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Tab.1 Water quality indicators of poly-culture ponds

FEFH It 3 /T SEFE salinity oH WA A /(mg L") HA/(mg'L") A/ (mg L)
aquaculture ponds  temperature - nitrite nitrogen ammonia nitrogen dissolved oxygen
1 24 29 7.91 0.165 0.456 6.19
2 26 30 8.42 0.124 0.349 6.28

12 BEHMHNEESHE

JE WS AR, FERENKER 10%
(VIV) I E B A A B 4R 3 3R 3L I i, 7
25°C . 180 r/min 55/ FEGHEFE 24 h J5, HNiRfk
AR, i 10%(v/v) Y H B ) 55 3R R R
B A S AU BRI, Wt E A 3 LA
KABERI WA S R K . B R IR
i CeH1206 5.0 g, NaNO, 0.25 g, FesPO, 4H,0
0.01 g, CH;COONa 4.8 g, K,HPO,-3H,0 1.2 g, i
JEIE/K 1000 mL(ERBEH 30, K ZfL1% K 0.45 pm
TR A B B B B s 28 ), 98 pH R 7.5, 115°C
TR EZRIRKE 30 min.

W w WA AT R R RS, R R A ECh
1074 A1 107 BB 4R35 FR 4% 100 wL 43513 A 5131
ARy B EE IRk B (Or B 1 5 2y AR R
HOI 1.5%~2% 1 BB il i), 34T TR ik 19 43 25 4l
b, FHAE-80C 44 F H il f#Ff
1.3 BEHREITFEIE

A5 DL B ARG A 25 AR A 256 Bk
SRR TR E S AR o K R 4 B AR A Y TR BRI fh B
F% 24 h, JEREAS TR BRI BE il AR 3x10° cfu/mL 22
o BEFRETAL 1%(vv) G HC B 20 5] 42 b 1) 0 il 285
RIH LR FEHCK NaNO, T HE N 0.05 ¢ &
Bh AR ) TR O R B R R (I AR A R
(NH4),S04 0.25 g, #i%ifk 5.0 g, K;HPO, 1.2 g,
MgSO,4-7H,0 0.5 g, fJETEE/K 1000 mL, I pH
7.5, 25°C | 180 r/min §55% 24 h J5 &0 0 I
TR, 430 R T YR IV A A 2RV N A R
FE, RS AME AN LRE,

Vi A W B R 28 2 R O TR
(GB17378.4-2007)!" Vi 5, 42 80k J8E 2R FH W T8 1
K1 (GB17378.4-2007) M I 5 I il 25 280 A
AR B EBRRA A LA T A K3

Vi 2 R 25 R 8 (Yo )= 4 Tl v U 2B 5% 5 ik

VAt 785 AUHR B (mg/L)—422 TR 0 08 3% 77 6 0 A A
R BE (mg/L))/ A 422 A1 i 28 455 7% 55 0 i 28 AUk
J& (mg/L)*x100%

GURF B R (Yo )=( 42 b T 0 8 15 772 A A
W BE (mg/L)— 42 T i 1B 455 % B 2 B B (mg/L))/
A AE B U e 1 5 B AR (mg/L) < 100%
1.4 HERMEE

R 19 25 8 25 B SR R S 22 R AE L SE L 168
rDNA 7515087 LA S A AR AR R AE S 05 T

R VR T 5 R WL EE 2 2% ) oK o 22Tk A 7
V4 7 8 TR R RS SR IR A 2 2216E BigRE #R3E h,
25°CHFR, RNV S AT R 2 R A JF
MR R . KN Bt B
HSFRIE

WARASTERRRY 16S tDNA B3, 3127203
KB LRI N4 DNA, PCR ¥ 16S
rDNA #853 F BE o 971 16S tDNA 541 fir i F (1) 5 1
Yyl A E 5 1, I 518 R (27F): 5'-AG-
AGTTTGATCCTGGCTCAG-3', I 5|41k (149-
2R): 5-TACGGCTACCTTGTTACGACTT-3', 25 uL
) PCR JZ Wi f& R34, Bitlk DNA 2 puL, 1iF [l
6514945 1 uL, 2MasterMiX 12.5 uL, #4li/K 8.5 uL.
PCR JZ W &40, 94°C % 3 min; 94°C 30 s, 55°C
30s i1 72°C 1 min, #§3F 30 ¥K; 72°C 4EfH 5 min,
PYG W 1% 0 B BRRHEE I re VR, G
Wik sg T AR TR () e A BR 2 w) B 2 i0E
Fri R, I FE4E S AE NCBI | 3E4T BLAST HXT 43
Br, i/ MEGAS.2 {3k i Neighbor-joining
2 (BB AHE PO PEAT RGE K T Wb, LA 2
R A

Bk B4 A B A AR RRAE R I 3 5 B (IR 4
B E T ) R O AN TR R G e T ) 1)
HEAT o AR E A AL RRAE G I A9 48 A E B 45
EIME AL R RS E . A SC R . H LA S
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(M.R). V-P SC50 | JEM/KARSCE: . a8, i
AL . T ER PRSI | AR EL R RS .
il TR e A T 52 5 0 R il S 5

1.5 BE. BEM pH M HEEEKIHEESRNSE
REBRYERNF

SIS T B ) 5 e R 430 R R L R RN
pH!', FRANKAREE 3 ANEAE L BRI IE LA R
A kR 1.3,

SEE BRI E BB — KA, A S S5
AR W 25°C, U 30, pH 7.5 DI IE IR
PR 180 r/min, 45 PR 1% & AR RN :

1) A 15C, 20°C, 25°C, 35C, 35C,
40°C G it H X R AR A )

2) FHAEF 10, 15, 20, 25, 30, 35, 40GH T
I 2k K B A A D)

3) pH: 6.5, 7.0, 7.5, 8.0, 8.5, 9.0G#H Lk
& k=R LY HIRED
1.6 THEEFRI LRI Z S ERE

S BT FH PLAREXT IR T 2015 4F 10 AW F 1l
AT ST L IX YT OO ER 5, KR
B, @R . B9 5d, RE(9.22+1.12) g, IR
JE(18+1)°C, £ (32+1), pH 7.69+0.23, H K —
W, BRRAETHOK, FHESETR, RS 3WEMR
— 7 SO IR EE A AR

ARG PR I 7 o2 R, WRIR ik
JEWE N 0. 10° cfu/mL F1 10° cfu/mL, T4 S25:
Wik 3 AT, BAFATRENLE IR 57 5 1 LN

TERTHE 20 B ACLE 50 cmx40 cmx30 cm 19 38R K 46
PN, S A0 U] 4 B R TR A A ), T A
K5 TR IR B 1) A0 PR 2R T 1R VR B, S i 4
#1721 do

S T4 I A R SR ML TEE X IR B4 A7 15 17 O,
TFRER 7 KILGNEEXT R A7 35 R

FEIT =LK XU R U b X R 2 £ 100%

TESZIG A5 21 K43 SR 5 B4~ 7K AR 8 % iR
SVRE, AR R RREA KR, AHTE R
Y EE ST IR A K PR

Bl H R (WG)=( L AR AR E ) 1R R 5 )/ 0 i 1
Fx100%

i 8 1Y K A8 (SGR)=(Z R 1K 8 — 9 1 K &)/
21x100%
1.7 HEAE

AT IS, MAER 3 R, AR
{4 Excel 2010 1 SPSS 17.0 #4731 . 1E
EIFGEIT AT o SR FHERL R R J7 2 0BT (ANVOA) I
Duncan £ 8 #1905 ik SHECIE EA T 483 br, 22
5B E KDL P<0.05 s pnifE o BT LS R
I AR AR (X £SE)YIE R FR .
2 ER5HH
21 EHO-UHMHBESHE

MR B KB B 16 FR AT BRI RS2

RIEMR, ZBRFEREN 96.17%, mAKNE
28.29% (K 2). Al EE MM SN O-1 &

*2 AR THESRMEANERE
Tab. 2 Thenitrite and ammonia degradation rate of screening strains

n=3; X+SE; %
strain number  nitrite degradation rate ammonia degredation rate || strainnumber  nitrite degradation rate ~ ammonia degredation rate
O-1 84.42+3.57 90.23+2.47 0-9 80.54+2.52 76.76+2.84
0-2 94.55+2.85 64.17+1.80 O-10 20.33+4.54 86.47+5.17
0-3 84.41+1.28 72.56+4.12 O-11 96.17+2.4 88.27+2.14
0-4 73.74+1.21 72.70+8.16 O-12 6.63+0.17 95.38+1.66
0O-5 0.48+3.89 82.04+4.32 O-13 71.11£2.72 88.07+3.59
0-6 95.91+1.55 30.3243.19 O-14 93.87+4.71 94.90+1.14
0-7 90.63+3.47 86.47+5.17 O-15 84.24+4.69 84.24+4.84
0O-8 96.03+2.23 70.97+1.41 O-16 91.08+2.43 42.30+3.47
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O-16, [AIET LT B R A M) L BRie 1, 45
R, Wk O-11 XF 2 A 8RN KBRR Y s,
M ASAIKE N 10.0 mg/L B, HTMSAEE
FREHR 96.17%, M2 AWEH 50.0 mg/L B, HE
REBRFN 88.27%. FfE X HIAK O-11 #E47T T 45
22 B O-L1HWERE

221 WISFARE  21E 2216E BilgRE IRt L5

7% 24 hJ5, APUEREIEE O-11 JE R BIE /N V%,
VR NG, KB IRE G, NEH, KigH
S, B YR B RE O-11 W WA

2.2.2 16S rDNA FIla#r ZIEFEY #5515
K/ K 1204 bp 4 16S rDNA FEPHFH1, 0552 1,
Ja, K IRAF P25 BFE NCBI #5122 064 740
PRI R, YRS 16S tDNA 3t K5 51 AH AL B 7

55

—
40
4 —

50

& 1

94%LL b3 8 BREAHR U EE TS, SR O-11 /Y
W22 779 64T RS R B R4, DABEBE Bacillus
korlensis strain V5.8(& 55 KT720281.1)AH
JFHMERAINERE . S5 R R, R O-11 55 i
A fifl B (Marinomonas communis strain AN32, %
S5 1Q409376. ) TER —4r 32 b, AHIMES 96%.
223 HEEANWEERD  Ftk O-11 MAAE
FERFE S FT a5 SRz 3 FroR. 458 EBR, Wk
O-11 HARMEAGIN R, MA AL R BE . SR
ER 38 I DL R o it 0 5 SR 2 oA R, TR
fitg . AR ER IR S &R A v . T (A
AANEYSEE T ) M O WATE RS e T )
7 Noguerola 2 i BAARIE, Btk O-11 5758 i35
L (Marinomonas communis strain) Y 352 < R il

Marinomonas basalltis strain J63(NR044416.1)

Marinomonas basaltis strain LMG 25279(GU929941.1)
Marinomonas ostreistagni strain UST010306-043(NR041352.1)
O-11

Marinomonas communis strain AN32(JQ409376.1)
Marinomonas fungiae strain AN44(NR133775.1)

Marinomonas brasilensis strain R-40503(NR122094.1)
Marinomonas vaga strain NBRC 103030(NR114183.1)
Marinomonas vaga strain 40(NR029228.1)

Bacillus korlensis strain V5.8(KT720281.1)

PR O-11 5 HAHSCH BRI 168 rDNA JEH T4 R 56 & B W 43

T EBCTF RN 1000 YR EZ FMEER I AY bootstrap.

Fig. 1

Phylogenetic tree based on 16S rDNA gene sequences of strain O-11 and other related strains using Neighbor-joining method

Numbers on the nodes indicate bootstrap value of 1000 repeats.

Fz 3 Btk O-11 A B4 L4F1E
Tab. 3 Physio-biochemical characteristics of strain O-11

T H item 0-11 W H item 0-11

B catalase M) || 2%ifi +
salt tolerance of 2%

JIKHE urease = | 3% +
salt tolerance of 5%

M.R S5 M.R test = | 7% +
salt tolerance of 7%

V-P 52 V-P test = | 0%t £ P +
salt tolerance of 10%

DIRTEN &N - | EERK -

griess test amylohydrolysis

7P - | RRER R +

production of ammonia test nitrate reduction test

il gt — | A A R +

liquefaction of gelatin oxidation and fermen-
tation of glucose

R A, < UERBIE; «(H FR R

Note: “+” means positive; “—” means negative; “(+)” means slight.

23 MEBEEXNEKE O-11 R TMERMER
Lk

231 BE T 15~40°CIEiME, FEIRE X
BIRR 2 AR L BRAE ST R L 25 R WoR (] 2),
IYBSEARTE 25°CE, XTSRRI BA &
R RBRBET), KERFSHI8 99.13%F1 86.39%,
MR EACT 25°CHE, BRI K BRAE T BEEE T
iR, (2T 25°CHE, X2 FhETR)EBREE
JI Y5 W 55 o TE TR 20~30°C T, TR R I A A%
RN AW ZBRRAEBLE 70% LA 1

AR ECIT T, 1 T B ok 2 o3k S0 il 28 20 14 i

SUMAS R, WRELE 35°CHE, LRI 47.47%,
M LB B R A R BR R &5 R 68.14%, 5
30°C B A L BRBE ) 22 5 i 3 (P<0.05) . £ 5 52 50
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SEAL, 3 TR R 22 B A 7 R i R R S TR
20~30°C, KR AN EE RN 20~35C,
232 EHE  EREXREM LR WS AN A
K& 3a), GnEhEEH 30 B, A A LB L F]
e RAE 99.13%; 448 /N T 30 B, WAHASRMZE
FRABITE 83.26% 1A 154 ER BE KT 30 B, FEARXT
A A R 25 PR B3 T B (P<0.05), KBRH
5] g FE7E 70% 2510 o

R X 2 TR R 2 B 0 20 I e R R AR
MEREENT 30 B, BEAEREE 0 TR R BRR B W
K(E 3b), MEREAE 30 B, KRB HKME,
H 81.98%, ZJGfH W TRE, andhir 35 B, HA
RERFN G 20 BFA9FML, L5 EH, %K
PR BR R R Bl R B A 30 244 .
233 pH Y4 pH N 7.5 B, BEARIIAS S A
EBRARIR BN R RAE 99.13%, Z )G k% pH THE,

110

|42 /% degradation rate

WAESR LR ZIHM B RIFE(N(E 42), HER
B, MRT 7.5 1, HEBRBEANLE 50%. 458 5
7N, pH U B AR 25 B WA S AU R A 2 R, HAR
1k pH K 7.5,

M AR XT 2 R R BR 22 pH W52 I AH XD,
w4 pH /NF 8.5 B, B pH TR, A ZBE
KRBT 4b), 16 pH Ny 8.5 W ikF| i K(H
92.00%, H5 pH & 8.0 Bf 254 & (P>0.05),
i 24 pH 4 9.0 Bf, HLEBRRAKL 70%, 5 pH K
8.5 B MY LBRH2EF B E(P<0.05), 4R E/mxR, 77
BEMRE A BRI pH Sy 8.5,

24 Btk O-11 3t FLANERT IR E RN E KA
241 XFLAEIIEENZM @ L
X URSRA M N IR IR [T B A PR RR, 751 7 d ), 5
FANGERAXT R A L, SHRIE N 10° cfu/mL
B, BEAS I 24 X IR A7 16 #8(P<0.05)(% 4), 1M

110
n=3; ¥+SE
90
70
50
30
d
0 . . . _ EEE
20 25 30 35 40
¥RFE/°C temperature
(b) /A nitrite nitrogen

i BEXS B bR O-11 2 BR LA A5 A (a) FIZ AU (b)BE ST 521

FE B[R] 5B 387 1 RE 28 [R] 22 5 35 (P<0.05).
Fig. 2 Effect of temperature on the degradation ability of strain O-11
Values with different letters mean significant difference between groups (P<0.05).

15 20 25 30 35 40
{RE/°C temperature
(2) JLASAA nitrite nitrogen
K 2
110

[4f#48 /% degradation rate

2
EF salinity
(a) WAHZSA nitrite nitrogen

K 3

110

30

10 15 20 5
PF salinity
(b) /A nitrite nitrogen

ERBEXTTE R O-11 L BRILAH A S () FIE A (b)RE T Y51

FE AN ) - B 3R 40 8 401 1] 25 57 18 3 (P<0.05).
Fig. 3 Effect of salinity on the degradation ability of strain O-11
Values with different letters mean significant difference between groups (P<0.05).
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110 ¢ 110 ¢
g n=3; FSE
§ 90 r 90 |
k:
£ 701 70 +
)
3
S 50}
g
& 30+

10 . : L : s 10 . . . .
6.5 7.0 75 8.0 8.5 9.0 7.0 75 8.0 8.5 9.0
pH pH
(2) TLASAA nitrite nitrogen (b) 4 nitrite nitrogen

El 4 pH XTEEE O-11 ZBR IS AR () F1Z A (b)HE JT A5
FE LR [R) 52 6] 26 7m 4[] 22 57 B 38 (P<0.05).
Fig. 4 Effect of pH on the degradation ability of strain O-11
Values with different letters mean significant difference between groups (P<0.05).

MWL 10° cfu/mL B, FBERRAT FLAEE X IR A7
TR B R M A 2 35 (P>0.05)

242 HEHRILGGEXTENERBIRI 0k E ik
O-11 X FLAATEXT IR A K 2 i L3 5. 5% BEAH
I, YW EETE 10° cfu/mL B, X %38 5 R )

x4 BB NAENIEERBF N
Tab. 4 Survival of Litopenaeus vannamei under the dif-
ferent concentrations of strain

n=3; X+SE; %

T e J¥ /(cfu-mL™") bacterial concentration
LiH item

0 10° 108
15 % survival rate  91.67+£1.67°
e Bl A By AR R R R 28 5 3 (P<0.05).

Note: Values with the different letters mean significant differences
(P<0.05).

98.33+1.67° 93.33+1.67*

F5 BEHMLPEIIE KM
Tab.5 Growth of Litopenaeusvannamei under the different
concentrations of strain
n=3; X+SE

) TS /(cfu-mL™") bacterial concentration
2R index

0 10° 10®
v L
Pl 9.2240.05°  9.22+0.05°  9.22+0.05°
initial body weight
&
AR 10.0740.12°  10.99£0.55° 10.51£0.27°
final body weight
[ 3% /0,
iniz/@ . 9.2241.28"  19.16£5.99° 13.99+2.94"
weight gain ratio
=53 3% /(0. 47!
R0 dT) 4 0500560 8.4142.63°  6.1441.29°

SGR
T AT 105 AR 7 B R R 2% 57 3 (P<0.05).

Note: Values with the different letters mean significant differences
(P<0.05).

5 AR KR I B A 4R R (P<0.05), I TR K
o 10% cfu/mL B, XS Ao 38 B R AR E A KR
A b, B 5% A AR L 25 7R 1B 25 (P>0.05),
SERIR, FRE O-11 BEA R U FLAN X IR i A=
K, Hg e B WE N 10° cfu/mL,

3 e

ST 785 2R R 2 A5 AU SR B KA T 5 e 7 B 3
PHEEA K A BN 2 ANEERE T, Jensen! Yy
W R, WA S ZREHE 5| H 7e sl i) 2 Fh A= 28
SHAELARE M. Li PR R, RS A
R R ReE 5 R SR S e v b B, I
iR PEISZ AR . A AR S
0.5 mg/L B, R aEEieR I, HLeasmoihe
WL, RN SFHEGET-PY, BARTE IR,
AN H AR XF HF (Penaeus japonicus)f 5F (1 2 4>
WS 1.072 mg/L, (HETRH IS LB, 4R
R T 0.1 mg/L B, BLAENE 5| X IR P I
W A PR, i B R AL AR AR AR i 2R
AL, PomAES T HRG, PE Gk B ) B
HRILE FRFE K AR R B 2(NHS) SRR I i e
JEAL N 0.02 mg/L.,

IR T KA rh AT I A 2 R I 2 R AR 1Y
SrE e, TAREPINSRETE I PRk 1 b
ANIFFEE AQ-3, MAHAEMILAHEE & 50 mg/L .
FRRA Ay 1.0x107 cfu/mL A, X IFASAS ALY
FRFAEILE 99.47% . AEMA POV FRTE /K M Hh i
TR 1 RS R R EL A v Ak R i e 0 AL R TR
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Pk SZ-3, TEAHRRER BT MR B2 5 mg/L B, R
WS N 1x10° cfu/mL 1Y SZ-3 4 1A, 16 28°CHYK
AT 96 h J5 B ARG I ARk 1) 2 i % m ik
91.78%. FhIRAEZELT MO IR h 43 B 3145 1
PRSEFE - AR AN ys, SHERSAZ 36 h
(22 BR A 64.14% 0 5 S ISR 5 1t b 43 8
53 1 ¥k E K24 i (Bacillus megaterium), 24 h
SR LA 97.7%. Zhang PN 1 BRI
# (Pseudomonas sp.)vi F T/KAbBirp, Hi5% 18 h
J&, BT AN EERFEN 95.0% 3% LA 5 ik
BN BRALET X —FG FR BB . ZTX 2
il IR B JBE B, AT o v 5 20T M IR 6 (Mi sgur nusan
guillicaudatus) %78 i 3% H 73 B4R 1 AR ZF AT I
(Bacillus sp.), [r] 3758 K A rhom A B Mk Bl 1x
10 cfu/mL, 14 d J5& 20 AU RS R £h 75 it 43 5 R AR
T 34.97%FH1 89.46%, %43 i R R XTI AH A A
EBRAE ST = T X R A LBRAE ST . A YT
R 5 8 M I8 v 40 B 0 e ARAS I B AR O-11 8 [F]
Bt R R RS A AR, R SRET, 2
AR ERRFREIE 99.16%, 2 A &bk F ik
92.00%,

GEE T A W2 B BRAR A RRE () 28 58 25 R
MG RBP4 B AR O-11 5538 3k 1 2R Jfd 7]
RGO R . 1R B 8 T3 R M
L)@, 1983 4F, van Landschoot Z£PTERFIE A Br
P & i A, communis F A, vaga i & R, TG
IR TE A B R IR I R st A5 2 5 5 1T, 3K P AR 4
P 5% m AL A0 e AR A AR ), DR b g ST T
AR JE o H AT R T S R AR
A TR P O 122 5 450 MU 7 3
fLIE N 5T B 3AS 1 BRI SRR A TS YS, X PR
B YR RS . AT 25BN Rk
H B E] 1 BRI A I (Marinomonas), % B X
FE 095 D LT 20 T R 0 B I P 4 15 APl
YE8 B A B IE R o X SE oY 45 SR R W,
MR AN ST A )z, DIfe A 5

ARG KB, KR EE | 8BS F pH X438
FE O-11 KRS AMARWICEL A B
SER, L AR 2 I I A 2 RN 2 Y 3 A
WIFAME AR O-11 I AY A A EBRRAE 70%

DL 20~30°C, #hEH 10~30, pH WIH
7.5, BREBRFLE 70%LL LR E A 20~35C,
EREF 30, pH NN 7.5~8.5 454 FR At M KRR R 4,
AT HELE 2 XTI R4 H IR FNAR B T X HRR
B KRR AR BE | Eh R pH HEAT TN E, 4551
WoR, HBRHIXFREKIKIRETE 20~34°C, $hEE
T 18~34, pH 7E 7.14~8.42; 78 X F 5 /K AR iR
JETE 18~30°C, RhIETE 31~37, pH £ 7.74~8.12,
5B EME O-11 A EBRE A M AN
S PR Y PR LA, 3% 2 AN M IX TR B it K 4
B Ak PR T 118 U 80 748 Ab 6 2% TR R 25 B E A (I A
BRMER)IFA S i E T, X Ui A 5T
fifi e A T PR O-11 783X 2 4™ Hiu X Al 2 7K A v ] LA
AR EBRTRASRAMEARX 2 g EA.

2 P RRRR R B AT 6T PLAA T X R A S A
KR SE B0 25 R BOR E AR O-11 FEWE R
10° cfu/mL A A fil f 25 4 155 W AR B A7 2, 38
REARHEXTIRAE K o FERMRIE R 10° cfu/mL i,
Pt ML & Y X B 1) A7 3% RN A K T T I 3 4 5
(P>0.05), XULIABERE O-11 A{LA] 5k £ BR KK
RS A AL, X IR B A7 I e 2 4 i,
i H A R B — 7 R R
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Screening and identification of an efficient nitrogen-degrading strain
and application of a potential analysis

ZHANG Jiashun, LU Na, TIAN Changcheng, LI Yun, PAN Luqging
The Key Laboratory of Mariculture of the Ministry of Education, Ocean University of China, Qingdao 266003, China

Abstract: Nitrogen accumulation is one of the major causes of water pollution and eutrophication in aquaculture.
Excessive amounts of the toxic forms of nitrogen (ammonia and nitrite) have a considerable effect on the survival
and growth of aquatic organisms and thus lead to huge economic loss in aquaculture. Biological nitrogen removal
technology is an efficient process for nitrogen removal from water in aquatic habitats, wherein probiotic bacteria
convert nitrite-N into nitrate nitrogen (nitrate-N) or nitrogen gas. Moreover, owing to lower energy consumption
and operation cost, this technology is commonly used in aquaculture. Many studies have used several kinds of
bacteria to reduce the toxic effects of nitrogen and demonstrated an improvement in water quality. The present
study aimed to identify bacteria that efficiently removed nitrite nitrogen and ammonia nitrogen. The strain O-11
was isolated from shrimp culture water after enrichment culture and had removal efficiency for nitrite nitrogen and
ammonia nitrogen of 96.17% and 88.27%, respectively, in 24 h. Molecular biological and physiological and bio-
chemical identification revealed that the strain was closely related to Marinomonas communis. The isolated strain
O-11removed nitrite nitrogen more efficiently when the temperature ranged from 20°C to 30°C, while ammonia
nitrogen removal was better when the temperature ranged from 20°C to 35°C. The nitrite nitrogen removal ability
of the isolated strain was stable when salinity was less than 30, while the ammonia nitrogen removal ability was
considerably higher in alkaline conditions. A safety assessment revealed that the strain O-11 was safe for Lito-
penaeus vannamei when the initial bacterial concentration ranged from 10°to 10® cfu/mL. The survival rate and
growth rate of experimental L.vannamei significantly increased when the initial bacteria concentration was 10’ cfu/mL.
These results demonstrated great potential value of the isolated strain O-11 as a suitable candidate for the removal
of harmful forms of nitrogen from aquaculture water.

Key words: nitrite nitrogen; ammonium nitrogen; isolation and identification; Marinomonas; potential application;
shrimp culture pond
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