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Abstract 

The objective of this study is to explore the diversity of plankton in Nan 

province. Plankton were collected by using 20 micron mesh plankton net during April 

and December, 2011. A total of 22 genera of phytoplankton, 2 genera of protozoa and 

3 groups of zooplankton were recorded. 

Keywords: protozoa, plankton, Nan province 
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'U'VI'U1 bb61 ~ .:I1'U 1 '\l tI'VI bn tl1"lJ el.:l 

1U':i~'U'UUbll"l~ b':ilEllP1EJ'i)~U':i~ nrJ'Ulill CJ~.:Jil~l(9l'IJu(ilvh.:J" ~.:J~il'IJ'U1(il1l-1qJ:lJrJ\lb i1'UlillEJI'll 

bU~l LLfl~~\lil~l(9l~ih'Ul(il b~nh)~l:w1':it1:lJrJ\lb i1UlillEJ(9l1bU~l 1l1'i)\I Ell P1EJ n~'i).:J~flYl':i':iY'l'l1~'i).:J(il~\I~~ 
, " 

:lJ'i)\I bi1u1lil b~u1U':il(9l<8'lbbfl~bb~fl\lnl'l'i)'U 1U':il(9l<8'lb u'U~\lil~l(9lb6(jfl~ b~CJ1'IJ'U1~b~n~\lEllPlEJ'i)EJlUt11 
" ~l'Ubb~fl.:Jnl'l'i)'Ubu'U~.:Jil;Sl(9l~~'i)\lfl'i)EJ1U(9l1:lJ m~bb~t11 bbJJll~.:J1U':il(9l<8'lbbfl~bb~fl.:Jnl'l'i)'Uil'IJ'Ul(ilb~n 

:w1n bb(>]il'U'Vl'U1Yl~lrlru1'U':i~'U'UunY'l~.:J1'Ubb~ bU'U~e-J~(9l ~'U~l.f1fl bbfl ~~cJ'i)CJ~mEJ ':i1:lJ~\I bU'UElll-11':i 
ILl 'U '\J 'U 

'IJ'i)\I~\lil~l(9l~'U" ~il'IJ'Ul~1V1qJnll (~U~ 1) fllllmmnl-1fl1EJ'IJ'i)\I'lJU~1U':i1(9l<8'lbLfl:::bb~~.:JnI'l8'U1'Ubb(>] 

fl~':i~'U'UunY'l~'U'i) el n'U'il'il~EJ~\lYll\1 mEJ.fI1~bbfl~~l.fll~ bU'UG'llrlru Bn~.:J~l:w1':imU~ EJ'U LL Ufl.:J1lil8 ell\1" ~ 

1l~ b~1(9l1:lJ m1bu~ EJ'Ubb Ufl.:J'lJ8\1~\I bbl(il~'i):lJ 1ii'.:Jt1'U flll:lJVlfl1 nVlfll CJ'IJ 8\1 'lJU ~1 U1 11'l<8'1 bbfl~bb~fl\l n(9l8'U 

~.:J'i)1~~1:lJl':it11.fib U'UIii''lJiJbb~~.:J(i\lflll:lJ'i)~:lJ~:lJ'U':iru'IJ8\1':i~'U'UUb lY'l ':il:lJ 1 tl(i\l nl':ib U~EJ'UbbUfl \I 'lJrJ \I , " 
~.:J bb l~~'i):lJBnlillCJ 'U8n~lmi1U':i1(9l<8'1 bbfl~LL~fl.:JnI'l8'U'iJ1~1.fibU'U~lrJell.:J'IJ'i).:J~\lil~l(9l':i~Iii''Ub''IJfl~~ 
'l111 u1it 'U n1 ':i P1 n'IS 1 J(.:J bb (>] ':i::: Iii''U 1 1.:J b~ EJ 'U1 tl ~ 'U (i.:J ':i ~ Iii''U:lJ VI 11 Yl CJ 1 ~CJ 1 lilBfl lill EJ 1'U U ~ ~ D'U, 
,rn1'VlEJ1Y'l1~l'lfllil'Vhm11~CJP1nWll~1 'Unl':i'l1l1 'lh11'l<8'11u1m'U.:Jl'U~ b~CJli8.:Jn'Ub 'Vlfl1'U1fl ~~lill~ 
Vlfl1EJlill'U m':iP1n'lSlflll:lJVlfl1nl-1fl1EJ'IJ'i).:J 1 tl':i l(9l<8'lbbfl~bb~fl.:Jn(9l'i)'U~\I bU'Ui'i):Wfl~bu'U'lh~1CJ'IJ'l1(>]'i)m':i
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'l111U':i1I'l <8'1 bbfl~ bb ~fl\l n(9l8'UbVI~l'd1ut.ut'UrJ'Ulfl(9l 

1 U ':i 11'l ~1 'U 1.:J 'IJ iJ (il bb fl ~ bb ~ fl \I n (9l 8 'U b U 'U n ~ ,:lJ ~ \I il ~1 (9l ~ ~ 8 .:J fl 'i) EJ I'll :lJ n ':i ~ bb ~ t1 1 b U 'U 

'i).:JAU':i~ n'i)'U bt18\11l1'U'lJ8.:J1 sdEllVll':i 1 'U 1:::'U'UUb1 Y'l U"il ~EJYl1.:J m EJ.fIl~bbfl::: bflil (>]l\1ile-Jfl(>]'i)nl':i~l ':i.:J~11'l 
'IJ'i).:J1U':i11'l~1 bbfl::: bb ~fl.:J n(9l8'U 1U':i11'l<8'1 bbfl::: bb ~fl\l n(9l8U'U l.:J'lJU ~ ~l:lJl ':it11.fibuulii''IJ-tJU':i ~ blJ'UYll.:J 

~l.fl1~~ilflll:lJ~:lJ~'Ul5n'Uflru.fl1~t111lil (:w1~U ~1'l':i:lJ\lflflnfl bbfl::::a~'liEJ ~'UVl~J(\l~, 2548) nl':ib~:lJ, , 
o ~ I ~ <Q I I.Q I 

~lU1'Ul-1':i'i)nl':i'U fl:lJ'IJ 8\l ~lV1':il CJ bbfl::: bb~fl.:J n(9l8'U'U 1 \l'll'U(ilEll~?f.:J e-J fl m:::Yl'U (9lm~'U'Uu blY'l b'IJ'U nl ':i
" . 

'Ufl:lJ'lJ'i).:J~lW~lEJ~b~CJ1~nfl Cladophora ~\I~.m m:::'Vl'U~'i)~.fI1~bb1~~€l:lJ vll1~bn~m1btJ~CJ'UbbUfl.:J 
" , "". v 

(>]'i)U~~EJYl1\1 mWll~ bbfl:::bflil ':il:lJ(i.:J1EJ Ell Vll ':i'lJ €l.:J bb Vl~.:J'l11 1(il CJ mTVl ?flV1~l EJU nflfl:lJ ~l'l1l ~'Uu~:w1ru, 
bb~.:J~~€l\l~l'Ufl(ilfl.:J b U'Ut:.Jflvll1 ~bn~nl':ibU~EJ'U bbtJfl.:JtJ~:w1rubbfl :::flll:lJVlfllnl-1fl1 EJ'lJeN bb ~fl.:Jn(9l'i)'U 
bbfl:::~1'l1t11'U1\l'IJU(il ~'Uvll1~bn~m':ib,jlb~EJ'lJ8.:Jbbl-1~.:Jt11 (Whitton, 1970; Higgins et at., 2008) 
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~'jl CJ\ll'W~'U n1'j'U~lJ'UB\l6'{lV1~l CJ1n6/l,nU'U6'{lV1~l CJ~ b~wnJl~~6'{~6'1 Cladophora bb6'1::: 

Microspora ~ bbJJ tht11'W ~\l Vll~ tl 1 'W b~B\lm:v 1 n u:v ~CJVll \l n1 CJ.fIl ~ bb6'1::: bA iJ'U 1 \l tJ 1::: n1 'j b-d'W 

tJ~lJlrubb6'{\l~~B\l~l'U A11lJ b 11'UB\lm::: bb6'{Jl 'j1lJ(i\ltJ~mru6'{1'jB1V11'j~1\l1 bVllJl:::6'{lJ~Bn1'jb:V~bl! 
'UB\l6'{lV1~l CJ1n n1'j'U6'1lJ'UB\l6'{lV1~l CJ1n1'W bbJJJltll'W bn~~'W 'j:::V!'-.il\1-d1\l b~B'W5'W1 lAlJ-iJ'U1AlJ'UB\lVl nt! 

~ , 
bb6'1:::~'Um'j 'U6'1lJlJ1n~6'{~~\ill'U6'1thAl e)lb.flBVI11\lt:.Jl (CJ1~ Yh~T~~l6'1 bb6'1::: Aru::: , 2549)

~ , , 
~-rruti e)~1'W~~ bb6'1:::Aru::: (2554) 1~~fl~lmllJVlmflvmlCJ'UB\lbb~6'1\1n~B'W1'W6'{.fI1~~iJ, 

6'{1V!~lCJ1fl1'WbbJJJ1Jltll'W ~\lVll~tll'W 1'W-d1\1b~B'WlJmlAlJ - blJ~lCJ'W ~.~. 2554 ~'Ubb~6'1\1n~B'W 
~lbb'WmU'W 14 phylum 40 6'{~6'1 bb6'1::: 3 fl~lJ l~CJiJbb~6'1\1n~B'Wn~lJb~'W 3 6'{~6'11~bbri ltJ'jl~i1n~lJ 

e:JiJ'U16'{~6'1 Arcella bb6'1:::1~B:::~BlJ6'{~6'1 Surirella bb6'1::: Synedra 

Planktivorous 
fish, carnivorous 

zooplankton 

... ,,:; .. --...../,:: 
.... Nano 
". 2-20 /.l1n 
...::".---...:...... 

'Microbial 
Loop' 

'atJ~ 1 mllJ~lJ~'WL5'j:::V!'-.il\1:v6'1~~ bb~6'1\1n~B'W bb6'1:::~\liJ~1~~'U 11~CJ~11tJ'UB\l bb VI~\lJl 
~ , 


6'1n~'jVi'U ( ..... ) bb6'1~\lmllJ~lJ~'Ul5'UB\l1CJB1V11'j (trophic pathway) 

~ 

6'1n~'jb~'UtJ'j::: ( ••• ) n1'j1V1miCJ'W'UB\lB'W.fI1A6'11'jB'WVl~ti (particulate organic matter, 
~ , 

POM) bb6'1:::6'{l'jB'WVl~ti6'1:::mCJJl (dissolved organic matter, DOM) 1'W~tJ'UB\l~\lo/J'U~lmb6'1:::m1 
mCJ'Ue:J\I~\liJ~1~ 

DIN = dissolved inorganic nutrients, Het = heterotrophic 

(Suther and Rissik, 2011) 
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b~eJP1'fl~lfnllJVl6'l1 flVl6'l1EJ"lJeJ'Il '\J~l~~d bbl:'1~bb 'V'll:'1'1 n~mJ ~l:'1eJ(91:U'l.I'U:U~tJ'Vll'1fl1 tJ.fl1'V'l'U1'1 

'\J~~fl1~'1JeJ'I bbVl~'1Jl1'lJ~'1Vll(91'l.h'lJ 

I .d d Q,I • 

1 "/J1.:1L1~lbb~::a[l1\J'VIbn'U~1eJm.:l 

1.1 b~eJ'lJblJ~ltJ'lJ 2554 bfi'Ul'i'deJ~1'11'\J~l~~d bbl:'1~ bb 'V'll:'1'1 n ~eJ'lJ ru ?ft:l1'Ul ~tJ'U~fl1~~(91 b~eJ fl 

bbl:'1~Ul~'1~'lJ~i1~l ~lUl:'11Vl~'l11'lJ e:llb.fleJblEJ'I?fl bbl:'1~ mJJ1'l11'lJ e:llb.fleJ'Vhl'1~l ~'1Vll(91'l11'lJ ~'1ij, , 
bbVl~'1Jl~~l~ru~eJ-«'lJ~"llll"ll'lJ'U~bdru~'lJ 4 -«'lJ~ (~'\J~ 2) l~bbfiv, 'U 

(1) DeJ"lll'1bb'\Jl:'1'1oW"ll F2 

(2) VldWl'U-dl'1 
" 

(3) bb:W'l.h'l11'lJ eJ:Vhl'1~l 
v 

(4) bb:w'l11'l11'lJ 'U~bdru?f~'V'll'lJl'1~l~~'lJl 

" " 
(3) bb:w'l11'l11'lJ eJ:Vhl'1~l (4) bb:w'l11'l11'lJ 'U~bdru?f~'V'll'lJl'1m~~'lJ1 

'a'\J~ 2 'U~bdru-«'lJ~P1'fl~11'\J~l~~d bbl:'1~ bb'V'll:'1'1 n~eJ'lJ 4 -«'lJ~ 1'lJ~'1Vll(91'l11'lJ bnm~ eJ'lJblJ~ltJ'lJ 
'U "" 

'V'l .I'l1. 2554: (1) "lll'1bb'\Jl:'1'1oW"ll F2, (2) VldWl'U-dl'1, (3) bb:w'l11'l11'lJ eJ. 'Vhl'1~l bbl:'1~ (4) bb:w'l11'l11'lJ 

'U~b d ru?f~'V'll'lJl'1~l~~'lJ1 
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';iU~ 3 ~lbbVlt1-:J~'U~~fl'\~l~'l'Vrr~l'l1Tw: (1) -iJl-:JbbiJ~-:JY1'l1 F2 bb~~ (2) bb~~VfdtJn\J-iJl-:J ('JU'U'U); 
~ ~ 

(3) bbllJ'1t11'U e:J. Vhl-:Jt:Jl bb~~ (4) bbllJ'1t11'U 'U1bdru?l~y.jl'Ul-:Jt:Jl-W~'Ul ('JiJ~l-:J)
~ 
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1.2 bnUI'11eJ~1'1bb'V'l~'1n~eJ'W'j~'Vr,h'lb~m,.l~~1f1JJ - t5'Wl1f1JJ 2554 1'Wbblhht11'W~U~blru, 
~hU~thfl1 eJlbfleJVI11'le.Jl ~'1'V11~'tll'W b~eJ'W~~ 1 f1f'll~mnu~heJ~l'1bb'V'l~'1n~eJ'W u'WVin1J'<\J~CJ'VI1'1 
n1CJm'V'lbb~~bfliJ~lJJbb'Wlb~'W~'j'l 3 bb'Wl bb'Wl~~ 3 ~lbb'VIti'l~lJJbb'W1"u11'1'lJeJ'Ibb:l.hh ('jtJ~ 4)

'II 

http:lbb'VIti'l~lJJbb'W1"u11'1'lJeJ'Ibb:l.hh
http:eJlbfleJVI11'le.Jl
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2. 	 15m";jLnu~1mh~ltl";jl~i1LL~~bb'W~'Hl~£)'U 

nT~Ln'U~lmh:rv'h 2 151~LLn 

2.1 bn'UtIPlE.Jl;nn Plankton net 'lJ'UllPl 20 1lJtfmlJ~~ 'U1blruihJl1'Ubb'Ud'lJ'Ul'Un'UbbVl~,nrl 
';i~EJ~VI1,n.h~lJlru 10-20 blJm bn'UJ1~m£)'l1~i.=n'U'lJllPlbn'U~deJ~1'lU1lJ1~";j 120 iJl.l~~I'l';i bLl.l~ 
-rn~l?1m'l"l~dEJ 5% formalin 

2.2 Ln'UtlPltJ15~nJlmeJ'l~l'U Plankton net 'lJ'UllPl 20 1:lJtfl~LlJ~~ U1:lJlm 50 ~m Ln'U 

Jl~m£J'l1~?l1'U'lJdlPlbn'U~leJ~1'l U1lJ1m 120 iJl.l~~I'l~ Lbl.l~-rm~l?1Ill'W~ltJ 5% formalin 

3. m';iAO'Mlfl11lJVlm'VImEJ"U£)..:jLL'W~\ln~€J'U 

'<illbb'Unbb'l"Il.l'lfl\?leJ'U1'U';i~Ji''U?lnl.ltlPlEJ1iA:Wmi'1bL'Un?llVl~lmbi.'l~bL 'l"Ii.'l'lfll'l£J'U ('UW5 -:Ul';i~'U5 
"\J v 	 " , 

bLl.l~ U'U'Vl'l"l';i -:Ul~~'U5, 2549: lJl~i1 UmlJ'lfll.lnl.l LLl.l~ :a1Pl'liEJ ~'U'Vl~~'l~, 2548; lJ1~i1 UI'l~lJ'lfli.'lni.'l 
" "" " 

LLi.'l~ VN'liEJ VlltuEJ'Vl5'U1m, 2554: m~ ~';i'l"l~Wml.l, 2548; r.=rlPllPll 1'l~-r1'lt1, 2541, 2542; Needham v , 	 , 

and Needham, 1962; Suther and Rissik, 2011) 

oJ ~ iI 	 q 

4. 'U'UVI o"U £) lJ ~V11\1m tlill'W bL~ ~Lfl:IJ 
" lIPlU-:U~EJ'Vll'lnlEJm'l"lbLi.'l~bfliJ 1~Lbn ~'lJ£J'lJl n~'U'lJeJ'lJl fllllJ~n'lJ£J'lLLVl6'i'lJl mllJ~n~ 

LL?I'l~£J'l~l'U fldl:lJb~lm~Lb?lJl U1lJ1rueJ€Jn~L-:U'U~i.'l~r;nEJ1'UJl (DO) AlfllllJLu'UmlPl-lYll'l (pH) Al 

nl';i1111vNh (Ec) bbi.'l~£JruVl[liJ'lJeJ'lJl lIPlU1lJ1ru1'U11'l';iv1 LLi.'l~bLeJ:lJt:lJLi1EJlJ ~lEJ'1J1Pl kit llPlflrum'l"lJl 
" '\J 	 " , 
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tllm..!~ 1 n1'a~mnllJ·lb\lb~m.!b:I.J'Mlt1'U 2554 

1. n1'a~m~n fl11lJ'VI6'l1 n'VI~'l1U"lleJ\I 1,1,'V'l6'l\l tltll eJ'U 

e,mn1'Jfim~1f111lJ'VI611n'VImCl"U€J'ILLJ'Jltll051bb!;'l~bb'V'l!;'l'lntll€J'Ub~€J'lJblJ'tJ-1Cl'U lU'l. 2554 1'lJ~'lJ~ 
fimn 1vlbbn (1) ~l'1bbtl!;'l'l~'1l F2, (2) VldtJnUoUl'1, (3) bbJ-hhWl'lJ €I. vhl'1m bb!;'l~ (4) bbl-l'thl.i1'lJ 

U~blru61~Vn'lJl'1e..Jl-WWJ'Ul 'WU~TlJTlJ61fl!;'l"{J€J'Ibb'W!;'l'ltlm)'lJ~'1l1tl'Jltllil bb!;'l~~l'Ul'U fl~lJ"{J€J'Ibb'W!;'l'ltl, , 
tll€J'lJ~tlll b'vhnu 22 61fl!;'l 2 61fl!;'l bbi,l~ 3 fl~J-J (l]lJ-J~l~U l~mb'VI~'1Jl (2) v11Cln'UoUl'1iifldlJ-J" , 
'VIm fl'VIm Cl"ll €I 'I bb'Wi,l'lrl(l]€J'lJm n~61~ 1~Cl'WU~1'lJ1'lJ61fl!;'l"{Je:J'Ibb'Wi,l'lntll€J'lJ~'1l 1 tl'J 1(1]051 bb!;'l~~l'lJl'lJfl~lJ" , 
"U€J'I 1,1, 'Wi,l'lrl(l]€J'lJ~(I]l bvhnu 18 61fli,l 1 61fli,l bbi,l~ 2 fl~J-J (l]lJ-J~l~U ~'1bb61~'1e..J(;11'lJm'Jl'1~ 1 bbi,l~ 2" , 

v v 

oUl'1, (3) bbl-lUl1.i1'lJ €I. Vhl'1e..Jl bb!;'l~ (4) bb:WU11h'lJ U"kJru61~'Wl'lJl'1e.J1-WWJ'lJl 

Order Stisonematales 

Nostochopsis sp. 

Order ChLorococcaLes 

Ankistrodesmus sp. 

Order ZysnemataLes 

Closterium sp. 

Gonatozygon sp. 

Spirogyra sp. 

Staruastrum sp 

Trip{ocerus sp. 

Order ULotrichaLes 

Microspora sp. 

Order CladophoraLes 

Cladophora sp. 

(1) il\1bbtl6'l\l (2) ~1t1nU 

-W"ll F2 " "lI1\1 

1. Division Cyanophyta 

2. Division ChLorophyta 

+ 

- + 

- + 

- + 

- + 

- -

v 

(3) bbll'liTLh'U 

+ 

-

-

-

-

+ 

+ 

+ 

u 

(4) bbll'l.ITLh'U 

'U'ib'Jrua::'V'll'U 

1\1e-J1wWJ'U 1 

-

-

-

-

-

+ 

+ 
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U~b1W61::'WTU 

(1) .,j'1.:jbbtl~.:j 

W"lI F2 

l',:u:n-wWJ'U 1 

3. Division Eu~lenophyta 

Order Eu~LenaLes 

Euglena sp. + ++ + 


Phacus sp. + 


Trachelomonas sp. + 


4. Division Chrysophyta 

Class Chrysophyceae 

Order 

Chrysomonadales 

AnthophySQ sp. + + + 

Dinobryon sp. + 
Class Xanthophyceae 

Order Heterococcales 

Centritractus sp. + 


Isthmochloron sp. + 


CLass Bacillariophyceae 

Order Bacillales 

diatom sp.l + 


diatom sp.2 + + + + 


diatom sp.3 + 


diatom spA + 


diatom sp.5 + 


5. Division Dinofla~eLLata 

Ceratium sp + 


2 18 7 5 
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v 	 v 

2 . ~lt'Jn'U'h:l, 3. bbll'lhlhu B. 'Vhl.:J~l bb~~ 4. bbll'l111hu 'U~blru~~'Vn'lJl.:J~l~\i),J'lJl 

'U~b1W6'l::'WTU 

Order Arcellinida 

Difflugio sp. 

Order Cryptaxohelida 

Actinophrys sp. 

Kerotello sp. 

Class Crustacea 

cope pod 

ostracod 
o , ~ 

)1:U~1'U1'UnmJbb'W61':) n~B'U• 

(1) 	1il':)bbtJ61~ 

~"t1 F2 

1. Phylum Rhizopoda 

+ 

2. Phylum Actinopoda 

+ 

1 1 

1. Phylum Rotifera 

2. Phylum Arthropoda 

+ 

+ + 

1 2 

1':)e-.Jl~\i),J'Ul 

+ + 

1 1 

+ + 

1 1 
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~U 5 Division l~bbti 

2.1.1 Division Cyanophyta (a1V1~1vih1iv1bbn:uJ1b~'U, blue green algae) 

dJ'W~-:JiJ~ll?lfl~:W prokaryote .fllt1l'W~66m-liJ chlorophyll a "Ii,;ltIl'Wfl1'J~-:Jbfl'Jl~~~b?l-:J 

Order Stigonematales 

ltJ~ 6 Nostochopsis sp. ~6661ci'a~'J'J:wn'WbtJ'W~a'W?llti 
~b~l?lmb'1J'W-:J iJfl1'J~~l?lmb'1J'W-:JVlmtlVi~'V1l-:J b6661611'W~a'W?llti 
m~btJ'W~bm~~m'V!~a:Wlflflll b~~~~'1J'W-:J~~~l?lflaam:rfl~tJ'W 
b6661ci'~b(l'J~m tJ61afl~Vf:w:wmtJ'W~b'V!~a-:J iJfl1'J?I{l-:J• 
heterocyst 

2.1.2 Division Chlorophyta (a1V1~1v~ib1iv1) 

?llV1~lt1~Mj tI'JiJ~-:J~ ~tJ'W~6661ci' ~~tlTVI~mtJ'W~a'W?ll tI :wfliJ~~;m ~6661ci'.fll til'WiJ-u'J ~fl~ tI?I ~~61~ 
fl61ah'V'lm?l~ fl1'J~~tI-:JI9i''J'1Ja-:Jfl61ah'V'lm?l~~bl?lfl~l-:Jn'W 1m'Wfl1'J"illbb'Wfl?lfl61 'V'lU 4 order l~b~n• 

2.1.2.1 Order Chlorococcales 

hj?ll:Wl'Jmfl~a'Wffi~ m~a~~tJ'Wb6661ci'b~m'V!~mtJ'Utflt61t11~~~n Ankistrodesmus 
'II 

ltJ~ 7 Ankistrodesmus sp. vll'J-:J~ll?lbtJ'Wb6661ci'~~tI'J 
'V!~aa~btJ'Utflt61t1'1J'Ul~b~fl 'V!~aa~'J'J:wn'WbtJ'W:w~ ~6661ci'iJ 

'II 'II 

'JtJ ~l-:J tll'Jflfilti ~~:w iJfl'Jl:W tll'J ~tJ'U'V!61l tI ~v1l'1Ja-:Jfl'J 1:W 
'II 

v ~~ Q.J.::to I 6' 

flJl-:J b666161t1~~fl1~fl'UU'JbJruflm-:Jfl61:Wb666161• 
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2.1.2.2 Order Zygnematales 

bez!(;1i.'l:Ui11 bfl~tJ61 1 e)'U .fl1tJ 1 'Ubez!(;1i.'l:Ufl(;1flbYlm61~b~'Ui~ :U1Yl~'UfltJ~:6'1'U1'U:lJ1fl 1~bbn 

Closterium, Gonotozygon, Spirogyra, Staruastrum, Triplocerus 

~t1.yj 8 Closterium sp. ~l'J'l~l~1bU'Ubez!(;1i.'lb~m bez!J;1i.'l:U 

'JLJ ~l'lfl~l tJYl'J~:ij'U'Vl{ b~tJ1 hJ:U'Jfl tJflfl~'U~ bJ ru ~'l flm'l 
'U 

bez!(;1i.'l t:J'l1'lb"ll(;1i.'lrifl'Ui1'lVl'U1 ~1bez!J;1i.'ltl'J~flfl'U~1tJ 2 

b"llih"llJ;1i.'l 'U~nruflm'lb"llJ;1i.'lfll1'l:I..J1fl~61~bbJ;1~LJmm~m, 
b~fl(;1'l :UflJ;1fllJ;1Yl(;1161~bU'Ubb~'UtJ11 2 e)'U 'U~b1ru 

flJ;1fll(;1Yl(;1161~:U1Yl~'UfltJ~ 2-3 e)'U VI~flVlmtJe)'U b~tJ1 

bU'Ubb 'U1 tJ11 VI~flm';(] fl ~ m~:ij~ m~,;(]lCJ 'U ~ n ruLJ (;11 tJ 
'U 

b"llml~'l 2 ~1'U:U?l1'U1ez!1(;lYlm61;:I..J161 

~t1.yj 9 Gonatozygon sp. bU'Ub"llJ;1i.'lb~tJ1 ~LJ~l'l 
'Vl'J'lm~'Uflfl hJ:U'Jfl tJflB~ ?l1'ULJm m U'ULJ(;11 tJ~~m'l 

VI~Bm,;(]'U1'Ub~flifB tJ t:J'l1'lb"ll(;1i.'lLJ'J~ flfl'U~1 tJVI'U1:I..J b~ fl1 

fl(;1Blm'lm61~bU'Ubb~'UtJ11 illYl~'UBtJ~b1CJ'lB~flm'l bez!(;1i.'l
'U 

~tl.yj 10 Spirogyra sp. bU'U611V1~ltJ~b~tJTVib"ll(;1i.'lVl:U 
'JLJ~l'l bU'U'Vl'J'l m~'Uflfl:lJ1 b1tJ'l!?ifln'UbU'U611CJ CJ11hwhJ:u 
'U 

fl1'J bb(;l flbb"lJ'U 'l .fl1tJ 1 'Ub"ll(;1i.'l:Ufl(;1 B l(;1Ylm 61 ~bU'U611 tJ tJ 11 

Yr'Un'UbU'Ubfl~CJ1 'U'Ufl(;1Blm'l(;1161~mYl~'UfltJ~Vlmm)'U 

b1tJ'lbU'Ubb'U1t-11'lbvl11 n'U :ui11bfl~CJ61 1 e)'Ufl~flm'lbez!J;1i.'l 

~t1.yj 11 Staruastrum sp. bU'Ub"ll(;1i.'lb~m b"ll(;1i.'l:U~LJ~l'l 
VlJ;11 flVlJ;11 tJ:U 61:I..J:l..J1 (;l'J bb'U 'U -rf'l:U b"llJ;1 i.'lLJ 'J~ fl fl'U ~1 tJ 2 

b"ll iJ b"ll J;1 i.'l ; 'l:U 'J tl ~ 1 'l bVI:U fl 'U n'U bb!?i (;1 ~ bez! iJ bez! J;1 i.'l i1 
'U 

bb "lJ'U'l bb"lJ'U ~'U BB fl:I..J11 'U bb 'U1 -rf'l:U LJ (;11 mb"lJ'U'l m ';(] bU'U 

tl(;11tJ~~Vl1B:UVI'U1:I..J 
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~tJ-vi 12 Triplocerus Sp.btJ'Wb"llmh~tJ1 ~1b"llG'l~~'tJ~1~ 
V1'J\lm~UeJntJ11'tJ'J~m)'lJJl1tJ 2 b"llijb"llG'l~ ~~n'W'U~b1ru 

flmWljG'l~ ;\I:IJ€J\lb~'WbtJ'W'J€JtJfl€J~b~mJe)tJ 'tJmm"llG'l~ 
~\I{;'f€J\lJll'Wihlm~tru~~~~'HVI~mtJ'W1\11~\I bbG'l~ilVl'Wl:IJ 
~'W€I €I fl:lJ1 ilU:IJ'W'W~ilVl'Wl:IJ b~ tJ ~ n'W btJ 'W1~ 'J€J'U bb'W 1"IJ11 ~ 

, 'U 

"IJ€J\lb"llG'l~ bb~G'l~b"lliib"llG'l~ilflG'l€Jb'l"lm{;'f~ 1 e)'W bbG'l~il 

1'I"l~'W€J tJ~b~ tJ\I btJ'W bbm~l:IJ bb'W1 flG'll~ 

2.1.2.3 Order Ulotrichales 

btJ'W{;'flV1~ltJ~b"llG'l~:lJlb~tJ~~€Jn'WbtJ'Wb~'W{;'fltJ1~bb~mb"IJ'W~ bb~G'l~b"llG'l~ilij1 bfl~ tJ{;'f 1 e)'W 

~tJ-vi 13 Microspora sp. btJ'W{;'flV1~ltJ~btJ'Wb~'W{;'fltJ1~ 
bb~ flbb"IJW b"llG'l~il'J'tJVI'J'Im~'Ue:Jfl t:-J,r~b"ll[;1~VI'WlbtJ'W'J'tJ

'U 'U 

~1 H ie:J'Wtl'W flG'le:J1G'l'l"lmMibtJ'Wbb~'Wb~:lJb"llG'l~ 1~il 

1'1"l~'We:JtJ~ 

2.1.2.4 Order Cladophorales 

{;'flVl~ltJ btJ'Wb~'W{;'fltJil~'1~ bb~ mb"IJ'W\I bbG'l~1~bb(9lmb"IJ'W~ 

d did 2.1 d 
~tJ'VI 14 Cladophora sp. b'lJ'W{;'flV1'JltJVlb{;'f'W{;'fltJVlbb(9lfl 

ilb"lle:JtJ~ti~~~tl'U~'Wbb"IJ'W'I l~mb(9lfle:J€J flVl[;1~ bb"IJ'W'I 

b"llG'l~il~fl't1ru~tJ11 flG'le:JlG'l'l"lm{;'f~btJ'W~l'1bbVl m'I"l~'We:JtJ~ 
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2.1.3 Division Euglenophyta (~n~h'!€la~, euglenoid) 

eJ~bU'Ub"lJmh~m bfl~eJ'U.m~~~1i flagellum ;\l:WeJ~l\li!eJ~ 2 biK'U Vl~\lfl~:IJ~~\lbfl'Jl~~ 
bb?f\l1~ 1~m:Wfl~eJb'V1m?f191 bb~~flG'i:IJ~~\lbfl'J1~~bb?f\l1:IJ1~ 1~bbn, 

ltl~ 15 Euglena sp. b"lJ~~:W~b~m~tJ~l\l~ ~l'UVll~ 
~l~leJT~JbU'UtJmmb'VI~:IJ ~1'U'VIi!1"lJeJ\lb6@~:W flagellum 

:ill'Ul'U 2 biK'U bb~en~:lJeJ\l1:Wb~'U :W~~(91l~bb~\l'Vll\l~l'U, 
'VIi!1 ~1 b"lJ~ ~?fl:IJ1'JmtJ~ l'J'UbbtJ~\l 'JtJ ~1\l1~"lJ ru~ bfl ~eJ'U~ 

" 
'VI ~ eJ 'VIl'J, ~ iJ \l .fIll'J 1 'U b"lJ ~ ~ :W bb 'Vl\l ~ "lJ 1 1 tJ ~ 1l'J :IJ 'U f1 eJ 

'V1l'Jl1:IJ~eJ'U :ill'Ul'UVlml'J bbvi\l ;\l b U'Ufll'fi: u1mm(91~ bn'U 

?f~?f:IJ1it'Ub"lJ~~ 

ltJ~ 16 Phacus sp. b"lJ~~:W~b~m~tJ~1\lfl61ll'J1'U1if 
'Ul\l"lliJ~~l'UVlll'J~l~l bu'UtJm mb'VI~:IJ ~l'U'VIi!l"lJeJ \l b"lJ~ ~ 

:W flagellum :ill'Ul'U 2 biK'U bb~eJ1~:lJeJ\l1:Wb~'U :w~~m~ 

bb~\l'Vll\l~l'UVli!l ~Jb"lJ~~b~'UbU'Uml'J ~1~11:W?fl:1J1'Jrl 

~~'VI~'U1~b'VI:WeJ'U Euglena 

ltl~ 17 Trochelamanas sp. b"lJ~~eJ~.fIll'J1'UtJ~eJfl 
(lorica) ;\l:W'JtI~l\l'Vl'J\lfl~:lJVI~eJ~ 1'U'J~l'J~bb'JfltJ~ eJfl1:w:w 

" ~ ~ eJ:IJ ltJ~ eJ fl ~ ~:w~ bi:IJ~'U bb~~:W ~1"lJ'J"lJ 'J~ (91l:IJen l'J ~ , , 
bvi:IJ~'U ~l'UVI-ct\l"lJeJ\ltJ~eJfl:W~btJ~b~eJ1VI flagellum ~'U 
eJeJfl:IJl 'Ul\l"lliJ~~~l'UVlll'J"lJeJ\ltJ~eJfl:WVI'Ul:IJ1~l'J'JeJ'U ;\l 

1m'U fl1'J:illbb'Ufl"lliJ~1~ 
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2.1.4 Division Chrysophyta (a1V1~1ufl~alal'rl~) 

btJ'W mhJ~iJ fl11:WVl(;11nVlmtJ bb(;1 ~iJ1'\J~1'1 bb~n ~1'1 n'W:IJ1 n iJ~'1'VrJ n~~11'1:Ul~ bb'U'lJ b"ll(;1 ~b~m. ~ 

Vl~flbtJ'Wlfll(;1u m~iJVI~eJ1:uiJ flagellum i'j'lJ 2 class 1~bbri 

2.1.4.1 Class Chrysophyceae 

n~:W{,'f1V1~1tJi.1J1~1(;1 bbn:W'YleJ'I iJ1'\J~1'1 bb~n ~1'1n'W:IJ1n iJ~'1i'jdn~ bfl~eJ'W~bb(;1~1:Ubfl~eJ'W~, ~ 

Order ChrysomonadaLes 

~t1~ 18 Anthophyso sp. ~11'1:Ul~eJ~btJ'Wlfll(;1U'Vl1'1 
n(;1:W ~'1dl~~1nb"ll(;1~:W1eJ~1d:wn'Wl~tJ~~bm~&l~n'lJn1'W

~ 

"lJeJ'Ilfll(;1u lfll(;1ueJ~~1'1'\JmtJn1'W bb~lfll(;1um~VI(;1~
~ , 

eJeJn~1nn1'W(;1 eJtJeJtJ 
~ 
'1'WJ11~ b"ll(;1(\~'\J1~neJ'lJ btJ'Wlfll(;1uiJ 

1'\J'Vl1'1m~'lJeJnVl~eJ1'\Jbbi'j1 iJ flaoellum 2 biN'W~tJTJ1:u 
~ ~::> 

b'Yhn'W i.1"IJeJ'In1'Wm~ btJ'Wi.1bVI~ eJ'IVI~eJi.1J1~1(;1~'1 bn~~1n 
m1{,'f~{,'f:W"IJeJ'Ibn~eJ1(;1V1~'lJ1'1"1jij~ 1'WJ1~iJ Anthophyso 

eJ~:W1n~~'Vh1Vf~dJ1iJi.1J1m(;1
~ 

~t1~ 19 Dinobryon sp. l.'1d'W1'Vlt1lb"ll(;1(\eJ~1d:wn'WbtJ'W 
lfll(;1u~bb~mb"IJ'W'Iflc;l1tJ\Oi''W1:W' ~ eJ\I(;1eJtJeJtJ 

~ 
'1'Wm~bb{,'fJ1 (9)1 

b"ll(;1(\iJ'\J(;1eJnVf:W~'11{,'fh]iJi.1 Vl~eJi.1b'Vl~eJ'IeieJ'W 1'\J~1'1'\J(;1eJn, ~ 

m~ btJ'W'Vl1'1m~'lJeJn 'Vl~eJ'Vl1'1md tJ 1~ tJl.'11'W'\J1mtJ~'Vl1'1 

~1'W'lJ'W~'1iJ~n~ru~nl1'1 bb(;1 ~~1'W b tJ'W'\Jm tJtJ~ (9)1 b"ll(;1 (\.. 
eJ~'1'W'\J(;1eJnii flagellum 2 biN'W 

http:tJ'Wi.1b
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2.1.4.2 Class Xanthophyceae 

fl~&J?flV!~lEJ~b~EJd bbfl&J bv!~€J.:J bblPlflI9l1.:J"ill fl?flV!~lEJ~Jlmmbfl&J'Vl€J.:J fi€Jlfl~.:J?f~l.:JOU€J.:J i:-J'I1'l, 

Order HeterococcaLes 

~'lJvi 20 Centritradus sp. ~l~.:J~llPlbtJ'Ub"llmh~EJd 
~€J.:J!;l€JEJ1'Um~bb?fJl b"llmhtJ'U~'lJ'Vl~.:Jm~'IJ€Jfl 'lJmEJ~.:J 

'U 

?f€J.:J~l'U:WV!'Ul&JEJ1dbbv!!;l&J :Wfl!;l€J1~'V'lm?fl'1"'ill'Ud'U 2 eJ'U 

bb!;l~:wi1dbfl~EJ?f 1 eJ'U€J~flm.:Jb"ll!;l~
'U 

~'lJvi 21 Isthmochloron sp. ~l~'l~llPlbtJ'Ub"ll!;l~b~EJd 
:W~'lJ ~1.:J~ bV!~ EJ&J bb'IJ'U bbl9l!;l~&J&J bblPl m tJ'U~l&JV!m EJ ~1&J :W 

'U , 
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2.1.4.3 Class Bacillariophyceae 

l~eJ~~eJ:W ~~ru~btJ'UbI1l!6'l~b~cn VI~eJl9ieJn'UbtJ'Ub~'U611tJ ~fl~ru~'lJmbI1l!6'l~tJ'j~fleJ'U~d'Uj;Jl 2 

~1 :lJ1f1'jeJ'Ub~eJ:wn'UfliKltJfl~m 'U'Ue,I'U'lbI1l!6'l~:um~mtJ1m'Ufl1'j"l11bb'Ufl"1fi1~1~ 'I"l'U 1 order l~bbn 

Order Bacillales btJ'U pinnate diatom fieJ~1'Uj;Jl:U611:Wl~'jbb'U'U6ilfliltJ'lJdl 'V'l'U 5 '1lU~ 

~tJ~ 23 Diatom sp. 2 

~tJ~ 24 Diatom sp. 3 ltJ~ 25 Diatom sp. 4 

~tJ~ 26 Diatom sp. 5 
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2.1.5 Division Dinoflagellata <1~b'U bb'Wiil mlilmiil 'VI , dinoflagellate) 

bD'UbBll(l~b~~1 ~1bBll(l~bD'U~tJflmJ'Vl~m'Vl~~:lJhlb~~'U ij flagellum 2 b~'U ~'W'U1Wl1'Ul~~ 
f1f~d Hlbbn Cerotium 

l'll~ 27 Cerotium sp. ii1';l~~1\?!bD'UbBll61~b~m 'Vl~eJ 
eJ1~~eJtl'UbD'U61fl1sd bBll61~ij bm1~Vf:lJ Jl1'U'U'U"lJeJ~bm1~ 

~ , 
~:lJbBll61~ij apical horn 1 eJ'U bb61~Jl1'U~1~ij antapical 

horn 2-3 eJ'U bBll61~ij flagellum 2 b~'U b~'U'Vl~~eJ~1'U 
I q V cJ ClIIi.I O.r::::). I " 

';lm\?!1:lJ"lJ11~ eJm~'U'Vl'U~:lJ\?!'Ufl1b'UvFil1meJ~\?l1:lJm1 bb61~ 
, , 

~'Um1 eJeJ fUll bm1~ViVf:lJ bBll61~eJ1~ijGlmH:t.I~b~~'U'Vl~eJij, 

2.2 b'll-abl91i1 
1tJ-a1\?!~1 bD'U~~ij~l\?!bBll61~b~m eJ1~ii1';l~~1\?!eJ~b~m "'Vl~eJeJ~'a1:lJtl'UbD'Ufl~:lJbD'U1f1161tJ 

'U I 'U 'I 

1 tJ'a 1\?!~1ij'atJ~1~bb\?!fl~1~ tl'U ~1:lJ1'af:l bbU~eJeJfl bD'Umi:lJ\?l1:lJfrrm~~m'Ufl1'abf1~eJ'U~" , 

btJ-;;bl91i1fl~:UBihJ1 fl~:U~ bfl~B'Um~aHibVi'1bVia:u (pseudopodium) 

PhyLum Rhizopoda, Order ArceLlinida 

l'll~ 28 Difflugia sp. bD'UeJij'U1~eJ1f1~eJ~in~1'U 
b tJ ~ eJ fl b tJ ~B flij Glfl'tl'ru~Vi 'U bb~ ~ bb61 ~ij eJ'U.fl1 f1'Vl 'a 1 ~ bb ~ , 
51\?! 'Vl~mf"f~lflB'U'Vl~~:lJ1~V1eJ~ 'atJtJ~l~btJ~eJmb\?!fl~l~ 

, " " 
tl'U~'U tl'U"lJlJV1 ij'1ieJ~ btl V11 Vf bVl1 bV1~:lJ ~'U eJeJfl:lJ1 b~eJn'U 

PhyLum Actinopoda, Order Cryptaxohelida 

l'lJ~ 29 Actinophrys sp. ~dbBll61~bD'U~tJ'Vl'a~fl61:lJ ij 

bVl1 bV1 EJ:lJ ~'U eJB fl:lJ 1.fl1 ~'U eJ m"il61 ~ bD'U -rf"fii1V1 ~ 'aeJ'U lVI1 

lVi~:lJlD'Ull'U'U axopodium ~eJijGlfl'tl'ru~ bD'U'Vl'U11W11 

tJmmb'Vl61:lJ bVl1 bVi mJeJT;U:lJeJ~ b~'U1:iJ-tlV11m'Ufl1'a~'U b'Vl~eJ 
bl61~i1eJ~tl'U~1 
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d OJ d

2.3 bb'W6l.:lflt9lel'l.!6'lt9l'J 

2.3.1 PhyLum Rotifera c1'a~b'VJe:J{ rotifer) 

btJ'U~t9l1"lJ'Ul~b~fl (;\'1~1CJ11iJ'J~:Wlru 1 ~\I 25 :WG1fih:wt9l'J 'U'Ucil'U'vh"lJe:J\I(;\'1~ljJbb(;.J\l61lb~m)~
'U 

~l'UVlif1 b1Cl fl';i111"1b'J'Ul (corona) bb(;.J\l61lb~ Cl1'U fl-W~Vl:W~1iJm bVl:IJe:J'Ul\1lKe:J -dlCl1'U fl1'Jn'Ue:J1Vll'JbbG1~, 
r,l1tJL11 jJ'Vll\1b~'UmVll'J~blll~qj~ bbG1~jJbVh (foot) ~\ljJ~e:J:W~~l\1~l'JbVltjClll b~e:J1ibfl1~n'Ul~~~l\11 
1'J~bvJe:J111ClL11btJ'UB~'J~Vl~e:Jfi'Uflm'Ue:J ~m:Wl~~~l\161 'Ul\1"llD~ bfl1~e:J ~'U'U-W"llL11 n'Ubb'V'lG1\1nl'1 e:J'U-W'1J 

'U 'I I 'U 

bb'UflVlb1tJ Vl~e:J~1'11~'UbtJ'UmVll'J 

~tJ~ 30 Kerotello sp. btJ'Ub'J~bvJe:J1~jJfh~bflG1~:W 
(;\'1~lb1Clflll Lorica ~\lhJ1\11~ ~"lJe:J'U~l'UVlifl"lJe:J\I 
Lorica jJVl'Ul:W 4-6 eJ'U ~1'UVllCljJVl'Ul:WCll1mllljJ 1-2 

eJ'U LLlKl Lb~"llD~ 

2.3.2 PhyLum Arthropoda 

(;\'1~1 LtJ'UiJlKe:J\I bbG1~jJ'JCJ1\1rlLtJ'U.[e:J I ~ e:Jn'U~'U e:Je:J flmlillfliJlKe:J\I(;\'l~l ffifl'J\l11\1 Lb ~\I~:W 
.fllCl'Ue:Jfl~l 

Class Crustacea 

~tJ~ 31 1f1~'V'le:J~ (copepod) jJ"lJ'Ul~b~fl cil'U1Vl~jJ 
ml:WCJ11iJ'J~:Wlru 1-2 :WG1~b:WI'1'J jJ'JiJ11\1'Vl'J\lm~'Ue:Jfl

'U 

I 2..1 .<::lI Q.J V .<::lI w:: 2.1 2.1' .<::lI 

~l'UVl'Ul:WG1 fl~ru~m l\1LbG1~b'Jm bG1flG1\1'Vll\1~l'U'VllCl :wm 

b~m (oceLLus) 1 m\l e:J~'U~blruflG11\1Vi'1 (;\'l~lbtJ'U
'U 

iJlKe:J\I, iJ'J~:Wlru 16-17 iJlKe:J\l1~CljJ'Ul\1iJlKe:J\lb~e:J:W 
~~n'U 

~tJ~ 32 NaupLius larva "lJe:J\I copepod (;\'1~1hJ 
bbD\lbtJ'UiJlKe:J\I 'JiJ~l\1CJ111rie:J'U.[l\1 bb'U'U jJ'JCJ1\1rl~fl~ru~ 

'U 
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..':itl~ 33 Ostracod b'lJ'Ufl-r~Wl1b6/!cJ'U"1J'Ul\?1b~fl~tlCJ11 
'lh~1J1ru 0.2-3.2 :nr;'l~h:wl'l':i :iJ carapace btJ'U~l 2 ~1 

'lh~fl'lJfl'U :iJ'Ul'Ul~hJbtJ\?1tJ\?1tl~~l'UVI~.:J carapace "IJ~'\.Jfl 
o Q..I q 0 Q..I Q ({QJ I 

fl~:wml'll"IJ'U:W\?1 mm:W':iCJ1.:Jfl?l'U1 mnCJ~ 

3. U:ij:ij£J'VI1.:ln1£Jfl1'Vl 

t:.J~fl1'J~mnU"IJ~CJVll.:Jfl1CJ.fll'V'l'Ul\l'\.J'J~fl1'J"1Jtl.:JbbVlci\ltYl 4 bb'V1\l ~\lbb?l\?1\l1'Ul'll'Jl\l~ 3 

"., 
'h:J, 3. bblhl1t!1'U tl . VI11\lt:.Jl bb~~ 4. bblh.ht!l'U 'U~blru?l~'V'll'Ul.:Jt:.Jl~I'),J'Ul 

(1) ueJil1.:l 

bbtl~,:j-W'Y1 F2 'lJ~b1W 'lJ~b1Wa~'Vl1'U 

eJ:vi11.:l~1 1.:l~1-WWJ'U1 

m:IJ1WeJeJn~b:ij'U~ 
~~m£J1'UJ1 (DO) 

(mgll) 

f'l11:w~n (em) 

Transparency 

(em) 
a 'lI 

f'l11:IJb':i1n'J~bba'U1 

(em/sec) 

f>hn1':i,h1vH~1 (Ee) 
2 

(IlSlcm ) 

pH 

Nitrite (mgll) 

Ammonium 

(mg/l) 

6.95 

34.25 

30 

30 

o 

28.3 

6.84 

0.02-0.05 

0-0.2 

6.2 

31.6 

70.65 

48.75 

o 

92.2 

7.00 

0.02-0.05 

0-0.2 

9.61 

30.47 

17.33 

17.33 

22.05 

206.2 

7.35 

5: 0.02 

o 

9.06 

29.6 

42 

42 

o 

227 

7.82 

~0.02 

o 


http:0.02-0.05
http:0.02-0.05
http:VI11\lt:.Jl
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4 6

1. nTH;yn'l:!t1f111:U'VI~1n'VI"11:l"lleJ.:IU-W".:IMleJ'U 

(;.J"Ill'Jfim~lml:uV!m flVlml:l'IJ€l.:J1Ll'J11?li1 LL{;1~LL 'W{;1'l nl?l€l'U'J~vrh:n?lB'Ul?lmfllJ - 5\n1fllJ, 
'V'U'1. 2554 L?l€l'U{;1~ 1 flf.:J~LL~,hJl1h'U ~l'UmJlfll ehL.fI€lVh1.:J~1 ~.:J'VI1Vl'Lh'U 'W'U-Jl 'li1.:Jb?lB'U 

IilmfllJ LLfl ~ 'Wfli"l~ IlltJ'U hjiJ fll'~'U {;1lJ'IJ€l.:J ~1'V1~1 tJlfl LLI'l L?l €l'U 5'U11 fllJiJ III 'J'U fllJ'lJB.:J6'1l ~1 tJlm~ lJ 
, 0 I '\I " 

~'U~ bLfl~'W'UiJlll'JL'li1L~tJ'lJB.:J6'1lVl~ltJlfl'U~L1ru~lJ~.:J fllllJVlmflVlmtJ'lJB.:J bL 'Wfl.:JnI?lB'U¥l'{j 1Ll'J11?li1 

LLfl ~ Lb'W".:Jn I?l €l'U~1?l11'U L?l €l'U 5'Ul 1 fllJiJ m llJV!m flVl fll tJ lJl fl ~6'1 Vl lVl tJ'W'U bb'W fl'l n I?l B'U¥l'{j 11 ?{ fl". , 
lLl'Jll?li1 3 fl~lJ Lbfl~bb'W{;1.:JnI?lB'U~l?ll 6 fl~lJ 1'U'lJru~~L?lB'UVlmfllJ Lbfl~'Wt]i"I~llltJ'U'W'Ubb'W".:Jnl?l€l'U 
~'{jL¥ltJ.:J 3 fl~lJ hi'W'U1Ll'j"1I?li1LLfl~LL'Wfl.:JnV1€l'U~1?l1 vl.:Jbb?{Vl.:J~fl1'Um'Jl.:J~ 4 LLfl~ 5• 
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(;l111~~ 4 mllJVl6nnVl611CJ'lJB'lbb~61'ln\»B'U~'lJ1'Uvr'U~mJJ1\hu l'll'U61thfl1 ellb.f1BV111'lm ~'lVllVi 
l.hu lu"li1'lb~B'U (;l6nfllJ ­, 

Order Stigonematales 

Nostochopsis sp. 

Order Chlorococcales 

Pediastrum sp. 

Order Zygnematales 

Closterium sp. 

Spirogyro sp. 

Order Ulotrichales 

Microsporo sp. 

Order Cladophorales 

Cladophoro sp' . 

Order Euglenales 

Euglena sp. 

Trochelomonas sp. 

Class BacilLariophyceae 

Order BaciLLaLes 

pinnate diatom 

Cerotium sp 

Peridinium sp. 

5'U11f1lJ ~.1"1. 2554 

I d.::t 
"lf1~'VIlJn11'U 6'llJ"UB ~ 

'U 

alVl~lt.Jln 

(;lmfllJ 2554, 
1. Division Cyanophyta 

+ 

2. Division Chlorophyta 

+ 

+ + 	 + 

+ 

+ 

+ 

3. Division Euglenophyta 

+ + 

+ + 

4. Division Chrysophyta 

+ 

5. Division DinofLageLLata 

+ 

+ 

3 	 11 
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\9l1';i1~~ 5 fnl:IJ'Vlfll n'VlflltJ'1Je:l~1'U';il\9lill.l.fl~LL'Wfl~nl9le:l'U~19l11'U~'U~LL:JJ11.hu \?1Tum'hrn el1L.fle:l 

'Vhl~~l ~~'Vll~th'U 1'U"lh~L~e:l'U I9lfllfUJ - 5'Ul1f1:IJ 'W.I"l. 2554• 

, etc< 

"lf1~'Vl:IJ n1';i'U j;l:IJ'1J£J ~ 
'U 

~1'Vi~1vln 

5'U11f'l:IJ 2554 

1. Phylum Rhizopoda 

Order Arcellinida 

DiJjlugio sp. + 

Acello + 

1. Phylum Ciliophora 

ciliated protozoa + 

o 3 

1. Phylum Rotifera 

rotifer + 

2. Phylum Arthropoda 

Class Crustacea 

cope pod + 

Class Insecta 

+ 


+ 


3. Phylum Chordata 
" 

1'l1~e:l'U~19l1~::: LVi'Uth~::: L Vi'Uun + 

~n'Um + 

o 6 

http:U~'U~LL:JJ11.hu
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2. U1il-.5't1'V11 ~ fl1 t1Jll'V'ltb(;\~bfl ijUl ~t1':i::fl1':i 

e..J~fl1':ifimnU'<il~tJ'VI1~fl1 tJJll'V'l LLfl::: Lflihnnh:::fl1'J':i:::Vll1~ L~e)'U()lfllfl:lJ - 5'Ullfl:lJ 2554, 
'v'I'Ul1U'<il ~tJ'Vll~ m tJm'v'l'IJe:J~'U1 L 1 tl.rYi'V11 m'J~1'n'<il1'U'lil~ b~ e:J'U \i)mfl:lJ Lbfl :::'I"I'lI"l~ fl1 tJ'Uhi LL()lfWh~ n'U 

:lJlmrm~e:J bVitJ'Un'Uu'<iI~cJVh~11'U b~ E1'U5'Ul1fl:lJ~~~6'1i11'V'l bb()l fwh~1t1E1~l~i~ L'<iI'U~~~'lJEI~t11 fl11:lJ~ fl 

fl11:lJb~lm:::LL6'1Jl m1JVli1iJ'lJe:J~Jl rilm':itJl1yJ-rh bbfl::: fl11:lJbtJ'Um~-~1~ , " 

m':il~~ 6 U'<iI~tJ'Vll~fl1tJm'V'lbb~:::bflijLU~tJ'Ul~t1':i::: m':i 1 'Ubb~t11,Jl'U'U1blttWl1'U(;'l'Ulfll e:llbi1e:Jvhl~ 
e..Jl ~~wr(y1'li1'U 'J:::W;h~L~f)'U()l(;'llfl:lJ - 5'Ullfl:lJ 'I"I.I"l. 2554, 

• etet 

"If 'J ~ 'VIlJn1 ':i'U ~UJ"1m ~ 
'U 

mVl~11:.11n 

5'U'JlfllJ 2554 

1~~ 

R'Jl:IJ~n (em) 45 

~ :: 
R'Jl:IJb'nm~bb6'1'Ul 23.75 ± 0.36 24.99 ± 1.36 40.59 ± 40.59 

(em/sec) 

m:IJltl.meJn~b1il'U~ 7.45 ± 0.41 7.47 ± 0.16 7.25 ± 0.28 

61~mI:.l1'Ut11 (DO) 

27.22 ± 0.41 25 .19 ± 0.20 21.755 ± 0.83 

filn1':iUllrJ,yh (Ee) 164.66 ± 3.24 143.95 ± 12.76 220.16 ± 12.56 
2 

(I-'S/em ) 

pH 7.6 - 7.7 7.3-7.7 6.8-7.3 

6'11Vl~ltJlfl'Ufl:lJvfl 
... " 

bbVl~~tJlbb~::;'I"I'U nl'J 

btil b~CJ'lJEI~6'11Vl~ltJlfl 

'U1nru11J~~ 

(mg/l) 
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t.Jf1 fll':iPif1't"lfllldJVll.'nflVll.'nCJ'lJa'lhhb~S/!l bbf1::;bb'Wf1'l rl~a'U b~ eJ'l..lbdJ'tnCJ'U 'W. fl. 2554 1'U bbVI~'l 

Jl 4 bbvi'l bvW 2 bbvi'l b1J'UbbVl~'lJl~'ll~bbri (1) .ul'lUtJf1'l~'Il F2 bbf1::; (2) ~lCJn'IJ.ul'l bbf1~8fl 2 bbvi'l 

b1J'UbbVl~'lJllV1f11~bbri (3) miJl'lll'U e:l. 'Yh1'lt.Jl bbf1~ (4) mJJl'I.il'U 'IJ~blru?l~'Wl'U1'lt.Jl~(9),J'Ul 'W'IJ 

'<ill'Ul'U?lfl(1'IJa'lbb'Wf1'lrll'la'U~'IlbtJ':ibl'lS/!l bb{;l~'<ill'Ul'Ufl~dJ'Ue:l'lbb'Wf1'lrll'la'U~~l b'Yhn'IJ 22 ?lflf1 2 ?lflf1 
, 'I , 'I 

bbf1~ 3 fl~dJ 1'l1dJ~1~'IJ b\?lmbVl~'lJl (2) ~lCJn'IJ.u1'lilfl111JVll.'nflVll.'nCJ'Ua'lbb'Wf1'lrll'la'Umfl~?l\?lb\?lCJ, , 
'W'IJ'<ill'Ul'U?lfl(1'Ua'lbb'Wf1'lrl~a'U~'IlbtJ':ib~S/!l bbf1~'<ill'Ul'Ufl~1J'Ua'lbb'Wf1'lrll'la'U~l'll b'vhn'IJ 18 ?lflf1 1, , , 
?lfl(1 bbf1~ 2 fl~1J 1'l1dJ~1~'IJ ~'ldaT\lb~e:l'l'<\Jlfl'<\JlmbVl~'lJl (2) ~lCJn'IJ.u1'lb1J'UbbVl~'lJl~'l'U'U1\?11V1ru, , v 

ilfl111Jflll'l bb(1~~flflllbbVI~'l~'U1 bbf1~'Uafl'<\Jlfl-dtJ'l bU'U~':il1J'Ua'l bb VI~'l Jl~'U11Vlf1dJ1U':i':i'<\J'IJ n'U fll':i 

~ bU'UbbVI~'lJl'ct'l'IJ'Ul\?11Vlq!'Yll1~mafll?l?l~?ldJ?ll':ienVll':im fl bbf1::;bU'Ubb VI~'l b~~~b&lUbl'lbbf1::;mf1CJ 

'Ua'l bb 'V'lf1'l rll'la'U':ildJ~'lil;g11'l~'U 1 rla'U.ul'lm fl fl',h bb VI~'lJl1Vlf1 ~'l1 'Ubb VI~'lJl1VI(1?ll':imVll':i'VI~a 
bb 'V'lf1 'l rl I'l a'U'\! ~ tl fl~\?I 1 tJ '\! 1 fl fl ':i::; bb?lJl1~1Jl fl fll1 v111 ~'V'lU bb 'V'lf1 'l rl~ a'U ~'l'll'W \?I bbf1 ~ '<ill 'U 1 'Ui! a CJ fll1 

" bb'VI~'lJl~'l (Suthers and Rissik, 2009) 

fll ':i Pi fl 'tf 1 fill dJ 'VI f11 fl VI (11 CJ 'IJ €I 'l bb'V'l f1 'l rl ~ €I 'U ~ bb li J 1 ti 1 'U l?l1'IJ f1 tJ 1 fll e:ll b.n €I vi 11'l t.J 1 

btJ~ CJ 'IJ bVi CJU ':i::; Vll1 'l'lil 'l ~il bbf1::;lli il fll ':iU f1dJ 'U €I 'l ?l1'V1~1 CJ1fl 'V'l'IJ11'1i l'l vi il fll ':i'IJ f11J'U a'l ?l1V1 ~1 CJ lfl'W'IJ 
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