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Fig. 1 The distribution patter of body length of the total samples,
male and female Pseudorasbora parva
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Fig. 2 The distribution pattern of body weight of the total
samples, male and female Pseudorasbora parva
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Fig. 3 The relationship between body length and body weight of

Pseudorasbora parva
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Tab. 1 The comparison of backed-calculated length of different methods to Pseudorasbora parva

HEPE: FemaleQ

HEPE Maled

RS Age (year)

SMAKL L=Lr/R  L=atbR  L=aR®  ScWfkKL  L=Lr/R L-atbR L=aR’

1 39.26 38.44 39.35 38.18 38.49 39.93 38.11 16.62

2 50.86 48.87 50.81 50.79 53.10 51.91 53.37 54.31

3 66.91 66.37 64.54 64.36 71.50 70.26 70.39 70.17

Fr#EZE Deviation standard 0.79 0.89 0.57 0.91 0.41 1.04




838 K& A& Y ¥

41 %

2 EEEZWREMSKMEHITMEK
Tab.2 Backed-calculated Length (BL) and mean observed BL of Pseudorasbora parva

JBHARK Backed-calculated body length

ERE Age (year) HE ¥ Famale @ TEHEMaled
L1 L2 L3 L1 L2 L3
1 39.35 38.11
2 38.42 50.81 373 53.37
3 349 54.58 64.54 379 57.73 70.39
INBCF-#){H Weighted mean BL (mm) 37.14 52.43 64.54 37.75 56.52 70.39
SRIUAK Average of measured BL 39.26 50.86 66.91 38.49 53.1 715

(mm)
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Fig. 4 The growth curve of Pseudorasbora parva
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Fig. 5 Growth in body length as dZ/d¢ and d’L/df’ of male Pseudoras-

bora parva

22 ¢
20
18 t
16
14
12
10

Qudwrde |
TLawide |

P R T |
N W E NN N

dwide
d&wide

20 2 4 6 8 1012 14 16 18 20 22 24 26
ik Age (year)
6 PR AR A O S I U R
Fig. 6 Growth in body length as d/#/d¢ and d’wids cruves of
male Pseudorasbora parva



4 AR LA T L P T 2 R A AR 5 A KT A 839

1w I
dL/d[ ------------ 0
35 OdLde WSSEESECSSEESS 1°
30 +
-2
25 >
5 20 = %
B 15 33
10 + -6
5 =7
“Occan -8
f SOo000000008000] g
N S S S 10
20 2 4 6 8 101214 16 18 20 22 24 26
LEHL Age (year)

K7 MEME R A K S S s
Fig. 7 Growth in body weight as d#W/dt and d&*W/df cruves of

female Pseudorasbora parva

10 ¢ 4
O.dw/de
g L Tawide | 3
6 {2
3 5
£ 4 I
= ©
2+ ===t
0t Cee0000d |
-2 -2

20 2 4 6 8 101214 16 18 20 22 24 26
4 Age (year)
P8 N e B A B sk

Fig. 8 Growth in body weight as d/d¢ and d*W/df’ of female
Pseudorasbora parva

TR RS S e bR, B RS A 16 5
REFREE SOE MW . I H 2 BN 8 63 )t 40 P %
g HORDBE AR

U 4 I T R VS S A A ) B KA A3 S,
e KR K AE88.28 mm, /)N TR 22 2 fll t 1) e KAk
K:100.5 mm""®. KT F AU B 2 AR B Ak
K60 mm!' . X0 T B S R R R AR
[ . JUM & 22 A b AR B A B T
) — 26 N LHEBRVA I, V0 I8 A oK A AR W B s b,
ARE R ARG R W &), s A
Koo TR 22045 FE B, KRR B 50 v SN A £,
FKM AR TAENAR AR Fiz ek By Rz ok (1) 22 ff A i
RAEGE 5 Ht ) e b g4 t™ . 7R E 2
IR, FER A B KA K43 B 76181 mm™
TENAR 22 il fa 1) 75 dn B BT 4K, AR KA X 30/,
Tt I 22 Al £ 0GF PR 853 RT3 B BB T3, AR G I AR XS Bl
B A K e

TF 5t 25 S 30 7 2 Rl f e g A 1) 2 K T R

AR ZE 5, WEPEREAAR N 513 AR K (5=2.928); I M B
TR A K (b=3.116). 3K IR G T 24 22
B S RNE N RN W (e o SR = N
4H . SAHM0HJE TS A K72, ol A 4 2%
R R A KR M AR R A E4 H . SH
RIS EA K, Fomh A RN F 38 A K 4y
IE o 17 At by X ) 22 A b B 1 2R K R BN el
7 R, X TR R A R AR K A
REZRIWES . VEIR R B DL R 2 i ™
TRATHA 22 Fl AR K AR 1 o0 R 2l I T
B = AN TR) P 42 5 K 119 5% 2R 173 076 328 HH SR 1) B
E A7 . Einar Lea2y s\ A F 54K 2 1A]
2 IE, Rosa Lee A SN A S5AK 246K R,
IF H 2 $ot K 12 5K aix—x 250,
A 2R I B 5 K 2 il 2k 6 RV IRA T L
BN A T A K (R B, AT i 22 e ) e A
Kz i 2R R, FARYEIX — 56 R0 AR
AR BEAT T IR 5, JB S 4 T /N T s AR K
HIBEMA 2RI R . H2E S E 59 m
HANTEAE B35 1 22 5 (P>0.05) Ui B FH 26 Mok R A&
Rl A 5 K 1) 00 R A2 T, T A b X 22
FlLA0 TR AT 0 45 SR IE s T LR AR 5 MK 2 ]2 2R
‘ﬁ?‘%%[m’ 19]o
mAEAMAERKBE A - NMEGHEKSHT
HOF R S4B HoA K32, von BertalanffyE
KRR —A EEA SRR TR 5K 2 MR
Pk Bt 28 A KR AIEY D 3041138 id von Berta-
lanffy 2 K J7 2 U1 50 H 22 A a0 0 3 44 4 i 1k
145.254 mm KT MEE107.005 mm, {H 52 #E KT
SR A 22 R RE A I A K S AR K (142 88.28 mim,
MEMER7.76 mm), BELHAARHT F X T AN EKS
B SR TSN . KIERR @ RAMR I E K BT
T AR (0 R, TR AR A e P A 1 K
(0.246) K T-HfEPE(0.181), B MEIEA A A= K 3]y i3 Ak
P TR LU PE DR, 3 R S 7 M P AR
THREVERIIL G o B AT T ) 22 1 A 1) 2% AR KA
P 5 JECAth i [X ) 22 A 0 A K FR AR AT LR, R
$ohr By 8 /R Y] 22 R A (R KA 0.4 VAR 80K, i A4 K
109 mmA /N, B LA K BT T kR K
(130 P B R, X AT R S AR B A A OG, R
AL AL IR Y, SRS, R R AR K2 3
BRI 1T 7 i 5 S0 e ) 22 A R TN R A,
B2 24 4 S A KA 0. 25 FIAT HEAA K 118 mm 54
WA 25 R H A AR B2 -k, X U B T 22 A



840 K& A& Y ¥

41 %

B BORKE R RE T, R AR AT RES A5 1S 1<
A %, A G R T e R, e R AR A
K, BIn&E & aRRAEK.

H1 T Al R O B A RO 2 08 AN 3 A,
FRADNAE L ARFES A, I H iR sk
AR, XA R A B, 157 Bk ek T RE
TR VR DN EREA A 1 E BN . R
NP SR, AR EFE A SRR FEAR, & 5 i R 3R )
R R, NBC A HAh M BoREE . AR TUREA
KA 2 BAE NI 3N BRI AR SRR, A5 P 15 3
P R FLA DX IOR AT R A, 2 3 RO AR i
Bk

ZE A g /N R O, HL AV L, X
BTG NAE 98, BAREREM AR TaFmak, H
FEAR A B2 0 I i B AR, o 7K AR AR A UK, W]
PAME KR LS R GRS R R AW, RAES RS
ISR, 22 e HE R K AR A S R R e B
13 BB A, AL BRI IR KT R K S a5,
111y ELXHER s SV K AR A7 Bh 2 BAT IR A E

FRATTH B A ) AR A U360 7%, T
PE5.6190¢ . fED) KU 2 A, Z2 Rt R PRI L
K, Y3 WA R 2 5 AT IR g . mHATITRE M
Z R R SRR HOAL TP m AR AT, B AR
BURT e e I FEA 17 I 8. X SR ) T VA 2 Rl A R
VSR FEAS G BRI, T 52 i 7 (56 A e 2 ) 3 R BB,
PRV H D, M LT B R N B B,
e T 2 R B A SO A TR A . FAT, B
RICERBI R X SR 5 A0 D7 it FLUAG, DARAE
TN 90 DRI R LA 4 S 1 i, DA A
TR RPRE AT 5

SE3CH:

[11 Asaeda T, Manatunge J. Foraging of a small planktivore
(Pseudorasbora parva: Cyprinidae) and its behavioral
flexibility in an artificial stream [J]. Hydrobiologia, 2005,
549(1): 155—166

[2] Asaeda T, Manatunge J. Physiological responses of top-
mouth gudgeon, Pseudorasbora parva, to predator cues
and variation of current velocity [J]. Aquatic Ecology,
2007, 41(1): 111—118

[3]1 Nagata T, HaJ Y, Hanazato T. The predation impact of
larval Pseudorasbora parva (Cyprinidae) on zooplankton:
a mesocosm experiment [J]. Journal of Freshwater Eco-
logy, 2005, 20(4): 757—763

[4] Zhang T, Cui Y, Li Z, et al. The ecology of topmouth

gudgeon, Pseudorasbora parva, in Bao’an Lake-III.

(3]

[6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

Food habits [J]. Acta Hydrobiologica Sinica, 1998,
22(Suppl): 157—167 [FREEMK, BEZEHE, TR, 55, (R
2 AR R R IR KAk, 1998,
22(3F1): 157—167]

Britton J R, Davies G D, Brazier M, et al. A case study on
the population ecology of a topmouth gudgeon (Pseudora-
sbora parva) population in the UK and the implications
for native fish communities [J]. Aquatic Conservation:
Marine and Freshwater Ecosystems, 2007, 17(7):
749—759

Hu M, Wu Z Q, Liu Y. The fish fauna of mountain
streams in the Guanshan National Nature Reserve, Ji-
angxi, China [J]. Environmental Biology of Fishes, 2009,
86(1): 23—27

Onikura N, Nakajima J. Age, growth and habitat use of
the topmouth gudgeon, Pseudorasbora parva in irriga-
tion ditches on northwestern Kyushu Island, Japan [J].
Journal of Applied Ichthyology, 2013, 29(1): 186—192
Jang M H, Yoon J D, Shin J H, ef al. Status of freshwater
fish around the Korean demilitarized zone and its implica-
tions for conservation [J]. Aquatic Conservation: Marine
and Freshwater Ecosystems, 2008, 18(6): 819—828

Chen IS, Weng C J, Chen Y R, et al. The checklist of in-
land-water and mangrove fish fauna of Kinmen Island,
Fujian Province, Taiwan with comments on ecological
conservation of native fishes [J]. Journal of Marine Sci-
ence and Technology, 2013, 21: 316—319

Britton J R, Davies G D, Brazier M, ef al. A case study on
the population ecology of a topmouth gudgeon (Pseudora-
sbora parva) population in the UK and the implications
for native fish communities [J]. Aquatic Conservation:
Marine and Freshwater Ecosystems, 2007, 17(7):
749—759

Gozlan R E, Andreou D, Asaeda T, et al. Pan-continental
invasion of Pseudorasbora parva: towards a better under-
standing of freshwater fish invasions [J]. Fish and Fishe-
ries, 2010, 11(4): 315—340

Chen Y, Li Z, Lin L S. Effects of a small planktivore
(Pseudorasbora parva: Cyprinidae) on eutrophication of
a shallow eutrophic lake in central China [J]. Aquatic
Ecosystem Health & Management, 2010, 13(3):
328—334

Fan L Q, Liu H P, Lin J, et al. Non-native fishes: distribu-
tion and assemblage structure in the Thasa River basin,
Tibet, China [J]. Acta Hydrobiologica Sinica, 2016,
40(5): 958—967 [VU NN, XU, bRk, &5, Frrs i ik
SRRERHI Al REE S5 ML SRR &L KA
EWEER, 2016, 40(5): 958—967]

Yan Y, Chen Y. Variations in reproductive strategies
between one invasive population and two native popula-

tions of Pseudorasbora parva [J]. Current Zoology, 2009,



4 1

AR LA T L P T 2 R A AR 5 A KT A

841

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

55(1): 56—60

Britton J R, Davies G D, Brazier M, et al. A case study on
the population ecology of a topmouth gudgeon (Pseudo-
rasbora parva) population in the UK and the implica-
tions for native fish communities [J]. Aquatic Conserva-
tion: Marine and Freshwater Ecosystems, 2007, 17(7):
749—759

Zhang T L, Cui Y B, Fang, R L, et al. Population biology
of topmouth gudgeon (Pseudorasbora parva) in Bao’an
Lake-I Age and growth [J]. Acta Hydrobiologica Sinica,
1998, 22(Suppl): 139—145 [BRE bk, 250, 7k R,
& R BB AT AR T R SR KA
244, 1998, 2235 T): 139—145]

Onikura N, Nakajima J. Age, growth and habitat use of
the topmouth gudgeon, Pseudorasbora parva in irriga-
tion ditches on northwestern Kyushu Island, Japan [J]. Jour-
nal of Applied Ichthyology, 2013, 29(1): 186—192
Rosecchi E, Crivelli A J, Catsadorakis G. The establish-
ment and impact of Pseudorasbora parva, an exotic fish
species introduced into Lake Mikri Prespa (north-western
Greece) [J]. Aquatic Conservation: Marine and Freshwa-
ter Ecosystems, 1993, 3(3): 223—231

Zéhorska E, Kova¢ V, Katina S. Age and growth in a
newly-established invasive population of topmouth
gudgeon [J]. Central European Journal of Biology, 2010,
5(2): 256—261

Davies G D, Britton J R. Influences of population density,
temperature and latitude on the growth of invasive top-
mouth gudgeon Pseudorasbora parva [J]. Ecology of
Freshwater Fish, 2015, 24(1): 91—98

Lemmens P, Mergeay J, Vanhove T, et al. Suppression of
invasive topmouth gudgeon Pseudorasbora parva by na-
tive pike Esox lucius in ponds [J]. Aquatic Conservation:
Marine and Freshwater Ecosystems, 2015, 25(1): 41—48
Maceina M J, Boxrucker J, Buckmeier D L, ef al. Current
status and review of freshwater fish aging procedures
used by state and provincial fisheries agencies with re-
commendations for future directions [J]. Fisheries, 2007,
32(7): 329—340

Quist M C, Jackson Z J, Bower M R, et al. Precision of

hard structures used to estimate age of riverine catosto-

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

mids and cypri-nids in the upper Colorado River basin [J].
North American Journal of Fisheries Management, 2007,
27(2): 643—649

YanY Z, Xu Y S, Chu L, et al. Age, growth and repro-
duction of Sarcocheilichthys nigripinnis from the Qingyi
Stream in the Huangshan Mountains [J]. Zoological Re-
search, 2012, 33(E1-2): 25—31

Pauly D. A preliminary compilation of fish length growth
parameters [J]. Berichte des Instituts fiir Meereskunde an
der Christian-Albrechts Universitdt, Kiel, 1978, 55:
1—200

Tarkan A S, Copp G H, Zigba G, et al. Growth and repro-
duction of threatened native crucian carp Carassius
carassius in small ponds of Epping Forest, south-east
England [J]. Aquatic Conservation: Marine and Freshwa-
ter Ecosystems, 2009, 19(7): 797—805

Kumar R S, Sarkar U K, Gusain O, ef al. Age, growth,
population structure and reproductive potential of a vul-
nerable freshwater mullet, Rhinomugil corsula
(Hamilton,1822) from a tropical river betwa in central In-
dia [J]. Proceedings of the National Academy of Sciences,
India Section B: Biological Sciences, 2014, 84(2):
275—286

Zhou C, Zhu Q, Liu H Z. Analysis of the growth function
of the largemouth bronze gudgeon Coreius guichenoti in
the Upper Reaches of the Yangtze River [J]. Sichuan
Journal of Zoology, 2010, 29(4): 510—516 [JE4lI, Fi74,
Mg AT b B R i AR KO RR A DU B0,
2010, 29(4): 510—516]

Quince C, Abrams P A, Shuter B J, ef al. Biphasic growth
in fish I: theoretical foundations [J]. Journal of Theoreti-
cal Biology, 2008, 254(2): 197—206

Cope J M, Punt A E. Admitting ageing error when fitting
growth curves: an example using the von Bertalanffy
growth function with random effects [J]. Canadian Jour-
nal of Fisheries and Aquatic Sciences, 2007, 64(2):
205—218

Ivancheva E Y, Ivanchev VP, Sarychev V S. Distribution
of stone moroko (Pseudorasbora parva) in the Upper
Don basin [J]. Russian Journal of Biological Invasions,
2014, 5(3): 151—155



842 K& A& Y ¥ 41 %

STUDY ON THE AGE AND GROWTH OF PSEUDORASBORA PARVA FROM
NANWAN LAKE UPSTREAM THE HUAIHE RIVER

LI Hong-Jing, WANG Ya-Ping, LENG Qiu-Li, LI Xiao-Jie, LI Xiao-Feng, YU Tong-Lei and HUANG Bin
(College of Life Sciences, Xinyang Normal University, Xinyang 464000, China)

Abstract: Pseudorasbora parva is a native small cyprinid fish widely distributes in Asia with a considerable popula-
tion. To investigate the growth, age composition and growth characteristics of Pseudorasbora parva, 532 individuals
were collected from three different water inlets of Nanwan Lake in March, May, July and December. The results
showed that the body length were ranged from 35.82 to 88.28 mm with the mean of (61.61+11.8) mm, and that the
body weight were ranged from 3.07 to 59.17 g with the mean of (19.23+£10.73) g. The age were ranged from 1 to 3.3
years and the dominant population with the mean of 57.38% were individuals with 3 years. The relationship between
body length and body weight were W=9.602E-5L"* (R2=0.883) for female and W=4.487E-5L"""° (R2=O.889) for male,
which showed a significant difference between male and female (F=5.241, P<0.05). A linear relationship was found
between the scale radius and body length, which was significantly affected by gender (F=78.405, P<0.05). Growth
parameters were L,=107.005, K=0.246 and #,= —0.76 for female and L,=145.254, K=0.181 and #y= —0.66 for male, re-
spectively. The growth inflexion of female (3.607 years) were 70.46 mm for body length and 24.72 g for body weight,
and the growth inflexion of male (5.619 years) were 98.64 mm for body length and 73.53 g for body weight. These re-
sults suggest that the female was isauxesis while the male was allometric, and that the male had a faster growth rate
than female.

Key words: Lake Nanwan; Pseudorasbora parva; Age; Growth



