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FEL: T 2007 4F 7 H 2 2009 4F 6 HIl, fEdbite FifhX RAET 358 R4 /S (Acrossocheilus
parallens) FEA, LAE A5 W FHE S Mkt b HARRS 5 4 KRR IE AT T WS M08 fa i 1 LA
RAHTEW, WX EEOh B AL, X A DIEIAY, B A g R KR R, AR I R
WM 2~3 Aty FEARTRIMEMER 17 ~ 578 5 MR ALk, PLARRAN 17~ 37 MilEtkh 17 ~ 4% 4
ARSI RR, RARL R 17~ 2% . MEfa ik (L, em) Yk 5.7 ~14.8cm, 4T 7.0~13.0cm
ZIa; AE (W, @) JEHN 4.75 ~ 108.40 g, 4T 10.00 ~ 30.00 g 2 [f). MRk CIEH Y 5.7 ~
126 cm, T 7.0~11.0cm Z[8); REER K 4.40 ~61.50 g, FEZHEF T 10.00 ~20.00 g 2 [8]. &
KGRERISERAG W = 00170317, W, = 0.017L31%, W, = 0.023L3%%, By 220t ml, M. M4k
FERKE®REXR L, 2REE. K (L, cm) 58% (R, mm) RLMLR, Lo =3.126R + 1.869.
Ly = 2.875R + 2.152. flA i1 Von Bertalanffy A=K 224k, #EPE L, = 17.143 5 cm, k = 0.270 5, W, =
150.347 4 g, to=-0.614 6 #%; Mt L, =17.2365cm, k=0.2269, W, = 12646869, t,=- 0.9215 #>.
W AR TE AR I3 A AR R N 3.68 WS, 1 MR KA1 11.8 om, TRTEZ10 45.26 g; MEfh R4 25 4E R b 3.96
W, PIRARKLN 115 om, REZDy 37.60 go YE ML, HUGEAFER 3 8L EEUAK 10 cm
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Age and Growth of Acrossocheilus parallens in the Beijiang River
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Abstract: By measuring the growth rings of the scales, the age and growth of 358 specimens of
Acrossocheilus parallens collected from July 2007 to June 2009 in the Beijiang River were studied. The

annuli on scales were clear, the pattern of sparseness-denseness was visible in the prezone region while the
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cut pattern was present on the rear-side region. The annuli on scales was formed once a year, the annuli
formation took place primarily between February and March each year. Ages ranged from 1% to 5" years for
females, mainly in 1* to 3" years; and 1* to 4% for males, mainly in 1* to 2" years for males. The standard
length of female ranged from 5.7 to 14.8 cm, with the majority from 7.0 to 13.0 cm; while the male ranged
from 5.7 to 12.6 cm, with the majority from 7.0 to 11.0 cm. The body weight of female ranged from 4.75 to
108.40 g, but most fish ranged from 10.00 to 30.00g; while the male ranged from 4.40 to 61.50 g, with the
majority from 10.00 to 20.00 g. The relationship between standard length (cm) and body weight (g) was W, =
0.017L%™8, w,= 0.023L3%%%, W = 0.017L%*'%" for the combined sexes. Females and males exhibited
statistically significant differences in growth. The relationship between standard length and scale radius (R)
was Lo = 3.126R + 1.869 and Ly = 2.875R + 2.152. The von Bertalanffy growth arameters based on
length-at-age data were L,, = 17.143 5 cm, k = 0.270 5/a, W,, = 150.347 4 g, t, = - 0.614 6 year for females,
and L,=17.236 5cm, k=0.226 9/a, W,, =126.468 6 g, t, = - 0.921 5 year for males. The growth inflexion
point were 3.68 years and 3.96 years for females and males respectively, when L; = 11.8 cm, W; = 45.26 g for

females, and L;= 11.5 cm, W;= 37.60 g for males. To protect the population of A. parallens in Beijiang River,

we suggest that only fish longer than 10.0 cm (age 3) should be harvested.

Key words: Acrossocheilus parallens; Age; Growth; Beijiang River
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Fig. 1 Showing the annulus and pseudoannulis on scales of Acrossocheilus parallens

a. Fronii ) LSS b, §ikonii A _LOEIRE . a. Showing the annulus on scales; b. Showing the pseudoannulis on scales.
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Fig. 2 Percentage of marginal increment at the scales in Acrossocheilus parallens throughout the year
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Fig. 3 Distributions of the standard length (a) and body weight (b) frequency of Acrossocheilus parallens
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Fig. 4 The standard length-weight relationships of Acrossocheilus parallens
R1 MFEAZTFRAN TN ARANEE
Table 1 Growth situation of standard length and body weight in different age groups of
Acrossocheilus parallens
& Standard length (cm) A& Body weight (g)
MR R AL - IR - MK
Sex  ZHAge  Number L R Annual e f2 i Annual
Range Mean =SD X Range Mean =SD .
Increase Increase
1* 49 57-~9.8 8.10 +1.04 8.10 4.75~25.15 14.50 £5.17 14.50
2* 68 6.9~12.0 9.68 +1.17 1.58 8.05 ~ 46.90 24.83 +8.79 10.33
Fe‘:iile 3* 32 8.9~148 1153 +£1.21 1.85 22,05~ 80.29 44.62 £14.37 15.50
4* 15 11.0 ~ 14.0 13.03 £0.85 1.50 37.75~108.40 72.22 +16.98 27.60
5* 2 14.2~14.4 14.30 +0.14 1.27 86.27 ~90.35 88.31 +4.97 16.50
1 86 57~98 7.80 £0.97 7.80 4,02 ~20.81 12.1 +4.07 12.10
e 2" 86 6.9~125 9.00 +1.17 1.20 9.01~45.82 19.00 +7.90 6.90
Male 3" 14 9.7~125 11.09 +0.80 2.09 21.20 ~59.91 37.82+10.98 13.10
4" 6 11.3~12.6 11.85 +0.46 0.76 33.20 ~ 74.92 54.55 +13.68 16.73
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B (K50, SRR 4R BRI WA 2.
26 HEKHE

R4 Ford T RERAWEMAK L, =
17.1435cm (). L,=17.2365¢cm (3), K
ZH k=0.2705 (9). k=0.2269 ().
ARG R SRR W, = 150.347 4 g

(). W, = 126.468 6 g (3). 4% Beverton
HEMIn (L - LY = InLy, + Kt - kt sRAF BB 44
KA ESET RN AR to=- 06146 ().
to =-0921 5 (&), WL EAEKSEL, 4l
FRA KR E AR R, Lo =17.1435[1 - e
-0.270 5(t + 0.614 6)] , Ly= 17.236 5[1 _ efo.2269(t+0.921 5)],
th = 150.347 4[1 - e-0.270 5(t +0.614 6)]3.198, W, =
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Fig. 5 Relationship between scale radius and standard length of Acrossocheilus parallens
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Table 2 Back-calculated standard length f of Acrossocheilus parallens

1) SERY kA% JBEA K Back-calculated standard length (cm)
Sex Age Number L L, Ls Ly Ls
1" 49 6.81
2* 68 5.98 8.62
W 3* 32 5.91 8.83 10.78
Female 4" 15 5.98 8.86 10.82 1255
5 2 6.09 8.75 10.622 1218 13.44
JACT351E Weighted mean 6.21 8.71 10.79 1251 13.44
1" 86 6.49
2" 86 5.87 8.27
Mtze 3* 14 5.93 8.56 10.25
4* 6 6.42 8.76 10.49 11.64
JACF¥{E Weighted mean 6.17 8.34 10.32 11.64
126.468 6[1 - @ 02269(t+0921 5)]3.0250 06146)  q\W/dt = 130.059 4e *2705(t+06146) [1-e

’fZISJL/iiK HH%%*%KE?%%B‘J Eéfn ﬂi -0.270 5(t + 0.614 6)]2.198\ dZL/dtZ =-1.254 9670.270 5(t+
WA BT, BEEERS IR hEET s M0 d®W/dt? = 35.195 4e 0270306140 11 o
{E’ ﬁggijﬁﬂjﬂgé%*%Z:Xﬂﬁk E':J HEH%Z ( @ 6). -0.270 5(t + 0.614 6)]1'198[3.198 e-0.270 5(t + 0.614 6) _ 1];
2.7 AKHBE S AR HebE: dL/dt = 3.911 0e” %20+ 0%9) - qwydt =

Xﬂ‘ﬁf{t&/l\’fztﬁ/‘]%{(\ 'TZIKEQEKJEE*#MI\ 86.804 6e70.226 9(t + 0.921 5) [1 _ 670.226 9(t +
%ﬂ:ﬁﬁ@i&, ?%@J?H%\ %EE‘JEKE@}E&E 0.921 5)]2.025‘ dZLIdtZ =-0.887 7670.226 9(t+0.921 5)\
K T FE, MEVE: dL/dt = 4.637 3e %2705 d2W/dt? = 19.702 2¢ 0#6°(+09219) 1 _ 0022690
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Fig. 7 Curves of growth rate (a) and accelerate (b) of standard length in von Bertalanffy

functions of Acrossocheilus parallens
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Fig. 8 Curves of growth rate (a) and accelerate (b) of body weight in von Bertalanffy functions of

Acrossocheilus parallens

JCIE AR SR A 3.68 1% (9D i1 3.96
W% (3. AR R KL N 11.8 cm,
WEL N 45.26 g; HEMAAEKS SAKL N
11.5 cm, {KHEZ) L 37.60 g A5 A Km 745
AU T SR ETHES, TEP) m AR 2 iR
R B, AR IR . PR AR IR S i
AR AL KA U RN IE(E, 7E8) RS
h .

3 iTie

3.1 AERREEME
R o — PN 0 ) IR AR 5
SEMEL, Ry BEAT R 5 A UM T 3
b R B . TR, W
AT DU FARR AR AF 8 4l M AE X ] S ) £
HKFREM AR e, W)E A (Megalobrama
pellegrini ) (2= SCiff 45 2007 ) B o) ffi iy
( Paracanthobrama guichenoti ) (14 NI % %
2009). KIRH% (Siniperca kneri) (Xl &%
2012 ) . Zg 0% 41 % i ( Brachymystax lenok
tsinlingensis) (AEEA%E 2013) 45, {HXT-Hidb
i, ABEOIEE A BHATER S E . WIIEAE S
i (Thunnus maccoyii) 8% H MG A H T %50
1~ 3 WA, 1T AR 21 B 1R S e

¥R (Gunn et al. 2005) , fi#% (Pomatomus
saltatrix) W85G+ 1 ~ 5 AMARFERR 4
JE , AR B2 AR FH B %5 2 4% (Robillard
et al. 2009) , (& AKETERL L ( Gymnocypris
selincuoensis) (FREIESE 2002a) T i1 AR AL
(G. przewalskii) (fE €455 2006). HORI#REAL L
ff1 ( Schizopygopsis malacanthus) ik /545
2007) SEFNE, HLEnd AN EE o A AL
HEEWER 0w LRSS, R
OO 5 5 JLEC ARSI LA 4 e MR o
H LT, AR R, AN F AR %
JEM R A T

TEARRFCH, AR RTINS LI, M4
JE A0 R Py AR AR I, AR B, L
I S T AR S T ) R 2 2 B HEBR .
Gb, FEASHMEfR B i 5T HE HE AR o 4TS
Hmid b Bt b, AR R, Fit,
I FH % 1 A 4% 06 5 AR S e MR, A
(B 7 (8, b3y ydfaifE, HILE IR N
CIEEE
32 MEgEAEKER

A, M BEAERKAREA AR
A SO IR AR RO R T AR, ORI A Y,
R, W MREF R (580085 2002b), HAR
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it (Gerres equulus) (Khan et al. 2006). H
Atghf (Anguilla japonica) i IENF%% 2010)
S, MO E A E TIX—2, Lo
A KERE WA S EE 5w, WiE D86
(Coreius guichenoti) (&A% 2010) K fig
Wyfi (Rhinogobio ventralis) (%45 2010)
S o IR e Al M 1 AR KO I e T A
PR IR /N T ff, B vy il ( Scorpaena
maderensis) (Mesa et al. 2005). 2 Ji5 G il fif
(Helicolenus dactylopterus ) (Abecasis et al.
2006). ##ifa (Pelteobagrus fulvidraco) (Z*

5% 2006) AV A fE (Salmo trutta fario)
(ZEe%E 2007) %%,

B DR /N e 2Rt A S ) — P ke L 5
THH A F AR IE B B AE FH =4 (Shine
1989) . Ay MEPE 1) BHE PN RN ()15 S
B, AARIERARE T BUEEAAR M B A
KIIANA,  IXFERTBEPE R 30 AR T B
2% RN ACHr HY (Hedrick et al. 1989, Henderson et
al. 2003). AHE, W TUEPE SR UL R AR
RS TIRIERE, AR R, Mk
(2584, At AN A S R rp A B
SR SE G RE ) ARG RS B L2y, MRIEFE
A 3 SOME M AN A A0 E 1 AT SR A A
(Pyron 1996, Henderson et al. 2003).

M 465 A S K IR 1 2R,
ZAE TR R R A SO, HARSEATNS
W NI S RN NG . (AR,
BT A48 S LB B uE TS )
AEYAEIN R, AR, Ol
i BHHBN SR @ ok 4 ZF08E (Jobling et al.
1998). [AlItt, (4% 6 £ 1 s £ A o A A g B
Flfeta, ARINRF I, XA R T AR
e BN A, DLAERP M) I 2L
3.3 SRBRMHEEAKRHMER L

P A [) 7K 38 v 1R A 5 L - 1 AR R
Wiy JKEL T R R 5 4 s ) AT,
HRAFFB A E KSR SAE—ENESR
(ZF5)55 2006). SHUEMPEAHLL (k3
K 20100, AGVCAFRERIMIZ S oA 4 8K
AR BRI A K AR S S R AR
Kol (R 3. WM 22 57 T LA B B A
SR AT BIMRE . BFSURE, B TR R
WS PR B RRAE AR, AR B R IA
[N ] B2 SR H AN TR0 1 A 3% SRR A 8
Goto (1998) 5% T H A Hokkaido [ [ /N 5
B KR A2 fA (Cottus nozawae) AN [E] R
[R5 SERRE, 45 BoR, AEXF R
T FEAEERAT AR ST . AR K
AN 954 < Vi % N NN S K e 3 1S NS S

3 MAFOUE AR BB A CRE KX L

Table 3  Aspects about growth characteristics between Beijiang River population and

Liuxihe River population of Acrossocheilus parallens

JLIT. Beijiang River

VI Liuxihe River (#3% K 2010)

P Sex
HEPE Female e Male MEPE Female Pt Male
HERSVER Range of age (a) 1"~5" 1"~ 4" 0*~4* 0" ~3"
PAKSEH Range of standard length (cm) 57~14.8 57~126 5.0~143 40~10.2
YA TG Range of body weight (g) 4.75 ~ 108.40 4.40 ~ 61.50 2.99 ~77.99 1.39 ~ 45.69
L, (cm) 17.1435 17.236 5 14.495 4
W, (@) 150.347 4 126.468 6 76.143 4
to -0.6146 -09215 -0.6757
k 0.2705 0.226 9 0.303 8
ti 3.68 3.96 2.94
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(2011) *¥)¢JEfa (Acrossocheilus fasciatus)
A S AR, AN T R Sk M S
TSR 5, I UL DY SR BRI
FRHE B AN A B SR 38K, U Sl A4 FE 24 A v
BRI 2 ~ 3 f% o LEATFFTH, ALTTRPHE KA
RRZA T A SCm b ™, HAE A
AR ARG, AR T IR PR AR E
[RGB = =X VA R e S I b < A N2
(fR3k R 20100, HAGEMAEEAN BB . K
W, PR TR S PR AR AR 0 22000, TT e
T PRI AR AR S AR KRR T T 22 5
34 fIZGEARRY

JeEfE A, AN T/KIER A
VEYERNER = Ry =/ B IEZS A SIS U 07 0 €7
TG IKCEWER R I . H A2 id B
Biv IKINEETS e SR RIRE A TR e e A DR 25 1)
S, OGS 8 A SRV B B R B,
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