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(1.t ARAO KA L AR S A T RE S 7 i T S IR 2, 2822 2710185 2.t EAR OV K22 (I B )i AE 4B, G 264000)

FEE: 4R B K A s U B R X AT LR VAN, BF 90 A 2 K = R B It K AR AR TR A
Wy rb i g 2R B BRI B, B 2R 50 1597 8% F198.5%, L84 58 ¥ Nkt 45 2F HU KT B (Bacillus coagulans).
7 26 HH 2 BRI PR3 9% 2R AR EAT 04, 2B bRpH . C/NSEREVEFE) T, JF FL il g o a0tV ARt 2 B P
IR AR TR N A A 1) . AEBLIEA b, 5 075 108 R PR 5 A S5 = AT 915 A8 B R B38 S L /= il i B2 6 1, i
HEFREREVN TR ER A E . WIEIRE BB E AR . S4MERMESHACEEaE. #
REBS . S AEMAT 2R FR AT B AE BL, IR 5 & it A & R bR . fEZ A S & N P[RR, AR £
TEA LR, AERENEE 18R, B & WA SME R VIR 2h & G P, XS E a1 s 45
FEIR, WNEBIRFFIRIRINE A B 5 2 A B i R v T &2, 7RS35 14K, X 22 8 R4 Hidth
HR2f%. kel I, 26 WBA HE B EE, FEeE RO MR, (HX0 AR & B SR A B
=, WA EERRAESHRR T R AE T HAR S

XA AEAMEE, EAWE, E&; WL, #R
hE 5SS Q938.3 CERFRIRAG: A

TEIK 72 Fe B of BN K A b R R 2
25%11 2 FI K =S ARISCR] i, % Bl 1
SEFEME. R, AU I R g B
XA R HUTE K A B, X s U %,
e LA T SR A 0 56 4 SRR 68 s 1 T KR
th, T B RAMREAE . KA R T AT T
—RIUE R B, A AN B8 B R TR A
FAFEATHIO B D R AR B A
TR WL 53 AR 0 Pk B e S
MRS B4y LB S 2RE, R R BRI
U R R RSN T I B b, 55 2
KRR — SRR S SR k.
LEFAT R (Bacillus subtilis) BA 55 K P2 1§ R 4t, 18
LA K IR e R TR R A U B
bk R B B R CEE . SR, 4F 4 E
R TR PR . SE S LS

ks B HA: 2018-08-28; 1517 HEA: 2019-03-11

X EHE: 1000-3207(2019)04-0875-09

ENBRE N TR, EEATESE —RE L)
BE. O T Bl B2 AT T 55 0 K T LD
(KIRE AT, N2 IS i FL e P T T FE AR SRt
R 1 SR A5 A2 S5 T B IR AN & e e TE A
Hli s S AT B 2 e SR AR P 2 A AR
TR bR B BEE TSR 1 1 15.6%. ARSI Z A i
RRANMFEAR T IESAT T REREE AR 1 HE
W 1 ) R AZ T RRB38, e B Al ARDR) b Al i 1 B
(s iR m 72,5765

BRER DA R FERN TR N
ok, mEaE A Wi, KR Z B,
PRI TE IR & AR #h . — L & &
[, — R AN E R LR S 5 A
RETE R AT AT Lk 1 K6 B g 2 U H)
R E M SR K VRS U8 P 2 07 3 At 2
R IRE A .
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AHE FEAE ARG R B A b, Oy 7P e
IR &S A I 73 IERCR, U R S
FrPE bR F O i HY SR R R R T, DAL TR
AT, I 30 o VB e A 0 M IR B A I R 4
Vo PG 07 T k5 B3 (B ) MR PR AR 1 A
ZF AT BN R C 5 f 2 A B, 8 I IR e S 47
P AR SRR OGS 9 . B R R . A EMA
SEAUAT ) REAT LU, VRO B G B RO K R 45 T
T ROR, O 2 A R A 25 11 70 T A AR A BOR
.

1 #RERZE

1.1 IR

R TG AR AR B 22 %2 BT R
M T 2 A0 3R T IR B A SR KA (SR 1), St
8243 . I FH fa: BIHE(10—12 cm). fif . fiff
(8—10 cm)HY [ Z8 2 T /K = A LT

HEEAE . BERERE AR EM H Ll AR 5 Rk
AN TREI AR A B2 =) B 2R AT 30 5 MR
FEARF= R A R A A .
12 EHMIEEE

BHRBFIESITN  REMKEEA 2,
A B RE SR o X SRR B VR RE S LT Ab
A BIRRECL gVRFE N B3 A9 mLIJC i A B L
IKIES G, 30°CHR Y 1 K30min, & E 15min/5
B EIE, t AR e Bl . KA E s
B R IR BT R R R B e
DA Yo )42 Foh 2 4P B4 U5 28 S0 B2 2950 mg/LIV iy
WEREIEFRE D, AT ES RN E £ R 7,

#£1 REHBIEXESR

Tab. 1 Sample information

KFEH Ty KEE S TeREE
Sampling S Ziﬁéﬂ?ljj i Water sample Mud sample
date ampiing focation number number
2015.06.29 ¥ T S8 FRGE LI 6 2
2015.07.20 FT P B HEMIEE 1 1
3
2015.07.20 FE T2 [QVHUFFRAH 1 1
I
2016.05.25 FLHIBLAEK 20 14
JK 1k
2016.05.28  Z&2 T3 K =Tk 7L Fr i 2 2
o FEHE T I
2016.05.28 g 513 i 2 3
2016.05.28 % T RIRFFIH I A 5 4
FEYE I
2016.05.29  HF TR AK A (2% 1 1
W)
2016.06.01  Z& 22 SRR FRFA IR 10 6
B3 e % B HEfm IR
PRz

REREIYIG A3 K . YIS R 5 SR AR K
Lok BRI B AR, FLU L HObk, RIZAitk3 s
B T-80 CUKMRAE & .

V73 25 19 3 (0 O Mk i 52 56 At B R 9 181 i i R
Agoo NIRRT, 7 AN B2 H20 LKA,
PERP IR 10N mL, FEWIUERE 50 mg/L.
I KBATIR S R, BERR24h I E KR I
RIREE, M3

ERRLEE  TEEHME: Kxhl Aixh7 &
LRGP EGGE )G, KB CF LAERGEEETF
MY ot 2 B R AT ) e

A B A AL % 8 - APT 50CHE 1R 56 2% Mllapiweb-
API 50CHBV3.0 43 # % 5& #4# PE (BioMérieux 22
F]). BioNumerics’EY) 7 T 8 {4 (Applied Maths 22
)W xh 1 Filxh7BE4T A4 A4 s e,

DL N AR 54T 16S tDNA #5437 41 1)
PCRY 1, 5I¥K: 5'-AGAGTTTGATCMTGGC
TGAG-3', 5“-TACGGYTACCTTGTTACGAGTT-3'.
PCRY L 94°C Fii A8 4 4min, 94°C A1 30s,
56°C 5 PE45s, 72°CHEMH90s, 354G 5 72 °C ZEAif
Tmin, 4 ‘CLRAF. EHCPHME s B, BT 157 41 ik
47 Blasttb X}, FIFIMEGAS.058E K Z AL B, 5 i
WRIAT 2 T4 5E
1.3 BEHRIEFFENRK

fs 308 75 21 it xh 1 R xh 7 B AR 11 2 90020 3 $ e T
PACEE 75 5L, BT R R A ARk, BEEAR A —
AN FEAR I, HAR AR FEAE R E30C, C/N 15,
pH7.0, #:J£0). 200 r/mindz% 55 7%, 24h )5 I 52 B K
AgoofH-

EERSEE L E: 20°C. 25°C. 30°C. 35C.
40°C.

pHi%E: 6.0, 6.5. 7.0, 7.5. 8.0. 8.5,

ShERAE R E: 00 3%0 5%o« 10%0 20%o-
30%o.

C/NESEWRE: 2. 5+
14 BEHRHZR SR

PEEHCH A FE AL . MR H# . K E (50«
2.48) g EE660 R, 143 N114, FA3ANE
Ho B AR . BI4ERTH
IKAE XTI . 552 % 55 6 2 VEE AR AN [A) MR B2 i xh 1 1
T, SR 7 2 VL FE AN TR B R xh 7 B R, B TR
B4 R10°, 10°, 107, 10°8110° cfw/mL. 2R
6 E IR B 0.5 mL, ESERE AR, WL R
14d, HH [F] 5% A 37, W2 B Re 1 S AT BhIRES, 4t
TH14dP I R ET %R,

10, 15. 20",
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1.5 EAESHMERMESHIFIXTKBRBIER
REIEM
E I H]: xh1. xh7 2 A 50 0% % 1

24N R R R A T, B3SR A S0 =l i AR i itk
BRI e & AR E RS . Kxhl. xh7TRIB38:
FRE10°A/mLI, B0 W4 5 LLL: 101 A 52
JRE A

RGBT LR E S MR H (kR &
W JEAUNEE . R SRAMEME . ZF AT
B A2 B O TR a6 AR ), b 1% iR ZH OE
HPRGRL, AN ERERL, B Bl 4 4R
TPkl 56 FH B A= B TE VR TG A A FE B A R A
AT RS, BERIRI LR E 910", 3
ThIHE S . A I R SR R, SRR
J£59(207+7.58) g/m’, BERIGR K F7 LA 31, W3R
B (57+3.24)g/m’, F By 4k 5
4%—5%, TR A IR ANV E T R — 5, H B
120 g RIGHTHHMIBYILEK A A8 m’, 4 &
M3 B K AR RT W pHoA 7.5, BRI K T 4% ) AE 25—
30 ‘Co M55 /KAR IS IINH,CHA W, 85 K R 4I46
MER(TAN)KE 26 mg/L. 7RG, vEHL
AN [V T) SCHORE, 5 % UK i e b . A A
3R 52 R BURE B 18] A0 Cin N B A 2541 7510 ) 1
6h). 1d. 5d. 9d. 11dF118d, 32 5E i HURE RS 8]
900 (I A& HI5 FE H6h) 5d. 9dAT14d.

BEERIE: R RRAE e .
AT p=A pe/bX25.0/V gt

A AS I SR B AR A o e Ik
W5E

BRI RIRGETTEE I E .
1.6 HiESH

s 35 F T S b v 2= i AR s,
Excel 2016f1SPSS 21.0%F #4447 G i+ o0 Hr Fl 2 3%
PERE56(P<0.05)

2 R
2.1 SEMRBENGELE. ERZENTERSN
)

SRMEBENFIE ARG RE2 D
(1), SR FH E R & 43 BV 0 3k e 258 % e L
(I TR PR, L0772 HE ORR BRI PR, Ay 44 Juxh1-xh9. X9k
B PR BRI 58 B, 24hi xh 1 ATxh7 95 Ak
B 2 T B AR R 35 2190% LA o 72hifxh1 5
xh7 1 B (1) P AR 253 01K 97 8% F198.5% . —HTEH
A B T i o 20 2601 B e 20 1 B8 35 v 1 A T vk
(£ 2).

R2 HEEMRERMERERER

Tab. 2 Results of ammonia nitrogen degradation rate

F# fif % Degradation rate (%)

A HStrain —— 24h 48h 72h
= 0°  67.3+1.35"  75.242.86° 79.5+0.35"
xhl 0* 91.240.97°  94.5+1.54° 97.8+1.68°
xh2 0° 78.142.68"  85.5+0.79"  88.3+3.54°
xh3 0°  81.8+1.75" 82.1+0.98" 82.4+237"
xh4 0°  88.7#3.54° 91.742.49" 92.4+2.58"
xh5 0° 71.942.35"  89.143.24"  83.8+1.58"
xh6 0°  87.2+143" 86.8+0.89" 79.1+2.02°
xh7 0* 92.3+1.29°  97.2+0.92° 98.5+2.01°
xh8 0 83.3+1.13"  88.5+2.11° 89.6+1.98"
xh9 0°  82.942.04° 83.4+1.11° 85.5+1.56"

i RS B AR A RS SRR 57 R 35 (P<0.05)
Note: Mean values in the same column with different
superscripts were significant different (P<0.05)

BHRHEEER  DHMBUERI, 24N E
PRI AA S5 AR, BETE W27 10, JoEE, 9 s il [,
AN DB RN . AL R B 5
A (AARYE L2 FMY M CEILAE R %
SETNE) K HwP 50 N AT

V455 FRUT B R T FP T APISO CH 2 AT 14 46
SEIRTS%, 3 %R AR B AE AR N . S
UK %552, xh1 s xh7 55625 2F FAF B (Bacillus coa-
gulans) P AHALIE 53 711°999.6%596.9%

N7 35 T o 2 R 4 386 21 K P 291500 bp )
16S rDNAJF 41, TENCBIHHBLAST EE X 45 3 B R,
xh15xh7 751 55 k45 28 AT B B AH AL A2 99% LA
b ERECE AR B R R R ORK B AR T BIME B, 5T
R IEAT F 50 53 M, LR BLBYSIE (Vibrio atypi-
cus, B35 IX86TIINENINRIHMERARE
o g5 RIEIR, xhl. xh75 54, ZF A 5 %5
NR_041523.1) 58—, ULHHIH L Bk S &t 45 2 10
SRS R (B 1),

BRI R ERMA  FEREE IR AR
RIS 27w, xh 1 FIxh7 PR B 2 pH I 20 AN K, 7ET
FRPE. YRRV RS N R AR K R F . o,
xh 1B Bk 1) & pH A 7.5, xh7 B Ak (1) B & pH N 7.0
(K 2A).

TER FEAR T-35°C i, W73 20K B 1) A o i 5 FE 11
T 48 K, el i R AE35—40°C £ 4 ; T
FE I8 2145 CHY, xh7 B PR A KA 52 52, xh1 B8 R 1
A KR BT, 1B xh 1B AR R R AR 1 xh 758
(K 2B),

TR EE AL R, xh 1 AR AE KA 0L R 47, 6
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KR R

43 %

JEE R 10%o s A2 AR Dt £ 5 2 v 230%0 i, 20K B
MK I 52 3 — e FEBE IR, AgoofE P E 200 F .
xh7 B k52 8 B AR ARSI AN K, 46 AR FETE A o[
N2k (B 2C). BRE R, fE—E VG, XS

=1, C/NNSHS P RR B AR KR I B 4, C/NCN208T
xh7 B bR A KR 32 52, Txh 1 g R AR H A K R

(K 2Dy
B R MHEN

FERAN B RRERE T,

El [ ES SV AR IPNS
BE % C/NIRTF i, xh1 5 xh7 PRk 8 A o0 18 15 TF

T AP 45 & BE AT RS I, R HBLAE
THLG, 5HEMRA R ER K A T 2% 7 (R 3).

76 xhl
100|L NR_041523.1 Bacillus coagulans
60 xh7
100 | L—— NR 149205.1 Bacillus ndiopicus
NR_042648.1 Bacillus cecembensis
0 99 NR_115952.1 Bacillus isronensis
NR_074540.1 Bacillus cereus
08 KY034389.1 Bacillus pumilus
100 NR_074923.1 Bacillus licheniformis
99 NR_112116.2 Bacillus subtilis
100 L NR_102783.2 Bacillus subtilis
JX867739.1 Vibrio atypicus
P
0.02
K1 Wk T8E
Fig. 1 Molecular identification of Strain
3.0 A 30 ¢ B
25 //—0\.\ 25
20— 20 |
Fst F1st
1.0 1.0
L —— xhl L ——xhl
0.5 —s xh7 0.5 —=—xh7
0 . . . . . ) 0 . . . .
60 65 70 75 80 85 20 25 30 35 40 45
pH i g
Temperature (C)
. 2.5 ¢
3.0 c D
| ﬁ\ |
2.0 151
15} g
= S0t
1.0
05 | ——xhl 0.5 ——xhl
. —e— xh7 —a—xh7
O L L L L L J O L L L L J
0 3 5 10 20 30 2 5 10 15 20
i CN
Salinity (%)
2 BRRESFRRAERIAL

Fig. 2 Optimization of strain culture conditions
A A FIpHA PR R A AR LA B AN R T PR B A A LRSI C. AN () B P P PR 1 A= KA LRI SE IR D. AN R C/NSH TR
PR A B R
A. Effects of different pH values on the growth of two strains of bacteria; B. Effects of different temperatures on the growth of two strains of
bacteria; C. Effects of different salinities on the growth of two strains of bacteria; D. Effects of different C/N on the growth of two strains
bacteria
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Tab. 3 Safety test of screening bacteria

WK RAETE Be 173

R

Trrigation Perfusion CurnulaFive fit 7] >{j{i§
Group material concentration — mortality Feedlpg Action
(cfu/mL) (%) capacity  state
1 AEBEIK 0 R IEW
2 xhlE@R  1x10° 0 E¥  E¥
30 xhlEw  1x10° 0 E¥  E¥
4 xhlgE@ o 1x10’ 0 EW O IEW
s xhiEgl 1x10° 0 E¥  E¥
6  xhl@EWw  1x10° 0 E¥  E¥
7 xhTER 1x10° 0 EW O IEW
8 xh7EW  1x10° 0 E¥  E¥
9o xh7EW  1x10 0 E¥  E¥
10 7w 1x10° 0 E¥ O OE#
11 xh7HEl 1x10° 0 E¥ E#

S5 R RWIBRIE A, W DLR] T AP SR
22 ESEXKBIFHTHREIFN
BE S MME M ESHIFREKER

SR, BA B W E T H AR GRS 1) 77 AT
R, 15 I 52 6 1R R DR 25 B i R B K AR R 1
AR BER R E K, fEE IR, EA BHAHNERRL
EMWH. FAFHAZASEEZRANLE, HE
T2 X R S A 4 . BERF R4, 2B 11K
MZB18KR, EEWAN G MM HA RS EERA
B3, BT HARSA . sk, MR 51K
TG, B EHHAME R & RIEH L, B11RE,
FEAT 1 mg/L; HFHAR T ALK A, EEEA
MEAESE BT RKE. &R, ming
B 1 6 4 B i s B AOCR P O B R
(Kl 3).

AE S MM RE SHIFIXT FRE KA T
HERBEENEM {1055 SN TR
SENEIAE, EERA SN EA MRS
BRI —MaT ERERES, I HAE S AN E A,
b0 MR 22 S AN W3 5 TS N R A EML R 2 A T
{140 T 2HL A5 25 A Bl 1) A5 S0 R 5 235 B A X e 1, 9 AT

AABOPN  FNEAMIREERIANE A A REEES mglL (8 4).
16
) ¢ = I ()
Ei| [ = X} (R
ERl a = e A
e % 10 ¢ 1 = ﬁ% B
& ; aaag? b = 2%)& El:/lklil
g% *[ITTT it = AR
®WE 6 N
E R
‘g 4t =l d g aad
g f B Hﬁagb b b 2a
E 2 érl ﬂﬁbcc.cb da, gad
o 1 {1 T NPRETR OResanR
0 9 1 18

It} [

Time (d)

B3 R A 2570 FR B K AR R R
Fig. 3  Effects of five probiotics on ammonia nitrogen in aquaculture water
(151K Ji A [N 7 BEZE 5 B 35 (P<0.05); T A

Mean values in the same column with different superscripts were significant different (P<0.05); the same applies below

8 1 = i ()

| = X ORIR)

=2l i)

o R

| = % EM B a
| = SRfEAT I |

g/L)

L R
o

Nitrite content (m;

S = N W kA A

| D BARK

aagaadaa agadadag
ORCHENM - OSPIAE

(7774
NSNS SN He

0 1 5

o
(o

)

V77777 A

DS SN SNN\H o
RO XX XA &
(T
V7S
DS NN\HHe
RNSSSSSNY

(A=

o

K4 TOR AR 2SR TR A8 /PR A R £ PR 5 R

Fig. 4 Effects of five probiotics on nitrite in aquaculture water
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B ES MM M E SHI X FRE K AR
LHEWF MEEORFF UG, ININE AW 5 %
FOAF B R = T AR S 2, R 27 5/ mL e
F R AR, SEWS FRMFHHERYE L E
e T HAR A AL, 23k 218 5 AN /mLAN9 JT AN /mL
H, KL HARH B A, 136 =38 Re R HE 2R 1
HTE(E 5). AEBSRITAG, Jt& 40w H R E = W]
BART HARRIG A e R4, 72 57 B3 55148, 6
MAFEHERBELSEGW . R ELZE R W]
E.

3 iTig
3.1 SAMERENTFESESFHNML

ARG H ' AR 7 BV 0 e 15 21 9 PR v R
R TE RS N 25 AT 1 R (Bacillus) H) 45 2 AT
B (Bacillus coagulans), X1 & 5 M i R 5 1) 15 3
97.8%7198.5%. 15 B ABFJush H— 5, sega”
MNFRFE KA R I8 HY ) B 4 2 AR B, N AR
AR BRI 25 B 22 43 5015 80.1%H191.2%, AT
AT AR ™ o R 4 1 DK R 5% 4 i 3
eh I8 H R B4 2 UM T, RE S AE 14h N K LT TR
A0 mg/LEE0" . ks Wi ys e
BESESE T KRR E AR B ER, SN
S FLFT B 8, 7E24h P TTIA F179.70% ) B R
BEAh, FHHE i (Enterobacter sp.)' . X% K (Gor-
donia). éIIfJ?(Rhodococcus)[lz]\ B (Lysobac-
ter)~ BB (Pseudomonas)™ . FERIAT B (AL-
caligenes)™ . I (Denitrificans)” 2 1 bk
BT ke, S50 AT A [ R E Hh P 2

RGBT KR & B TR K AR B 950 (1)

5 R G e KORE BV RE o R R A
LB, FE 0 DA A% 75 15 -1 I 3% K 5 2 I AE 1)
FEOF 7. H AT, W R L 7 R A 3R
G FRE . R FNE M A B IR 4. WA
FI S5 T S BRI T 1 97 0k 7 v, % SRAIE W
AL G TR A A B H Rk, tBf
BT 38 3ok 76 35 772 2 TR S AR 7R 71, SRHEI H 1) B8 Pk
MIAETERT . BSOS B8 95 S AR S BLAE o fk — b 7
i%, BIURR A By 22 05 04 110 B8 Pk AR R 1, Tk fidk
—Fhal 2 Bl IR 2%, i H 1R R B 772
A AR, AT S 7 3 ke o %o T 0 G B i v R it
W WAL pHy BEIKRE LML ERA T
R il = S0 R AR TR RO B 15 SR R A 5 B R,
T Gy B8 o AW 50 B A2 70 55 97 2 HP AR N H, CL
B ok — B HEAT O 38 13 B T 2 B AR = AU
[Eal7

o i e (R 2 4 2F PR 1R 8 7R S AR AL G
R, 2R MR SZpHA A2 AN K, pH6.0—8.5KT,
AgooHIGAARFFIE2 /AT BT IR NAZAE35—40°C
fedas 5 —E 0 N GREEAR T-30%0), #hFEXTE &
() A2 R VL B2 A RS C/NCA LS IS 7 b T AR KR vt
B, C/N208 xh 1 EARAK IHZE K R UF . 25500
B, 030 2] (1) P PRt 45 2F FMF B pH . C/NIE B Y5
P, IR AR b, TP U N E
A 3 A 0 0 37 B b 35 F e A5 2 AT R IR
pHAIEE B HAT T2 i Rk e X AR 2 A
Tl E AT A L HET N
32 EAEXKERAEIE

V5 7 6 HH AR A AR R T KR el K R HE 4T 1
P, SR i A RN 2 —, B2 AT 707 348 B Rk 1

120
= XfHE (W)
=0 HE (A1)
100 | == A d
»él [aa i8N l d
5 g0 | = BMEME J_
8 = AT ¢ S o=
22 | =aew Tk b g2
ek%}? 60 a @ N ‘L ab 4[|
R = a (| a
& § a _\ \\
S 40 b7 ¢
g b 14 I\
El) DI |-
< 1 B |==
20 - -‘f .
% ::':11: \ -
0 BN
0 5 9 14
fit TRl
Time (d)

5 TURMCE A BT FRIE K AR RS

Fig. 5 Effects of five kinds of probiotics on algae in aquaculture water
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HEZ — . {EIRIERK AR 2 H, 8 i i M e A
7RI B2 AR R G E R R N SR BE B 1) 2 A
Mo WE R TR FE 1x10°—1x 10° 1 Wk 485 2 T 1,
14d N B S5 B B I FAT BIPIRES B IE R, AR H
BUIAET- L%, S RERR A B R K X IR AL T 25 57, 3%
A B VR A 22 A 11

CLRI B 70 CLUE BH, B — T8 A A P 7 42 i)
KR T T — R B R PR Y, R e Sz PR
A FE, SRR 2R a2 R DL A 26 T L R R HE
YER o AT F0HE FT 3 77 38 1A 5 2R AT B 5 AN S
07 34 P 0 &5 28 PR A O 1) R 6 B, FH SRR % 7Rl
IKAR AT o A3 20 2F FH AT B B & 10, Al 2 2
TR B SR . REE N R NERE N T
VI, A OF AT R R — A RS RN R
TN, DA SRR IR KR K5 . AN
SR EREEWAS RIFMFR AR, MlE s
LRIHR, A WA MRS BB, 211K
&, TR T 1 mg/L; F HAR T HAMSAE, E5H
HIR AT E— BT RGKTE, Ui A
AANRPE I RS, T2E T2 TH
FIF I, AR 3 & 2 LR, WiksdiE %
) AE IR 2h & A BT, AT R = A ALK
WASER ERFTIE . R A WA S BERRHAT
THIR R & & BRI — PP I 5 B e 35, 7250 28
18K B R FK, W INMEAEA — e
TEAE PR Eh 28R, (LGNS . 15 5 2252 & B )ik
A SO AN D TR = SR (=K A i< WA P X (A | R
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SCREENING AND IDENTIRICATION OF DEGREADING AMMONIA-
NITROGEN BACTERIA AND ITS EFFECT ON
WATER QUALITY CONTROL

CHEN Hong-Ju', WANG Hui', KONG Wei-Yi’, XU Gao-Peng', WANG Xiao-Yun', ZHAO Yan' and JI Xiang-Shan'

(1. Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and Prevention, Shandong Agricultural
University, Tai’an 271018, China; 2. Ocean college, China Agricultural University, Yantai 264000, China)

Abstract: Excessive ammonia nitrogen in the aquaculture waters can impact immunity, growth, and morbidity and
mortality of the cultured animals. The ammonia nitrogen in aquaculture waters is mainly removed by microbial degrada-
tion. In this study, two ammonium removal strains were screened from a mixture of water and sediment in variety
aquaculture ponds and identified as Bacillus coagulans. The degradation rate of the two strains were 97.8% and 98.5%,
respectively. Two strains could adapt high pH value and C/N range, and have high resistance to high temperature and
high salt. The oral administration trials verified that the two strains were safe for cultured aquatic animals. The two
screened strains and the previously obtained mutagenic strain B38 in our lab were mixed with 1:1:1 ratio to make a
probiotics complex, and its effects on the amount of ammonia nitrogen, nitrite and algae were evaluated by 18 days
farming trials. Compared with the four commercial probiotics (Photosynthetic Bacteria, Yeast, EM and Bacillus), am-
monia nitrogen decreased greatly in the ponds using probiotics complex. The number of algae in the ponds using probio-
tics complex and Bacillus from the 9" day was higher than other groups, and the amount of algae were about twice as
much as the other groups on the 14" day. The probiotics complex can reduce ammonia nitrogen and increase the num-
ber of algae. This study provides a foundation for the development of complex probiotics.

Key words: Ammonium removal strains; Probiotics complex; Ammonia nitrogen; Nitrite; Algae
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