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Recovery and Ammonia Removal Efficiency of Nitrifying Bacteria in Sun-

Dried Bottom Soil from Shrimp Pond
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Abstract

This study investigated the recovery and efficiency of ammonia removal in sun-dried soil from shrimp
pond. Bottom soil of shrimp pond was collected and dried under direct sunlight exposure for 14
days. Thereafter, sun-dried soil was packed in experimental tanks to 8 cm height (or about 0.0615
m’ soil surface area), filled with 25 PSU salinity seawater, maintained the alkalinity between 100-130
mg-CaCO,/L and aerated throughout the experimental period. All experimental tanks were supplied
with ammonium chloride solution to reach final concentration of approximately 2 mg-N/L for the
substitution of nitrogenous waste. Findings were found that nitrifying bacteria in sun-dried soil can
be recovered and became active to oxidize ammonia and nitrite. The complete nitrification was
occurred when the sun-dried soil was incubated for 30 days. Ammonia and nitrite were totally
eliminated while nitrate was constantly after day 15 of experiment. Within 58 days of experiment,
water in all tanks were completely drained and then filled with seawater. Ammonia removal
efficiency of sun-dried soil was evaluated. Ammonium chloride was applied in experimental tanks to
approach final concentration in level of 2, 4 and 10 mg-N/L, resulted in maximum ammonia removal
rate as 0.23, 2.26 and 2.10 mg-N/L or equal to 3.66, 36.76 and 34.21 mg-N/mzlday, respectively.
Moreover, the calculation of maximum rate of ammonia treatment (V) was 54.24 mg-N/mZ/day
when supplied with ammonium chloride by 7 mg-N/L. Above rate can be decreased if filled

ammonia in level of higher concentration.

Keywords: Bottom soil, Sun-dried soil, Ammonia removal rate, Nitrification, Shrimp pond

a o v da X & . o
YN wa@mmsﬁq@mUﬁmmuuummmmmaaﬂ

o ) & a [y a
nsdBssunURam (intensive system) @3 nnualaluturasfuaznawdronIzLIBANTA

q U U

Lm'ﬁa:ﬁmsﬂdawaal,ﬁm,l,a:azaua%inmluﬁa
ganlvgusrveaifeondlulasianide
& ' A A
amﬂs:ﬂauagiugﬂmaammiwmaaa’mms
UslnavaI8a % vadlRuNagaiinTunY
28NN LAZTINVBIRINTINGA199 [1,2] wal
oA WaNTZUIUNITNIITITINLA N
(biogeochemical processes) NFINALALAANT
Lﬂﬁmugﬂmaamﬂh:ﬂauvluiml,aaw,l,a:ﬁ'reﬁ'@
' % . A A
Tulasiansanainvele u wanluiian
n oY A L
induazgnluaTlwdsunafise (nitrifying
bacteria) 1dAnuzthidululasd uazluwasa
ANUEIAY I8NTTUIBNITINATANLAT ]

(nitrification process) &9 wluiasadadu

A A o . A ' ¢ A
ﬂim‘nﬂizmumimﬂmam@"l,mugimazwa
Mmlnlulasdazanlea [4]

%é‘uﬁnnlﬁmrﬁ:ﬂuﬁiaziamda LNHATNT
ﬁﬂuﬁﬁﬁ'@madLﬁﬂﬁamuagﬁnmﬁuﬁuﬂa
AI83DN1TRALAY mmuuq@u"l,ﬂmg
A A 6 A &
f13dunIduazvaafolulasian [2] 3nnwu
[ v v A Qdd‘ o U
LNHAINTAZANULALAI TarTuwITnyinleadney
a ﬂq: A ] Y o a
waz dudnIuaaunsasuNUa M TaMIuNs
& . p N
weslusaudeld nsfisuazentafazsionss
' a Aed A A o
NNILaURAIUFIAUNITTNIAR D L UAUA NN be
IA U Qs > té U
WRZAINAW LA RUNRNULRILAATIUTZNa LY
o A A ' . ° Y A A A
Tifmitanae (ultraviolet) azvinlAuuafiisof

dalwiialsaane wdnituuanSuniia



mMINwannuazdszaniainnmstinga LLE]&JI&I Wie

589

Uszlowt wiu Tuasindsnuansouazdluas
a A A o ' o A a
INBsnuaNiSea199a UG8 TWN % TIHN
nIdnmananannassaduuaiiielungu
gadluasindisuansoludunainadlrsmnadia
Denaturing Gradient Gel Electrophoresis
(DGGE) wuinanunanuansvasuuaiiiselu
& 2 v A a o .
ngufaaas Jsasnaldifa luaifasuuny s
suyInkld [5,6] usasldidinitmiaintading
v a v A v A A a ¥ A
TafuaztaLdy watdadn1aaninadluladn
ATITWUIMUATIS HAZRINITDYNIW e BNATI
LTWN [7,8]
o & Ao = Yo a & ., 4
AINWINNIFBRII LA AN wLaNaIN
LLﬁammi@aﬂuﬁamamLLa:LﬁumSnmﬁLﬁa
i‘i'laaaﬂ'lil,m%'wﬂaﬁm{uLﬁmrﬁ INNHU
faarunslasundasrnsusznovaiuniy
A = oA o o
lulasawienmuiisszazmunfinazduly
TuasIWasnuaniSoluaun I wnsa LA IN
=1 a aaa a L™
Auanumansalumaiedize lue3Riasn
1¢ Mmundlaasatasannmaintawanluiiie
LN UL nAIINEINITDIUNITIBITY
W TNy IAUANIWAITUNLAS U NRATNLED
&< X & o @ a A A o o
nanazdulszlatinsuiasuntadnineringg
wonluiiteuaztasnunisazanlulasdlule

dq' a FZ’ v
LREIRA TN b

A5NITANBWINNIRY
P

Aunlylnn1939e

[ o

Lﬁuﬁuﬁyuﬂaqmmmﬁﬁmmu 4
Weu angudidmnaluladniinzia
UMIINBIRBYTNY ANBNVATUNYI A3z
ANUENDITHAWINTIS 0-10 LHALUAT N
fuundsuaaduia 14 33 59101 ung
NARBI
nsHnARAIINEINITALNTABILEY
Tulasonvasluaslidsuuaiisalunani

HIBNITATNLLIAY

msﬁgﬁuuﬁdmluﬁ'dwmaﬁﬂﬁuum
Fuu 9 09 las@dudaunuidszum 8
LTUALUAT (ﬁﬁvuﬁﬁaﬁuwhﬂwu 0.0615 @17314
LWA3) NIWLANINZLS (AULAY 25 PSU)
151105 20 503 ARIUNTINTadIDARDTL
wazdiudaanlaiidlieglugag 100-130
A88NIN-CaCO,/AAT INTWLANFITAZANY
wanlutiiouanalsdasluaslidaududn
windu 2 faansu-lulasiawidas tiodu
aunuzadis lulasian luszninemsvy 58
S azlwarmansaaauaz v dulsed
NNI% Waasratadsunmuanlaiiouasln
1958 d183T Phenate waz3% Griess-llosvay
Diazotization @ N&AU [9] WAZILATIZA L4
LA3AAI835 UV-visible screening [10] T34M3
a719Ingmnnduas pH Tusindae pH meter
(31 CONSORT C532x, Belgium) 3a@1n13
szawoandianlusinlagld DO meter (31 DO
200, YSI INC, China) uaziasnaae lafidens
TANAROUNTINNIAN (PARA Alkalinity Test)
Tagnisnanasazivgatiiainl fAzenluas
AaTuunuauy sl FealinwunsaeaNpoans
wanluifouaslulasd
Uszansanmstintaveslaihauaspui
HiwnsUnessagnnlniialjnsen lues
?\Imi{mmuaugstﬁ

Ingafrunsneassantreduunls
maaﬂ@mmﬁ’manLLa:VL&iiﬁ%ﬁwﬁugnﬁwaﬂﬂ
‘m%aﬂa MnwdNinzLe (ANNLEY 25 PSU)
U531a3 20 803 ARIUNTRLTaF8ADTY
wazdiudaanlafidldeglugas 120-130
188n3w-CaCO, /a3 utinsaeniiu 3 gans
naned wiazgari 3 $1 adt (1) 16w
srarasuanluitonaaalsdasluninanadli
fanudutu 2 dadnsu-lulasawdas (2) 4
faaniu-lulasiawdas waz (3) 10 adnIu-
Tulasiaw/das vunnganiinasadlasld



a 6 a
MITINmaasuazinalulad

590

nadszadnn amasaaiay A3 10

a1ma warasdavsunmnanluite lulasd
warlulase dudTiTuldsInunIInane
Tradunidudszdinn 12 2189 971N
furmwrisanstintanasluiiovasduly
nﬂ‘gﬂﬂ’]iﬂﬂﬂm@hﬂﬁuﬂ’ﬁﬁ (1) [11]

V= (Se-S)/(To-Ty) M

Wa v = sammaiesenluily (Sadnsw
lulasiawdasin w32 dadnsnlulasiaw
MTLNA/I)

S, = ANNTuTwuaLaN Uiy w 1Ian
T, @adnsnlulasiawdas  w3e Jadniu-
Tulasawearnsuas)

S, = anuNTuvaILan iy o e T,
@adnin'lulasiawdas w30 JadnIu
Tulasiawannauas)

wadan leoanistintawesluiiie (V)
sz ldumanuENR RS UAN LTI Y
vasuauluiile (S) %amquuﬁuﬁaé’mwmi
11aazifsundasn uanudutures

wonluifle wazan s wImlaAIENNITN
(2) 1]

V= (VinaxXS)(K+S) @)

W8 Vp,e = sammathiauenluifiogega
a a Q a ﬂ/ =1 a a =
@adnin-lulasiawdasiu  nie Tadniu-
Tulasiawanauasin)

S =

Tulasiawans wie Ja8n78-lulasiawa1ing

anuiuTunanluite (HadnTu-

LAT)

K, = @1sudszdansaafn (Jadnsu

Tulasiaw/das wia Jasninlulasiaw/ais

LUAY)

1 Thih

NIBNITATWITE Ve WEE K

FIUITORIWIHBEAIINNITRINIINTIN

ANURUNUTIZWIN9 S uaz SV lasfi v, =

1/slope Uz K, = 100N X

Nﬂﬂ'\iﬂﬂaaﬂllazaa'\ifﬁﬂa
nsfuanalnsgIn1satiinvasids
Tulasionvasluaslndsuuaiialuand
H1BNITANLIAY

Figure 1 waaslwiduindoiduimeta
aﬂuﬁ'&’n@aaaﬁmsqﬁumumsmﬂLLﬁaLLa’wz
fuUsumuanluiiy wlasduasluasavinny
0.03, 0.04 LAY 1.88 UAANIN-IUlATIAWANT
ANNRIAL mmfuﬁuaﬂmﬁmLﬁ'ugdﬁmmz

IgaluIun 8 289n1INAaad lasialw

q

2

v @ '

UTWAINY 0.79 FaanTN-lulasiawaas

& a

\ad91neratfianisinauaesafunidn
d13983auuuitainalslnifa (heterotrophic
microorganisms) 18141 T0E DY AR
38 unIdinlasianluauwnaruidunansoinn
Fdlulasianlugdvasuauluifionie
wau Nt uBaan Lm:ﬂaaﬂﬂdaﬂaaﬂqmaﬁﬁ
» 3 - .
SunnIzuanNIIRI T ne N luARNLaTY
(ammonification) [1] LARRINNBWARLUNLIN
wauluiiuaaaduasdUSuamanndn 0.1
T8N N-1ulaTaW/EaaT LWINLAAINAT
nupadluaiivBanuafisunguuanlaiiy
2angladsuuafiiSy (ammonia  oxidizing
bacteria,  AOB) fiaend laguaulaiiial
& o & =
nanodululasd [2] aIRUNaINNNNITNa88ITd
WU Nwa N TN R aasInaUNL 3 1
& A X o A
lasdidngedn lasawizluind 16 vaans
¢ . o ¥
nasasnu lulasdldazaniiuingegaidu
1.33 §8an3u-lulasiaw/das agr9bsnay
Wadannlusuani ldfioandiaw (anaerobic
zone) 813dn13iind ATend luaIfasuled
nﬁ 6 s g =
Falula s dugnIsaINa19IVBINTEUINMTH 39
219NL b LA R AN LN AANTEUIRATA bib

asfiatud lauysal [12]



mMINwannuazdszaniainnmstinga LLE]&JI&I Wie

591

100

—@—Ammonia

80 o —A-Nitite

-1 Nitrate

Inorganic nitrogen compounds (mg-N/L)

Time (days)

Figure 1 Changes of nitrogen compounds in
experiment tanks that packed with the sun-
dried soil from shrimp
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Figure 2 Changes of ammonia (A), nitrite (B)
and nitrate (C) in experimental tanks during
60 hours incubation.
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Figure 3 Maximum ammonia removal rates
(Vmax) Of sun-dried soil from shrimp pond at

various ammonia concentrations
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