltfl'11.lf1"1\-rt'U'),"i"L'tm,n·1f!1UOO L ~-l,Y,lffITTY!"'ILL l.Jl..ri:m.u, rr-ii,,•)\J"q)"'Jfl"in'I L ~ 

r.Jflt4~RL,fjy) LL~?i"UYlt!fl"'lVIW! '11 2 1.]")t;f)")") \JV , , , 

- -rm:n~"lrnilunt L vU1?.'~tY17 4. 0 U1 . ~"j ufi'UJ L~U 7. 0 U1 -~"> 

- -rn~'1A'17J.JL,,1un,"i1t1flL~!:IU!lfl,l~1-XU,Jrn:::mrn 0.1 - 0.13 L"'1"i~U7~ 

11.l'Iu~~YrN L~!:1,llULLNt:"ltrl'1Uwri,~u-am:1~ 

2.4 f1,1J.JLi11Jn"if1-~,..:, LihJ1Jv~2:l~~D~~?ID,lnDuU1Uf1'1~1il''1 "tfl!:lti'l~R, 

pH 1ULL~~~D!:1~11.lv:::f:!A,D,J"i:::ID,-l 6. 5 - 9. 0 (EPA, 1973) Chen (1985) nkrl1, 

pH ~Lwn:::~ufl1"iL~..:!t'(..:!t).ITTfl'"lfl'1"is::lr\,a,J1url,-l 8 - 8.5 v,,-tnULL~rUJffn (2532) 

't~1'flrh pH 1m.'.ul L~..:it'(..:it).ITTfl'"mN:ilflfl,"i L~..:i wui, pH J::!A, LQ~ 7. 53 ± o. 21 n,"i~rh pH 

~~Dfl'1LftU't1.Jvt;~fl"tA!:lr\"i-lfl£lfl''1?1fl-l~itr) 

2. 5 n,~D,Wl"> ttiu1w(J),v~~"\fl2:lfl">..:Jf'lufr,,Y..:i LLf'lv:::trmo1:\,..:imnf'iu~~2:1rlu"'J'1 

LfT2:1,fli)-:itftrrr,t'(-l u,~M.J~ufY,,t-l"\fl!:lfl"),l L tfu '\U1fl"i11 LL~LLu>fU.J L tl2:1 M ( 2527) "i,2:1-l,U 

1, ~mfll1U1fl"i11 LL~LLLl>fU.J L ~~ L WJ1t::~Llfl'1"i£l~U7~,Y-l 1"F\'1") LftU O. 3599 U1. NOz .N/L 

LLi-l::: 0. 0396 U1 . NH3f1 fl'1i-tN~1J 

LLD>fU.J L tt2:J~~,u~ 2 4tJ ~£) LLR"lfLLfliJ"uJ L \:h:t (NH3) '!-l L nu~ "\f)!:jq::;mDJ1n Lflu 

i;::1 -e-:in1, 9 LL~LL:tliJ"uJ L tt!:l>J'tf1£3£)U (NH4+) !..:i'UJ L flu'AH vt:'.ffl.D..nfl Lrifi pH fl'1n1, 8. 5 

Boyd ( 1982) "i7!:l,nu1,'1.uilil L ~-:if\'-:ifl,')!k.La~ L tb~ 'ul Ll"iu O. 1 ihu'l.u~uihu 
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3. 1 m-"l~~H'l 

m1ut.:J~'Yl7'5~n1:n L~U'lfl1>JLDfl?fU ?lu.:J U'll::11)~ ~n~ fl'1U't),\S:hm1~ u.rh 

fl. LL~U~?J D. LS't:l.:J v. TH~~ "\fll::l\'tl{~~W"l.:Jv'ln?l72::la'.:JYJ::: L fll.fi:::)n!U 2 ""\fl LWl, (,1-M 1) 

·M1~U~ L ~)-H ~1.1'1'1172::1 L flU LL~Lf;;i~ff\!s:hn.:J·mtlQfl aJ~um.JN-J L ~W11>J L ~.:J,t'.:J ul:17--l't,fTfl,)J 

wrwn.'.!7?1'12::1 rnuS'.:Js:h~ L ~,mtj ~~Vnt°"L un,, L ~.:J L ~tt'.v,nfl'Nil.:Jfi,,~,~ ~v:::'t \·m L '1mJtu 

r1c:i,Nu1.:J"\m.:J ~wt1Joo,t.:JMn1:nfl«uMuuu 3. 8 't-1 < so x 67 rt,"l'1.:J Lwi, ) 

W)"Hl'fui(m,1fl1utnAffi!'l)J 'tflh,:::Y1""1fl'NDY1"):::2::J::: L 'l'N'lfl7, L~.:J ~.:JLLt'IL'i>J L~.:J vuf'Y.:J .... • 

1'u irfu Lrl2::1,WR-1~ "\fll::lfl7, Lriufu~1u,:::2::1:::LL ")f) v:::Yl'1'1) 2 ~7i LL"N:::1U L '1:uurpil'r"12::1ri:uun,, 

~u\' .:J v::: d'f 1J'l!'mJ"N'1) ~uni 

fl'l") L ~.:J,t'.:J L ~W!U L~1\!~ 5 U'l'57A>J 2534 LL'N:::~\Jt.:J L~1'U~ 12 W'll:lfflfl)J 2534 

,,m:::2::1::: L ,N'lrn, L ~.:J~~ 128 1'u ~~1"m,2::1~ irl1:1flt1D.:J L ,N'ln,, d'hm'u~ LL~.:J't~~.:Jtn·n.:J 

~ 1 

3. 3 "lfln-n11<"11n 

3. 3 .1 ~~n:u.:J{!'"! 'tf\'n'l\-rufl~fl d1
h.i,r,ilH'1.:Jm1:11uoov'tu,u 4 ifl 1fi'ut1 lhnm.:J 

'Lt'lLf, Ll~hun ~Jtlilfl,.:J'l\"7)JITT.:J\t'1L'lt'1 LL~"1fll'f.:JnN'l.:Jllil ( t'r.:JUWl.:J1u,tm 2 ) 

n--i, Ll'hm'mJfl LL~fi',Dl:l,.:Ju"-i L ~n'l·i'l LA,,:::\f v:::11\"L ,01w L t1u1nm~ nu'lfl:t11, 8 ~ 

L truWl~::: fi'Dij~~?ID.:Ji.'!'1U1.:J1.1'5:::n,, v:::wvn,1'fl"\ft2:lfl').:J 11i'LLt1 ~~, A'1'1>-t\tl1.:J1~, 

A,'1>.J L ~" , fl'1'1>J L fiJn ,fl-f\'1.:J LL ~~mmuun ! L vu~R11:1:u~1 ui.'!'1 ~u,~rr1, d'f UL "N:::Gt.h, r4 

Vi"~~'ll::l~L~l::lf111'.:JU 
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fl~-J'1 "l'UVIL~-J -ru" WJ"ll:IL~ 

-----------------------------------------------------------~ ----------------
1 26 30/01/34 tMnl:ltl'-J P17 'Q"')U')U 200, 0OO'f, LL~'lu1'u'1 10 

2 40 13/02/34 flD~n.~L~-J 1Mn1:11"-J Pz5 L~n 100.000 fr, 

3 54 28/02/34 ~,~1:11"-J 300,000 fr, (50 fr,/~1~1-JL>Jfl~) 

4 67 12/03/34 'lfLfl~D-J~'IJ") 1 L~D-J 
• 

5 82 27/03/34 

6 96 10/04/34 'lfLA;O~~~ 2 Lfl;O-J 

7 102 16/04/34 

8 110 24/04/34 

9 117 01/05/34 

10 128 12/05/34 ~ut'-J'tf!'~," 5. 2 fru 

• 

• 
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1 'i 

- ~~ 'rflffi':::t'lt!rl,,~ 50 L!u~u.JR, \fl!::l1fLm{~LflD-fLL1.11.ll.l,°D~ 

- R,1J.t\trl..J1~ 'tfl\fl!::111" Secchi disc 

- R,1"L~" -'rfl~10~L"1N10"i:::A'\.JR,,~ 50 L!U~UJfli \fl!::l1fLR~D..J 

Refracto-Salinometer t!D..J ATNJ.O model A'I'C-1 

- R,,"Lflunifltl~,..J -'rfl~1nti',DH1..J~~~11'1.JR,,~ 50 Liu~L~, \f12:l1fLR~D..J 

Portable digital pH meter t!D..J Consort model P114 

- ~mooon!L~U~ITT!::ID~1Uti~ -'rfl~~ll'tJR,,~ 50 L!U~L~, \f12:l1fLR~D..J 

YSI DO Meter model 58 

itiui.t,mmr1,,o,m,~ITT!::1Dtj1u~ 'tlrur1 N~. NOz, NH3 LL~ P04 

~:::~D..J~"Yl,"iLR1.ltt,DH,..Jl1"1 L~u'Wl,LR"i,:::~u«D..J~n,, fi',oH,..Jh:::QnLRlf\fl!::111" 

n,-:::1.JDn LFhJft~ LLW Kitahara ?JU,fl 2 ~, ~:::Qn d'h.11uinflWR1rffin ?JU,fl 1 rm, LL~ 

LfftrrnHt1U~!IM()Sjf\~ ~un~,~:::~..JL,ITTn,,iLR,,:::\-4' 

( 1972) 

3. 3. 2 r,,im,"i L ~..J,r..J 

n. n,-;Lq,ruL~U\fl q~YH),,-~,DH'l..J~..J~ITTfl~ 1UY,r)R.f..JrmDnLnutr,DH'l~ 

,~n,"i Lnt1'1',m!n..J1U"i:::!::l:::LL"inq:::~"Yl,"i$-Jv,,n!::ID1'CfD'lITT"itlU1fl 1 fl,"i'l..J UJfl"i i·n..JD\}"iDtn.ID 

~~u,u~~ 4 l:ID klu1u L"DU~l'f1!::lriDUfl1"i-:r1..rn,~:::1fumiu,f1 L~Ut,hl!f2:100ITT..J 3 L~"i 

f'hD2:l,..Jf\'..J~WJfl~1~~:::QnU'Wl-'rflR,,iJ!::17' L \1S,i (Total Length) ~'"l!::I 

Caliper LL~t'..Jll'-lmlh~,2:1 LR1D..Jt..J~LL1.n..rrt~..J 

tl. ti'fl"i,n,·mm L to ~:::Yl'Yl,"itru~~moo,ITT"i~f1ULLfl~'tu"l1flrolfl"i~!::I::: 

L,ITT?lD..JO'l"iL~..J ~..Jm1~.~moo,ITT,~f~WJfl1ULL~~~,..JL,ITT ~DflrolflL,ITTn,,L~..J 

ir"l'H'turh~fl"i,n,,-LLm L du (Food Conversion Ratio - FCR) ITTm·mR•1,.nu1~~,n~"i 

... 
~tlD..J'1'...J1U1ID~WJfl FCR = 

~tlD..JD,ITT"i~1f~WJfl 

\fl!::1'1"1mlht!D..J,t..J~WJfl1U1.IDL~..J~:::m,u'tfi'LnuWYl~"i~ut..Jtl1!::I 
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muf\,trfl"i1n--1·mm L ~i11U1.Lf'tf;:;1f ,-:it1L1.:J01'i L ~" v::: L nt!A,rt'tll'v,nn,,-m:::mm 

Lmi!u ~ULm,:::'Ulrnin"lnm,~mnr\'.:,Ml~v~.:J1U1.LflR:::rl1.:,t1L1-:in,,-L~.:,'tt'i' ~-:ill'u~.:,li'u-:i 

m:::in~~ t1 LJ-:i,t -:i ~ WJf\1 um !.:, rnin·m~,,-nn 'tfi'v,n~moo,rn,. ~ ~ aL fl~1'u L ~rn:::\l'1-

~!l,ITT"lfn WID'°fuv::: L mr'ru 5 % t1n-:ift'.~,t-:i ,r,:i,ru~,r-:i~WJr11uoominnr1~u,u'tl(q,n 

'ijf'l"l 

= 

trr1"i ,n 1"i"i!lf\ = 

l.f;>J1f1ID'1ITT"iW'i~il1'U X 100 

5 

v~u1uir1t1n-:i1"-:1Lflil~rf')n,,.L~-:i x 100 

q~U1U~1tlil-:l,t-:J~~~L~-:J 

q,n~"lL"l1v:::r1~1UA1\f\~fl"i-:J11i'L~l'n:::trfl"i'10'1"i"lilf\Lflil~~n'1"lL~,:JLln~U 

mutr,i,-,n,"l"iilf\1U"i:::m,-:in,"lL~-:iv:::'tll'v,nn,,-m:::inm \f\~~D-:i~'Yl,"ltl'5:::"1fllv~u,u?r1,t.:,~­

L~1url1-:1L1m«u~ \f\~v~u,utr1,t-:irnm"inr1~u,u1fi'v,n'ijf'l"l 

., 
= ~1".-l1UUil~WJfl 

tltnfl L~~tl!l-:1,Y-:J 

3. 4. 1 A,,ULflMl,.:,no.:,fo\© fo~L,lm;~flv::;QnU""l3nITTA'1,ULflMh.:,«um.:,fti" 

~fl~~A,,ULfln~,.:,1u~:::m,-:i~flL"uli'1uH,-:i LLr:it:"l:::~:::L1mn,"lLRuli'1uH,.:,1u~:::wi,.:,n,"l1~.:, 

~~~h!rnrn,ULflnfh..:i !:lu n,"l~ Lfl"l1:::if11,UL1.1'51.1'51u (Analysis of varience - ANOVA) 

LL UUL vnLL q.:, 00.:J m-:i 

rnn1"0~1u,-:::wi,-:1~f\ Lt'h..t?r,L1t:l,-:i1J:~n,u.Lfln~1-:ir'ru !'fv:::u~.:,r,.m LQW'l:::f\, L~~ 

LL'R:::R'1A1'1>J L tn:J.:, L tn.UJ'lfl'l'S')U 'LUI.Lf\f;:;tf1-:i L ,m~'Yl,"l 1l'h..t?r1u?:!,.:, LL'R:::R1~'1/iv:::U'1>J'1 L !f~u L ~J 

n"l·lW.LW!.:Jf1'1"i L ~ULLUN.:Jt1D-:IA'lfh-:i~1U"lt:"'1'1-:Jfl'1'} L ~.:, 



• 

.. 

• 

.. 

1 3 

Spearman's Correlation Coefficient (Walepole & Myers, 1985) n,")A'"'lu,u~::;'11') 

ifU:1'"l~LA.ifr:u.JAu~ Lfl:U'i U~itl•mn'))J MVSP (Kovach, 1986) 

-;;i::;')1')'\f)1:lfl1')~·1")fltlfl1') L ~UlLtm.J?l:u.JtJ':u~'1.J"J Lr!J:u L '"lITTO,") L ~.J L ~UlL1.JN.J1tl 

lL~~::;~')"ifltl1,UJuf:u~'1nM'11'nl L ,r!tlm1:t'°'LU1.Jil L ~.J'4°.J 5!.J L flu'\A").J01')~0Hl1'"l>J'llu.J '"l"i"lYff::f 

u~Am::; (2534) uun~,nM'.J~T'>fltl L~1:1u L Vn:!u'l'wm,--;~nH'lVI Lrl1:1,fu.Jrlu"llh1:1 



• 

• 

• 

• 

NR\~1:n 

4.1 ~L')mtl'l"'SL~ 

\f1Hn1"iLflUl',OH,~~1niID~~?IU1fl 3.8 L1 ~~.u 4 ~fl 1U"i::::ITT,~~u~ 4 U"l"i,A>J 2534 ~~ 

12 W)l:ll'()R'-J 2534 "i'1'-J 10 L ~. ~~~·(Lut'huf'\,~'J Lfi'LLrl rl'1,>J L l!\JJ, ~~, ffn'-.1 L \'ht­

f)")fl-fl'l~, liti.nooonlff L "ilukm2::10~1u'll'-t. A,,it\tl'1~1'rl. ~"'1fllLU Lfl'>VI, LULfl"ii, LLO~ L tb:t 

LLfl:::l'IO'rl L wn "i'1>J 9 -rt-il~H mrl,1U"i::::ITT,~~fl LflUl''10H'N~'1,"1Lflf)fh~trum-lrflVi ~::::?ru 

R'11>J L ~ofu 95 % LLflS'.'.IA'11"1Lflnf'n~oH,~OO"H~(\J')::::ITT,-ln,"i LflUl',OH,-lLLflfl::: L ~n (mRr.itnn 

~ 1 - 9 ) 

~~?10-l't!'"l~ 9 -rt-il~H Lli'f11ULfl:::LL'rlfl~L1~..:ifn"n-l'1 2 ~wrtrn"i L~ULL1.Jfl.J 

?l.u·:.1~~-t!'1LLf'tfl:::-rt-il~i:i flrltlfl"i::::2:i:::: L ,m'1Vl'Yl,"i L ~~ ITTUl"in~~n"innLl!'?i'..:i\1 

4 . 1. 1 R'1,)J L ~)J 

R'1,>J L~~o..:i!t'11u1.'.ID,ir1Dfln,"i L ~~ s:lr\, L~ULL1.Jfl.JOtj1u?I,~ 29. 75 ± 0 .43 11-l 

39.01 ± 1.00 ~U1U'rfu LLfl:::Lrlo~,"inrl01"iL~ULL1.Jfl.Jflrulfl01"iL~..:I ?i'..:!O"i,l'FLU-a~ 3 

1i1.rhA,1" LA" L ~ L ➔" L ~~ llr11ADuf 1-l G-l ~o 39 itiu1 ui;u LL f'IR,,J.J L ~b.d:!A1f1DH"JOO~ L ~ nm 

f1'1"i L ~~rJ1ULtl 

4.1.2~ 

~~UtIDL~~Lrhi~~fl1U?l'1~Lf'1?10~~u ~~,o~,u~.~ 26.25 ± 0.25 

ff~ 32. 00 ± 0. 00 °-ii'. LLfl::: L~~1"inr10'1"i L ~ULL~?IO..:l~~Nilfl"i::'.l:I:::: nm?ID-l0'1"i L ~~ 

?r..:in"i11'11lM 3 mrl,q[JM(}tnuth~~L~J.JL~~flA.~i)h !!i:u 26.25 ± 0.25 °-iJ. LLfl:::~~:::: 

flA1AtlH'J~ tu"ilU~rJF!n1"i L ~-l~ 32. 00 ± 0 . 00 ° -ii' . 

4.1.3 A'11J.JLfjun"ifl-fl1-l 

A'l pH no~'t!'"l1uooflrafln1"iL~~™1o~"i::::m,~ 1.10 ± o.oo n-l a.sa ± 0.21 

LLfl::: L!li:i~1"inrl01"i L ~ULL~flrulfl"i::::2:1:::: L ,mn'l"i L ~~ ?r..:in·nwiiM 4 mrl11hpH -v::::fiDHOO~..:I 
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fl'Yil·JY] 2. 
~ V 

flnlfiJJffii1-r1ul'h-J '17lu-:nY•rtmJu l ~l:l<lfl-J Yl~Dfl<;::::u::: l ,r-i,n'l5 L ~u-J 12s ·tu 
' ' 

DHYS 51il. IN I TY TEMPEPRTURE pH [I_ 0. TPRNSPARENCYNITRATE NITRITE FIMMOMIA PHOSPHATE 

>:: 5.0. ::-:: 5.0. " ,•\ 5. D. X S. D. X 5. o. X 5. 0. X 5. 0. X 5.0. X s. 0. 

2G 3'). 00 1.00 26.25 0.25 7.58 0.21 5.95 0.34 63.75 ':;1.60 1 .. 88 0.41 0.38 0.08 0 ?'.'.t -~-' 0.04 0.73 0.04 
40 37.00 0.00 29.00 0.00 f:'.L. 22 0.10 4.82 0.27 80.00 7.07 1 .. 88 0.22 0.53 0.18 0 -::,c:: 

• J.J 0.09 0.73 0.04 
~j4 35.00 0.00 27.62 0.41 :::. 06 0.09 3.98 0.31 76.25 2.17 2 .. 63 0.41 0.70 0.35 0.38 0.04 0.18 0.00 
C.7 37.00 0.00 2B.OO 0.00 7.46 0.01 4 .. 38 0.13 57.50 2.50 E,.50 1. 73 0.70 0.10 LI- -::,:::, 

• JJ 0.04 0.58 0.08 
f:32 36.50 1.66 29. 00 0.00 ~ ,::,-., 

1' .. Ll1" 0.13 2.94 0.43 42.25 .,...J .-JC 
,::.. • .::_ •.. J 7.70 0.65 0.75 0.05 0.34 0.04 0.89 0.04 

% 33.30 0.43 30.80 0. 12 ? .. ~?6 0.06 4.03 0.16 40.00 0.00 14.78 0.75 0.75 0.04 0.40 0.06 1.48 0.08 
1[12' 33.00 0.00 30.10 0.17 7 .. 80 0.03 4 ·-:,o 

.. t:..u 0.19 40.00 0.00 8.63 0.22 0.65 0.04 0.45 0.00 0.75 0.05 
110 3~:i. 00 0.00 2B.50 0.00 7 .. 18 0. 11 E,, ·:,c 

• J.J 0.18 30.00 0.00 6.50 0.35 0.39 0.15 0.30 0.04 0.66 0.04 
117 29 .. 75 0.43 32.00 0.00 7 .. 26 0. 11 5.94 0.36 30.00 0.00 6.63 0.22 0.36 0.02 LI- '.:)C:: 

• ..J.J 0.04 0.61 0.02 
1--.c, 

c.1.:1 35.00 0. 00 3:~. 00 0.00 7.10 0.00 4.20 0.00 25.00 0.00 7 •J() 
I• ._fl_.l 0.22 0.38 0.03 0.41 0.02 0.48 0.03 

-" 
Vl 
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AVERAGE SAUNITY (PPT.)AND TEMPERATURE 

OF SHRIMP POND DURING REARING PERIODS . 

I 
?£) -······-····· 

20 ................ ················· ················ ··-············· ······•·········· ............... . 

10 ················ ................................................................................. . 

o~--~--~--~--~--~-~ 
10 30 50 70 90 110 130 

RE,t,RING TIMES (DAYS) 

... 
'11.JYl 3. n"ilHlL~f1~n~1"i L 1.Jfll:l'UlLUfl~flY\~H f!)J (rilU'"lmil!) Hf-l;::i)nl'V1nD (° 7J '17Ji:J·1\I'°"(,'U1.Ji) 1 ~l:l-'.ln::i 
" , '\.I ~ ,I , 

... 
r1r:iDfl"5::::!::it: L lil1n-1"'i r Fi1:1-.:i 128 1i.i 

16 
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4.1.4 U,mrauontLvU~ITT2:1u~iu,r,-., 

~'l D.0. ?lu~'(!')1U'1IDflrttlfl"'i~2:l~L,ITTn'l"'iL~~,:M,Dtj1url,~ 2.94 ± 0.43 n~ 
6. 35 ± 0. 18 "'1 . /m. ~Un"'i L ~ULLlffi.Jni:l~r'n D. 0. flrttlfl"'i~i:I~ L ,ITTn'l"'i L ~~ ITTm"'in 

f1~n"'ion'tfi'v,nn"'i,1'rLU"Il.M 4 f\, D.O. ~flflDUL~iJL~~™, 5.95 ± 0.34 "'1 ./m. "tfl2:11U 

"'i~2:I~ 80 "rULL"'in R,v~~fl~DH,~~L~ vUfl~~ 2.94 ± 0.43 J.l'l./m. Wl'.-lv,nUuR, 

v~L~fuuH,-l"'i,flL~, vU'ij-:1~~ 6.35 ± 0.18 "'1./m. ?JD~n,"'iLifu~-ru~ 110 ~v,nUu 

A'lv~~fl""l~m~n L ffit!D2:1 -ru~th2:1t:m~n,"'i L ~~ D. O. ™• 4. 20 ± o. 00 J.l'l . /m . 

4 .1. 5 R,,iJ"tm~1.f1?1D~'\l'"i 

17 

fl,R,'li.J\tK~,mD~'ll'"i,uimL~~ 111.rl,u~iurl,~ 25 ± 0 ~~ 80 ± 7 L!UV!LJHl"'i 

n'l"'iL~ULLlffi.J?ID~R,'liJ"tm~1f1f'lrttlfl"'i~2:l~L,ITTn'l"'iL~~ ITTm"'in~1"'iflt1v1nn"'i,ttitM 5 tn.n'l 

LSlilL➔i.iLifu~R,'liJ"tm~,~. 63.8 ± 9.6 L!UV!LJHl"'i iuth~ 40 1'ULL"'in il"ilR,.i.iid'uL~1Ju2:f 

u",.,,~v,nUur'l1R,,iJ"tll1-l"L~::;~~DH,~~ L ~ vu LSlil~~n'l"'i L ifu~ ~.r1,,iJ"tm~,~ 

25.0 ± 0 Liu~Li,Jf)"'i 

• 4.1.6 'tULfl"'i~ 

• 

.. 

R,,iJLfim'U?ID~'tULfl"'im'ln'(!')1u1'.IDL~~ s:M'lutj"Lurl,~ 1.88 ± 0.41 n-3 14.78 ± 

0 . 75 ppm. L ~~1"'irn'ln'l"'i L ~ULL 1..IN-lRT)J.J L f u!UflrIDfl"'i~2:I~ L ,ITTn'l"'i L ~~ lr~LLrWI~ "L Ufl"'i,W 

llM 6 111.Ji'l"LU?!,~ 50 -'rULL"'in 'tu Lfl"'>YltlA'lr'luuf'l~R~tii u\}1.u"'i::;A'u 1 - 2 ppm. LLfl~v,n 

Uur'l'lR,,iJLfJ.Jfuv~L~nfuDH'l~"'i,flL~, vu-'ru~ 90 ™• 14.78 ± 0.75 ppm. ~v'lnUu 

fl'l-v::;wi~ u~s:'r\,"'i L~ULL1J~'UJJ.J'1m)h -ru~l'f.2:l?IB-ln'l"'i L~-l'tU LVl"'iYls:!R,,J.J Lf>J'ltu 7. 38 ± 

0.22 ppm. 

4 .1. 7 1U'ttl"'il-'f' 

R,'liJLf"1ru?JD-31U'tVl"'i,f.;i'ln~,u1'.IDL~-3 s:M1Dtj1url,-3 0.36 ± 0.02 fl-3 0.75 ± 

0. 05 ppb. LL re L~~'l"'innR'l,iJLf>Jfu~ftn"'i L~ULL1.ffi.J1U"'i::;\11,-ln,"'i L~~ lf-lLLiffi-31\Jfl"'nW 

41.Ni 7 111.Ji, "Lurl,-3 90 "rULL"'>n 'tU1fl"'i~,r'ID2:1~L~!u v,n\.fi~mrn 0.4 vul'T-3 0.7 ppb. 

,,,~-lv,nilur'l,v~~~UlDH'l-l"'i,flL~'l vul'T-3-'rU~ 110 ~-l'UJRD2:l~1"'iL~ULL1..IN-l R'l'lJ.JLfiJ'!'u 

?ID-l'tU"lfl"'iW'lU1'U~~n'l"'iL~-lSlf11 0.38 ± 0.03 ppb . 
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AVERAGE pH AND D.O. OF SHRIMP POND 

DURING REARING PERIODS. 

10 

[±] D 

. 

6 .......... . 

2 ................ ················ ................................................. ················ 

oL---_..t__ __ ...1.-__ _.1._ __ ....1-. __ __,_ __ __, 

10 30 50 70 90 110 130 

~ Tlv1ES (DAYS} 

u ~ 

Tiu-J1'r·--r1il1Jtl lfll::J,j/-r.1 \'INi)m~:l::]~ L l'fllfll"i Lfll::J-J 128 l'U 
' 
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AVERAGE TRANSPARENCY (CM.) OF SHRIMP 

DURING REARING PERIODS. 

100 

40 ················ ................................................ . 

20 ················ ................. ····•··········· ................................................ . 

OL__ _ ___J'-------'-----'-----'-----'--___. 

10 30 50 70 90 110 130 
~..Jff,,jG TIMES (DA'tS) 

... 
n 15 L ~ti-J 128 ·'5u 
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AVERAGE CONCENTRATION OF NITRATE 

IN SHRIMP POND DURING REARING PERIODS . 

14 ·······•········ ·······•••·••···• ........••..••..••.•.••••••....•.• 

4 •••••••••••••••• ••••••••••••••••• •••••• ••••••••• •••••••••••••••• ••••••••••••••••• •••••••••••••••· 

10 30 50 70 90 110 130 
~ TMS (DA'l'S) 

• 
NTRA1E 

' ' ., 
"'iUYl 6. fl"i l1'1llr'lfl·Jfl l"i i l.Jf.li:J'Uti 'iJfi-.:Jf1Y1)J i !16-lrltmil,l ~liH fl"iYl ( ppb. ) !lil-Ji.1"~(1U1JiHfiti-::in:J " • , 

._. 
flflilfl"it:ti~: L 1mn -15 L ~~.J 128 1u 

20 



• 

4. 1. 8 LLu~ l ttl:J 

u""l'1UOOL~-lM"1m.LD~Lfll::lR:ml:!mJ1un,.J 0.23 ± 0.40 ~" 0.45 ± 0.00 

ppb . mun '1"H ~UI.L 1..IN-l R'1'UJL ftutu 'rr1"1"iC)~'1"'rnn-;;i"1n n ")'")l'-1)\L 00.J \"i'..:i l L~ 7 ~'1fr1'll-J 

L tf>-ntuS':n'l"i L ~UI.L1m-l L ~1Jil1:1 "ifl!:l'lU?/'1.J 50 'tUI.L "if1'A1\J~ L ~U-;;i,n O. 23 ± 0. 04 LU'.! 

4 . 1. 9 l'ID~ L lffi 

~~'1UtIDL~.Jrn-m~LlffiD~1'U~'1-l 0.18 ± 0.00 "" 0.89 ± 0.04 ppb. n,~LifNl:JU 

LLtifl-.:l\;l'Yl),Jl fim'u'lU"i~wi,.Jn,'l L ~.J ~'l"ifln1~v,nn">'lW.LOO.Jfr..:i~tM 7 l'fl.11,A'l'l'-l L f~'U!lu..:l 

'riu~ L l'ffls:i'l'l"> L 1J~UI.L1..IN-lu~noofl L '1m "ifl!:l'luth..:ili'uflrhri,'l" L f>J'Ku o. 73 ± o. 04 ppb. LLR: 

fl-l~~'U~-l'JU~ 40 'lU~~ 50 R,'l>JLf)Jfuv:::flflfl"m-lL~ 0.18 ± 0.00 ~\J'ln11UA'1v~ 

LMUil~'1.J'l,flL,1vu-tu~ 96 fiA'l~~ 1.48 ± 0.08 ppb. ~v'ln\!uR,v:::RD~~flfl~..:iriru:ir1 

A,,,.,,Lf)Jfu~fn1:1~il 0.48 ± 0.03 ppb. 

n,'l L fu:J~rt..:i L ~J.Jlru1u1'u~ 4 U"l"i7R" 2534 'W1l::ls:'n'l'H..Milt1~".J'i:::t1::: P 1; '\J'"lU'1'U 

• 2Ut1,flr::J ;;-, H~·:J'·-nw51t1.1r'ruo/i 1'l >.Jn~;';r-11.1 2534 llfl:ul:!t1'-l"l:::t1::: P25 N-l1tH~n 100,000 1!'1 

• 

• 

• "i'1i-J1J~£ll:l,r .J 1"'1 ~'U 300' 000 ?I', L rJD\:1fl L fiufl,7).MU'lLL \lU1# L Yn11u 50 ?f, /fl'1"i7.J l).Jfl'l L ~Yi'"l 
:t,, I ~ a.> 

nT, 1f.n1-nri 128 --ru 1#Y1~,'l~'u,Y.Jn,1:11u-ru~ 12 'rlfll:lmfl,._, 2534 1.rnnai,1A'r..1m~'l,J.J't~~~l 

5,200 rl"\'.m'!iJ (!lU'1fl,Y.J~~ Ls:Ju?1'11:I 40 fr,;1i"im1''-l "i'1fl7rl"\m1'~ 128 l.J7YI lt~!IU'1flri~fl 
,:t__ .., ..... .... 

m-.:i-vrur1 30. 20 n-r,.,,;,r,) n1"i L N?::t.J""L1rD,m'l'l,~~u 7,667 1i"im1'l-.l tffl'l'lfl'l'lum L tn':S.J L 't11-

~u 1.474 'if"lv.1'utfri">,n7"i"iilflflru:ifln7">L~.J f'.tr\'1 62.4 % 

4.2.1 fl'l"iL'\J~ruL~tl"i:flflil.J~-lQffifl~ 

n. flT1~'1'1 1.J?!U'1fl l ~,.,, l ~.,jr'.Jl·=n,'-ll::1'1'1 l mrtu 1 L tu~ LW'l"i LL~ Lrlnit.i:f'in'l~ 

L~-l 128 ·-ru 1;rr1"1:1THMuLrt-J 15.20 + 1.42 Ltu~U.Jf'l'5 Lrln)'f~75nr.n,'lttfr..::l'.!!.lll~R'1'1:J 

1.:11'1fl~flfl'l5 l~-.l t"i'.Jfl'1">1-.l~ 3 LL'N!::LLOO.J1ut)"i1lfZ1.WI 8 h'U11rt.,js:lfl,1~k:n, L fv.r.fil::!flru)fl [:1:j'l.J 

'hfirn;J L~ffv'1"ifln~fi'),n,') L ilunD.JR,'1~,, (Percentage of Length Increment) f'(~ 

LLOO.J1un·nwi1~ 9 l'OJi1fl'Y'l~'1,~l'15 L ifcA'·um:l,.Jum1urh.JfiU ( 415%) LLf-.::::~:::ru,f'-N~'JRD'J-
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• 

• 

• 

AVERAGE CONCENTRATION OF SOME NUTRIENT 

OF SHRIMP POND DURING REARING PERIODS . 

1.5..----~----.---------,-------,----r---~ 

1.4 ................ ················· ················ ................. . 

i 
0.6 ............... .1.. · 

0.4 ··•·•··•••· 

I 0.2 .......... . ............................ ················1················ 

! 0'------'-------'----...,___ __ ...,__ __ ~ __ _.. 

lO 30 50 90 110 130 

~ TIMES (DA'l'S) 

~ ~ 

Tii:l·J1)'-·{1U1ii:J l~tJ..:in·•J frfli}fr''i::.tJ::-: L lfnfn"i L~l:!:l 128 lU 
' 

R-OS='H.AlE 
D 

4 

22 
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,r,..jfl..j~vuff..j'l\J~ 100 (20 - 40 %) v,ntru-v::;wirn~nvuth..j 10 -ru~~n:1n:oun,"i~1J ln':ulR::; 

-u:!fl1"iL~fl..jfl')'1i.rH'1,lrn:l 

TJ. ~. ~'lffl°Jh?ltl..jt'(-l(lITTfl~l~~l::Jrnl~-3 S':IA, 0.1 n1'" ll~lrlD~~ 

n,"i 1-~,3 128 -ru tru1,,t-:100'.~llh~th1:1 LO~ 30. 20 ± 7. 50 n1'" ~no-:i,t-l1uth-:i,h-l'1 

"j::;wi,.Jfl'l"i l ~-llL'fm.J 111Ufl'1"ir.J~ 3 L flo~1"imlff1"i l ~:o,3,l')vn"Jrit'(-:i,imf)"i::;1:1::; L'1ITTff)"i L ~.J 

fl-ll1"i1'1'f"t1fli 10 q::; l ~1,,t.J~ L ~Um:!'1-:!~ L ~ Llf'I 1nu~1"imli!fl"i1!1'1"i L ~tl-l~ 

(Percentage of Weight Increment) --a,nn"i,witM 11 mrl,i!fl"i,n,"iLMU?l:D.J~l°Jh1u 

?l·-J,3 30 -'l°U1L"in t11-'n~mn (770%) LL~--a::;wirnm:oJ::1,-lITTn --aurJ1-'n1"LtM1:IU1l1m-:IITTfll°lh1U?h-l 

"ru~ 60 - 110 (20-50 %) W+l--a,niru--au~~n,"i L~-:i~Mfl"i,n,"i LtM1:IU111m-:1-cm1:1mn 

v,nn,"i,Lfl"i,w\, Spearman's Correlation Coefficient "i::;m,-:itrfl"i'lfl,"iL~ 

fl,,~,, rt1.JtJfl"i1fl'1"iL~:D.Jil'1mlh flrulflrl,-l"i::;1:1::;L,ITTl11"iL~..j (r = 0.79) tru1,iuL1Jtfl1"i 

1 ~uno-lFn,>Ji:1,, ~~~flfl~-ltt'U-.,"i L Mu11t1-l'll'1mlh mh-:1001:J~f\l 

4. 2. 2 tffl"i'lfl'l"iLLR'l L & 
f.JUJN't'r'll,1·-l'4-lVl't~~~-:i~nnn,"i L ~-:iu,u 128 -ru ~~"i," 5. 200 1'.l"\m1'" nm:::VI 

~ITTOOl'1'1,n"i1infffuWJfl~n 7,667 tiim1'" ("i'11:J~ L!l1:Jflfl'1"i'\~,:nm"iLL'fm..j1.11Ufflflr,,JU')l1Vi 10) 

v'1fll1'1")fl'"IU'1U i!fl"i'1fl'1')LL M L &Slfl, l Yntt'U 1. 4 7 4 

~W)U) 1"itl'i::;ITTraR1tf f1")'1!1 'l"iLL m L &1 U"i::;~1'1-lfl 'l"i L ~-l r.J Rl 'fm-l 111'11'-l fl')')'l-3'1 4 

--a::; L~i,i!fl"i,n--1,-um Lfi't1s.1R, 1~ut11:!,-:1ML~f'lmr1i::;1:J::; nmn,,. 1~-:1 :r:iJ::1,-:11,R,n" s:lfm.l, 

~.JLn~1, A,Vl11!'v'1nn,"im::;m~,~'Yl1,A,~Ln~ "\fl1:J~'1.~v,nA,~'Ph1:1 v,nn,"im::;m™'t~A, 

1.35 1unoi::;~'1--a,nn,,-~Ln~~,.JLthl 1.474 ""1~ti-:inITT,u,v::;~~v,nn,"im::;LfruA,r..1~ 

r,,i~1UU~~D'1-l 

4.2.3 ~~"i'1fl,"i"i0flfl'11:J 

v,n1'1'1"i 1 ~-:1V11~r,,im~"i," 5,200 fiim1'i.i "\fl1:J~.Jnt!U,fl 30. 20 n~/fl', iTu~:r:i 

~-:I l 'n~tlt)tj 187,440 fr, ~£l{ifl l thJ 62 .4 % ?ID-lt'(-l~li~ L ~-:ifuWJfl 

~U11"im::;mM!f'l"i'll11"i"iDfl?ID-lt'(-:!1U"i::;m,.Jn,"iL~..j r.JRl'fm-31~11'-lfl'l"i'l-3'15 

~::;1i:iiu1'1A,v,nn,"ilfi::;m~,,u.Lflnfl,-lv,nR,~'1.~--a,nn,"i~Ln~--a~-:iL~'(ii)1:1 11'-l~'t~v~nfi,~ 

~'b°l.l1' 
'ef ~1,,1"'1 

~. 'L 



• • • 

' ~ 

f11c.i1.Jvi 3. n1"1 l~CULflH'ifliJu,J()-Jfl~1ff•1 i'lf-lilfr5~l:l~ V1~1fl1'5 l~l:l--l 128 rTu , , 

REAR ING TI ME DATE TL (X+S.0.) I~:REMENT ;.~ INC. W. (X+S. D.) INCREMENT 

1 04-1-34 1.00 0.00 0.00 0.00 0.10 0.00 0.00 
2E. 30-1-34 5.15 0.62 4.15 415.00 0.87 0.00 0.77 
40 13-2-34 6.35 0.98 1.20 23.00 1.80 0.00 0.93 
54 27-2-34 6.50 1.56 0.15 2.30 3.70 0.00 1. 90 
67 12-3-'.:::4 B.86 1.97 2.36 3b.00 5.60 0.00 1. 90 
82 27-3-34 11.00 1.87 2. 14 24.00 13.50 3.43 7.90 
96 10-4-34 11.10 2.42 0. 10 0.90 16.60 C' -=,-::a 

'-'- J...J 3.10 
102 16-4-34 13.55 2. 15 2.45 22.00 19.25 7.82 2.65 
110 24-4-34 14.85 1.46 1. 30 9.50 28.85 9.45 9.70 
117 01-5-34 15.18 1.17 U- --::,-::., _..,.., 2.20 30.20 7.13 1.35 
1"'.)0 

"-"' 12-5-34 15.20 0.00 0.02 0.10 30.20 0.00 0.00 

;.~ INC. 

0.00 
770.00 
107. 00 
106.00 
50.00 

141. 00 
23.00 
16.00 
50.00 
4.70 
0.00 

• 

I\) 
~ 
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LENGTII OF PENAEUS MONODON DURING 

REARING PERIODS. 

14 ·····························•·············································· •••••·•••••·•···••·••••·· 

12 ···········•···························································· ······················•·••···· 

10 ·········••··········································· ·············•·••··························•··· 

8 ···························•················· ·······•··••·····································•······ 

6 ·····•····•··•••••••·•··· ··•················•························································ 

2 .... ··•····················•···••··············•············•··········•·········•······•·•··········· 

01----~--~-~--~-~--~-----1 

0 20 40 60 8D 100 120 140 

REAFaNG PiRCCIS (DAY3) 

... 
1-1f.lilWJ::.l:J::: b 1mn 1-') ~ fll:l·J 128 -i"u 
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PERCENTAGE INCREMENT OF LENGTH OF 

PENAEUS MONODON DURING REARING PERIODS. 

s::o-----------------

400 ················• 

0 2D 40 60 8D 10.J 12D 140 

REPR!NG R:RmS (DAYS} 
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WEIGHT OF PENAEUS MONODON DURING 

REARING PERIODS. 

35....---------------------, 

30 ·················•··································································· 

25 ••••••••••••••••••••••••••••••••••·••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••·•··· 

20 ··········•·•··································•·•························· •••••••••••••••••••••••••• 

1D ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••·•·••••••••·•··· 

ol-==:::::::=--,-----.---.-------.--.----l 
0 20 40 60 8D 100 120 140 

~ PERICDS (DA'rS) 

27 
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"i'i.JYI 10. n''n~·4lL~1l-✓ n1"i L 1Jfil:l'ULL 1Jfl-✓ ti01'ViUmlil"✓fl~nFnf() ( n·nJ) r1Nilfr'it:l:lt: L 1mn,5 l fil:J-j 128 "lU 
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PERCENTAGE INCREMENT OF WEIGHT OF 

PENAEUS :M:ONODON DURING REARING PERIODS. 

8(X)~---------------~ 

0 20 40 60 80 100 120 140 

FEt,RJNG PERlCOS (DA'IS) 
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•. 

26 97.2 285 0.34 

40 233 680 0.34 
• 

54 589 1160 0.51 

67 1115 1560 0.71 

82 2260 3250 0.70 

96 3518 4040 0.87 

102 4372 4560 0.96 

110 5953 5680 1.05 

117 7373 5680 1.30 

128 7667 5680 1.35 

• ----------------------------------------------------------

• 
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• 

--------------------·------------------ ·---· -------------------------------
1\Jf'i L~.J 1-RmnID,Wl"'i PJm~ ?lU1fl,t~ ~'1u,u,t~/n .n. ~'1U,ufh"i,>J ~1l"i"11"l"'iflfl 

en .n.) en .n.) (01',J) (%) 

--------------------------------- -------- -------------------------------
26 7.2 285 0.87 1,150 327,750 100 

40 17 680 1.80 555 323,810 98.9 
• 

54 29 1,160 3.70 270 313,200 96 

67 38 1,560 5.60 179 279,240 85 

82 8B 3,520 13;50 74 260,000 79 

96 101 4,040 16.60 60 245,000 75 

102 114 4,560 19.25 52 237,120 72 

110 142 5,680 28.85 35 198,800 60.6 

117 142 5,600 30.20 33 187,440 57.2 

128 142 5,680 30.20 33 187,440 57.2 

• ---------------------------------------------------------------------------

.. 



• 

• 

• 

31 

n1'l~1'lClni1tfv~~flt),3~M')ml") rtR,1~tt'ru tfv~Hfltl-3NR'l1'lL~,3 q~~1"iCln 

q1nA1 Spearman's Correlation Coefficient i1rtR,1~1foH1-lSlf!HW1A'~o'Uj !-3N~ 

q1t)n1'lA'1U'1U it1"1'lmLWl-31t'Wf-3fl1'l1-3~ 6 m.ri1 

tffl'l101'lL~,1W1,fltl-l1-lfl~fln1'lL~-3 LLWl-3A,1~1ftl81-3Slm:JW1A'~ t'r1J 

AT)>J\1.11-31fflltl-lfi'1 U~A,1JJ L fJ.JfUfltl-lWil~ L ttfl LLres:l\•n1~IDL1J1.J,Jnr,l'ut'\'u AT)JJ L~JJ , 

tlflM-Ofl LL re AT)JJ L f >Jf Ufl t),3 LLtl>J\2.J L \ht 

tffl'l101'lL~mlf'lfltl-31-lfl~fln1'lL~-3 LLWl-3A,1~1ftl81-300HW1A'q(\'U A1A,1JJ 

L fiiJn 'lfl ~1-3 LL ~A,1>J\1.l1-31rltl 0-3 fi'1 LL ~rtrl,1~IDL 1.JU,Jt) r,1'ut'\'u A,1JJ L i!IJJ , ~nM-Ofl , 1 U L fl"i)'I 

LL~1U1¥i'li 

fl1"j1-3~ 6. rh Spearman' s Correlation Coefficient LLWl-3A,1~fi'l~\111,3 

n~~~~rntn~ tru t:rv~~flD-lNm1"iL~-l1-l~mfl~ 

N03 NOz NH3 P04 D. 0. pH TEMP. SAL. TRAN . 

-0.73* 0.20 -0.57* 0.34 0.10 0.75*-0.85* -0.78* 0.9o* 
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• 

• 

~~t10.;iil'11uili:lL~.J~.Jv1n~11LR1.N'i',oH1.J~ 4 ~11 rn1na,1~~t10.J~1u 

f\1.J"J~'11ULflnf\1.JIIUITT.Jflt'\'1 LLfWl.J1« L ~11-trvn2::11uoo L ~.JTIU1fl 3. 8 '11 Sl-n,V¥J L "'1:IU 

w~u d:Juol::l1.Jff ~ L flu L t!'um:lm L Wl L fln.JU1v1n n"itLL ~1~r1n,-~U1D,JoH1.J~ L ~ LL ~n1") 

1'1fLRifD.J'1il'11u1h.Jn1") L~.J L"DU~ 3 LL~ 4 ml L~fr-;l1'lITTft~il'11utl"l.J L"lffifir.J"JflOOfl 

ffl") L ~.J 'rrui1S:ll=n1uL11Ml1.JtJUDH1.J002:l~CIJ LLfWl.Ji1 L~ L "lffin1") L ~.J L tm!:lULLtm'ttl ~nl­

~ir-ffv:::nn, L tm2:JULL 00.J 'tl.Jl\',2::1 ~'vftUn'l L ~ULLOO.JtlD.J~~tr~{IJ LL~ L ~W~ 

Lri'2::1,flfl.J ITTUi"iC'\D~lf"l~:f1li't-i-JU 

frr"W L ~ ffnJ.H \!\"1 urn·'H ~.JR"t .J \1 'rrui1 L ~ L ➔JJ L ~" f\'11).J L f.\~1Ri.lU'!~.J lfl LL f'I 

~v1n~uR,1>JL~~:::RD2:l"JWlt'l~~Ui ITTL~~LfluLtluULflo.Jmv,nL,mL~>JL~..:JD,J1utl,..:illffi2:1 

Clf.\WlU1"l - ffuri~"fBU 1J..ls:lr.Ju,in m:::nm.1t1111") L ~..:J"):::2:1:::LL "intn,") L ~url12::1tt'-nm2::1i.nn L tlo..:i 

v,n,Y..:,s:11Ju111 L ftl mmnmo..:i L ~~m.Mri2:10Dnm~..:iS3~mrn L~r,n, d'f2:1trnt"..:,fl'"i L riu,:::2::1::: L ,m 

u,u ll'-'lv:::On,~ L W::I ,i~tru~..:irtfl,1i-1 L ~~ LL~Slfl,1i-i L !!i~ni1R,1i-1 L !!liorn..:i ~ L ~1JJ 

fi"i"i>Jtl1~ vUL~L,ffi01"iL~..:J~1U'ttl ~..:JflnU1flifl!U~..:JL~~1")Ltm2:J0012:lil'-l ~..:JLfiuITTL~1~ 

~"l1>JL!!l~t'I~ m:::nourt!rl,..:iw+Jt10.Jn1,L~..:i !..:iLf1@f,.Jllffi2:1t10..:io~fou rr.Ju,in~nrlou 

Of.ln1~ ~..:JLflu~nITTL~~rt..:i~~1~"11>JL!!l>J1utl,..:iw+Jt1B..:Jn1"iL~..:iflf\1~M 

R"l1)JL~)Jf)OOfln1")Lifu..:J~1Dtj1utl,.J 29 - 39 mu1u~ !.Jl:J'.JBtj1Utl"l.J"".J~ffifl~ 

tlU1fl1~"1"iC1fl'Yi'..:J!'l110,J't~B 15 - 50 itiU1Ul1U (Cheng & Liac • 1986) DH1.J't") 

fltrnJ r..ii:ir1·di \rl'i 1~./irrr11Jtil.J~luth:-:vrh~RTliJLR>..r"futf11")1n1") Lv~CIJLfllJ"\t1t10.J,Y..:i~mfl~ (fl1")1..:J~ 6) 

~U-hR,1).J L !!l>JrtR,,~filLl.JUJntru fl~i!fl"i,n,,- L ';GJtlo.JRT))J2:11"lLL ~~ BH1..:Jrnl2:l~cu 

• ~..:ru1v:::LL fWl..:J 'tlf 11f\1r1,1>J L ~>..IA'..:in m,~,lfl n 11,-::;~1.NIL wn:::~ ifl2::1(\'1R,1>J L \!\>J1 un ,") L ~" L Mu 
t1n~l'l~nn·1--; L v~CIJ L "1.1"\fltlil.J,Y.Jflffifl~:::~~ 1unm:::M1otj1u,:::~~ L'l,,m:::ru-11") L ~1ALOO.JR"l1JJ 

L{!f>..n.l1v:::'UlLfWl..:JR,1~eftt'un"i Lv~fULViti\fl !h~Tf (2534) 'tfl Lfflm11f\1 Isomotic t10.J'4--l­

~ffifl~t1u1111w(.lll1v:::o~rn~mm 28 inU1Ul1U !.;i~::;~ Isomotic Uq::;LrhJ,-::;f!'1.JFl,1"L~>JVrt.Jn 

n 1,- L v~CIJ L P\1.1"\,i 'tf\fl~ n 15~"11>J L ~>..m D.J ~Lnfl~~n 1.f\'1 I somot ic ,t ..:i q::;fh 1'l ti't1.Jt'f ,LL w 

Hypo-osmoregulation !..:i~D.J1fw-~.J1U ~~1~.J1U~'l"iv~1'1f1un1,1q,~L~1.l"\,i~ru 



• 
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LLt1i1'1un1"i L~-lfl-f..:,tt ~:::s:lfl,,>J L~~ LLf\'1un"ilfflf!,1>J L~>-m'Y111"i:::mNI L WJ'l:::~ 

r'\~::;r1.mt\Dn1"i L v~f\lL fllJU'\fl L lf ufi'U ~"i'411 ( 2530) m.r11~:::A\.JR,1>J L~>Jf\'Y11, 15 rtlU'1Ul1\J ,r..:i 

v:::Mf!•nn,"i L v~f\l L "1.f'\flNfl'A-3 L ·,·rn:::,Y-llfil-lt\tl,"itl1'1.Jlff,'l« L f,t'rl..lr1mW.L ')fl#rl>JMFl,,>J L ~).N\'") L tlutru 

'1 m ,,. L ~..:i r1.f ..:i '1 n,,. L ~-l ,Y-l '\u"i:::~1..11-1'1,>J L ~~ 'lrnrnm 'U'.1'11fr1 B'l « L flflO\,Mlf\a 

n ,,. L fft:i..:i 1L thnn ff o..:in-,,. L ~-l ,t-l 1 fflm:::~ml'OJ'1n ~~ rirn,.rn ,,.-rm~n,.:::t'rllrl,,>J L ~wn2:11 urn 

L ~-3 -unMn"l L ~ULL Vr}lmn LfhJ'11J LL Nt:r\')'))J L ~J.¥1 ITT-l~ L WJ'lt:~tln,,. L ~-lU1vt:mJm:::mm 

28 ftlU'l'Uffu 

~ ~nM-0!ltmB11n,"i L~-lflrn"i L~ULLtir}lD~'lutl,-l 26 - 32 ° 'll ifl2:1~~ 

rt1,"iL~ULL1.J'A-3'lu?IR'm-l~LUu11im11n,,.L~-l ~ULflo-.1v,nn,"iL~-lt1~'\url,-l1.Jrn2:1n~WJ,, 

l'i-l 1.Jrn2:1n~"fDU fl'-lffun,"i L ~ULL1.l'A-3~flM~-l L ni.in--,,. L ~ULLtir}ll.Jn~f'l'lJ.X)~n,~ 

-.;i,nr.imTt'l Lr1·n:::~1fl,1~'?fu1f")t:vri,-.1~~ ti'1..lfff"l"),n,,. L Mun,:i,1r1,j,~,,LLNt: 

~ ( fl')")'l-3 511 6 ) 1.h·,n ti1,Sjf),,~1furliL l.JU,J f) f4'U 't..:, U1v:::LL f:wl-l 'l ~ l ~1,~m~{)fl?I i)-3 n ,,. L ~-3 

r11'-lru'.ifl1"0-l n1,"i:::t'r1M L wn:::~ Chen ( 1985) ")'12:1-l ·1u11GC11~ L wn:::~nn ,,. L v~flJ L ~1.f'\f"ITJ D-l 

,t-l(l~'1fl'"lvt:D~'l'Uth..:i 25 - 33 °'ll !..:i~~u-ln1"l L~-lR1'..:illrimJ'lu?J,..:it'r..:inrh'l. LLf'ln,,.Vn,"l' 

Lv~f\ll~U"\fln~ULf:wl-lR'1'1>J~ffi.L1.J1.1,Jf)r.j''Ulf~~U tl1vLfiuLm,:::rl,-lL,ITT~'1U'lwit.DB-lfl1"l' 

• L~-lu~'l'Utl,..:iq~ UBnv,nUmn~,,.rnn,"ifl'")")..:i~ifl'lUfl")"l'>Jtl1~nu-l,t..:if\ITTfl'"I t..:i:u~'\'Ulh 

?f 12:1 L rruMLa-i ~ R~ ~u L ~m•ft:-J~un tt,-,::: L 'i-li fl7~l:lil~'l tim~:::t'i'UITT-l ~~'YI -·hQ,~ 

'\unm::-:~rn:1-iutlD L ~..:iUDnv1n~v:::MmMl',:i2:1 ooir-.1~u LLNt:1"ULr1-lLLflfl"\fl2:1fl"i-l ~CIM{}!l~..:i~n1, 

'l'Ufl"i")>Jtl,'1Vrt'-lf\ITTfl'"lmJ LL~1,t..:iv:::ITT"1"inmm~'tt'!' LLfilh:::~mmun--,,. L v,C\I L fill"\flv:::Nfl'A-3 

Bt:l,..:i 1"i!'f fl,m:::ll'~tuv.~Tm..:inTi L ~-lRf-lU 'U'.11~vr·n« LfTfl1l\lWlflBn,,. L ~-lm~wm~vu L flu~ -

Lflfftlf 

UL)f) v'ln r,j~i),r,,r -l ifll:lfl")..:, LL~ ~~-l r.r,mf\B!fv~li~U")~ L f'f l:l,f il-l ,-\,:iu,t't..:, ,r-:i ~')li 

ri,uH1-lLrl'U~>J"lflliltlf)!Lv'U~ITTl:ltltj~'U'IJ") Vlvt:Nfl'A-lL~~~tu LLNt:fl7"i~~rr.i~ 

"\fl~fl"i-lfifltltf'i'2:1,m~ff,mffllil-lllilL~-l ;i'..:,ltun,"i~LL~L~fl-l"i~~tmil-l~~UtluL~-l~..:JLflu~n 

1:fv~~~-:iVirl,,.,PrA,--,~'lv 

RYWLTbin~ft-th-3 At pH flfl~llilL~-lflR,Dtj"it:\.n'l-l 7.1 - 8.6 !..:inB1,Btj'l'Url'1-l 

th'1?Jfl-l~~ L ,nn.l11f72:I L rl'U (EPA, 1973) LLfl~il\11"-l Ln~OH'l-l\,,ti-l~B A, pH t\tl,"iNfl'A-lflimfl 
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'i:::2:1:::L1mn1'iL~..:iVIJ1u1u LLf1fl..:J1M1tt'T..:iR,,"L~,.flnn..:i~LMu 9f-lMLfiuwru:JuLUD..:im 

~,nnD..:JL~fi1..:J"Jrtt..:Jtlrulli:DDnm 'i1~D1ITT'iihULnu~n~1-3:D~mli1Utlil !-lLnnQn~:Dl:l~ITTli 

"ifl2:l'rl1nLL tJR'1 L ~Hv:::m1 « l f'flM'll'ffi L thJn'ifl!U 

U:Dn ~,n \lm L ~M'll'f'l,'i L \'.Jun ·rnn i),:Jl'!')"l UlID L ~,l "\f)li L um:::mViil~~ L 1Mhil' 1li L ml 

~-lLnf\v,O~'H?l:D-l~U1~~1li !..:J~U1U~L1M..hil',liL~Uihtu.nn>l"lnrun~Lfiun'ifl Lrln-lv,n~,n~ 
~ . 

fflfP),i LLri::::m'inu~2fQnffm-nm'Pfi..x'l>JtJ\}1uU, 11flltl m:h.J1,-rfrn~1nr..irt1,'i-'fflR'1 pH nD-ltlD~ 

n,,.~nli'"'I tl'i,na-1,R,'UM"'Yl1, 7 LLfWl..:J1,1"Lnflr1frl~Lflun'ifl1UtlDL~,l !11'1'Ltfiu1,~u1uoo'Ulu, 

v:::f:k,frlflD0'1'iL~ULLUN-l?l:D-lR7 pH mn1lh 

r..l~1nn,'i,LR'i,:::m1tR1,~fi'i:::w1,..:iR, pH LLri::::i!°fl'i1fl1'iL~~~L~Uifl tl'i,nL}i, 

pH LL fW\-3 R1'l~fi~Vl"i'l0 ,,. L ~ :D-3 tr)wQh u,v:::LL r1f\..:J 11'1' L tfiu11R1 pH ?I i),l n,'i L ~,3 ~,3 n ffi1 

D~1U~~ L wn:::rUJ LLJj.;,::: LA2:Jth11:t..:i,u1. pH ~ L WJ'l:::~rn,,. L~..:i,t..:i(lITTf\'"lv::: L flu 8 -

8.5 (Chen, 1985) 

1..lbrlalai)nlLwk~~ (D.O.) '•innr,,im,'i~n,n~::: L~1~1'1 R, D.O. ?ID..:! 

~'"11ut'.JDrri,,. L tM!:IULLUN-lflrafl'i:::2:.1::: L 1ITT1UO'l") L ~..:, m L ~n'l") L ~ULLtiii-lrfll,v~J..11~1nn1")~..:J 

• "ifl!U l1'11~1'1~:D-ln,'i1Ufl'l'i1f:DDOfL~~nfu t"(,3~:::Ltfiu1~~10fl1..:J~U?l:D-301'iL~-l~..:J!T-ln 

• 

• ?IU'lf\L~:Dtj A1'1~:D-lfl'l")'1fD:DntL~uB'..:i~~n l.!)'J.J1llltl:DntL~U~L~liumli1Utl£1~,lg,3otj1u 

'i:::lrl.NI L ~..:J'rl:D ~") Lfluifi'u-l1t°LA➔il-lf'lfr1 LLri:::: Lfl:D L 1ITTrJ,U1tit-l"Lfl!U n,'i1f:DDnf LvuJ°Ju1n!u 

~-l~'11~:::t"i'1.ID:Dn!1vu~s1~1:1u:Dtj"lut'.JDS:lA.oo~,:ifl1~'1t"ru ~u1rlurri,,.1~i.n-K1Asto..:i~\l"1R,~..:,ff,3 

fu m~:l'fAul:l"JOOti"'lru uri::::R.~:::~..:,!ul1nR-f..:i1-1tt..:, 15:ki L~iflfLRsfo..:iJ'l,! .. HRsto..:i~..:i LLti~v.ni1u 

A,l'f v:::oo~..:inn 

v,,-"rfl.tl' LLri::::~ (2529) 1~~"'Yl,'i~OH'1LLri::::f11tJ1, R'l D.O. ")':;:lf~Lwn:::~a 

n.·H--J~!\JL~U"\flna..:i,t..:if\ITTfl"):D\}V! 3. a m . /tW)'i uf.l:::F\,ffi.Jmn1«ri.") L ~itru1'1tl"\flW:4flil'.rn~o 2. 2 

U'l./tW)'i tiA..:,1un1") 1~..:iR..f.JUtl'i1nt}1,r\, D.O. ~rumf\~fri:::lru 2.94 m .~") !..:i Lfluth-:i 

riuun'l'i11fLA,a..:i~~ v:::1~11A,t"i'.Jnm1v:::~"'Yli1")':::t"i'~1wn:::~ utf11v:::'Ulfi"'Yli,")':::t"i'~~«~ 

n,,. L v,~1'11fi11 LL'11~:::t"rtii'~nm,\l,~~trJ~nn1") L v~~1,i1fim1n..:i,t~(l"N1fl~"1ann1'hl'o2:1 t1~1..:J'1'irf 

,i,~1nn,")',LA~,iITTR11~fi~:::i-n,~~mllltltln!LvU~ITT~Dtj1ulJ') tfui!fl~1fl1")lv~~l"Ui~ 

i·n.rh'U1lrl,1~tfrru ~-l:D,v11wi..:i1,")':::t"i'1.IDan'.ff L ~ufr,3nm1-u:tr.J~nn,") L ~~~ l ~1fifl 



• 

• 
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'Uflnv,nlflmflIDDn'lJL~uVlt'l'1Lnu11R~ri..ifW1on1,Lv,f\lL~triflnD~~~flITTfl""'L#i lflmnM 

~~L~U1tl ifl2:JLwtt1:::1urun,~ri)Jt'f',S~2:1,fl (Super-saturated) "s:'r.lEfflD,t~~ITTfl~,2:1~rlu«u ifl2:I 

r.J~:::Yl'11~~D'1n1t'f~f;JD~~ L ~Dn LL~~fln'l1~n'1-SLLM L ~'Ufl1n1A wfo~~n1u!D"\-Sfl Gas­

Bubble Disease n,, Lftr1wn1'tr'r~n~ .... n1uoo L ~~it~«u ~n.~::; Lftr1Wu1~ L wn~115:'r),"i11l' 

LR;D~M~n,2:11un,~mooontL~u1uoot'lr\1f1'1 t~tY1~1uwL~~~1~ A, D.Q.q:::f\'1~ 

th~ L ,ITT L f,s:lfl LL~'v:::s:lf4'1~«u L ijLIH'J qu~iff11UflLIU1Jl2:I ~-v,nl!uf\1q::;oof1'1~ L !fu2:l"J"3Ufl~~ 

~flDU L f1Sjy\ L ri,n~-v, L 1!U'1l1)'"rU -v,,-rnl! LL~fUJttn ( 2532) wu1,1Ut@ L ~~tt~flITTfl~f 

LR~ £1.J ,h't'lfl~fl L ,m-v:::ri1rn:::L1un '1J L -vu~~, L flu, :::2:1:a ,mif ~ LLf'I 7 n~ 16 ff',"UJ-l "\fl2:H nm:::1 u 

n,~L,m 11:00 - 17:00 u. '1.Jtru1url,~L,mlr~nm,~~fl,,~r1n,,.1fLR~o~~~ ~«uonq,n 

-v:::Lfhin1"jOO~fl,1n1iL~~flon1-sLftf1"\-SR Gas-bubble disease LL#"l ir~L\'.~un,,rn~wTflR1~ 
~,uW\'£1~1,r~,2:1 !~LmtruLflun,-sooll'u~1,.w~~ni~,.,rt" DH1~1-sNfl1"'11,.;rr1~1q1,q~S:'rl1i 

1fLR~D~~~u'U'.I flu,q::;n,-,,,.,rfl"j~;r1J?ILl"DDn~L'vU~ITT2:ID~~,2:1 L~1'Cvl1-SL~.Jf1'1LUU11.JDH1" 

rnn-~~mw 

A'YUJ"U.t1-i-u-mrn!t"l r1,1U\ti1"1mo"~--Lu1mSlrhu~1un," 40 - 80 L '!u~ UJf'l'l 

ifl2:IA1~ti,,,ns:'r),,oo~ Ls:liJ L ,mn,,. L ~" L~ULL~11.l "ifll::lnT'i~T)J.J?(umniuilu ITT L ~ 

m-v,n~mru.L~flnu\itl~nfull'u10" ir12:1wM,,.~nH1~,u~~2:1m~!,m~'1wfo>-.rrrn1,~nH1 

1 UR.f ~ U mri,fl,R,,>Jim" 1ml LI~ 1J'"lf'JA,,~1ftr~U"lfll.L ~ flflU~ mh~ ®2:l~f\l ( ,"livnf 

LL ~fl~ , 2534) A,R,,>Jilli ~ ·1~;r" n~1, L flur\,~mJ1u,:::;r1.Ja WJ')::;~Dn ,, L ~.J«f!1{t) 

·,nnw N'ni"l L r1,,~~R,,>J#~tfi:::i,,1,.J R,,""1..11 .J 1mi.Jffrr·nn .,. L v'f\l L VIU"ifl M 
fr-r-1i1~Jrfttifi"11l·-1-.lr.to'2:l~f\l LLfffl"1~ L ~1, fl'l"i L ~ULL~nD"f\,R,,>Jiti1.J1ffflOOfl,:::l::l~ L '}ffif)'l"j 

L ~.J B1j1 'Uwnl'M L wn:::~~ ~ ul::hn 'll'i f11>Jf\,r1,,~1trl" 1~..J fl ti·-nff u~ L f!'UCII N)jl-;;;)')f)LL lifl..J flBU'rm' 

'1mrlv,M\:::nBU~U LL~LL ~flfJUvt:i'iiN L fluntlfl~ L wnt:~')2:1 st~1u L 1fo~11Umm~LL liN"flflUITTU"J"jn 

1.JDn'1fi'A1,,>v,nn,'l~Ln~~D.Jit1 ~.J-s,l::l~L~l::lfl1UL~D..JU'11i'nITT,111u'l,2:1",'Ufl'l"j~nhrl~~2:1 

ITT.J~'lffili (,,iYD:f LL~Anc:;, 2534) 

t.Baru-:tnn~uoo ,~ -v1nr..1M1,.~nH1LLrW1"1« L ~1, R,,>J L f~uniNrtl4> 

u1,,,1"i~•~>D~1u,:::lr~r11fl:t~o,t.J~ITTfl~ 0~1.J1"jRfl,~ w~1nn.,i1r1,1,:::\1A,R,,~1f • 

"i~wi,~~mcurnit11m,.~1..J>Mnhrl 4 fr, ~LI 1ULfl"jl1, 1U'lfl{l1, LLD>J"'WLUt:1 LL~ wo~,w,i 

,ruj,i"i1f11"j L v,CULVitJ"'ifl ffl.11, LQ'H')t;LLD>J"'W L U2:1 LLrr.::1u lfl-Sl1 ~,.~filLtn.rilnr3'wti»rfl"j1f)'l"l 

Lv,f\lL~triflnu~it"flITTfl'"l 



1\lfl'Jffitlu-mmJ'UJ L t1H L flu?n:lmJ'>lJ"\f)l:J~'ttl1'1~f)l:Jfl"Mi"lm1Fl1fl'"I Boyd ( 1985) 

'" l ml'ff11A1LL:u®J \ \'h:J'Lutlu L ~..J,t..JR,"lflfh'UJ L1'iU 1 il1U'LUtr\U 'LU'l:I~~ ffl ( 2527) "i'12::f..J'lU'11 

,-:::1r~fll'ft:l'Ufrl,"l l1'iU 40 mu'lui(utr\u llf'lr..lffl')"j~f1111'1UR't-3\1ti'i1nl]11 A'lR,'l)J l ftl'!Utltl-3 

LLBU'UJ L Ui:!~,il~ L ~..J 0. 23 - 0. 45 ~u'luffu#lu LL~ Lflil~')")fll'l-1,uruim'l"l l ~-3 ti'i1nal1 

1~ilH1"1flLnfl!Uti'U'11"lL~..J ~..Jt1UA,R,'1~~'t#q.nr,,im,"i,LR"l,:::~ ~..JO,"il"il:::Lt'.lu 

L ~-m u,m..J~Lwi..J~m..Jt1il..JR,,~i°t'r..Jnm, 

~wr~>..nnmo,3umtUH Ui:i ~,nrn L ~nWu'Luilil L ~" q:::,nq,nno..J L ~"t-3'!1.J 

• n,2:Jaon>..n '!..Jmw..nnDon>..n'1u41.ltla..J ~L,H t1D..JL~t"i'..Jnfrl,q:::ro..nn!uL~f\'-3~fl!u ~1.J'lu 

• 

n,,-~tlD..JLtlb::!Lwstl\1 rl,>..n"inn"i:::~~1~1m:in,"iL~uc\,2:Jt°r1 

~wt~>..nrn'tULfl")~ Lflurl,,~-u:tr.J~~fll:Jfl"l..J~:un1"lfl"'l'l~!~f1tlD"~..J~ffif)~ DH'1-31"l 

I'\' fl'1"'1 '1"lVi>~1uU Wl..JR,'1~ffil tn.J,Jna'utf1.Ji!fl"l'1f1 '1") L ~Um.JM ll"1\11lh ti u..J,t ..J O')"il L ~~ Lff flf U 

m..J~m.J L tfun,,-M>..nrn'tu L fl"im,qtr,J~:un,"l L ~~,ut1:u-3LL l'IMfl:uu\lhJm .. nr\'lflM.lfif..Jn,,- L qftiu 

l~~fltlu-3(\'..J ~tlf)'l"iL~[l..J~)J'"Ull.L~fltlUW'l'L~>..nm:uuntL"ilUffll:J'LUUtl~,"j~MLt'.luA-t-3R"i'l, 

\\>J'1Jj L fiutlUR"l'1l:Jf'lilf\'-3 LLf\ffo,qrt.Jfif,3tJ"j::;t:,y$ml'ffl:u..Jn1"l L "il~'lJ LJ'i~,i 

~>J'1Mlil-3Wilrl l l'ffl L tht~"iil'lW"l"ifflfl,'1~H'1-3~-3i"\Dn'l"l l q~'lJ L fl~fltltl-3LL ~flilU 

• ~ '!..J L thtt'r,rn !1-1,.~11~nwl,>Jfn"i>J?f ,~n D..J tlu t!u L nu~ ,!lU~~D-3 r,,i m ~~1~·:nn ilil 

"il1f1f1'1"i~n111 mJi'1RTl>J l 1J'>Jt'Utlil..Jffilrl L lfflLLWI..JR'l'l~i°ilH'l-3SlU'l:J~qJi\ID'ft"i1f11"i L ~ULLtm-3 

R,'1>J!:l'),tl tl-3 f\' ..J LL f\ '\U\ iffl..J R,,~i'trt.ti!fl"nn 'l"l l ~ fl..J i'l'-lmlh ilH'l-31 il'\'f11U,ml'i'-3n m,i.1,-.:;i:::! 

--~~ L ~1'1~>..nM'tilrl L l'ffls::tfl,,~ey\on,"i L ~-3f\'" 

~tlD-3ffilflLl'ffl1Ullill~-3IDUVitt-3q:::,n-.:;i,n~'LUfi"i"i>J?f'1~M1'1"i~1fL~-3 LL~nn 

~,uriU..J-.:;i:::,n-.:;i7n~~1:11:f'L"i'lLfl>J~-31ti t'r-3~U1tlfl'1"iL~ULLtt'N-3fl,'l)JLf>Jfut1D-3ffilrlLl'ffl"il:::SlA, 

• flfl}j"J~M L trn:::tJn1f11..J"\fll:JLL ~flilU'1ni LLf\O'l"i L ~uc\'12:J~ w?tln'1"i1~M"1tl1U"i:::w1,-3n'l"l 

L ~-3':3..J L t'.lurl, L ~1\lfl'l"j L ~'1Wilrl L l'fflm2:J1Ut.ID "i)")f)r,J~ffi'))J'") n,,~flf)'l")ti~>..nM'tilrl L l'ffl1U 

l.IDL~..J~-3Lthtnn~~2:J~..J~,"i~'l"ifll'l 

n""r'S L ~t\l L fh.J"\RLR::Nm""r'S L «u... q,n ~ 1::m::n 'l"l L ~Utlil-3 ~ A'l'l)Jl:J'Yl LL ~i'l'-lmlh 

(l~ 8 LL~ 10) q::: L~1'1~~A~l:JA~tru LL~r..lW'l1"l, LR"l1:::w:n1~1f•n:~w1'1..J~rlil-3 

~~~ "~'Cll,J~f1R~-3tiuf:u~Ln~Lifu-3~U q,n~~tltl-3f)"i'l~ ":::L~11n'l"lL"~'1JL~~fltli)..J~..J~ 
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1 ~i:1-1~n7'l'V•1ifli5-!'n L fhnh-:i'l ,i-3-~ Lfn\1~uih-J1rfl L vu1,s:l 3 rl,-:i l!!ri'lu-ru~ 60 , 90 u~ 120 

• f-:iuf'l~th-l ~ ,mflA,,u1,in,!,-lt1'\Jm::;mm 30 -ru ;r-:il!u'lu'!u~ 30 1n:i-:in,"i 1 ~-:i~-:iu,q::; 1 rhl~n 

1hrnrl-l~n,- L "'tlJL,itf\,ifl<n"l~mfSn 01l,-l't"ilTfl,>¥1"l,~L~-:in1"i L v,cu1,itf\flLLrlfl-J~ft L ~u 

-iu--ru~ 60, 90 LL~ 120 ~um L ~?10..)n,"i~fl1fSnff u1-:;i::;mq,nn,--;fm,-l L ,ITTfi'-l 

nffi,fl"l-:lt'rUl,"ifltlnR"i,tmfl-:1,Y-l'lUOO Lm,::;-:;i,nrl,-JL'1ITTfiLUJfl£lnLflurl,-J~flUf1-JR.J~ (~tl 30 

'!U) L rJu~S)Urlnm::;n,"i~.J~~Uftl~tl\l UflOv,ntt"i::;li::; L ,ITTlf.Jnfrn L fluV11m>J1'u'rU"\flliffl 

'ttmfl-J07"il~-J,t'-J~ffifl') 

• n,--;mnR"i,tmo-:i,r..:i~mfl'.v:::L\'Jufl'vn"i"iM.n~~Lnfliu-iutu,iou~o-:in,"iLq,cu1~1.f\fl "\flli 

'lU?i'l-J L '1ITT~.Jq::;flt)nfl"i'l1J )"Ju'.;)::;~flffl"iritifl,W)"i LL~rt'l,"i~flit'. Lf1\1i1..:in,"iYl'r'l~ L V0J 
mnfu LLf\~-:;i,nn,"imnA"i,U ~?ID.J,t..:i-:;i::;flr}~f\'rn1,rlmm,"imnA"i,tl LL~ LS'lil L f'l\)trn::; 

rn,i,t-:i-:;i:::1 ➔)11'Ufl,~,"imnlu ~'r'l~1">Lv,CUL,itf\flLrifl!U't~DH,.J"i'1flL,, (Skinner, 1982) 

'luL~D.jO,"ifltlnR"i,tr♦$..)Lrlurlntf...l~2:.1~.J~L~..:i-:;i::;li'o-:i~1n~ Lm,::;'lurl,-:iff..:inITT,,r..:i-:;i::;nuo,m"i 

Rrl~ L ,-,ITA,"iflrll..ffmmD,m"iWl~ '8..:iuon~nn-:;i::; L~,--;m::;w1,iLLth 2:1..:i L ~,"i1JL1..:itru~~ 1nfl 

n,i1u,1~no..:it!'r'luooL~..:i-:;i,n~mmn,m--;muLnuwi« uon-:;i,ntt'lurl,-:1Vrt-loon1-1i,tl'lwh ,t..:i 

-:;i::;s:lri,,~flULLomn ;r..:, l!un ,"i~fln ,, m2:.1'l um L ~..:, 'l u?J '1..:i U~..:i li'o..:i ,-::;JJfl"i:::'!..:i L \ju\1 L fl!H 1 m,::; 

• 

.... 
tl7vt'r.lml')'l«t-lfl7li ~fl'\\Jlj1J1j.Jfl1"iLv~CUL"1..J\fl?lfl-J,t.J't~ 

~UJm,"iL~.JUu ~fli,otj'lu--;::;lftNnl,~'lv Lm,::;-:;i,nn,"itlAflH~,t..:i~L~..:i~,li 

rl'17).MU7LLUU 50 ~'1/fl7"i'1.J L)m"i "i:::li::; nmn,"i L~.J"i'1JJ 128 -ru 't~r,JR,,l~"i'1JJ 5,200 fl"\~­

n1')J ~fl 1, 368 fl"im1'JJ / '1.1 tffl"i,n'l"iLLm L Uono..:in,"l L ~..:, L flu 1. 4 74 tfR"i,n7"ifl7li?ID.J,t.J 

flfmfln,"i1~..:is:lrt, 62.4 % t-:i~m,"i1~..:i'lu1-1.f..:1Ut11.J11m::;ill1..JA'1,m1'°lL,v1rhioH,..:i~ 

LLf\al:11..:i 1--;f1,n"21..:iSlfo™,-:;i::;n--t,iti1'~-l L ~'l1'iilm,"i L ~..:iMfu L ➔o..:i~,·n.11'1..11J'\..:i 

~D t1fr'i·-1rn·nttrm1t'(-.3~ L~.J (Stocking Density) 1m1::;n,"i L~.Jr1.f..:ittn-1,itAAti2::1,t..:i~,LLUU 

• mn "\fllit'rfl"i101"il.100litt"l>l'tl\' Lnflv1nn,,,7.JLU.JU'lUfl1"i l ~.Jmrlou LL'1!ut'rtJA'1'1iJ L ffflLL~r1'17iJ 

~'l ~?ID.Ji L ~-3 5t..:i'lu~n,"i?.Qnll'o.J tfm,n·1"l1.Jrulliv:::n "1\.1Ufl't~"\flli~,,on'1,nn ~n,--;w~ 

TJfl.Jilil LL~?1U,fl?1fl..:i,t..:iMo-:in,"i~tm,2::1 '!..:i'1,nr.Jm~~.1.r-nnn,")'~n~'lur1.f.Jtt Yl~'l~tf1~1, 

ilil~L~.Jt'(-.3Lflum"11"l4m~~~ Lm,::;"\,i2::1tn'trn'r~n,--;w~no..:iooL~..:it'(..:i~mfl~~::;otjm::;mm 

1,000 fi"i·W11'JJ/'1~ ft.J1!UWln L "i1l.nt: Lrn.i1·1t1uff.Jnm'1trl'~n,"ir.J~ L Ynfrtl 1,300 n"im1'iJf'\1 

tf,1f£i.Jn1"in,2:1rt..:1Vmu1fl 40 '1',;7'"\m1'~ fi'.J1!ull'o.J1.Jru12:1,t..:i-o;,JJ 52,000 11',/'1"1 ~D 32. 5 ~'1/ 

,nn..:i Liffl"i 'Vl~m'hl=lfl Ltliltf'fl"i701,fl12::I 10 % fl2:1.J.llru)2::lr\'.J~7LLUU L ~-l 36 fi''1/VJ'1")''l-:I Li.Jfl"i 



• 
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LL~ITTn \ "i,,,,mwu~:.-:t1,1:1r'f~Mt1u,f'l'Mwtiu L rlu-1v,ntrnr1,~n1, r1,,ui.-ru,LLtlu'lU11,'l L ~-lfl'v::: 

s::1r\,rWi'N-l vt: L ~1#1,n,"i,'l-lLLWU~--lnRl, vt: L fiun,"i?h1JNflA'111i'~,1:!~ L W)'t).'.fl-lf)'l"5nfu:un w1--.11 

~M~'t"iv,nn,"5L~-lL~,nfu u~«..:,Lfiun,"iootl'fl"i,R,,"L~-lv,nttlf,1,~'lvL~f'l«uv,nn,"l 

L ~-l,t'-lmnutlmnn LfTU'tlJ 

"if'lt:i~ 't'I..Jtl',i•nwni.MU,LL tlu~ mb1:1-l ,U"),tf n ,"l LL~~ 9vl L t1m1 ULL u:::u .. m:::n m.rn"i 

1~.Mm.i'N-1 L~-l v:::s:lA,fl,J1uth-:, 15 - 30 11',/fl,'l'l-l LJ.Jfl"i v,,,r,>.,! u~-raJ\'In(2532) 1f\'Y1~ 

n 'l'l~m:nLL ~1.l"i~ L ~fffl"l'lfffl-S'lff)'lU!iru'lLL tlu~ L w.,n::;~ 'Uf) 'l"i L ~-l ,t'-l(l 'N'lf'l~1 uilil L ~..:, W'\ti'i'l 

AT"\).MU'lLLUU~ L'~1i.ri~ufi~~m.lru:iflfft:11.l"i::: L~,11' 27 11',/fl'l")'l-l LJ.Jfl") ~m"U\-ltlU'lfl 30 n1t1 

LL~ 22 t'h/fl'l'l'l-l LJ.Jfl"l ~wt"ut'-lt1U,fl 40 n1'" t..:,v::: L~--hr.i~'t~,,)..f\{)~L~'h:1-:itrrn,'llifl 

"l,nn~~n,"ir.irm u~t1u,fl'4'..:1M't:J..:in,"i 4'1'..:ii!urnnn--t,'lLLU:::U~ LL~•u'fl-n,~nifl'o-:im1frn:::n:uu­

n,"i u,v:::d'ju~nmim-l~..:i~:::rl,H1~1"iL~-:i,t-:i(lffifl~1ulJ"i:::Lffi'tm:i d5u11.JOH,-:irn.J"i:::~mN 

,ruv:::~r,mM-l n ,"iNfln ,"iY1~1:1«u~t1,1:1 L 'NU "i,~ n ,"i1'n Y"lwrll'f.L ,fl~),J?J o..:, LL~ U""i ~ L f"i flv,n 

f)'l"'j Lf,1vtlfll.Mo1:1,t'-l'N-l L~-l\1U'ltLU\UJ'lf) Ll'iU11.JvuU'1u1n,,- LU'l L~ 

• 1. ~~tlD-l~'!''lun,,-L~-l~-l~mfl~ v:::rr.imH,..:i9-:ifl:un'15Lv~~L~lJ"ifl ~OW'N 

• 

. r.J~tlD-:J~-l" L~-l "\fl1:!1Jv~1:l~,,-~'l'lfU'lM\1 

- 1-1,," Lf!f" R,,-f:'rl,"'S1'nY1'l«B~1u'l:::t"lu 28 mu1ul1\l 

- ~~ rl,-l~~Lwn:::~ u,Jm:::"1m 25 - 33°~. 

- R'l'l).JLfJun'lfl-~'1-l R'l'lD~'lUrl,..:, 7 - 8.5 

- ri,,~u1ffll:u..:i~ fiB-:, d'.lur.iM,mLN'N-lflDU~ A,R,"HltJ1uth..:i 40 - 80 L~uJh>Jfl"i 

- ~moo:un!Lvu~m1:1D7J'lu~ R,'l:utJ1url,-:i 3 - 8 ~,u1u~u 

- tftmOO'l'lD'l~,,. ff,M.l"NITT-:Jmllu LLD).J'\)JLU1:1 tl~~~Lttf\1~~m-:imn 

2. 'lU/1,,- L ~m~ ~:urn:::~mm:u..:in,"i L ~..:, v:::#u-:i~r♦-n"5nn1u L 1fo-:itifl"l1R,," 

fflJ'lLL UUtlu-:J,t'-:J~1:l'N-l L ~-l 
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v11·"fm! urtfl/fO Ll ~WJUn nt!A1'"2:f , 2529 • . n,,tflirriitlilnl3 L v'UTJil.:Jtf),t.:Jf\ITTfl""l1U'l::::i:J::::n,, 

Lv~a.,\,.:,~ . ,-,1:1.:,,uin,n,,~M 1/2529 m,Um::::m'l)"y)1D1:-J<i'-:iw'rfl,-::::1:-Jt:1-:i. nt:1-:im::::m-

~1t:11:1 . n,->J1.l'l:::m , 26 ~ •. 

Penaeus 

monodon Fabricius, 1um~uv,n~~t:1n!Lvu . ,,1:1-:i,uin,n,,QM 7/2532. m,U­
rn::::mh1t:11:-J¢.:J\.11'fl"i::::tm-:i. no-:im::::mh'1t:11:1 . n,->J1.l'l::::m , 30 mt,. 

~"i'{YI YJ1"'Hl:lm"'l, 2530 . wm,-:::::m.mil.:JA'lli.J LAm:::tru,h.:,~ f\D~Pl"'l'ln,"i"'ltlfl n,,- Lv~f\lL~tJ"i,i 

LL ~n,"'l~nfl")'11.J?ltl.:J,t' .:Jf\ ffifl '1 . ~91 L fl!H ~t"\All"lY12::11fl!'1~{~ mf\"ltr 1''h1l:1'1fl!'1W1{m.:, -

~ L~ ~l4trun"i®M'l,Yl2::I,~ > 35 mt, 

~"i'¾YI m''Hl:IITT"i, ~Lr!t:-J"i" t12:J:::::~"'l~'l"'lf\"rl LL~Ltlt:-J~n'1 LW:::Li-'!'lfl , 2534 . tl~£l.:J 

A'l'li.JL~i.J n,"ifrfl~'lUfl'l LL~"i:::1:l::::L,~'ln,"iti't1.JWY1l'! flui::::1.Jl.lfl,'l~UDtl~n!D.:J,t'.:Jf\ffifl") 

,-::::1:1:::: L v'fl.lffutf . "'i'l1:-J.:J,tu),,1.J'l::::t{i.J"l1"11n-1"jYJ1"~,n,-~rffl'"lt1m-:i~-r-:i~ 3 . ~l4trun,-n1-

)JW)"h111,~ , 

n nf!fi! L ift:J-:iW1n11 , 2530 . !i!JITTn'l"'l L W1:::irutf,t'-:if\ITTfl"1.L~LL U'l'Yl'l-.ln'l"'1Utt'1111l\M'l. Lum~., 
.--

m::::nt:1rn'l"i~1"l?1,n,, ITT~'1,Y12::11fl!1W1'ffl,m,w.L~LYIR\U\~!,m~ Ai-:i~ 1. Ltrtl.:J~Yn:I, 

10 m!, . 

tn"'i'\l.:J L ~u~-1'915:1, 2529. ~f)'l"j L ~.:,,t.:,~ L fl . Arn::::m:::m iMl"lY12::1'1~ LnHFi"iflf'lW!{ -
11::::::v,11 m~m. 2530 . A,'1'-"tLri°l:l,trrn,"i L~-:i,t-:i. mA"lY11"lY12::11fi,wi{m.:,~ rn Rrn::::1.J'l:::i.J-:i 

mn"'h1l:la~ LnHF1,f'l1wi-f , 237 mt, . 

,rn1I'1:1 w'r.:J~L,YI , 2526. n1,~nH'1~~t!f,i~~~UU1,r-:i~~umhnuA, v.UA"'i~fi'l"iU'i,YI . 

~~Lfl!H ~qJU1"lY12::11f'1'1W1"5~ mA"l?l'l'l1~YIR'lmJ{Arn::::Yl1"'1'fl::11n,fi"i"ii.JYl1~ >-M'"l"lY12::1'1~ 

~.:J?IITTUA,Uffi , 29 ml', . 

,~ ~~f)"j, ,"'i"lYI!! !T1m LL~ ~,~ v~flA'l"'i, 2534 . r.Jrnlt).:J,:f.;)¢1:!Yn.:JU L ,Pr"i'Yl2:n 

111-:irn:::n'l"'lf\un'l"'i L'\l~f\lL'1tr'imm-:i,t-:if\ITTfl'1 Pena.eus monodon Fabric:ius ( L \l'u,:f.;)¢1:-J 

m-:i'lhm~ ) . mAin,,,~tts-t,mi1 ruu::::"lY11:-J,flf,sW11 JM1"lY11:-J1~\f'i~ , mt, 

,·t'lYI!! ,h'lm, "l()9,I ~~fl"'i > ~,~ v,flA,"'i LL~ il1ffl L Ylflfl L l'll'l~~n~ ·, 2532 . n,, 

«m,i~flf)'"}~tlL/l'l~ L ,M'h L ~1J L ~il\J""\ftm WUJw~ . "i'11:l.:J'1U L mmflD~\1h-:i,ur1rn::::n,-"'iU11"i 

~Lnfl~Un+~Yl'l~. mA"lY1,,1~YIR1W1{ r\fu::;~'Ylt:-J,~,wi{ JM1"l'Yl1:-J1:&:l\l')m , 63 \1\1'1. 

m 111t'lu,~ , 2527 . r.1rnit1..:i Nitrate-Nitrogen LL~ Amonia-Nitrogen f\iltffl"i,n,"i 
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~,~!ID-lrfl1~~ffifl"r"rHBDU Penaeus monodon LL~zy)t!mn~~mn,,-"ll:IBuU Lates calcalifer 

Lilflf-t7·1"l'11'·1n1"Hl~ 6/2527 . it"l"'lil\H 111~ L~~tfvr-fu"-itr1Ha'-l. ~!lffi, 32 mi, . 

«N112:1 ntl..JLLtf, , 2531 . ~~n1'"i~1-ltlu L ifu-l,t'-l('4ffifl"l . 1u n,·n ;•n::: 1 ~..J/(..J~m,r1 

mr1"ltr,"lY11:1,R1Wl"fm-3~ L~ A~l.l"l:::m iMl'il12:l,ta:J Ln1:Wl~R,Wl"f , m!, 78 - 91 . 

Boyd, C.E., 1982. Water Quality Mangement for Pond Fish Culture. Elsvier 

Sccience. Amsterdum, 318 pp. 

Chen, H.C., 1985 . Water Quality Criteria for Farming the Giant Shrimp, __ _ 

Penaeus monodon: In Taki Y. , Y. H. Primavera and J. A. Liobvera (eds. ) . 

Proceeding of the First International Conference on the Culture of 
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Cheng, J.H. and I.C. Liac, 1986. The Effect of Salinity on the Osmotic 

and Ionic Concentrations in the Haemolymp of Penaeus monodon and p. 

penicillatus. The First ASEAN Fisheries Forum. ASEAN Fisheries 

Society. Manila. Philippines, pp. 637-640. 

EPA, 1973. Water Quality Criteria 1972. A report of the Committee on.,,.­

Quality Criteria, Environmental Studies Board. U.S. Government Printing 
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ff)r1r,ann vi 1 . fl,fn'UJ L fl>JTI D-J\fi'1U1.Ji) L ~~-Jtt::im-n,l°, ( ~,tl"'1UliUfhU) , , 

TPEAT'.REP 1 2 -::, 
J 4 TT iTS 

Tl 38 40 40 :::8 156 24336 
T2 -::,-, 

J( 37 37 37 148 21904 
T3 ·::ac: 

J,.J 35 35 '.=15 140 19600 
T4 37 37 37 37 148 21904 
TS 39 35 35 37 146 21316 
TE. 33 34 33 33 133 17689 
T7 33 33 3::: 33 132 17424 
TB 35 35 "jC 

-•v 35 140 19600 
T9 29 30 30 30 119 14161 
TlO 35 35 35 35 140 19600 

TR 351 351 3::'iO 350 1402 197534 
TRS 123201 123201 122500 122500 491402 

1. CT 49140.1 
2.55 df MS F 

TTS 259.9 39 
SST 243.4 9 27.04444 44.52439 
SSB 0.1 3 0.033333 0.054878 
SSE 16.4 27 0.607407 

F. 05(3, 27) 2.% 
F.05(9,27) 2 .. 25 

ti 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



f • • ,, 

' ,✓ 

11lflf,JU,flYI 2. fllrlfllVIJ)lJiJil-JU'11UUil L il1:l-J(i°-JflNll'l'1 ( 
0

'lJ) 
, 1\.1 q , \ . 

iP.EHh~•EP 1 2 ·::, 
J 4 TT TTS 

Tl 26 .. 5 26 26.5 26 105 11025 
T2 29 29 29 29 116 13456 
T3 ·:a~ C 27 28 ---:10 110. 5 12210. 25 '- ( - .J "-.U 

T4 28 28 28 --:,o 112 12544 "-.U 

T5 29 29 29 29 116 13456 
T6 31 30.8 30.7 30.7 123.2 15178.24 
T7 30 30.4 30 30 120.4 14496.16 
T8 .-,(-, c:: ·10 C" 28.5 28 .. 5 114 12996 .:::...:,.~ ~u . ..J 

T9 32 32 32 ::::2 128 16384 
TlCI 32 '.:!? 32 32 128 16384 .;:J~ 

TR 293.5 292.7 293.7 293 .. 2 1173. 1- 138129. 6 
TRS 86142.25 85673.29 86259.69 85966.24 344041.4 

1. CT 34404.09 
2.55 dF MS F 

TTS 129.4397 39 
SST 128.3222 9 14.25802 362.9193 
5S8 0.05675 3 0.018916 0.481498 
SSE 1. 06075 27 0.0392B7 

F.05(3,27) 2.% 
F.05(9,27) 2.25 

• • 

.r-,. 

.r-,. 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



f I • • 
~ 

1nflr,J tnn Yl 3 . 
.,. 

f'nwn~ L iJuwifl-fll.J7Jil-jt!')1UUil L ~11.Jli.-Jn~1f!'1 , , 

TPEAi'\PEP 1 2 9 4 TT TT5 

Tl 7 .. 27 7.67 7 .. 6E: 7 .., ' . ( 30.32 919.3024 
T2 8.07 8.29 8 .. 26 8.26 32. 88 1081. 094 
T3 7.96 8.1 8. 11 8.08 32. 25 1040. 062 
T4 7 c-. 

• J.::, 7.51 7.51 7 .. 51 30.06 903.6036 
T5 7.71 7.97 7.92 7 .. 98 31. 58 997. 2964 
T6 7.26 7.34 7 .. 22 7.21 29.03 842.7409 
T? 7.84 7.77 -, o--.. 

i .. u~ 7 .. 78 31. 21 974. 0641 
TB 7 .. 27 7.25 7.01 7.21 28.74 825.9876 
19 7.22 7.12 7 ,:.-, 

I • _1( 7.31 29.02 842.1604 
TlO 7.18 7 .15 7.21 7.19 28.73 825.4129 

TR 75 .. 31 76.17 76. 11 76.23 303.82 9251.725 
TRS 5671.596 5801.868 5792.732 5811.012 23077.21 

I.CT 2307.664 
2 .. 55 df MS F 

TTS 5.58219 39 
SST 5.26649 9 0.585165 60.88193 
558 0.05619 ·J -· 0.01873 1.948711 
SSE 0.25951 27 0. 00'%11 

F. 05C:l, 2?) 2.% 
F .. 05(9,27) .-J -")C::-

c... • .:_-...1 

• • " 

+'­
\Jl 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil
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' 
n1f1r,nnnY1 4. f'ntn~,rnDDn 71 L ;;iuri~:::fn~rn:11 tiu·,11 il-1 {h''L uiJD l f{~-J n-1nH1f1'1 ( il1u'I ulhu~1u \, 

'O , ., . 

TREAT',.REP 

Tl 
T2 
T3 
T4 
T5 
TE. 
T7 
T8 
T9 
TlO 

1 

5.5 
4.4 
4.3 
4.3 

2 .. 72 
3.77 

4 
6. 6 

5.58 
4.2 

45.37 

-, 
"-

6.4 
4 c, 
.u 

4.2 
4.5 

2.85 
4.01 

4 ·;:, . ~ 
6.4 

5.94 
4.2 

47.5 

-::, 
...J 

6. 1 
5. 1 
3.9 
4 c:-

. .J 

3.27 
4 ·:::, 
4.4 
6. 1 

6.52 
4 ·:;, 

48.29 

4 TT TTS 

C" 0 
.J. u 23.8 566.44 

5 19.3 372.49 
·::i c· 
.. J., ...J 15.9 252 .. 81 
4 '.) 17.5 306.25 

3.36 12.2 148.84 
4.15 16.13 260.1769 

4 c.-
• .J 17. 1 292.41 

6 .. 3 2!:i.4 645.16 
5 .. 7 2:.:: .. 74 563 .. 5876 
4 ::-, . ~ 16.8 282.24 

46.71 187.87 3G90.404 TR 
TRS 2058.436 2256.25 2331.924 2181.824 8828.435 

l.CT 
2.55 

882.3784 

TTS 42.620B7 
SST 40.22270 
558 0.465087 
SSE 1.933087 

F.05(3,2?) 
F.05(9,27) 

df MS F 
39 

9 4.469189 62.42247 
3 0.155029 2.165337 

27 0.0715'-35 

2. '36 
. ., .... ,C' 
...... .::::...J 

• ), 

.j::,. 
0\ 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



;. . .. .. • 4 

' 
tllflr,Jtnnvi 5. I . I V I c:!,' 1-o a:!'. ,a, 

fflff11JJ'\1.J').J'lf!ZJi).j\J'"tLUUi) Lfl2:I.Jn-JnH1'1l', ( L 'i'JU'1l LJJ\11~) , , 

lflREAT',REP 1 2 

TL 
T2 
13 
T4 
15 
l6 
17 
TB 
l'3 
no 

TR 
TRS 

LCT 
2 .. 55 

80 
70 
80 
60 
48 
40 
40 
30 
30 
25 

503 
25300':3 

TT5 
SST 
558 
SSE 

60 
90 
75 
E,0 
40 
40 
40 
30 
30 
-,c 
,C:...J 

490 
240100 

94575.62 

1447J.37 
13810. 12 

5-? -,--,c· 
'- .. .:... .. .J 

610. 975 

F.05(3,27) 
F.05(9,27) 

-::, _, 4 TT 

60 c:·c .-JCC .:,-., "----'--' 
80 80 320 
7c:-~· 75 305 
55 55 230 
44 40 172 
40 40 160 
40 40 160 
30 30 120 
30 30 120 
25 28 103 

479 4-,-::, ,_, 1945 
229441 223729 

df MS F 
39 

9 1534.458 67.81026 
3 17.425 0.770039 

27 22 .. 62870 

2.96 
2.25 

rrs 
65025 

102400 
93025 
52900 
29584 
25600 
25600 
14400 
14400 
10609 

433543 
946279 

• • I •~ " 

+>­
-.J 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



~ . • • 
4 " ' 

.. 
• l :,\ ._ 

' v 

lllf1t,.J1nnY1 6. A7fr17m TI)-Jifu11u-nu L 'rl"iYl'llu.Jth"luuu L ~1:1.J~.JqH1fl', (ppb. ) 

TREAT\REP 1 2 3 4 TT TTS 

Tl 1.5 1.5 2 2 .. 5 7.5 56.25 
T2 1.5 ? '- -·-, 

<:.. 2 7.5 56.25 
T3 2 2.5 3 -:, ..... 10.5 110. 25 
T4 6 5.5 8 C 

.J G 26 676 
T5 7.5 6.8 7.9 8.6 30.8 948.64 
T6 15 1-::, c-

...... J l r:::? .:.i.~ 15.4 59.1 3492.81 
T7 8.5 9 8.5 8 .. 5 34.5 1190.25 
TB 7 6.5 6.5 6 26 676 
T9 .., 

6.5 6.5 6.5 2E,. 5 702.25 t 

TlO 7.5 7 .., c-
( • J 7.5 29.5 870.25 

TR 63.5 60.8 67.6 66 257.9 8778.95 
TRS 4032.25 3696.64 4569.76 43~i6 16654.65 

l.CT 1662. 810 
2.55 df MS F 

TTS 543.9997 39 
SST ~:/31 .. 9272 9 59.10302 169.4440 
558 2.65475 3 0.884916 2.536991 
SSE 9.41775 27 0.348805 

F.05(3, 27) 2.96 
F.05(9,27) 2.25 

1o 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



... • l 

' .., 
11,r1mnn Yl 7 . f\,fl'YUJ L ih.Jifuz1u..J11nY1~1-hiil..J1i·•,'1'1uu:u L iii.l..Jn..JnH1fl'1 (ppb. ) 

1 , 

TREAT',REP 1 2 

Tl 0.4 U- -::, . -' 
T2 0.8 0.5 
T3 0.9 0.1 
T4 0.6 0.6 
TS 0.7 0- c, .u 
T6 0.8 U- ,::, 

.u 
T7 0.65 0.6 
Tf:l 0.4 0.4 
T9 U- -:::,c:-

• _,;;:i 0.35 
no 0.4 0.4 

TR E, 4.85 
TRS 36 23.5225 

I.CT 12.544 
.2.SS 

TTS 1. 776 
SST 1.07225 
558 0.0815 
SSE 0.62225 

F.05(3,27) 
F.05(9,27) 

3 

0.5 
0.5 
0.9 
0.8 
0.7 
0.7 

0.65 
0.4 
0.4 

0.35 
5.9 

34.81 

df' 
39 

9 
3 

27 

2.96 
·:;. --:-,c: 
-- ... .J 

4 TT 

0 ,.:, 
• ..J 1.5 

U- ·::, 
• ..J 2.1 

0.9 2.8 
0.8 2.8 
0.8 3 
0.8 3. 1 
0.7 2.6 

0 .-,c .. .:,;_, 1.55 
0.35 1.45 
0 .-,c 

- j;J 1. 5 
5.65 22.4 

31.9225 

MS F 

0.119138 5.169546 
0.027166 1.178786 
0.023046 

TTS 

--, --,c:-
c.. - ..::...J 

4.41 
7.84 
7.84 

9 
9.61 
6.76 

2.4025 
2. 1025 

2- ·-:,c-
• t:..J 

54.465 
126.255 

.. • "' 

..p. 
'D 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil
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., 

/llflf,JlnnYJ 8. fl7ff)7)J L 1i';1,1ifUili)-JUmJ'\)J L titliJiJ-Jt'J','1UUD L ~--1/i'--1mnr1') (ppb. ) , , 

TREAT',REP 1 ·") 
"- 3 4 TT TTS 

Tl 0.2 0 -::, ..... 0 ·:;-, -~ 0.2 0. 9 0.81 
T2 0.3 U- -::, ..... 0 C . ;.:, 0 -::, 

.J 1.4 1.% 
T3 0.4 0.4 0.3 0.4 1.5 2.25 
T4 0.3 0.3 0 ···, . .:::, 0.4 1.3 1.69 
T5 0 -::, 

.J 0.4 0.35 0 ·:, 
·--' 1.35 1. 8225 

T6 0.4 U- ·:, ..... 0.45 0.45 1..6 2.56 
T7 0.45 0.45 0.45 0.45 1.8 3.24 
TB 0 -::, 

.J 0.25 0 .-, 
• .::i 0 -::,c 

• .J.J 1.2 1.44 
T9 0.35 0.4 0 '.:• ..... 0.35 1.4 1. 96 
TIO 0.4 0.4 0.4 0.45 1. 65 2 .. 7225 

TR 3.4 -::, c-
..... ..J 

·::. c-c::: _._ ,.J.J 3.65 14. 1 20.455 
TRS 11. 56 l ·~· ·-;,c-.::,..,c:_,J 12.6025 13.3225 49.735 

I.CT 4.97025 
2.SS df MS F 

TTS 0 .. 22975 39 
SST 0.1435 9 0.015944 5.186746 
s~;s 0.00325 3 0.001083 0.352409 
SSE 0.083 27 0.003074 

F.05(3,27) 2.96 
F.05(9,27) 2 .. 25 

• 

\.Jl 
0 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil
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" '""'. -

\. 

' 
11lfl!)JU':ll)Yl 9. 

.... 
f°nA':ll)J L ii·~tftmu-Jtl:ui1 L 1-NrnD-JU'1'Luuu L r-i1J-J1.-J1Hlfl'1 (ppb. ) 

TREAT\REP 1 -, 
"- 3 4 TT TTS 

Tl 0.8 0.7 0.7 0.7 2.9 8.41 
T2 0.7 0.7 0.8 U- ..., . ( 2.9 8.41 
T3 0.18 0. 18 0.18 0.18 0.72 0.5184 
T4 0.5 0.5 0.6 0.7 2.3 5.29 
TS U- ..., . ( 0.7 0.8 0.7 2.9 8.41 
T6 1.5 1.4 1.4 1.6 5.9 34.81 
Tl 0.8 0.7 0 ,:;, 

. " 0 .., . ( 3 9 
TB 0.7 0.65 0.7 0.6 2.65 7.0225 
T9 0.6 0.65 0 -, . ( (I. 7 2.65 7.0225 
TIO 0.5 0.5 0.45 0.45 1. 9 3. 61 

TR 6.98 6.68 7.13 7.03 27 .. 82 92.5034 
TRS 48.7204 44.6224 50.8369 49. 4;~09 193.6006 

I.CT 19.34881 
2.55 df MS F 

TTS 3.88079 39 
SST 3.77704 9 0.419671 122.4985 
558 0. 01125 3 0.00375 1.094594 
SSE 0.0925 27 0.003425 

F.05(3,2?) 2.96 
F.05(9,27) .... ., .-.. c 

.::._,. '-.._I 

\Jl _,_ 

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil

Parkpoom Marsthong
Pencil



~ 

• ' 
111fHHnn Yi 10 . ili"l'Jln l'J'1Vli:nvrr; LLfl::-;tl~)Jlllli)lV!l'J~---LiJ° L ii'1:1-:in-1mrn•l°1flNtlil"i:::1:1::. L 1m 128 '1\l 

1 1 

( n"\~n 1>J) 

l□flY DATE FEED I NG.lOFl'i' DURATION (No. OF DAY) TOTAL 

1 4/1/34 2.7 20 54 
21 15./1/34 -, .-. 

i - .-::. lG 115 
37 10./2/34 1 E, 4 64 
41 14./2/34 17 1 17 
4 -~, ''- 18 1 18 
43 20 4 80 
47 24 1 24 
48 27 1 27 
49 33 4 1 •:,rJ 

Ji::.. 

53 26/2/34 29 .-, 
.c:. 58 

55 28/2/34 ·::ic:· 
-•J 1 ·Jc-

.J.J 

56 l./3,,..-34 ::::9 <::' 
.J 195 

E,1 45 3 1~,c· 
.:OJ 

E,4 47 1 47 
E·c 
IJ 3E: -=· ·-' 114 

GB 13/3/34 47 1 47 
E,9 61 1 61 
70 E,7 1 E,7 
71 68 2 E:6 
-;t•J 
(.J 18/3/34 74 1 74 
74 82 7 574 
01 26/3/34 88 ·:, __ , ~~E,4 
84 96 LI 

LI 7E,8 
~12 101 6 606 
98 106 4 424 
102 16/4/34 114 -, .::. 228 
104 124 -, ,: 248 
106 UJ 1 1~:3 
107 21/4/34 142 20 284(1 
128 12/5/34 142 1 142 

Gi:;111ND TOTAL 7667 

V1 
I\) 

Parkpoom Marsthong
Pencil
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