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Effects of Dissolved Oxygen, Ammonia and pH levels

on feed intake of Litopenaeus vannamei
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Abstract
Effects of the different concentrations of dissolved oxygen on feed intake of Litopenaeus
vannamei (7 g) were placed in 100-liter aquaria (salinity 25 parts per thousand, 28+1 OC) were
studied. Shrimp in the group that dissolved oxygen (DO) less than 2 mg/l (ppm) had highest leftover
feed after 30 minutes of feeding 73.31+3.65% which was statistically significant differences
(p<0.05) from DO 2-4 ppm of 13.22+5.67% and higher than 4 ppm of 2.60+3.31% respectively.

Effects of DO and total ammonia maintained at 3 ppm at pH levels of 7.5 and 8.5 on feed intake of

eanamalulatinstszas U 6 2117 1 uns1AN - Hguiew 2555




45

L. vannamei were studied. Shrimp in DO less than 2 ppm at pH 8.5 had highest leftover feed after
30 minutes of feeding (73.38 +1.90%) with no statistically significant difference in DO less than 2
ppm at pH 7.5 (73.09 +1.44%) but significantly different in DO 2-4 ppm and higher than 4 ppm at
both pH levels 7.5 and 8.5. This study indicated that dissolved oxygen had more effects on feed
intake of Litopenaeus vannamei than ammonia and pH levels of 7.5-8.5.

Key words: Dissolved Oxygen, Ammonia, pH, feed intake, Litopenaeus vannamei

AU
v
Tunadesiiaanauanun b (Litopenaeus vannamei) Wilszauaaudnidauanainasfieslign

allal aldJ A | o a‘lal o o 1% o g d’l ¥ '
INH mm‘wmmmLﬂuﬁ%wmmmmmumLLm n139ANNs lTENNan1aLae awA NITAILAN

P
o)

s

09/ 4 I 1 dl ] a a %4 [~ o dld ° o 1 QI
UANL mmuﬂmqium\mmmmummimm&lmuimmqq ﬂLﬂuﬂ@@ﬂV}NﬁQ’]N@’]ﬂm@ﬂqﬂﬂﬂ Inel

2D

a

v !
AENTRTaINIAT AN NANTUEAUTT N eI IARAINNNIAUENMNT2847 (Limsuwan, 2000)

|
<

iWasannluasfsiiBunallsfuiluesdlseneueti 35-50 wadiius saduinasasasauradn
Az liifanisuindeaestinlutedesfs (Peter, 1999) AnuantiRvasIuetatag luszaunly
winnzansanissnEn e Insmnngludenilsunufetnammuly uaauauaTaslfaina
Arin M liiunuesndaunazaatinluneunaapuiaiineg luszAunaInd 4 Jaaniuseans (A
A @ = IS ' a a ¥ =2 o 1 1 dgl .

Adn) Basiinasanisasnivingess feinaznuludaeiing < 2890191889 (Boyd, 1982; Limsuwan
and Chanratchakool, 2004) LHasanszALeanGiaunANNNAeN1INUEIMNIIBTauATNTERAATE
ansauviadlaaqauiad lnaanizlunszusunisuasuuentudeldululpsiuazdeldifulumem

y = a = Ly & odny o Sy

azfiasieandiauiesne Insanizlugaeiing - 289n9aenasn linaanuda naseuantudasiafs
dnulvnjazilunisdnenlugdaesauiluim@aunais (Lin and Chen, 2001) wanantuAuLiy

'
1o =2

- o o L = ! ~ A p~ | L
NrewenTuiledauegiuadnmiunsa-nng (We) daniesgeiesluitaavat lugdues unionized
~ @ o 4 e eo " a1 oa w o A A o
(NH,) azipnuiuneAadnduiuin (Whifield, 1974) muﬂﬂmiuum@mqm@ﬂmqmemu
= a dl 09_, 1 v OI 1 = = 1 o o
wanTaiilegaaunnieandiaunaratgiiavAauiinefuinisAn e nareswanluiiasauiusysy
a 1 % o a v = :; dg/sz o a = ] = ]
aandiausafiealiasnin Tun1sAnwATlAeINITNIIUNALE99EALBBNTIAWLA LN 19LAE6D
a a a | o = | i
wyAnITLAzsTaziaar lun siue msuazlIuIleandiausanAudTuiue Nl lutaen e s
wanseiuFanIsAuen i sresiawIuu e duiunislunisdnnisnisaauaunislia s i
WiHNzan Az WianunsnanfuyuaAtanissaniis i liauantifaesindesasainnisliianwsunn

nulldsnaliins@ssfisrnauauun ludlszaunauddannausialyl

eanamalulatinstszas U 6 2117 1 uns1AN - Hguiew 2555




46

o aa
AUnsaluazInNIg
1. iarRIszALRaNTIaunazatluAanIsANaIMSIRINILRIBUT LY
unfiarnauanun luawaeds 7 n¥u A fuiassresengunidiuan wluiead Jumi
sreizinan 7 A antiuuiiniImeaeseaniily 3 ganimaaedliiun
dl a dl 09/ 4 I o U a a o ! a
1an1InAaedi 1 puaNTuneendiaunavatalutiiliieslussiu uanndt 4 Hadniusiedns

[~3

(ANBN)

= a

= = A gy | &
TANITNAARIN 2 muqmﬁmm@@ﬂmL@um:mﬂuuﬂmqa‘:mw 2-4 ANWLRH

'
o | <3

A ’~ P S oy ~
ﬁmﬂqﬁ\mm@@mﬂ 3 ﬁ'J'Llﬂﬂlﬁ\ﬂqm@@ﬂsﬁL@um@z@qﬂiuuqiﬂﬂqm’]ﬂqq 2 NNBAN

neusazganmanaslsznaufan 3 naaes 1uInAIINg 100 ART AUTTMEIAAILLAY
25 daulusiudau (RA7) Tigoumndl 28+1 °C paupuiianlfiedlustsu 7.5040.3 AuANsTALEENTIAL
Tmﬂﬂ§uLﬁmmmmﬁmm@@ﬂ%L@ummwﬁqmuqu‘ﬁ'm’@L%ﬁm:uﬂﬁmmmzi’ﬂmﬂu@uﬁ’%ﬁﬂﬁﬁ@
WRENERSIN Azazan wAnadainemednang aniunmadeiuineeniiauiiazasluin
TneFiFias YSIDO200-4M nnganisnaaesldiefaz 10 i
nsliiamng

zﬁwﬁ?u?jwﬂqLLfJuuﬂmmmfwﬁﬂ 7 nfu Wemnslindizagy 3.7 wefiduesinmings
uiilemnadnunu 3 fe flaaz 1.23 Wefidufeniming uwigasinand AN ANTINNNIN RS
aginlugaanandszunm 13.00 u. wzilesainludanainenduaunssiadiiugadunnganis

%4

IS a dl ¥ 1 3 dl Y o dla./ o 2
naaasin1stlaeirasiiennipetainn liufanzluganimaaesiifiesnisrruaANs s ALeaNTLAY
luszauentinanfsnnwandauliinfssaiunasadanainninimaaesfisaniaazansld feusnau
Y = 4. _d ¢ s ey e da : -
dndedsznaunaeduazBuatuansraveandiauliies ludeinseanisluisiazganismaaetasizunig
-:II L 49/ dll u.I/ v o o o =1 o K o
nAaed Funneusi liseiailadalsiinemisudaninisiuauaudnemisuazantiuinanuay
Winamsls anduieenvnsfiadunangAnssunisfivenniszesfuazantiunnaiuwudnanmisy
A o ¥ = o o a’/l °o v dl o K % o
wiaandsainliiannns 15, 30, 45 uaz 60 wINANAIAL antutndayanantunnlisunAiuen
wefidusaimsimaasialll

2. uarasssAuaandiaunazatgluil wanlulauasiiiad ABN1TNUAIUITURINITIIUIUUN

la

noeslaglifarawunnlmwaais 7 n¥u Bdfusnmdwisafunmasedlule 1 w
gantsnaaedeaniiy 6 7An1mMAses qan1aaaesar 3 § 1dfe 10 Fasiad Inaninimaaedlugnszan
fussquinpaidn 25 AR Usunas 100 Ams etesliennid aaupuLiunmeendauiiazansluiin

12
o A

=l £ 1 [ % 1
waziien i luseAusng < Aall

eanamalulatinstszas U 6 2117 1 uns1AN - Hguiew 2555




47

A ’~ P S ay o ) Ad s A o o
ﬁmﬂqﬁ\mm@@mﬂ 1 ﬁ'J'Llﬂﬂlﬁ\ﬂqm@@ﬂsﬁL@um@z@qﬂiuuqiﬂﬂqslui$ﬂu NINNIT 4 NWLBN NTLAUNLAT 7.5

a = N & oy o ' R
ﬁlﬂﬂq?‘wm@‘ﬂ\jm 2 ﬁQUﬂNﬁqu@@ﬂsﬁLQuV]@Z@qﬂluuqlﬁ@ﬂﬂuﬁsz AINNIT 4 WNLAN NTEALNLAT 8.5

)}

FLAUNET 7.5

b

= . ~ S oy ' NA
ﬁgﬂﬂ’]?mm@@\jm 3 ﬁQUﬂNﬁqu@@ﬂsﬁLQuV]@Z@qﬂluuqlﬁ@%?guqqq 2-3 NWLRN

A I~ A S ay ! Ad @ A o oA
ﬁmnqﬁ\mm@@mﬂ 4 ﬁ'J'Uﬂﬂlﬁ\ﬂqm@@ﬂsﬁL@um@z@qﬂiuuqiuﬂﬁﬁguqqﬂ 2-3 NNLAN NTICALNLRT 8.5

= = A oy 4o
TANITNANBAIN S muqmﬁmm@@ﬂmmum:mﬂuuﬂmﬁmmﬁ

au

2
A ~ P ey 1o A @ oA =~
ﬁ]mﬂqﬁ\mm@@mﬂ 6 ﬁ'J'Llﬂﬂlﬁ\ﬂqm@@ﬂsﬁL@um@z@qﬂiuuqiﬂﬂﬂﬁ]’]ﬂqq 2 NNLAN NTITALNLRT 8.5

a

o 1A o
N19USUATNLATURIUN

-neanetld 0.5 M nsauesn (H,BO,)
-mainiedlunaidanlansenlas Ca(OH), Wseyuan Inaazarauaisludelniueiinaia
o a o o < 4 A v a A o Y o o 6 v =~
AUNILNIBNARUANAZNEY WNaNIZTN N barn RN anrazanewisenanlfszau Ine Uiyl a s
1 d"l 1 =3 o dl v o = U 1 o a a o
ANGIIUAUNINALTNTTALINAaIN1INAaeY NnganIsnaaastiuwenTafiasoniioglusy il 3 adniu
paans wisanasazaralnglfuenlutlonnaaled (NH,Cl) azanauanluitannaalss 38.2 nfuluii
nau 1 ang teanrazanefimanudindy 10,000 Jaaniumedans ammonia-N  waznaliiaaanafiogiin
PRI v o o oh o v v = Japy P
nuanwsnliduiunaaeslilianudisdvaesienluile aunsesnislasligns
(N,V,) stock solution= (N, V,) dilution

N = aoudinduassansazane (mg/l ammonia-N)

a

V = Fumsae9ansazang (Mieilulianans)

druilunnueniuilalnamnarsazatenssanls aunsyisiun 7 wenlufiasnluynganis

NAABINAIRAtLITHN 3 RaanSumAeanIN17 e uIsEuAea LN Aaaalde 1 antiunnanuoL

1 v
o o

Winensiliudsanndaimrinamnsuga werh s unueifudamnfimaendsainlians 15,
30, 45 UaT 60 W7

HALALIANTHANITNARD
1, Nammsxﬁ’ua@n%muﬁazma’luﬁyﬁﬁ'mmiﬁummimmf’jwwLLfaum'lu

1 v
annanAsesnLdinLENIuesndaunazanetieg lugaasyndne 2-4 WeH fleazinemns

@

a ' 2 ' pRpm a ' ! = !
wnane g 45w udazdndiluganimeaeanitiunueeniaugndn (Knndd 4 AREN) dau
luganmeaefieaniauAIndt 2 A feazfivemnstiasuazdindiganimaassan o uaziul

v ] v
wna nelunan 60 Wi (Table 1) axinftunisidasfisanausuun lulanianluteinesasiseiu

N & A

a o ! ] @ o | Aay | | ° dl' >
ADNTGLAUFAINAN 2 ‘W‘WL@NNL‘]J‘LH’]‘LAQNN’WHI@EIL'ﬂW’]ﬂu‘]_l‘ﬂ‘Vlﬂmx‘iﬂil’Rmu’WLLuuN’mLL@:Q’]‘LAQ‘LALWW?NGLM

q

~ oy g = =< 9 A ) P Ay P oA
@qﬂqﬂvLNLWENW@ IumrNV]’]El e'I ARINITEARNELIRINITAUAUDILTINA LL@&MI&IWUﬁtNQQUNmuVl’a’auLL@

' P2 '
al

lutleazdfianiganinudausaunnsnaiunin wilunismaaesaieildianicfaniguninudansaanmi

eanamalulatinstszas U 6 2117 1 uns1AN - Hguiew 2555




48

& A = = . o Y AT, o A o
nsnaaasluinNarananin WaaandialAas ] ﬂa‘mmmmq\mmmmﬂa‘umaimlua:mwmLmzmm

a ve v o o a ' A o o ! A o a
ﬂuﬂqﬂqﬁ\iﬂiﬂ@Lﬁﬂﬂﬂ'ﬂﬁ\xﬂu‘ﬂﬂm LLmiuﬁMﬂﬁiwmamWﬂfﬂﬂ“ﬁL@ummﬂ 2 NNLAN N1TNURIVITAARN

|
]

FALRUNINNINGANIINAABNIZALBDNTIAUDETEUIN 2-4 NWLEHN FeluiialaegasasnIuaandiay

o OI U Aa ¥ a v % IS4 ! 1 I ¥
FZAUAINGT 2 WNLAN TNUBNATNAZNUAIUNTTILACAARININLAD @W@NQQU’N@Q‘LA‘UQH‘VI?@V]E@Hﬁl"lilllﬁ

Table1 Feed intake of L. vannamei at three different dissolved oxygen concentrations.

Treatment  Disslove Oxygen Percent leftover feed (minutes)
(ppm) 15 30 45 60
1 >4 21.03 £5.43° 2.60 +3.31° 0+0.00° 0+0.00°
2 2-4 56.10 +6.03°  13.2245.67" 0 +0.00° 0+0.00°
3 <2 84.28 +6.00° 73.31+3.65  59.27 +5.04° 45.27 +7.80°

N.B. Values in the same column followed by different letters are significantly different (p<0.05)
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Table2Feed intake of L. vannamei at three different dissolved oxygen concentrations and two pH

levels under ammonia 3 ppm.

Treatment Dissolved pH Percent leftover feed (minutes)

oxygen 15 30 45 60
(ppm)

1 >4 75 21.49+0.95°  2.05+1.49° 0+0.00° 0+0.00

2 >4 8.5 21.69+1.90° 2.84+2.15° 0+0.00° 0+0.00°

3 2-4 7.5 54.09+1.99° 13.12+1.47°  0+0.00° 0+0.00°

4 2-4 8.5 54.52+1.88° 13.51#1.79°  0+0.00° 0+0.00

5 <2 7.5 83.27+1.78° 73.09+1.44° 54.50+1.24° 43.90+1.35°

6 <2 8.5 83.75+1.96° 73.38£1.90° 54.67+0.85° 43.92+1.37°

N.B. Values in the same column followed by different letters are significantly different (p<0.05)
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Figure1 Behavior of shrimp under low oxygen concentrations.
(A) Shrimp swim to the surface to catch the feed.

(B) Shrimp swim around water surface and some shrimp become motionless.
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