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Tab. 1 Experimental design of heat shock treatment on the fertilized eggs of rainbow trout

\w 1 2 3 4 5 pog i)

Sk ) 2 000 2 000 2 000 2 000 2 000 2 000
&ﬁﬁi&?ﬁﬁ%g@ﬁ!ﬁﬁﬁ 5 6 ; 8 9 _
HREEED 28°C 30°C 32%C 34°%C 36°C —
EERRGINTE(S)Y 12 8 6 4 1 —

1) Numbers of treated eggs; 2) Duration from fertilization to shock treatment (hr); 3) shock
temperture (°C); 4) Shock duration (min); 5) Control

BURFE: BXERELENEAKER 8°Co RARTABEEEZHINET
RITERE R (LR EINE),, RABRANER AR ALFE K R7E RIFE 3°C &L KEF,
KRR MR 3—5 o8 RIEREEER/KE, 7 RGRERNIELTER, EHERE
5o BAPLBIKIE 8—10°C,

MEFaNEE: AWBFLE, KAREGEFE— R, 12 AR (REaH),
100 E#TREEEE,

@ REEERLE. RAGEEKEH PHARK KRS & SIS aEE AT kY,
g RAKTHE 100 P EDRAE, DB EH Al

@ AARNAAHERNE: REREEANEIKNETRA, Wright REE,
BT, MEBELZHAREEZNRE G SREHARE 50 MK, # 2. b. 2/4 AXITE
H, a%.b/1.91 AFIHEER 2 455, b KA
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& S

L ARENIE T EREREFHRE

SEBIEE 7 K, A HIPRIFET R WA 1 FioRo
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Fig. 1

Mortality of eggs at 7th day after treatment
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Tab. 2 Chromosome counts for 5 tetraploid rainbow trout

N 1 2 3 4 5
122 1
121 1 1
120 68 53 51 71 64
119 8 16 14 11 9
118 4 7 18 9 7
117 3 2 7 3 2
116 2 4 3 5 4
115 4 2 6 2 1
114 4 1 5
113 6 1
112 3 3
111 2 4 2
110 2 2
109 3 3 1
108 2 1
107 1 1
106 2 1
105 3 1 2
104 1 1
103 1 2 1
102 1
101 1
100 1 1
B 7 101 100 114 1190 104

4n = 120(NF = 208) Eﬁ}$‘>| 67.3% 53% 44.7% 64.5% 61.5%

1) Fish No.;

2) Chromosome number;

3) Total counts;

4) Percentage of 4n = 120(NF =208)



332

XK = &£ ¥ F # 11 %

e EABTELNS RS SRR, RBEBARRMEHE (2n = 58—64, NF =
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100 ANPLERYS3RAERL 4n = 120, NF =208 H4KEH, HKIDRBUE 4n = 100
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X5 BHUEKRERR 20 = 60 WILHLR 6O K E _F L EER~N.

o I AR T A AT R B, 20 =60 RUAT S ELch IR RVE ch 36 42 e ik 22 74,
WA 2R BRER 1 X, FmEE 28 RaE 7 (BIR D). 2RhkmFEFTENN
AT SRR, NI 22 B E 2 S Ak, | BRE LA ReR, M7 E
SR E 2 ARk (IR 1:2),

Bk 100 B RILA REKRGEHERN N

3. i 5 isthIres DNA S B BT AN/ LR

ME —AEMEERITHEE 5 BrY 50 MM,

MR a 5 FRafamERERN o MERILES , EOHE FIER R, &
KRR EED, EARTHENBRT B RKMNEREENR, EHEMLEN, JLFR
BEREA Y. £ DNAEN &8 L, ik SMEKRIILERE 1:2.27, SHENT 1:2 i
B (3R 3)o

£3 —EHanEEaNnammERaRit DNA sk

Tab. 3 DNA relative content and erythrocyte dimensions of diploid and
tetraploid rainbow trout

\\ Zf D P EEHEY
DNA W4 E 25.0242.13 56.6645.74 1:2.27
s (pm)™ 10.4040.71 11.6540.79 1:1.12
mpE i (pm)® 16.07+1.13 23.1041.35 1:1.44
AREFTRH (pm?)" 132.04-+10.26 213.44418.69 1:1.61
MpLAER (pm®)® 922,56 +114.06 1673.39-+240.86 1:1.81
BEsh (pm)” 7.0840,04 11.5140.72 1:1.62
BiEM (pm)© 4.1340.02 5.0940.22 1:1.23

BEER (pm?)" 23,294-3.75 46.4943.79 1:2.00
B (pm?)® 65.73+19.35 158.82417.93 1:2.42

1) Diploid; 2) Tetraploid;

3) Ratios of dimension;

4) DNA relative content;

axis (pm);

major axis (pm); 10) Nucleus minor axis (um);

(pm?)

6) Cell major axis(um);

7) Cell surface area(pum?);

* DYk MR SEERRRN A TR ER(ER.

11) Nucleus surface area(pm?);

8) Cell volume (pm?®);

5) Cell minor
9) Nucleus

12) Nucleus volume
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Fig. 2 Erythrocyte of rainbow trout (4n) (arrow shows binucleate erythrocyte)
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TETRAPLOID OF RAINBOW TROUT (SALMO GAIRDN ERI
RICHARDSON) INDUCED BY HEAT SHOCKS

Ma Tao Zhu Caibao

(Department of Biology, Shanxi University, Tai Yuan)

Zhu Bingren

(Rainbow Trout Experimental Hatckery of Shanxi Province, Shouxian)

Abstract

Heat shocks were applied to rainbow trout eggs, starting between 5h and Sh after ferti-
lization. ‘The frequency of occurrence of tetraploid was 5% in fish of twelve-month-old. Du-
ring the experiment, the higher temperature resulted in high mortality rate of fish eggs.

Being different from the diploid rainbow trout which consists of 22 pairs of metacentric
and submetacentric chromosomes, 1 pair of subtelocentric chromosomes and 7 pairs of telocen-
tric chromosomes, the karyotype of the tetraploid rainbow trout consists of 22 sets of metacen-
tric and submetacentric chromosomes, 1 set of subtelocentric chromosomes and 7 sets of telo-
centric chromosomes. No mosaic polyploids were found amongst the young trout.

Nine erythrocyte indexes (DNA content, and major axis, minor axis, surface area and
volume of cell and nucleus) of diploid and tetraploid rainbow trout were analysed and com-
pared in order to provide the basis of identifying tetraploid in rainbow trout by means of
erythrocyte inspection. No differences were found between the tetraploid and the diploid in

morphology, anatomy, and growth rate.

Key words  Rainbow trout, heat shock, tetraploid



R I

AR L B dr 8 U0 0

HE

5

(M1 ) mony moqures jo adAyoarey 7

088w

Xxoxt

X RX
£ryy  XABy
LRy

YWY AR IT cc (ug) mon awcqures jo addjodrey |

vowd R

vedd BN UG

vyv{
TIse YQé)
SIIETT}
TEO NN S 8 §:
WRRE  <iNY
it Pd

—_—

w7l

'Yy YV OV

MW EY R T

L B

oy oY

Y Y

kY 3% RY IR 2
£% ¢8 &K KK QY

LIRS IR Y

KB

s




