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Effects of a kind of compound probiotics on the
several kinds of biological factors

XIAO Guo-Hua GAO Xiao-Tian ZHAO Zhen-Liang~ FU Zhong
ZHANG Li-Kun CHEN Li YANG Jin-Xiao

(Marine Living Resources and Environment Key Laboratory of Hebei Province, Ocean Fishries
Research Institute of Hebei Province, Qinhuangdao, Hebei 066200, China)

Abstract: [Objective] This papar was about the effects of a kind of probiotics on several kinds
of biological factors in seawater ponds. The probiotics was independently researched and de-
veloped by our research team. The main components of the probiotics were Bacillus sp. and
Pseudomonas sp.. The biological factors included three kinds of breeding living being and the
microorganism and the plankton. The objective of this study was for establishing technical
system of ecological control of microorganisms. The research methods were described below.
[Methods] During the experiment, the probiotic was spilled in the experimental ponds every
15 days. The density of heterotrophic bacteria and vibrio of the water and sediment were
measured at the end of the month. The species and density of plankton was investigated at the
end of the month. The growth rate and survival rate of cultured organisms was measured by the
end of harvest season. The experiment was carried out nearly three months. [Results] There
were three results. Firstly, the probiotics could enhance the growth and survival rate of two
kinds of breeding living being, including Litopenaeus vannamei and Portunus trituberculatus.
The survival rate and growth rate of the Litopenaeus vannamei of test groups enhanced re-
spectively 11.3% and 1 400% compared with the control groups. The survival rate and growth
rate of the portunus trituberculatus of test groups enhanced respectively 1.2% and 37.5%
compared with the control groups. Secondly, the probiotics could enhance the density of het-
erotrophic bacteria, and restrained the growth of vibrios. The heterotrophic bacteria density of
test groups in the water was higher 58.5% than the control groups. The heterotrophic bacteria
density of test groups in the sediment was higher 58.5% than the control ponds. The vibrios
density of test groups in the water was lower 39.7% than control groups. Thirdly, the probiot-
ics could improve the density of Chlorophyta algae and Bacillariophyta algae, and inhibited
the growth of Cyanophyta algae and Pyrrophyta algae. [Conclusion] It came to the conclusion
that the probiotics could effectively improve biology community structure and the growth rate
of some farmed species in the aquaculture ponds.

Keywords: Probiotics, Zooplankton, Phytoplankton, Bacteria, Breeding living being, Influence
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FRek R RMIBERG . F2#HMRRM, FRFE R
MR ERIE | S R R A P B T G ) ok
PRI R, R OK = SRR A A s E HR
ERCH VIR o K BT P AR ) 2
S A R W i K R R L T
AT, T A B R i A ) RN e
HATAK . BT, SEGEW ISR LT,
I PR s il S ) A S AR A ARG L
ROK . TE ISR, B AR,
KAV FEREAICEUE . AT i
FRAHTE . WERRTR . R BRI TR A, o
G 4 T AN ZE AT TR T A 2 . 2009-2011
A, PR B3 R S inr AR T K R 5 S G
H 5 " ), Kt IE e i 28] 5
MRA t T, A A AR AT TR
T o AL FE NSRRI SR EY . i dE
DEAR IR A P s e AT T RIS, A r
WA AESHEREARE R IR AR S,

1 MBEHE

11wy

FAEBRIR ARSI N R &, FERGH
ZEAUFF R AMB AR, ANR% A 1x10" CFU/g.

S Ml S R 2 5L S VTG K - SRR T A
FRAT . SEHRCRAH T 5 /N dE, B b I R
33hm?, KRFEm, KIE 15 m A4, A
30 cm-50 cm PR, £ HEAEHRERSE. K
JKIEELJE 25-35, pH 8.2-8.4,

T A~ Yt JE W) 46 T 57 P 26 14 EF (Litopenaeus
vannamei) 30 J7 &, {1+ 0.9 cm-1.0 cm; =¥k
T (Portunus trituberculatus) 2.4 J7 2, Hikg 1.2
1 Hikg; kDI (Argopecten irradians) 20 J3kz, #i
¥4 0.3 cm—0.5 cm,

12 A&
1.21 R It SLE o i 4 A R
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I 3 b, XFHR4L 2 4~.4 A 20 HikK, 25
HPEIR IR M 2.0 mo/L 1Y ARk 2 A il 371,
DUEE RAFA A SR, UG RERR 15 d Tk
1R, I o X BRI IUAS AT B il 751 o
122 FRIEEMRIFFEFILIE: 2010410 H5 H,
X R & XTI | = PeAR B8 ARV Jd DL#EA T [l 4,
AR R Y BEHLAE 100 4, HEATMARAK
ERIE, TR 3 FhFREA IR E,
Pt lUs, PR IR A Y S,
1.2.3 FESAYBBERERERKE: U=
B A BB ISR A - A

BT 2 (Y0) =3 B 57 < 100;

A B 1 2 (%)= (LR R EE I IR 1A R )/9T 46
A %100,
1.2.4 ‘AERIFEFEFLIE: N 201045 A 15 H
295 25 H, BHARERIeHMKHATFFRH
FRGE R8s DRI b 3 v # Ao B
JZ 50 cm AR 97K 500 mL, 1E41)5 HC 500 mL T
T Z A s g = A et 4 7 A
)2 10 em DU RIRIE T RS D, 4 (a1 52
¥ o R PSRRI A A LAk
WSE, FFERFI, 2216 E B350 90,
TCBS #5531
1.2.5 HEITEEE: B 1 mL KEE, FHKER
A BEER KR RE 10 £iF . 10°4% . 10°6%5. 10°F5 LA
WeRERRRE, BRI 0.1 mL i BERIR A T
2216 E Fl TCBS 35773k I, BB RE 7E S IR 5L
A3 AT, SROFIEL. 28 °C fHIRYESE 48 h
JE T

IKEER AN F=10xAxB; Hh F b4
B, B CFU/ML; A NI FRESER ERTE
%518 (30-300 CFU); B W HE A B A 4

B 1 mL ke, JHCA 100 mL JCHE A= BRER K H,
TRAT, B mL i I A 3R K B 10485
10°fi5. 10°f% . 10° F5 LR EERLBE, 450 RS TR
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FEHR 0.1 mL MBI T 2216 E BigRdt I,
MRS R B 3 AT, SROFEIEL,
28 °C [EIEIEFE 48 h J5 15

VLR A TRR E F=1 000xAxB; Hr1 F A2
PRVREE, Hifi: CFU/g; A sVl &
#(30—-300 CFU); B Ay e BF v fiff T s B A 45
1.2.6 FiEsh. EYIEREEME: TR,
FEYIRFESREEM 2010 45 7 H 9 HFFIRE 9 A
25 B, 1RIEsh . MYEBRERI R OK I, 75
TR 6 DU AR K R4S BOUKAE 500 mL, JRAIE 4%
B 500 mL, FRIFHEAIA 1.5%E 5 R [E 2,
TR 5%/ M [ o 1E SR i
AT S RN S BT o
127 EFRBEVZHEREMBSESEITE: MK
g5 DL Nx10* N4 fits/m® 2671 . >R J Shannon-
Weaver 53005 it M2 REMETR B (H)Y, R
H Pielou $8 0 f 5 41 BERE R ()1,

H o5k

(1) FF4<-F5 9 (Shannon-Weaver) ZFE1EFE 5L

H':-ipi log,P

o, H: PR REMRRL S0 BRA AR AP
B P 2RSS AR () S R MAR(N) Y EE

fE (niIN).,
(2) Fzits(Pielou)Xa) FEFE 4L
J=H"/Humax
K, 30 WA, HY PR MR 20 Hiad
log,S, ZFEPEFR BN B R, S0 AEf AP
SR8

2 G50

21 FEEMHMRIERREBKE

FRAHLE I, Xof REZH R S 11 X MR 1) )30 258
PR T K 243 IR 43.2%22.7%F1 7 700%+108%;
TRIZH )4 54.5%:+3.1%11 9 100%+110% (£ 1)
2 T bR AE Lo, I 4 A 0 B2 Ay i 4 e
11.3%. 1400%, #E17 t kel 2s ik 3, Xig
20 B DL BTG SRR ARARF 513 26.2%+4.1%
1 (20.5£3.6) g, Bk 5 4l W] K 27.3%+3.4% Fi
(19.8+4.7) g, ZRWARFE . =P TR IS
AR IE 045 T 1.2%F1 37.5%, X540
LRI BRZH ) BTG R 25 AN B, TR E IS R
2,
22 FHEKEAEEREPHNEMEE

Wy IRk h R HEEEEZLE
10°-10° CFU/mL /K, it TR K Ay

*1 FETYRIBUERFERKE

Table 1 The survival rate and weight growth rate of breeding living beings

251 GiES REES IR A TE KARIAE HRE
Group Species Survival rate (%) Initial weight ()  Terminal weight (g) Growth rate (%)
R 5
X HRAL Tﬁ% FIXTIF . 43.2+2.7 0.003+0.001 23.1+2.0 7 700+108
Control group  Litopenaeus vannamei
W oA ;
Bl Tﬁ% FXTE . 54.5+3.1 0.003+0.001 27.3+2.2 9 100+110
Test group Litopenaeus vannamei
R4 YV B
XA wEEN 26.2+4.1 - 20.5+3.6 -
Control group  Argopecten irradians
RS VS B2 1T
i wEEN 27334 = 19.8+4.7 =
Test group Argopecten irradians
A4 =Wk
Al *’%*&j—igﬁ 5.2+0.7 0.83+0.05 141.2+19.4 169.2+12.4
Control group  Portunus trituberculatus
i W) 4 =00 &
B4 gﬁﬁ&%gﬁ 6.4+0.6 0.83£0.05 172.4+21.6 206.7+14.3
Test group Portunus trituberculatus
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10°-10* CFU/mL. MEFRFKIRIT S, FIRHHE
T —FRIR——TF R S (& 1), FR5H
AT R NI ) SR TR B 25 A K, Bl
B FEH R A I 25 K, SRR A i —
Aoy —— N, HOMR B 5 IS T v R Y i
#8 RN S EGR R = (8 2). i 1 dgk
P rT LAE 2, 50K b i R i SR 4 m T

XTI, SFHE i 58.5%, —H IR, I
WP ZH IR 28 L BRZAAIR, ~FIIAIR T 39.7%,
45 1 = Control group
40 = Experimental group
g 35
2 30 r
O
'“2 25 r
= 20 f
ERSTIE
@)
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t (Month)

B1 KEHRFERETL
Fig. 1 The density change of heterotrophic bacteria in
the water
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Fig. 2 The density change of vibrios in the water
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2. PURIRM S, 5 n 577 W a5
IRZm T IRAL, 2ol 23.5%-79.3%, T-H
i 51.3% (& 3),
23 FHEYHNESER
231 FIFEMRFREER: 7-9 A, PR
1 ¥ Fh 2 40 5 A RE B (Bacillariophyta) | i
(Cyanophyta) . %t #: (Chlorophyta) . Fat %
(Cryptophyta) . #i 3 (Euglenophyta) 1 FI 3
(Pyrrophyta) 6 2%, 3t 61 ff, DAfEwE ok 32, 33 F,
FEARIAFPRE WA /NAEE . BIEE . AR,
HUCRHERHEZE, 14 P, FEMIA/NRE . FE
WM, WA 4 b, FERORAGHE; BRSETR
PREE; FEESE 10, A5V e A N o
Rt e . BFBVAEE . HEIR I v FE A
2.3.2 (EHEYIEE: FRUPEY) RN E SR
*= 2, Wk 2 haTLIEH: mERRE R 8 Hndh,
WO ES B, A 4 X, RS
66.95x10* N/L (GRERZH) I 24.92x10% A~/L (4 1A
H), HAWFIE R 2L, &
I TR 1% B A v BRI AR IR ke ik
> >IN >HEN > EET] >R
1o X REMURRIS MR b, e . H s B
PR, RV B AR XA

60" I g Control group

50 + ®Experimental group
40
30 r

20

Density (x10° CFU/mL)

10 r

t (Month)
B3 KERRFERELL
Fig. 3 The density change of heterotrophic bacteria in
the sediment
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233 ATRAMEFHEEMEVENS®: o Eh.

2 MK 3 AT, AMIERRERERL 234 ZHEMEERKMBSE: Kb T
BHM—2, 9 A >8 A >7 Ay, (A2 Wi 2 HPER BOm e 2 A 281 Dl A —
I ZH S P A R e TR AL, R 7 B RBUNSRA AT, SRS I T R
HEOyA 9 Afy, XA BERm R X 14 pR s S R R R (e 4).

R2 HEFFENMERE

Table 2 The density of phytoplankton in the seawater ponds (x10* cells/L)

S i HA Date

Species Group 7-09 7-12 7-23 8-13 9-11 9-19 T
W IR 1.90 0.40 0.06 2.00 1.10 0.69 1.03
Cyanophyta Xt B4 1.20 0.60 0.40 6.70 8.60 1.60 3.18
] IR 8.90 15.31 2.40 24.36 11.59 5.31 11.31
Chlorophyta XFHRZH 13.20 6.44 1.10 14.58 5.90 6.34 7.93
REWE] R Tei| 23.60 15.89 89.38 20.56 171.28 80.97 66.95
Bacillariophyta XFHEZH 26.22 13.05 25.20 8.36 47.40 29.30 24.92
] R Tei| 12.30 15.65 1.12 10.89 2.40 17.43 9.97
Euglenophyta Xt B4 0 0.35 0.80 23.80 0 13.90 6.48
R A 0.46 0 0 4.35 0.75 1.49 1.18
Cryptophyta XFHRZH 0 0 1.10 3.04 3.10 4.10 1.89
F i ] A 0 0.77 2.87 2.80 0.17 0 1.10
Pyrrophyta XFHEZH 0 8.96 5.30 3.10 0.57 14.97 5.48

*3 TRAMFHENENENSH

Table 3 The biomass distribution of phytoplankton (x10* cells/L)

H 1y Month
-5 Pool number
7 Ay 8 H1in 9 Ay
54 Experimental group 63.67 64.96 146.59
XtHEZH Control group 34.64 59.58 67.89

x4 RIEMIFFEY S RS AR

Table 4 The diversity index and evenness of phytoplankton in the test ponds

iIe4H Experimental group XTHEZH Control group
HiY Date

H’ J H’ J
07-09 2.42 0.81 3.09 0.72
07-12 1.87 0.46 3.62 0.82
07-23 231 0.60 2.28 0.54
08-13 2.82 0.76 2.55 0.67
09-11 0.67 0.15 2.35 0.58
09-19 0.78 0.16 1.20 0.26
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241 FhSELAM: W 5 o, LHBFEsY
8 2% 18 Ffy, M LIMR IR L, WKt 6
i, X RE 3 Bl HUOR RIS, A 4 % KBk
Je. DRy g BEEs . BWIE. T
Ji

242 EFHFSEHEMRIEE: b 6 nlAl,

TrTH ML i S FP e AR PR AR ORI FP S B
IS E] A AS AT SN A R 3

243 AFRMZRHDENERN DB WK
7 RO, R X IR 3 T S ) A AR
A, 7 R, 8 HIkZ, 9 HERMK, %
JE R BB BERE T 10 o 35 1 Ui 4 % R AR AL
B

&5 WIMIFHFEF AR

Table 5 The species composition of zooplankton in the test ponds

/r2& Status 2 Species {5640 Experimental group  XfHEZH Control group
ik Rotifera 4 +
Fé/E2E Copepod /MUK 2 + +
BT K 2% +
PR SIK & + +
FHIE K& +
IRE/ N AR K 2 +
BURIJE 7K & + +
KBS Medusa N 4
3% Shellfish N .
1225 Snail + +
B2 Tunicate SRR AR
E5iZE Chaetognatha aROH- +
TFIE4 AL Planktonic Larvae i K SR AN A
AN +
EASESAILS + +
HoAty e B + +
JRABh¥25 Protozoa ot o
1 /2% Decapoda Al +

W+ L
Note: +: Appearence.

®6 FEHYIRZHIEERRYAE

Table 6 The diversity index and evenness of zooplankton in the test ponds
iR 64 Experimental group XtHE2H Control group
H# Date

H’ J H’ J
7-23 1.59 0.61 1.14 0.49
8-13 1.19 0.76 221 0.74
9-11 2.34 0.93 0.81 0.31
9-19 1.56 0.75 141 0.89
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R OHIEZENIEES

Table 7 The density distribution of zooplankton in the test ponds
% Density (x10* cells/m®)

S Pool number

7 A July 8 A August 9 H September
K41 Experimental group 69.37 11.39 453
Xt HE2H Control group 63.90 9.30 1.65

3 Wik
31 RAESHIFIX IEE YRR

311 ISR AT it i Ok R R AR R A
PR SCIRZE AT, TR g A= TR I SR AR
— B R b 5 5 PR v ) B A A 2 RS B AR
b, AR K A RN RS VR TUAR 4 v e 5 % A 1) 34
B, LR REAE R SR BRI RO RE A 4 5 50% LA I,
11 7K H B0 T —— IR () 85 i A A SR A I 4
XiF HRZHRRAIR T 40% . 2B 2SI IR (1 4578
5T 2 P A

312 WHESHFIFEEYMREM: ZHMES
il 71 BB % 4l 2 $t e B 55 L RTAR R = e - 1Y
PRGN A KR, 6 4 RS 56 A X IR A A7 16 %
TR H 48 4 R A 0 B2 4 & T 11.3% M1
1400%, RI0ZH =Pt TR A TG R ARSI K
ISRy IR T 1.2%F0 37.5%. M T 14
A AR K P S P VR LR, 2Bk
PAELLIR 3 AN (1) A % WA oK%
B, P FEAE R ARG, HR R R f
KSR (2) AR s R G,
PERESIM (3) A 2R R BE SRRV P A
AR R TCEYIT, B T SRR EREE A,
3.1.3 AEZSHIFIX IZHE MR RN 5 A
Xof BRIV WA P PP A AR, (HA T Tk
WREMIZEAR A . IR A X BE AR L, S
BEIGSF-A RE  RE 2 522, WA Y
S B LG RIS 3 A8 6 A% . UG 25 AE B X
W . AR EIAMEIER . A SEhe

R TR B K AR R R ) RGBT, A DL PR e
PR FERIFIE P PRALE SR, iR )
PEH TR E VR, ORI
FEIA SR D SRR, TR TR A
I I R — A AR AR SRR

B, AR BB T SR E Y
R, oAb T REVE 25, (it s i A S I
A A F IR A 7 10 &, ITidém T 5%
B A A TR
32 MESSIFIISARS

Bl K =R R & R, KRR 5 |
AT SR Y 2 RN OF IS H 2528 o ]
PRUEAK =SB AR R A B, il J& AT 7K ™ i )
R, BARTRA TS Y, BN YA ST f e ),

i A VE R AR A AT AL, AEf
IR DFRAE I HRIE A s AR TR . ARG
HA . BRI, AR LA &R E K 7 525l 2
R RIFZTAE . K, f34E
BR8N A I R R SR A TS Y i) — A

MHEHECEE, #@4 WA B0 & s, A
WAFAE—LE AR AR IR A0 25 A4 PR R R G 77
HARAREE— D4, #5A4E WAE ST S AR P sl
TEFEFH KA A 0 7735 R AR ) RS M AT T3
i A A KR 5 A 1 AR S 2 A R A 1 E
— S, AR A A BETD . PRAL A AR
A TR = A I S BRE FIT TR

HRE, AR KRS N R, H
B 25 7K 7 37 5 S 2L TR A B s LA R 5 B A
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ik, TS AR P2 PRI LA L 255k
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TR e T SRR A TR AL, ol A 25 5] T A %
B A S ia e, PREFFRBAEMTE— D RAF . TE
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