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feeding) @1150aat5ua luTasnunazearesaluastuairslane 10% uwazawsnan

v Y
TuTaswuluaeruaield 23% saunadarrsaamstassuen TudleluTsauseu'ld 25% (Latimier

and Dourmad, 1993)

Taswuludsivaevesgns

2 A Y v A ° & ¥ a a
msaesgnaemsa ludagiiulinmsmuiugasems e ldgnsniydu Tauay
a o Y g % { o a
Idwandagega  Tasduiuinanudesns lnsuz Tsau uiluanmguilanildlSum
Tils@u 3o luTasousmluemsiidadiungs Tnem ldgnsannsoth luTasounnue lun
o J % J { Y ' v
14152 Tomni laiiosauniie drufitnasszgnivesnainsunmeluglvesveude (audonaz
9302, 2544) 1INMIANYIVOL Aarnink and Canh (1999) WU FNTTLHLFU-YU 1015011
{a s A a a = {
TuTasnuanemsinud ldinldlse TomimomsnsaduTa ldifies 30% Ysuaufivdedn
70% vzgniunieennedaa1nz 50% uazluya 20% Usmmvedlulasuidusenudidiu
' g 4 7 a
wiagszmogruussoma Tnsazlimaoionsldlse Temiiuijeludnszanm 38%
lungazgramssayauTavesgnszdiluia lulaswuigniuesnuiaienuy
A < 1 g’; 1 [ 1
(Dourmad er al, 1992) MnFoyalumsiesh 2 uaaslfiiun gnsAuATzoznaIneIUNIUDY
Y a - = U 1 1 v . =) d'Q
Wmiinga 25 Alansu szlimsdunie lulasaueeniiniteniegedensanilsvesuainy
A A A = o 2 5 @ [ Yy 9 o
(47%) azyugauulognsionguazvinaad gy dmsugnsuunug luszezduiouaz nas
Y H
@eegn sziinsumeluTasouseninganin dszua luTasou 75% vealsurannue 1d

o 5 s 4
(73-77% vod IuTasouinu) daugns luszezgauuaziimsiu lulasnueenuniosiiga
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maei 2 WSunavesluTasuignivesnuivesgnsunaz¥19e1y

Uszingns luTlasufivusen
AOA? JTezIA Yerranua N 1U00n/N
(n./31) (nn.Al) 1851 (%)
uNgn3
qAnIaINAUNY 51 18.6 1.7 69
FIUAHEIUNGN 42 15.3 0.9 73
SRR 40 14.6 8.7 77
SRR AT 79 28.8 42 57
angns
BRYAUN (27 W) 1 0.36 0.5 14
FIHAINEIUN (IUDI 25 A.) 11 4.01 8.2 47
qNIFUYY
25019 105 NA. 38 13.8 75.8 67
5 95.5 100

117: Dourmad e al. (1992)

PBna@siumeangns

v Av A 4 =S 1 = k2
MNIUVeITIuITeINemaasuazna lulasurslszma’lne 1uil 2526 14
Usznmunsn gnsnilsndlassveudominudinudsiuoennau 3 095 auaeiu USuw
[ A LA dy o 4 Aa @ @
HazdnyULNGNITUN DN VNI IIANEYeIAIZNoUYRI0IMITNNU GNHULIDNIZA)
[ v
U szogMsRs YAy e 01g YUIR 2980709 Msndou InaazaAnuneTuAe T FHALUA
9 [ 1
sanIensnan1dale wu msauanles AuNE2 LazANIAT AR Fadu Tngnan
{ 1 1 o 1 1
anwadoni iz ey THansznUABNITAIUANEDT INUANY YDITLUVEDIDIHITUAZ NS

19l5e Temiveserng maneyauazilaaizdan (g3ey, 2540)
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Y [ A o [ A n Y S <
Haq‘ﬂiﬂigﬂ@ﬂﬂjﬂﬁqulﬁaﬂmﬂﬂﬂhlﬂnﬁ “]NUJL!@‘TL!‘VIUﬂﬂblllllﬂlﬂueuﬂ\umlq 15-35%
¥ a Q/ ' /
tazinszunw 65-85% 1“ﬁﬂ1Wﬂﬂ@]mﬂQq‘ﬂi ﬂ15ﬂlUﬂ18ﬂ$lLﬂiNu1ﬂﬁ1N@1q WA LUAZUVUINUDN
A a Y A Yo o A = a A o 1
qn3 ¥iauazUSuuveseInis Llagunﬂllﬂﬁ‘ll Ltazﬂ‘ﬂ%@uﬁ anvanelszns Ysuaaetuaie
= o ' v A ' =

MAYUNFNT 1 a7 Glullﬁagjuﬂigﬂg@n\‘]q l!ﬁﬂ\‘]hl'ﬂu@l'ﬁ']\iﬂ 3

a A o a !
13190 3 ‘]EiJ”Iil!ﬁQﬂJ‘]Jﬂ”lfli]Wﬂ@’ﬂiVI’i%EJW]N“”]

Usziangns g (nn.) Fanaasiuae yausazlaag
(AN./IW)
qn3ian 15 1.04
gnInguy 30 1.90
qnIgu 70 4.60
qnIYu 90 5.80
wigns hiduites 125 4.03
Llijfjﬂilgﬂﬂgﬂ 170 14.90
Wowug 160 4.90

NUN: ATUAIANNANY (2542)

1 =) l&' U L} g v U
Jelinek (1977; é}NTﬂﬂ WAATT, 2535) F1891UN ']JiiJ”ImﬁQEU‘]Jﬂ"IEJEU’rNE‘;fﬂiuﬁfiuﬂﬁ’J

' K @ a o A o 1 a 4 3 v W 3 )
VHIAN N ﬁﬁl FOIUINUN 5-15 ﬂI’dﬂiiJ ﬁﬁ\‘]ﬂlﬂﬂ']ﬂﬂﬂlﬂu 7.2% VBIUTHUNAY FATUIHUN 16-30
Y a

a 3 % 1 90’ % 4 o o 3 % 1 90’ % 4
nlansu VU019 8.5% Y99HUNAD FNIUINUN 31-65 nlansu U019 6.3% Y9IUININAT LAy

Y a o L 1 90‘ % QJ
FNIUINUN 66-100 nlansuy JU019 4.9% Y99UHUNA?

v
&% v

Harada (1996) 518914 lutlszmanijuiigns 10.258 d1udn azlideiuniesmunia

Y (A L] Y ( 9 o AP v Y =~ A
23.79 a1UaU uanqu,a 8.33 aTUAU !Lﬂ%ﬁﬁfffTﬁ 15.46 a1UaU muqﬂnmazmi}znﬂ‘%mmuﬂaﬂ

e

v A

FunenoIuadl Ao gnsyuiimsvuioya 2.1 nlaniy Tade 3.8 alaniu 590 5.9 nlansy

J o U a

U 1 Y4 LK) [ a Y] a o X
TIUNDWUTUASHUNUT YUDIWYQA 3.3 nlansy daane 7.0 nlansu 57w 10.3 nlansu G?\‘i

q U

o A 4 { ] S v o 1
Sauerland (1979; 814 Ta Wa5unsg, 2538) lauaasSuayauazlaanzigniraimindinieg

1 1 U 1 Q’ % 1 g’l = =) ?)’ v 3 % o o
VUDIYIADIU ﬂfﬂﬂa’ﬂ awua1&11/1034“@1uazﬁam’ggaJ1Js3Jmnumuﬂgﬁu@mmwuﬂmmmq{ﬂi

a

A I J < J ¥ v W o 1 A o J J A A A
l,mmaﬂmﬂmﬂ@iwummumuﬂmﬂauwum UHAATIUDAAY NA1IAND llﬂill'lm 8.6% VDI

%

K { A 1 3 v o A {
Wmindan 40 nn. uazezidetuoivanaae 3.8% Y99UHUNAIN 130 N, (ﬂﬁ”lx‘l‘ﬁ 4)
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~ = o 11w
M1919N 4 ﬂ?mmy,auazﬁﬁﬁanmmmwﬂmu

Yhming Wanadetume (nn.) % hming
(MM.) ya aeie 59U ya aeie 59U
40 1.02 2.60 3.12 2.4 6.2 8.6
60 1.51 2.57 4.08 2.5 4.3 6.8
90 1.90 2.55 4.45 2.1 2.8 49
130 2.15 2.74 4.89 1.7 2.1 3.8

d' 9 v Aa J
NU1: Sauerland (1979; 919 1ne NYIUNT, 2538)
Jyrnmannastiumatazingsangns

= =t ' Y a o 9 a ] o A A 3 a
VDUFYIINNITLAUIFNT 1YY Hatjﬂ'i u’llﬁﬁlﬂ’liﬁlﬂﬂﬂiyﬁWﬂ’N“’] Vl\‘]alulﬁ’ﬂ\iﬂﬁu HUTY

v v v dy ~ 9 1
wazduluuviaaunsiye Isa ﬁﬂJﬁ“’]W‘UN'lﬂllﬂllﬂ
o ifgyrinauainyagns

' { o a 2 ' a o .
Charies (1993) 189141 a15dszneunm ldinanauldun a1s5medunsd (Volatile
. o lgl./ ~ 9 R 4
organic compounds, VOC) n3a lusiuaelgaunsume’ld vazassameniasven lulaswu

o 7 ' X a o a A I o 1 Y ' '
!LﬁgcﬁﬁLW@i!ﬂu@\?ﬂﬂﬁgﬂﬂU Gl)'\‘ilﬂﬂﬁmﬂﬂﬁ‘l’mﬂ"ll@\mﬁuﬂ‘iElﬁluﬁflﬁﬁh"iﬂej LAZEINITOUNTINTEDY

q

Y
=1

PN UNNAIINYaYNTUDDNIINAIYNS Uonantue Tudelulamizezgnilassesnuilag

a =) | =}

o PPN S A = I =\ = Y
msmhauvesen lminnaa TasyaunidniegluyanlasugSoduneuTuitls Feszmeldlu

u

g’a [ g’/ = A A d a o A 9 da! 1o A
TSYLLINTU muuﬂimmuaﬂnuﬂmﬂuwy UFNIUASAU ICNINHIBUBYUYUBDYNUITNIT

[ [ o I~} [ g’/ a {

TANsYaNaIINtUoenNN INMIINUYAtosAse tenyaoenINUSNMAgnITaa1z amso
= 1 X A “g 1 < Qy %

anSunawen Tl ldd1uniiarsoald7s@e919a01 uaoradlumsaunlassin

'y

4] 4 J a = 2R
maasueu laoon lad Undlueinalilszuia 0.03% (300 ppm) uABINDI 4%
= a a o o % 3 a o 2
(40,000 ppm) vz ldgnIAI@1e FTadeu AU Tae vuadd dmsugniiiviin 68 nlansuaiull
¥ ¢ s Y 9 Y 3 ) '

vuassennsanuasueu laoen laaiudu 20% lau 1 ¥ Tue Wethgnswegluanimeimea
f 91M130199 veegnsaznaudganning

[ P 1 a v A a A ~

Maey Tulegadiulvginannyaaa wuniuasnuDULaan szlinauuey Tuie

9 v & £ (Y a 2 A < 2 v ) =
HDYNIMNUADNUUUADUNTA ﬂ']QiL!WQNQQmUﬂﬁUﬂNTﬂﬂJUQTNUlﬂQQﬂ ﬂ']“]f!t’t’)ﬂJTllLufJﬁ‘Uﬂ'Ju
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Y = Y Y = o q ¥ a 3 a
qUAMYDIGNT D11AMTNTUDT 100-300 ppm 1 1HgnsTioINITIN haeyuiin Auerwis
Yoy ¥iadu (Pauzenga, 1991)

4 @ Jd a Y { 1

ma'laTasaudalia inavinmsmiinvesyanmeldanini lulionma lulsuSou

A 1 = ] 4 9 (=}
gnshlimsmemeimeaneaunds wzlinia laTasnuda lidlszum 0.09 ppm dlutinssznie
Aa 2 g 3 Ay Yo o ¢ '
pimanane azmuilu 028 ppm melu e $1Tus gnsnlasumalalasousa’lia 20 ppm of
o Y a a a (% = o Yy 9 '

aaoanal vz ldimaeIn1sialnanislszain ndanas 81eu nazi 1¥ie9599 (Pauzenga,
1991)

4] = o Y = o 2] = o

mastimu woumnlumsndnyaluanmienma luaengnslszauvesmaiimu d
71 5% (Charies, 1993)

4] A o Y = a A < Y =~ J o J

My Iiveudeaingnstinaumiiu 1dun eliv weiuaumuda lva naznsa

a A dA .
BUNTYDUS) (Charies, 1993)
L] ﬂtymda@mmwmmm

1 { a J a g 1 I 2 { ] o
undeinannvhivgns awnsoduasluaulldwdlewildaulugunlian 18 +h
1 1 f ' ¥ " A 4 j‘ o 1
Itldihinaaly'la venaniilureggdu dndemariiszdusenuenvhin lldudlounuumas
%,‘ a 1 1 = Y A a a =S u,&' d' d‘ 1
MFTTNINA 1HU g AAD9 Ue nueed uazdilinmu llermaanudemesuniiuitmizlgniog
Aa v 4 [ { 1 1 1 %,‘ Aa o
soud1eld (Fiand, 2543) Tulasiou nazvlealesannyagnsfgnilasegunaninsssuma 1
a a a ' ¥ 1 3 o ! a { 1
manss Ay Tanazunsnszneuesimitedssiai miliaeendounazateluianas
' ¥y 2 X 3 = 2 a) v . .
ANYUVDMUNNIY tazAmNINIIaAal SenYUIUNTUI A1z INTAATY (eutrophication)

Aana a A J

=1 ] 2 ¥ a v < g
(Retter, 2001) fi® M3UTIRIMITOGNIN 3znTzquIRANTIA T yod s IATINIaUNS o

q

9
v 1A %dl

¥ ' Vo 4 e
Llazﬁ%u1 agadnNanoan1 BOD, COD Llazﬁuﬂ ﬁlﬂﬂﬁjﬂd“}fﬂmmwummaﬂm (Retter and

L)

Bergstrom, 2001)
o ifyrdenumMnuaIan

lugagnsiuisiguazansdsznounainvate oelimsazauuiminu ezl
a = v A 1 Y] [ a A a [ v A [ Y A
anadenuau wu WoaWesd dang@ Heuasunuluszaungannluemiagns mlvvaunaoe
g ~ a0 <3|
Tugonse swnsastsznonlulasnuluyagnsfgnuuaiifedesaaiaiv
4
Tuasn vazlulasn ussmariidmunmnuldds luansoni 1 14dse Tondld uenain

a o ]
azanluauuds fognruyzdasduumanilndifes
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a a PR v o A A o o Jdq 1 a 1 Y Aa
ﬂumnmmumimﬂgaﬁmmﬂumiumaﬁmiﬁiuﬂuumq 21900 1HNANaN1IY

v Y A 4 < 1a A
uniildau ilesnin lwasn-TulasouezsHrsuasgaaula

o uuraumizralsataznvziinlsn

a

4 o a A 5] "o Y
Yayrimsazauyaluvhiuuennninldinanawniuwiuneauds danelding
A v a ' I 1 t&l I ' 4 (%
ﬁfﬂ'}%“VIU]JJLWiﬂgﬁiJﬂNq"lﬂﬂiﬂﬁ LU LﬂullﬁaﬁlWW%L“ﬁ@Iﬁﬂ Llﬁ8L‘1JUL!WENLW1$WH§LL3J@\TJH
@ I J o f a o ) J o X
Lmamuuaﬂmmﬂumewmwn%Bﬂuawmm% ENﬂ’E']ﬂ'ﬂllﬁ1ﬂ1ml!ﬂﬂullﬁ%ﬁﬁﬁlaﬂﬂ

Tagn lluuasiulidineg 14 2-20 Tu nazderguesuwasiuamisooonlalauinie 3,000 1y

4 @ ] I [ ¢ 2 ]
Wgw, 2540) TymiGesunasiulilddulyniamziugunimeesgnsnbeseglulsuion
R 1A = s 2 A4 19 ga 0o 9. ¥ a v
miy uadnansznueen lil lnadauenhsudesuniuguyuinedglndifes i lvinadgymainu

MFITUTUAINYT
2
MBI (1Y) 1igu

2 A X = < ) [ a Y
NMSRAYINYNQUNITONITIAIINYTININ L“lJ‘L!ﬂﬁuTﬂiWﬂWﬂi‘ﬁiiN%WﬂlﬁzNﬁ‘Wﬁ’EIEJUlﬂ

H 9
numsinyaslFliinalse Tenigage nan@eanse lulFas§Fmeg lunmsides hildwanass

v
=KX A

vy ¥ J 1 1 X ] ' ) o X ¥ J
lavindad iy nszgnilu ety wiludiulsesnevvesomsdmsuneadad aalzluuums
dy 1 (% g’/ dy dy 1 1 9 1 ]
Aeanuesn lnimsaesluszunvesnenuazi@esluszvulassana Tasanlnarzwy
TutlszmaniagT51) uazanigomani Mary (2005) 51891191 141l 2001 Usemaansgomsmagns

Yo ~ 3 dy v Aa 1 . o v A a g &l
lasumsvanzibewilumsidesludnyuziisonan Organic $119u 3,100 2 Imskdaiuilo uu

[ =) dy v d‘d =) A = 1 U =)
o @ouluil 2003 ms@esluanyazNFonNFINWNLFIN 23.4% Yaa 10.38 WHToY Jerry

1 o o e dy = 9 [ A

et al. (2002) $1BNUNANBBVBIDIMITARIN@euFILVVIINNYTTNEUATIE 3 ANVAE AB
I a { a o ] o o I '
Wurandan ldnnmsnaaludnvazdinm hildmsdunsizilen dsznoudugasernis wu
< 4 a ] 13 ! @ 1w 19 1 a 4
wuled TdsluTedn sauna bidluisnldnnmsdauasiugnssy lulsansdgdiue sos uu

A = [ Jd A 9 [] [ o [] 9 a [ J
Wieen lulldruilsznounindaivsenanass lavinmssindad luldnsaeziiTudunsizy

Y
o o 3 o v a =
Gentry (2002) ldnaaounesgninienz uanvessgmnda tazaounalnvessgiass lulszinea
[ a g).z T Aa = 1 1 [ 1 [ A dy A dy dy
ansgousm asinasudsaslssainludnyasane nu ae @oslulsusounuuaan meely
A A 9 o dy dy A dy a dy A v o

Tsasounins l§iagyeny @eauen Isuseununuau uazimesuon Issseuluulasnrsan
[l 1 9 A dy A = a 1 [ = 1 dy A
W1 wud luggiougnsn@eauenlsuTeulonsnsesaaeiu (ADG) anduasslulsaseu

v
0.92 waz 0.82 An.,, P<0.05) aruluggrunluiianuuanaenuszninamsaesduuazuen
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4 v Y Y
v

U 1 &‘ o v v 9
T5aiFou uonnnidamun gninmesluTsaSeutazlitagsesiiunoniiiiviinann uag luiiudu

[ 1 d' d" = j‘
Tl 3J1ﬂﬂ7]”lfjﬂ§1/]l,ﬂﬂﬂiuiiﬂﬁﬂuwullﬁa‘ﬂ

,-fq’ { o X 1 g 2 1@ [ ] 1
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o L A ) ' < L
91YUBDIFNT ANHUSVYDINUADN gﬂuumaﬂimau wuau ’EJEJNUl‘iﬂGIHJ Gonyou and Stricklin

3 o o A i, ' A X ¥ 2
(1998) F1YITUIN umuﬂmmmmqﬂﬂuizﬂzﬂ;u%zaﬂm Lﬁammuqﬂm@ﬂamwﬁu “I/Nfl

»

11999 1NgNIUTATINTNUNAIADTUAAAIAIUTIUIUGNT NI B9 Schmolke e al. (2003)
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ARV 1.27 0.71 1.84 43.56 34 7.80
Wanuu 1.38 0.34 3.69 48.66 35 7.10
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uddenas
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- wden () 0.59 0.19 0.77 31.52 53 445

- 1.48 0.48 1.01 54.49 37 4.70
dulzsa

- waen (T59911) 1.79 0.85 5.46 46.80 26 7.60
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dauveuaen
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I 4
VLY
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B PRI AR 0.19 0.36 0.40 58.41 307 7.50
9
RIRE)
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HAAL 0.36 0.09 1.08 54.72 152 6.18
ﬁuﬂ@ﬂi&%T (Ii\‘NTLl) 0.45 - - 51.83 115 5.30
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