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Fig.1 Normal individual and albinistic individuals of half-smooth tongue sole

(a)individual with normal body color; (b)albinism; (c)albinism with abnormal eyes; (d)the belly of fig. C
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4 SR F AL EDRE B 4 100 ~ 200 By
KA SR, T A7 2 R RGO PE X . 7E 4%
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PR E— 2o
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33.49 M1 52 5) 4 DR R M LAK A EFAEREE
(6.8.36 H1 37 5),5 MHERMLANKHA & F #F
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oy BIBEHLET 30 R LI B E At WO i r
HR R 7 A8 i A S R L
1.4 ¥EEHAUIGHMERE T EEKERE
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Ao =1 U DS o N L Sl N
50 ~ 100 F& Xf H A | HA i A AR o A R AT I A
2013 47 A 7 H (12 ~13 H i) 5 Bl Lk B
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Tab.1 Albinism rate of each family
QA& X7 i B (1t i 15 (%% CTH{H = bR 22) /%
sire families sample albinos ratio mean = SD
1 250 58 23.20
2 166 4 2.40
3 300 284 94.50
5 190 33 17.37
TR 19.68 +£31.21
cultivated population 10 100 8 8.00
33 200 0 0.00
49 200 9 4.50
52 200 15 7.50
6 90 7 7.78
5% TR L 8 100 4 4.00
%iﬁ%. 3.21+3.49
wild population 36 190 2 1.05
37 200 0 0.00
12 220 17 7.73
13 100 3 3.00
.
R , 15 200 0 0.00 7.50 £10.00
selected population
17 150 37 24.67
45 330 7 2.12
®2 REAQKEFESH
Tab.2 Variance analysis of albinism rate of each group
Forf e ¥yJ5 F Pl
sum of squares degree of freedom mean square F-value P-value
21 [A] 7% 5 between groups 0.088 2 0.044 0.851 0.448
ZH N 7% 5+ within groups 0.725 14 0.052
AR S total 0.814 16

®3 WORXRBUNMEREFERS

Tab.3 The abnormal rate of albinism in given families

HE il H: £ RFEHMEER  RREE %
families sample albinos ratio
1 150 13 8.67
3 280 7 2.50
5 132 84 48.48
10 48 22 45.83
12 36 32 88.89
17 929 12 12.12
49 36 4 11.11

2.2 AUNMEFEENMEERKMERELER
B ER (3 ~4 Hi%),1 5.5 5/ 17

FREF PR A R TE AR T N T

FRRIEH DK, 5 KR B 142K AR 5

O N TR S A IE RS A R 5E TG
FES ARSI /N T IEH A (K 4) .
IR (12 ~13 H#%) bR 3 S XA B
A BR R E /DN TIER DR, 3 SERERM
TR B8 LA R A 22 2 B0 A S R 58 A 5 B | A
RHIEW MR ZERABE H T S 1T SXR
FAEA AR A 2 A 0 R T 0 s A e T [R) K
RIEWAER,3 SHZ R A2 R AT, LI
Jo 5 SR A AR AR MR 58 AR S B 8
/NTF IR R IE® R AR

1SR 17 5 5 R LA F 3 8 & T 1)
RAEFENE, 1S FZRZ AL WRIE® A H
W35 0y 0.28 F10.23 g/d, 17 54350 0. 12
F0.10 g/d;5 SRAMERFE, B H0.10 g/d;3
SRANMUE HAME R AN, B H A
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TAEH A, 4350 0.26 F10.21 g/d(E 2)
FALARETI (3 ~4 H %) A KEOE & Sk

B HE12~13 AfE, " HERXACLERAR

FOET A ERZ T, A RS KR 2 8

TEH SR S5 3R UL 1 88 B A A AUTE 4 i
WA KR, BB I ) A HE RS A A PR A A R
JE BB, B A R A

®4 BREBUANGMEENMEEKIEER

Tab.4 Comparison of growth between albinistic and normal individuals

3 ~4 A% 3 to 4 months

ZSu)

12 ~13 A# 12 to 13 months

EES

families body color R /em {49/ cm kRt /g 4 /cm £58/cm TR/ g
total length body width body weight total length body width body weight
1E % normal 10.92 £1.62 3.35+0.46 8.32+3.14 22.19 £4.09 6.47 +1.34 69.48 £38.42
: H 4k albinism 9.13 +1.69 " 2.84 +0.61"" 4.59+2.60" 23.63 +3.95 6.78 +1.35 79.77 £36.95
1E % normal 10.43 +1.39 3.18 £0.42 6.14 £2.18 23.51 £2.97 7.00 +1.21 76.09 £36.25
’ 4k albinism 9.43 +1.84" 3.01 £0.69 4.78 £2.52% 23.24 +5.84 6.64 +1.03 60.51 £26.10 "
1E % normal 9.75 £1.26 2.82+0.42 5.65 +1.98 18.65 £2.77 5.33+0.84 33.21 £16.22
: 4k albinism 8.35+0.92™ 2.47 +0.28 ™ 3.49+1.26™ 18.30 +2.88 5.24 +£0.88 29.99 £15.52
1E % normal 9.72 £1.42 3.04 £1.44 6.19 £2.51 18.01 £2.95 5.28 +0.89 32.87 £18.72
v 4k albinism 8.68 +1.39™ 2.64 £0.447 3.85+1.91™ 18.70 £3.39 5.39+£0.98 34.71 £19.52

o FoR A — KR P A R S W AR 2E 5 B3 (P <0.05) 5 o« FR Al — KR ARG IEH A2 R AR 2.3 (P <0.01)

Notes: * indicates difference is significant at the 0. 05 level in the same family; ## indicates difference is significant at the 0. 01 level in the same

family
035
030 L (] iF% normal
<) 0.25 - . E”/b albinism
3 .
1’8 0.10 r
g< 0.15 t
L (U
0.05
0
1 3 5 17
ARG
family no.

B2 AUNMEMEENFBEELE
Fig.2 Comparison of ADG in different families

2.3 BUNMEMEENERFHERELER

X84 R ZR AL A AR IE B A R 3517 68 91
TR S e IR [A] — K 2 e T e A A A A
IEH AR PRI A R KRR (R5).
X4 AR R AR ST R F IR A1
SR R IEH A MO Y 68 91 B 5 A8 T R ik
57.14% , WA K Z A AR i 34.92% 517 %5
FZ A PR B 68 5T 95 i T 058, S TR AN
8.70% , Lb IE # MK 20.25% 53 5K R A
RFET R IE A EK 10% 55 5 K R AR
FIE R MR T R 2ZE AR, AR sE T %
WA O AN

x5 MAXZAKEMEEHRRFELR
Tab.5 Comparison of disease-resistant performance of
albinistic and normal individuals in given families

RE LN AL FETHL BETR/%
families body color total deaths mortality
X 1E % normal 42 24 57.14
F 1k albinism 36 8 22.22
3 1E % normal 50 21 42.00
14k albinism 151 49 32.45
s 1E % normal 260 115 44,23
14k albinism 58 24 41.38
1F % normal 76 22 28.95
v 94t albinism 46 4 8.70
3 1he

4 T R TR ] A K 5R G 42 O 2K
HeA AR DA 32 FR 5 & AT 9% 8 55 BRI R2 0 17
T 7 i (ER 22 T Ak A, PR I A S5 38 ) G e B
GIETF T RIS, LU 9~ 3 75 88 F Ak 0
DA K JG S D5 iR IS %

A KB, BB RAE A R KR
Y B BR 2200, R R AR B R
90% 17 KA PAA 3 DEFKR BB AL
G b FE R —E Lol Ak S5
PR 1T KR EEAR Y N FRIE R SCARE R
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ZEH L R IE 19, 68% , A AR Ry 1k B BE K A Y
A BER I E 2 1A 2530 R 7.50% F103.21% , 5
KA R TR R R A BRI 25

T I 5 ot BB TR I o R A S
1 5 —E BRI, SR T A R R i B e
RIEATGETH RIS R K Z B A R R A 58
ABRZEM N 2.50% ~ 88. 89% A5, 3 I 4y AR I
ARG, HIR I A & 2B O 1) A 1A R ) 61 R
JRBIA Ak . AR 2 B T Bl Y BRI R R JEk b
e = T 0 7 20 M 60 3R 1 A R A B RS T 5 1
B 255 Ny, N2 R Bk 1 A ) B 0 R 2
B2 — Ay HR A S, 5 L2 3 P I R s ) A 32
AR . 2013 4F 7 H ha) FRATTH 20O IEH IR
g A B AR e LR I R k2B R e 1 L
B, AR AL 5 B 500 2% DA b f T, & B OE E R
R IR G 525 EE B 29 0.3% ~ 0. 5% |, L i 1)
o EAPEFBEFE LI A A 23 51 A IR G =
AT R 0E WM T AR R ST R R BE
2L R SHCHE T 2 W R 1 1k (O HR IR
1) S BT B A3 A IR I S AR P 1 5 e A
PARHIR B 55 PO ILAR 1 AN T 28 A R — 2 e

PO 23 28 & AR IR RN IE S A 1 A KA
BLARBL,3 ~4 I E 1 8RR [ K R
M IE# AR AR 0 12 ~ 13 H e, Ak
MIEHEMNMEMAERERCEAZF AR, HL 2
E it IE % AR, 41, Estévez %815 i i 4 4
L ISl O PR ERAIR NS SR YRR R WA S =
I 9 Ak 0 5 A R 7% I 45 VR 2 o 4 7 & B% Oy ik T
VLV S5 1k A SE R A i kR Bir D) R i
My 01 5 ) BT % T B SRR AL, DA L AR

5 I R S R B, W 8 1 Ak A R
WPEREIL TR K R M IE & AR fE R R R &
B TR KRR, B 155K R A AR
AN AL T R 22.22% , 1 1IE % MR T
FHh5T.14% . H A, LL62 K A R 3 19 2 1w
20 G A L A R L 2R B B 2 e ) £ B
1 BN , 5 AR AR B PR PE RE A5, 58
S0l DLk B E B R R0 P AR R A & .
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Preliminary study on the albinism of half-smooth tongue sole
( Cynoglossus semilaevis )

LI Yangzhen1 , CHEN Songlin1 * , XING Hefei'?, WU Yahong"2 , SUN Hejunl'2 s
WANG Xiaoxia'?, LI Zhongming’, SHAO Changwei'
(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, MOA ,Yellow Sea Fisheries Research Institute
Chinese Academy of Fishery Sciences ,Qingdao 266071, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China;
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Abstract; This paper studied the albinism of half-smooth tongue sole by establishing families, and 17 half-
smooth tongue sole families were established. Firstly, sampling statistics and variance analysis have been
conducted for the albinism rate, including statistics for the eyes abnormal rate of albinistic individuals in
given families. Secondly,the growth of albinos and normal individuals in 4 higher albinism rate families was
compared. Finally, the resistance to Vibrio anguillarum was tested in the 4 given families for the albinistic
and normal individuals respectively. The results are as follows:the albinism rates in different Families were
quite different,the albinism rate in Family 3 is the highest which was 94.50% ,and that in Families 15,33
and 37 was 0. 00% ; while the families whose sire is cultured population have the highest average albinism
rate , which is 19. 68 % , while the families whose sire is wild population have the lowest albinism rate , which
is 3.21% . The average albinism rate of the families whose sire is selected population is 7. 50% , however,
there is no significant difference among them (P >0.05). There are 3 families that the albinism rate was
higher, the albinism rate of Family 5 is 48. 48% , that of Family 10 is 45. 83% , and that of Family 12 is
88.89% .4 families were selected for comparison of their albinos and normal individuals growth, and we
found that the growth of albinistic individuals whose age was 3 to 4 months was slower or significantly
slower than normal individuals in total length and body width and body weight in the same family , whereas,
when they were 12 to 13 months old, this kind of difference was not significant any more, and albinos in
Family 1 and Family 17 even exceeded normal individuals in total length and body width and body weight.
Albinistic and normal individuals in 4 given families were injected with V. anguillarum ,and we found that the
mortality rate of albinistic individuals was lower than that of the normal individuals in the same family
respectively , the disease-resistance of the albinos in Family 1 and Family 17 was greatly higher than that of
normal individuals,and the declines were 24.92% and 20.25% separately. This study indicates that progenies
of half-smooth tongue sole whose parents are from wild population tend to have a lower albinism rate,and the
albinism could associate with a certain proportion of abnormality of eyes. We also found that at the early
growth stage,albinistic larvae grew slower and later they grew faster,even faster than the normal individuals.
Moreover,the disease-resistance of albinos is superior to the normal individuals in the same family.
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