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Growth and diets of Zacco platypus distributed in Beijing
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Abstract  Zacco platypus, a species widely distributed in the mountainous rivers of East China, is one of the local leading
commercial fish in their most naturally distribution area. Total 508 specimens (21. 79 mm— 112. 82 mm in standard length, SL)
oollected from the Huaisha and Huaijiu Rivers of the Huairou District in Beijing were used in this study. The characteristics of the
age, growth, food and reproduction were studied, and some results were compared to the population living in Jialing River System.
Maximum ages were observed as 3 years for males and 2 years for females. The equation of the length-weight relationship is W=
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9x 107 °L*™7 (r= 0. 9784) , which explains ther growth is allometric. The Von Bertalanffy equation of male is L = 121. 56 X
(1= e *7E 02y g imum standard length is 121 56 mm, W, = 41 16x  (1- e * 7% *€P)3 " maximum body weight is
41. 16 g, growing inflexion is 2. 41 years. The Von Bertalanffy equation of females is not be fitted because of their maximum ages
are 2 years old. Accordantly annual changes of the fullness and fillness index were obsewved, which may be mainly attributed to
the changes of the temperature in water and idiophase. The food consists manly of alga and the ingestion owns selection. The sex
ratio of Zacco platypus is close to I 1, and the first maturation age is 1 year. The main spawning season was estimated to be from
May to July, and the gonad maturing coefficient was larges in May. The standard length and body weight of the population in
Beijing are both smaller than the population in the Jialing River System, which may be due to diferent living condition and climate
between two sites. Previous study on the food of the population in the Jialing River System was camivorous, but we identified the
samples collected from the Jialing River System by ourselves and found a lot of alga existed in their food with some zooplankton.
The differences on the age composition, growth mode, sex ratio and spawning characteristics between the two populatbns were not
observed. Bases on the biology characterigics of Zacco platypus in Beijing, we suggests to control the fishing amount, choose
comfortable fishing season and protect living condiion in order to maintain sustainable use of local Zacco platypus [Acta Zoologica
Sinica 53 (6): 982- 993, 2007] .
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Table 1 Age composition of Zacco platypus in Beijing W= 9x 10 °1.*"" (r= 0.9784), W .= 1x
Sex Male Female 101" (r= 0.9785), We= 7x10 L' (r=
Age group 1 2 3 1 2 0. 9379)
Number 29 64 12 R 43 222
Proportion 27. 2% 60.95% 11.43% 44.16% 55 84% T
( 2), 1
2.2 , 2
2.2.1 / 2.2.3 Von Bertalanffy
2006 3 6 182 )
, , , 105 77
2004 3- 11 287 Ls= 35 53R+ 27.47 (r= 0.852), Ls= 32.21R+
, 128 68 26.48 (r=0.7935) ( 4
98 3
25.00 -
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S 20.00 F
z
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2]
Z
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e
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Fig 3 Relationship curve of standard length’ net weight
2
Table 2  Growth situation of standard length and body weight in different age groups
Age group 1 2 3
sex Male (n= 27 Female (n= 34) Male ( n= 64) Female (n= 43) Male (n= 12
Range 48. 83— 86.85 49 62— 84 58 56.49- 107 56.51- 101. 29 86.41- 11177
Standard length (mm) Average 63.94 63 61 83.72 74 33 94 62
t t-test P> 0.05 P<0.01
Range 3.02- 21.87 309- 1549 4. 56- 3.9 3.33-24.45 12.69- 26 36
Body weight (g) Average 7.73 6 30 11. 96 9.32 21. 08
t t-test P> 0.05 P<0.01
Annual increase of standard length (' mm) 63.94 63 61 19-78 1072 109
7.73 6 30 4.23 3.02 9.12

Annual increase of body weight (g
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Fig 4 Relationship of standard length and scale radius
3
Table 3 Back-calculated strandard length of each age group
Gender Male Female
Age Number Number
Distance from Digance from Dstance fran Digtance from Distance from
foais to the focus to the focus to the focus to the focus to the
first annuli Second annuli third annuli first anuli second annuli
rl r2 13 rl r2
1 26 0.78%0.18 34 0 85%0.16
2 65 0.7910. 16 1 37%0.22 43 0 77%0.15 1 28%0.19
3 12 0.7510.13 1 31%0. 16 1. 76t0 18
103 0.7810. 16 1 3610.21 1. 76t0 18 7 0 80%0.16 1 28%0.19
A verage value (' mm)
55.18 75 79 90 52 25 67 71
Back calculated BL. (mm)
2 2 2 2
2.2. 4 t> 2. 41 , dW/dt d W/dt , dW/dt
4 t , ,
( 2.2.5 (fullness)
6) (A) (G 508 ,
. dI/dt , d'1/de 3- 4 .5
(B) (D) , 6 : 7-9 ,
2 2
, t< 2.41 , dW/dt , dWd , ; 10 7
t o 2
2 2
s t= 2.41 , dW/dt , dW/dt = 0
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Fig 5 Growth curve of standard length (A) and body weight ( B) of male
4
Table 4 Growth speed and acceeration of male Zacco platyp us
Standard length Body weight

FEquation of growth speed

Equation of growth accelerationd

dl/dt= 121.56x 0.3718

X & 03718 (4 0.@7)

2/ diz= - 121 56x 0.371&

X & 03718 (4 0.@7)

dW di= 3x41.16% 0. 3718 x e~ 03718(4 0.27)
[1- e 0.3718(t+ 0. 6272) ]z

d2W/ di2= 3% 41 16 0.3718& e 03718+ 0.272)
[1- & 0-FB(+0QR) | | 34 OIS+ 0@T) _ )
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Table 5 Abundance of genus in alga food composition of Zacco platypus
4 5 7 8 10 11
Diviion Number of Genus nane April May July August October N ovember
genus Proportion
0 —_ _
Bacillariophyta 18 40.0% Cymatopleura * * * *
Gyrosigma N * * N - N
Fraglaria ++ ++ ++ +++ ++ ++
. + + ++ +++ +++ ++
Diatoma
Frustulia - - * N - -
Hantzschia * N * N * -
Nitzschia + + ++ ++ + +
) . + ++ + +++ ++ +
Cocconeis
Cymbella ++ ++ ++ +++ ++ ++
Achnanthes * * * * * *
Surirela * N N * B -
Amphora + ++ + + + +
Cyclotella N * * N * *
Gomphonema + + ++ +++ + +
Pinnularia * * * N - *
Synadra + + ++ ++ + ++
+ + + ++ + +

Melosira
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( Continued)
4 > 7 8 10 1
Diviion Number of Genus nane April May July August October N ovember
genus Proportion
Naviaila + ++ ++ ++ T+ N
Pymophyta : 2% Peridinium - - - + - -
Cyanophyta ¥ 13.3% Osdll atoria B - - - + +
Rap hidiopsis - - + - - -
Merismpedia - + - + - -
Lynglya B - + ++ ++ -
Chroococcaceae - - + + - -
Phamidium - - - - - +
Chlorophyta 19 42.2% Cladophra - - - + - -
Rhizoclonium - - - - - +
Cosmarium B + + ++ - -
Desmidium B - - + - -
Schizomeris e - + + - -
Bul bochaete B - + ++ - _
Clostarsis B - - + - -
Pediastrum B - + + + +
Oedogonium * - + + + -
Gemirella B - + + - -
Zygnema N - + - - +
Sirogyra + + + + + +
Uothri B + - + - +
Westella + - - - - -
Ankisirodesmus - - - + - +
Closterium - - - + - -
Scenedsmus - + + ++ + +
Staurastrum B - + + - -
Mougeotia B - + + - -
Fuglenophyta ! 22% Trache omonas - + - - - -
=T 10% “+7, 10% — 20% “ip7
30% CHt+”

No alsa reorded as“ — 7 ; algae less than 10% recorded as“ + 7, 10% - 20% as“ ++ ”, more than 30% as “ +++ 7.
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Table 6 Comparison o body length-weight relationship of
Zacco platypus between Beijing and Jialing River System
2.4.3
Male Female
(9 e W= 1x 10-513 44 W= 7x 10- 613 274
> 1jing
5 ,
16. 95%:; , 3 2. 91% o W= 5 25x 10751338 W= 3 372x 107 °L>*%
Jialing River system
6 , 6.98% ,

) . , 1980.
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Table 7 Comparison of standard length and body weight of different age groups o Zacco playpus between Beijing and Jialing River
System

Age goup 1 2 3
Sex Male Female Male Female Male
63.94 63 61 8.72 74.33 94 62
Average standard length ( mm)
Beijing
.73 11. .32 21
Average body weight (g) 1 630 % ? 08
Average standard length ( mm) i ik 12 % 122
Jialing River
System 35 13 45 24 48 3
Average body weight (g)
, 1 3.3
( . 1996) (5.
2
: (2006)
2 2
2 2
2 5- 10
2
2
’ 2 2
(2006)
2
, 5
2
” ” ” @
, ; 6 '
2 2
2 2
; ; 3 7
, 2004 6 8
2 2 2
; 9 2 2 2 ? ?
N 2
, 8
2 2

® . , 1980.
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