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1.2 HDIHL HWIHL MLIHL EDIHL 8
K W (9), W’
(2009 8—11 , 2991 (9), L (cm), My M,
) [ 20—330m, 51 S
1.2—4.5m 5—15m, (12—20)%(3—
9)x(12—20)cm (60—70)x(12—17)x(60—70)cm] 2
( 20—100m, 1.2—8m, 1.8— 2.1
3cm  7—17cm) ( 8—10m, 35cmx 23 (2,
50cm  60cmx80cm, 0.4cm) Mylopharyngodon piceus Monopteras al-
( , 1989, 1990) bus 24l Rhodeus ocellatus, ,
: 0.1g ), 100g 5
; 0.01mm MarCal16EX 65.2%; 100—500g 3 , 13.0%; 500—1000g 2
(TL) (BL) (BD) (BW) (HL) , 8.7%; 10009 3 13.0%
(HD) (HW) (ML) (ED)9 ,
(1 150—500mm,
93.9%, 50—1500g,
.::E 1 &% 2?‘.&?5*%5@%7‘75% o _ 84.8%, 2750g; 300—
Tab.1 Measuring methods of morphological characteristics of fish
500mm, 89.0%,
Total length TL 500—2500g, 90.4%,
Body Length BL 6000g; 100—400mm,
Body depth BD 94.3%, 50—1500g,
Body width BW 91.4%, 2750q;
Head length HL 150—350mm, 96.8%,
Head depth HD 50—500g, 74.2%,
Head width HW 10509; 48—
Mouth length ML 80mm, 94.5%, 0.4—
Eye diameter ED 2.59, 89.1%,
1.3 3.29
EXCEL2003  Statistic6.0 ’
Keys W = bL" (Liu, 1990; 785
, 2005); K =100W"IL? ( 25
, 1983); keys W=bL"
( , 2009) C.D = (M1—M,) | (S; + S5) ) ( 3 ,
(PCA)( , 2001) ’ , fals
, 75% (Mayr et al, fuls
1953), C.D 1.28, , C.D a 2,
1.28, : a 4,
: (TL) (BD) (BW)
(HL) (BL) ; (HD) fiz fiy (7373
(HW) (ML) (ED) (HL) a

, TL/IBL BDIBL BWIBL HLIBL

3( 2.872—3.155),
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Tab.2 The distribution of body length and body weight of fish samples

(ind) (mm) (9) (9)
Hypophthalmichthys molitrix 66 120.74—510 40.4—2750 798.6
Aristichthys nobilis 73 212.49—740 177.7—6000 1439.6
Cyprinus carpia 35 121.57—480 51.1—2750 626.8
Megalobrama amblycephala 31 136.31—335 55.4—1050 433.9
Abbottina rivularis 60 23.96—87.95 0.2—13.1 2.7
%5 Hemiculter leucisculus 782 42.11—176.53 0.9—97.2 17.9
Ctenopharyngodon idella 23 43.30—535 39.6—2650 1077.9
fiZ Acheilognathus elongatus 202 31.18—91.58 0.6—18.9 6.5
) Hypseleotris swinhonis 208 17.17—56.22 0.1—3.7 0.8
Pseudorasbora parva 402 21.34—93.62 0.05—15.8 3.9
Neosalanx taihuensis 55 43.46—82.4 0.2—3.2 1.1
#% Rhodeus sinensis 70 18.84—46.77 0.1—2.3 1.0
i} Ctenogobius giurinus 213 17.16—64.09 0.1—6.3 1.4
ik Ctenogobius cliffordpopei 85 21.81—44.48 0.1—1.8 0.5
Carassius auratus 452 28.40—290 0.6—785 71.1
Misgurnus anguillicaudatus 174 46.07—144.3 0.9—30.6 6.4
Gambusia affinis 16 25.75—36.04 04—11 0.7
Ophiocephalus argus 22 38.05—338 0.9—513.8 108.6
¥ Oryzias latipes sinensis 10 28.76—40.88 0.6—1.4 0.9
Schizothorax taliensis 5 206.44—286.7 124.6—438.9 228.6

EBBEEK-FEXRR

Tab.3 The body length-body weight equation of the fish in Erhai Lake

R

H. molitrix
A. nobilis
C. carpia
M. amblycephala
A. rivularis
%5 H. leucisculus
C. idella
% A. elongatus
) H. swinhonis
P. parva
N. taihuensis
#EE R, sinensis
it C. giurinus
i C. cliffordpopei
C. auratus
M. anguillicaudatus
G. affinis
O. argus
% O. latipes sinensis

S. taliensis

W =0.02481%°%
W =0.0627L%5%
W =0.04221%%"
w=0.0177L%**
W =0.012L%14
W = 0.0093L31%
W =0.0274L%%%
W =0.0201L3°
W =0.0159L%11
W =0.0119L%2%
W =0.0018L34
W =0.0163L%%
W =0.013L%%?
W = 0.0097L3%%
W =0.027313%%
W =0.01031%°%°
W =0.0197L3%%
W =0.0147L%°%
W = 0.05851%%%
W =0.0012L38%

0.995
0.982
0.993
0.980
0.965
0.976
0.998
0.992
0.965
0.992
0.974
0.960
0.976
0.934
0.998
0.892
0.913
0.999
0.901
1.000

66
73
35
31
60
782
23
202
208
402
55
70
213
85
452
174
16
22
10
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6 ( % (D
: 2010 7 ) - 2.3
, 6 - K = 100W"IL® ,
, (0.968—3.571)
“cy 77, , ( 3571 3.106
( 2A) , 2.609 1.128); ( 2.097
2 5 a 1.936), ,
, 3, , (0.968),
% 3 1
( a ) )
2 - 2.4
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Fig.1 Comparison of fish body length-weight relation curves (between Erhai Lake basin and Taihu Lake basin)
e - C )y - )
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Tab.4 Condition factor the Fish in Erhai Lake
(ind) (cm) (@) K(%)
H. molitrix 64 32.027 689.047 2.097
A. nobilis 66 38.340 1091.017 1.936
C. carpia 33 24.864 477.464 3.106
M. amblycephala 29 24.225 370.841 2.609
A. rivularis 17 6.345 4.474 1.751
25 H. leucisculus 185 11.519 19.512 1.277
C. idella 21 35.483 950.524 2.128
fih A. elongatus 42 7.493 8.705 2.069
#h H. swinhonis 19 3.952 1.053 1.707
P. parva 100 6.651 5.185 1.762
it C. giurinus 33 4,702 1.997 1.921
C. auratus 196 14.540 109.767 3.571
M. anguillicaudatus 39 8.870 6.754 0.968
O. argus 16 19.669 137.113 1.802
S. taliensis 2 20.645 109.400 1.243
““r>? 20 60 BDIBL, ; 3
“ ” , TLIBL,
) ) ) 2A B)
: 1, :
402 8 , 1
; 2,
( 95 :
69.895%, 34.807%, 22.739% ,
12.349% , 1 HWIHL 1 3
HDIHL MLIHL EDIHL HLIBL, ,
; 2 BWIBL ’
TR . 3 ,
5 EiEf 8/ ILHIMERIERS BRFHEE
Tab.5 Principle component loadings and eigenvalues of eight
ratio traits of P. parva ,
1 2 3 .
TLIBL 0.2989 —-0.2807 —0.8800 '
BDIBL —-0.6676 —-0.5790 —-0.1066 ,
BWIBL -0.5208 -0.6829 0.0181 ' 8
HLIBL 0.6337 —-0.6081 —-0.0471 1.28, '
HDIHL ~0.6486 0.3546 ~0.3053 BDIBL,
HWIHL ~0.7945 0.2727 ~0.1474 EDIHL 1.28,
MLIHL -0.5167 -0.5621 0.2697 ( 6)
ED/HL 0.5079 -0.2298 0.1091 242 (Carassius auratus)
2.7846 1.8191 0.9879 , ’ ,
(%) 34.8073 57.5461 69.8948
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6 . 2
BDIBL BWIBL MLIHL,
4 L
2| 1 ( 3
- 1
&
i-é 0r ] y
; 1
-2t : 2
_4 | ) y
2
6 ;
-6 -2 0 2 4
E4r2 !
8 (
0 8), EDIHL
(1.50) 1.28, ;
1.28,
& 3
- 3.1
(1) keys W = bL® a
(Ricker,
1975), )
3 4 @I%
E4r3
; (2)
2 L
Fig.2 Scatter diagram between principle components of four P.
parva populations ’
A. 1 2 , B. 1 3 |
: : e
452 8 ) )
( & ( , 1998)
7) , 1 2 68.517%, ,
46.526% 22.991% , ,
1 HWIHL EDIHL HLIBL, (4) ( , 2010)
*6 MANEFE&FE 8 NILFIMEKERRL
Tab.6 Difference coefficients of eight ratio traits among four P. parva populations
TLIBL BDIBL BWIBL HLIBL HDIHL HWIHL MLIHL EDIHL
/ Cc.D —-0.029 -0.261 —-0.236 —-0.302 —-0.044 —-0.088 —0.556 0.030
/ C.D 0.338 1.104 0.550 -0.194 0.321 0.201 0.397 —0.553
/ C.D —-0.327 0.339 0.298 -0.127 0.023 —-0.003 0.248 0.512
/ C.D 0.407 1.179 0.795 0.150 0.396 0.305 1.091 —-0.564
/ C.D -0.329 0.538 0.544 0.192 0.073 0.086 0.831 0.453
C.D —-0.793 -0.701 —-0.266 0.061 —0.342 —-0.207 —-0.108 1.150




795

4
F 7 )8 AN ELBIMEK A E RS HEFFHEE 6
Tab.7 Principle component loadings and eigenvalues of eight
ratio traits of C. auratus 4l
1 2
TLIBL ~0.6754 0.0390 2y
BDIBL 0.3295 0.8192 &
® 0
BWIBL 0.7372 0.5224 H
HLIBL —-0.8092 0.4099 -2t
HDIHL 0.6918 —-0.3264 o
74 L
HWIHL 0.8965 ~0.1556 °
MLIHL -0.1793 0.6776 6 .
-4 -2 0 2 4
EDIHL -0.8028 -0.2364 T2
3.7221 1.7592 3 1 2
(%) 46.5259 68.5165 Fig.3 Scatter diagram between the first and second principle
components of four C. auratus populations
#=8 Hl4ANTEE 8 NMLHIMRERRER
Tab.8 Difference coefficients of eight ratio traits among four C. auratus populations
TLIBL BDIBL BWIBL HLIBL HDIHL HWIHL MLIHL EDIHL
/ C.D —-0.430 —-0.276 -0.001 —0.458 0.094 0.407 -0.294 —-0.080
/ C.D -0.324 0.339 0.533 —-0.081 -0.197 0.244 0.222 -0.579
/ C.D -0.179 0.390 0.257 0.331 -0.011 —0.033 0.020 0.214
/ C.D 0.193 0.799 0.708 0.572 —-0.402 —-0.392 0.805 —-0.632
/ C.D 0.396 0.794 0.337 1.201 -0.186 -0.890 0.535 0.408
/ C.D 0.231 0.145 -0.496 0.720 0.357 -0.726 -0.358 1.500
y - (1 1
/ (EDIHL)
a 3, [} '
) a L
3( , 1999) , ( , 1982; , 1989)
3.2 ) ) )
( , 1999;

, , 2002)



796

43

, , , 2006.
, 26(3): 32—33
, 1958. , 2(3): 153—165 ’ , 1081
: , 2001. ,1:31—34
, 14(3):\4{2—55 ’ 1000,
' ' A, 2006. , 23(4): 330—336
, 52(2): 263—271 7 1089, ( )
, 1982. . ,
1—377
28(2): 169—176
) , 1990. ( ).
, , 1983.
, 2(1): 29—39 1313
1004, , , , 2001.
15(2): 1—9 , 25(6): 631—635
1998, , , , 2006.
 5(2): 110—113 ' , 18: 305—311
' ’ . 2002. Kong D P, Chen X Y, Yang J X, 2006. Fish fauna status in the
MDNA | 26(2): 142— Lugu Lake with preliminary analysis on cause and effect of
147 human impacts. Zoological Research, 27(1): 94—97
' , . 1998. Liu C A, 1990. Biological concepts of the growth parameters.
61 272—277 Transactions of Oceanology and Limnology, 4: 71—94
’ ' 2009, 6 Mayr E, Linsle E G, Usinger R L, 1953. Methods and principles
, 29(6): 1—6 of systematic zoology. New York: McGraw Hill, 125—I54
, ’ , 1990, Regan C T, 1906. Descriptions of two new cyprinid fishes from
, 26(1): 28—36 Yunnan Fu, collected by Mr. John Graham. Annals and
, , . 2010. Magazine of Natural History, 17: 332—333
, 26(6): 337—339 Ricker W E, 1975. Computation and interpretation of biological
, , . 2005. fif] (Culter al- statistics of fish populations. Bulletin of the Fisheries Re-
barnus) , 36(2): 146—153 search Board of Canada, 191: 1—382

STUDIES ON THE GROWTH CHARACTERISTICS AND MORPHOLOGICAL
DIFFERENCES OF FISH IN PLATEAU LAKES

FEI Ji-Hui', SHAO Xiao-Yang"?

(1. College of Life and Environmental Science, Hangzhou Normal University, Hangzhou, 310036; 2. Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan, 430072)

Abstract We studied the growth characteristics and morphological variation based on the 2991 fish specimens sam-
pled in Erhai Lake basin from August to November in the year of 2009. The result indicated that most fish showed
even-pace growth or nearly even-pace growth, among which two kinds of fish (Oryzias latipes sinensis, Schizothorax
taliensis) showed the rapid growth. Non-filter feeding fish (Carassius auratus, Cyprinus carpia and Megalobrama ambly-
cephala) had the highest condition factor, and filter-feeding fish (Hypophthalmichthys molitrix, Aristichthys nobilis) took
second place. Eight morphological characteristics (7L/BL, BDIBL, BWIBL, HLIBL, HDIHL, HWIHL, MLIHL, ED/HL) of
four Pseudorasbora parva populations and four C. auratus populations were analyzed respectively. There was no signifi-
cant difference between P. parva sampled in Erhai Lake and the others, so was C. auratus. But there were inter-population
differences among three P. parva populations, which sampled in West Lake, Cibi Lake and Haixihai Lake respectively. So
was C. auratus, and the difference coefficient of ED/HL between C. auratus sampled in Cibi Lake and Haixihai Lake was
over 1.28 (1.50) reaching the subspecies level.
Key words Plateau Lake, Erhai Lake, Relative fatness

Growth characteristics, Morphological variation,



