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TE: IR T T (Bacillus cereus) T Bk TC-1 LEAN [ FREE Z5 A 14 A8 3 I M B JH X 19 o ol 20 T 11 V5 T8 2
B, JFRTASFERE . pH. R . PRS0 BRI A KOS RS, IR RS A BGE B KA, Bk TC-1 X
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T HE B A7 P A R L, R R
A IE P KA R . VRN E 25 S5
TR M K T S SR A W R AL K s AR S
AR 2 N S 20 R I G % R T
BA A S ANEER K L R, MR SR AR Y
(9 kA RAR, AR R IREE RN, A
TR MRS EEE, NMUSTHEKEKZEMR
WA, FEAIFA KRBT, RaERER
SEATREYI, UM NS A W L A e 4O,
WG, I b 25%~T75% 0 5 K AR AR 2 e A
HHE, WEERAEOTIFarse -, Horh D i
W R ATED cao ISR, R
PSR A R O B D B A A O DL
A, ST E R R e B, N T PR R SR AE
P R i R 4y, IO U] S Tt I e Al
FAAS AL, B B SR BRCRS Tt 8 s K e, o7 45 3 1 e
TR, MR IR S RGN E .

Hl, BifEfasAa FlEENFREZEAY
L Al ARkl sk, W E ALy
PG Z R, B m 2 0 154
FEHE . 255 R AT R, A A
ZRNTE, MO YRS EE TR, %
PR HA PR B AR, BORIEBEDS | A A
MR D REN™, e KR BER . dERE KR 3R
frSE R EE EEAEM, MERA RS, B4
SRR, R MR R 2 — B YT
VB B PO 5% 2 B RRAKOKAE | IR L I
KL E ST R S A D s . S AE R K
5 22200, (R Bt 3 EL A A ) T K R K it
P IR BE R S, X ER it 3 A I A 9 A 1) A
SR/ WARGEDT S T R - 2 7 T 0 2R R I
PE R I RERRPEVEAY, Xt T Eh il & v 8 B R0 10
Wk HAHEEE X,

B, ABIF S ik B A N 7 B IR B 3R
DX 8 0 L 3 7K PR S e A B T o B I Y 1 Rk A
AU BESOR W FEZE AT R TC-1, PFRHIEARN
[ Eh B pH IR BB AR T i AR K EE P, R
g8 HAE Fad A K S5 TR % T A 20 B ) TR AL
B, UTEMR A ETE N . RS TIEE, DA
E8 1t I IS Tk B 9 97 4 %) S B o FH R L A A

B
1 #MEEFE

1.1 SEIGEFh

WAL ZE AT B (Bacillus cereus)# Bk TC-1 i
FE] K 7= B 22 BIE 5 B 8 7K b 5 7 5 AR 25 IR BT T 45 )
B A BABR AL, s A 7 B G A R TR 2
B ER IR AR, KRR R 0~2,
pH 7.8~9.3, IRJ¥ 26.5 ‘C~29.5 C.HiMHFIEEH,
BRIk TC-1 R HAT B 8 IR ieR
1.2 SRIEEM

AW 58 FH ) B 2R T2 358 (Mlicrocystis aerug-
inosa) M 2 B (Microcystis sp.)K H 1 E K 7=l
=P AIR ST 8 T 7K Tt 3 7 9 A 2 IS R 0 AT A
K BG11 iR, fERE(28+1) C. SR
2000~2500 Ix GG JE I 12 h = 12 h &4 FdkEfTRs
IR TERENEFRAT, Bk e 2 gl HOB
A e ok 22 A0 AT 2
1.3 EFERIBER

PR FRBCR B R R EAR10 g,
S 3 g, AfEN S g, ZEIEK | L, HRIEE:
FRILAE PL IR RN ETHE 20 g0 WEREZERAT H Y
20 TR 2 I A SR FH R 2F R TR ) 3 R M R
e ——H 5 W00 2 B R BUS TR MYP)RT
HARB T A E A 10 g, FRF 1 g, D-HEEEE 10 g,
A4 10 g, BRLL 0.026 g, 50%INE i 50 mL, £
ZHE 2 B 100000 1U, AR 15 g, Z8187K 950 mL.

T 12 £R A R B K /K 2 . Na,SO, 2.365 g,
NaCl 0.537 g, MgCl, 0.562 g, NaHCO; 0.318 g,
CaCly 1.113 g, KC1 0.029 g, #i%jhh 5 g, mkHZ H
W 40 mL, ZRIB/K 1 Lo WPRHZ AL il ik
T B X R R 100 g AIFES BRI, A 1 L 25408
K, F 30 CIHIREFAMTEE 24 h, W EIHR,
& 40 mL/L A ER/K AR R . SCI0 BT B 97 551
SEHC 121 “C K 20 min,

HEd I RIA R 25 mL B L A ERHHK |
21.5 mL BG11 i FW s B BG11 Hi R . 3 mL
B 0.5 mL KGR K, 350 mL. HH BGl11
WEFRWE )T NaNO; 1.5 g, K,HPO, 40 mg,
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MgSO4-7H,0 75 mg, CaCl,-2H,0 36 mg, #75K 6 mg,
¥R Bk % 6 mg, Na,EDTA 1 mg, Na,CO; 80 mg,
AS P 1 mL, ZE087K 999 mL. Hrr AS i
H;BO; 286 mg, MnCl,-H,0 186 mg, ZnSO, 7H,0
22 mg, Na,MoO,-2H,0 39 mg, CuSO4 5H,0 8 mg,
Co(NO3),6H,0 5 mg, Z&{f/K 100 mL, Fi i
MR SR, MR BGI1 K FRIBETE BGI1 B3R
[ SERE oK 281K R R 5 19K, NayCOs 1
WK 40 mg, F T Hi Sk e i 1 55 3%

1.4 Bk TC-1 EARRBEE G THEKIBN
141 AREBEWERKEBNYE FHEK TC-1 &
b5 85 3% 20 B A, R A T s 7Rk K A
RWERESRI A 5. 15, 25, 35, I 0.1%1)4%
P AR INFR T, WG ANIREEE N 10° CFU/mL.
AR AR E 3 P17, 30 °C . 200 r/min
fEIRFEIRIR G F, %5 0. 2. 4. 6. 8 RIUKE, 7
FE RSB GFR M ATERE T8, REaIE
IR RERE, BFRREEEIRA 3 WKk, M4 A bk
TC-1 WI4NTH 2

1.42 AEpHRIEKERME K EHKTC-11Ek
Je B 35 X BUE R, IR AR R kT R UK iR R
i) pH 43510 4.0, 6.0, 8.0, 10.0, h/EHy 15, %
HEC 0. 1% [0 H2 P & 48 INFR -3, 90 46 20 B 2 By
10° CFU/mL. %4> pH B EFAHIE 3 4 F47. 30 C.
200 r/min TH PSR IR 555 R A5 . 55 0.2,
4. 6. 8 RHEUFEIFINE 25 20 1) 4H 0 25 B

143 AREBREMERKEBNYE FHEK TC-1 1§
U5 35 5% 2 BRI, T R s R R A S R
10.20.30.40 ‘C, #EH 15, pH K 8.0, # /1 0.1%
(R IR T, #ILA4NIIZEE A 10° CFU/mL.
FNREREARE 3 P47, 200 r/min {8 R
RIRGHFE, %5 0. 2. 4. 6. 8 REFEIFIE %
2 1) 200 TR 5

144 AEWENERKEEYE BEE TC-1 iF
bS5 55 5% 2 XA R, R A R S 7R R K A
ZRIBRES 9K 4.0, 8.0, 12.0, 16.0 mmol/L.
A 15, pH A 8.0, 4218 0.1% 4% Al s infh
T, VIR AN N 10° CFU/mL, 451> B
BB 3 AT, 30 'C. 200 r/min fHIEFEIR
Wi, 80, 2, 4, 6, 8 REFEIFIIESH

SEIERE
1.5 BARENARIRTAR

2 FE R MR 2 174 ) A IR 05 (R BRURE A 4 mmol/L
K HFE G 45 4(12 mmol/L), LAZRIE 15, pHS8 Y
BRERERFRIER A LR, BB BE S50 4 mmol/L
F1 12 mmol/L YW 4 38 R ML BE SRR R

i S e BRI R B N 8.46¢10° cell/mL,
THAE AR IR R 7.72x10° cell/mL ., ¥ 14 Bk
TC-1 WG AL/E HE g2 EXTECE K. 442 1%4%
Pl TR BE TC-1 43 A £ B, B
IR 25 B K 10° CFU/mL ., % B4 )25 BH i g
RAKINE R, FAEE 4 17

W P L B R U TR IR SR AR T R SR (R
J&# 28 °C, JEIESREF 2000~2500 1x, YGRE MK 12 h :
12 h), SCE AR 8 do & 24 h HUKE 1 IR, TR
AR 5% VA I [ R ), ol B i T g
B AN A5 5 RO T4 A 48 h BIURE,
FRE B S 1 2 A6 00 B8 B 2R AT R 4G 46 ) (GB
4789.14—2014) b5 1, LA H 25 B 0 ¥% 22 266 18 25 Bt
RO TIA, RO 2 AT T i A e i S
1.6 AEREXWNITE

Fie LT s iR

R= M x100%
CO

K, Co Fm s IR F i do) h 4 % 3 5 5l
PEWIE R (cell/mL); C, FRBEHEILR R EH + K
I 257 fl 4 5 3 8 3 1) 88 4 (celll/mL)
1.7 #HiEaE

% H] WPS Office 11.1 Excel b P52 56 54 It
VER, 524 5 LISF- B hR i 25 (x:SD) KR . 42
T3 #r R SPSS 20.0 i, F MR 5
Hr(one-way ANOVA)M1T22 5% B E 4T, P<0.05
FRBEER,

2 HBRESH

2.1 Btk TC-1 ERRREL G THERKERM M
211 EREERME  7E R ER R 0 B Rk 7k i
KIEZH, Htk TC-1 BN % EEXIRELE 2 d
I 10° CFU/mL e K 2 fe (e (& 1a), %
W PR TC-1 7E 5~35 IR E R T AR R
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Forp, DAEREESh 15 B, 55 2 RANDE % Bk
(8.60+0.58)x10" CFU/mL, W& & TR 5. 25
I 35 41(P<0.05), 55 4 K25, SAMMEE
To I EEF(P>0.05), % 8 K, thEE 5. 15, 25 Fl
35 ZH B 40 T 2 BE 0 301 M9 (8.060.85)x 10° . (1.74
0.51)x107., (1.47£0.22)x10 F1(1.22+0.02)x10" CFU/mL.
PG Eabgb R, B &M 15 tfr)ase
W%

2.1.2 pHIEMME A pH B 6L EL B EL Bl /K
RZEh, PR TC-1 B4 T % FE7E pH 6.0.8.0.,10.0
ZAFFRELE 2 d MBI LR Y 10° CFU/mL Hjdi 3 K
(El 1b), {HFE pH 4.0 Z&0F N AN AL, FHH
Bk TC-1 1£ 6.0~10.0 i pH 4 F 4K B br, H
Hi, DLopH 8.0 AffefE, 4 6 KA 2 ik (9.90+
0.83)x10" CFU/mL, &% T pH 4.0, 6.0 1 10.0
2 (P<0.05), 7E 0~4 d PN, pH 6.0~10.0 45 2 A9 41 15
WG 3 22 5 (P>0.05), 55 8 KT, pH4.0, 6.0,
8.0 FI1 10.0 4L i 40 18 %5 13 43 31K (2.29+0.26)x10* |
(9.77+0.41)x10% . (7.00£0.79)x10” F1(1.050.14)x
10" CFU/mL. #34E FiRgs R, e ilt pH &1
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Fig. 1

8.0 HEAT )R LMY o

213 BREBSMMY  EASRIEEE BB ER R
AR Z T, R TC-1 W20 % AE IR 20, 30,
40 CHMFFRELE 2 d WARILR ) 10° CFU/mL
WK B R E(E lo), (BIERE 10 C&UT
YDA B 5 T Rk dh, RIATEE TC-1 78 20~40 C
MU BE S T AR R AF, JELUREE 30 CH i
£, 55 2 RANEBE A 34(1.15+0.12)x10° CFU/mL,
2= T HAZH (P<0.05), 20 CHIl 40 CH&AFFH
2~6 RIF-HIANTH % M (3.48+0.52)x10" CFU/mL
F1(5.37£0.64)x10° CFU/mL, 8 d PN 4% 2H 1Y 41 14 %
25 B3 (P<0.05), %/ 8 K, #HJE 10, 20, 30
40 "C 41 A9 41 T 25 43 1) 4 (4.83+0.89)x10°%
(8.25+0.89)x10° . (1.23+0.18)x10” F1(6.03+0.74)x
10° CFU/mL, R FiRGE5H, v+ i fhiR i 40
30 CHATIFELMSR .

2.1.4 FEEERME  FEAS R0 A0 R AR 78R e
KR ZH, Hikk TC-1 BN REAE 2 d I
IR 10° CFU/mL Lk K (F 1d), £
TC-1 7£ 4.0~16.0 mmol/L FIBHE KM THAERKRE

1200 pH 4.0
—_ | pH 6.0 T
5 1000 pH 8.0 i
=% o] pH 100
O g ; I
S o
- — - | T T
=3 600 % 7 I
% g 400p 1 1 N
X
= 200F
0 S CEEEEE—S—S—SS—
0 2 4 6 8
At fE]/d time
E alkalinity
1200  d 4.0 i T
=) 8.0 4
§ 5 1000 12.0 |
) 2 o0l 16.0
g3 I ; :
X2 600 *
B 2 I T
M2 400t - ¥
X
F 200
O 1 1 1 ]
0 2 4 6 8
iflE]/d time

AR ZE A TR PR TC-1 ZEARRIEREE (). pH (b). IR (c). B (d) B 4H 1 % AR 1k
Changes of bacterial density of Bacillus cereus strain TC-1 under different salinity (a), pH (b), temperature (c), and alkalinity (d)
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I, Hrp, LIBEE 12.0 mmol/L MifE, 55 6 K4
T %5 B AT 34 (1.1240.59)x10° CFU/mL, 5 H {52
U020 22 5 1 35 (P<0.05), % 2 KZJG, W% 4.0,
8.0 Ml 12.0 mmol/L 44N % ¥ LI & 2% 5H
(P>0.05), 5 16.0 mmol/L 2255 i3 (P<0.05),
958 K, BUE 4.0, 8.0, 12.0 Fil 16.0 mmol/L 41
ST BE A 9 (4.23+0.80)x 107 . (4.86+0.51)%10” .
(1.14+0.16)x 10" F1(4.40+0.46)x 10" CFU/mL., % &
AR IS D BB B R, 25 LR ES AT,
PEBE A A MBS B8 4.0 mmol/L M H & i i &
240 (12.0 mmol/L)HEAT 5 L2555 .

2.2 B TC-1 IEF M T MM R ARBRR
2.2.1 Bk TC-1 IHREMBESNZM  HlZkH
PN R (TWD) 75 3~ S50 o0 7 v e 40 i B A5
PR AR 525 (18 2a1 . a2, a3). ¥ EHk TC-1
JIABEEE A 4.0 mmol/L iILE KR (TW) G, 26
0 K, LR s an i Rimyeis, 2ER, Sani
TRAFIE A SE 8, 55 2 K, Jn e 2 35 400 i 7 7 Bk
TC-1 MR IR 25 v 56 30 1 M 1) 4 Ca,3sOIR g 4
URIEHOIRAS, A8 g B/ M 4m M (o | %%

SHRAITWD 0 d

BOMIASE SRS . 25 8 K, Bl L-F- 4B
B WA, AR AR (B 2b1, b2, b3).
2 98 %o 1 2 (WNID) £ B A S 06 i 7 v 33 41
MR AR e 8, BRHATERS, MBS0
HEAT, BERZETY K, B N(& 3al | a2, a3).
PR BE TC-1 AR N 4.0 mmol/L iy 3Eks 5714k
R(WN)G, MEEREEMRAES 0 REHRER
Ao 552 R, fEHKE TC-1 MERT, #4340 HFF
IH RIS, NGAROI R AEAIE . [FRT,
WEEE] TC-1 PRI BEATSNE 5 8 K, Bl
RO, APAElEEASIE AR 3b1 . b2, b3),
222 BEETWL
(1) Wskigds  FELUERE 15, pH 8.0, TE 4
mmol/L 18 2 £5 78 b Bl 7K Sy 56 I A i 7 % 9%
R, M2k e o R 21 (TWD) Y 3 % 5 )
If 19 (9.25+0.54)x10° cel/mL F} &4 8 K1
(1.53£0.05)x10° cell/mL; JIl & £H (TW )4 4R i3 9 15
(R B 2 2 R R A S, DARTLR 11 (7.69+1.25)%
10° cell/mL [ Z 45 8 KA (4.38+ 0.13)x10* cell/mL,
R IR (P<0.05)(& 4).

B2 TC-1 IABKEE S 4.0 mmol/L 13 B 3L B R 0K 5 i i 4 T 28 48 1) e A TR 5 28 4

Fig. 2 Morphology changes in algal cells of Microcystis aeruginosa in co-culture system with TC-1 strain under 4.0 mmol/L alkalinity
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TLRIIN S5 WA ZFJRAT B TC-1 X BRER FRY R B8R A4 A= K I B T ol 28 v ) 8 e i R 959

K3 FERE g 4.0 mmol/L 95 TC-1 BRI IR 2 v o e () 0 4 MO TR 25 A8

Fig. 3 Morphology changes in algal cells of Microcystis sp. in co-culture system with TC-1 strain under 4.0 mmol/L alkalinity

TELIEREE 15, pH 8.0, #8J% 12.0 mmol/L fY
T R b TR Bl /K Sy I I S B L SRR R T,
253 fol 08 8 X6 HE 41 (TWD) B 388 %% B A AT 53 114 (9.13+
0.11)x 10° cell/mL FFZ5 8 FKf(1.29£0.11)x10° cel/mL;
IR 2L (TW) B 38 25 52 i 3 I st 34, IR Y
(8.63+0.85)x10° cell/mL [% % 45 8 K 14(8.75+0.48)
10% cell/mL, A% T XF B 4H(P<0.05)( 4).

2 200

§ 180 %i

< 160 % —t 1 g

&0 - ~

E 140 /I/ K %‘\\\%

2 120r 1o

= 1003 - TW (BE4.0)

S 80 o TWD (BIE4.0)

X 60 ~—. —o TW (BUE12.0)

% 40 e - TWD (BE12.0)
20

= g N S 2

o 1 2 3 4 5 6 71 8
Hsf[E/d time

Bl 4 LR S FBR TC-1 7EMUE 4 mmol/L .

12 mmol/L FEHE SR A1 1 2 2

Fig. 4 Algal density of Microcystis aeruginosa at the
alkalinity level of 4 mmol/L and 12 mmol/L in co-culture
system with TC-1 strain

(2) TEsE FELIERIE 15, pHS.0 ., H8JE 4.0 mmol/L i
B R Eh R ER BlK R R B R L IR R T,
0 IR ZH (WND) Y 3 25 AT AR 119 (7.6340.25) %
10° cell/mL TFZ 55 8 KH(1.07£0.06)x 10° cell/mL;
TITR AL (WN) I 3 % B 2 T R, AR 1
(7.9420.59)x10° cell/mL [ 255 8 K [1(5.63£0.13)x
10% cell/mL, A% T HRZH (P<0.05) (& 5).

_— e = e
S N A
S © o o

(=)
(=]

- A - WN (BE4.0)

e WND (BRE£4.0)

o —o— WN (#12.0)
AL -+~ WND (BE12.0)

NS T
(= ]
\
\ .
e
e
\
1
1
>
I
i

B FE/(x10* cel/mL) algal density
o0
3

(=]

4 5 6 71 8
fif[A]/d time
Bl 5 (s 5k TC-1 7EBEE 4 mmol/L .

12 mmol/L IEFRIACAF T iy S i
Fig.5 Algal density of Microcystis sp. at the
alkalinity level of 4 mmol/L and 12 mmol/L in co-culture
system with TC-1 strain

0 1 2 3
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TEVIERE 15, pH 8.0, H8JE 12.0 mmol/L 1
B R R R ER /K R SE I i B R R SRR R T,
SEPENT L (WND) Y 35 25 B2 AT 153 149 (3.4440.31) %
10° cell/mL FFZ 45 8 K11#(8.25+0.10)x10° cell/mL;
TITR AL (WN) I 3 % B 52 T R, IR
(3.120.63)x10° cell/mL [ % 45 8 K 114(1.00:£0.00)x
10% cell/mL, i T4 B 41(P<0.05) (& 5).
23 AER

B R U P T R I R R R ST R e TR
AR R P S RS R R 1 R, TR
3 KHF, 4.0 mmol/L Bl B 4H Rk TC-1 X 4 4
TRV R R (51.62+0.10)%, 12 mmol/L i

bz

i

10 T 2 15 T 385K (64.88+0.06) %, A [m] Bk J 26 [F]
225 1 3 (P<0.05), 7E55 8 KA, 4.0 mmol/L Al &
TR 0 A1 12.0 mmol/L 88 B Jin B 2H BT bk TC-1 X34
2R TR e BE WS B R 4 ] 3K (94.16+0.02)% Fil
(92.8440.02)%, AN[FIHHE 2 (] TG . 3 22 5(P>0.05)
TEVRTSE 3 KM, 4.0 mmol/L B3 hin i 20
PR TC-1 X W02 3 (1 BE383A6.(59.79+0.02) %, 7E
12.0 mmol/L B3 Jill T 4 %5 4 3% 0k (49.3840.09) %,
AN ) B 5 2 ] 22 5% i 3 (P<0.05), 7E45 8 KHY,
4.0 mmol/L Bl B B 2H Al 12.0 mmol/L 5 & Jil F&
2H 1Y 5 B 243 91 5A B (92.8440.02)% i1 (100.00+
0.00)%, 7] fik 3 20 5] TG f 2 25 5 (P>0.05).

F1 TEBMEFGTEEFEFERK TC-1 MEFMEEMMEENEER

Tab.1 Algae dissolving rate of Bacillus cereus strain TC-1 on Microcystis aeruginosa and Microcystis sp. under different alkalinity

n=4; x £SE; %
i 1/d time W R pmwan Riw B Ruwen Rwn

4.0 mmol/L 12.0 mmol/L 4.0 mmol/L 12.0 mmol/L
1 26.1140.13° 25.1740.14° 46.41+0.03" 30.21+0.21°
2 32.51+0.08° 54.78+0.07° 51.84+0.04* 43.33+0.08"
3 51.62+0.10° 64.88+0.06° 59.79+0.02* 49.38+0.09°
4 54.42+0.07° 70.64+0.06" 68.33+0.04" 70.21£0.12%4
5 66.30+0.03" 75.16+0.04° 83.53+0.02* 80.42+0.04*
6 88.42:+0.04" 82.83+0.03* 88.79+0.05* 91.67+0.10*
7 88.29+0.03° 84.30+0.04° 91.9420.04* 100.00+0.00*
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T ARVNE FRRIR R R R 257 T BRRR TC-1 X SR T 3 (Y 9 B 40 22 7t I 35 (P<0.05); AN [l RS 5 Bk 27 A [m) i B2 2% 1 T T bk

TC-1 il i B 5 i 2R 25 57 1 35 (P<0.05).

Note: Different lowercase letters indicate that there is a significant difference in the algae-lysing rate of strain TC-1 on Microcystis
aeruginosa under different alkalinity conditions (P<0.05); Different capital letters indicate that there is a significant difference in the
algae-lysing rate of strain TC-1 on Microcystis sp. under different alkalinity conditions (P<0.05).
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LR SRR R b R B L R IR AR R T R LR A T
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WA TN, AR LA, R EE LT
P, TEARSR LRSI A, 25 2 KT
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HIEE F AR RNG RS FR TW S280 470 AN 5 I 6] 56 35 1 2% 5 (P<0.05); KB FEkt 3 WN
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Fig. 6 Changes in the bacterial density of Bacillus cereus TC-1 strain at 4.0 mmol/L (a) and 12.0 mmol/L (b) in co-culture system

with Microcystis aeruginosa (TW) and M.sp (WN) Different lowercase letters represent significant differences at the different time
points of TW group (P<0.05); Different capital letters represent significant differences at different time points of WN group (P<0.05).
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Growth adaptability of Bacillus cereus TC-1 to sulfate-type saline-
alkaline water and its algicidal effect on Microcystis sp.
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Abstract: Saline-alkaline water resources in China are widely distributed. Saline-alkaline water is characterized by
a high pH value, carbonate alkalinity, and ion coefficient. Therefore, regulating water quality has become a key
challenge and focus of saline-alkaline aquaculture. Frequent outbreaks of harmful Cyanobacteria in saline-alkaline
ponds severely affect the healthy growth of aquaculture organisms. Microcystis spp. is one among the major
harmful Cyanobacteria. Currently, the primary methods for controlling harmful Cyanobacteria include physical,
chemical, and biological methods. However, physical or chemical methods for preventing and controlling algal
blooms have certain limitations, such as being time-consuming, labor-intensive, heavy pollutants, and prone to
recurrence. Biological methods, such as the use of algicidal bacteria, are highly efficient and safe, making them a
hot research topic. In the aquaculture industry, Bacillus species with algicidal properties, such as Bacillus subtilis,
Bacillus cereus, Lysinibacillus fusiformis, and Brevibacillus laterosporus are receiving increasing attention from
researchers. However, a few reports are available on algicidal bacteria against harmful Cyanobacteria in
saline-alkaline ponds. The Ningxia Hui Autonomous Region, located in the northwest of China, has several
northwest sulfate-type saline-alkaline ponds. In this study, we selected a strain of B. cereus TC-1, which was
isolated and screened from the microalgae environment in saline-alkaline ponds of Ningxia Hui Autonomous
Region. The growth adaptability of this strain was studied under different conditions of salinity (5, 15, 25, and 35),
pH (4.0, 6.0, 8.0, and 10.0), temperature (10 ‘C, 20 °C, 30 °C, and 40 C), and alkalinity (4.0 mmol/L, 8.0 mmol/L,
12.0 mmol/L, and 16.0 mmol/L). Additionally, its algal solubilization effects on two kinds of Microcystis were
explored. Using nutrient agar culture medium, the bacterial density of each experimental group was determined on
days 0, 2, 4, 6, and 8. The results showed that strain TC-1 grew well under conditions of salinity of 5-35, pH
6.0-10.0, temperature of 20 C—40 °C, and alkalinity of 4.0-16.0 mmol/L. The best growth was observed under
conditions of salinity of 15, pH 8.0, temperature of 30 °C, and alkalinity of 12.0 mmol/L, with a bacterial density
of (1.1420.16)x10® CFU/mL. In the co-cultivation system of saline-alkaline water with alkalinity of 4.0 mmol/L
and 12.0 mmol/L, the algicidal effects of strain TC-1 on Microcystis aeruginosa and Microcystis sp. were
significant. After the action of B. cereus strain TC-1, phenomena, such as fading, cell wall rupture, blurred and
deformed edges, and protoplast efflux were observed, resulting in a significant decrease in the algal density. On
the 6th day, the algicidal rate of strain TC-1 reached (82.83+0.03)% to (91.67+£0.10)%. The results indicate that
strain TC-1 has good adaptability to environmental factors, such as salinity, pH, temperature, and alkalinity which
is generally consistent with the variation range of salinity, temperature, and pH in most saline-alkaline pond water.
It has a good algicidal effect on Microcystis spp. and can be used as a candidate strain for the prevention and
control of Microcystis blooms in saline-alkaline ponds.
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