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Abstract

With the rapid development of aquaculture industry, the harm of antibiotics has gradually emerged.
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Many countries began to prohibit the use of antibiotics in animal husbandry industry. In this
emergency situation, people began to pay attention to the microecological agents. In recent dec-
ades, it has been widely promoted and used in many countries because of its non-toxic effect, good
effect, green environmental protection and other characteristics. In this paper, the definition,
classification, mechanism of microecological and their application in the culture of Penaeus van-
namei and sea cucumber were described. Generally, the application of microecological in aqua-
culture can be divided into two categories. One is that they are added to feed and used to improve
the health of aquaculture animals by directly acting on the body. The other is to add it directly to
the water to improve the water quality. Through the above research, the prospect and the existing
or potential problems of microecologics were expounded and may provide some theoretical
guidance for the use of microecologics in aquaculture.
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1. 5|8

BEE KPR RAT A R R R, FRIE A — ELE I R T . MU SR R 38 3, R B R
A B IR, FERIABE S KR LB R, RIS R R (OFR R LR Y. FR0H
KA R B AR SRS I S B AE MR P A, S BRI AR D, S A B B R SR
BN IE A A S . SURIEIR . FREE R A B SR A e S BV 2 O I 24
YO, SO Bh A Y 2 S T R, P A R B, FTHE T B A K
R T MR RSP, K= SRR K R e 4 R K IR R (1] [21].

[ 152 5 B 90 2 A B TR R E 70 4RAR, E ER T 24 R B AR DR A AR U R, PRLAR A A
SEEFIMAESHIFIER . B ESHE I — 2 B L, MTA R E RSk, 2T 3Kk
B 0 NS U4 1 P B 90 4 T P R S LB A R R S e . ERE 1 P Y BB PR A
FI3]e XBEAE AR, AR 552 KoK= TR0 1B 2

2. WESHIFIBIR
2.1. WESHIFIREX

Tt 25 1l 77 (Probiotics) MR N T AL A5 I T 77, M A4 PR o 2 A T A R SR T T2 B FAY o 2 A2 T — 1) e
Lilley 1 Stillwell $2 (4] 2R 5 RE —Fh & A KA 2 18 S PEH R, A8 AR — el 2 Fh a1
FEAESRGHIEN, AT ImiE- 1, kR RERR R ey, HAME. REER5]. Bk,
T EAHIOE MO — i ot sh A sl Bl Gl D AR 45 48, AT 189 9 3h A7) F) 2 7 Bl el s L [
PR T 157 o

2.2. TAESHIRIR

1) YA 40 B (Photosynthetic Bacterium, PSB)
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se H A LK IR 7 M 8 2, RO T Z AR ASHIGR, Rk BR . &) AE T HAR
. ARG IR G AR A, R AERESRAT T OB E R AT R FR[6]. TEAK TR
FEA, OGE A R BELE TC AR P B AR K R BRI SE A TV BT, AK BT,  BEVE DRI ISR N BRLE H BL
T KA . G AR A BRI G N, W LA 2 E A . RS B BT ARG IS PR B T R
085 X BT BEWIITL, R Db R AR VTS B b A HUE K WA LU IV 268 ), A BGRIFECRE
DB AR B VF 22 I A L AE Te B o T B AR OR B S T A& [ 7] (8] [9]-

2) fEAb 4 (Nitrifying Bacteria)

e MFEEME, KPR ERENAIY LR € MREE, MR RN LOER T
€, ZJF NERA KA RIZU PR GRER « SRER) AR BN AT LA — ELORFET AT o A A 200 TR LA VA 1R 4 A R TR
TR, IXPRP R BOFE R R R DO R A S R B A R A O IRIR R, e T KA A S A 5 R I
WG 7 KA AR R BB FR(7] (8] [9]. (H2 RAEEENAVAIREE N 4 et e EE, d&
(AT LA A A A1 1 AR R 12 [ 10]

3) T (Bacillus)

SRR YU N AR B 2 R PE B, E e B FH A R Eh AN U A R SRR ALK 5T, T LAYRR
b BB R KPS FRIA BN P R F R AA 7] [8] [9].

4) B} (Saccharomycetes)

e MRINMRIES], mEE. SgEERMAE, 58 BRAELER, AERSEGE. FEETHL
T8 RS BT R AN ) A F AN A, TR LA AR, T DME 9t B in 7 H R e K B[ 7] (8] 9]

5) FLEZ T (Lactic Acid Bacteria )

FI B EIAE B SRAT T AT RERAIR, v LAY pH, 98085 HAR A A 2S5
AT CLSZWR ZN I o 3B RNtk . A, FLBRTE A R — SV BT CRBE R DT IR . VB)IE AT AH RIS P44 Y
HEYIBRFETE7] 8] [9]

6) EM [ (Effective Microorganisms)

YERMLE]Z EM GRS A P0 E IR B 4<F . EM BN 1 FE I P Rens S5 5 e A S BT,
SEPRRRE b o5 4l g b (R AR AL, T TR RO P R AR B R 0 5 AT LA SR A AE ) AR K AT EM TR
A DU EHUAR R RS AR IS, BRI S B 0T m) 2 R e e, gk DR A B &, &K
BT, e AERIERI11].

2.3, WEETSHIFIBERINE

2.3.1. {ERWESA TR R

1) DEH R

FERAIRRE A, DR A R AT DAZ RIS B BT e . sl A 2 A, Rk
LSBT, A RESR R LT, UM ER . %, EEWMERANERI(Z) 99%), T
R BRENE NG 1% [12]0 fEFRFEERES, HHLIARSZ SI5M R BEGE B 571 T B, AR A 251
FRAT CAYCR BHR e T I SR e K, S R AR, AT AE SRR B A 2 1 Ok 3T
iy, IEENFHELIE R H 1.

2) £

Eh I8 AT 2l R R AR . USRS SRR N, 2 KR T R AR R 1, AR T4
AT SR AR A A SR, P E KB R A MY E AR IE, PR A4 TR
B, BREAME AL, A7 BT RAMEY B A AR R A 2 T 13]
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3) 9K T)

LS TR REA RS T3 M B IS PR A R e e s PR, Rt ™ A AR R 3 1k e
VAT AT R R AT HLA I S etk LRI 7K™ B4 S etk (AT 28 G B R 7R o Sl 2 i P mT AR 2
0 e e B AN AR B o 2 A 3 AT DL )T 90 3R 107 A, 38600 SR B ok A 11 P AR PS8 0 0 4 P 178
oSt N e, B 1R R H B 131

4) (EHEH LR

ST E & MR R LA R, IR AN e IR E IR . BRAh, RS+, &
&P A BE A B A BTG PR 5T, REAE T A rh 70 22 R A, R T 0 v o R i i — 2 Ak
SRSV AL EERE P,  [RI AT DAy s — L2 AT H D AR, Wi S e . R
(ISR AR SR A B SR 3 N TE R O T IO, DR IR B S 77 23 IO AL B i [ 141

2.3.2. {ERKRBESE R

A AR A5 25 R TR 32 N T B KK 7 TR, X TR B R A AT L5 5% 20 R PR R =R
WAHERSE MR B ERRCR, TERT “OK IR0 - EMBER” SRR AR, ROk I~ 5H
by IR 7Y AR AT RPAR R JE T THAT B X [15]

3. WAESHIFRIEK~=FEPRINA

FAEANCTEARNTR ORI 1L 25 1 1] MWL RS2, s . Tl it e,
MNATTREIZ B 2 T 22 R R T 25 s ) 750 T BASEFH (R Bl 20 32, B N I ik ARl BREG R
fEMI i N OUR. BTOKBURAL . RIABERE, PJUER —EREE LK SR AR, T2k
FRPENV IR 2 38 IR A5 ASSCHN2E 1 PR EL B2 K™ FRPE A 5F b —— T 56 1 X 55 25 B
A AR BOR .

3.1, WAESHIFIER XX FETNA

F 2% AT IR (Litopenaeus vannamei) &t 5t b F7 58 7= 5 Bt g 1) = KA PP 2 —, R BB RK = FR AL BF b
Flte B 3 MR /A AR (OS2 > 80%) HI /™ & i (BF i ™~ S ABIL 21 6000 /1) &Fr i E K. b
BN AT T AIZ DG, I8 LSRR 35 IR 172 B AR LAY 7%~8% M K o 7EIX Pl s % P
KIERIFRIE T, KBRS A T s g I 7, B 36 D0 R FR5A ) UK, W Bl 2 Tk

FRPE AR g, FEESHIFIAT o8 =2 WK I AR R e i 2 i A 4 7 5

1) AR

B35 MR E TR R T, Sy 2 IR KA T & P R s . BRAC T TR, O T PRIUE RS 38 IR TE
WAKEE, ZEHOKPIEELY, KRB TEMER, TEFK T E e, 200 3L E iR
HABGRMEE . K TEER R IR Z M — N E R, JCH TR 3 B n] & BN ER AR T 2 508 90%
PLE[16].

VIR FOT I, FRIEZKAR TN R 36 DN IR s A F AR R AR, A E AR NSRS AR
o AR, NATT 22 5 ) FH KA P TR 2 R SR S T T 7K B, 0 B B ARV AR CE 7K AR SR A AL 1) &
&, TBAFWE A, B IR AR IR AR AR, 0 A ) BT AN R R R AR, %
TR KA SR & R IIROR[17]

2) IR

AW A AT B FLBRAT R AUSUEAT R, ARATT T DUAAE R R E S TRy, dERFE DL
PR IR AR PGS . A AR R SR K AR S A K R B T 7R E 7%, SEIMBUA N A 28 W =27,
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REE G AR A R 38 OGP AR K, 7E S IR I A 70 mT DA A AR AN RUPRAR IR R 3. EYD
700 % 1) e 58 IR AR R TRDRL R e Ak B i KR, RIRHR KRR BE k> T R S50 il
PRSI o R AR be e, AE KR T 21.9%, FEEHEE 33.1%, AR REEMK 0.16 [18].

3) JEREFEHIMAED

Byun ZA/F 75 R B, AP 3 RS AE KR4 ) 40 B B DU ThBE . T A A 70 (R s A2 RETE B 75
AR BT, ERAAM . @K SR IR TS, — S B T DA W S A AR L)
J53, 43Ut LA B R I I AR S B

TERAEYIFER T, A S AP0 7= A 23 500 A TR AR e 1 S s T IR 7, B Ol S L5
) 2 P A A T 5 S AR A o i s )RR PR A S a9 SR AA T AR K [19]

3.2. WAESHIFIESSRETHNA

TR ) — Sy IR T, WS IR SR K A B A, SR R I A AR L R A X
WIS, AE R RIE 2 AR A E VO N R RE 5 [20]. LA, WS EBIRET Nk, FF
FEP BRGNS FER @ =R — R FEBEARANE, FHARE, MHGWA L% — R
A DR TS TR 2 B A E, T E RO AR AR B, R R R 2R GG i S A . B
Gy FRGE R AR AR, X ARGk Z BRI, MEDLTE AT RIS AR R R ZREHF
VA, PUONBCRTHESANE S, SR IR, GRS TR TR, SRS KB FREM
BLSFRGE AR — —RIERERA, SRS, WA, FhAE. PHESE RAERIZUEN, &S 15
T A mn it T RE[21]

AR FIAEHE S IR 5l R 35 LR VE -

1) AT

B E A — AN ASE, AR ZMEMAAEEER. B3 AMESHIFE, FAAsHR
FERBIHA T TMEM: — A RIUA N A R B EE, SRS iE N pH, 4§ pH fm A R T
WA MR A SRR R RS I E N A FEAER, fFERaa R —T7. EiFES5%
B AR o — PR A FH AR 2 EH 22 B BT o o ) B2 8 AR S R[22

2) PTIKR

B AR KRB R &, RAEFERZERKIE S, BSoHI .. SRR . M
VRIS, W SRI &b SOS(EAG SsAe . A IMER, BEf K G pL, 2 EoKm
WEARE ST, BEIUKFEE, KAARISEE, B3 EKHREAR023]. HATM AR Z K2 sE. ok
GEE S

3) RS AK

BSFEPESNAKEE R CEE, SHSRE5 —ERRNEEEAHDE . 87 e 2456050 1)
SRR, PGSR IE A R 0E T, DR S A B R, IR RARI, AR
RSP [24]. HATM HBRZKAGEME . ALRE . RS,

4. WESHIFIFERNE-

AP R 251 70 B i R BRSBTS Y 0 A B R T, B T S &2 [

U o AR GAE 25 0 I P I g AN 2D ] R

) R ARMAESHRIE RS, NHBCRZE 2 ME R, SEAFEME. A FEAS AR R
A BIHBTALE, AT R B BAT W 1E W 1 iR SR [25]
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Kl
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[36] [37].
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