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Study on phylogensis relationship of Megalobrama amblycephala,
Megalobrama terminalis,Megalobrama hoffmanni

Zhu zhewen

Abstract  This paper study interspecies difference and phylogensis relationship of M.amblycephala,
M.terminalis, M.hoffinanni by morphologic discriminant analysis and biochemical genetic difference analysis.
The results of cluster, discriminant. principal component analysis from the morphologic parameters indicate
M.amblycephala is close to M.terminalis; but M.hoffinanni have great difference with others. Results of
isoenzymes and genetic distance from biochemical genetic difference analysis also indicated there is a small
difference in biochemical genetic characters between M.amblycephala and M.terminalis; but M.hoffmanni have
significant difference with others. In general, M.amblycephala have closely relationship to M.terminalis. but
M_.hoffmanni is far from the others.

Keyword Megalobraina amblycephala ~ M.terminalis  M.Hoffmann  Morphology  lsoenzyme

Phylogensis relationship
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Fig.1 Truss network of Megalobrama amblycephala,
Megalobrama terminalis, Megalobrama hoffmanni

Morphological landmarks are numbered and morphometric distances between landmarks are denoted
by black and dashed lines
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Tab.1 Overall means and standard deviation of meristic characters of Megalobrama amblycephala,
Megalobrama terminalis, Megalobrama hoffmanni

Pk fMERARE  DNAR EAY MY WHEEN O WHREN  BEEN BHMER

Hk&F  52.30+0.70  11.33:0.48 9 3 7 3 25.37+0.49
=l 49.1340.33  11.2330.43 7 3 7 3 25.930+.25
&R 51331035  11.0740.25 7 3 0.69+0.19 3 26.130.35
22 TTRERNER S

2.2.1 BEHHr

FAMEUE 2. ZAGRELGMESRENE, ) ALY IPHENESEREA.
AT By RS 53 Ay el (B 2t 7 = o 1 T S P A B A AR .
#1 ARKLHWFEHOBELY . =K.
RN AR
Tab.2 Morphological distances of Megalobrama amblycephala,

Megalobrama terminalis, Megalobrama hoffmanni
calculated by clustering method

A3 EiBRLL] = ]
& 385 - 0.321 0.528
= fh 0.321 -- 0.575
I HR i 0.528 0.575 -

EERE(DX10)
0 1 2 3 4 5 6
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B2 Bk, =A%, RNKNERFITE

Fig.2 Clustering dendrogram of Megalobrama amblycephala,
Megalobrama terminalis, Megalobrama hoffmanni

2.2.2 HBSHT
FHRIRE S B RE R ST 3 Rl 0 30 MR B EURIT 04T, FURIHETRE N 100%, HIH8 R
% B #(p<0.01).
IR 9 NMEGL AL RIE SBT3 R A 4 Rink 3.
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Tab.3 Results of discriminant analysis of Megalobrama amblycephala,
Megalobrama terminalis, Megalobrama hoffmanni
(by conventional ichthyological parameters)

2k P e Fkh HIBIHE SR E el R
() P1(%) P2(%) (%)
I & #530) 30 0 0 100 100
= fH#5(30) 0 26 4 86.66 100 96.66
L (30) 0 2 28 100 93.33
it 30 28 32
% 33.33 3511 35.55
TEZ5 P 5 53 4 77 0045 45 0 287 43 FTTHE RE SR B M 01 B 1) S B4R AR
2.2.3 A AKX R

R B PN A RAEERRA P N B RIS Y, M Eif 30 DA SR X i
K TR NI 7 NS E(VILVILVIL VI, VA, V2, V5), & F KRR A/NEN, W4, .i

& 4 AR TREK RIS B(L BN T F R (6 A BN

Tab.4 Variables (ranged by F test values) with high contribution in discriminant analysis

W & BB V3 V7 V9 Vi4 V4 V2 VA
X FEATERE IR SkKMRBET  JRENEERES DEAVEE KRR 2E0EK kkmk
F B {H(F) 97.43 45.47 17.27 11.21 9,99 5.99 4.47
B 5 A(P>F) 0.0001 0.0001 0.0001 0.0001 0.0023  0.0374 0.014

FIHBGERG 7 NMEESEEEIT AR . FIHRCR AR B #(P<0.01) o HIBNIHERE
Pl N 96.66%~100%; FINHERRE P2 X 96.77%~100%, -2 #) 51 RIE R BiA 98.90%(#
5), ERTRFHMEK MATEE DR BB HDNERG6.66%) R T 2.24 NH T K.

#5 RN, ZAGAT KGHNGREBREES 7188
Tab.5 Results of discriminant analysis of Megalobrama amblycephala,
Megalobrama terminalis, Megalobrama hoffmanni
(based on 7 optimized parameters)

S S ——

g . a0 KRR E S@ctiivey ]
(&) I ] = fy 85 EiRR 1] PR v %)
I~ W5(30) 30 0 0 100 100
=530 0 29 I 96.66 100 98.90
A H5(30) 0 0 30 100 96.77
it 30 29 3
% 33.33 32.23 34,44
FIHAEG ) 7 D28 Bk, ) A8R = AEran 2T
(1) )2k f
Y 1=-1552.88+1199V2+273.23V3+70.88V4+61.38V5+38.07VT+169.51V9+576.51 V14
(2) —futp

Y1=-1399.16+1183.2V2+205.9V3+83.68V4+70.02V5+46.13V7+148.61 V9+258.86V14
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(3) Hkty
Y1=-1372.93+1244.35V2+185.81 V3+82.24V4+73.1 1 V5+33.79V7+116,70V9+22 .46V 14
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Fig.3 Map of principal component analysis of
Megalobrama amblycephala, Megalobrama terminalis, Megalobrama hoffmanni

3. it
3.13 B EERNELRRNTR

HIHI BT RETT b S ) 3 Fhi, HIBIR BN 100%. HESEME R IE RENR:
)AL ISk, TAREEREN, REXRB: MIEMYAERYZRIERD, K
B R . T ERI(VERESH, ) ARG E kb5, = A5 8] REZSEE B8 43 5 4 0.528
1 0.575, = FA&HRIE LGB SER A 0321 Q& 7 MUEKRE S EEAT
R BT R, ) AR A Y R IR AT RO, T A T A R R Sk 2 181 2D s R A
GYET R MR, )AL AR R R, T A R Sk A R AR N

PLEGRAEATFARRET 3 MAMREXR, XRAENFBES AT —E Rk
Foo SABSMAKIL, SR, BRIOKR, FSLE RBEE D 4 KL i3 R B
M, AR R AAKIL. BESKR, MERE, TRREEREIIZEESE
AR

FEAF IR E AL 3 A RS & bR ENRRE XX RBM T REF IR
HHRIE, (IR IRAxt ROk, BRLE 3 BEEBRAM FIRETTHTT RS R A 6
XPFANTE, TEAERRAGVER
3.2 kb, =/, I RN AEN

Bk, S8 ) AR SARURESR . 3 M4 R KA NPT REL oAb R
TRIFR T, 1990; BE AR AT, 1999), FULRA Y ERFIRI. WiTEMNRFHRTE R
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N XTETEMN L. FOARS AR, TEH L LK, ik B
KRB 8% /510 TR S AISFRMN A5 3 B8 B M4, 1990] .
XF AR 3 FEFHHITEER AN, BRBERK. FAMEETENEIRT kk
B, BN, BHELEROHEEEER, TEMLANEEEE#ITTRAO®IE, 5—
T, F4aIERREN 3 e T e, TENRZMOEEESB IR
FifaEr, BEZERMIFERXTR. Wk, 503754 0B R S BT R LT R 68
i,

EUER RSB HEERMEMIER, BT 30 MEHFSY, SHTHAEN
K, %, MEGNTEMESTES, HHEEN 100%, BELEPETENT BEHHKE
Fi. Bk, ZEETTRAMEL 3 R R % s A MO i

ARRFHIBRI T, AT T A AR, QFQ3). REHE 7 MEEEY,
H R BT IA 98.99%.

4. MR

4.1 FREE

PR R L I () B ORI AR i

WikR AL 90 (30 X3 F). WIkALRIT MBI AL . F¥ 5% S S5 75 R,
TEF 25 CUk P RSE

1.2 BB 3

0.2~0.3 w2t 3 M NAD #. 15000rp.m 5CE.0 20 8. [HEALIEE.L 2
KELEFalT . B K 4CARTFE, 24 MEHNAEIH .

LUK LKB /K ik A BT A% UMERG R . Tk 30 404, 50mA; RTdiik
10 5380, 25mA; IR WEkE) 2 /pi, 275V, WIKIRAE 5°C. 3ZE DR [1998] 71t
AR RIE R | R R ATt 6.

R 6 ALRWE X T BRI

Tab.1 Loci and a enzymes observed in experiment

] £ fRy B SAR B RS i 40
1111 Y I 0 ADH BF EBT Adh
1118 Iih-3-WMEEA  o-GPOH L TC a -Gpdh
1.1.1.27 AR A LDH K, " TC Ldh-A  Ldh-B
Ldh-C,
1.1.1,37 RN A MDH i, TC Mdh-A Mdh-B
Mdh-C Mdh-D
1.1.1.42 BRI IDH 13 TC idh
11511 =ik [ TIA. SOD i EBT Sod
3.1.1.1 NER EST i1 EBT Est-A Est-B
#: EBT-ZHFEREFR-MR-L KINZK: TC—ERPEEETR-FTRMA.
1.3 EERITR

X 3 FRELFARRRE R H B SOLAH P) NG S FHONEE ) XRER, &
WRITEIRIF LR, 19761 5 514
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Tl 1) P 6 ) 25 S O A5 ARDURE (1) RUGBAREE B8 (D) T 8. ATk M THEE &
RFHEWFS A Nei AUEE B 2 20 [ #, 1976].

Nei £3:
I= ix_.z/JfoZ}j?
i=l

D=-1nI
AT KB EAR LY.
n A RS E
Xi AFBE X 83 i N RIR R,
Yi WFEy 3B AT RRE.,
2. &3

2.1 MRE

AKERWIKA 7 FeR, BILUH MRS AT, ULASP A9 LDH. MDH. SOD; FHHE Y
LDH, MDH. G3PDH. ADH. IDH. EST % SOD. f 7 ¥, RILF) 1 % MDH ¢ 3 Rp&hfgML
WA AR AR 25 (B 4) . %R A 3 MR ATI & M I [ Sk R TR AR R,
#HMA m-Mdh-A. m-Mdh-B. s-Mdh-C. s-Mdh-D V1B ) 2485 LKL m-Mdh-A |
m-Mdh-B. s-Mdh-C Z&BH, AW s-Mdh-D, #( s-Mdh-D Jy B 3k 5 R = 1 5 4517
WO SKEAR T A e ) AR AR bR

) s-Mdh-D

W me g - ss-Mdh-C
D > ar we s - o s-Mdh-B
s-Mdh-A

1 2 3 4 5 6 7 8 9 10 11 12

B4 3FH5HL MDH R 8K E
1~4:7 K8 S-8:HIkN 9~ 12: =M
Fig.4 Electrophoretogram of MDH in muscles of Megalobrama hoffmanni(1-4) Megalobrama
amblycephala(5-8), Megalobrama terminalis(9-12),

2.2 HESAERER
ALIO X TRIEER) 7 R AT TR, LR 13 NIRRT A, B Adh.
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F'.
g” o AP KR P SR 28505 -

F7 3 FMGANSAEEME
Tab.7 Loci and alletic of enzyme of

Megalobrama amblycephala, Megalobrama terminalis, Megalobramahoffmanni

. ” T
g SR EBY =i FEE
Adh 100 1.0000 0.4375 0.3750
B0 0.0000 0.5625 0.6250
a -Gpdh 100 1.0000 1.0000 1.0000
Ldh-A 100 1.0000 1.0000 1.0000
Ldh-B 100 1.0000 1.0000 1.0000
Ldh-C, 100 1.0000 1.0000 1.0000
Idh 100 0.6250 0.7500 1.0000
80 0.3750 0.2500 0.0000
Sod 100 1.0000 1.0000 1.0000
Est-A 100 1.0000 1.0000 1.0000
Est-B 100 0.5294 0.5556 0.8542
80 0.4706 0.4446 0.1458
m-Mdh-A 100 1.0000 1.0000 1.0000
m-Mdh-B 100 1.0000 1.0000 1.0000
s-Mdh-C 100 1.0000 1.0000 1.0000
s-Mdh-D 100 1.0000 1.0000 0.0000

2.3 BAM ARSI REGE

A k85 & BT P LI N 15.38%, ) 4RI B BT A LB N 16.67%, “Hi R AT
A ELIDE & 4 20.08%; @kERI; AHEIHA S 5104 0.0744 F1 0.0552, —fHERGF
BZe S N 0.1047(% 8).
%8 3 FNINEANAHRAENASE

Tab.8 Mean proportion of polymorphic(P) and average heterozygosity(H)of
Megalobrama amblycephala, Megalobrama terminalis, Megalobrama hoffmanni

i ¥ 1 7 £ EMAL EHEMALEH VRO
& L g 13 2 15.38% 0.0744
=i 13 3 20.08% 0.1047
& 12 2 16.67% 0.0552
2.4 ML RE R

X9 3 e REREAEAEHELE. Nei K& ETREN 0.0284~0.1021,
03 R TN 100 55 RIR B 5), WTLIE B RE LW L = Al i
RN, WA L A PR A Lig A 2 R

£9 3 FpHHAR T 2 (] 0015 FE R A5 AHLLBE (Nei)

Tab.9 Genetic similarities and genetic distances of
Megalobrama amblycephala, Megalobrama terminalis, Megalobrama hoffmanni

Nei #i% Eib 4] = it I"E®
. EipS i - 0.0284 0.1021
| =i 0.9721 - 0.0588
I” R 0.9030 0.9429 -

e XA BT B, XA BT B AR .
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Fig.5 Dendrogram construted by the genetic distance values of
Megalobrama amblycephala, Megalobrama terminalis, Megalobrama hoffmanni
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3.1 Hiskty. =, I RGFEXR

SRR, “AGAMEALYZ BEREAD, FEXRIE, M) RES5HERM
iERHA, FEXARBE. TERIN: (ONF LERETEIEE, FHkE. ZMmey
B Mdh [B TE889 s-Mdh-D {7 &, i) A<y A& W o 1 B Sk 5 F = Ay el g0 2 R A R E],
AT B S RE A Mo /DR A SR AT 36, (Bt — B 9 ] 3k ) = A AR LB AR &
BN, HESMMAREEN. QEERENF, I LAGMEA LY, = MAbhAR1LR
B4 00 0.1021 K1 0.0588, T —= A A [ Sk iy () 8RS A #E B 0 0.0284. T LI Sk#h A =
st T A LA EE B, T A8 R e B R R LR E E RN

KAV BRAE TG0 ST A SIS R4, FIURIA A LS . ZHERE
KR, WS AT H A R R g K R .

3.2 3 Fhiikh st 2R

LA SRR R IKE AR, BHA B AR A LB RIP Y 2 BER R T HEE
SRR (R, 1987 ki, I AE . SAGHAFAERENSEY,
AR EE., AT GRS R RNITR: (DEZEMR
Ll = A 85(20.08%)>1" 4 85(16.67%)> H1 3k #1(15.38%); (2 PG H: —#1%5(0.1047)
> B Sk #5(0.0744) > I Z:85(0.0552). MLL E45 RATLLE th, = AEITE S A ELHIANCEE
e FEF AR T H LG A R85, BLA = A A IR R B R R Sk R
KEFEE. W3 HOBEAMOERE, SAGRRBENSHE T, KILKR. ®H
KE. BRITKRGE NN, TFkSRET KPR BN, 7RG,
HETE SRR . X BT LE A S As B R A TR — TR,
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# OB BBERMNERSERE (9950 $INEE, SURE0TNLEL, AEXRNEFFIESA.
AT FE, BRATH (BFFEAR) XRATFFIEA(S) ) “MNFIEAK 30 B, #E 0.25nl/
BRAEFEEEY. ARBTHFHRHEG THF . WEIH. G - ENERIE =ZFFFE s
hHANSE. WRESETL, £8BA: () REES 10K, ZHFailiFmasmasilh 1.
8. 1: 16 M 1: 16, (2) MAETENHEMIHIHMAEL 22 K, 1: 64 HF6R; B2 K, 1. 24
BiX, 16K, o4 EHIX. ) 3IPTAEREGILHERERNIHN: 1. 8, 1: 45 1: 16,
MixtEA =4 B AR RNEGE. (1) 3 MEARRERIPESHA 100%. T5%H 100%. WEE
M A A R ARE, ARENASARPELIAE: BRASHO BT FEEORAMEF A,
Ham R FRB L RAF.

Xptin PR, BRI RS, R BT, GIERIFE

Comparative Study on Agglutinating Antibody Titre of Aeromonas
Sobria Vaccine Amon%_Nile Tilapia, Blue Tilapia and Nile
Tilapia(%) XBlue Tilapia($)

Ma jiangyao Chai wanqi  Sun peifang

Abstract Three tilapias, Nile tilpia. Blue tilapia and Nile tilapia and Nile tilapia( ) Xblue tilapia( & ),
healthy and about 60g/ind. were vaccinated with Aeromonas sobria vaccine by intraperitoneal injection at the
dosage of 0.25ml/fish, while the fish of control group were injected with physiological saline at the same
dosage. All these fishes were cultured and observed under the same conditions.  Agglutinating antibody titer
were measured periodically in three experimental months.  The result showed that :(1)10days after vaccinated,
the titre of Nile tilapia, blue tilapia and Nile tilapia( ) X blue tilapia{ 6 ) was 1:8,1:16 and 1:16
respectively.(2)the titre of Nile tilapia reached its level on the 22™ day, keeping 1:64 for 6 days, while in blue
tilapia, reached its level on 22™ day. Keeping 1:32 for 3days, in Nile tilapia( ) X blue tilapia( 8 ), reached its
level on 16™ day, keeping 1:64 for 9days.(3)Three months after vaccinated, the titre of Nile tilapia, blue tilapia
and Nile tilapia( ¥ ) Xblue tilapia( & ) was 1:8, 1:4 and 1:16 respectively, bu the agglutinating antibody was
not found in control fish.(4)After three months of vaccination,the immunity protectve rate of Nile tilapia, blue
tilapia, and Nile tilapia( #) X blue tilapia( 4 ) was 100%and 75% respectively. We can say that in the side of
peculiar immunity: Nile tilapia{ $) X blue tilapia( & ) > Nile tilpia > blue tilapia.

Keywords  Tilapia, Aeromonas sobria, Vaccine, Agglutinating-antibody titre, Immunity protectiver

R EIER, QEYRETHRANRR, (B0 LIEFLIN 8RN Rt
NEREY, TRENHEEEIFTRNAL. 1942 4F Duff H A0S AR E T 4kl aikE
Ry, BFTHEAEEMHHLES. ATHXAYEEEARRE. NAEKUI
BB R ASRIESEL R L, BEMNH NS S ik B 50 RS A 2 el A
FE ERIRH, MHEs) T ey R AR mmm AR E.

E4b, fREHOTISERESRRE, RERKR. REET L, B Liira
WA 30 . FTERAERA0TRR. WEREOWH LS. AXEIEEEE
HIRRSCH s B, 4R € 1992, BRMEFE 1993, #EsR ( 1996 ) HHITEMM
R, ENEAELETHRAHCSEKE, BREEEAHARERR. FBARE=
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s LEKERER BT REF ARG SIRE -

MR AR AR KES (N HBEE) M Bk KEEY R B
BIRE, 1975) . BT 80 FAAK, P EAFRIEIFRBRKIT K= UF 5T BT R H IS 5
B, WL KPR BT 90 BT SR T 4 A ) R A 28 1% 3 ik 3R S 4 1B P i T A A4 LH B4 HH i
ORI KEEE, HST TRAENESNE, ERENGISHEN RETBE
R MBTHE T —AF. BIEJVE, BEKX 1993 HETEMREEEN =Y, Rk
Z(1993) . BRAZ (1993, 1996) . A& ( 1993 ) BH| 6. MWMEAaREHEN,
FEZNIERBRPEIE TEIORE, FREMGRGETHVIRL E—1FHEM.

Hal, MEREZ EAEAUFHEAANER, KRG EAR™E, WMAKhEET
REFEAMIEHES, HESH KE~EMEN CHEEHEN. B BRRERR
REPHIEFERZ —, RANTEEREMARNEME, S8R, E2HE]: &
RRE, ¥, REERGRFH/AD. i, WHBRESHKRE. HEWHL, 285
&, iSRG, BNSARE EHEATK,. 8B, FHEE —HBUR, HaYH
LI, BB dite. 4518 H 5l 2 kB e i m s B AT .

AR EELEMAM R ENEMLDL, S4FFaREHEALFRALN N5 ER
S B ERAEFLRRE, FHEIRNSEREREDY, NP Eadiragiprife. fie
W TRBF G, BAWT e KRBT k&R SR & At A E,
PARAAGE St o i T EL SR TR P kA RS SR ER PRI ER, AT
£ 5% TR A R FhHE R — o BB KIE .

1. ABSHE
1.1 ARAE

1.1.1 %6

REFifH (LLMER ¢ E?) BRI EAESE (LUFER “BRAE" REF
B ()X BFWF ()7 &%(urﬁ%“ﬁﬁtwﬁ%afdﬁﬂﬁﬁgﬁﬁ
REbYg, 78 LG i Mgl LK™= S5 b i /K A PR R IR0 o [R) A5 R HE 4 T RFE
MR, UHBRTER RGN, RRABENg £LH, TRFEL. BAERERN,
HAKEFPYFE— AR #ITRE.

1.1.2 REEK
WA EME (deromonas sobria) BiZAEKEHRM.

1.2 RBTH¥E

1.2.1 MERBRE

ERGRBIFIEZ G, BEVAHE 3 B EAE 2 B, MRS 55 & =T
R R0TR A i S 1T imiE AR 7 . ﬁ%ﬁ&ﬁ%mﬁ#ﬁ%& R A — EMEA E
WA A 1, K 1 RAEE 1 E. BEEs, BYERETERY 10—
15 4r6h, BIREENEER S ABRENS. RE B — WU, HAEEK {8 C -
PR PR, I8 0 B sk i A Y 3

1.2.2 HEAAHEE

B BENEREIT LR RS, HENREY. RAEFRRNGERE, MK KE
e, i, B PHERE 7.2-7. 4. BRASERE (99-5-0) FEEMTEFRRD,
98°C, WFHHFE 24 /N, HIEEHEES R H R, 0. 2%938 R AR 32°C K NE 48
AETBIAEE. BEEEH T RTEORPEH. #0.25 27/ RBIFAEERES &




o LEKTERFER AR EFRBES R LE

MM =MPIEAE 2 B, T/KE 28 CHAKBEPIEFF 10 X, ABAEEHRN, LK
R EMEANREN. REH 0.2 BARG T FRRE, 28CHF, REFLEELE
K.

1.2.3 RBREMNBHK

EHRETLTR. TN =MT A% 30 B, £KE 28CF, AEBEH#ES
0.25 BH/RB#ITHE. ®kan S =MKEMPEN 28°CEALKERESF, *FEAEH
BHRRNBHEFE, She 10 B, sHFAEREL, o ¥ =D KEMES 28°C LA /KETFATE.
FREF IR TR, HSAYE, FREBUKEE TR, Fa R 004 RIS B g
KT, HEEREE R Z AR08 a2 2 PR R R/ .

c1.2.4 RBRAENLEFERES AR

BIEF AN, AN 10 XKITIEEM 3 KB =M eR T M 2 B, Relkihm &
RAMAEE, HRE BRI E M ETERAT . 8 31-46 KIFR, B 5 REW—X. 2
G, T4 70 KA 90 AFHM—k. XREHER L.

WEBEY N —FERRE, BILUR IR R T F AN IUR TR E ZH R
fa . BIER, MeWAT R ERME, LB ZRIRETG R, £ AIWRER 0. 5ml KEMA
Bk TEFRKERMRES, REHE—MAEPRMEEY RS MIE 0. 5nl, Mk
PR S, MR IRER 0. 5m] IR A S ANRE, BB A RE ARG BEASS, B 0. 5ml
A AR, DURKHE, BIBA—MREIRAE, R 0.6ml FZ. XFF, BHA
HEEh K RS M AE T LU . R A MRS RN 1X 107CFU/m] HRFIS S
B 0.5ml. 2 FE/NREIRN 28 CRIEIRAPIT R M EEERIE. MARREER L
F 4 44+ (100% ), 3+ (T5%KEE). 2+ (50%HEE). 1+ (25%BE) FI— R~
B, L2+ UL B i s KRR ik i R LA GRRREE . R T E
e #RIR Lt EE RS &M RN 3T .

1.2.5 SREFRPEHNE

FERBFETA R, BIYRE A 6X 108CFU/ml HHEF A (99-5-A) BI&#, $#20.35
BT/ JRIF BRI A Ik e th A 100 8 A R S B AR % 5 . TKIR 28°CHY
KIFAEPIESE 10 K, inFEgA 10 KNPERAECHERL. RNgGHFEalERE
frfa R IT BAR, B EABER 5 B, ERAEAARRSEA. REPHERK
B S ERE 8L R PERNEARN: SERPE= (1-RBEASER/XEA
FETE) X 100%.

2. &%
2.1 RBGBHOFEHERELSR

ZERRB SHEERN T, A% A MIRK B WBMNE RAF, HTRERR, Wik
B CHBRENS, HONHFERR AN ABEBYGLEAS R ERS.

2.2 EWRHE

EEH SR RE NS EEN 2X 109CFU  /nl, B 0. 2nl #F TEFREGT
b, 28°C48 MRERHFERK, XVUHEPHARCLSHBEKTE. ZEXRER, WE
ENEHE SRR AT ARRN, HENakie.

2.3 REAMMFEFEDS
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« bR REE R REZABESRTE -

=M A AEEN BRKBFEFFE A B AR mMET AR R Rk 1, Tl
i 1 . SBAME-NMHABNRENEDE, NRBT&: P IEAERER
#10K, mFPETRMATE, “BF” —1:8. “BFT" —1:16, “JEE” —1:16,
“BR” fmAREER, TE 16 RESIBREME1:64, #FIRGEET%E, “BT”
FEstR, T8 22 KAFBRWE 1:64, 46 KGRBTE, “RAT” Ameie, F
B2 RABBRME 1:32, #FIRXFEE . EEREFRB IR, =P arm
HRNSHE—S8BANE, ok “BF” — 18, “BRW” — 1:4, “BR” —
1:16,

i 1 TUEH =M T EaxtiBMS P REH G —ERHMPiE, EHN
ME X PRIBEEEF N EHE R “RR” > “BF” > “BAE".

#1 SEFEAAASHSEAOBHIARNSHRNSER (1)
Table 1 Measuring results of agglutinating antibody titre of 3
tilapias in three months after been vaccenated

Gl G R 10 13 16 19 22 25 28 31 36 41 46 70 90
“BF" 8 16 32 32 64 64 64 32 16 16 16 16
“ T 6 16 16 16 32 32 16 8 4 4 4 4
“ER” 6 16 64 B4 64 64 32 32 16 16 16 16 16
—RFPEA
80 | —---RHEFEE
~ 60
540
£ 20

B! =#apFHEa=tAALmf&RizhER

Fig.1 Agglutinating antibody kinetics curves of 3 tilapias
in three months after been vaccinated

=# TR SRR RAHE
%&5%9&ﬁ mexwmmmimﬂﬂﬁim A 0. ;
o ity = 2 A £ ) G R AN A, 28°C T, ; 20 10 K
ﬁ%tﬁ& WA %& Fiﬁ%ﬁ W@W’—l%%“%ﬂﬂ?—r%%
— 100%, ﬁg XA, & i !
ﬁﬁgﬁ %ﬁ&ﬂ?ﬁﬁ%%L*

#£2 EAPR=HPHANRERIE
Table?2 Immunity protective of 3 tilapias after been
vaccinated for 3 months

415 BRNE REERN GRARB fEF () RERFE

(ml/F&) (%)

“BF” TR 0.35 5 5 100 100
pofict 0.35 5 0 0

“HMHIE” Huflx 0.35 5 4 80 75
xf FR 0,35 5 1 20

“JEm” Lot d 0.35 5 5 100 100
% B 0.35 5 0 0
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o K RER BURAEFRRE L I0E -

3. W

3.1 SHPEENFUEBLENHES

FRAROABHIWEG RER: HPEEARNTRRE (90-5-0) B
BUEBNERDALER, RAR, TRROWABTLANRE, ER0MTAS R
PR RSN R EEA Y: “ER” > “RB” > “AIE". %Aehe BB B
N EREAMTEMENGE F, NP SRR E (R R, T
AR BRI EF . XL I0502 — B BT 00 - BEUE RN AR -5, 7
—W#9 ‘R ENBNRRENAA DL, AREORY. BF B KL,
QK “RAT” 8.
3.2 BACRMEESNRRHRR

A R FHRA S I (99—5—A) RSB489 BB, “RAIE” LR “F8
R HPEG, MARFSRASHNENRRRT EROERAY. LAKR R,
S = BRI ST MRS, IS S RAER R
MBI, =AARHRARFERRLIRE T RN SAERTFE, FEENAREYR
REF, RSB E D B RN RRERITT, AR AR SR E
BRI TR AT R B R T — R MR, R AR
B GBF ROSAT R BERE. MATEREAESTRTEETL,
TiEAEIRA “B B A “RRIT MHARER, Ik H IR B
¥, SITRAOLHIE,

f 62 RHE AR ISR LR PSR A (AR, BT BLARE R
MARMERESEERIT R, WERETE, TXRIARRS M. EH R4k
SERB R IEHF il — S

3.3 AfAanFEHESRIHFRNHEX

FRAEXFBPLENEFMERE . SHILBMGAEMEE, HNERN —BLLRE
18, BRAVIRGENEE, P IHUEKFT AT R K AR (a),

FRE N =% T A A M ES AR, R TENASK
FIRIFE RRET (8], A 2 S S U S A B[R] DA B e i (R AP I A S L . BB T RANAERTR R
ITZHI, EFA BN EBEAT SRR, UURRBI B RSR. IR EeH
fFTRid.

3.4 HfRFidmnE

ARBRH#T T —REREH R, ASdTHEMXR, RERMNLERERN
RWET 3 1A, BFHITERNEMRERE, LREHTHREE K R=MHF 6
MR AA SR RIMET, BEBES RRmLS WK#HT, TRE™EEF
RERR, XHEA R P OAE.

4. /G

ERMGE T FAREE =N AN MEAARSI SN EE RKN: HLHE “BR”
MRS EREHAOERRANE R T HXGA.
=R T ARG QOF AR E R R R R FY . BTG B
BRRE, BGEEFENET EARKRYIERT.
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