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2010 # 12 * 31 p
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I ERFESHAN TP BB 2 BT EE L 127010 ¥ 35¢cm
Mbeh - Ay - fkfurAE oGSl e GHE AT O HARRAS
B3 FEehb P 3733 4F511% 3 37 oﬁx;&;:,..ﬁsz»%% £ (ML50)
% 5.87cm > @ % “F#ic ) 199-856 %f o

Abstract

Rhinogobius candidianus is an ominivorous fish showing a shift from
canivore to hervivore during the growth: feeding on aquatic insects at 4.4 cm and
smaller, on peripohyta and insects at 4.5-5.4 cm, and on periphyta at 5.5 cm and
larger. They showed sexual dimorphism and had a sexual ratio of 1 male: 1.27
females. Second spine of the first fin was significantly longer than the first spine
for males (> 3.5 cm) than for females. Gonadosomatic indices (GSI) suggesting
that the breeding season of the fish was during the summer monsoon season from
May to July and winter dry season from November to March. Length at first

mature was estimated to be 5.87 cm. The average fecundity was 199-865.
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PR R ARET Y BT - TAL O ERBFEF LT AR
SR R ERE (B 1) & B2 S I 30 & P ik 4R L 7 5050 BIE
AL (TL) 2 WL > #HR A48+ (10%) Zied v &% 23]
F\?‘F&/F J\Fr K S~ RIFE SRR R ﬁ’iﬁl Fﬁg’i%#‘ﬁ i
2B E
BWrb? FPZ B R > F - REE PSR- LR AR RS
R 2 Bvit 4 &g 16 cm20 #-H e~ 100 ml $; A 518 4 » 0.3 ml B~ X &g
7 %% (Lugol’s Solution) » #x » k4§ ¢ v F 31 > B~ 1lml#F k53 2
B RE R 0 10 PE A 3t B (Sedgewick-Rafter cell) & F¥#cE 7 B %
X L A
3okA R AR
foe AkiE S0 em oo gk Fk & 4% (Suber net sampler) 3t ¢ e
ERE TR o REZRE LA TSP R TiesdR e B
BRY A rFHRIEAFEIAFEIGERAALSE -
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SmEL2 B R L 10967 AR S HOB IR FI T R {8 0 A onde stk
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FEKBI PGP NG A TR - RN (FRE L]

mm): S EENFH A R ERIEET A AR 7
A S e
3. B P MRMCET R A B RS > B ER AR o
(z2) FTHA
I 2L 2 8ET DM G
ﬂ“ﬁ%ﬂﬁ&ﬁﬁ@ﬁ&ﬁﬁiﬁﬁﬁﬁﬁiwﬁﬁ:
e =ax WL [% #&E(g) WE(cm)>a b 5 $4k]

2. Ha Y B
(1) %% %2 %

FPESELAT P BAT OSBRI TL LY BT 2 4

Sk s B0 TR R E - H AT (A G 2009) 0 P E 2

Fal

.
R

. EIPNEPFL AL
sy g = RINED L 1009%
@A E K

(2) Ltz

& 4 fE%F IR F F 4 & ( percentage of

a

Mok e R
frequency occurrence, F9% ) 4 7 (& % 5% 2009 ) -

PR FPT R AR b kK < 1009
&oh E #c

F%
BT &z
PR gL 2% PN F AP ST A chda ol 4 b 4R AT 0 3 i
( numerical method ) 3+ & #r#& d a - fAsg2 THLY F R P » ¥
( percentage of average abundance, N9% ) »

AR L L]
N9 = - x1009 Hyslop 1980
% o &b %6 (Hyslop 1980)

£ —

(i FAAHEGRERZ &7

#fz) 2 % N g Fo2 2 =-k(distilled de-ionized water ) £ 1 ml
{68 3 524 3-8 (Sedgewick-Rafter cell) # » 12 sk & &g ek ie

FHEFE 2 REMAIT T UT AHEF R 2 %% (rank of relative
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abundance ) %7 A BEZ Il ml #A°7 DR BHEEE <> 1000
(dominant) ; B: & Imltk~ ¢ I BMEE & 50-100 2. & (rich
but not dominant) ; C : L% Iml kA ¢ ML B HEE & 10-50 (not
rich); D BEZ Iml#EAY DR BFMEE ] 10(rare) (3 5 1996) -

3. 2 EE

(1) 4252 b
VR R B
PR B+ 22 G R Hic
(2) - F 2 % - fRE % - R £

Mul b (9%) = (Ikejima and Shimizu 1999 )

"t # % (Students t test) A~ 157 8 & & 52 ppie g % - & i op
¥ RRE % - RE R LFE o

(3) 2 ff_”ﬁia‘p £ ( Gonadosomatic index » GSI% ) : # 45 % F * » & GSI
9% i@ > %ﬁ.'lifa_lp._ g & & o

GSI1% =

fi‘ x1009% (Herrera et al. 1988 )
E

78 “fif
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(4) 2 Pz 3t
Bk Rz KR 0.0l i PR B kR A T2 S
“F Hc o
oo QUL R TR
0.01g

(5) Bl 3 BAME 2 2 7

(

x3 RE

SRR B R et ] H AR LT AR T BIMEA L
- HE G S0%0E X MIFEF 0 RITREH S B HHE (Kagwad
1968 ;De Silva 1973) - thdfcB 1 5 7 &> M R AR 2 & e T
s N A R R awed £ F i 509%iE 2 3P £ - 12 Nonlinear
Regression curve [ Y=a/(1+exp(-(x-x0)/b))) & & = 3t H|(Y)f-42 > &
(X)2 B T o

(e ) %L EBR
W BT A AT o ST ARM v R ERAE R o
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2008 # 11 * ~2010 & 12 * & > *:?i;i’}i;‘ff;ifﬁiéiﬁ“ééﬂg e gL 1649 & -
ppaea AR L o 0R 0 SR M (R 2) HiwgFo At e 65

s 4 0 A8 E =0.0094x gL 3% (N=725, R?=0.9707)
P d R E =0.0087 x L 3% (N=924 > R?=0.9625)

AP R LR R AR, (B 2) ph L2 TimEE B
(P>0.05) v d €z T & B3tz d (P>0.05) wipdfrze v & &
G- ERFIEM B2 TIHE S 456eme 2 b B BAME S 19
cm (2009 £ 17 ) 2 h s BREME S 74 cm (J1m 2009 £ 4
T e hde) BAEREE S 2.0 cm (3R 2009 E 12 ¢ ) pp B BAEAEY
£ 5 7.7cm (3> 2008 & 11 % ) o

(=) #2312
KR SERTEE L (S S I A e SRy e g IR AF

(B3 —kiEr A AANZE pL &5 -5l (B 4) —Rgah
B b r Ry B ORERAEE o BB GG 2 b o

1 %% 5%

2008 # 11 7 -2010 # 12 » 13 G Plefk 2 ¢ § 196 & g 0% ¢ A%
RFJEIEEPFFT - NPBP 2§ 2 hPL LG §2E & § T30@8 40 F
A0 37 HgpEfra s (B 5)o A A% m 2008 £ 11 » -2009 &
129402010 &3 ¥m F5 3 FAu 5 17579%% 1523% B ¥ & 4t % %
i 5 4.87%% 2.36% (P<0.05) (B 6)-

kel PR SR (TR FRA) 2R AT (Fipa

R4 EF CRRE) AN KA S FREE (R 1998)- 3+ 2009

EGoRER R LA B RLRET 0 FoRER R R GRE R S DR ATK
R EE T RRA T SRR T AR A TR R i o
kA ERPFEIARE ISP RL o A EEAFTL Y FHRF o
2. TN FH e
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RS S AR E (BT EES S EFET (F
8) ' BT LB EIREAACFWEBASSETRSKLLEIFE
Hi aip ?%‘3"‘ VIR 5 b a3 L &8 ( Gastropods ) ~ & E_#F
(Bivalvias ) ~ 4 # % (Fish scales) -~ # “® (Fish eggs) ~ %2 (Nematoda ) ~
#% 8 (Rotifera) % -k 3 (Cladocera ) °

A 472009 £ 17 1 2010 & 12 7 B f-KEP e 2 R s F fhen
03 L ?%@%ﬁﬁ%?&iﬁiiﬁ%ﬁi¢ﬁ%%ugﬁiiﬂﬁ
AEE (RO FREGHECHENP RAELES SHF AR AR
PPN FPERXERERE A E IR R E LT P SR ES T BN
WK e 0 A HEE RIS SRR B Sem B0 o FIRLAERd A E
HWav o> 2§ RipRiigE @ RiEAHE RBRY > ERAFESFF I
AL H R h o a RN BN S R R SGRETA  Ea EE SR ER Sk 2
PSR riiciek RBL IR g R P RO A & RS T o

Hadbpirapld 2 BH A 0 MR (Diptera) ~ BFEF P
(Ephemeropter ) ~ * 32 p (Trichoptera) 5 2 (B 10); #& & ficiw e sg 2 B4
BfE o 11 B &% (Gomvhonemasp.)~ # 7% B (Nitzschiasp.) ~ 4% &/
(Synedra sp.) 5 i (& 1) v 422009 # 42010 # FH#E s 2 B4 é 1 [t 4
A ted (B 1) frpficmfFges (B 12) #Ra#/@F LY pH 2
TS e A 4 B {ofice RaE 2 B EAR R o

MERMEILTHESFAOE AL <34 om(n=222)fr 3.5-44 cm
(n=429) &% > kR G52 EHIFEHF > ML 4554em (n=518) %
B S ESE SRRSO ML LA ME 55-64cm (n=259) fr>
6.5cm (n=36) % > RS FEFPEZLILHESHE (B 13) MEFEHp AR
/47 (one-way ANOSIM ) Rl 2 S5 HFEaa AL B %% %ﬁfr
<25cm sz d v BE %G BFHLR (significance level=0.196 ) - .
B P B L A B E RS G AT RS Ao
3. ATHRERY AR H e
RS T2 kBB ALt P> ERTAF P o3 ok
%ﬁ&’%%%ﬁﬁﬂ%—%%%%ﬁﬁ*iﬂﬁﬁ’ﬁ%%%ﬁéﬁ%ﬁ
KEM R R R LR B S TR G B s 4
oo APERTBERS "51 B AT 2P (Diptera ) ~ #5855 P
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(Ephemeropter ) ~ £ 2P (Trichoptera) % i ; VW REBELEEEHESH
tpld fe2 BEE (B 14) 27 GRBELHRY AP oL e A
W AR e AR AV RBLRB AR MR L BEEA(RLS)
BFRAFFEF AR 2ARE o e T B R o PR RO 2 RS B
BEPRFEAC G2 BEFREHFLL P AFREFEIF IS AL o

(Z) W4 85 il 7
FokiEms P Ry (B 16) thivdci O WHpF > TISHE

3.37+0.68 cm > T 3548 € 0.53+0.32 g i Eci: | #pF o L3988 £ 5.05+0.54
cm > T3 E 1.76£0.60 g5 #r s 2 #pF > T I3988 L 5.93+0.55 cm > T
IR E 3.044090 g (£ 2) e S oS5 BT  BIr YRS B>
£ Fé&)i z"?f'ﬁ’-méﬂ °

(z) 2 78FY
1. 4z (sexual characteristics )

F R~k ;ga;}{bks;mfﬁgy BN A E T R SR Mo g fch ¥ - ik

(primary sexual characters) ; @ % = {4 #c (secondary sexual characters) P
AR RPN blde D SR R g e o E R R TR 2
if & (nuptial tubercles) ~ #& 7. f+_3'- 4 2R B sk @ k2 JA4F)4 (nuptial

coloration) ¥ o Pl i ve R Lz g % - F 2 ¥ - 2L LR € B F - WRE (M
1999) (W 17-a)° et B A * FR > F-KEinSP B2 3.5 cm
RS- g 5o e s - WE R LR BEEFMAL R (p<0.0001)( F
17-b)

2. HEE[ B

"14@

EANEY - PRind R LI R 2 R SR
2008 & 11 * ~20010 # 12 * AFaRfF2 P ik ¥ 02 d 924 & > 22 4
725 B0 #p s AW GBS 127 0 1o AR Y R 2 RN B kg 2010 # 11
"2 81.48% % BB > 2010 & 12 * 136.67% 5 B X (B 18)-

3.4 A 3R 4 # (GSD)

4 g B (GSIE ) SE2 A2 8~ 7 3~ > § 2 o died
B Ea M, L APy (82 % 1972)° 447 2008 & 11
P ~2010 & 12 0 B4R kiR e BE A AP e L GSI Y T
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30 c BEANAAFY R ALEIREFF 0 ¢
KIFH SRR RFERGE A EADR S LT LT E (Bye 1984) - i B
EERRTA ARAZTLIIRI N0 (F 191 ) A A EEF DL AT
5494390 R (+kE1987)d LT L AP AT HE G H DY
22F 4 N
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4. % e

dOMRR e SR PET R g FILIMENT Ra G AR FI R R
A G D RN FTE PSR T SR TEFRY
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“‘l

5. o] S BRE A 2 X

12 nonlinear regression curve [ Y=118.35/(1+exp(-(x-6.06)/0.88) ]
(R2=0.9677) > fa G ¥ed o] = 34 E (ML50) % 5.87cm (B 21)-

I BRAER
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B PR R AG T SR EEF I RS EE A e T2
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[
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PR R hPEL L BT £ 7L o http://www.cwb.gov.tw/
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AT Z s 3R F 22009 0 p P RCKE ok o~ R B al B 4 (Parambassis

siamensis)#& & 4 277 o 3 A7 11(2) : 31-46 -

K EH 1998 hEEd EF o KA I RAL o

FHEEHFLT-192- A% % 28 RE0 v d24m4 Roawy o 4
Aok A E €] - 1(2) 0 20-28 -

FEIZ 191 BEF 22 ALFFFT W22 F S FEHFFL AL

Eé\n‘x? o

Hlyr o IR > g F 187 FEPE AR T 2 K EEHI RS Y
FI2 Y o MFIRF R FHER LE R Bl a0 p.102 ¢
Bye, V. T. 1984.The role of environmental factor in the timing of reproductive

cycles. Pp.187-205. In G. W. Potts. (eds)., Fish reproduction: Strategies and

Tactics. Academic Press, London.

Hyslop, 1980. Stomach contents analysis-a review of methods and their application.

Fish Biology 17:411-429.

Ikejima, K. and M. Shimizu. (1999). Sex ratio in the dragonet, Repomucenu
svalenciennei. Ichthyol. Res., 46(4): 50-55.

Herrera, M., J. A. Herhando, C. Fernandez-Delga, and M. Bellido. 1988. Age,
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Kagwade, V. N. (1968). Maturation and spawning in the horse mackerel, Caranx
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7 4
= Female + Male
6 y=0.0087x>%% y=0.0094x>18% "
R?=0.9625 R?=0.9707

Body weight (g)
N

Total length (cm)

B 2.2008 & 11 * I 2010 # 12 7 j-kiEp ReesE WE LWL FH RF -
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Percentage of average abundance(%)
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Summer monsoon season
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£ 12010 & 12 12 7 B KiEP B i o ficimif2 w1t

8C¢

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cvanophvta

Oscillatoria sp. C C

Chlorophvta

Closterium sp. C B D D
Coamarium sp. B D D C D
Scenedesmus sp. B B D B B A
Bacillariophyta

Achnanthaceae sp. D C B B A D B C C C
Amphiprora sp. B D C

Biddulphia sp. C B D C C
Cocconeis sp. B B C C C C D D C B
Cyclotella sp. C D A D C

Cymatoplerua sp.

Cymbella sp. B B B D A B B C A A C B
Diatoma sp. C B A D B

Fraailaria sp. C

Gomvhonema sp. B A A B A B A C B B C B
Gyrosiama sp.

Melosira sp. B B B D A B A C B B D B
Navicula sp. B B B B A B A B A B C B
Nitzschia sp. B B B C A B A B A B C B
Stauroueis sp. B D

Surirella sp.

Synedra sp. A A B C A B A B B B B A
Thalassiosira sp. C D

EIATEZ ImlFAY DR BREE * 3 1000 (dominant) ;B ELZ I ml tk  * DI B EE & 50-1000 2- F (rich but not dominant) ;
C:mzIm#EA? DR BHEE A 10-50 2 F (notrare) ; D: EZ ImlE A7 NI BHEE | 10 (rare) -
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$f85g o e p (Diptera) ~ #5905 P (Ephemeropter) ~ = 3 p (Trichoptera)
KRN
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22 F kRSP RS RAM R E M E S B B g4 17 (MeantSD)

Scale Total length(cm) Body weigth(g)
0 3.37+0.68 0.53+0.32
1 5.05+0.54 1.76+0.60
2 5.93+0.55 3.04+0.90
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F 3. P IRrAART PR LIV R P EGR|E

P g ee 4R L A > K (2)(em)

i {3

5.4 6 6.4
z % 10.8 10.8 11.8
zv 10.7 11.3 11.5
<t 10.4 10.9 12.3
+ 10.3 11.6 11.6
+ v 9.8 11.6 12.0
+ 14 10.4 11.3 11.8

T 351 (um) 10.40+0.32 11.25+0.29 11.84+0.27
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