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Tab.1 Measurable parameters of erythrocyte(muclear) volume of auto-4n,interploid 3n and 2n control

Megalobrama amblycephala X+SD
ZARR(20) ElEEREON R ALEERES
T H Item . )
Diploid 2n Interploid 3n Auto4n
e % No. of fish 30 30 18

A%/ x10° - mL™')  RBC

A MK42/um  Long diameter of erythrocytes
LA MG 12/ wm  Short diameter of erythrocytes
%K 4%/um Long diameter of erythrocyte nuclei
1%¥1%2/um  Short diameter of erythrocyte nuclei
AMPPRFEF/ pm’  Erythrocyte surface area
LA PRARA/ um®  Erythrocyte volume

%A/ um®  Erythrocyte nuclear volume

LI 5 758/ Cum® » mL™ ) Total erythrocyte volume
MRS R (pm® » mL™")  Total erythrocyte surface ar-

£a

1.558 £0.356*

1.230 +0. 285" 0.886 +0.254°

9.86 +1.42° 10.27 +1.23" 11.89 21.07°
5.96 +1.14° 6.27 +1.13" 6.81 +1.11°
4.76 +0. 76" 5.00+1.10 5.31 +1.00°
2.76 +0. 84° 3.30 0. 98" 3.80 +0.81°
101.2 £11.3* 125.6 +12.2° 148.3 £11.2°
108.1 £10. 4* 148.1211.1° 190.6 £11.4°
9.4+0.2° 13.121.2° 18.520.4°
168. 4 182.2 168.9°
157.7° 154.5° 131.4°

I FATHRE LR P RARERRFAEREER (P <0.05).

Note: Values in the same line with different superscripts are significantly different according to the ¢-test( P <0. 05).
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Erythrocyte nuclear volume ( wm’® ) and erythrocyte morphology of 2n control ( upper) , interploid 3n( middle ) and auto-

4n(lower) Megalobrama amblycephala
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Fig.2  Microscopic structure of erythrocyte of auto-tetra-

ploid Megalobrama amblycephala ( arrows show the
dumbbell-abnormal erythrocyte nuclear>

3 itig

3.1 #IRFAFNLILM AR

TEARR RS, kS 2 5 R0 aR
AR K ER . GESP Rk >
A= UL 5 ( Hypophthalmichthys molitrix ) U 1 H &
A5 A T 4 0 A A AR g D0 AT 55 4 D A AR
MIECREA 15 2.42; RIEFE SRR ST T RE A
SR = A5 R85 Sliver carp) I, R [FIYR = £ MR B 21
AMPBRZARE A AR EERY 1. 63 i, % x i J i x [4]
el F U5 = A 20 A0 R AL AR AR g ) R T R
2.04 A1 1. 85 £ 1M & /M 2 % B U5 U £
B DU 55 4 F A 18] = £5 74 1 80 Carassius curieri)
A0 A PR B 00 ) & — % PR 9 1.83.1.98 A1 1. 43
35, BRI DUAS VRN = f5 M4 P U 28 ) BRE A 2. 00 15
150 f5. AEFE R TR, B k5 [RR DU A5 741
TARTRLY Ay AR B 2 A, ZR B E L T & 40 40 P A%

PR R S i R 2 5 PR ) A 1 o

— A, A AR AR E i T L A B, B
EYOARBE RGN, LA RS REE K. K,
EZR AR I NAN B U SR N2 R NI E =
T4 {51 dn e A ) 25 K B £ ( Phoximus annularis )
H, AR A B AR 125 pm’, T = A PRI AT
AP R 156 w5 S AN, A AR = A5 R DU 4%
PRI T A5 IR 8 Misgurnus anguillicaudatus ) (1141 40
F 54 11 pm.12 pm.13 pm %15 pm''®,
FERBAE N . AT S R R, F 3k 7 [R5 DU £5
PRI 1) = 35 4 11 2K s 1) % 100K 2090 590 4 96 A
72, 5% AEEN 2 5 A0 1.5 5, [ Skt R DY 45 4k 1Y)
AR A AR 2 4, R0, DU f5 4K f5 7] =
PR — A5 ) 2T a0 AR 73 591 190. 6.148.1 K
108. 1, FF A A P43 i =] L1382k
3.2 TG FRREAMEHEENE

AR RAREEETARETEL K
femebe M EE s S Y k7 R R P 45
35 ) = 5% P A 1 0L 41 4 B SR T AR
%4 131.4 pm*/mL-154.5 pm®/mL %% 157.7 pm®/
mL. 5 18] =45 f A 2 T i 3 40 40 B i e 2R T AR
5B AEERERER, HEE(P<0.05) AT
P L7 [R5 DU 45 4 . IX 3R ), [ Sk 43 1) = 4% K 4%
WM& ARG BN S T E R .

7E VU A Skt v, | 40 40 B 4 BRI 1
KR, FCHS 40 B 1T 41 2 1 B O 8 0 R 2 BATR AR
BE R T A m DA Sk B i S BE
FIRESZ B, R, 55 (¥ DU A5 44 /7 2L A iy
AR A AT BE S R T IEH B A RS R =
k. EEEB T, WA 2k b 9F A I H 6k
SINZ SR, BN RBE ) BUIG, AR EOR DL T 2R
FRE SR T — A k.
3.3 ZI4MAmC %) IRFRRYIE K 3R S 28 B RIS M

HEHINA, 1% DNA BRGNS 2 e
SRH)AE N A 2R B B 1 R, A0 = 5 AT S ) I
AR NN I E By INAh: N X D 4
5 £ 4 T el A0 i DA OR R A RN I IE
¥ K/N. Cassanit 73R, EHEL 5 h F130 h /=
5 1 B8 ( Ctenopharyngodon idella) {155 Y7 40 i 54X
5 R AR 2 B PR T 27% 1 31% , #2465 hif
DU {5 17 £ Fy 40 i U B4 1% T 549% ; Parsons™
R T A5 T =454 8 ) 55 K FH #8.( Phoxi-
mus annularis) 10 T BT, 3P0 A MR = f5 44 1)

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

6

A HE 8% - DK A VR MU A5 42 A% 8] =5 7 55 A% PR A1 40 MR ) P 2 R LA 895

SO R A R AR R ) 0. 08% , T A5 1A F = 1% 44
R R T T 3 22 e, 1 PR 0 U 4 P 4 R D
To A EINA, UAE R 208 i B S5 3 R 3T
B AT SEBLA AL A, B S B AR AT,
Schmidtke 2527 5 BT, 5246 (5 SR 100D 4 44 f1 K AE 2
TS B AL 5 R U0 OR B A DU A e 8 4
A, B HAZBE PRI R (G B0 B B BRI, R
NG s R, RO o e s gL E
Ft o

T ke A W EE, R I Sk fi DU 65 A D £ TE) =
F5 R M AL 23 (0 41 40 i 202 2 2 sk /b, I 5 )
= A1 3k B g Y I A AT A B A AR R
78.95% , 1M [R] 5 DU £ 176 1 21 40 B 20 &= T PRI B B
KA T 56. 87% . B B2k &5 [R5 U £
PRI 8] =55 A 4 B R 186 K, A IR FR AL A RES B (1)
KANEIE, 25 B A 209 240 i 1) 5 & nT Bl 2 b
s, 2/ DIE RAHR R
3.4 DMEXIMENTSE

TE BV PO 5 A7 I @ ) x 4TI &)
DU i AT R 212 e g e 0 5% B — 2 B 1 R
W4T MO IS G W AR AR B AL B I S . R &
A1 3k f77 DU 35k A3 1) =5 4 N 35 1k £ 21 40 L B, A
DU R 21 4 i Hh oW 252 21— 52 BLAB i) = 4 4l e,
21 S0 H AT A KU, A0 R 5 e I o s ) ™
fZmEEH LIS T EERERE, R DE
(RIS R A0 A% o [T Sk i DU 5 v = A e 3 41 T
MR A H R A BE 1S 2 78 S B IR, W BE &
TR AR MR — L R H 203, AR
S MBS AR 2 0 R FR B .

it MR WA LRI EE R TP RET #
2 HBh, A,

S

[1 ] Lou Y D,Purdom C E. Polypioidy induced by hydrostatic pressure
in rainbow trout Salmo gairdneri Richardson[ J]. ] Fish Biol,
1984.,25:345 -351.

Liu S, Liu Y, Zhou G. et al. The formation of tetraploid stocks of
red crucian carp x common carp hybrids as an effect of interspe-
cific hybridization[ J]. Aquaculture. 2001,192(2 -4):171 -
186.

(3 1

(4 1

[5 1

6 1

(7 1

(8 1

9 1

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

O % RAERFC. AR HF AT ] K&
P)2F1%.1987,11C4):329 - 335.
B35 A RA M. JE Rk H AL 1991. 15 - 25.
AREERY, R S ARG A TRENEF. B %5
R B R R R A AR SRERELT] S
1%,2005,51(3):455 —461.
Zou S, Li S, Cai W, Zhao J. et al. Establishment of fertile tetra-
ploid population of blunt snout bream( Megalobrama amblycepha-
la>[ T]. Aquaculture,2004,238:155 - 164.
F R BRI Bk mE B LT 1. K 5 1R, 2000,
24(2):201 -205.
Li S F, Cai W Q. Genetic improvement of the herbivorous blunt
snout bream( Megalobrama amblycephala’[ J1. NAGA,2003,26
(1):20-23.
Goudie C; Simco B, Davis K et al. Production of gynogenetic and
polyploid catfish by pressure-induced chromosome set manipula-
tion[ J 1. Aquaculture. 1995.133:185 - 198.
H T FMTER AT SRR T 3 A AR A0 i 24 R A 4 48 B
BMAMELT]. BARZHEE 2003,13(2):94 - 98.
BN BREUE . N, . AT SRR 5 R A e =
ik FAR 4 AR R LAY DNA S EME[T]. K44
PIF1,1998,22(2) :291 -295.
Benfey T J, Sutterlin A M. Thompson R J. Use of erythrocyte
measurements to identify triploid salmonids[ J 1. Can J Fish
Aquat Sci,1984,41:980 -984.
RIEEHEEF ATFRBEMRE=FE8E02HRAE
[T]. KA AP 2R, 1992,16(1):84 - 86.
Thorgaard G H., Gall G A E. Adult triploids in a rainbow trout
family[ J]. Genetics,1979,93:961 -973.
Parsons G R. Comparison of diploid and triploid white crappies
( Phoximus annularis [ J]. Trans Am Fish Soc, 1993, 122:237
-243.
Arai K, Matsubara K, Suzuki R. Production of polypioids and via-
ble gynogens using spontaneously occurring tetraploid loach, Mis-
gumus anguillicaudatus| J]. Aquaculture, 1993,117 :227 - 235.
Cassani J R, Maloney D R, Allaire H P, et al. Problems associated
with tetraploid induction and survival in grass carp, Ctenopharyn-
godon idellal J]. Aquaculture,1990,88:273 -284.
Ferris S D, Whitt G S. Loss of duplicate gene expression after
polyploidisation[ J ]. Nature, 1977 ,265 : 258 -260.
Ludwig A, Belfiore N M, Pitra C, et al. Genome duplication events
and functional reduction of ploidy levels in sturgeon( Acipenser;
Huso and Scaphirhynchus) [ ] ], Genetics, 2001, 158: 1 203 - 1
215.
Schmidtke J. Zenzes M T, Dittes H, et al. Regulation of cell size in
fish of tetraploid origin[ J]. Nature, 1974 ,254:426 - 427.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

896 OE KA 13 %

Morphological differences of erythrocyte in autotetraploid, interploid 3n of blunt
snout bream, Megalobrama amblycephala

ZOU Shu-ming, LI Si-fa, CAI Wan-qi, YANG Huai-yu
(Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem. Ministry of Agriculture, Shanghai Fisheries University,
Shanghai 200090, China )

Abstract: Blunt snout bream( Megalobrama amblycephala ) is herbivorous and is widely favored in China as a
delicacy. Since the 1960s,bream has been accepted as a principal species in Chinese freshwater fish polycul-
ture systems. Based on the good breed “ Pujiang No. 1” blunt snout bream( selected strain F6) ,fertile autotet-
raploid founders have been produced by precise suppression of the first mitotic cleavage of the embryo by ther-
mal shock in 1999. Interploid triploids used in this study were produced by mating tetraploid females with dip-
loid males or by mating diploid females with tetraploid males in 2002 and 2003. In this study, the morphologi-
cal paiameters of erythrocyte and nuclei were compared among autotetraploid , interploid 3n and 2n blunt snout
bream. The results show as follows. ( 1) Polyploids has significantly lower erythrocyte number than 2n control
(P <0.05). The erythrocyte number per milliliter blood in interploid 3n and autotetraploid is 78.95% and
56. 87% of that of 2n control, respectively, with a sharper decrease in autotetraploid. (2)The long and short di-
ameter of erythrocytes and nuclei, the erythrocyte surface area, and the nuclear and erythrocyte volume in auto-
tetraploid and interploid 3n increase significantly( P <0.05) due to the polyploidy of chromosome sets. Among
them, the erythrocyte nuclear volume in autotetraploid and interploid 3n increase extremely, which are as 1. 97
and 1. 39 times as that of diploids. (3)The values of total erythrocyte volume and total surface area per millili-
ter blood are significantly( P <0. 05) lower in autotetraploid than those in interploid 3n and 2n control. The to-
tal erythrocyte volume per milliliter blood in interploid 3n is significantly( P <0.05) higher than that of 2n
control ; while the total erythrocyte surface area per milliliter blood is not significantly( P >0.05) different be-
tween interploid 3n and 2n control. (4)Some abnormal erythrocytes were observed in autotetraploid. Morpho-
logical differences of erythrocyte in autotetraploid, interploid 3n may exert positive or negative effects on the
survivals and aquacultural performances in these polyploidy fish. [ Journal of Fishery Sciences of China,2006,
13(6:891 —896 |

Key words: Megalobrama amblycephala ; autotetraploid; interploid 3n; erythrocyte
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