
n1~L~EJ~tJa1ila (Oreochromis niloticus) ~LtJuij(;l~n\J~~LL1flaenJ 


Nile tilapia (Oreochromis niloticus) culture 


friendly to the environment 


QJ Q (/Q 

1J1f.16f1l1f1f.1 'VI1':)1\J~f.In~ 
'lI 

QJ d 4 

1J1.:)6f11il~il~ ~~il.:)~~1f 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:VI1':)1\J~f.In
Lib
Textbox



~€llfli~nT~ n1ib~tJ~'lJ~111~ (Oreochromis niloticus) ~b\J'Wij~in'U~~bbd~a€llJ 
bb'Vl~~b~'W ~'U'lJi~lJ1ru 'lJi~~1t1~'IJ'lJi~lJ1ru 't'l.~. 2557 

'lJi~~1t1~'IJ'lJi~lJ1ru.__ 2551 ~1'Wd'Wb~'W~1~-r'IJn1i~'l1'lJ~'4'W._____J.2_8..T-Q_Q_Q__ 'lJ1'V1 
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~dVl,j'11V"li~n1i 'W1tJ~lJ'ti1tJ Vl1~1'lJ~~n_:u
'IJ 

~~dlJlV"li~n1i1~tJ 'W1~~1der_:UQ~ b~€l~b~'ti 
'lJ 

flJJJ~1'V1V"l1'Wl~~n1ibn~\9li ~tnu'Wb'VlV"l1'Wl~~'t'li~_:u€llJbna1b~1f1ru'V1V11i~1~ni~~1~u~ 

lJ~'lJ~111~~th~€l~ batJ_:U1nn1ib~tJ~~1lJ1itl'LhlJ11ib~tJ~ bbVI'WbtJ~ bba~bbVI'Wbb~~Vltr~_:u1n~'W
\I 

'l11bb'Vl'Wb\J~ bb~~bbVl'Wbbtil{jlJ1~~lJ1'W€l1V11i&11b~_:ui'lJ&11V1-r'lJb~tJ~'lJ~111~ b~€l1oN'Vl~bb'Vl'W€l1V11i 
'IJ 

G1'H~_:Ui'lJ 1~tJ'V1~~€l~1iEl1V11i&11b~_:ui'lJ~'W1~banbb~~~'W1~n~1~ €l1V11iG11b~_:ui'lJ~~lJbbVl'Wb'lJ~ bb~~ 
'IJ 'lJ 'lJ 

bLVI'Wbb~~ b~tJ~'lJ~111~~'W1~ 14.31±0.08 n-rlJ b\J'Wi~tJ~bd~1 12 a'lJtil1~ 't'l'IJ':h'lJ~1ij~~bgtJ~~dtJ 
€l1V11i&11L~_:ui'lJ~'W1~ban )jn1ib~'lJl\9l~~~~ 97.27±2.36 n-rlJ bb~n\9l1~n'lJ'lJ~111~~bgtJ~~dtJ€l1V11i

'lJ 'lJ q 

ri1b~_:ui'lJ~'W1~ban~~lJbbVl'Wb\J~ Lb~~bbVl'Wbb~~ ~d'W'lJ~111a~'W1~ 43.82±0.43 n-rlJ mi€l1V11i 
'lJ 

G11b~_:ui'lJ~'W1~n~1~ bb~~€l1V11iri1b~_:ui'lJ~'W1~n~1~~~lJbbVl'Wb\J~ b~tJ~'lJ~111ab\J'Wi~tJ~bd~1 35 1'W 
'lJ 'lJ 

't'l'lJ';11)jn1ib~'lJ1~ 99.09±1.25 bb~~ 97.88±0.12 n-rlJ 1lJbb\9ln\9l1~n'W'Vl1~~~~ ( P>0.05) ~~~1lJ1itl 
'Vl~bb'V1'W€l1V11iri1b~_:ui'lJ1~ V"lrufl1't'lJ1i~Vl11~n1ibgtJ~ 't'l'lJ11 €lruViflil €lm'Wsdd~ 27.33±0.03 fi~ 

\I q q 'IJ 'IJ 

28.73±0.03 €l€ln6Bb_:u'W~~~~1tJJ1€l~1'Wsdd~ 6.56±0.01 fi~ 7.74±0.03 mgll V"ld1lJb\J'Wni~ ­
~1~€ltJ1'Wsdd~ 7.17±0.03 fi~ 7.56±0.02 ~€l~bb~~~~VllJ~~~~~1tJJ1€ltJ1'Wsdd~ 0.11±0.00 fi~ 

'IJ 'lJ 

0.16±0.00 mg/l n1i'Lh1V'Jvh€l~1'Wsdd~ 0.24±0.00 fi~ 0.35±0.00 \JS/cm V"ld1lJb\J'W~1~€l~1'Wsdd~ 
60.00±0.00 fi~ 83.33±3.33 mg/l bb€llJllJb'iltJ€l~1'Wsdd~ 0.329±0.031 fi~ 0.624±0.058 mgll1'W 

1~il'1€ltJ1'Wsdd~ 0.0011±0.000 fi~ 0.194±0.011 mp/l r11em:€l~ €ltJ1'W~d~ 2.88±0.00 fi~ 
'lJ Y 'lJ 

7.05±0.00 mgll bb~~€l€lf('fjV'J€l~bV'J~€ltJ1'Wsdd~ 0.042±0.000 ~~ 1.523±0.032 mgll
'lJ 

n1if1n.~1n1ib_:u~tyL~'lJ1\9l~€l~~1V1~1tJ~'W1~bafl Ankistrodesmus sp. ~LgtJ~1'W~tJ'VliJfl ~~ 
'lJ~111~ 1~tJd1~Lb~'Wn1i'Vl~~€l~~i~~'UV"ld1lJb~lJ~'W~€l~lJa'lJ~111~ 0, 0.5, 1.0, 1.5 bba~ 2.0 n-rlJ~€l 

'lJ 

~~i 'Vl1n1i'Vl~~€l~13 J1 b\J'Wbd~1 8 1'W ~~bn~n1ib~'lJ11l'l~€l~~1V1~1tJ~'W1~ban 't'l'lJ11~i~~'lJV"ld1lJ 
b~lJ~'W 2.0 n-rlJ~€l~(9l';r )j~1'Wd'WL'l1~~lJ1n~~~ 540.33 ±10.73 b'l1~e5~€llJ~~~ll'li bb~n~1~€l~1~)j

q 

'I1tJG11r1ru'Vn~~~~ (P<0.05) bb~~-!j1Vi'L'~'W11lJ~'lJ~1ija~1lJ1itl'l11lJ11ib~tJ-!j~1V1~1tJ~'W1~ban1~ LL~~ 
~ 'IJ 

V v 

'Vl1 n1i~fl~1n1ib~'lJ1\9l~€l~1i'l11'W1~~1 ( Streptocephalus siamensis) l~tJ b~tJ~~dtJ 
, v 

Ankistrodesmus sp. Vh~~'lJV"ld1lJVI'W1mj'W 3,6, 9, 12, 15 bb~~18 ~d~€l~~i 1'W'l11 2 a~i'Vl1 
t.J v I I t.I 

n1i'Vlfl~€l-!j 4 Bi11 't'l'U11'l11V1'11n~Li~lJ;j'W 1lJ)jV"ld1lJ~1~n'W€l~1~)j'l1tJ!;11r1ty'Vl1~~~~ (P>0.05) ~d'W 

er~i1i€l~ ~€l~1iJ1'W1-!jvh )jV"ld1lJbb\9ln~1~€l~1~)j'l1tJ&11r1ty'Vl1-!j~~~ (P<0.05) l~tJ V"ld1lJVI'W1bbt!'W 18 

~d~€l~ll'li _:u~)jerll'li1i€l~ ~~~~ 97.91 L'lJ€lib~'Wil V"lru.fl1't'lJ1V"ld1lJbtJ'Wfli~ -~1~ V"ld1lJbU'W~1~ )j
'lJ q q 

bVllJ1~~lJ bb€llJllJb{\tJ 1'W1~iYi bb~~1'Wb\9li'Vl )j'lJ~lJ1ru~~b~€li~tJ~n~1n1ibitJ-!jb~lJ~'W
'lJ 

v v , 

ti1fl1flru: n1ib~tJ~'lJ~111a i~'lJ'lJVllJ'WbimJ'l11 a~bn~a€l:Ww q 
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II?l1~Uf1!.fI1'V'J 
d 

U'Vl'Vl 1 U'Vl't.h 1 


1.1 fl1111bthJ111 bbatfl1111Gl1f{ty6ijeJ~tJtyVl1 1 


1.2 1\9lCl'IJ~tGl~r16ijeJ~n1~i~tJ 1 
q 

, I I 


u'VlVi 2 'Vlfl~~bbat,;j1'Wi~cJ'YldltJ1c[eJ~ 2 


U'VlVi 3 iB~1bil'Wn1~i~tJ 21 

d ~Q..I


U'Vl'Vl 4 eJ~n1~T\ltJ 26 


U'Vl~ 5 ?l~'IJ 46 

q 

47 


49 
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III 

v 
'VI'U1 

1 lfleu'Uf3l1r:1\Pl{ (% J1Vl'tJtlbb~-1) 1'UbbVl'UbU{?l 6 

2 f.J~Vn~1lJb\PleJ{~1-111'U'lieJ~ii bb~~11liibbVl'UbU{?l 7 
v v 

A tr 0 O.c:;.

3 ~1~1lJb\PleJ~fJrufl1~'U1~eJ.;J~~'U'U'U1VllJ'Ub1tJ'U 8 

4 A1bn~tJflrufl1~J11'U'lieJ~iibb~~11liibbVl'U 8 
~ 

5 A1bn~tJeJ-1r1'1.h~tleJ'U6(JeJ\I azoLla ~bb\Pltl~1-1n'Ut{?ltJ'l.h~lJ1ru-;U1tltl1~ 10 

b~1~b~tJ\l1'Ur:lf:l1'U~-;U~\I 
6 fl11lJ~lJ~'Ulh~Vl11-1 fl11lJ tJ11 J1Vl'tJtl6(JeJ-1'\.J r;n~b~tJ-11'U,jeJ'Vl{?l~eJ\I 10 

, r V , 
l.=t ).=t I ~ ~ c .=t I Q..J 

7 	 fl1 bna tJ bba~fl1 b'U tJ\lb 'U'UlJ1\Pl~~1'Ufl16(J eJ-1~ 1~1lJ b\PleJ~flrufl1~'U1'Vl bb\Pltl \Pl1-1 tl'U 11 
~ 	 q 

1'Ut1\1'Vl{?laeJ-1 

8 '\.J~lJ1ru1'Ut\Pl~b-;U'U~1lJ (TN) bba~'\.J~lJ1ruvJeJ"vJeJ~r:I~1lJ (TP) ~iieJc.~'UeJ1Vl1~ 12 
'IJ 

tl~~i\l '\.J~1 6(JeJ-1b~tJ bba~8\Pl~1~eJ-1tl1~'tJ1~eJ-1b~tJtl~'Uhfl~'\.J~~ttJeu'l1 
I !V V , V 	 t.I 

9 A1bnatJ'tJ1Vl'tJtl6(JeJ-11~'tJ1'U1-1Vh1'VltJ (tl~lJ) Y1batJ-1~htJeJ1Vl1~~\Pl~~1-11 ~-1bb~ 18 

eJ1tJ 
q 

5-;U'Uf;)-1eJ1tJ
q 

20 l'U 

10 er\Pl~1~eJ{?l~eJ\l1~J1'U1\1Vh1'VltJ (~eJtJa~) ~b~tJ-1~htJeJ1Vl1~r:I\Pl~~1\161 ~-1bL~eJ1tJ 19
'IJ r q 

5 -;U'Uf;)\leJ1tJ
q 

20 l'U 

11 A1Ln~tJfJrufl1~J1t'U'lieJb~tJ-11~J1'U1-1l~h1'VltJ ~b~tJ-1~1tJeJ1Vl1~~\Pl~~1-11 19 
v 

~-1bL~eJ1tJ 
q 

5 1'U-;U'Uf;)-1eJ1tJ
q 

20 l'U 

12 	 tl1~1bfl~1~"'eJ\lr1'\.J~~tleJ'UA1fOl11lJ6ff'U t '\.J~~'U 1~l1'U fOl1TI'U1Hb{?l~\Pl br;1'UttJ 20 

bb~~bt11 bL"{?l.;Jt~ bVi'UbtJ'Ub'\.JB~b~'U\Pl1'U1~J1'U1'!l'vh~~'UD~ 
(Streptocephalus sirindhornae) 1~J1'U1-1~11'VltJ (Branchinella 

thailandensis) 1~J1'U1\1~1"tJ1lJ (Streptocephalus siam ens is) bneJ 

bifltJ'Un'U1~'Vl~b~ (Artemia) 

13 	 tfleu'Uf3l1"\Plft'UeJ1Vl1~;;;1b~-;u~'\.J~'U1{?l b~ tl bba~eJ1Vl1~,hb~-;u~'\.J6(J'U1{?ltl ~1-1 f.J"lJ 26 
'IJ 	 'IJ 

bbVl~t1{?lbba~bbVl'Ubb{?l-1 (% J1Vl'l1tlbb~-1) 
14 J1Vl'l1tl~mJ~1il~ (tl~lJ) Yi1~eJ1Vl1~;;;1b~-;u~'\.J6(J'U1{?lb~tlbb~~f.J"lJbbVl'UbU{?ltl'U 20 

'IJ 	 'IJ 

bbVl'Ubb{?l-1 

15 J1Vl'l1tlatl'\.J~1il~6(J'U1{?ltl~1\1 (tl~lJ) vi1~eJ1Vl1~"1b~-;u~'\.J6(J'U1{?ltla1\1bba~f.J?llJ 28 
'IJ 	 'IJ 

bbVl'UbU{?ln'UbbVl'Ubb{?l-1 

16 eJruVlfllJ t C) t'Utl1~b~tJ.;J~tl'\.J~1ila~htJeJ1Vl1~;;;1b~-;U~'\.J bLa~f.Jr:llJLLVl'ULU{?ltl'U 29 
q 'IJ 'IJ 	 'IJ 

bLVl'ULb~-1 

17 	 '\.J~lJ1rueJeJtlGBb-;u'U~~~a1tJJ1 (mg/L) 1'Utl1~L~tJ\I~tl'\.J~1il~~1tJeJ1Vl1~ 30 

;;;1L~-;U~'\.J bL~~f.J"lJLbVl'UbU{?ltl'ULLVl'ULb{?l-1
'U 
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IV 

d 
(9l111~V1 

18 f111lJLU'Ufl"aVl-~1,:j 1'Ufl1"aL~CJ,:j"fltJ"1\j"~1 CJeJ1Vi1"a~1L~~"atJ LL"::;!:<Jf:llJLLVi'U 
~ ~ 

31 

LUVln'UI.J.Vi'ULLVI,:j 

19 tJ~lJ1rutleJ,:jLL~,:j~,:jVilJVI~"::;"1CJJ1 ( mgll) 1'Ufl1"aL~CJ,:j~fltJ"1ij"~1CJt11Vi1"a 32 

Gf1 L~~"atJ LL"::;!:<Jf:llJ LLVi'ULUVln'UbLVi'ULbVl,:j 
~ 

20 fl1"ath1vh11 (Il S/cm) 1'Ufl1"aL~CJ,:j~fltJ"1ij"~1CJeJ1Vi1"a~1L~~~tJ LL"::;~f:llJ 33 

bbVi'ULt1V1n'ULLVi'ULbVl,:j 

21 r11f111lJLU'U~1,:j (mn/l) 1'Ufl1"ab~CJ,:j"fltJ"1ij"~1CJeJ1Vi1"aGf1b~~"atJ bL"::;!:<Jf:llJ~ ~ ~ 34 

LLVi'ULtlVln'UbLVi'ULbVl,:j 

22 tJ~'hJ1ruLbeJlll11bijCJ ( mn/l) 1'Ufl1)b~CJ,:j"fltJ"1ij"~1CJeJ1Vi1"aG1"lb~~)tJ bb"::;~ ~ ~ 35 

!:<Jf:llJbbVi'Ubt1V1 tl'U bbVi'UbbVl,:j 

23 tJ~1l1ru1'U1~)vl (mn/l) 1'Ufl1)b~CJ,:j"fltJ"1ij"~1CJeJ1Vi1"aG11b~~"atJ 1.J."::;!:<Jf:llJ~ ~ ~ 36 

LbVi'UbUVI n'U bLVi'UbbVl,:j 

24 tJ~lJ1ru COD (moOil) 1'Ufl1"ab~CJ,:j"fltJ"1ij"~1CJeJ1Vi1"aG11b~~"atJ bb"::;!:<Jf:llJ
~ ~ ~ 

37 

bbVi'Ubt1V1n'UbbVi'UbbVl,:j 

25 tJ~:J..l1rul"JeJf:ll"JeJi'f:I~"::;"1CJJ1 ( mgll) 1'Ufl1)b~CJ,:j"fltJ"1ij"~1 CJeJ1Vi1"a 
~ 

38 

~1L~~"atJ bb"::;!:<Jf:lllbLVi'Ubt1V1n'UbLVi'UbbVl,:j 
~ 

26 fl1"ab~~tyb~'U1~SCJeJ,:jf:l1Vi~1CJSCJ'U1V1b~fl Ankistrodesmus sp. 1'U"a::;~'USCJeJ,:j 40 

fl1"a1otllJ"tJ"1~bb~ fl~1,:jn'U (xl 0 \Blf"~~ eJlJ"~~~"a)
~ 

27 J1Vi'l1flbb"::;eJ~"a1"aeJVlSCJeJ,:j1"aJ1'U1,:j~1~L~CJ,:j~1CJ Ankistrodesmus sp. ~1~ 41 

~1flfl1"ab~tN~1CJlJ"tJ"1ij"
~ 

28 r11fl1"aU11l"Jvh1'Ufl1"ab'Vn::; b~CJ,:j1"aJ1'U1,:j~1 f:l1Vi~1CJtI'U1V1 b~fl 42 

(Ankistrodesmus sp.) 

29 tJ~lJ1ruri1f111lJbt1'Ufl"aVl-~1,:j1'Ufl1"ab'W1::;b~CJ,:j1"aJ1'U1,:jvh~1 CJf:l1Vi~1 CJ t1'U1V1 
~ 1', 

43 

b"fl (Ankistrodesmus sp.) 

30 bbf:lVl,:jtJ~lJ1rurl1f111lJbt1'U~1,:j1'Ufl1"ab'W1tL~CJ,:j1"aJ1'U1,:jyh~1 CJf:l1Vi~1CJSCJ'U1V1 44 

b~fl (Ankistrodesmus sp.) 

31 bbeJlJllJbilCJ1'Ufl1"ab'W1::;b~CJ,:j1"aJ1'U1~~1~1 CJf:l1Vi~1CJtI'U1V1b~fl 44 

(Ankistrodesmus sp.) 

32 1'U1~"a'V11'Ufl1"ab'W1tb~CJ,:j1"aJ1'U1,:j~1~1CJf:l1Vi~1CJtI'U1WI b~fl 45 

(Ankistrodesmus sp.) 

33 1'Ub~"a'V11'Ufl1"abl~1::;b~CJ,:j1"aJ1'U1,:j~1~1CJf:l1Vi~1CJSCJ'U1V1b~fl 45 

(Ankis.trodesmus sp.) 
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v 

iJ' 

'VIt!.1 

1 crfl~ru~vi'11'lhJ~1\j~ Oreochromis nilotica 5 

2 crfl~ru~vi'11'lJLLVlt!.LtI~ : Lemna perpusilla Torrey 6 

3 crfl~ru~vi'11'lJLLVlt!.bb~"l (Azolla pinnata R.Br.) 9 

4 rniu€)t!. 'lJ~lJ1ruIt!.l~'n~t!.~\lVl1J~ bVl~fl bb~~€)~~ikntJ1Jtt!.~~n€)t!.~t!.bL~~t t!. 13 
'U 

#11#i'fl~~n€)t!. (J1V1'l1flbb~"l) b~€)VilflliVltJ~t~€)lV1l'rrt!.~ 51 bL~~b~1JtVl1V1:W 
d 	

~ 

<V 

1t!.'V1 65 

5 flil'Wfllib~~t:yL~Ul~SZJa"l"'lV1~ltJ b67J~~b~tJ1 16 

6 .f1l'VIJbb"'~"lfllib~~t:yb~Ult9lSZJ€)\l"'lV1~ltJSZJt!.l~b~fl 3 SZJij~ tt!.(PI~fl€)t!.U~~'V15 17 
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'\J 	 'II 

bt1~nUbbVlt!.bb~"l 

12 'lJ~1Jlru~eNbb~~~,:jVl1J~~~~~ltJJl ( mgll) tt!.fllibitJ,:j~n'lJ~1\j~~1tJ€)lV1li 32 
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~ ~ 

lJ1nvi1 t m'UeJ'U1fi'll'l"il~a{leJ~n';i~'VIU~B';i~UUn1';iL~CJ{la~1J1 LL~~~{I LL1V1~BlJ LL~1l1';i~u'Un1';iL~CJ{I tJ~1'U~ 
ijn1';i~V1n1';i«tJB{lLaCJ~t1"i1~';1CJ~V1eJ~n';i~'VI'U~B~{lLl.1V1~BlJ LL~~i:11lJ1';it1 ';1CJi'n'M'1fi'lruIl1'WJ1t'UD';i';ilJ'tf1~ 
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tl~~u'Ul1.J1'U1~YhcJ,:dj11fO)1~~ ~~,r'U fl11tsNu.'VI'UUV'l~U~~fl11L~tI~11.J1'U1~Yl1~~L;j'Uu.'U1'V11~~'lI1t1~V'l. ~ 

tJ~1l1 ru~11(;1flfl1~t 'U (;I~fl El'lJLL~~.J1vf~~1flfl11L~tI~tJ~1ii~1~El ~h~ijtJ1~aVlfii11~ 
.. I '1 1 .. 1 ..,. 4...1..,. ... I ~ 1 .. 1 ...I n If .. I lV
u~1 b'Ufl'lllu~1'U~'VI1El'V1'UtlllL1t1fl11 tilapia LU'Ufl'lllu~1'V1El~ 'U1~f'I Cichlidae u1~flEl'UV'l1t1 

tJ~1lu~fl~ tilapia, sarotherodon U~~ oreohcromis a1'UL'VIqiijri'Un1LiiV'lLti'VI1tJLLEl~~fl1 tJ~1t'U 
fl~lltl~11l11(lEl1f1t1Eltll~«~.J1~V'lLL~~.J1fl~Eltl (Nelson, 1994) tl~~U'UtJ~1t 'Ufl~1l'dt?ltlLil'W1~tJ~1ii~. . .~ 

(Oreohcromis niloticus) ~?l-j1ijR111l,hRfll'V11~Lf'l1'\f~n~El~h~~~ L~'Ul~~1flijR'Uijtllltl11l1L~tI~LLfll$
.. ~ ,Q ~ 

'U~Li1Rn'UElfh~fl11~'lJ11~ "'fl'Mru~,"Lf'I'M'lJEl.:JtJfl1ii~flEl (;I11l~1~1ij~1t1~1?l'lJ11~,j1'U1'UR;'U'VI"'.:JijLcWtI~ 

1 fO);'U tJ1~flEl'U~1t1ti'1'UR;'ULL~.:JLL~~ti'1'UR;'Ue)El'UL;j'U,j1'U1'U1l1fl ~1~1ij~L;itl1tJ'U.J1(;11" 'U~L1rua1'U 
e)El'U'lJEl.:JfO);'U'VI"'.:J R;'Uti''ULL''~R~'U'VI1.:J ~~ij~?l~'lJ11u.~~~~1~"'lJ11.:J ~11l11(lL~tI.:Jl~'U'V1fl 
ai11'WLL1?l~Elll L'W1~L~tI.:J~1t1 L~~fYL~'UL(;IL~1 tJ~1l1ruR111l"fl'lJEl.:Jlozi~.:J L~~"~~(;ILL,,~ijfO)111l;)1'UVl1'U 
L1R~.:J fl11LL'W~'lJtl1t1i'U6tJ"TU" a11l11(l~~lli'Ufi11.:J1'lJl~(Pl"El"~.:JtJ LV'ltl Lil~tl11.:Jl-u 2-3 L~El'U\JlElRf.:J 

~ . . 
tJ"1 L 'Wf'le7 ij'VIti1~~~1.:Ji'.:J1SZI1.'Ufl1111.:Jl-u~ ~ll.w'Ufi LrlEl1ozi~~lli'U6n'U.J1L:ffElu.~1tJ"1L'Wf'lLijtl~~El1l1ozi 1.1.,,:: 

~ .. 
~fllSZ11.'UtJ1fl\JlElltJ tJ~1l1rulozim~~::El~1~'VI-j1.:J 50-600 ~El.:J ..f.:Jtl~'UEl~n'USZI'U1V'l'lJEl~mJtJ"11oziSZlEl.:JtJ"1 

~ ~ 

ii"~::L;j'UlozitJ1::Li1'V1~1l ~L'VIaEl.:JElll.J1\Pl1" fl1111.:JlozisnEl.:JLL1itJ~1~::LL(Plfl\Jl1.:Jn'U(;I11lsn'U1V'lLL"~f:l~fl1" 
,j1'U1'UloziLL"~"fltJ"1~ LnV'l~'U~1flfl1111.:J1~sneN u.1itJ"1SZ1'U1V'l 13-17 Lcyj'U~Lll(Pl1. ~I$El~1~'VI-j1.:J 64-655 

~ ~ 

'VJEl.:J (~f'lileJ, 2524) 'UElfl~1flil 'W11N (2526) fl~11-j1 SZIrul$~tJ"1ii"11.:JlozitJ"1~1e7~l$tJ~Eltl.J1L:ffElL.n1 
~ 

~~1l LrlEll-uQfl~allL~tI'U~Eltl LL1itJ"1~~Ln'U1sn1.1i.'U'lIEl.:JtJ1fl 'Wf:l~fl111ltl~11l11(lti11,naUL;j'U'VI"'flfl11 

~~Lfl(;lfl1111.:J1oziSZl El.:JtJfI1ii"1~ LV'l tI?l-jTtJ1fl~1Lijtl~11'VI'U'lJtl1t1fl11~ fl-j1tJfl1tJfl~ LL"l$ijEl1fl11 Lf{tl1 LtEl.:J 
~ 

(;I"ElV'lL1"1fO)~1t1n'UElll€l~11t'UtJ1fl BfltJ1::fl11'V1;j~flEl l1itl€llln'U€l1'V111 LL~V'l.:J-j1tJ~1~1Lijtl~1,r'U11.:Jlozi 

tl~~u'UtJ~1ii"1'V1t1 (i11'W~ 1) 1~i''Ufl11iWJ'U1LL~~tJi''UtJ1.:J-w'U6~1fl'VI,.btl.:J1'UsnEl.:Ji';) 1.1."1$ 
• • • ,Q 

'U~';'V1LElfl"'U vi1t~LnV'lLtJ'UtJ~1ii~~1t1i'Utfl'VI1i'1 tJ11$1l1ru 7 ~1t1.w'U4 ~.:Jtl 

1. ~1 tI.w'U4~(;I1~?l1 L;j'UtJ~1ii"~L~1"1 tlEl1 n~L(;Ill fl!l11'lJfl1l11LL";.:J11"El1ru1~fl1~~'U't!~Lfl~1 
(l11t1 U?l'W1~'U1'V1~~~'W1~L~1El~i1.nij'W"€l?l"tlLV'lf(f ~.:J'W1~fl1ru1LtJ1V'lLfl~1t ~L~tI.:J11~'}1'V1,jfl

, ~ ~. . 
~?l1~"11L'VI;J1'U 'W~Ellln'U'W1~11"Vl1'U~El-j1 «tJ~TU" " \JlEl1l1'V11.:J'W1~11"Vl1'UtJ~1il"t~fl11ltJ1~1l.:J 

,Q 

ti11tJL'W1~.w'Ufi'lJtl1 tiL~LLti Lfl'M(;I1fl1~1tJ1I$L'VIf'1• 

2. ~1t1.w'Ufi~(;I1~?l1 1 LtJ1Ja1t1.w'UfitJ~1~fl11ltJ1~1l~vi1fl11tJi''UtJ1.:J.w1Jfi~1t115fl11R"i'U6~1fl 
tJ"1il~t1J'W';j~'}1'V1,jfl~(Pl';j"?l11L'VI!1'U tJ';j~1l1ru 7 i1El1~ vi1tm~tJ~1~1t1.w'Utfl'VI1i~ijfl11L~~fYL~'UL(;I 

L~dfl-j1~1t1.w1JfiLflll tJ1~1l1ru 22 LtJEliL~'U~• 
3. ~1t1.w1J4~(;I';j~V'l1 2 (genetically male tilapia; GMT) L;j'UtJ"11~~1fli'U~fl111lt'UtJ"1il~ 

~1t1.w'U4BatJ(;I1.~vJEl.w1J4mPl1LllLcyjllL'Wf'lLiJ'U yy ~L;tlfl-j1 yy - male 'VI~ElyJEli'U4-q'IJLtJEliw" (yy) 

~.:JLrl€lti11tJ~~lln'ULL1i-w'Ufi'IJfl~~~1~~fl'IJ~1il~L'Wf'le7~.:J'VI1l?l. ~ ~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:SZIrul$~tJ"1ii"11.:JlozitJ"1~1e7~l$tJ~Eltl.J1L:ffElL.n1
Lib
Textbox

Lib
Textbox



4 

4. "1t1~'U~~\Jl1"f11 3 (genefically improved farmeL tiLapis Line; GIFT) LU'UtJ"TU" 

tJ-rUtJl!Ji'U~~':ltIfl11Rt'li'U~tJi:nil" 8 "1t1~'U~ tJ1~lJ1W 5 .a-"le)1~ (F5) ~~fl1lJtJ1~lJ·!J't!1Lfl1lJ1"iJ1fl 
tJ1~LVlPI~~tJtl'Ua LLaTvi1fl11Rt'l~'Ufi~etJ1~1J1W 2 .a-'ltl1t1ll~tJ"1il,,~ii~1L~n ~1fl11~ L\lB'VI'U1 

~ 

L"iJ~q.jL~u[\JlL~"lIl~'ll'U1t'l 3-4 ~"l~Bn["n-r1J fl1t11'U 6-8 L~B'U ~"~~\Jl~~n'htJ"1~1IltJ 40 LtJBiL~'U?l 
er\Jl111Bt'l"~nl1tJ"1il"tJfl~ 24 LtJBiL~'U?l "1t1i'UijtJa1il"~\Jl1"t'l1 3 ~~LtJ'Ui'Uij~n11JtJ1~1J~a~L"~lJ

\J • ~ 

1~Lfl'l;-\Jl1fl1L~t1~1'UU"iJ"iJU'U 
~ 

5. "1t1i'Ufi CP LtJ'UtJ"1il"~~1"n~"1J"iJ1fltJ"1il" 3 'lfilfl RB Oreochromis niloticus, O. , \J 

mosamlicus, O. ausres GfiB~U~';VlL"iJ~tyl.nf'lfiw'fi B1'V111e;1\Jl1\l1nt'l (1J'VI1'lf'U) tJ"1il,,;1~fli~'U1~"ltl 
n11Rt'li'Ufi~BlJ1L~Bt1 '1 "iJ'Ull~tJ"1il,,"n~"1J~iir;i1i11n11~ L\lB'VI'U1 "1lJ11tlVl'Uf'l"l 11JL~1JIl~'U,h~fl11~

~ '\I 

... 0 '1" IS"'" v 0 :"1 do" v"'" .. ~ '1_1:' ". 
"iJ~tln'U1I,uLatl~LLVI'UVln~n"1f111~UU-ufi L~BVl11,'VIVlfl1'UfllJU11J1W~"I1WUJ'U1\J , , • 

6. "1t1i'Ufiil"u.t'l~ "iJ1nn11\Jl11"iJ"e'Ulf1t11J'VI11V1t11"t1"L\JlBi~~u.a~1J'VI11V1t11"EJ~~tJiJ'Ua~"lEJ, 
15 electorphoresis ~'U'htJ"1il"aLLfI~"1EJi'UtflVlEJ1'Uij"iJ~U'UL;j'U~n~"lJ"I~'VI';h~tJ"1il" 
Oreochromis niloticus U.,,~tJ"1'V11JBLVIPI O. mosamliCU5 ihtJi1~L'VIijB'UtJ"1il" iiaLLt'l~ aLLfI~a1J a 

'\I 

'll1"l aa1J "1lJ11tlL~EJ-3Il~~~t 'U.J1~f1 .J1niBEJ LL"~VI~L" L~B-3"iJ1fliifl111JVI'U~Bn11LtJ~EJ'UU.tJ,,~ 
v '1 Vcol it ". dcol ~ I 

".n1~LL"lfl"BlJl,f1t'l "11J11tlB~ 'U'U1V1lJfl"l1lJLf'l1J1~'VI11{1 11-35 ppt 

7. il"LL~~"1t1i'Uijl1uVi1J L;j'UtJ"1il"aLLt'l{l~Rt'li'Uij1J1"iJ1ntJ"1il" 3 11ilfl RB Oreochromis 

niloticu5, O. m05amlic~5 GfiB~U~';VI L"iJ~cyl.nflfiw"B1'V1;1e;1\Jl1 \l1nfl (lJ'VI1'lf'U) tJ"1il,,;1~fli~'U1 
v III fU tf I d '1 v fU tf.. 1 ""'col 'i ~"I...... ~ 
f1"lEJn11flfl~'U~\JlB1J1L1BEJ'l "iJ'U 1,t'l~'U~u"1V11Jfl"l1lJ"1lJ11tll.'Ufl11n'U~{I "iJ.:J I.\JlL1"l "1lJ11tlVl'Uf'l111JLf'l1J 

1l~5.:J 30 ppt L;j'UtJa1~iiL\lB'll111t.1~"~~\Jl~.:J5-3 25 nl"n-rlJ~B~n'U1P1nL1J\Jl1 sl1EJ1'ULda1 3 L~e'U 
(i1,rn1..uEJLPl1'1;-!n"iJn11Ln'l;-\Jl1,2552) 

L"iJ'I;-~1 LL"~f'lW~ (2549) vl1n11;jn't;1LtJ~EJULViEJ'U~"~~\Jlu."~~'U'Vl'Un11~~\JlGfiB~n11 L~EJ-3tJ"1 
ij" u.a~tJ"1LtJf'lLLt'l{l~L~EJ~~1EJB1'V111Wfli1L~"iJ1tJtJ"1t'ln (~\l1'V1'l.hEJ\Jl1lJVlB~\Jla1t'l )ii1~~U ltJ1~'U'W 

'U \J ~ 

~1fll1 32 LtJBiL~'U~ n'UB1'V111V1f1" B-3~iiu.'VI'ULL"~tJfl\Jl'U1111Lu'Ua"l'U~"lJt'UB1'V11"I~iier\Jl11a1'U'llB{I 
ltJ"I~'U?lB~"-3-31'U~~Btll~ (non - protein energy) l'U"I~i1'U~~~'1f11f1EJ'Lht1"1ij"~ii.J1'V1,rmQ~EJ 
tJ1~lJ1W 23 n-r1J 1J1tJ~BEJ"{lL~EJ~t'Uf'lBn'll'U1f1 90 \Jl111.:JL1J\Jl1 f'lefl"~ 600 ~1 \l1'U1'U 6 f'lBn v11n11 

Vlt'l"B~L~EJ~ 40 e;1tJfl1~ uiB~'U'1f1n1"I'VIfI"eH~'U11 er(;1"I1n11L"iJ~CYL~'U1(;1 8\Jl11n111BfI\Jl1EJ 8(;1"I1fl11 
.. Id ~ )11",,1 ...... ..I ....... "I~.. I col "I. I "I.!coI


Lu"EJ'UB1'V111L'U'UL'UeJ u"I~"Vlij.n1~'llB-3e1'V111 LL"~u1~"Vlij.n1~'llB~n111,11 I.U1\Jl'U"'Ue1'V111 ~'U11 UJ1J 


f'l111JLL\Jln~1{1V11{1"~~ (P>0.05) a1'U~'UVI'Uri1B1'V111~Bn11LtJ~t1'UB1'V111LtJ'UL\lBtJ"1 1 fil"n-rlJ 'r4Ul1, 

iif'l111JLL\Jln~1{1V11-3"~~B~1{1iiutli1Rry ( P<0.05) LL"~~Ul1ii8\Jl11n111BfI\Jl1EJLYhn'U 80.67 


LtJeiL~'U~ LL"~ 77.17 LtJBiL~'U?l \Jl11Jr;i1~tJ a"l'U~'U'V1'Un11~~\Jl~~'VI1JfI"iJ~iiri1LYhn'U 8,460.84 U1'V1, 
~Bf'lBn ('VI~BLYhnu 35.07 U1V1~Bm"n-rlJ ) u.,,~ 6,559.71 U1'V1~BflBfl ('VI~BLYhnu 27.58 U1'V1~B 

nl" n-r1J)(;11lJr;i1~U u."~"iJ~l~"iJt'lf'1lJ'VI'U~ei'U LL\Jln~1~n'U'VI1~"~~B~1-3iiutli1RflI lf1t1iiri"ILyhnu 33.76 , " ~ "~ 

LL"~ 25.70 u1'V1~enl"n-r1J \Jl1lJr;i1~U LL"~"iJ~t~"iJflf'1lJ'VI'U~BtJ LL\Jln~1~n'UYl1~"~~B~1~ii,rtli1RflIlt'ltl, , , ";G 

ijri1Lyhnu 35.07 LL"~ 27.58 u1'V1~eJnl"fl-rlJ ?l1lJr;i1~U ~{lLrlB~"iJ11w1,jellJ,,1f1EJ111Ju.~1~ul1
\J 

B1'V111'V1t'l"B{I~iiLL'VI'ULL" ~tJn \JlU11"l1 LtJ'Ua"l'U~"1J1'UB1'V11"I~ii8\Jl11a"l'U'llB~1tJ1~'U~B'W"~.!J1'U~~BElIl~ 
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~v1V1U1pf1~(Jli : Oreochromis nilotica 

~v~111'Y : nile tilapia 

~vlV1u : t1a1ua 

in~w::i')\\J"a~LL'MULiI" 
duckweed ~flv~tJ1.:JfIi Lemnaceae 1tJtI~~LVlf'llV1u'Vfu 3 ~U{;l (species) l~LLn LL~tJLiJflL~n 

(Lemna minor L.) ~.:Jfl1~~ 2 LL~tJL\J{;llVlqj (Spirodela polyrhiza (L.) LLa~1~J1~~v~h (Wolffia 

arrhiza LJ LiJtJv.~vtwil·nn ~1~tJ LLa~lu~LLvr~~.:J ~u1u~tJifl~~.:JLLUtJv1~UL~pfLLa~ 1Jjv1~UL~pf LLiJi 

~1tJ1~(Y'lJU1U\1tJqLLuuUJv1~UL~pf1f1un1~LL(JlnLL~'U1u1V1~ ~~1~LL~fi.:JJ1li~~1J"tf1~~LL~tJL;jflL~n LL~tJ 
LiJ~l~qj LLa~1~J1L~~'YL;)u1(Jl ~U11~ru~1Jijv~1.tJ,b.:J 22.08-31.55 DC fi1f1111JLiJtJn~fI-~1.:J (pH) 

vu'lun1.:J 7.83-11.27 n1~u11~Yhvu'ltJ.n1.:J 182.7-206.0 IIc.cm-
1 

fi1fl111J-UtJvu1.tJtt!1.:J 7.90-30.07 
" "t-" "1 

NTU m1J1rultJ1(Jl~L~tJ~.:J~1JfI (TKN) vU1.tJ.n1.:J 0.167 -1.556 ija~ni'1JiJiv~(Jl~ LL"~m1J1ru~v~'rivi'~ 
" ~.:JVl1JfI (TP) vu1.tJ.n~ 0.004 - 0.250 ij"~ni'1JiJiv~(Jl~ LLVltJLtlfI L;jtJV.~"vUJ1 l1n~tJL;jtJLL~ "'n~ru~ 

" 
L\JtJLL~tJ1uL~n'1 "vu~~1J1 il~1nL~tJLiJ'UL~tJ~.:JUJLL(JlnLL'lJtJ.:J 1 L~tJ 1u v1~V~L~U1'1 ~~vL~v1JntJ 
L;jtJn~~~n 2-5 1u ~L;jU1~vtJ ~tIlU1Jj~1J1J1(Jl~ ~tI1-un"'tJ ~~v~tI1~LLn1J'lJv\J'lJtJ1tJ ~vnil~tJ1{;lL~n 

1 " " " 

vvnLtltJ.nvttJt:l.:J~'ijv\J1\J LL~tJLiJflL;jtJV.~J1~ilflrufl1V11.:J1fl"tftJ1n1~~.:J t1~~nv\J~1u1t1~~tJ t1~~1J1ru 
1 1" 

20-40 LtlviL~tJ~ ~11J1~t:lU11t1L;jtJv1~1~a(Jl1'l~ ~.:J~\Jn~~~1uv~vt11t1(Jl11JLL~fi.:J Upf1tJ1t:l LL"~flru~ 
(2549) 

Leng et al. (1995) LL~tJLtJfll~i'\Jfl111JilU1JU11J1Liu.:Ji(Jl1LL,,~t1"1LvJvLiJtJv1~1~L~~1J~1tJ 
1~qj~~t\1m1J1ru1t1~~tJ~~.:J ~"~~(Jl~v.:JtI"1~11J1,.t:ln~~~tJ~1un1~1\1LLVltJLtI~IL;jtJv1~1~ ~11J1~t:lL~1J 
J1~,j'nt~t1"1~1n 2-3 ivun1"ni'1J/LvnL(JlviitJ ~tJ5.:J 10 ~tJ/LvnL"ijiitJ LL~tJLtJ{;lL;)tJ1(JlttJ~fl11~~ 
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LVllJl~~lJvhl~ihJ~lJlruL~eJ1EJ~lfl 5 LiJ'U 15 LtJeJ'h~'U~ tJ~lJlrultJ'j~'U ~lfl 35 LU'U 43 LtJeJ1L~'U~ 
~~~ tJ~lJlru1'lJiJ'U~lJ911 ~lfltJ~lJlru 5 LtJeJ1L~'U~ L~lJ~'UVI~eJ~~~.:j~'UeJ~n\J~lEJ~'U~ (~l'jl.:j~ 1) 

~eJ1'VlEJlf'1l~~1 : Lemna perpusilla Torrey 
... ~ 
"l1€)1,:j~ : Lemnaceae 


~eJ1'VlEJ : LLVI'ULiJ~ 


fl1'Wvl 2 Glfl'l-fru~~11tJLLVI'ULiJ~ (Lemna perpusilla Torrey) 

UeJ'B'j'jlJ~l~ 15-35 4.4 15 14-25 

L~~'YL~tJ1~1'UJl L~EJ 40-43 5.4 13 5 
d 
'VI1I1 : Leng et al. (1995) 

1. fll'jliIJ.VI'ULiJ~~~lJ1'UeJ1V1l'j~eJfll'jL~tJl~'lJeJ.:jtJ~l 

Saber et al. (2004) vllfll'j~fl'l-flV1~~eJ.:jfll'j'Vl~LL'Vl'UtJ~lU'U ~111Vi~ ~11~1~ il~11~1~ IJ.~~ 

JliJ'UtJ~11~EJli IJ.VI'WLU~eJtJLL~.:j 2 IJ.~~ 40 LtJeJ1L~'U~ l'U'jtJu,tJtJLL,x.:jIJ.~~~~ eJ1V1l'jvi1m'UVI~V1Ll!'Uvi~
, '1/ 

1 LL~~ 2 tJ'j~fleJtJ~1EJIJ.VI'ULiJ~IU,,x.:j 20 IJ.~~ 40 LtJeJ1L~'U~ l'U'Vl~'VlLl!'Uvi~ 3 IJ.~~ 4 ~~1Jl-rtJeJ1V1l'jv1 
~~lJJl1EJLLVI'ULU~~~1'Uel~'jl~1'ULvhn'U 1'U'Vl~'VlLl!'Uvi~ 5 ~~LiJ'U'Vl~'VlLl!'Uvifl1tJfllJ ;.:j 1 ~LiJ'UeJ1V1l'jtJ fl~ 

~ 

fll SGR 'lJeJ.:jtJ~1~eJeJfllJl1'U'Vl~V1Ll!'Uvifl1tJfllJlJ.~~'Vl~'VluJ'Uvi~ 1 (;.:j 4 tl'U 11Jijfl1llJLL~fl~1.:jn'UeJ~1.:jij
~ 

t1m'1~'Y'j~Vl1l,:j'Vl~'VluJ'UVifl1tJfJlJntJ'Vl~'VlLl!'Uvivi1,xIJ.VI'ULiJ~ 20 LtJeJ1L~'U~ 1'U'lJru~~ V1~V1Ll!'Uvi~'U1,x 

fOil SGR ~~lfl1l (~l'jl,:j~ 2) 

Azim et al. (2003) ~~~~~'lJeJ.:jtJ~11J.~~.:jel~'j1'jeJ~1,jIJ.~fl~1.:jn'U1'U'VlflVl~'VlLl!'Uvi 1J.~~~ij
~ 

fl1llJ LL~ fl~1.:jL~EJ1ntJfll'jL~tJl~'lJeJ.:jtJ~lV1fl~ij~ EJflL1'U rohu ;.:jVitJ'j~Vl1l.:j~eJ.:j'Vl~'VlLl!'Uvi LL~ujeJijfll'j
~ 

L~EJ.:j'j1lJntJLLVI'ULiJ~ 1,x~~1lJ1J.~fl~1.:jn'UntJ'Vl~'VluJ'Uvivtt1J1JlL~EJ~'j1lJntJlJ.VI'ULiJ~ (~l'jl.:j~ 3) 1'U'Vl~V1 
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b1i'U~flTLJfllJLL"~'V1~'V1b1i'U~~ 1 a~ 4 ,!'U 'Wijfl11lJLL9In~1~n'Uel~1~ijt1m;;,~'Y ~~Vl11~ 'V1~VlW'U~ 
.... CIII V .. ~ v fI1 tI .. ..: .. "1 ..I CIII v .... "1 v I :. I 

f'l1\JfllJn\JVI~'V1LlJ'UVI'V1 bVlLbVI'ULu;} 20 L el~b'li'U," ~'U'lIru~VlVI~'V1blJ'U'V1el'U ~Vlf'l1 SGR,"1n11, 
Bairagi et at. (2002) J1V1t1nLtl~EJ'lIel~tI"1LrilJ~'U t'Uel1V11~tla1'V1na9l~ L~elLViEJ\Jn\Ja1V11~ 

, 'Il 

f'l1\JfllJEJnL1'Ut'UVI~VlL1i'U~ 04 ;~ijG11'UCJalJ'lIel~LLVl'ULU;}a~1~L~EJ1 40 LtlaiL~'U~·l;}EJt'Ua,"~ 07 ~~t~ 
, 'Il 

J1'VIt1ntla1a~a;} (% n1~LrilJ''lJel~J1V1t1n) LL"~ SGR a.:)a;} fh FCR ~1~a~ (~1~1,:j~ 4) t'UVI~'V1L1i'U~~
'Il • 'Il , • 

tif el1V11~tla1a,"~ 07 LL,,~a~a;}~el1V11';ia~~e)1~a~ fiel 04 
'II 'II , 'II 

Duckweed Non-duckweed 

Roitu 
Survival (%) 

Individual weight gain (g} 

SGR (% bwd !) 

Net yield (kg ha t) 


Catla 
Survival (%) 

Individual weight gain (g) 

SGR (% bwd ') 

Net yield (kg ha· I) 


Commoll cmp 
Survival (%) 

Individual weight gain (g) 

SGR (% bwd- I) 


Net yield (kg ha I) 


Sitver harh 
Survival (%) 
Individual weight gain (g) 

SGR (% bwd I) 

Net yield (kg ha 1) 

C...Ol'nbined net yields (kg ha 
 1 l.:!O day- I) 

53 
6733 

2.77 
86.83 

57 
to7.9ta 

2.6Sa 

149.62 

85 
241.07a 

2.93:1 
511.49 

75 
68.27a 

3.10:1 
12631 
874.25 

71 
56.10 

2.63 
9724 

60 
86.78b 

2.47b 

125047 

84 
189.88b 

2.74h 

395.79 

75 
52.0Sb 

2.88b 

96.05 
714.5S 

~2J1 : Azim et at (2003) 

e>:"i ,t, '1 .... ~ ~ ../It v.... "1 fI1
n~;}el~lJ ~'Uela~~LL"~n~~ l.'lIlJ'UL'WlJ'lI'U'lIel~tI"1 rohu VI L;}~\Jel1V11~eJalJLLVI'U ~'Un1~VI;}"el~Lu'U 

L1"1 80 i'U L~elLVimJti\JtI"1'm;)~\Jel1V11~tln~ 1;}EJtln~'lIel~n1~L'i\J~'YL~\J1,",!'U rh FCR LL"~ PER 'lIel':) 

81V11~~CJalJLLVI'ULi1;}tI~lJ1ru 30 Ltl8iL~'U~ ~~t~eJ"n1~'V1;}"el~~~~a;} ~eltl"1~,j1lJ1L~EJ':) ;~n1~, 
L'I\l~'YL~'U1,"LL"~tI~~~'V1ijfl1'W'lIel~el1V11~e.JalJ~,j1lJ1L~EJ.:)tI"1'i\J~ijlI1nn11a1V11~viuJl;)e.JalJLLVI'ULiJ~ 
tI~lJ1rult1~~'U~eJelEJijfh (APO) ,,~a':)911lJ~~~'U81'V11~~LrilJ~'Ut'UVJfl~ VI~'V1L1i'U~ fi1 APO t'Uel1V11~~ 
un;)e.JalJ LLVI'ULU;}'!'Uijfi1~1t 'U'V1n~~~'U (,"1~1~~ 5) ~elLViEJ\Jn\Jel1V11~m;)~\Jn1~eJalJ ~.:)ijn1~-u'UVin, 

..I ..., "itl CIII ~......I.. "1 tI..ICIII v ..I tI .. ..: .. ~ 
LnEJ1n'U ~ ~,"'ULL"~ ~'lIlJ'UVILVlaela.:)a;} ~'U81V11~ "1V1lJfl1~e.JalJLL"1V1 30 L el~L'lI'U," e.J"fl1~'V1;}ael~'U

'Il , 

LLa;}~t ~Li~'U11 fl1~r:.IalJLL'VI'ULiJ~~1lJn'Uel1V11~a1lJ1~f:I~1lJn'Uel1V11~'lIel~tla1'lfil;}m;)a~~~~'U 30 

LtieliL~'U~ ~eltl~lJ1ruel1'Vl1~m~LiJ'UVI~n 10 LtieliL~'U~ 
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Saber et ai. (2004) tl~rltJ';)~ntlu-ntl~tJ"'il"~L~lI~tALL,,~Uitlt{tAaVln',;)'VIV1"tl~ ~"a'r45LLaVl~ 
t,xL~tA1,tJ",il"~L~fJ~ijn',;)Fl1UFllltlTVl',;)ltJ';)~tA~, (n-r1l1tJ';)~tA'VI~tllsn~tA~·tl 1 00 n-rll'lJtl~J'V1tin• 
LL~~) ttA'lJW~~LLVItALL~~1tJ';)~tAl'lJ~tA~ln1,ttAtJ"'il"vtt~-rUtl'V1',;)La~1I~ijLLVItA tJ"'ila~L~fJ~tl'V1',;) 

II J 1'" 1" I ... I 'I. .. I .....I.!I II I ....... 0'" ( ..I)
Lt:ll~~'lJtA 'lJlItALL"~ u';)~tA~~n11I.tAualtAaVILafJ~V11fJtlIV11,;)Fl1U~lItlfJl.:JlItAfJalfl'Y ~1,;)1.:J'VI 6 

2. flW.n''ViJ, t tAtitlL~fJ.:JtJ",~ijtl'V1',;)CJallLLVItA• 

Temperature DO 
Water sample ("C) pH (mg O2L-') 

Ammonia Nitrite Nitrate 

(mgNL -1 (mg NL -1) (mgNL -~ 

Inlet 2T4-29 6.9-8.2 7.7 ..:. 0.4 227 ~ 29 Not detected 0,02 ~ 0.02 7.1 ~ 4.4 


Outlet 27,2-29 6.5-7.6 6..:. 0.4 2261.28 0.07 .:.. 0.09 0.06 ~ 0.02 7.1 .:. 4.4 


11111 : Saber et al. (2004) 

Azim et al. (2003) tlwVI.nD tJ~lI'Wtltln~L~tA~a~a'fJJ, (DO) tJ~1J'W'lJtl.:JLL~~ttAJ, tJ~1I1ru 
• '\I 

LLtl1l11JLilfJ,;)111 (NH3-N) ltAl~,;)L~tAltAL~,;)'V1 (NOrN) "'tla"'tl-ra"'tlaL"'~ (P04-P) LL"~f'latll,;)~"~'lJtl.:JJ, 
ttAtitlL~fJ~ ttAnl';),hJ~1tlEh.:JLL~a~1tA n'~1LFl,;)I~~FlW.n,'WJ''V1'.:JLf'lij eJWVI.nijLLa~tJ~1I1Wtltln~L~tA~

• •• '\I 

:.'''j d ( I ) I f'1 I ... I II d I )

a~,nfJtAl "V1fJL"';)tl~ YSI ltA 58 ",Fl1,l1LutAn,;)fl-V11.:J 1V1F11fl1fJLfl';)tl.:J pH meter (ltA jenway 3020 

f'l1'l1n,;)~~,~ti1fi titrimetric method ~1eJ~I.:JJ,~n';)tl.:J1~Ul1111Lf'I,;)I~~Fl"tll';)Vh;U'Ltl LL"~1V1f'h 
~1fJL"~tl.:J spectrophotometer (Milton roy spectronic itA 1001) anVl~1fJeJ~i[~tA ~W.n''ViJ,1Jjij 
CJa n,;)~'VIUfltltJal fJnLltAf'l1'l1n,;)~~,~lV1fJ,;)111t tAUtl~ij LL'VItAa':In';ht tAUtlvTwijLLVItA 

'\I 

Duckweed. Non-duckw~ed 

"temperature ('C) 
Sccchi (em) 
pH 
Dissolved oxygen (mg I 1) 

Totul hardn~ss (mg 1 I ) 

Total anmlOnia-N (mg IIi 
Nitidte-t\ (mg I I) ~ 
Orthophosphate-I> hug I I ) 

Chlorophyll a (/-1g I I) 

22.6 (18.2-27.8) 
22.5 (9.0-42J) 


7.4-9.2 

6.0 <2.2-lOJ)) 

131 (IOO-IS0)a. 
0.59 (0.0-1.34) 
1.16 (0.6-2.2) 
t. 12 (0.11-2,86) 

136 (5-694) 

22.7 (18.0-28J)) 
::4A (15,0-39.0) 

7.5-8.9 
5A (2.5-9,2) 

123 (80- 1(0)p 

0.63 (0,0-2,03) 
1.04 (.0.5- U;) 
0.93 (0.09-2.89) 

126 (4-709) 

11111 : Azim et at. (2003) 
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http:0.0-1.34
http:tlwVI.nD
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~n'tffiA~i11t11J £J.:II.t'M'U I.tfl.:l 

Ashton (1977) 1J.'VI'ULL\1l~ LU'U~~"tl~J1"ll'U1\1lL~n ~1YnnL~'U lJnlJ.t9In~1"ll1LL~fl"lJ~1J1LU'U'J~, 
n11~ 1'lJ "ll'U1\1lL~n 1-2 ij"~UJt9I';j L~~~cijtl'Uvr'lJn'U LU'U~tl~LL~11'lJe)tl'Ui1~L~~1 ';j1nLU'U';j1n~Lfi1'M ~11 

tl~'VI1~~h'U1~ 1'lJ ~'UlJ.nm~-r'lJIJ.~~L~lJ~\l~LU'U~IJ.\1l~flJ1 (.n1~~ 3) L\l~f)11~~~~\1l~tlru'VI.nij 20-30 
'IJ Q~ " 'IJ 

tl~fi11L'lJ"L6li~~ 1J.'VI'UIJ.\1l~L\l~qJL~'lJlt911~~~i1IJ.~~oJ';j~lJ1ru 50-70 LoJtl4L~'U~ LL'VI'UIJ.\1l~LU'U~~J1"ll'U1\1lL~n 
~1~1nL~4'U ~'Utl~t9I1lJLL'VI~~J1~~~11oJvf~1'UL"llt91~tl'UIJ."~L"llt91tl'lJe)'U ~1lJ1';j~L\l~f)IL~'lJlt91tl~1~L~11'U'IJ , Q~ 

~~LL1\1lGltllJ~L'VIlJ1~~lJ\l~1~J1'VIiJnLVht9l11~.n1~1 'UL1"1 3-7 1'Uvf~dL~';j1~.n1~1 'Ul ~';j~1'lJ"lltl~IJ.'VI'ULL\1l~i1 
~1'VI~1~~L~~1LLnlJJ1L~'U anabaena tl~';j1lJ~1~ ~1'VI~1uQ~1lJ1';j~t9I~~1'Ult91';jL\l'U\l1ntl1n1fi1lJ1

'IJ 

LoJ~~'ULtJ'U~1';joJ';j~ntl'lJ1'Ult91';jL\l'U1~LL'VI'U LL\1l~t111tJ1~n1';jL\l~qJL~'lJlt91 n1';j"ll~1~~'U~"lltl~LL'VI'ULL\1l~i1~tl~ 
ifi fitl n1';j"ll~1~~'UfilJ.'lJ'lJ1lJtl1~~L~fi1IJ."~n1';j"ll~1~~'UfilJ.'lJ'lJih~fi1 n1';j"ll~1~~'UfilJ.'lJ'lJ1lJtl1~m~fi1 LU'U, , , 
n1';j"ll~1~~'Utf[\1l~n1';jIJ.~n~~ L~tltX'UIJ.'VI'UL\l~qJL~'lJlt91L~lJ~ ~1'U~Lu'U1';jl'lJlJ ( rhizome) \l~i1crn'Mru~~ 
L~~1L~lJlJ.~1ritl~'l LoJ~~'ULU'U~J1t911" ea~LL~\1l~111 ';j1'lJlJL~lJt9I1~"~ ~~LL"ll'U~~tl~\l~'VI~\1ltltlnlJ1LU'U~'U 
L~n'l \l~L\l~qJL~'lJl~~tl1oJ 1'Un1';j"ll~1tJ~'U~IJ.'lJ'lJi1L~fi1IJ.'VI'UIJ.\1l~\l~~~1~~oJtl4~'UlJ1 \l~~tl~i1 
~.n1~1J.1\1l~tllJ~L"'llJ1~~lJn1';j~~lJ~'Ufi oJ';j~ltJ~,j"lltl~ LL'VI'ULL\1l~~1lJ1';j~1~Lu'Uu ~~~~\1lIJ.,,~tJ~~1.n1~ , " 

;tli'VI~1fi11~t9I4 : Azalia pinnata R.Br. 
.... I 

~tl1~fi1 : Azollaceae 

~tl1'VI tJ : IJ.'VI'ULL\1l~ 

Datta (2011) \l1nn1';j~n'M1tl~rloJ';j~ntl'lJ"lltl~ Azalia pinnata ~'lJ11lJoJ~lJ1ru~1'U1'ULt:11 

18.3 LoJtl1L~'U~ 1"lllJ'U 2.9 LoJtl1L~'U~ LL"~L'lJ""l,,~ 14.7 LoJtl1L~'U~ 1'Un1';j~n'M11'Uij\l\l,r'U fitl Lt:11
'IJ , 

17.2 LoJtl4L~'U~ 1"lllJ'U 3.3 LoJtl4L~'U~ 1J."~L~tl1~ 15.5 LoJtl4L~'U~ ri1fl~1~n'lJfh~i1n1';j';j1tJ~1'U1'U 
'lJ~L1ru~'U~IJ.~n~1~n'U (:.J"n1';j~n'l31~1oJ1~11ij\l~,r'U azolla LU'UIJ.'VI~~"lltl~1oJ';j~'U~~IJ."~~1lJ1';j~1m~ 
1lJLn'U';j~~'lJ 25 LoJtl1L~'U~ 1'Utl1'VI1';j"lltl~ labeo 'Utln\l1nd azolla 1'Utl1'VI1';joJ"1\l~~1~"\1loJ~lJ1ru 
1"lllJ'U1'Un~1lJL.ntl"lltl~oJ~n1~~n~1~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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http:1lIJ.,,~tJ~~1.n1
http:J1'VIiJnLVht9l11~.n1
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Species Crude Protein Crude Fat Clude Fibre ~ Crude Ash 
(%) (%) 

A:wUa piruw.~fJ 20A 3.3 155 17.2 
Azalia mir..ruphyllu. 202 3.5 15.8 10.3 
Azalia. Iiliculoides 19.7 4.2 10.3 18.5 
Azolla roora 19.0 4.1 14.2 155 
AzaUct ca.ruli(Iiww 18.8 3.9 14.0 16.7 
i'lzaUa i'Tluxicanu 18.G 3.8 15.1 17.2 

;12.11 : Datta. (2011) 

1 fl1'~leHLLvr'UL~~-3(:.JG'llJ1'Ue:l1vr11'}e:lfl11L~tJLVI'l.I~NtJi;l1 

Datta (2011) f'I11lJa11J1V1,jfl'OJ1nie:l2Ja~LnU11U11lJVlae:l~1tatL1a1n11'Vl~ae:l-3'OJ1n 150 1'U 
'U 

fli1Ltl~a'l.le:l-3J1vr,jnL~lJ~'U~at-i'UG'I~~1a (n-rlJ) f'I11:UCJ11f'1112Ji:l:u~'U6'l.1e:l.:lJ1vr,jntJa1~ ~ifa-3t'Utie:l~ 
LLVln?i1-3n'U 'Wu11n11ra1n'M1~t'ln?i~-3n'U1tVl11.:1 2.515-2.776 (:.Javtt~ 1tU11r11'l1e:l-3La'll:afl1a-3lJ1nfl';h 3, 
vr;e:lUe:lan11 3 'lIe:l-3fl11L'OJ~f.'YL~ULt'l'OJ~Lvhn'U~-3vr:U1afl112J11vr1nLa,,:afha.:lue:lafl11 3 -Hil~'OJ~ 
ni;l1aLthJJ1V1,jni1vr'itJfl11:ua11n11L~ULVI'lI e:l.:ltJa1Ein?ieJ1tJ (:.Ji;ln11Pin'M11'Uu'OJ'OJu'U G'le:l~f1~e:l~nu Le• 
(ren (1951) tJa1tJn~htJ~1-3'WLvrije:l'Un'Uf'l11:utb~-;i1L'W1~'lIe:l-3L;le:lL~e:l'WLvhn'U12JeJEh-3ii,jar;;1flt.1J r11 

'U ti 

1tll'OJ1nn11rl1'U1ru~-Hil ponderaL G'lltJ1~11n11u'UVinri1"e:l-3tJa1 u';)~a 'lIe:l.:lJ1V1,jnLtl~a'lleJ-3tJa1 
u';)~a;1LiJ'U ~1ti-3:afl11lJ'Vl'U'VI1'U 'lIeJ.:ItJi;l1fli1'l1e:l.:lu'OJ~aG'lfl1'W 'K' u'UVin111.'Un11Pin'M1u';)';)u'U~fli1Lvhnu, 
1.2237, 1.2292, 1.2326~i;l~ 1.2294i'U Tkl, TK2, Tk3 LLi;l~ Tk4 t'l1lJ,h~u ~i;l~n11L~a-3tJa1il1al'U 
tJe:lm~eJ1vr11tJa1~1a azoLLa l'U Tk2, Tk3, Tk4 flri1G'1-3n11 Tkl tJi;l1~Lifa.:l;!1ae:l1vr11~~'lfl?i1-3n'U

'U 

I CIlIa I ........ I a I ...I.s iii ...I Ii

'l.Ie:l.:lG'l1'U(:.JG'l2J azolla lJu1tG'l'Vltlfl1'WlJ1nn11ua1'VlLaa.:lt11ae:l1V1.11'Vlfl1UfllJ L'U Tkl• 

Tank IrHli~1 3V'eiage weight (g) Jiflal 3\'&age wei~lt (~J Specific gttr.vth rate W6arilllfnitequatioo 

(t'!ddy) 

TItI 

Th2 

TIt] 

];4 

11[4 
109.4 
11[0 
10~1 

24i.81 

279.9 

33712 
29D.15 

05300 
[6263 
[74~ 

O.G5~ 

~W=~1.0068+2J700logL 0.9746 
log W::-11415+ 2.)1551~LO.9JO) 
logW= ..15il1+ 2.i6181~ LOEfJ15 
lug W::-11573 +2.S2811og l .0.9732 

0.94]8 

0.9614 

O.9G31 

0.9471 

it2.l1 : Datta (2011) 
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http:tJa1tJn~htJ~1-3'WLvrije:l'Un'Uf'l11:utb~-;i1L'W1~'lIe:l-3L;le:lL~e:l'WLvhn'U12JeJEh-3ii,jar;;1flt.1J
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2. flwfl1vnI11tJLLVltJLL~~• • u 

tl1V111fj1'nJ~1LL"~tl1V111~alJ~eH Lobeo rohito ~1LQ~£J ± SD ~tl~~1'Vi111ijL~tl{flWfl1'rn.I1
~ 

ri1fl11lJLL'lhtl11tJ (P>0.05) 'W'U11'Wijfl11lJLL~n~1~~tl~tlWVlflij fl11lJLtltJn1~vir:J tl~lJ1Wtltln~L;UtJ~
• \I 

"~"1£JltJJ1LL"~fl11lJLtltJvi1~tl~lJ1W~tl~tlelni3L;UtJ~"~"1£J tl~lJ1W 5 ij"~n-rlJ~tl~~1 tl~lJ1W 
tltlneaL~tJ"~"1aJ1VJnt.i~tlfd1.'U,j1~ 5.9-6.8 "'~Ln~L~tJ11·lb~fl11UL;j'Uvi1~~1n 100-120 ppm n1~ 
L;U~'YL~'UL~~tl~tl"1~n11 R11lJLuitvi1~lut.i~'VI~"tl~LL~n~1~nu 103-120 ppm (~111~~ 7) 

f)1'1~vi 7 ~1LQ~tJ LL"~~1L~tJ~L'UUlJ1~11Q1'U~1-zJtl~'W1';nij L~tliRWil1'WJ1~LL~n~1~nu1ut.i~'VI~"tl~ 
tlWVlflij (oe) If! pH tltl~~L~U~"~"1tJ fl11lld1~vi1~ 

, '1/ 

J1 (mg/L) (ppm) 

TK1 20.35±3.090 7.41±0.209 6.32±0.249 107.50±3.233 

TK2 20.25±3.105 7.32±0.204 6.30±0.231 10B.91±3.449 

TK3 20.21±3.107 7.32±0.237 6.38±0.241 109.B3±4.344 

TK4 20.27±3.112 7.32±0.224 6.37±O.195 114.66±3.915 
..,,; 
\'1111 : Datta (2011) 

tl""u" (nile tilapia) LUutJ"1~ijn11-a'U~1£J-zJtl~L~£J~1U1Ull1n~~'Vhl~Ln~-zJtl.:JL~£J"~~ 
u11:U111~LUU~1u1ull1n u~;uuuijn11'lI1~tl~L~£J~Ln~~1ntl"1il"ll11~tl1~L£Jl1UL~£J'l1"11tl LiftJ~a1V1~1tJ• 
~U1~L~nL'W11~1u~"-zJtl~tl"1il",rU~flll1tl~1aa11tl1V111~~1LUU~tln11L~~'YL~'UL~-zJtl~a1V1~1tJ-zJU1f1 
L~nLL"~a1V1~1tJm~n~~ij~~~'Utl~ll1W-zJtl~L~tJ~1nll"tl",,u"L~tl'l111tJ1eb'tl1~LtJ11th111~tl~ll1W"Utl~ 

'1/ '1/ 

L~tJ"fI"~LL"~1U~1~tl~~1V1~1tJ~u1~L~nna~'''ll11f1'l111tJ1-Htl1~LtJ'11u1un11L'W1~LiftJ~11J1U1~vh 
11J1U1~vh (fairy shrimp) Luua(;l1J111ilflVl~~ijcrn1jW~f'la1tJ~~ ij~tlL~tJn~u,j'1U11 LUJ~ 

eltlU-Htl£J u.:u~Vl1~LLfI.:JLL"~LUJ.:JJ1I:JU tl1V111"Utl.:J11J1U1~-W1 ,huu1nLUU~1V1~1tJ~U1f1L~n viGi1F('Y~'lfi 
Rtlfl"tlL1",h (Chiorello spJ LL'UflViL~£J 'lf1na11aU'VI~6 11ll5~LL'W"~n(;ltlU-zJU1~L~n 11J1U1~-W1 tl1~ 
1~tl1V11~~'U'VI~LL'VIU'VIflLL'VIU~~~tltJLL"~tl1iViLijtJ (Artemio sp.) L~tll~LUUtl1V111tl'4'U1"a~1J11tl~tlU 
VI~tltl"1a1£J~1ll Lyj~'''f1;tU'VIUn11t:.J~~ LrltlLtl~tJ'ULVia'Utl~ll1wLtl1~U'W'U1111J1U1.:JvhLtJ1~u~~5.:J 64 

• '1/ 

- 69 LtltliL~U~ !;lbUtl1{ViLiltJmtl1~ULV4tJ~ 56 Ltltl{L~U~ LL"~11llil~ n1f1tl~ijLU n1f11~:wu LLRL1Vi 

Utltlfl (carotenoid) ~1\i1LUU~tl"'~1J1~~iln11'l1"111J1U1~-W1ll1tlU'U1""n"'~1J11tJeltlU'VIfi LL'VIU tl1i 
• \I 

."..". at 0 .-.". .".I II 

'VILlltJ L"'tl'111£J"f1n11U1L~1tl11'V1Lll£J 

tI~~uuiln11Lif£J~tl"1il"1UtJ1~L'VIpftlEh~LL'Vi~VI"1mL"~1un11LiftJ~'Vh1~ij-zJtl~L~tJ~Lnfl~1nll" , '1/ 

~tl~tl"1il"L UU,j'-U1UlJ1 n"~r;:1fj11ll111~~~vh1~Ln~tlruVl1J1L\11 L~tlLL"~n11L~allL'VI1ll~tl-3u11ll111 ~~~ 
'1/ v 

1;l'l11-zJtl~ L~£Jm~~1nn11L'W1~L~£J~tl""u,,'l11ll11~tl1~Ltl11U1Un11L~tl~a1V1~1tl'lJU1f1L~n L 'Vi11~lUll" 
\I 

tl"1,ruiltl~ll1W'lJtl~1UL(;l1L~u~\1~~~ijfl11llGi1F(ty1Ufl11L~~'YL~'UL~-zJtl~a1V1~1tl-zJu1f1L~n(;ltlU 
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8~ftU'Zn8utu~~U~1U~ 
'U 

~flfl1'jfim~1'l1el.:J Montealegreet ai. (2002) 1~eJvi1fl1'jL~eJ.:Jtlfl1ilfll'lJUel~'lJ 1.5 ~1tJlel 
fl 
'U 

flU1PirlLlI tfl'jl;!eJ~n'lJuelLtJ'lJ'VI'j1aLLfl~i1~1LnU~~flel'lJ1'lJ't.ielL~a~1{;lavi1fl1'jfifl'li1tJ~1I1ru'l1el.:J tfl~flel'lJ 
n'lJtielLLfl~1'lJ~1~fltfl~flel'lJ~~.:J,<\)1fl~a~1~el1~1'jl'lJ 51 LLfl~vi1fl1'jL~1I1~el1~1'jt~1I'1.'lJ1'lJ~ 65• 
vi1fl1~;tfl~1t1~1I1ru fl1{Uel'lJ tI~1J1ru1.'lJltfl~L"'lJ~.:J~1I~ L~afl u.fl~el~flikua1l1'lJtfl~nel'lJ~'U (.n1'W~ 4)

'U 

Vane et al. (1996) 'VI;!flel.:J1{;lafl1'jL~a.:Jtlfl1ilflt 'lJfl~~i.:JLLfl~fl'j~i'.:Jm~L~a.:Jela'1.'lJUeltl'lJ~.:JLLtJl::> 'U 'U 

fl ~"l:f ~fl1'j'VI {;l fl el.:JiltI~1I1rufl1111~'lJ1LLtl'lJ~LLtfl fltJl 1~n'lJ• 

fl1'1<11~ 8 m1l1ru1.'lJl~'jL,<\)'lJ~111 (TN) LLfl~tI~1I1ruvJel~vJeli'~'j111 (TP) ~i1eleJ'1.'lJel1~1'j fl'j~i'~ tlfl1 
'U 

'l1el~L~a LLfl~tl?l'j1'l1el.:Jfl1'jt11'l1el.:JL~afl~\J1.tfliu'j~leJ"tftA 
-

Treatments (til apia m -) in cage) 30 40 50 60 70 

In feed 
TN (kg per pond) 2.91 ::0.06 3.58±0.18 4.49±O.22 4.90 ± O.J9 4.85±O.09 
TP (kg peT pond) 0.67::0.0l O.82±O.04 I.03iO.OS 1.12 ±0.04 1.11 ±O.O2 

In tiJapia carcasses 
TN (kg per pond) 1.07::'0.05 1.40±0.07 1.74±O.10 1.67±O.O5 L76±O.12 
TP (kg per pond) 0.30 ±0.01 O.39±O.O2 0.49± 0.03 O.47±0.01 O.49±O.O3 

10 wastes 
TN (kg per pond) 1.84::0.07 2.18±0.12 2.75±0.]6 3.23±0.24 3.09±O.l6 
TP (kg per pond) 0.37±0.02 0.43 ±0.03 0.S4± 0.04 O.65±O.06 O.62±O.04 

FertilizaU(m rdles fmm wastes 
1\ (kg ha - I day-I) 0.62::0.02 0.73 ± 0.04 0.93±0.06 1.09 ±0.08 t.04iO.06 
P (kg ba - I day - I) 0.12±0.01 0.J4±O.OJ 0.18::0.01 O.22±O.02 0.21 ±O.O} 
N:P ratios 5.03±0.06 5.11 ±O.O3 5.1O±0.05 4.9S±0.07 5.01 ±0.09 

...r 
'l'I~1:Yang et at. (1996) 

1{;lail'91~'VI{;lflel~~jjfl1111~'lJ1LLtl'lJ'l1el.:Jtlfl1ilfl 60 ~1vleltfl1'j1~LlI?l'j i1t1~1I1ru1.'lJl~'jL,<\)'U1'lJ'tIel.:J L~a~.:J~~{;l'4 'U ~ 

fie) 3.23±0.24 nlflfli'lI"eltlel'lJ~ tI~1I1rut'lJl?l'jL"'lJt'lJ'tIel~L~a'jel~".:J1I1f1el 3.09±0.16, 2.75±0.16, 
d""''i ""tI .. • .."2.18±0.12 LLfl~ 1.84±0.07 fl bflfl'jll?lel el'lJ{;l 'VIf111t1~'lJ1LL'lJ'lJ 70, 50, 40 LLfl~ 30 ~1?lel~1'j1.:JL1J?l'j 

~11J~1~\J ~.:J~1'j1~~ 8 LLfl~'W'U'h1f{;l'VI{;lflel~~i1f11111~'lJ1LLtl'lJ'tIel.:Jtlfl1ilfl 60 ~1"el?l1'j1.:JL1J~'j ij 
tI~1J1ruvJelavJeli'~1'lJ'l1el~L~aa.:J~a{;lflel 

~ 

0.65±0.06 nl"fli'lItJleltlel'lJ~ m1l1ruvJel~vJeli'~1'lJ'l1el~L~a 
'U • 

41 ""'i <V'tI .. d ,
'jel.:Jfl.:J1J1f1el 0.62±0.04, 0.54±0.04, 0.43±0.03 LLfl~ 0.37±0.02 flbflfl~1Jtflel el'U{;l 'VIfl111J~'lJ"ILL'lJ'lJ 

70, 50, 40 LLfl~ 30 ~1tJlel?l1~1.:JW?l'j ?l111~1~\J LL~{;l.:Jl~L~'lJ11f1111J~'lJ1LLtl'tJ~L~1I~'lJd~~fl'Vht~ 
tI~1J1ru'tlel~1.'lJl~~L,<\)'lJLLfl~tI~1J1ruvJel~'tieli'~1'lJ'tIa~L~ailLL'tJ11U1JL~1I~'lJ 
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13 

00 ~----------------------------------~ 

Soil 
60 

~ Orgaric Caroon (gl100g) 
(,<';, Total rittagen (gl100g) 
_ Fe{mgfg) 

c.:J AI (mglg) 

40 

20 

o 
7 9 21 23 35 37 49 51 63 65 71 

Day 

oo~----------------------------------~ 

60 

20 

Trap 
~ Organic Carbon (gl100g) 
....·:'~I Total nitrogen (gl100g) 
_ Fe,(mglg) 

CJ AJ(mglg) 

7 9 21 23 35 37 49 51 63 65 71 
Day 

2J~tJ~1,rue:t~UJLtJtil'UJD1(;la1V111~~1~n'~€ln11L;;)~fI'L~\Jl(;llleH!G'l1V1~1asnu1(ilL~n~-3L;1ijn11tl1'1/ , , Vi:! "i:! 

1J~t1~1LtJ1m'Un11L~a-3G'11V1~1asn'U1~L~nl~a,*dLtJD1;}a1V111meHL~a~Gl1V1~1asn'U1(ilL~n~,i1LtJ'U~an11
'1/ , 

L;;)~'YL~\J1(;l1l8~Gl1V1~1mLti~88nLtI'U 2 n~1JVI~n, fi8D1"lEl1V111V1~nLL~~D1"l81V11118~ 

51'lil1\11TMan (Macronutrient) 

1.fl1iuBU ( carbon) LtJ'Uil;;)~aVl;j~~ij~~~8n11L;;)~'l:!L~U1(;lllB~Gl1V1~1a~~,j1 LiJu~a 
n1~\J1'Un11cr~Lf'l11:::l1LLG'I~n11L~1JGl1181V111~,j1LtJU~1~'1J1n:5U;;):::bJij~~'Vht~tn1J1fJJL~~asn8~ 
a1V1~1aL~1J:5'ULi1atJ~1J1fJJfl1i\JertJt:ln,j1n~

'1/ 

2.L'U1(;l1L;;)u (nitrogen)Lu1(;l1L;;)uijfl111J~1~'l:!~8n11L;;)~1YL~\J1(;l"lla-3a1V1~1al(ilaijVl,j1~ 
L~adeij8~nUL1J'VI1tJa~~1J.fnatuL'lf~aLLVI~~L'U1(;l1L;;)'UVI"'n, LflLLtiLn~8LL81Jl1JLilaL'UL~1'V1LL~~~L~a~-.3 

[ 
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.... I""", "::'1 "ift."" I ..I 0 V I ,,4'1 .. l cv "".1 1..1

flL1f1,;)~f.lfla1Vf11f11rl1'lfLu'IJl.LellJ UJ L'lJfllJflel'IJ'VI,;)~'IJ"IL-n1aL'lfflflL,"ell.ua-!JLfl11~Vfel~f1 u1~flelU(;l1~'1 'VI 
\J \J \J I 

L~CJ1.nel~nULtl1;}'IJ-nel~L'lffl" 'lJelfl,;)1fldc1~i1Vf'U1~Vf~fl~eled1CJt 'lJfl11a~ Lfl11~~LL'H a~1~1~f11(;lf.l, Led'IJ 

1bCJt'IJn,;)fl11lJfl11'Vh~1'IJ'lIel~Lel'IJL'lf~ LrlCJ~1LtlL'lJL(;l1L,;)'IJ i1t11~lJ1ru 7-10 LtleliLcti'IJ') -nel~J1Vf,rflLL~~ 
" ( v '1 .... ~ cv V I I 4) 1...1 '1 1 v ".. I 

'lIel~L'lfflfl EJflL1'IJI.rl el~(;lellJ,;)~lJ'lJ1Vf'IJfl'IJelCJfl11flfllJel'IJ a1Vf11CJ'VI'lI1rl I.'IJ (;l1Lt\)'lJt\)~a11~el~Ru1~flelU, 
-n el~R1iUel'IJ;1'IJlJ1LL'VI'IJ Led'IJ a~1~;1'IJlJ1t 'lJ1t1-nel~J1aJ'lJVf~elLLi1~ fl11 t -Nt'IJL(;l1Lt\)'IJt 'lJel1Vf11L~CJ~a1Vf~1f1 

\J 

';)~t m'lJ1t18'IJ'VI~m'IJL(;l1L,;)'IJ Led'IJ CJL~CJLelLlJ~flfl(;l1i1'IJLLfl~t 'lJ1t1eltl'IJ'VI~m'lJL(;l1L,;)'IJ Lsd'IJ L'lJL(;l1'V1 L'IJ 
\J \J \J \J 

L(;l1v1 LLellJLlJLiiEJ LLfl~1t1LLnaL'IJL(;l1L,;)'IJ (Lu"'1~a1Vf~1f1f1L;jCJ1LLfllJJ1L~'lJL'Vh,r'IJ~'LhLtitmru 
\J 

3.'WelavJel-ra (phosphorus) L~CJ1.nel~nUfl1~U1'IJfl11~1CJ'VIelVl,"~~~1'IJ fl1~U1'IJfl11a~1~fl1rl 
ij1f1a8fl'llel~a1Vf~1CJ IV1EJ~1Ltla1Vf~1CJ~el~fl11t ,j'vJelavJel-rat 'lJ1t1'l1el~elij'IJ'VI~eJvJela'Weli'a (LL(;lL'lJJ1 

'U 

o11lJ1i1~elCJL'lJ1t1'l1€l~8'IJ'VI~eJ'Wela'Wel-ralJ1flfl'h) LLfl~c1~LtI'lJel~f01t11~flelU'lIel~8'IJ'VI~eJa11lJ1fllJ1CJVffl1CJ 
\J \J 

~ijV1L~LLt1vJelaL'W1fltlfli1U'VIU1'V1t'IJfl1~U1'IJfl11~1~'1f11CJt'IJL'lffl"11lJ~~vi1Vf,j1~LtJ'lJti'WL'Weli,j1CJt~R1 
f111lJ LtJ'lJfl1rl;l1~Rel'IJ.n1~R~~ti1'l11Vl'W€la'Wel-ra';)~vi1t ~mlJ1ruL tl1;}'IJ RflelL1VJfl "Lel el1'~Lel'IJLel ~Lel'IJLel 

'lIel~a1Vf~1CJflV1fl~ ~1'IJmlJ1ruLLt1~ LLfl~R1i1ULelLVl1'V1L~lJ;1'IJ vi1t ~1t1~1~'lIel~L'lffl"a1Vf~1CJLtI~EJ'lJLLtift.:! 
\J 

Ltl 

4.LLlJfliiL~CJlJ (magnesium) LLlJfliiL~CJlJLtJ'lJel~rltl1~flelU'lIel~RflelL1VJflat1LUL'lflJLL"~ 
"i "i "i • 1...1 ~ .. I "i "4 ........ '1 ( 2+) ~.... .... CV 0 ~ '1

1.f111.lJ l.'lflJlu'VILU'IJu1~ I.CJ'lJ'lJflElLLlJfl'IJL'lfEJlJ l,elelel'IJ Mg 'lJelflt\)1fl'IJ'lJLLlJfl'IJL'lfCJlJCJ~t\)1Lu'lJl,'IJ 

fl1~U1'IJfl11Lnfltl~n~CJ1'l1el~Lel'IJL'lf~ 

5. ctiflL'WEli (sulpher) ~~VflJrl'llel~cti"L'Weli~el~fl11LV1CJa1Vf~1CJ~1'IJt Vfqia1lJ11f.l'th L tJ1..&lrlCJfl11 

~fh.ijcti"L'W(;lcti"L'WeliLtJ'lJEI~Rtl1~flElU'lIel~Ltl1;}'lJU1~'lJijrl 
'1" ( ) v...l cv '1 "...I cv... 1 '1 I

6.R"elI,1V1 chloride Vf'IJ1'V1Vf"fl'lleNIR"€J 1,1rlLflEJ1flUfl';) fl11lJ'lIeNR"EI 1~"1al,'lJa1Vf'S1CJ 

~€J~fl1'SR"EIL1~ri1Vfi'ufl'S~U1'IJfl1'Sa~LR'S1~~LLa~ 

7. LLR"L~CJlJ (calcium) LLR" L~CJlJLtJ'lJ01(;lel1Vf1'S~,j1LtJ'IJ~Elfl1'SL~UL(;lri1Vfi'ua1Vf~1CJf1L;jCJ1LV1 CJ• 
ij~b'IJL~CJ1;;el~1'lJfl1'Sa~1~LR'S~a~1~'lIel~a1Vf~1 CJLV1 CJ Lu,"1~1'lJa1Vf~1CJ'VI~L"LL,,~i1U'VIU1'V11'IJfl1'Sa~1~ t:.J,r~ 
L'lf""'lIel~L'lf,,~au~'Ut5L'Wfi~~~mlJ1ruLLR"L~CJlJ~.w~~el~fl1'S;1'IJEI~fi'utl~lJ1ru01t'lel1V11'S~ijrl~'IJ~1CJL.ij'IJ

, \J \J. 

LLlJfliiL~CJlJLVf~fla~fl~mR'UEI"v1'V1E1~LLrl~LlJa'U~,rlJijRLn"EI~"ijLiiCJlJL'lfL~EJlJtI'SEI'VIL~'lJLL"~(;l~tt1LtJ'IJ~'IJ
\J 

8. L,"LL'VIaL~CJlJ (potassium) L~LL'VIaL~CJlJLtJ'IJ~1'IJtI'S~fl€JUVf~fl'llel~L'lf""R"elL1""1~ElCJ"~ 1-2 

LL"~LtJ'lJel~f01t1'S~fl€J~~fl'llEl~ cytoplasmic cation t 'lJL'lf""ltl~LtJ'lJtl1~LCJ'lJ'l1~EIL~LL'VIaL~CJlJL€J€Jel'IJ 
(K+) ~~-;j1LtJ'lJri1Vfi'uL€J'lJL'lfl1ri1Vfi'ua~Lfl'S1~~LLt1~LL"~ pyruvate kinase 

9.1'lfL~EJlJ (sodium) a1Vf~1CJf1L;jCJ1LLfllJJ1L~'IJ~el~fl1'S1m'lfL~CJlJlJ1flfl11a1Vf~1CJflalJ~'lJLrlEJ•
...I ..,... '1 " 

LflCJ1 flUfl"\lfl'S'SlJ'lIel~Lel'IJ b'lflJ 

51'lil1'M1"i"iil.:a (Micronutrient) 

G (. )::'1 ...I "" '1 1 G':-I <If. I ..,I1.L Vf"fl Iron Lu'IJo1t'lel1V11'S'VI'lJ1CJrlVl'lflJ b'IJ t'l'SL"\l'IJLL"~LVf"flLu'IJel~Ru'S~flelU'lIel~1~f11(;lf.l LL"~
• \J , 

a~LtJ'IJ€l~f01t11~flelU'lI€l~Lel'IJL'lfl1Vf"1CJ~ijrlLed'IJL'W€l~Vlelfl;a'IJ (ferredoxin) R~t'l~L(;\a (catalase) Bfl~~c1~ 
LtJ'IJ€l~f01t1'S~fl€l'U'lIel~L'lfL(;lLR'SlJ (cytochrome) LLft~~€lL'W~'IJ (porphyrins) 
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2. LL:U':In1'U~ (manganise) LtJ'UD1Pl~~1LtJ'U?ieJ~1vr~1a L6if~£lL~a1vr"1a"il;}~{lLL:U{ln1i1~LtJ'U 

eJ{lr1'lh~neJtJ~~1~t:y?ieJ n~~tJ1'Un1~~{ILfI~1~~LL~{I-aeJ{I~1vr~1alj~1a{l1'Un1~L~:U LL:U{l n1i1~~{1t 'UeJ1vr1 ~ 
L~a{l~1vr~1a~'ld1lj~"t'Un1~L~:uej"~1n1~L~tJl,,-ael{l~1vr~1a 

.., ... • ) ~ ..J..J !II .., .., ~.:i... I .... "i 
3.~{ln~~ (zinc LU'UD1"eJ1vr1~VlLna1't1el{lntJn~~U1'Un1~~{lLfI~1~vrLL~{ltyj{l1J~~"eJn1~L"U I.", 

-aeJ{I Stichococus bocilioris L'UeJ1vr1~Lia{l~1vr~1avr~1a"il;}\l~ljc;Y{I n~ael~1.'Ufl11:UL.u:u.u'U'lh~:U1tu 
0.01-0.1 ij"~ni':U~"dl(J)aij EDTA LtJ'U~1L~L"eJi 'UeJn\l1nilLrlE),ln:U1ruc;Y{ln~a"(J)"{I"\l~'Vht~n1~~~1{1 
fI"€IL~VJ"£l";}"{I 

4.'VI8{1LL;}{I (copper) 'VitJL'UL8'Ul'lfl1a1vri'tJn~~u1'Un1~88n~L;}-t'U 'Uan"\l1nil'VIa{lLL;}{I~{llj 
fl11:ua1~t:y?ieln~~tJ1'Un1~vr1at"\l1(J)a~u11n1~vr1at\l";}"{lLile)'\J~:U1ruVla{ILL;}{I";}" {I 

5.1tJ~el'U (boron) ~{llJjVl~1uvr,j1'vi~;}L"\l'U-aa{l1U~el'ULL?i'Wu11uiat~1tJ~8'U"{llt1t'Ua1vr1~L~a{l 
~1vr~1aLL~1~1vr~1atJ1{1,.ill1lL\l~'YL~tJl'll~~n'i1t 'Ua1vr1~vI1:u"lm~1U~8'U:U1n 1;} a t 'ULtl~1~~1vr~1atJ1{1 
n~:UL'Vh,r'U Led'U~1vr~1aaL~a1LLn:uJ1C~'U l(J)a~"a:u 

• 6.1:uatJ~ir:u (molibdinum) ljvr,j1~"~{ll'Ul"~L"\l'U (l'U~1vr~1uaL~a1LLn:uJ1L~'ULtJ'U 
,h'U'lh~nau-aa{lLa'Ul'lf:u''Un1~~{lLfl~1~~LL~{I) . 

7.1f1u8~Vi ( cobalt) LtJ'U~1'U'\.h~n€JtJ~1~qJ'tI8{1i"1ij'U{j 12 ~{lljfl11:ua1~t:y?i€Jn1~ 

L"\l~t:yL~U1,,-aa{l~1vr~1a 

n1'n1\l;tyLatll""Uil./ls1'M;1EJaL;iEJ'l"Uu1"Lan 

n1~L\l~ 'YL~U1"'tI8{1~1vr~1U"il;}~a ~LiJ'UL'If,,aL~U1n1~L"\l~'YL~tJ1,,'tI8{1iJ'U,r'Ul:u1~vr:u1Ufl11:U 

11't1'U1;}'tIa{lL'lf""1vrqj;1'ULL~VI:U1u5{1n1~L~:U~1'U1'UL'lf,,a~{lLtJ'U~":U1"\l1nn1~L'\.J~E1'ULL'\.J"{I'VI1{1LflijLL"~ 
VJ~n~il1E1t'UL'lf~an1~L"\l~tuL~tJl"LtJ'UiJ"\l~E1v1a1~tuaEh{l~{lt'Un1~;i1~{I;1i"L'lf"aLL~"~L'if"alj'lf1{1a1E1~ 
~1L'Vi1~L \l1 ~"\l{la1vri'u~1E1~'U~VI~{I '1 n1~L~tJ1,,-a8;'\.J~~"1n~,r'U~1:U1~f1~\l~"~1\l~eJUlfi1;}EJ fl1~1(J)~1~ 
L'\.J~E1'ULL'\.J"{I'tIa{l~1'U1'UL'lf"avr;a:U1"~1.n1'W (biomass) 'tIeJ{I'\.J~~"1n~?i8vr~{lVithElL1"1~{lL~E1n11 
"8"~1fl1~L"\l~t:yL~tJl" " (growth rate) L1"1vhm'Ufl1~L~:U~1'U1'U'\.J~~"1fl~"\l1flL~:ULiJ'U 2 Lvi1L~afl11 
generation time (doubling time) "\l~LL"n?i1{1n'Ult1t'ULL?i":::~1E1~'Utfl'U~.n11~LL1;}ila:UVl~{I'1fl1~ 
L~tJ1,,-a8{1~1vr~1aL~aL~E11~{lilfl1~1;} fl1~L\l~t:yL~tJ1",r'U;)a{lLVi E1tJntJVlthEI L1"1~1V1'hE1L'lf" a L~E11"\l~ 
L;;ul"L~:U~1'U1'U~1E1fl1~LLti{lL'ifaa"\l1n 1 LU'U 2 binary fission L'lf"£l~'U"nLL~"~L'lf,,aij"'fl,;.tu~Lvrij8'U

• 'II 

L'lf"aL~'V1fl'\.J~~fl1~Lilafl1~LLti{lL'lfaa~'U~;}"{I-;i1'U1'UL'lf"avr;a:U1,,;11f11'Vi"\l~L~:ULtJ'U 2 Lvi1't1a{lL~ana'U, . 
fl1~LLti{lL'lf"£lfl1~L;;ul"'tIa{l~1vr~1E1L'lf,,aL~E11 (Lavens and Sorgeloos, 1996)~1:U1~f1~m!t11~"\l1fl 

fl~1vJfl1~L;;tJl" (growth curve) 1;}a~fl~1vJfl1~L~tJl"tlfl~ (typical growth curve) \l~LL~;}{lt~L~'U5{1 
~~E1~fl1~L~ul" 5 .rr'U (fl1'n~ 5) 

n1~L"\l~t:yL~tJ1,,'tI8{1~1vr~1 E1"il;}v18~LtJ'UL'lfaaL~EJ1fl1~L"\l~t:yL~tJ1,,-a8{1iJ'U,r'Ub1t~ 
VI:U1 EI fl11:U11-a'U1;}-a8{1 L'If'''''VltY;1'ULL~VI:U1E1il{l fl1 ~L~:U~1'U1'UL'If,,a~{ILtJ'U~":U1\l1flfl1~Ltl~E1'ULL'\.J"{I 

Vl1{1LflijLL"~:W~fl~fl1EJL'UL'lf"afl1~L"\l~'YL~tJl"LtJ'UiJ\l~av1~1~t:yvti1{1~{IL'Ufl1~;i1~{I~i" L'lf"aLL?i"~L'lf"a 
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.... I ..I 0 0..,.., .. .,J .... ~ .. I :; ..I '1 ~ 
:W-U1~e)1q'VI'i\)1LV;1~L'i\)1~'i\).:Ja1'V11Ua1EJ'V'fuq'VI'U.:J'ln11L91U ~(9I'lIel.:J u1~"li1n1'U'Ua1:W11"'VI'i\)~9111'i\)aelU ~rI ~rlEJ 

n111~nTntJ~EJ'ULLtJft.:J'lIel.:J')1'U1'UL'lfft~'VI~m.nft'd1.fl1V;a~rl1 (2543) 

Biomass 

I. Lag or Inductional Phase 

2. Exponential Phase 

3. Phase of Declining Rclat[yc Growth 

4. Stationary Phase 

5. Death Phase 

Age of culture 

tl1'Wit 5 n11'Wn11L'i\)~tyL9;UL91'l1el.:Ja1'V1~1eJL'lfft~LiieJ1 
\42J1: arlrl1 (2543) 

1) 1~eJ~ lag ph~se (1) L'lfft~el~1.'Uad1.:Jn11tJi'u~1tiel'UI.I:t.i.:JL'lfft~L~1J,)1'U1'U 
2) 1~eJ~ exponential phase (2) L'lfft~i1n11L'i\)~tyL9;UL91elcl1.:JL~1J~,)1'U1'ULSlfft~L~1J:ff'ULLUU 

Exponential 

3) 1:JEJ:J phase of declining relative growth (3) n11LLU~L'lfft~-«1ft.:Jujela11tl1'V111LLa.:J , oW 

Lel'lf'VI~elU 'i\)iV'VI1.:Jn1eJ.fl1V; LL":JLfli1~'U 'lL~1J~'i\)~')1nrIn11L'i\)~tyL9iuL91 

4) 1~EJ:J stationary phase (4) l1'i\)iEJ~1'Ua11el1'V111i1')1nrlLL"~elVl11n11L~uLVlLiJ'U 0 ~.:J~ft1.'U 
I .. I '" ....l

fl111J'VI'U1 LL'U'UL'lfftftfl el'U'lI1.:JfI~'V1 

5) 1~eJ~ death phase (5) a1':iel1'V111'V11Jrlft.:Jfl111J'VI'U1LL'lhJ'lIel.:JL'lfft~ftrlft.:Jelcl1.:J11r1L~1LLft~ 
o .. ..1 ........_..,..:. '" e.I
0 I 

'i\)1'U1'U'lIel.:JL'lfftft'VI:W-U1(91ftrlft.:JelVl11n11LV;1J'i\)1'U1'U'UeleJn11el(9l11n11Vl1eJ

" 
Yang et at. (2001) L~'Vhn11P1m:!t1Vl~nel'U'i\)1nUelL~EJ.:J~.:J'~hi1tJ~1J1ru'llel~ L'UL(9I1L'i\)'U 

'Wtla'Weli'aLL"~ ~~n1 LLft~L~'l11Vl~nel'U:W1LV;1~L~EJ~a1'V1~1eJ'lI'U1~ L~nflel Osciliatoria sp. 

Chaetoceros calcitrans, Nannochloropsis oculata L~EJn11LLeJnLiJ'U'VIft1EJ~~n11'V1~ftel.:JLLa~-:l1.~ 

L~'Ua.:J111.'U~~n11'V1~ftel.:J~t11Vl~nel'U"1nUelL~EJ~1J1L~el"1.:J (DIW) i1~ft'Vhn11L"~tyL9;ULVl'llel~a1'V1~1eJ 
'lI'U1t91 L~nii~at91LV; 1~t11i1m1J1run1(91el1'V111~1;'1.:1Ln'Ulu nfi.:J~ft Li1 EJ vieln11L"~fllL9;UL(9I'lIel.:J1;'11'V1~1 eJ'lI'U1t91

• • '\I ..~ 

L~nL~ (.fl1V;~ 6) 
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1.0 .--------------------. 

~ 0.8 

~, 


(lJ.­eo: 

~ 0.6 


~ a 
0.0 0.4 

0.0 
PI\\' OI\V +N +P +Si +NPSi Cl\1 

CJOscillatoria 
DChaetoceros calcitralls 
•.Nwl1lochloropsis oculala 

1l1"~ 6 fl1'WLLal'l~n1'j'L,,~ruLAtll~'lI'f)~ff1'V1i1f.J'lI'U1l'1L~n 3 ~ill'l t'U~:m'f)'UtJ~ffVl~ (PIW) tJl~n'f)'UviLln
.. , 'U 

~1L~'f)LLa~L~'f)"1~ (DIW) ~~n'f)'U~Lln,j1L~'f)LLa~L~'f)"1~ + l'Ul~'j'L"'U (DIW) (+N) ~~n'f)'Uv1Lln
'U 'U 

1.elI 4 ...1 QJ ( ) () .." f.ell 4 ""' .... !II ( )tJ1L~'f)LLa~L,,'f)"1~ + J'f'f)ff'W'f)'j'ff DIW +P ~~n'f)'UVlLlntJ1L~'f)LLa~L,,'f)"1~ + 'ijan1 DIW 
'U 

(+50 LLa~~l'I~ + NP5i LLa~flv'UL16, 
;i1l1: Yang et at (2001) 

1'i.J1'U1~~1 

1'j',11'U1~vh LiJ'Ui~1,11~l'I~ill'l'VI~~fI~1m;~ fI'Uif'U,j1'UL~f.Jn LL1J~e:I'f)'Ui'vf.J LL1J~LL~1 LUJ~'VI1~
, 

LLl'I~ LLa~LL1J~,11eJ'U ~l'I'f)f.J1.'U l-W"1J Arthrpooda 'f)f.J1.'Una1J Crustacea fla1ff Branchiopoda e)'U~t1
'U 'U , 

Anostraca i;)'f)f.J1.'Ufftlfl Streptocephalu5 LL~UiiiLtJ~'f)nLL~~M1J i;)tlat'U'.h~L.n'VI itJll1t1'j'1ru 

L~tl~"1nii'llTl1f.Jj1~1~1'U 11 ~ LLa~ij'Wtl;}n'j''j'1J'hf.J,1'"lLLtJtI'VI~1~Vftl~1;)~ti''ij1-U1f.Jn'j''j'L;tf.J~,j11t1ncWl'I 

'f)1'V11'j'L-61tJ1n ~1e7ij'ij'U1l'1t'VIru n11~1Liim~n,j'f)f.J a1~1f.J111~f.JLU~f.J 2 L'ij'U;}L1J\fl'j' a1'U'VI1~LLf.JnLtI'U 
'\I '" 

ff'f)~LLunijaLL~.:Ja1J tJ~L1ru~1iitJl1'l1'U1~t'VIfll iit;1'UtJl1f.J11 1 ri ii'VI'U1~ 2 ri 'VI'U1~rivi 2 'lIfH~1~ 
..~ 'U 'U '\I 'U 

LtJ~f.J'ULLtJa~ltJ1.i'a1'V1-rtln1'j'~tJ~1Liif.J L1a1t:Jff1JcW'UfiLLa~ti'L~tln1'j''}1LL'Un~ill'l ~1Lijf.JijLl.:Jl-H 1 Ll~ 'f)~
• , • 'U 

tJ~L1runa1.:Ja1~1~1'UVi'€I.:J l-Hvi~1Lilf.Jff;1.:J~'U,,~cWWJ'U1tMijLtJ~tln'VI'U1 LtJ'Un1'j'tJ-rtl~1L~'f)v1"~v1~f.J'f)~
'\I 

t 'ULL'VIa~,11~1f1'j'11 L-U'U Ra'f).:J-61.:J(l'U'U 'U1-611 LLa~tJ~nfl11f.Jviij,11,j.:JLU'W1~'VI,j1eJ'UL'Vh,r'U a1'V1-rtJ 

tl1'V11'j'''lj'f).:J1'j'J1'U1.:Jvh l~LLn LL'Wa.:JntJl'f)'Ui~11tJ'j'ltJl~1~'U'VI~f.Ja1'j'LLa~LL'Wa.:JntJl€l'UYi~l'j',11'U1.:Jvhvi 

a1'j'1"'Wtlt'UtJ'j'~L'VIfIll'V1f.Jii,}1'U1'U 3 ~ill'l l~LLn 
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lS 

1"5JTLA1~yhm'U6"5 (Streptocephalus sirindhornaeM1~dl~'!,.1~eliHh '!,.11~LL"~ ~1~dEJ1d 
.. I .... 1'ofl .. 1 lV lV ~ .... ..1 1
u"5~2J1ru 1.5-3.0 L~'U"L1J""5 f(JL u'U"5ud~tlCl2JfilCl1EJ"~tl"5elL'U'U11'U"'VlLL'W"5'!,.1C11EJ

'U 

1"5J1'U1~cW11'VlEJ (Branchinella thailandensis) il~1~da«2JLL"~"Clel"~~~d~dEJ1'lJ"5~2J1ru 
1.7 -4.0 L~'U~L2J""51'liLiJ'U~'lJd~tlCl2Jfil~1EJ"~tl-r€JLL~ilttJ'U1"t'!,.1t1!tl';i11"5J1'U1~cW1a~'Uti"5 

1"5J1'U1~cW1~EJ11l (Streptocephalus siamensis) ~1~dt~'!,.1~elacW1eiel'U f'l~1EJ1"5J1'U1~cW1M'U 
6"5 LL~ilf(J'U1"L~tltli11(j1EJil~dEJ1d'lJ~~2J1ru 1.1-2.0 LSZf'U~LlJ"~ 1'lifil"'1EJtl~~ij(jl 

,K II 

n1"iLilfJ~\"iU11l1~;h 

tl1"5'Vl"~el~f(Jel~ 11SJ~ (2012) L~EJ~1~J1'U1~cW11'VlEJel1~ 20 i'U ~dEJel1'!,.11"5~""5~1~' ~~il 
~1'!,.1~1EJf'l~elL"5C1"1 el1'!,.11"5a1L~""5'lJ LL"~~1'!,.1~1EJfil"elL"5""1~dlltl'Uel1'!,.11"5a1L~""5'lJ 'W'Ui11"5J1'U1~cW1 

'U 'U 

1'VlEJ~L~EJ~~dEJel1'!,.11"5~~ 3 tl~ll ijJ1'!,.1't!tlLQ~aLL"tl~1~tl'U'Vl1~~i)~elEh~il't!aa1Rty ( p<0.05) l"atl~lI~ 
L~EJ~~da~"~~1'!,.1~1EJfilCl€JL"5~"1~dlltl'Uel1'!,.11"5a1L~""5'lJ ilJ1'!,.1't!tlLQ~EJa~~~"L'Vhtl'U 0.047 ± 0.005

" "" , 
tl-Y2J ("1"51.:J~ 9) 

"1"i1~" 9 fl"ILQ~EJJ1'!,.1't!tlf(Jel~1"5J1'U1~cW11'Vla (tl-YlI) ~L~a~~dEJel1'!,.11"5~""5~1~q ~~LL~el1a 5,,'Uil~el1a
'U 1 , , 

20i'U 

5 0.013 
a 
±0.003 O.OOSa±0.001 0.012 

a 
±0.004 

10 0.022 
a 
±0.002 0.020 

a 
±0.005 0.017 

a 
±0.003 

15 0.026 
a 
±0.005 0.023 

a 
±0.003 0.02S 

a 
±0.006 

20 0.032b±0.004 
ab

0.Oq·1 ±O.OOS 0.047 
a 
±0.005 

Vl1I1fJLVI'J: ~detl~"5il1~1e~tlq~~LL" tl~1~1'ULL'Ud'Uel'Utl'ULL~".:Ji1ilf'ld12J~1.:J tl'Uel ~1~il't!EJa1Rty'Vl1.:J 

~i)~ (P<0.05) 

;1111: 11SJi!Wl (2012) 

., ,. 'I II .~ 


i)"'1"ii)""i)'~ L'U1\l1~"'1 


~"tl1"5'Vl"~€J.:Jeuel.:J 11SJ~ (2012) L~a~11J1'U1~cW11'VlEJ el1a 20 i'U 'W'Ui1e""51"5el"euel~1"5J1• 
'U1.:JcW11'Vla~~.:JLL~en~ 5 i'U,,'Ufi~el1~ 20 i'U t'U'Vltltl1"5'Vl""€J~LL"tl~1~tl'U'Vl1.:J~i)~el~1~11iil't!EJa1Rty 

(p>0.05) LL~i'U~ 20 ~'Ui1e""51"5el"f(Jel~11J1'U1~cW11'Vl a~L~EJ~~dEJ~1'!,.1~1af'l"8L"5"Cl1~dll tl'IJ81'!,.11"5 

a1L;""5'lJLL"tl~1~ "1tl~""5€J1'!,.11"5~'Uel~1~il't!EJa1~nl ( p<0.05) i.:Jile"11"58"~~~a,, L'Vhtl'IJ-r8EJ"~'U 'U .~ 'U , 

62.00 ± 3.00 ("1"51~~ 10) i~ Jawahar and Henri (2002) ltii'ijtl1"5'Vl""8.:Jtl1"5L~a.:Jl"5J1'U1.:JcW1 
(Streptocephalus proboscideus) ~dai1.[1d~f'ld12J'!,.1'U1LL'Li'U~ 50 ~d~ela""5 t'UJ1 6 a"1LL~,,~t~ 
L~'UL~€J~'U~"tl1"5'Vl""eNile""51"5€J"ttJ8~1"5J1'U1~cW1LQ~EJ8~~ so L'lJ8iL~'U~. " 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 
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fl1'1{1~ 10 e1Vl111el~~EHI11J1'lJ1\1yh1'VlEJ (~elEJ~~) ~L~EJ\I~1EJel1'V111aVl1tti1\1q ~\lLLttiel1EJ 5 "\l'lJii\l 
'\I I 1 

81EJ 20 1'U• 

5 100 
a 
±0.00 100 

a 
±0.00 

a b a 
10 89.16 ±3.61 81.5 ±2.29 92.00 ±1.80 

a b a 
15 63.66 ±6.02 58.16 ±7.00 67.83 ±5.50 

ab b a 
20 54.66 ±4.50 50.00 ±5.00 62.00 ±3.00 

""3J1aL,,,,'l: i(1e1fl'tf1.f11'tf1el\lflq'tf~LL"fltti1\1t'lJLL'lJ1'lJel'lJti''lJLLa~\I';hijrn1lJtti1\1ti''lJelEi1\1ij,j'EJa1rril,J'VI1\1 
ati~ (P<0.05) 

~3J1: LtJ~ (2012) 

'1W111Vn111JeJ.:J1,.J1U1~Yl1 
fl11'V1~~el\lezJel\l L~.gVl (2012) L~EJ\l11J1'lJ1\1W11'V1EJ el1~ 5 - 20 1'lJ ~1EJ81'V11'l~Vl1tti1\1' LflEJ 

vi1fl11iLfl11~""'flW.fl1'V1J1'Vlfl 5 1'lJ 'V1\J'11~1flW.fI1'WJ1Lil~tI ~\lVl111\1~ 11 1~LLn fl1111LU'lJfl1fl,)1\1
1 1 , 

I fit I III 1..I.s '1:: *~ '1. n I .J ou J' '1 :: 
LLa~fl1fl1111L u'lJfl1\1 b'lJ'Uel'Vl La EJ\I ~1'lJ1'lJ1\1vn ~'VIEJ'VIflfl11'V1flaeHelEJ 'lJ'lt1\1'V1 L'VIlJ1~a2Jfl'Ufl11LaEJ\I ~1'lJ1 

, '\I 

*~ I .... , <j......1 'ou <j J'..., II ~ .... I .J 
'lJ1\1111 'W'U11 fl11'V1fl"el\l2Jfl1LLel2J ~2JL'lJEJ'VILLVlfl"1\1fl'lJ ~flEJfl11L~EH'VIL'ltfl" 8 L 1""1Lu'lJel1'VI11lJfl'"ILilaEJ 

LLellJL1ILUEJ~1~qfl 0.28 iJ~~fl-rlJttiel~"1L~el\l"\l1flLt1'Uel1V111ij;ji"~\l11inelt \1Lf1fl fl11LthL~EJ~1'Ufl11 
L~EJ\I~1EJ81'V111a1L~"\l1tlij~1Lil~EJa\l~a~0.45 iJ"~fl-r1Jttiel~"1 L~el\l~1fliiLf'I'l!t81'V111"fl~1\11J1fl~a~ 

\I 'II 1 • 

LLtti~'U'j1fl11L~EJ\lmiel1'V111~\lael\l~ijfl~1lJti''Uij~1LLellJL1ILUEJ8EJt'U1~~'U'lh'Ufl"1.:1 0.35 lJ~~fl11Jttiel 
\I 

~Vl1 (Vl111~~ 5) LL"~"\l1flfl11;ifl'l!t1ezJel\l Walscheet ai. (1991) vi1fl11Pffl'l!t1fl11L~EJ~11J1'U1\1rh 
Streptocephalus proboscjdeus~1~~'UelW'VI.flil~LVl1J1~a1JLfl EJvi1fl11L~EJ~11JTU1\1Yh~8ru'VI.fljj 26­

1 'II • 'II 

31 8.:1f'11L'ij"L~EJa'W'U111'U'h\l~ru'VI.fJil~ 29 el\lfl11L'ij~L~EJavi1t m1J1'U1\1W1ijfl11L"\l~i1JL~'UL"~~8"11 
..I 

1elfl'VI~\I 

fl112JLtI'Ufl1fl')1~(pH) 7.0 - 7.6 (7.2) 7.0 - 8.2 (7.3) 7.0 - 8.2 (7.5) 

LL81JL1JLUtl112J (mglL) 0.2 ­ 0.5 (0.28) 0.2 ­ 1.0 (0.45) 0.2 - 0.5 (0.35) 

fl112JLtI'lJ,)1.:1 (mg/L) 30 - 50 (40.6) 30 - 50 (42) 30 - 50 (42) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:L~EJ\I~1EJ81'V111a1L~"\l1tlij~1Lil~EJa\l~a~0.45
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f1ruf"\'I1~B1'V11":i• 
i1~~U'Ul~ijn1":i;tn'EtlLL~~~WJ'Ul1finl":iL'Wl~L~El~l':iJl 'Ul~~1~'Uftll1l':ifl~hLil'Unl':it'UL;i~6':in~ 

~ ~ 

l~ 2 1jij;) flelnl":iL'Wl~L~El~l':iJl'Ul~~11VlEl LL~~l':iJl'Ul~~1~~'U6':i~~l~ijril':iUl1':iJl'Ul.:J~11tJ1.iLiJ'U 
vl'V1l':i'llv~t1~l ft1 El~111~~'Wtd1 t 'Ul ':iJl'Ul~~lijflf.lJfhVll~vl'V1l':i~ft.:Jftll1l':ifl n':i~;J'Unl':iLn~~'lIa~tJ~11~ 

• \I • 

... ... I ..I ... 0 I I U '" A ..I .: .f 

~LVI EltJLVllvl'V1l':iVlll~l'V1'UlElvElflll1'Vlv~ f1a l~LL~~El-3LiJ'Uvl'V1l':ift~Vlftll1l':i flL'Wl~L~El-3-o'ULv-3'Un~ 


\I '\1 

(2550) ijn1'~fi1'n'Etl-ov~ Dararat et al. (2012) l~v1lnl':iL~El-31':iJl'Ul~~1~1ElflaaL':i~~1~fl1ll1L;;lIeU'U~ 
1 x 10 

6 L'li~i5~aij~~~~':i 1~ 1 - 2 flf-3~a1'U1~Elv1lnl':iL~El~LiJ'UL1~1 14 1'ULL~~Ull1l1Lf1':il~~flf.lJfh 
'V1l.:Jvl'V1l':il'Ul':iJl'Ul~vh~L~El-3~1El fl~vL':i~~11'Ul':iJl'Ul~~1~~'U6':imtJ':i~'Uft~ft~ (74.41 %) u1v~LiiiElU 

\I • 

....., ..I ( ) '" "I U dIU "I u..I "I .,:: A~" ..I ( )
ntJ ~':i'V1~L~VI 56.25% LL~~El-3LLft;)~~'VILVI'U11Lft'U~ElLL~~LfllV1ft~~'U~':i'U1'U1-3nl~VlEJVI 5.12% LL~~... 
(6.42%) LLa~LtJe),~L~'U(9l1'l1~'U~ft-3~ft~1'Ul':iJl'Ul~~lftElll1~ (9.34%) LL~~fll'fltJl@1L~':iVl~ (32.69%) l'U 

\I • 

l ':iJl'Ul~~lftElll1 ~~LLft~~t~L~'U1lflf.lJfh'V1l-3vl'V1l':it'Ul':iJl'Ul.:J~lftll1l':iflUll1l'V1;)LLVI'Ul':iVl~L~ltil•
..I 

{(9ll':il.:J'VI 12) 

"1":i1~~ 12 nl':i1Lfl':il~\1'v~r1t1':i~nvtJfhfl1ll1~'U ltJ':i~'U l'll~'U fllf[tJl~L~':i(9l L~'UtEl LL~~Lll1 LLft~-3t~ 
L~'ULiJ'ULtJviL~'U~L'Ul':iJl'U1-3~1~~'U6':i (Streptocephalus sirindhornae) 1':iJl'Ul-3i1l 

lVlEl (Branchinella thailandensis) l':iJl'Ul.:J~lftElll1 (Streptocephalus siamensis) 

u1vLViEJtJntJl':iVl~L~ (Artemia) 

Proximate S..tirhulllOnwe S. sianu.'115i.t B. tJwilandensi.I:f. .4rtl.;wlia ~p. 
C'otnI-x1sition 

f\,·fohture 89.90 ± 0.25° 87.51 ± l.osa 90.22 ± 0.30h 88.10 ± 1.05 1 

Protein 74..41 ± 1.0.;l.J 50.24 ± 1.031: 64.65 ± O.66h 56.25 ± L04:! 
Lipid 
Carbohydr::tte 

6.13 ±O.ISh 
1253±O.38~ 

9.34 ± 0.28" 
32.69 ± 1.26~'1 

7.S7 ± 0.261.' 
16.24 ± O.60h 

13A9±O.52~ 
14.63 ± 0.862 

Fiber 2.84 ± 0.14h 2.65 ±O.16h 5.12 ±O.12:.l 0.37 ± 0.132 

Ash 4.43 ±0.J5" 5.08 ± 0.13h 6.42 ± 0.21 a ] 5.26 ± J .Ogl 

d 
\113.11: Dararat et al!{2012) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 
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d 
'UVIVI 3 

c ..... 0... ...." 

16ft1L UUn1'11ilt! 

3.1 flun,,,, 
1. Lfil~eHI1Vln1i~Vlfl~'UfI~'ULLa,:j UV-vis spectophotometer (1'1..1 v-160) 

2. LfI~el.:J1(jJn1i~(jJfl~UfI~ULLa,:j (spectrophotometer 11.1 genesis 20 D) 

3. 'VI~el;j.:JlelJ1 (autoclave Hirayama 1'U HVE-50) 

4. Lfl~el~fli'UluLt'!iL'lU (Gerhardt ~'U 7620)• 
5. ~el'Uleliel'U (hot air oven Shellab ~'U 4350 FY)

~ . 

6. €h~yj1f111lJiel'U (water bath) (Memmert iu WD-14) 

7. LfI~el.:JanVll'lliT'U (falc ~'U. BE4250) 

8. Lfl~el.:l1Lfli1::;~L~eltu (gerhardt) 

9. L(;l1L~1elru'VI.flija.:J (hood ~u Lenton) 
.. 'II ~ • 

10. LfI~el~1(jJfl111JLtI'UniVl-vh~ (ph meter) (HANNA 11.1 HI 98129) 

11. Lfl~el.:l1VlmlJ1rueleln~L'l'U~a::;~nut'UJ1 (DO meter) (~'U YSI 550) 

12. Lfl~el,rlVlmlJ1ru'llel~LL~,:j~a::;a1utuJ1.r,:jVl1J(jJ (TDS m~ter) (HANNA ~u HI 98311)• 
13. L(;l1t..1fl11lJiel'U (hot pate) 

14. l1JLfli1uLu(;l (micropipete) 

15. fil1L1'V1 (cuvette) 

16. Lfl~el.:l.a-.:I (balance) LL'U'U'VIptUEJ1J 2 1'i1LLVltl.:l LL'U'U'VlptumJ 4 1'i1LLVltl.:l 

17. ibLit'! (burette) 

18. ~fli::;'lfl'll'U1(jJ 30x30x38 L'lI'U9iLlJt'!i "ii1U1'U 9 ~ 
'II 'II 

19. ~(;It~el1n1pt"ii1u1U 9 ~(;I.. .. 

21. 'lI1(jJ'Via1a~neuu1(;1 240 ijSSt'!i "ii1'U1'U 9 'lI1Vl 

22. amJa1ua 'iil1U1'U 120 ;}1 

'" " 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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'!S .... il " '1. .: .. I ....fIJI .. I1) "n~1NaNa" a"'1,afl"a~\Ja1 a L1a:: 'lW.fl1'WU1 Lu'::uun1'LaEJ~\Ja1UaL1UU 
'::UU'MliULiEJuJ1~Ltluil"'n'U~~LL'1"ailll n1''lhfl::nilUlifttlft1ilftLLft::J14~ \titcfitl,::lEJ'tiu'un1' 

• 'U 

L~EJ~\,J1U1~yh L1'MULU" L1ft::L1'MULLfI~tu'::'U'Un1'L~EJ~tlft1ilft ~ 
LVI~£J1J~~UUn1'~L~£J~tl~nij~LLUUVl1J'UL1mJ,j1Viih~uU~1U~11JVI:me)'U LL~~~~UUtli'utl~~ 

1 • 

flru.n1'n,j1'V11~;b.n1'n "hn1~'Vlfl~8~~VlGln~V1~1"lJ11V1V1P11~Vlin1~tl~::1J~ ~T'l.l11"lJ"'1LV1f1L'UL~Vn1~N~V1 
1 ~ 

iVl1LL~::tl~~1J~ flru::LVlflL'UL~ vn1~Lm~Vl~ ~'l1U'ULVlflL'UL~V'V4~~'\l81JLnGl1L..ij1f1ruVlVl1~~1fln~~U~• 
1. n1~LVI~£J1J~~L~u~tl~1'n~ 

1J'U1fl;)tl~1'Vlfl~8~1J'U1fl 50x50x40 LIIl.I'U~LllVl~ \i1'U1'U 9 ;) .n1ut'U~tl~~n8U;;1£J"lJfln~8~LL~~ 


~ 'U 'U • 

-nflt~81n1pt L~1Jtl~1J1V1~ 15 ~V1~ ,j1t'U;)'Vlfl~8~,"nv1~11 1 f1'U 'W~81lt~81n1ptVl~8flL1~1n8'U,11~n
• 'U 'U 

tl~1~~tl~8£J 

2. n1~LVI~U1J~ntl~1ij~
'U 

,11~ntl~1ij~LLUn'\l1nvJ8LL1i,"'U5't111l18'UU1~LtI'UL1~1 1-2 itlfl1~ "'U~11l1~tln'U81'VI1~ 
~ • 1 

a1L~'\l~tl1;; 'Vhn1~Rfl~ntl~1ij~~ij1J'U1fltnGlLf1£J~n'U\i1'U1'U 120 ~1 a1J~ntl~1\i1'U1'U 9 ;11 -*~VI,rnta 
~ ~ 1 ~ 

~~;) LL~~~"lJfln1~'Vlfl~8~'n~81lt ~81n1P1Vl~8fln1~L~U.!l 
~ . 

3. n1~LW~£J2J81V11~V1fl~8.!l 

't11LLVI'ULtlflLL~::LLVI'ULLfl.!l~L'W1~L~£J~111J18U~8ruVl.nij 105°C 'U1'U 2 -8'1L1J.!l LLGld'U11l1~'Ut,x
, 'U 

~::L~£JflLfiu11t'Utl.!l'W~1a~n~::LLad;)La'U 't11LLi1.!ll1'U1l1~~~1£Jt'U,j1tl~1J1V1~ 4 ni'1J~8,j1 100 ij~~~w~
1 ~ 

~llu'U hot plate '\l'Ut~~.!l111.~La'U 't1181V11~a1L~'\l~tl1J1LfDl~8U;)1£JLLVI'ULtlflLL~~LLVI'ULLfl.!l~~'U'\l'U 
~~L~£Jfl t'Utl~1J1W~81V11~ 10 ni'1J~8LLVI'ULtlflLL~~LLVI'ULLfl.!l 5 ni'llLfl£Jt-tlLLi1~l1'UanLtI'U~1~a1J LLGl1• 
't111l1~~~llt~LL,x~ LfiuLL";)La'U 

~ 

4. n1~Lfiu,j'81J~
'U 

4.1 ,j'8lJ~V11~L.n"lJ'Upt1~wi 

4.1.1 n1~1Lfl~1::VlLtl~;\'U 

4.1.2 n1~1LfI~1~~n1~~nfl11Jl1'U Lfl£J15 Shoclex 

.,. .. .4 ., 


4.1.~ n1~1LfI"i1~VlLU8b£J 

4.1.4 n1~1LfDl~1~~L51 
~ .. .II

4.1.5 n1~1Lfl~1~VlfDl111J"lJ'U 

4.2 Lnu,j'81J~n1~L~ULW 
'U 

-*~,j1'V1,rntl~1LL,j~~~'Vlfl~8.!l'Vlnq 7 1'U LL~~u'UVin,j'81l~LL~~::itlfl1~
~ • I ~ 

n1"iLtl~U'ULLtl~.!lflru.n1'W,j1t 'Un1~L~U.!ltl~1'n~vtt-tlLLVI'ULiJflLL~::LLVI'ULLfl.!lNalJt 'U81V11~a1L~'\l~tl 
1 ~ 

1LfI~1~~fl11lJLt1tm~fl;i1~ (alkalinity) Lfl£J1ti~Lw~V1 


1LfI~1~~LL8lJLllLi1tJ (NH-3-N) LL~~1'U1w~v1 (NO-TN) 


COD LL~::88ftti'ti8'WWVl (SRP) 


เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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f'l111lLthJn':i"Lth.J~1.:1 (pH) 1~EJ1a pH meter 

tl~1l1WElEln~L"\1'U~fI~fl1EJt'U.J11~EJ1a DO meter 


m1l1w-nEl~LL~~t'U.J1~.:IVlll~ 1~EJ1a TDS meter 


LnU~1ElEh~.J1nEl'ULtl~EJ'U'hEJ.J1'Vln'l 7 1'U 


.r ~ ~ A~" ~ II I " aI.r II .. I ....2) n1"LafJ~""U1U1~"'1 ,,"fJ to"a1'M"10-UU1"Lafl"aUVlLaO~"10\lihJa1ua 

11.:1LL~'Un1'~'VI~fltl.:lLLUU (Completely Randomized Design; CRD) l~EJLLu~LU'U 2 n1':i 
...I ~OJ3I 

'VI~i:!El.:l n1':i'VI~i:!tl.:l'VI 1 LLU.:I 5 'li~n1':i'VI~i:!El~~~fI~ 3 'lf1~.:I'U 

n1':iVl~fltl~~ 1 n1':iL~EJ.:I~1V1i1a'll'U1~L~nl~at ~llfltlfl1'Oi:! 

~~n1':i'VI~i:!El.:l~ 1 L;j'U~~f'l1Uf'l1l1~EJbJt~llfltli:!1
· .." " 

~~n1':i'VI~flEl.:l~ 2 L;j'U'lf~vtLr11li:!tlfl1 0.5 n-rllvltl~(;l':i· . " 
'lf~n1':iVl~i:!tl~~ 3 L;j'U«yj~vftr1llfltli:!1 1.0 n-rll~El~(;l':i 

• • 'II 

-H~n1':i'VI~flEl.:l~ 4 LU'U'li~vttr11li:!tlfl1 1.5 n-rllvltl~(;l':i 
• • 'II 

-q~n1':i'VI~i:!tl.:l~ 5 LU'U-q~mr1lJfltli:!1 2.0 n-rllvltl~(;l':i 
...I 3 '1 ~ A~ 'i ~ V G ..I 3.., .... 'i 0I

n1':iVl~fltl.:l'VI 2 n1':iLi:!EJ~ b':i'U1'U1~l"t1 L~a L-H~1vr':i1EJlI'U1~Li:!n(;ltl'U'VILfla~~1alJfltlfl1'Ufi L~t.I'VI1 

n1':iVl~flEl~LLUU (Completely Randomized Design; CRD) LLU.:ILU'U 6 14~n1':i'VI~fltl~14~fI~ 4 ~1~~;f 
-H~n1':i'VI~fltl.:lv11 L~EJ.:Il':i.J1'U1.:1Vhv1f'1111lVl'U1LL'll'U 3 ~1vltl~(;l':i• 

..I 3'1 t: A~..1 • OJ ..... 
'lf~n1':i'VI~fltl.:l'VI 2 Li:!Hh':i'U1'U1.:1l"t1'V1f'1111lVl'U"'ILL'U1J 6 tJl1(;lEli:!(;l':i 

~~n1':i'VI~fltl~~ 3 L~EJ~1':i.J1'U1.:1-W1~f'l111lvr1J1LL'll1J 9 ~1~El~(;l':i• 
-H~n1':iVl~flEl~~ 4 L~a~l':i.J1'U1.:1'h~f'l111lVl1J1LL'll1J 12 ~1vlEl~"':i• 

..I 3'1 t: A~..1 'OJ'''''
-H~n1':iVl~i:!tl.:lVl 5 Li:!a.:l L':i'U1'U1.:1111'V1f'1111lVl'U1LL'U'U 15 (;l1(;ltli:!(;l':i 

~~n1':i'VI~"tl.:l~ 6 L~a~1':i.J1'U1~-W1~f'l111lvr'U1LL'll'U 18 ~1~tl~"':i• 

n1':i'VI;)"El~v11 n1':iL~EJ~~1vr~1EJ'lI'U1;)L~nl~EJtsHllfltlfl1Ui:! 
'II 

1. n1':i':i1U':i11l1l"tl"1u"LLfI~n1':iLn~'lItl.:l~1V1i1a-n'U1~L~n 
'II 

':i1U':i11l1l"tl"1ij""\11flUtlL~a~l~EJt sHc!1n':iel~I.I."~LnU':i1U':i11l1lfltl"1iji:!,j'UfI.:It 'Ut.1.:1V1lYnt 'UlIfl 
" "" 

tl"1'nfl,j'Uij~1':itl1V1~"jv1~1LU'Ut 'Un1':iL"\1~t:yL~U1(;l~1V1~1a'll'U1~ L~flv11t ~Ln~n1':iU~1l1ltl.:l ~1V1~1EJ'lI'U1~ 
L~nt'Ut.i'~VllYnLU'U~1'U1'U1l1n~'nUL;j'U Ankistrodesmus sp. ~1V1~1a'll'U1~L~n~~ilf'l111lLL~~1~ti'U(;l11l 
LLVlfi.:l.J1m~~11lt'Un1':iVllYnLLi:!~,11~1V1i1EJ'lI'U1~L~nvtt~1l1t m'U n1':i'VI~"tl~v11 

2. n1':iL(;l~EJll~1V1i1t.1'l1'U1"L~nt'Un1':i'VI""tl~ 
U1.J1"\11nt.1~VllYfl1l1n':itl.:l"~ntl'Utltlnl~at sHc!1n':itl~t sHtl~1l1W.J1m~~1nt.1~VllYn 500 ijfl~~(;l':i t:.J~1li:!.:I 
t 'U.J1~~tl1~~L(;l~a1l11 9500 ij"~~(;l':iL~tlLu'U.J1vTlm'Un1':i'VI~"tl~LLfI~v11n1':i,rU~1'U1'UL'lf"fI''U~1i:!~ 
,ruUj~Latl~ (haemocytometer) v11n1':i"\1~u'UViflLU'U~1'U1'UL'lf"a~tlij"~~(;l':i 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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3. Lt91~mJ11~th;l1ihrvtlm 'Ufl1~'VI(;\~ tl~1(;\afl1~'VnJ1'V1,rflLL~~ 
v 

3.1 l-H~1fl~8~fl~8~11~tl~1il~\l1fltltlL~tl~LL~~u111~tl~1il~vI1~111'V11J1'V1,rflLL~~1(;\tlfl1~v v 

U1Ltl111atl"1il"\l1fl~LfhJ~1U~111111lma'i.'Utr"Jtl~'ULe.J1 1 ij"~~;\~LL"'Tll11tl8U1~LL~~L~8\l~'VI1.J1'V1,rflv 

LL~~'Vi1 10 ~1\l~1~.J1'V1,rflLL~~L;j'U 0.042 fli'11~tlij"~~~~~~~LL,,~ltlfi1'U1W'VI1.J1'V1,rfla(;\~\l~lm'U 
fl1~'Vl(;\"tl~ 

3.2 11"tl"1'vtlm'ULL~"~"t1(;\fl1~'VI(;\"tl~ 0, 0.5 (4.76 ija~~~~) 1.0 (9.52 ija~~~~) 1.5v , 

(14.29 ija~~~~) LLa~ 2.0 fli'11~8~~~ (19.05 ij,,~~t91~) 

4. L~~a11fl1~'VI(;\"tl~ 

4.1 L~~a111'V1"LLn1'l1'U1(;\ 500 ij"~~~~L;j'U.fl1"t1'U~m-HL~tl~a1'V1~1a'tl'U1(;\L~fl 
Ankistrodesmus sp. 'W~811~(;\1~tl1fl1f1t'W~811~.htl(;\~1'U1'U 15 ~(;\tl'i111ruvttm'Ufl1~'Vl(;\"8~ 400 

ij,,~~t91~ 

4.2 u111"tla1il~e.Ja11.J1~1118t91~1~1'U~111fl1~'VI(;\"8~~8 0, 0.5, 1.0, 1.5 LL"~ 2.0 fli'11~8 
\I 

~~~e.Ja11nu.J1~L~~tl11111m~tl'i111t91~ 400 ij"~~~~U11tl11~111'UVi~nLLa~Lb"~vi1fl1~Lf1U.atl11"fl1~ v 

b\l'i'Yb~ult911(;\afl1~,rul(;\aletlal"v1,ruLij(;\b~8(;\vi1fl1~,r'UVJfl' 2-31'Uvi1fl1~Lf1'Ue.J" 4 flf~\l'Ui'U'l(;\fl1~ 
'VI(;\"tl~ 

d J 'I:: ft':l 'i 'I .., c:f. d J .., '"I

fl1~'VI(;\atl~'V1 2 n1~b"a~ I.~'U1'U1~1"i1 b(;\a b"t1a1'VI~1a'tl'U1(;\L"fl~tl'U'VIb"tl~(;\1tl11"tl"1'U" 
II II v 

1.bt91~tl11"t1f1 fl1~'VI(;\"8~1'Ufl1~L~tl~1~U1'U1~VJ1, 
Lt91~a11fl"8~~b'VI~tl11't1'U1(;\fl1111\l, 15 ~t91~111L;j'Ul~ 6 sdtl~1(;\tll-Hvhb\l8{Utl {(;\~v11L;j'U~1~'U 

'i 'I. I I 0 J 'I:: _~ 'I I d I QJ ell QJ I 

bflab'ULLt91"~"t18~\l~'VI1fl1~L"a~b~'U1'U1~l"i1b'Ufl1111'V1'U1LL'U'U'VIt911~fl'Ufl8 3, 6, 9, 12, 15 LL"~ 18 ~1t918 
... 'I J J 'I ~tl'" '" 
"t91~ L'Un1~L"a~\l~L"tl~ b'U'U1 ~111~~ 2 ,,~~ 

2. L~~tl11«t911'V1(;\"8~ 


U1 1 'tI1.~.J1'U1~VJ1111t911flbL(;\(;\biJ'Ub1a1 1 ~1111~bvJtlLiJ'Ufl1~fl~~~'Ufl1~~fl\'lu11,j~~1'Ufl1~
, 
fl~~~'Ul~,,~1'U.fl1"t1'U~~nJ1 b~~a1111.fl1tl'VI"'~ 1 1'U~18tl'U'tI8~1~.J1'U1~VJ1\l~~fl88fl\l1fl1,jLL,,~vi1fl1~ 
L~tl~\l'U1~'tI'U1(;\~vi1fl1~'VI(;\a8~ 1.5 LIli'U~L11t91~ 

3. fl1~Lt91~a11tl1'V11~ 

U1thl\lil~'VIiJfl~nfl1~ b~ul~'lltl~a1'V1~1a'tl'U1(;\L~n Ankistrodesmus sp. 111vi1n1~'tIa1Ell\l 
'i ....... "t tI:» .... • J 'I:: ft':l 

b'VI" 10 "t91~ L'Wtlb'VI;fl~1'V11~b'WEl~'W8t918fl1~L"a~b~\l1'U1~l"i1 

4. fl1~L~tl~1~.J1'U1~-W1 
4.1 vi1fl1~1f1fl1111tl11LL,,~~~J1'V1,rfln8\lL~11fl1~'VIf1"8~tl"8al~.J1'U1~VJ1,,~1\lLL~a~sd8~ 

1(;\afl1~a11tl"tlEll(;\al\lLL~"~fl"tl~\l~~ 6 'li8~\l~tl"8tll'Utl'i111ru 3, 6, 9, 12, 15 LL"~18 ~1~tl~~~, 

L~El~1 'UJ1 2 ~~~1~tl1fl1fltl'U'VIflsd8~LL,,~vi1fl1~1~tl1'V11~1~Li~tl~'W8~tlfl1111;r8~fl1~'lItl~1~J1'U1~VJ1 


4.2 vi1fl1~tr'UVifl~~~1~8(;\bL"~LnUe.J".J1'V1,rfla(;\Vf1ElL~8i'Ua(;\fl1~'Vlfla8~ 1Lfl~1~~flW.fl1'Vi" , 
.J1VJfl, 3 - 41'ULf1UfhflflUl1'WJ1 fl1111L;j\lfl~(;\ -~1~ (pH) LL811111Lila (NH3) l'Ul~~v1 (N02-) l'UL~~'V1 
(N03-) fl1111LthJ~1~ (aLkalinity) ~1fl1~u11YHh (eLectric conductivity) 

[ 
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.., ... II' 

. n1TUU'VIneuSJda 

~mJ"~\J1JVifll~LLn fl1'lL~tJL(;l'll8.:ja1'Vf~1afij'U1~L~flL~a1ifl1':i,j\.JLIlf""L1J'Vlfl61 3-411J~-3LL~L~1J ~ • I 

fl1'l'V1 ~"8.:j"\l'Ui'Ua~ fl1 'l'Vl~" eJ.:j LL"~ fl1'l'Vl~"eJ.:j1181'lJ1'U1-3Vhl11fl1'l\J'UVifl.a81J"J"VIUfI~.:j LL~L~1J fl1'l 
~ v 

'Vl(;l"8.:j"\l'Ui'Ua~fl1'l'VI(;l"8-3 vi1f11'l\J'UViflB\Jl'l1'leJ~ LL,,~vi1f11'l1LPI'l1~1<1 PlWfl1\1J1 Pl111JLiJ'UfI'l~ -;h-3
1 1 ." 

LL81JL1JL;jal'Ul\Jl'l1'UL\Jl'l'VIPl111JLiJ'U1Ji1.:jri1f11'lU11Vh~1'l~vd1.:jL~a.:j 

'VI~"eJ-3t~6 Duncan' new muLtipLe range test LL"~fl1'l1LPI'l1~~~1a One-Way Anova~1a 

L'l.hlJ.fI'l1J StatiscaL Package for the SociaL Sciences (SPSS) 

do
3.3 af.11U'VI'VI1n11"'fl~S~ 

~eJ.:j'lJ~~fl1'lflW.fl1'WJ1 LL"~~8.:jL'W1~L~a.:ja\Jl1'V1~L" 

'Vf~fla(;l'l1'V1a1~1a(;lifl1'lU'l~1J.:j


'U 

PI W~ L'VI PlL'UL"~ fl1 'l LfI~(;l 'l 


at11\J'UL'VI PlL'U1"~'W'l~"\leJ1JLmr1L~1P1W'V1'Vf1'l"1~fI'l~\J.:j

~ 

3.4 1~a~L1~1tun11'V1fl~S--1 


L~8'U\Jl"1fl1J 2556 - L~8'Un'Ua1a1J 2557 

1 

". 
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1.1 11l~'Uf'l1'Uli1.'lJe:J1V11~a1L~~~'tJ~'U.JU.VI'ULtI~ LL"~U.VI'ULL~~ 
'II 

~"n1'~flin'l!}1e:J1V11~a1L~,,~'tJ 2 ~'lJ1fl e:J1V11~a1L~,,~'tJ~li111 U.VI'lJLtI~ LL"~LLVI'UU.~~ 'W'U11e:J1'V11~ 
'\I 'II 

a1L~,,~'tJ~'lJ1~L~nil'tJ~1I1rut'tJ~~'lJli1~li1~ 40.28±0.42 L'tJe:JiL~'IJ~ U.VI'ULtI~il'tJ~1I1ruLt.l1li1~li1~ 
'II 'II • '\I • 

14.20±0.04 L'tJe:JiL~'lJl'i' LL"~e:J1V11~'lI'U1~n"1~~li1l1LLVI'ULiJ~il'tJ~1I1ruL~e:J1EJli1~li1~ 9.26±0.lS L'tJe:JiL~'IJ~ 
'II • 

~~u.(Jlm'h~"1n'l!~fl1~V1~"e:J~~'IJ'l 8fh~il,rEJa1Rt.y'VI1~li1i)~ (P<O.OS) a1'Ue:J1V11~a1L~,,~'tJ'lI'U1fln"1~ 
LL"~81V11~a1L~'l~'tJ~li1l1UVI'lJLiJflii'tJ~1I1rul~:U'IJ S.49±0.3S LL"~S.43±0.07 L'tJ8iL~'IJ~ LL(Jln~1~n'U~~

'II • 

n1~'VI"'''e:J~~'U '1 (P<O.OS) LL"~'W'ld181V11~a1L~'l~'tJ~'lJ1~fl"1~ LL"~e:J1V11~a1L~'l~'tJ'lI'lJ1flfl"1~(:.Jli111
I'll'll 

LLVI'ULiJ",ii'tJ~1I1rul'tJ~~'U 1mXL~EJ~n'U 30.40±0.27 U.,,~ 30.S2±0.28 L'tJ8iL~'U{;} ~~(Jl1~1~~ 13 

9)111~vl13 1.fl~'lJf'l1li1(Jli1.'U€l1V11~a1L~'l~'tJ'tJ'U1~L~mL"~e:J1V11~a1L~'l~'tJ~'lJ1~ n"1~(:.Jli111 U.VI'UtI~LL"~ 
'II 'II 

U.VI'lJU.~~ (% J1V1,rnLL,x~) 

e:J1V11~a1L~,,~'tJ~'U1flL~n
'II 

40.28±0.42
a 

3.S9±0.01' 11.13±0.16
bc 

6.38±0.16
d 

e:J1V11~a1L~'l~'tJ'lI'lJ1~n"1~ 30.40±0.2l S.49±0.3S
a 

9.S0±0.11d 8.20±0.09
c 

LLVI'lJLiJ~ 
'II 

32.06 ±0.04
e 

3.70±0.24
c 

14.20±0.04
a 

9.0S±0.02
ab 

e:J1V11~'tJ'lJ1flL~m.Jli1l1LLVI'ULtI~ 38.60±0.20
b 

4.33±0.10
b 

10.60±0.42
c 

6.00±0.20
d 

e:J1V11~'lI'lJ1flfl"1~~li111U.VI'lJLiJfl 30.S2±0.28
f 

S.43±0.Ot 11.62±0.20
b 

9.26±0.lS
a 

U.VI'ULL~~ 33.29±0.31
d 

2.70±0.04
d 

11.89±0.OSb 8.40±0.0{ 

e:J1V11~'lI'U1flL~n~li1l1LLVI'ULL~~ 37.S9±0.17
c 

3.68±0.02
c 

11.21±0.03
bc 

4.99±0.02
e 

e:J1V11~'lI'lJ1flfl"1~(:.Jli111U.'VI'lJU."'~ 29.27±0.08
g 

4.31±0.lS
b 

9.40±0.47
d 

8.S9±0.42
bc 

'M1I1fJLM't ~1e1m.i~~~1~n'IJt'lJR"e:Jc;lllU U.li1",~11iiR1111U.(Jlfl~1~e:J~1~ii,rEJa1RruVl1~li1i)~ (P<O.OS)
• v 

" 

1.2 n1~L~'Ul(Jl'lle:J~"n'tJ"1'u,,

'II 

1.2.1 81V11~a1L~'l~'tJ'lI'U1~L~fl 
'II 

(:.J"fl1~;tm.i11~ EJ1,x81V11~a1L~'l~'tJ'tJ'U1~ L~n'Wu;h'tJ"1il"m~e:J1'Vn~a1L~'l~'tJ'lI'lJ1~L~fliin1~ 
'II 'II 

L'l~ruL~'Ul{;'J~~li1'". 97.27±2.36 fl-rll «(Jl1~1~~ 14 U"~fl1'W~ 7) ~~LL(Jlfl~1~'l1fl'tJ"1'U"m..xe:J1V11~... 

a1L~'l~t1'l1'IJ1~ L~fl~(:.Jli1l1U.VI'ULtlfl LL"~LLVI'lJU.~~ e:J~1~il,rEJa1R'Y'VI1.:jli1i)~ (P<O.OS) 
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'tlU~€I1V11'j' 
'j'~£J~Ld"1 

€I1V11'j',hL~"'j'tJ €I1V11'j'~1L~"'j'tJ'tI'U1~L~n €I1V11'j'~1L~';)1tJ'tI'U1~L~n
'II 'II 'II(1'U) 

~ 

'tI'U1~L"n eJ~1JLL'VI'ULtJ~ eJ~1JLL'VI'ULL~~ 

0 14.30±O.12
a 

14.47±O.09
a 

14. 15±O.02 
a 

7 24.79±O.56 
a 

22.82±O.60 
ab 

21.15±O.77 
b 

14 34.88±O.32 
a 

32.89±O.61
b 

29.89±O.92 
b 

21 59.36±1.08 
a 

53.57±O.82 
b 

49.08±O.97 
c 

28 82.60±2.52 
a 

75.48±1.18 
b 

66.49±1.24 
c 

35 97.27 ±2.36 
a 

87.01±1.37 
b 

75.53±1.23 
c 

120 -: 


100 ­
)~
S 80 ·' 

c­
~ 60 · 


)~ 40 -: 

:.05 20 fl:.: _-------~·:t". 

o -~---------.----.---- ------­

7 14 21 28 35 

'i~!I::L'1ft1 ('i'U) 


~i11"1'lihL;'<;t~ e{:..::'. i11"1'nhL~~t:.IiUILL\NLfI" ­

1.2.2 €I1V11'j'~1L~';)'j'tJ'tI'U1~n"1~
'II 

eJ"n1'j'Pim~nl~£Jl~€I1'V11'j'ri1L~"'j'tJ'tI'U1~n"1~ vn.J':htJ"1U"m~€I1'V11'j'~1L~'I\l'j'tJ'tI'U1~n"1~LL"~
'II 'IJ 

€I1V11'j'~1L~';)'tI'U1~n"1~eJ~1JLLVI'ULiJ~'Wijfld11JLLt'ln~1~tl'U€I~1~ihj'tJri1~ru (P>O.05) ijn1'j'L';)~'YL~t1t~~ 
~~ln~L~tJ~tl'U 99.09±1.25 LL"~ 97.88±O.12 n-r1J (~1'j'1~~ 15 LL"~ f11~~ 8) ~~LL(;1n~1~'I\l1n€l1'V11'j'
'II 

~1L~"'j'tJ'lJ'U1~n"1~~~1J LL'VI'ULL~~ €I~1~ijtJEJ~1Rru'Vl1~"'~~ (P<O.05)
'IJ U 
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http:97.88�O.12
http:99.09�1.25


28 

LL'VItJLL~.:I 

'lfil~eJ1'V11~ 
~~CJ~L'l~1 

(1U) 

0 

7 

14 

21 

28 

35 

eJ1'V11~~1L~'1~tJ 
'\I 

'lItJ1Vlfl~1.:1 

a 
43.82±O.33 

a 
58.12 ±O.70 

a
68.56 ±O.71

a
78.11± O.83

a
89.25±1.78

a 
99.09±1.25 

eJ1'V11~,hL~,,~tJ'lItJ1~fl~1.:1
'\I 

~alJ LL'VItJLU~ 

43.59±O.51	a 
a 

58.34±O.34 
a 

68.18±O.85 
a 

77.75±O.92 
a

89.22±O.53
a 

97.88±O.12 

eJ1'V11~~1L~'1~tJ'lItJ1~fl~1.:1 

~alJu.'VItJLL~.:I 

a 
44.06±O.44 

b 
54.76±O.21 

b
64.10±O.52 

b 
73.04±O.29 

b
82.50±O.74 

b 
91.52±O.59 

120 

- 100); 
..s 	 80 


60 

, '" --.-~--,.''"' -'.- ---

40 L., 


20 

o -------- ---- - ------------- ­

7 14 21 28 35 

2.1 €lf.lJ'VI,fJiJ (temperture) 

~~fl1~fifl~1tlW'VI.flmtJfl1~L~CJ.:ItJ~1il~ 'l'1'U11~W'VI.flij'll€l.:l€l1'V11~~1.:1'lfil~ 1~CJij€lf.lJ'VI.fliJ eJ~ 
, '\I , '\I 	 , '\I 'II' 	 .... col col ... ,l tJ'lf'l.:l 27.33±O.03-28.73±O.03 €l.:lP11L'ii~L'iiCJa (~1~1.:1'V1 16 U.~~.fl1~'V1 9) €lW'VI.fllJ~~'VI'l1.:1fl1~'Vl~~€l.:l 

• 'II 

'Wijfl'l1lJLL~fl~1.:1ntJ€l~1.:1ihjCJ~1flfY (P>O.05) '11flfl1~'VI~~€l.:lLLtJ'l1,jlJ'lI€l.:l€lW'VI,fJijijfl1~LtJ~CJtJLLtI~.:I 
ri€ltJi1~,j€lCJ1tJ-d'l.:l~~CJ~L'l~1'l1€l.:lfl1~'VI~~€l.:l 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:27.33�O.03-28.73�O.03
http:91.52�O.59
http:82.50�O.74
http:73.04�O.29
http:64.10�O.52
http:54.76�O.21
http:44.06�O.44
http:97.88�O.12
http:89.22�O.53
http:77.75�O.92
http:68.18�O.85
http:58.34�O.34
http:43.59�O.51
http:99.09�1.25
http:89.25�1.78
http:43.82�O.33
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... 
~'lJVlel1Vf11 

':i~tI~b1"1 o G GtJel1Vf11~1b~"':itJ el1Vf11~1b~"ltJ'll'IJ1VlL~tl el1",11G11b1"l 'll'IJ1VlL"tl
(1'IJ) G 

'II 

1I'IJ1Vlb"tl ~G11JLLVf'UbiJVl ~G11JJJ,",'UtJ.Vl~ 

0 27.33±0.03
a 

27.36±0.03
a 

27.40±0.03
a 

7 28.73±0.03
ab 

28.75±0.03
a 

28.77±0.03
a 

14 28.66±0.03
a 

28.56±0.03
a 

28.65±0.03
a 

21 27.53±0.03
a 

27.43±0.03
a 

27.43±0.03
a 

28 27.76±0.03
a 

27.72±0.03
a 

27.76±0.03
a 

35 27.87±0.03
a 

27.77±0.03
a 

27.72±0.03
a 

SO 


40
-

7 14 21 28 35 

Q 

g 
30 

fri 
~.. 
:s; 20
G 
GI'" 

10 

0 

f', 

... .....J ~ 
2.2 tJ11J1rueleltlIllJL"'IJ'V1{;l~"1t1'IJ1 

e.J{;l tl11Mfl'M1tJ~1J1ruelelfl~L"'lJv1" ~j;nmj1t'U fl11b~eJ~tJ"1il"m~el1"'11~1~~ilVl ~U11tJ~1J1 ru 

elelfl~L"'IJ~"elVlfl1':i'V1Vl"el~eleJL'U,h~ 6.56±0.01-7. 7 4±0.03 ij"flfl-r1J~elfl{;}':i 1'lJ1'IJv1 7 LL"~ 21 2jfl111J
'U 

LL~fl~1~n'Uelth~2j,rtl~1i9r;y (P<0.05) ({;}111~v1 17 LL"~.fl1~v1 10) LL{;}L'lJ1'IJv1 0, 14, 28 LL"~ 351Jj2j 

fl1111LL~fl;i1~n'Uelth~2j,reJ~1i9f.Y (P>0.05) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



30 

"1'i1.:1~ 17 U~lJ1ru88n'BL~'U~~~~1EJti, (mn/L) l'Un1'H~tJ~~ntl~1il~~'JEJ81'V11~~1L~l\l~t1 LL~~~alJ ~ v ~ 

LL'VI'ULiJ~tlULL'VI'ULL~~ 

1fil~81'V11~ 
~~EJ~L'J~1 

81'V11~~1L~l\l~t1 81'V11~~1L~~~t1-n'U1~Lan 81'V11~~1L~~~t1-n'U1~Lan 
(1'U) 'II 

~ 

'lI'U1~L~n 

'II 

~alJLL'VI'ULtJ~ 
'II 

l:JalJ LLVI'ULL~.:J 

0 7.74±0.01
a 

7.74±0.01
a 

7.74±0.03
a 

7 7.25±0.01
a 

7.10±0.02
a 

7.30±0.04
b 

14 7.25±0.04
a 

6.75±0.03 
a 

6.69±0.06
a 

21 7.25±0.02
a 

6.56±0.01
b 

6.62±0.01
c 

28 7.25±0.05
a 

6.72±0.04
a 

6.57±0.04
a 

35 7.25±0.04
a 

6.81±0.04 
a 

6.72±0.04 
a 

12 

10 

8 

2 

o 

.-------.. ~.----- -:------~.-C..~ 

-------.-.. ----- ---------------- - ----- -.- -------.-.. ----.--- --­

7 14 21 28 35 

111'W~ 10 t1~lJ1ru88n'BL~'U~~~~1EJJ1 (mn 'L) 1'Un1~L~EJ.:J~ nua1il~~'JEJ81'V11~~1L~~~t1 LL~~l:JalJ LL'VI'U ~ 'II ~ 

LtI~nuLL'VI'ULL~.:I 

2.3 n1~Lt1~EJ'ULLt1~.:JR'J1lJLtJ'Un~~-~1.:l 
l:J~n1~Pim~1R'J1lJLtI'Un~~ -~1.:J l'Un1~L~tJ.:Jtla1'Q~vh~81V11~1i1.:l1fil~8EJ1.'U_d'J.:J 7.17±0.03­

'II 

.:II 0 .... ~ ........ '1""..1 ""..I CII ' '''' (7.56±0.02 1JJ8'U1111'JLR~1~'VI'Vl1.:Ja{l~ Y4U'J1 'U'J'U'Vl 7-21 LL~~'J'U'Vl 35 lJR'J1lJLL~n~1.:Jn'U ~1~1.:J'Vl 18 

LLG1~.n1~~ 11) LL~':lJ1'U~ 0 LLa~ 28 hj1iR'J1lJLL~n1i1.:Jtl'U 

..I 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:LLG1~.n1
http:7.56�0.02
http:7.17�0.03
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"U~E11V11~ 
~:m~L1~1 

€I1V11~~1L~\l~t1 E11V11~a1L~\l~t1'i.1'U1~L~fl €I1V11~~1L~'i\l~t1'i.1'U1~L~fl 
(1'U) " " -' " 

~ 

'i.I'U1~L~fl ~a1JLLVI'ULtJ~ ~"'1JLL'VI'ULL~~ 

0 

7 

14 

21 

28 

35 

a
7.26±O.03

7.39±O.ol 
b

7.23±O.O3 
b

7.17±O.O3 
a

7.28±O.03
b

7.30±O.O3 

a
7.23±O.03

ab
7.30±O.O3 

b
7.30±O.O3 

b
7.17±O.O3 

a
7.24±O.03

a
7.47±O.03

a
7.26±O.03

b
7.25±O.O3 

a
7.43±O.03

a
7.29±O.04

a
7.28±O.03

a
7.56±O.02

12 

I 10 ..s 
~ 8 
-~ r"·----­

cs: 

~ 6 i 

;;:! 


~ 4 
ri 
r 
~ 2 
ti: 

o l__,__...________.. _.___ ______________________________.__ ________..____ ____ 

28 35 

2.4 t1~1J1ru'i.l€l~LL~~~~Vl1J~~~~~1EJ111 
eJ~ fl1~fifl'l!t1m1J1ru'lJ€I~ LL~~~~Vl1J~~~~1EJ't111'Ufl1~L~f.I~t1~1'U~vtl~€I1V11~~1~"lfij~Vfld1 

t1~1J1ru'i.l€l~LL~~~~VllI~~~~~1f.1.J1'Wijfl1111LL(;1fl~1~n'Ul~f.I'Viutl~1I1ru'i.l€l~LL~~~~VllI~~"~~1f.1.J1~1a~ 
ijfl1Lvhnu O.11±O.OO lj~~fl-rll~€I~(;l~ ((;11~1~vi 19 LL~~.fl1'W~ 12) ~~Ln~1'U'lb~L~1J~'U'i.I€I~fl1~'VI~~€I~ 
LL~~a~~~ijfl1L'Vhn'U O.16±O.OO lj~~fl-rll~€I~(;1~" , 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:O.16�O.OO
http:O.11�O.OO
http:7.56�O.02
http:7.28�O.03
http:7.29�O.04
http:7.43�O.03
http:7.25�O.O3
http:7.26�O.03
http:7.47�O.03
http:7.24�O.03
http:7.17�O.O3
http:7.30�O.O3
http:7.30�O.O3
http:7.23�O.03
http:7.30�O.O3
http:7.28�O.03
http:7.17�O.O3
http:7.23�O.O3
http:7.39�O.ol
http:7.26�O.03
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fl1'1~ii 19 tl~1J1W'llB,:!U.~~~.:!'VI1J~~~~~1tJti1 (mn/L) l'Un1'n~tJ.:!~ntl~1il~~1tJB1'V11,a1L~I\I'tl u.~~y ~ ~ 

t:JG11JLLVI'ULiJ~n'ULLVI'UU.~~ 

~il~B1'V11' 
'~tJ~L1~1 

B1'V11,a1 L ~1\I,tl B1'V11"hL~1\I'tl'll'U1~ L~n B1'V11,a1k~I\I'tl'll'U1~L~n 
~ ~ ~(1'U) 

~ 

-O'U1~L~n e.Ja1Ju.'VI'ULU~ t:.Ja1Ju.'VI'Uu.~~ 

0 O.ll±O.OOa 

7 O.15±O.OOa 

14 O.16±O.OOa 

21 O.16±O.OOa 

28 0.16±O.OOa 

35 0.16±O.OOa 

O.11±O.OOa 

O.15±O.OOa 

O.16±O.OOa 

O.16±0.00a 

O.15±O.OOa 

0.16±O.00a 

O.11±O.OOa 

O.15±O.OOa 

O.16±O.OOa 

0.15±0.00a 

0.15±0.OOa 

O.15±0.OOa 

L _ ___ ________
0.00 

7 14 21 28 35 

~!I~L';lfi1 (.rU) 


~...... il1'M1".1L'i",n1 ={-- ;~, il1'M1".1L,,,,nJ~1UnL'MULii,,, 

~ ~-

cI .... ~~ d ~ 1': .... 11 o~ 
111......, 12 'IJ'1J1W-o~~U.'l.I~'Vl~'VIU~'Vl~~~1E.1'U1 (mglL) 'Un1'L~tJ~~ntl~1'U~~1tJB1V11,a1L'l\I~tl LL~~ 

t:.Ja1JLL'VI'ULtJ~n'ULL'VI'Uu.~~ 

2.5 ~1n1,ti11~Yh 

t:.J~n1,Pln'M1~1n1,ti11yJvhl'Un1'L~tJ~tl~1il~vtl~B1'V11'~1~-Hil~ 'Viu:h~1n1,ti11yJYh1'U~ 
14-21 ijfl111JLLlPln~1~n'UeJth.:!ihj'EJa1f(ty ( P<0.05) 1~tJfhn1'ti11yJYh~1~~ij~1 0.24±O.OO jJ5/cm 
I.d d d ~ u ..l u ..l '1.!

LL~~fl1~.:!'1~B~'Vl 0.35±O.OO lJ5/cm (~1'1~'Vl 20 LL~~fl1'Vi'Vl 13) LL~~ b'U1'U'Vl 0-7 LL~~1'U'Vl 28-35 IJ.J 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:0.35�O.OO
http:0.24�O.OO
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LL~~ 

'j~EJ~L1c;:t1 

(1'U) 
eJ1V11'ja1L~'i\l'jtJ

'II 

'"'lI'U1~Lc;:tfl 

euil~el1V11'j 

eJ1V11'ja1L~'i\l'jtJ'lI'U1~L~fl
'II 

(:J,UJI.LVI'UL;j~ 

eJ1V11'ja1L~'jtJ'lI'U1~L~fl
'II 

eJc;,11LLVI'UI.L~~ 

0 O.24±O.OOa O.24±O.OOa O.24±O.OOa 

7 

14 

21 

28 

35 

O.34±O.OOa 

O.34±O.Ol
a 

O.34±O.Ol
a 

O.34±O.Ol
a 

O.34±O.Ol
a 

O.35±O.OOa 

O.34±O.Ol
b 

O.31±O.OO
b 

O.33±O.Ol
a 

O.34±O.Ol
a 

O.33±O.OOa 

O.32±O.OO
b 

O.30±O.OO
b 

O.32±O.Ol
a 

O.33±O.OOa 

0.8 

0.6 

0.4 

r"~;! 

0.2 ~ , 

0.0 ~------

7 14 21 28 35 

2.6 Fl11lJLtl'Ufl1.:J (aLkalinity) 

eJc;:t fl1'jptfl'l!t1f"l1Fl1111 LU'Ufl1.:J1'Ufl1'jL~EJ.:JtJc;:t1ilc;:tv11~el1V11'j~h.:Jeuil~ \1\J11~c;:teJ~'j~EJ~L1c;:t1 fl1'j 
ofl' !"i' ... ... .. ,... (..l ..l

'VI~c;:teJ.:JFl11lJLu'U~1.:Jelt.l L\Jeu1~ 60.00±O.OO-83.33±3.33 11c;:tc;:tfl'j11~elc;:t~'j ~1'j1~'V1 21 LLc;:t~fl1\1'V1 14)
'II 

L~e)'Yi1fl1'j1LFl'j1~~'VI1.:Jc;,~~'Vfu111aJijFl11lJLL~fl~1.:Jn'U 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:60.00�O.OO-83.33�3.33
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U.VI'lJLL~~ 

,.il~e:J1V111 
1~U~Lda1 

(1'IJ) 
e:J1V111~1b~"\l1'lJ 

'U 

~ 

'lI'lJ1~baf) 

e:J1V111~1L~~1'lJ~'lJ1~L~f)
'U 

~~lIU.'VI1JLiJ~ 

e:J1V111~1L~"\l1'lJ~'lJ1~L~f)
'U 

~~1IU.VI'lJU.~~ 

0 60.00±O.OOa 60.00±O.OOa 60.00±O.OOa 

7 53.33±3.33
a 

53.30±O.OOa 50.00±O.OOa 

14 60.00±O.OOa 60.00±3.33
a 

66.67±3.33
a 

21 70.00±3.33
a 

76.67±O.OOa 70.00±O.OOa 

28 80.00±O.OOa 80.00±3.33
a 

76.67±3.33
a 

35 76.67±3.33
a 

83.33±3.33
a 

76.67±3.33
a 

- 100 

c,
.s 80 

,- .. ..... ~ 

40 


20 


o 	L_._.___._._._.._..... _._.......__ ..___.._____..____....- .-------------.--.-------..---..----..- . 

7 14 21 28 35 

':::!J:::L'lfi1 (1'U) 


~ =- 'il1~1f.1L~pJ ('~C~ 'il1~1f.1L;~pJe.I\UILL\fULiI'" 


1l1'Wvl14 Pl1Pld111L~'lJl?I1~ (mg/L) t'IJf)11L~EJ~~f)'lJa1'na~dUe:J1V111~,.,L~~~'lJ LLa~t:.J~1Ju.VI'lJLiJ"ti'ULLVI'IJ 
Lb~~ 

2.7 'lJ~1I1ruLLe:J1Jl1JLUEJ (NH-3-N) 

e.Jaf)11;1m~n'lJ~1J1ruLbe:J1ILlILUEJ1'lJf)11L~u~'lJa1'navtl~e:J1V111~1~'l1il" ~'U':h'lJ~1I1ruU.e:J1ILlILUEJ 

e:JEJ1'IJedd~ O.329±O.031-0.624±O.058 ija~f)-r1l~e:J~(;l1 ((;l111~~ 22 LLa~.n1~~ 15) 1'IJ~ 0 14 u.a~ 28 
'U 

1,jijPld111u.~f)~1~n'IJe:J~1~ij,rU~1~'1! U.~"\l~LL(;lf)~1~n'IJe:J~1~ij,rEJ~1~'1! (P<O.05) 1'IJ1'IJ~ 7 u.a~ 35 . 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 
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LL'VI'ULb~~ 

'lfil~tl1'V111 
1~tJ~L1~1 

tl1'V111G1'"1 L~~1'\.J €l1'V111,hL ~~1'\.J'lI'U1~ L~n tl1'V111G11 --L~"\I1'\.JSZJ'U1flL~n 
(1'U) c:: " " " 


SZJ'U1~L~n e.J'UJLL'VI'ULiJ~ ~,UJLL'VI'ULL~~ 


0 O.032±O.OOOa O.032±O.OOOa O.032±O.OOOa 

7 O.329±O.031a O.372±O.OO32
a 

O.243±O.O26
b 

14 O.195±O.O34
a 

O.142±O.013
a 

O.138±O.Oll
a 

21 O.548±O.OlOa 0.462±O.031 a O.327±O.O46
b 

28 O.599±O.096
a 

O.591±O.066
a 

O.379±O.040
a 

35 O.404±O.O40
b 

O.570±O.028
a 

O.624±O.058
a 

~an11~n'li1'\.J~lJ1WLLtllJLlJL;jtJ1'Un11L~~~'\.Ja1ilam~€l1'V111~1~~ilfl'Vflr:h'\.J~lJ1WLLtllJLlJLUti 
SZJ€l~tl1'V111~~a1lJ'lfil~L~lJ~'Ul'U1'U~ 7 LLa~ 21 'lItl~n11V1~atl~ LLa~ij'\.J~lJ1wa~a~1'U1'U~ 14'l1tl~n11 
VI~a€l~ '\.J~lJ1WLLtllJLlJLiltl~~ij~1fl~m'U,b~1'U~ 21-28 'lItl~n11V1~atl~ n11LYilJ~'ULLa~a~a~SZJtl~ 
'\.J~lJ1WU.tl1JLlJLUti Ln~n11a~"1J'ijtl~"'tl~Lam~:W1J1fl:ff'U ~~tl1V111G11L~~1'\.JLLa~tl1vr11"1L~~1'\.Jt.J"1.I LLvr'U 

" " 
LiJ~ijLL'U1L,j'lJa~a~~~~.:)anflf.:)1'U1'U~ 35 'ltl~n11'V1~atl':) 

0.8 

0.7 T 
0.6 

0.5 
.,.0.4 

0.3 -­

0.2 -: /' 
0.1 -; ,fY 

r~/
0.0 .------------------------.------- -------------.-- ..---­

~. 

7 14 21 28 35 

~!I~L';Jfi1(-rU) 

-<: "'" i)1"1'i.1L;~nI <=< - < , c~ 1)1,.1'i.1L;~nI~iOJLL,.ULiI'"
<II .~, <II 

111....vi15 m1J1WLLeJlJLlJLUti (mg/l) 1'Un11L~tI.:)~n'\.Ja1ila~11~tll'V111"1L~"\I~'\.J LLa~~alJLL'VI'ULiJ~ntJ 
LL'VI'ULL~':) 
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2.8 t1~lJ1ruil'Uil?l~v1 (NO-2-N) 

t:.I~ n1'~f1tn'~i1t1~lJ1ruil'Uil?l~'VI1'Un1~L~E1-:JtI~1il~m~eJ1V11~\Ji1-:J"ilf) 'WU~htl~lJ1ruil'Uil?l~v1ijfl1eJtJ
'lI 

t'IJ'lf1-:J 0.0011±0.000-0.194±0.011 ij~ani'1J\JieJ~?l~ (?l1~1-:1~ 23 LI.~~.n1'W~ 16) ijf'l111JLI.?ln\Ji1-:Jn'IJ 
, ell.., 0'" ( ) .., ..l .., ..l SI~. .., ..l il I

eJtJ1.:11J'lJElf:f1f'lty P<0.05 1'U'VI 7 LI.~~1'U'VI 21-35 'lJeJ.:In1~'VIf)~eJ.:I E1nL1·UI.'U1'IJ'VI~ 14 'lJeHn1~'VIf)~eJ.:I 1J 

ijFl111JLI.?ln\Ji1.:1tl'UeJtJ1.:1ij'litJi1~ty ( P>0.05) t'Uf:f.n11~t1f1~il'Uil?l~vi~~uhieJl~Lnf),jtyVl1tJeJtJFlf-:J'lin 
UeJn~1n~~Lnf)n1~f:f~f:f1J~'Uti-:l~~~tJ~LtJ'U'W~ 

LI.VI'UbLf).:I 

~~tJ~L1~1 

(i'U) 
eJ1V11~i1L~~~t1sa'IJ1f)

"II 
c:: 
b~n 

"ilf)eJ1V11~ 

eJ1V11~i1L~~~t1'lJ'lJ1f)L~n
'II 

eJf:f1JLI.VI'ULtJf) 

eJ1V11~i"IL ~~~t1sa'U1~1 L~n 
"II 

eJ f:f1J LI.VI'ULl.f).:I 

0 

7 

0.001±0.000 

0.060±0.005
ab 

0.001±0.000 

0.063±0.002
a 

0.001±0.000 

0.044±0.005
b 

14 

21 

28 

35 

0.077±0.002
a 

0.194±0.011
a 

0.107±0.011
a 

0.137±0.013 
a 

0.082±0.023
a 

0.174±0.012
a 

a
0.122±0.014 

a
0.143±0.014 

0.086±0.014
a 

0.116±0.010
b 

0.033±0.001
b 

0.041±0.005 
b 

t:.I~n1~f1tn~1m1J1ruil'IJil?l~'VI1'Un1~L~E1.:1t1~1il~vI1~eJ1V11~\Ji1.:1"ilf) 'W'r~ht'U'lf1.:1L~lJ~'U'lleJ.:In1~ 
'VIf)~eJ.:I~~'WtJtI~1J1W'lleJ.:Iiluil(9l~v1ijfl1~1L1.~~~~ijfl1f:f.:l~~f)t 'lJi'IJ~ 21 'lleJ.:In1~'VIf)~eJ-:J LI.~~ijfl1~1~-:JBn

'II 1 

r1f.:lt 'Ui'U~ 28-35 saeJ-:Jn1~f)~eJ.:ILI.~~~~F1.:1~~'IJ~tJf11~'VIf)~eJ.:I Lf)tJn1~L~1J;I'ULI.~~~f)~-:J'lleJ.:Iil'IJil?l~viLnf) 
L~eJ"I~1nn1~LtJ~tJ'IJ~t1~1 nLl.eJ1JL1J LilmtI'IJil'Uil?l~vi LL~~~1nil'IJil(9l~v1n~1E1LtI'IJil'IJL(9l~'V1

'II 

"" I'~ ell2.9 '1..1 ~1J1ro6lfl.eJf) 

eJ~n1~f1tn~1m1J1wi[eJ~ t'IJn1~L~E1"ltJ~1il~vi1~eJ1V11~\Ji1"1"ilf) 'WtJ'htl~1J1ru i[eJ~ ijrl111J 

LL(9ln\Ji1-:Jtl'IJeJtJ1"lij'litJi1~ty (P<0.05) i'IJ~ 28-35 LI.~~i'IJ~ 0-21 'lleJ.:In1~'VIf)~eJ"I ill,jij F1111JLL(9ln\Ji1"ltl'IJ 

eJtJ1-:JijUEl';'~f:y ( P>0.05) ((9l1~1"l~ 24 LL~~.n1'W~ 17) t1~1J1ru i[eJ~ ijrl1eJ~1.'U'lf1-:J 2.88±0.00­

7.05±0.00 ij~ani'lJ\JieJa(9l~ 
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0.25 --=:::: 
0> 

.5 0.20 

,,~ 

er- 0.15 
S 

~ 0.10 
~ , 
;;; 0.05 
~ 

7 14 21 28 35 

LL'VI'ULL;l.:J 

'l~CJ~L1"1 

(1'U) 

'l1il;l fl1'V11'l 

fl1V11'lri"lbj~'ltl
v 

~ 

-V'U1;lL"n 

fl1'V11'la1b~~'ltl-V'U1;lban
'II 

~a1JLb'VI'ULiJ;l 

fl1V11'la1b~~'ltlllfJ'U1;l Lan 
'II 

~a1JLL'VI'ULL;l.:J 

0 7.05±O.OO 7.05±O.OO 7.05±O.OO 

7 3.15±O.19
a 

3.95±O.38
a 

2.88±O.57
a 

14 2.88±O.OOa 3.41±o.19
a 

2.61±O.19
a 

21 

28 

35 

4.21±Q)9
a 

5.81±O.19
ab 

3.41±O.38
ab 

4.15±O.33
a 

4.81±O.09
a 

4.21±O.19
a 

3.95±O.19
a 

4.75±O.19
b 

3.15±O.19
b 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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12 
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~ 
0 
C) 

8 
("'"1.0:" 

5 6 
f 

4 
~C 

0 '... ­
U 

2 

o ---.--.--.-----------------.-----..--.-------.------- -------­

7 14 21 28 35 

'~!J~L'lfi1 (tJU) 

.....,. tl1mU1t.;~nJ c . '· r : tl1",1'\.,t.;~nJr.I.IJt.t.",'Ut.fI" 
~ ~ ~ 

tl1",1'\.,t.;~nJr.I.IJt.t.",'Ut.t.,,~ 
~ 

Sl1'W~ 17 t1~lJ1ru COD (m~OiL) t'lJn11L~EJ.:)~ntl~1il~~I1EJtl1'V11'~~1L~~ltl LL~~t:-J~lJLL'VI'lJLiJ~n'IJLL'VI'lJ 

2.9 t1~lJ1rutltlTIt1vJ8~LvJ~ (Soluble reactive phoshate) 

~H~n11Pim~1t1~lJ1ru tl8TIt1vJtl~LvJ~ t 'lJn11L~EJ.:)t1~1'il~vi1~81'V111~1':)'l1ij~ 'rt'IJ11t1~1I1ru 88TIt1 

vJtl~LvJ~ fl18EJ1.'lJ-tl'J':) 0.042±0.000-1.523±0.032 ij~~n-rlJ?i8~~1 (~111':)~ 25 LL~~il1'W~ 18) L~8 
" 

U1lJ1iLf'111~~'VI1.:)~i)~'rt'IJ11iif'1'J1lJLL~n?i1.:)n'lJ8~1.:)iiuEJ~1flty (P<0.05) 


911"i1~~ 25 m1l1ruvJ8~vJtl-r~~~~~1mi1 (mn/L) t'Utl11L~EJ{I~tltl~1ij~~'JEJ81'V111i1L~~1t1 LL~~t:-J~1J 

9" " 

LL'VI'ULiJ~n'IJLL'VI'ULL~':) 

'1~t.I~LIJ~1 

(tJu) 
tl1'L.t1'1~1 L110tltl 

c: 
"1IU1C;)L~n 

"Jlil(;ltl1t-t1'1 

tl1t-t1'1~1L1IOtltl"1lU1C;)L~n 

t.J~J,JLLt-tULilc;) 

'fl1'L.t1'1~1L1IOtltl'1lU1C;)L~n 

t.J~J,JLL'L.tULLC;)..:J 

0 

7 

0.042±0.000 ,. 
0.583±0.032

a 

0.042±0.000 

0.615±0.052
a 

0.042±0.000 

0.501 ±0.073
a 

14 0.700±0.330
b 

0.676±0.031
b 

0.801 ±0.024
a 

21 1.027±0.031
a 

1.041±0.041
a 

0.913±0.046
a 

28 1.192±0.031
b 

1.360±0.016
a 

1.067±0.034
c 

35 1.523±0.032
a 

1.513±0.022
a 

1.311±0.037
b 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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1.6"15i=
)-:: -::::::: 1.4 

0)(iil 1.2E~ - 1.0"(iil ~0;:lc­
~ iii 0.8 
a 
~ ri 

c- 0.6 

0.4~ e: 
0.2 

0.0 

7 14 21 28 35 

~!J::L'UI1(-lU) 

~~'!l1m'.·lL;~'itIttl < _ fU, . ,r.F' '''" '!l1~1'.1L;~'itI~lIa..ILL~ULfI",L 

1l1'W\I118 t1~1J1W~t)"~t)-r"~~~~1fni1 (mnll) l'Un1~L~fJ.:I~ntl~1'U~~1fJEl1'V11'H;'L~';)~\J LL~~~"lJy~ ~ ~ 

LL'VI'ULiJVI tlULL'VI'U LLVI.:I 

n1~'VIV1~El.:lfl1~L~fJ.:I"1'V1~1fJ-U'U1V1L~fl,;)1fl1J~\J~1'u~1'Um1J1wll~tJ~1~LL~n9l1.:1tl'U~ 0, 0.5, 
~ ~ 

1.0, 1.5 LL~~ 2.0 n-r1J(;\El~~~,;)~L~'Ul~'·hL'U1'ULL~n'VIn~Vl1Jjiifl111J(;\1.:1tl'UEl~1.:1iit1fJri1~f.1J'VI1.:1"fl~. , ... 
(1'>0.05) ~.:I~1~1.:1~ 26 LL~~L~t)1'U~ 8L'U~~fl1~'VIVl~t).:Imi1J~tJ~1 2.0 n-r1J(;\El~~~ iin1~L,;)~f.1JL~u1~, ...~ 

~ d col I I.., 4 ~ I ......... .J col I I col.., 0 .., 


'tIEl-:tL'lJ""lJ1n'VI"Vl1Jfl1L'VI1fl'U 540.33±10.73 xl0 L'lf~~~El1J~~~{;l~ 'lJ.:I1Jfl11lJLL{;ln{;l1.:JElfJ1.:11J'UfJa1fltu, ... 

V11.:1"fl~ (P<0.05) ~':)'lf~n1~'VIVl~t).:)m~1J~ 0 n-r1J(;\8~~~ iiFi1L'Vi1nu 197.33±25.10 xl0
4 L'lJ~~(;\8. ~ 

ij~~~~~ iiFi1n1~ L,;)~f.1JL~'U1~ti'8 fJ~"VlL~t)':)1J1,;)1n1'U~Vlvtt1J1m~1J~tJ~1~'U1Jjil"1~t)1'V11~~..j1tl1lJ11i... . , ~ 

1'Un1~L';)~'YL~U1~~':)~1.:)tlu'qVln1~V1V1~8.:1vit~1J~tJ~1~ilm1J1Wl'U1~~L,;)'Uvtlm'Un1~L';)~'YL~U1~ (~1~1':) 
~ 6) ~.:I"8Vlfl~t).:I tlU Yang et at. (2001) l'Un1~'VIV1~t).:Il~tl1{;l~nt)'U,;)1fltl8~.:I1J1L~1~L~fJ.:I"1V1~1fJ 
'lJ'U1~L~n~t) Osciilatoria sp., Chaetocero scalcitrans, Nannochloropsis oculata1V1fJn1~LLfJn 

LtJ'U'VI~1fJ~Vln1~'VIV1~El':)LL"VI.:IL~L~'U5.:)';hL'U'lf~n1~'VIV1~t).:)~,j1~~nt)'U,;)1n,j8L~fJ.:I1J1L~8,;)1.:1 (DIW) ii~~. , 
vi1n1~L,;)~f.1JL~U1~-U8.:1"1'V1~1 fJ'lJ'U1~L~n~~"~L~~1~51iitJ~1J1Wi)1~t)1'V11~~".:ILn'U1tJn~.:I~~L~fJ~f)n1~... , . ~ 

L';)~fYL~U1~-Ut)':)"1'V1.j,1fJ-U'U1V1L~n1~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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"1'l1~vl 26 f)l'H~~qJL~'Ul~~eJ~~1'V1~1tJ~'U1~L~f) Ankistrodesmus sp.1'U'j~~'U~eJ~f)1'j1ilJ~lj(;n~ 
u~f)~h~n'U (xl0\Glj~~~eJiJ~~~~'j) 

lfhJ1rul.l~'lJG'l1vtli (f)~l.I)
'II 

0 0.2 0.4 0.6 0.8 
a a a a a 

1 6±0.S8 8.33±1.4S 9±1.1S 6.67±0.88 S.67±0.67 
b a a a a 

4 96.7S±10.88 140±13.23 173±4.36 lS7±3.79 171.S±17.96 
c b a a a 

6 12S.08±13.62 294.33±12.47 368.33±21.09 366.67±7.22 370.67±lS.06 
c b a a a 

8 197.33±2S.10 373.67±23.82 47S±28.16 S16±21.62 S40.33± 10.73 

~d8m~'j.fl1'loJ18~f)fl'loJ~U~f)~h~n'U1'Uu'Ud'UeJ'UU~~~';hi1fld1l.1~1~n'UeJci1~i1,:rtJ~1f9qJ'V11~ 
~()~ (P<O.OS) 

~G'l1'U'lj~f)1'j'V1~~eJ~~i1f)1'jL~l.I~1'Ud'U~eJ~l.I~'lJG'l1l.11f);ff'U~~vh1'\Xf)1'jL~~f1IL~'U1~~eJ~~1'V1~1tl~'U1~L~ f), 'II v~ 

l.I1f);ff'U~1l.11'lJ~bm'Vi'j1~1'UlJ~'lJG'l1t!'U~~l.I1'lJ~btJ1'Ul~'jL~'U;~L'VIl.I1~~l.I1'Uf)1'jL~~qJL~'U1~ (.fl1'Vi~ 19) 

700 

600 

500 

~ e 
u 

0 400 
T"" 
X ,-a; 
a: 
~ ;\00 
;:l 
C" 
;:l,

ocr 
100 

100 

nlif0 - -'- ... . . 

1 

.fl1CWvl 19 f)1'jL~~qJL~'U1~~eJ~~1'V1~1tJ~'U1~L~f)1'U'j~tl~LdG'l1~L~lJ;ff'U~'j~~'U~eJ~f)1'j1ilJG'l'lJG'l1~ 
u~f)t9h~n'U 

\11J1~L\1~: ~d8f)'loJ'j.fl1'loJ18~f)fl'loJYiu~f)~1~n'Uu~~~';hi1fld1l.1~1~n'UeJci1~i1 ,:rtJ~1f9qJ'V11~~()~ 

(P<O.OS) 

a a a 

a a a 

6 8 

.~lUplJl 

lJ'll.k11 O. 'j giL 

• lJclt1.)) 1.0 giL 

II! JJ.)l.kl-' 1.5 g/ L 

l}c)tkl1 2.0 gil 
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(:.J~n11L~EJ.:JL'j'Ll1'u1':I'Vh~1EJ Ankistrodesmus sp. m~'l1nn11L~EJ.:J~lEJ~~U~1ij~lU1~~'U 
Fl112JVI'U1LL1..h.J~LL?ln~1.:Jtl'lJ ~ 3 ,6, 9 , 12, 15, LL~~ 18 ~1~fJ~?l1 t'lJn11L~EJ.:J'l~L~EJ.:Jt'lJJ1U~1J1?l1 2 
_ fllJlGlf11 .:t.d l.d "" ,_ ~ "".d...:li 1 "" .d ",II 
~?l1 LLI:!~.:J bVlLVI'U 'U b'Un11L~ EJ~'VlFll11Jvr'U1 LL'lJ'lJ'Vl 3 ?l1 ?lfJ~?l1 'lJ1V1'lJn'VlLVnJ'll'U?lfJ?l11J1n'VII:!~1JFl1, 
Lyhn'U 0.0093±0.001 LL(;IiJJijFll11J~1.:Jtl'UfJEl1.:JijUEJa1~ty'VI1~l:!a~ (P>0.05) LdfJLmEJ'UL'VlEJ'Utl'Ufll11J 

VI'lJ1 LL1..h.J~1J1n;i''UJ1vrun~L~1J;i''U~fJ~1'l~,jfJEJ~.:JLLl:!fl~t ~L~'U11f1111Jvr'lJ1LLu'Uij(:.J~ ~fJJ1V1unvfd~1J;i''U 
'llel.:JL1J1'lJ1.:J.w1J1V1UnUelEJvfl:!~vffll11Jvr'U1LLU'U 18 ~1~el~?l1 ilfi1LVhtl\J 0.007 ±0.001 (fl1?lvf 20) • 
LL~~t 'UJ1V1un~L~1J;i''U'llel.:JLL~~~lijfln11'Vl~~fJ~~eJ1'Uijfi11J1nvfl:!flt 'Ulijfln11'Vlfl~fJ.:Jvf 18~1~fJ~?l1 ijf'i1

~ , , 
Lvhtl\J 0.23±0.034 ~.:Jijfll11JLL(;Invh~eJEl1.:JijUEJa1~ty'Vl1~l:!a~ (P<0.05) rJ(;I111eJ~1I1n~'l~~fll11J 
VI'U1LLU'U 18 ~1~eJ~(;I1 ijfi'wvhtl'U 97.91LufJiL~'U~ LL~~t'lJ1~~'Ufll11Jvr'U1LLt.i'U~'lJijf'i'"ltn~'LflEJ.:Jtl'lJ 
,jfJ~vfl:!~~Fl111Jvr'U1LLU'U 9 ~1~fJ~(;I1 88.89 LUeJiL~'U~ (?l111.:J~ 27) LdfJLmV\JL'VlEJ\Jtl\J Jawahar, 
and Henri (2002) ~.:Jijn11L~EJ.:JL1J1'U1.:Jvh (Streptocephalus proboscideus) ~lEJi1eij11vfFll11J 
vr'U1LLU'U~ 50 ~1~eJ~?l1 t'UJ1 6 ~(;I11.L1:!~.:Jt-ML~'ULilfJ~'UI:!~n11'Vl~~el.:JijrJ(;I111fJfl'lleJ.:JL1J1'lJ1~~1Lu~V 
eleJ~ 80 LtJeJiL~'U~LL~:m11'V1f1~fJ~ LIll;;}(;l (2012) L~eJ.:JL~J1'U1.:J~1L'VleJ eJ1eJ 20 1'U ?l'U11rJ?l111eJ~v , 

I "" JI .d
L'VI1n'U1fJEJ~~ 62.00 ± 3.00 ((;I111.:J'VI 3) 

fl1"1.fJ~ 27 J1vrunLL~~e1?l111eJfl'llfJ.:JL';}J1'U1.:JTh~L~EJ.:J~leJ Ankistrodesmus sp. m~'l1nn11L~EJ.:J 
~1EJ1J~tJ~1'n~ 

" " 
~1'Ul'U~1~eJ 

u1vrun(n-r1J) Average 

Survival rate 
~(;I1 ., 

u1V1un';}11J ~ "".d...:li "" 
'U1vr'Un'VlL\11J'llWl'U 

~ .... .d...:li "" 
'U1V1'Un'VI L'W1J'll'lJ/?l1 (%) 

3 0.07±0.08 
b 

0.05±0.006 
c 

0.0093±0.001a 95.83 
a 

6 1.08±0.05 
b 

0.08±0.003 
c 

0.0079±0.001a 93.75 
a 

9 1.34±0.24 
b 

0.10±0.018 
c 

0.0072±0.001a 88.89 
a 

12 2.03±0.18
b 

0.16±0.014 
b 

0.0071±0.001a 95.84 
a 

15 2.44±0.12 
ab 

0.19±0.009 
ab 

0.0072±0.001 
a 

92.71 
a 

18 2.96±0.44 
a 

0.23±0.034 
a 

0.007 ±0.001 a 97.91 
a 

t .... "".d I "" 1 c:I I "" 1 c:I.... .. "" __

(;11 fJn'131.fl1'131 fJ.:J n'1~'V1 LL?ln(;l1.:J n'ULLI:! ~.:Jl11J f1111J ?l1.:J n'UfJ EJ1~1J 'UEJI:!1f1ty'Vl1.:J""fI(;I 

(P<0.05) 

(:.J~n11'V1fl~eJ.:Jn11L'W1~L~eJ.:JL1J1'lJ1.:Jl11L~yhn1';}1LfI,;}1~~f1W.fl1'nJ1 Fll11JLU'Un';}f1-;h.:JLLellJL1JLUtJ L'U, 
L(;I111L'lJL?l,;}'Vl f1111JLU'lJ;h.:J fi1n11U1LvJl11LflEJLii'U~1fJEl1.:Jt 'U 4 'lf~n11'Vlfl~El.:Jt'U 1 'lffln11'V1f1~eJ.:JLii'U, , 
J1 1 ~1Ela1.:J1~Vl1Tn~tJ.:J U~1J1wfi1n1';}U1Lvh~hijfi1L~1J;i''ULflEJt'U1'UI.L';}nt'UI.L~~~'lf~n1,;}'VI~~fJ.:J'Wij, 
fl111JLL~~1.:Jtl'lJeJa1.:JijUeJa1~ty'Vl1.:J""a~ (P>0.05) t'U1'U~ 4 ijfl111JLL(;In~1.:JeJa1.:JijUtJa1~ty'VI1-!Jl:!a~ 
(P<0.05) L(;lEJt'Ulf(f~n11'V1~~eJ.:J~ 1 ijfi11J1n~l:!~ijfi"ILVhtl'U 0.95±0.003 (lis/em) LL~~t'U1'lJ~ 7 ijfi1, , I"" 

1J1n~~flvf~~n11'V1~~el.:Jvf 1 ijfi1Lyhtl'U 1.03±0.003(lJs/em) bL~~t'lJ1'lJvf14 fi1~~~~.:J n11~fi1L~1J;i''U 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:fl1"1.fJ
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~1n1'U 1 - 7 ~~5'UL~eNlJ1~1nf)1'V11<jvh~L~f)~~1n1'Uf)1'V11<jvh~~'UL'tJ'UG11'V1~1~sv'U1~L~n~'ll1lJTVh 
n1<jSV~1~~';mtJEJLfliJ~~~~~~1~ri1n1<j'll11~~11'U~~'VI~~f)~i1ri1L~lJlJ1n~'U (~1<j1~~ 28), , 

0 .012 

a 
0.01 

.W"-= aS­
f"" 0.008 I a a 

II . ! 
5 0.006 

r­
-~ 

0.004

·5;: 
-~ 0 .001. 

0 

3 6 9 12 15 18 

fl1'r4vt 20 J1'V1tJn~L~lJ~'U~f)1''USVf)~1<jJ1'U1~vh~L~~~1'Ufl11lJVI'U1LL,j'U~~1~n'U~L~~~~1~ 
Ankistrodesmus sp. 

Q,J QI QJ d I Q.I I q I QJ I q Q.I 0 Q.J ~~ 

vt1J1tJLvt~: ~1f)n'I.~<jfl1"cl1f)~nq'I.~'VILL~n~1~n'ULLG1~~11lJfl11lJ~1~n'Uf)~1~lJ 'UtJG11flqj'VI1~G1t:l~ 

(P<O.OS) 

1~tJ~L1'n1 ~~n1<j'VI~~f)~n1<jL~~~1<jJ1'U1~~1(~1), 

(1l.l) ,. 1 2 3 4 
a a a a 

1 O.63±O.OO3 O.62±O.OO6 O.63±O.OO3 O.62±O.OOS 
c a b ab 

4 O.9S±O.OO3 O.9±O.OO3 O.913±O.OO3 O.91±O.OOS 
b a a b 

7 1.03±O.OO3 O.96±O.OOS O.96±O.OO3 1.02±O.OO3 
c d a b 

12 O.97±O.OO3 O.98±O.OO3 O.93±O.OO3 O.9S±O.OO3 

vt1J1tJLvt~ : ~15n"cl<jfl1"cl1~~n~'l3~LL~n~1~n'U1'ULL'U1~~u.G1~~';hi1fl11lJ~1~n'Uf)~1~i1tJ~a1~qj'VI1~G1~~ 
(P<O.OS) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 
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29 tJ~1l1rurhiil111lLiJ'Un"f1-fh.IJ1'Un1'n'n1~L~a.IJ1.,.J1'U1-3V11 
CAnkistrodesmus spJ 

,.~a~L1~1 ~f1n1"'VIf1~eHn1"L~a.IJ1.,.J1'U1.IJV11 (J1)• 

(1'U) 1 2 3 4 
a a a 

1 8.24±O.Ol 8.2S±O.Ol 8.22±O.Ol 8.22±O.OO3 
a a a a 

4 7.39±O.OO3 7.42±O.O6 7.4S±O.OS 7.S3±O.03 
b a b b 

7 7.12±O.Ol 7.18±O.O3 7.11±O.Ol 7.1±O.Ol 
c b a a 

12 7.82±O.OO3 7.74±O.OO3 7.72±O.OO3 7.71±O.OO3 

'MSJ1E1L'M'l : ii'1ein'M"f11'M1el.IJn'l'M~LL(;lnt'l1.IJn'U1'ULL'U1'U8'ULLafl.IJ'·.hijiil111lt'l1.IJn'U8cJ1.IJijUaa1f1ty'VI1.IJ 
aC1;} (P<O.OS) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:ii'1ein'M"f11'M1el.IJn'l'M~LL(;lnt'l1.IJn'U1'ULL'U1'U8'ULLafl.IJ'�.hijiil111lt'l1.IJn'U8cJ1.IJijUaa1f1ty'VI1.IJ
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~ .... I .; I , .:I 'I ~ ft~'" I .;

Pl1"1~'VI 30 't.h3J1Wf'l1f'l113JLtI'IJ"1~ l.'lJnTn\11tll.(.9fJ~ 1.1'IJ1'IJ1~111"1fJG11V!11fJ'tI'lJ1"L(.9n 

{Ankistrodesmus spJ 

.:I" ., 
1tlfJtlL1(.91 'If''n11'Vl''(.9eJ~n11L(.9fJ~~1'l11'IJ1~Yh (~1), .' 

(1'IJ) 1 2 3 4 
b b a b 

1 98.11±O.OO 1OO.63±1.26 108.18±2.S2 99.37±1.26 
a a a b 

4 91.82±1.26 93.08±1.26 89.31±1.26 83.02±2.18 
ab a b b 

7 89.93±4.33 91.S7±1.64 81.76±1.64 81.76±1.64 
a a b b 

12 88.30±O.OO 89.94±1.64 81.76±1.64 80.13±1.64 

'1111I1tJL'III'l ~18n~1.n1~18~nG~~LL(;In;h~n'IJ~'lJLL'lJ1'IJeJ'lJI.LG1~':r;hijfl113J;l1~n'UeJEh~ihjm~1~{Y'Vl1~ 
G1fi~ (P<O.OS) 

'j~El~L1a1 'lf~n11'Vl~(.9eJ~n11L~fJ-1~1J1'U1-1Vh (~1), 

(1'IJ) 1 2 3 4 
b b a a 

1 O.33±O.OO2 O.26±O.OO7 O.11±O.OO8 O.1O±O.OO4 
a a a a 

4 6.2S±O.02 6.94±O.OO6 7.27±O.OO8 7.36±O.OO3 
a a a a 

7 6.07±O.O2 6.1S±O.OO2 6.36±O.OO1 6.86±O.OO1 
c b b a 

12 O.93±O.O7 O.S1±O.OS O.S1±O.OS O.23±O.O2 

'1111I1tJLlIIfI• ~18n~1.n1~18-1nG~~ I.L(;I n ;l1~ fl'U~'U I.L'lJ1'UeJ'UI.LG1~~';hijfl1111;l1-3n'UeJ ti1-1ij'tim11~'Y'Vl1-1 
G1a~, (P<O.OS) 

,J~1I1W~'IJ~(;I1vl"ijtlijfGhd~1l;1'IJ~'IJ'Vln'lf"n11'Vl~(.9eJ.:I1'IJ1'IJ~ 1 ii,hG1.:lG1f1L..,hfl'U O.07±O.001 , , \I , 

ij(.9~n1'1l;leJ~(;I11.L(.9tliiri11l1n~G1~1'lJ1'U~ 12 iiri11l1n~G1~ii,hL..,hfl'U 1.72±O.1 ij(.9~n~1I;leJ~(;I1q , 

L;jeJ-1111~1nn11LtI~EJ'U1t1't1eJ-3LLeJ1l111LilfJ3J1LtI'IJ~'U~(;I1..,i1~~ijm1l1wl'Ul(;11vl~G1-1;1'lJ ((;I111-1~ 32) 
~ ~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:1.1'IJ1'IJ1~111"1fJG11V!11fJ'tI'lJ1"L(.9n
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':i~~~L1~1 1i~ fl1':i'VIVlfltl"fl1':iL~~"L':iJ1U1{1111 (~1)
~ 

(1U) 1 2 3 4 
a a a b 

1 O.O3±O.OO2 O.O3±O.OO3 O.O3±O.OOl O.O7±O.OOl 
a a b c 

4 O.69±O.OO4 O.72±O.O2 O.B9±O.02 1.02±O.OO7 
a b b b 

7 O.77±O.Ol O.97±O.OOB O.99±O.O4 1.01±O.O4 
a a b b 

12 O.9±O.O5 O.99±O.O2 1.6B±O.03 1.72±O.1 

't113J1E1L'tII'! : ;}1e)m~':i.fl1'li1 e){I fl'l'livf LLl'Ifl~1{1nULULLU1UtlULLa~,,';i1iifl11~~1{1 nUtlci1{1iitr~~1~ty'VI1" 
a~~ (P<O.05) 

tR~1WLULl'I':i'VILU'VIfl~~ fl1':i'VIVl~tl{lijfhvfa"effuL~tl{l"\l1fln1':iLtJ~~U':itJ"tl"LULl'I':iLL~~"\l~bjijn1':i 
~ ~ '\J '\I 

~Vlfl"L'W':i1~LUn1':i'VI~~El{lL1iijn1':iLtJ~~U~1~J1LL~~LULl'I':i'VI"\l~L1ia1~1':i"L~L~tl"1\l1f1LUn1':i'VIf1~tl{lijn1':i 
t ~El1n1f1\l'I~tlVlL1~1LULl'I':i'VI~{l11ia11J1':iClLtJ~~U':itJLL~~flt'l~{lLruuLl'I':i'VIiifh,jtl~vfat'lL U1iVlfl1':i'VIVlfltl{lvi 

'\I ~ ~ 

1 LLfl~ 2 LU1Uvf 1 iifl1L'Yi1ntl 0.42±O.002 ij~~n~1J~tl~l'I':i LLfl~ijfl11J1nvfaVlLU1Uvi 12 tU~Vln1':i 
'VIVlfltl"vf 4 iifl1L'Yi1ntl 1.6±O.02 ij~~n~1J~tl~l'I':i (l'I1':i1"vf 33) ~ • 

':i~~~L1~1 ~~n1':i'VI~fltl"n1':iL~~{lL':iJ1U1{1-W1 (~1)
~ 

(1U) 1 2 3 4 

1 
a 

O.42±O.OO2 
a 

O.42±O.OO7 
a 

O.43±O.OOB 
a 

O.44±O.OO4 

4 

7 

,. a 
O.B3±O.Ol 

a 
O.96±O.OO2 

a 
O.B4±O.OO6 

a 
O.97±O.OOl 

a 
O.B4±O.OOB 

b 
l±O.OOl 

a 
O.B5±O.OO3 

c 
1.03±O.OOl 

12 
a 

1.09±O.O7 
a 

1.13±O.05 
a 

1.12±O.05 
a 

1.09±O.O2 

'M3J1E1L'tllfi• ;}1ern 'li':i.fl 1 'ti1 e){I n'l'tivfLLl'Ifl~1"n'ULULLU1UElULLaVl,,';i1iifl1111 ~1{1fiutlEh"iitr~ri1 ~ty'VI1{1 
a~~ (P<O.05) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:li':i.fl
http:1.6�O.02
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n11LiftJ.:IU~1'Q~lllJ1f1 14.31±0.OB n~3J f111ti81V111a1L~\l1UlllJ1f1L~n~.:Imu1;jlJ 40 
'II ~ 

LU8iL~lJl'l L~tJ.:J8eh.:lL~tJ1 ~1'UU~1'Q~~i1lllJ1f13J1nn11 43.B2±0.43 n~3J ~13J11(lt-tl81V111a1L~\l1U
'II 

lIlJ1f1n~1.:1~~3JLLVllJL;j~~.:Jihj~1J1tlJlu1;j'U 30.S2±0.28 LU8iL~lJ\9I VlflLLVllJ81V111a1L~\l1ul~U1~~1lJ 
'II 

fltlJ.n1'vni11~Vl11.:Jn11'V1f1~eJ.:I 8f.lJVI.nij8tJ'1'U-ri1.:1 27.33±O.03 ii~ 2B.73±0.03 °c U~3J1f.lJ88n~L\llJ~ 
• • 'II 'II 

~~~1mI18tJ'1lJ"ti1~ 6.S6±O.01 ii~ 7.74±0.03 mnll ~1fl113JLtllJn1f1-~1.:1eJtJ'1lJ"ti1.:J 7.17±O.03 ii.:J'II y~ 'II 

t:!l:; .,J ~ nl .. I 0
7.S6±0.02 m1J1f.lJ1l8.:1LLll.:l'Vl.:lVl3JflVl~~~1tJ'U1eJ~ lJ'H1.:1 O.ll±O.OO (1.:1 0.16±0.OO mgll fl1n11lJ1 

lvJ~18tJ'1lJ,j1.:J 0.24±0.OO f1.:J 0.3S±0.00 liS/em f1113JLtJlJ~1.:J8tJ'1lJ-ri1.:1 60.00±O.00 f1~ 
'II ~ 'II 

83.33±3.33 mg/l U~3J1ruLL83Jl1JLiltJ8~1.lJ1i1.:1 0.329±0.031 ii.:l 0.624±0.OS8 mgll t1~3J1f.lJllJl\il1vl 

8~1.lJ-ri1.:1 O.OOl±O.OOO 5.:1 0.194±0.011 mg/l m3J1Wm8~8~1.lJ1h~ 2.88±0.00 5.:J 7.0S±O.OO 

mgll LL~~'lJ~3J1Welel{(fi~eJ~L~\ilel~1.lJ-ri1.:1 0.042±0.OOO ii~ l.S23±0.032 mg/l 

n111if2J~u~10~lu1~~u~1J1nr;;.:I~~ttXn11L~ul\illleJ.:I~1'VI~1tJll'U1f1L~nt~L~3J~'U?blJl1.J1 
_~ .,J ~ III I t:!l .,J ~ 1,1 .. I "'" I -, 1,1 "'" 'i":' .s IV 

lJ1~n1VlL~tJ.:Ifl1tJ~1V111tJ'U'U1f1L~nVlL~tJ~f11tJ3J~ u~1'U~~.:I~~ I.Vln11LVlU "VlLv.1J3J1n6f.llJ8Vl1118f1 97.91 
'II 

Lt18iL~lJl'lflf.lJ.n1V..J11~Vl11~n11LiftJ.:Iij~1~.:I~lJLi181~tJ~L1~1n11LiftJ~L~3J~'U 
• 'II 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:n111if2J~u~10~lu1~~u~1J1nr;;.:I~~ttXn11L~ul\illleJ.:I~1'VI~1tJll'U1f1L~nt~L~3J~'U?blJl1.J1
http:7.0S�O.OO
http:2.88�0.00
http:83.33�3.33
http:60.00�O.00
http:0.3S�0.00
http:0.24�0.OO
http:0.16�0.OO
http:O.ll�O.OO
http:7.S6�0.02
http:7.17�O.03
http:7.74�0.03
http:6.S6�O.01
http:2B.73�0.03
http:27.33�O.03
http:30.S2�0.28
http:43.B2�0.43
http:14.31�0.OB
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Ltji!l(;l PI~.n5'j. 2012. P1mY1fl1'jL~EJ~1'jJ11..n~vh1vlEJL"EJeJ1"'1'jCJ~,h"'!t1'V1~LL'VI'lJG11",·;hEJfl"eJL'j""1 . 
'U 

... ~I..I QJ..I
11'jG11'j lJ'VI'j.eJG11'lJ u'VI 6 'ltltl'VI1: 66-80. 

L~'\Y!l1 8G1L"'1~ , 'l.n11~ LflEJ~" LL,,~'\h1W'VI~ ~1'j1f1!n~;i1'j~r1 . 2548. CJ"'lleJ.:Jfl1'jliLL"''lJLL''~ 
Nfl~t1~11LU'lJ?i1'lJCJG1lJt 'lJeJ1"'1'j~ij~(;I'j1?i1'lJ'lleJ~1tj'j~'lJ~eJ'nL9~~1'U~tleJEJ1~ ( non-protein 

energy) vh~n'lJ ~eJeJ~'j1fl1'jL~~tyL~t11'1 LL"~~~'j1fl1'j'jeJ"~1EJ'lleJ~tJ"1'a" LL"~tI"1LtJ,!!LL~-.3. 

V(Plij~ .n'W";;UU. 2524. ;f1tJ'j~~'lleJ~tI"1U". LeJflG11'j1't.f1fl1'j 'lUtl~. 712524 ~t;l1U'lJtJ'j~lJ~J1~~
'U 

LLvi~"t11~fleJ-.3t1'j~1J.:JJ1~~ fl'jlJtJ'j~lJ~. 
'lJfl" LLG1~i'lJ5. 2548. fl1'jL'n1~L~EJ~1'jJ1'U1~vh1'V1EJL;JeJfl1'jR1t'lJtJ'j~L'VIPl1'V1EJ. 1'V1EJ1U'n'U5 tJ~mt111." . ..~ ..~ 

tI!"t1'Y1~'\Y~UW9i\JI G11'll11"t11;f11'V1EJ1 Uru9i~1'V1EJ1L9EJ lJ'V111'V1EJ1L9EJ'lleJ'lJLLn'lJ [ ISBN 974­

666-535-9] 
QJ 1/1' ... 4 .3 1 ~ ~~ I/I'Q QJ Q

'lJfl" LLG1-.3'n'lJ5 LLft~"~eJeJPI'j LG1'U~lJJeJ-.3. 2547. fl1'jL'n1~L"EJ~ 'j'lJ1'lJ1-.3111. PI'lJEJ1\1EJeJ'lJfl'jlJ151'lJ
• 'U • 'U • 

tI'j~EJflvl .n1fl1't.f1;f11V1EJ1 flW~1'V1EJ1P11G1\J1{ lJ"'11'V1EJ1L9EJ'll€l'lJLLn'U.• 
'W'j'jru L:a~"t1i'lJ~LG1~. 2528. fl1'j~G1lJ~'lJ5tJ"1U"-H1lJ~'lJ5 11'jG11'jfl1'jtl'j~1J~. 36( 1):47-52. 

'U • ,. 

ft~eJ€lPl~ LG1'lJ~LlI€l~ .n'VIEJ1 .n1fl1J'Ifi LL"~11G1'U1 fi1~LLG11.J. 2549. 1'jJ1'lJ1~vha~1.J5'j LL"~€l1{ViLijEJ 
eJ1"'1'jLG1~1J'll€l-.3t1ft1"'1JeJi1. ~~"'lJ1EJ,j11P1'lJt:11iEJ€l'lJfl'jlJ151'lJ1.h~EJflvl 3(8):2-3.

'U. • 

L9~"1 1-.3pf!\JIU. 2543. rl1l€lfl1'jL~EJ~LL'W,,~n\JI€l1.J (YllJviflf-.3~ 3) ~1tifl'W1J"'lJ"'11V1EJ1~mfl'\Y\JI'jPl1G1\J1{
'U 

fl'j-.3LVI'W' .• 
~1tifl1~mPl'j'tl~n~fl1'jLfl'\Y\JI'j. 2552. ;(flEJ.n1'Wfl1'j~~\JILL"~fl1'j\JIft1(;ltlft1Uft~1tifl~1'lJLPI'j'\Y~n\l

~ ~ 

1/1' Q QJ... ...I 
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niloticus). Pakistan JournaL of BioLogicaL Science 4(5):618-620. 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



48 

Oararat, W., KLomthaisong and L. Sanoamuang . 2012. Biochemical composition of three 

species of fairy shrimp (Branchiopoda, Anostraca) from Thailand. Journal of 

Crustacean BioLogy 32:81-87. 

Fasakin, E.A1999. Nutrient quality of leaf protein concentrates produced from waterfern 

(Azolla ajriconoDesv) and duckweed (Spirodelo polyrrhiza L. Schleiden). 

Bioresource Technology 69 : 185-187. 

Hanczakowsk, P. B., M. szymczyk and M. Wawrzy. 1995. AnimaL Feed Science and 

TechnoLogy 52: 339-343. 

Jawahar, 	 A and Henri J. 2002.Larviculture of the fairy shrimp, Streptocepholus 

proboscideus (Crustacea:Anostraca): effect of food concentration and physicaL 

and chemicaL properties of the culture medium. HydrobioLogia 486: 249-254 

Lavens, P. and P. Sorgeloos. 1996. ManuaL on the Production and Use of Live Food for 

Aquaculture. Food and Agriculture Organization of the United Nations. 361: 14­

16. 

Montealegre, M. Verdegem E. Jorge, Zamora, J. Verreth. 2002. Organic matter 

sedimentation and resuspension in tilapia (Oreochromis niloticus) ponds 

duringa production cycle. Aquacultural Engineering 26: 1-12. 

Murugan, 	 G., H.J. Nalis, H.J. Dumont and AP. Leenheer. 1995. Cis- and oll­

trancanthaxanthin levels in fairy shrimps, Compo Biochem Physiol. 110:799-803. 
fd 

Nelson, J. 1994. Fishes of the world.3 ed. John Wiley & Sons. New York. 600. 

Saber, 	 AE., F.A El-Gohary, J.A. Verreth, J. Schrama and H.1. Gijzen. 2004. Apparent 

digestibility of duckweed (Lemma minor), fresh and dry for niLe tilapia 

(Oreochromis niloticus L.). Aquaculture Reserch 35:574-586. 

Surjya, 	N.D. 2011. Culture of AzolLa and its efficacy in diet of Lobeo rohito, AquacuLture 

310 : 376 - 379. 

WaLsche, 	CO., J. Mertens, H.J. Dumont. 1991. Observations on temperature optimum, 

cyst prt>duction, and survivaL of Streptocephalus proboscideus (Frauenfeld, 

1873) (Crustacea: Anostraca), fed different diets. Hydrobiologia 212: 21-26. 

Yang, Y., C Kweilin and J. S. Diana. 1996. Influence of Nile tilapia (Oreochromis niloticus) 

stocking density in cages on their growth and yield in cages amd in ponds 

containing the cages. Aquaculture 146:205-215. 

Yang, 	 Y., H.B. Matias, Z. A Khalid, Siew-MoiPhang. 2001. CuLture of microaLgae using 

interstitial water extracted from shrimp pond bottom sediments. AquacuLture 

201: 263-270. 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



49 

'U1tJall'lf1tJ Vl'l.:l1tJ~tin';)
'1/ 

Mr. Somchai Wangwibulkit 

2. L~-U'VI1l1tJ,JIJl~,h~,)1~';1'I..J~~'lf1'lf'U3 1104 00691 49 7 

3. (;)1LL'VIti.:ltl';)~,J'U ~el.:lf'!1alJl~1,;)1~ti 
I .d •.d.... 'I II 

4. VI'U1tJ.:I1'U'VIeltJ'VIlJI~lJIel L~a~~'lfI 
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a1-U11'lf1L'VIrlt'Ut~iif11~~~lJIalJl1LL~~,h~1I.:1 
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6. a1-U11'lf1Viiirl11111i1'U1qJViLf'!'I:'.t 

f11~~~f11~rlWil1'nJ1L.rjel f11~tl~~11.:1 f11~L'W1~L~tJ.:IalJl1J1 LL~~f11~~~ f11~-Uelll~~,:ltJt tl~LLf1~lI 
• '1/ 

f'le:lllVi1LlJIeli 

7. tl~~atJf11~W~L~tJ1-nel.:lfltJf11~'Vh1~tJ 
7.1 l11'V1ti1tf'l~.:If11~1~tJ 

f11~tcij1a~f1~el.:lJ1L.rjeltli'tJtl~.:IrlWil1'nJ1t'UUelL~tJ.:In.:lf1~1~1 (Penaeus monodon) 
• 1 1 1 , 

f11~;jf1~1rlWil1'nJ1LL~~LLVi~.:ItllJlel'Ut'Uum~tJ.:In-:\f1~1~1
, • 1 

Ltl~tJtJLVitJtJel1'V11~ 3 ~ilfl vncijel11tJ1~~f1tl~1f1~'n~-Ul'l (Lates calcar!fer) t'U'Uelflel'Uf1~lJI 
~a-uel-:\ ~~tJtJ'VIlI'UL1 tJ'UJ1~ii~1f1~el~:S1il1'W tJI el f11~el'UtJ1a~ f1tl~1 t ~:yjtJ1{tJ

• , '1/ 

~a-Uel.:l1lJ11ij'U B1 LL~~ B12 tJlel'lfl1l1Wrlael t ~waaLL~~f11~L';)~qJL;;tJtlJl-Uel.:lf'lam~",'h 

fOlWil2'nJ1LLa~f11~L,;)~'YL;;~t~-Uel.:ltla1~a~L~tJ.:It 'U~~tJtJiJfI 
.col al II 0 I cv~ .. .do '" 


f11~LatJ~lJ'VI~La~1tJ~~tJtJ'U1lJ11.:1f1'UL'U'n'U'VI,;)1f1~

'1/ 

f11~L';)~t1JI,;;tJtlJlLLa:alJl~1~el~-Uel.:l~.:J-U11LLtl~~f1 (Utopenaeus vannamei) t'UJ1~iifl1111 
I I cic:ll 04 Q. CII ", 

VI'U1LL'U'U"lIel.:la1V1~1 tJaL-UtJ1LLf111'U1L.:I'Ua~aelelalija1V1m~tJ~~~tJlJI1.:1 ~ 
... cv.do'; II 

7.2 .:I1'U1,;)tJ'VI'VI1La~"\ILLa1 

all'lf1tJ Vl1.:11tJatifi';) . 2542. f11~tcij1a~f1~el.:lJ1L.rjeltli'tJtl~.:If'lWil1'WJ1t'UUelL~tJ.:In.:lf1a1fh (Penaeus
'1/ •• • • 1 

monodon). Vlti1 97-106. ill Lelf1a1~tl~~f1eltJf11~tl~~'ll1l1'lf1f11~t'U-:\1'Uil'VI~~f'!f11~ "30 ULf1~~ 

L~1rlW'VIVl1~a1~f1~~,J~". rlW~L'VIf'It'Ut~af11~Lf1'1:'J{Jl~ acn,J'UL'VIrlt'Utaii'n~~,;)elllLf1~1L~1f'1W'VIVl1~a1f1. . 

f1~~,J~. f1~~L'VIVillVl1'Uf'I~., 

all'lf1tJ Vl1~1tJatin';) LLa~el,;)il~ L~el~L~'lf • 2542. f11~;jfl'l:'.t1rlWil1ViJ1LLa~LLVia~tllJlel'Ut'Uum~tJ~n~f1a1~1 .
'1/ 1 1 1 

11~a1~Lf1~lJI~Vi~~,;)elllLfl"'1.17(2):10-21. 
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Q" .c:::.. If 

1I'V111'V1tJ1atJa{J"lIa1 'Ufll'l'U'VI'l. a{J'lla1. 

~1I"l11tJ 'VI1{Jiua~f1lij . 2545. Na'll€l{J'l~UU'VI1l'UL1tJ'UJ1~1l~1n'l€l{J:a1fl1'n~€ln1'l€l'UU1aantJa1t'l;JU1iU . 
'\I • 	 • 'II 

(Barbus conchonius). 'VIU1 171-1BO. ill n1'ltJ'l~"l111'V11{J1"l11n1'l;r1'ULn'1ffi'l 'VIi''ntJ1n'l LLa~. 
~{JLL1f1r;\'€l1l {J1'ULn~~'lfl1fllL~ f'lf{J~ 10. fllW~'VIi''ntJ1 n'li5'l'l1l"l11~, 1I'V11i'VItJ1atJa{J'lla1'Ufll~'U'VI{ 
a{J'lla1. 

~1I"l11tJ 'VI1{Jiuac1f1lij ellijil; L~€l{JLfI"l1 LLa~UtJN1 lij{Ji(;lJU . 254B. Na"tJ€l.:li~1~'U LLa~ Bt2 ~€ltJ~1I1W 
, 	

Bt'\I 

flla€l t 'l~ai5LLa~n1'lLlij~ruL~Uu t~'ll€l.:lflla€lL'la~1. 'VIU1 260-266. 1Y n1'ltJ'l~"l1l1i"l11n1'l'll€l.:l1l'VI1i'VItJ1 
'" f( :::...1 tJ ... '" II' 

, 

atJLn'1ffi'lfll1a~'l fll'l.:l'VI 40 a1"tJ1 'l~1I{J. 1I'V111'V1tJ1atJLn't!K'l'lfll1~~'l, nl{JL'VI'n1l'VI1'Uf'I'l. 

G111"l11tJ 'VI1{Ji'IJac1f1lij. 2549. flWfl1'nJ1 n1'lLlij~q.JL~Ut~ LLa~el~'l1'l€lfl'll€l{JtJa1ila (Oreochromis niloticus) 

~LiftJ{JL'U'l~UUtJfI. 11'la1'lLf1'1ffi'l'n'l~lij€lllLnr;\'1. 17(2):10-21. 

G'f1l"l11tJ 'VI1{Jiuac1f1"il . 2549. ll-Ja"tJ€l{J Lgtfl'lLlij'ULtJ€li€l€ln L'lf~~~n€li1l1a'U~€lel~'l1n1'l~nLLa~n1'litw'U1~1 
'\I 

8€l'U"tJ€l{J L,jn.:ln111n'l111~LLtJnlij1f1Lujn{J. ill n1'ltJ'l~"l1l1i'lf1n1'ltJ'l~1I{J tJ'l~~1tJ 2549. W ,"€l{JtJ'l~'lfll. ., 	 , 
n'llltJ'l~lI{J, n'llltJ'l~lI{J, n'l.:lL'VI'n"1. 

all"l11tJ 	 'VI1.:li'IJac1f1lij. 2551. iJlij~tJ~1lll-Ja~€ln1'lLlij~q.JL~ut~'ll€l{JG11'V1~1tJ~L;jtJ1LLnllJ1L~'U Oscillatoria sp. 

LLa~ Microcystis sp. LLa~fll1111alli'Uti'll€l{JtJ~1I1WG11~1tJlPi€ln~'Utflla'U1'U~.:l'll11LL1'U'U1111 

(Utopenaeus vannamei) L'Uu€lLiftJ{J. i'VItJ1il'n'Utimtyty1L€ln. 1I'V11i'VItJ1atJLn't!K'l'lfll1G1~{ 110 

'VIU1. 

G111"l11tJ 'VI1{Jiuac1f1lij LLa~utJll-J1 lij{J<Wtwu. 2549. n1'ltJ'l~W'Uf'lWfl1'ViJ1LLa~n1'lLlij~flIL~U1~'ll€l.:lG11'V1~1tJ~L;jtJ1
'\I' 	 ,.~ 

LLnllJ1L~'Uafla€l€la~a1'V1€lL;tJ (Oscillatorio spJ L'UJ1~1l€l1'V11'l~{J~nfi'1{J. 'VIU1 651-662. ill n1'l 

tJ'l~"l1l1i"l11n1'l "~{JLL1f1r;\'€l1l'UL'lfll1'l" fllf{J~ 2. a1'll1i'VItJ1f1l1G1~i~.:lLL1f1a€lllLLa~ifll1n'l'l1l• 
~{JLL1f1~€l1l. fllW~Ln't!K'l'lflf1a~i 'VIi''ntJ1n'li5'l'l1l''l11~LLa~~{JLL1f1r;\'€l1l. 1I'V11i'VItJ1atJ'UL'lflf1'l. yt~wtan.. 

G111"l11tJ 'VI1{Jiuac1f1lij LLa~€l,rfll£ll1 L"il~ru'Vi'lytil'VIo. 2549. n1'lLiftJ{JtJ'VI~La;r1tJ'l~uuJ1~1{Jn'UL'U;{'U~"\i1nfl.ill'\I D~"~ U 	 '\I 

n1'ltJ'l~"l111'V11{Ji"l11n1'l fllf{J~ 7. ru fIl'Uc1n1'lP1n~1LLa~iJn8U'l1l'U1'U1"l11~ a1irni~tJLLa~G1.:lLG1~ 
• 	 '\I 

i1f1n1'lLn~'l, 1I'V11i'VItJ1"'tJLL1IL:ij, L;ftJ.:lL'VI11. 
., 

all1f1tJ 'VI1{J1uac1f1lij LLa~fI1i'wc1 1I1tJ'l~"il{J. 2550. ll-Ja'!J€l{Ja1'V1'l1tJaL'lltJ1LLnllti1L~'Uana€l€lG1~a1'V1€lL;tJ
'\I 	 , 

(Oscillatoric!·sp.) ~€ln1'l~1tJ'll€l{J~{J'll11LL1'U'U1111 (Utopenoeus vanname,) ~LiftJ{JL'UJ1fll1111L~1I 
~1. 1Y n1'ltJ'l~"l1l1i"l11n1'l'!J€l{J1I'VI1i'VItJ1atJlI'VI1a1'lfll111 fll~{J~ 3. t'l.:lLL'l1l~n~a1, ~{J'VI1f1. 
1I'V11G11'lfll111. 

G111"l11tJ 'VI1{Ji'IJacJf1lij LLa~n'l~'Vi'l i1lij1'ULntJ'l~. 2551. ll-Ja"ll€l{Ja1'V1~1tJ~L;jtJ1 LLnllJ1L~'U~fla111tfl'l;aVia 

(Microcystis spJ ~8n1'l~1tJ'll€l.:lQ.:l'll11LL1'U'l...l111J (Utopenaeus vannomei) ~LiftJ{JL'UJ1fll1111L~1I 
~1.ill fl1'ltJ'l~"l1111"l11n1'l "~{JLL1f1r;\'€l1l'UL'lfl11'l" fllf{J~ 4. G11"l111'V1tJ1fZ11G1~i~.:lLL1f1r;\'€lllLLa~iflf1n'l'l1J. 
~{J LL1f1a€l1l. fllru~Ln~~'lflf1a~i 'VIi''VitJ1n'lo'l'l1l'lf1~ LLa~~{JLL1f1a€l1l. 1I'V11i'VItJ1atJ'UL'lfl11'l. 'Vi~LtJ1. 

Wangwibulkit, S., C. Limsuwan and N. Chuchird. 200B. Effects of salinity and pH on the blue­

sreen alsae, Oscillotoria sp. and Microcystis sp., isolated from padflc white shrimp 

(Utopenoeus vannamei) ponds. KU. Fish. Res. Bull. 32(1):1-9. 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



51 

8.n1WLL1V1"€J1l1'IJtiml'lJU1aann~na1"1. ~~':i€J1l. hl n1':i\h~'lf1l1'lf1n1':i'lJtl~llVl11'V1CJ1~mn't!WI':i 
• '\I" • 

Pl18"'{ flf~~ 36 81'lJ1tJ':i~1l-3. llVI11'V1CJ1iiYCJ Ln't!WI':iPl18"'cf, n':i~L'VI'nllVl1'IJfl':i., 
'IJ-3'4'lf La1V1~1~'VI~ 81l'lf1CJ Vl1~1\lacJn~ .n1':i':iru",~ 41ll'JtyL'" LLa~il'VIG~'IJ'VI':i u'IJ'VIn~. 2548. n1':iL~CJ~tJa1 

~uVilli11lnUn1':i~~",rrn8iiYVlLLuuli~'Ut'U':i~uutlVI. 11':i81':i1'V1CJ1P118"'{Ln~':i~ 36(5-6) nuu 

'"LPI~:1044-1047. 
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