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FEE AW T 8548 ( Silurus asotus ) FNEA T8 ( Clarias fuscus ) BHI 18 AL ASFFAE 1 W PE ST LU KO VEAS R A T S5 RFW,
f e R 7 S ME AR B BRI AF B 101, One-way ANOVA S/, B e i Ml A A 25 5 K b 38 W1 7 i e AN AR K 2/
HEVEAMA (P<0.05) o LA A PIE R One-way ANCOVA /i, FAE 14K f fi e 44 40 7y IS T B85 R 04 v Sk 28 A Mk A
(P<0.05) , P A) H & Jmy SR AEAN A7 035 10 T 2 S5 5 e A Tl B P A 1 A v R B 5 i B T o B I B 5
KT MEMEA A M AR I 8 6 B R A o PR BB B /N TV AN (P<0.05) | TP [B] L2 Jmy 3 AR AE AN A7 7 W 385 1 4 2
5o Two-way ANOVA SR, 8 FHEMC i 3 T8 1. (P<0.05) P51 K 4 b 5 1 531 79 R 3R A9 R EL A TR S R 25 1A
AR B BERY Two-way ANCOVA 7, FEE LA Sk98 Wi MR BE  RRAR & R EE K 75 E LT IE % 65 S IR 6 S iy
P B S (R BE A TN P A T TR Sk R R L /N TR A0 (P<0.05) WA I i AR S R AR AR
25 N AR R SR SR Y G L N S 6 ) P R AR RS R R BRI
K 8 /N T HEE AR (P<0.05) , A ] ) L A T2 A5 R A A 0k 2 7 S B 28 5 A P 5 31 19 R0 38 00 AR EL A PR G IR v BB R B
WA R I A A B 8 1) B ) 3, P LA O T SRR AE AR R R 3 L 15 NI A FRAEAE B 9 R4 4 b
(Eigenvalue=1) &I, 5 2 M E IR 68.4% 1785 . k98 IRMEIFE AN & R EE K 15 S5 SLATHE 75 65 B | S S AT IE
R B R I P 55— 2 B0 8 e T IE F B3R B, R BB AR5 — 2 o A 4 a0 S B R B (e 5129078 57 ) s BRA Sk K
TESS A B W T RS 17.2% 78 5 ) o SHFBRAESE — F 0o NS — F2 i3 1 o (28 1 3 R T f | A G
122 55 DA KT R 2R A ELAE G A3 (RS i AN (0 3 SICTR A T A e e A F R RO Bl i SRR AR M0 C R B3,
One-way ANCOVA KB IE V- Tukey's K56 5, R A (W1 B0 00 7= U AICRE 10 38 K T M0, PP 2] 1 B8 R A A 1k
T B [R5 0 532 S A DG I R FARARRAE . A2 T ) e 0 22 1) o 5 M P - B R IR P A5 AR DG T SRR IE AR 57
R T B oA RIS SRR R B R 1R/ INBE SR 9 TE

B3 A N Y Y R S A iy ek = Y ch = |

Sexual size dimorphism and female individual fecundity of Silurus asotus and

Clarias fuscus

FAN Xiaoli, LIN Zhihua® , DING Xianlong, ZHU Jifeng
College of Ecology, Lishui University, Lishui 323000, China

Abstract: We measured the sexual size dimorphism in eighteen morphological traits and female individual fecundity of
Silurus asotus and Clarias fuscus collected from Lishui ( Zhejiang, eastern China) in reproductive seasons. It had been found
that their sex ratios were both 1:1. One-way ANOVA showed the adults of S. asotus were not sexually dimorphic in body

length, while body length was significantly larger in adult males than in adult females of C. fuscus (P<0.05). One-way
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ANCOVA with body length as a covariate showed that the females of S. asotus with special body length were significantly
larger than the males in interorbital width and body depth ( P<0.05), while other examined morphological traits did not
differ between the sexes. Furthermore, the females of C. fuscus with special body length were significantly larger than the
males in body depth, pelvic fin precoxal length, and length between pelvic fin and anal fin ( P<0.05) , whereas their anal
fin coxal length, caudal peduncle depth and caudal fin length were significantly shorter in females than in males, and there
were no significant differences between the sexes in any other of the examined morphological traits. Two-way ANOVA
showed that body length of C. fuscus was significantly larger than one of S. asotus (P<0.05) , both sex and the interaction of
sex and species had no effects on the body length. Two-way ANCOVA with body length as a covariate showed that head
length, head width, snout length, interorbital width, caudal peduncle depth, caudal fin length, dorsal fin precoxal length,
dorsal fin coxal length, length between pelvic fin and anal fin, body mass and carcass mass of C. fuscus were significantly
larger than them of S. asotus, while head depth, body depth and anal fin length of C. fuscus were significantly shorter than
ones of S. asotus (P<0.05). Meanwhile, there were no significant differences in other morphological traits between them.
Body depth, dorsal fin precoxal length, pelvic fin precoxal length, length between pelvic fin and anal fin were significantly
larger among females than among males, while anal fin coxal length, caudal peduncle depth, caudal fin length and dorsal
fin coxal length were significantly shorter among females than among males ( P<0.05). There were no significant differences
in other morphological traits between the sexes. The interaction of species and sex had significant effects on body depth,
anal fin coxal length, caudal peduncle depth, caudal fin length, dorsal fin coxal, length between pelvic fin and anal fin,
but it had no effect on the other morphological traits. A principal component analysis resolved two components ( with
eigenvalues=1) from fifteen size-free morphological variables, accounting for 68.4% of variation in the original data. The
first component (51.2% variance explained ) had high positive loading for size-free values of head width, interorbital width,
caudal peduncle depth, caudal fin length, dorsal fin precoxal length, dorsal fin coxal length, dorsal fin coxal length, pelvic
fin precoxal length, pelvic fin precoxal length, length between pelvic fin and anal fin, wherea the first component had high
negative loading for size-free values of anal fin coxal length. The second component (17.2% variance explained) had high
negative loading for size-free values of postorbital head length. C. fuscus had higher scores on the first and the second axes of
a principal component analysis than did S. asotu, but both sex and the interaction of sex and species had no critical effect
on the scores. The individual fecundity was significantly correlated with the body length and body mass in C. fuscus and S.
asotus positively. One-way ANCOVA and Tukey's test showed that C. fuscus with special body length laid significantly more
eggs than S. asotus. Sexual selection was the major evolutionary reasons for large males of C. fuscus, simultaneously had
effects on tail traits correlated with locomotion. Fecundity selection affected the variations of morphological traits associated
with abdominal cavity volume to a large extent. Environmental factors, food availability and nutritional status affected the

evolution of sexual size dimorphism at the same time.

Key Words: Silurus asotus; Clarias fuscus; sexual dimorphism; sexual selection; fecundity
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AR INEEAR I Ty iR AR T L S
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HEAARHR 23 ) FH 25 D1 FE A Sy sk e e 0 BE B, 7E A
(7] A 25 P g (X e e P A 2, 0o 8 T 7 B A D)
00153 N A o N i N0 N N B AT 7
U IA Ay, PR S 0 R sk A 0 M A A e 4 A )
B A AN T A BT a8 A, 3 T 36 s IR 45 4 B
AT RS — e 0 4 A A T AR 5 —
A4 LAt A= 285 R ) 22 [ ) oo A 7R i B AN Tm] I 4
X 2 I P S Ak o ) S e R
SR ) 1 i - o L I 2 AN T € 2 A
i AR
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WZHE fh K] AR AR K AR RO T R BN
PR Bk a2 3 3 S A T W T L X A K R Y
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B, B AE AR 3 — 25 G2 E 4 B En A 58 L OE A Pk
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Table 1 Sexual dimorphism of morphological traits in S. asofus and C. fuscus
fiff1 S. asotus BT C. fuscus
B ) . FAEMBEKTE ) F {8 27K F
Morphological variables HEPE Females ek Males F-{\Efu c?j dk:F WP Females TEE Males F—Efu c?iqu:
(n=27) (n=33) . (n=23) (n=27) o
significant levels significant levels

A4/ mm 294.63 +7.04 295.67 +6.57 Fy 5=0.01 384.57 +4.06 404.33 +4.65 Fy 43=9.89
Body length (211.00—347.00) (219.00—347.00) P=0.915 (351.01—432.00) (368.10—456.00) P<0.003, F<M
SK/mm 62.35 +1.46 62.50 +1.37 Fy 5=0.01 82.63 +0.78 86.93 +1.21 Fy =047
Head length (44.71—73.89)  (46.93—74.26) P=0.928 (76.17—90.37)  (77.82—100.31) P=0.497
3% 58/ mm 40.34 +0.89 40.53 +0.93 F, 5=0.01 66.28 +0.52 68.27 +0.83 F\ ;=0.10
Head width (30.27—47.36)  (28.82—49.80)  P=0.909 (61.81—70.51)  (61.75—77.35) P=0.752
31/ mm 20.49 +0.48 20.29 +0.54 Fi =021 20.99 +0.30 21.57 +0.40 Fy 4=0.86
Head depth (14.97—24.86) (14.96—27.05) P=0.648 (17.84—23.85)  (18.33—25.09) P=0.358
K-/ mm 21.32 +0.54 21.20 +0.56 Fi $=0.22 29.49 +0.36 30.73 +0.43 Fi 5=0.09
Snout length (15.51—25.57)  (14.10—28.18) P=0.639 (26.27—32.56)  (25.94—35.51) P=0.763
MR J5 3k K/ mm 37.49 +0.88 38.34 +0.82 F, 5=2.35 47.63 +0.59 49.66 +0.68 F, 47=0.05
Postorbital head length (26.94—44.25)  (29.84—46.81) P=0.130 (41.01—52.69)  (42.29—55.71) P=0.832
4%/ mm 6.74 +0.15 6.80 +0.15 Fy $=0.09 8.32 +0.31 9. 29 +0.31 F, 4=0.46
Eye diameter (4.86—8.24) (5.30—8.47) P=0.763 (6.28—11.73)  (7.30—13.74)  P=0.499
HR 1] 2./ mm 26.99 +0.55 26.26 +0.53 Fy =732 41.94 +0.39 43.60 0.51 F\ ;=136
Interorbital width (20.80—30.44)  (20.91—32.65) P<0.009, F>M  (38.87—45.85) (37.63—48.69) P=0.250
A%/ mm 48.72 £2.05 44.78 42.12 F, =451 49.71 +1.00 44.17 +0.66 F, ;5=31.76
Body depth (23.85—61.26)  (22.60—61.40) P<0.038, F>M  (41.47—57.70)  (38.33—50.43)  P<0.001, F>M
PEEERK/mm 171.29 +4.24 170.79 +3.81 F| =036 165.22 +2.80 185.02 +3.26 F, 4=10.04
Anal fin coxal length (118.85—202.16) (122.52—205.38) P=0.550 (143.42—191.91) (154.33—220.65) P<0.003, F<M
A/ mm 13.66 +0.34 14.32 40.42 F =221 26.43 +0.40 29.46 +0.45 Fi 5=14.19
Caudal peduncle depth (10.20—16.83)  (9.03—18.50)  P=0.143 (22.43—29.50)  (21.53—33.04)  P<0.001, F<M
PRI/ mm 31.35 0.76 31.47 +0.74 F| $=0.01 50.44 +0.74 57.33 #0.91 F, 4=19.06
Caudal fin length (23.49—37.67)  (22.10—37.88) P=0.960 (42.92—57.85)  (47.80—67.45)  P<0.001, F<M
P HEELRTHE/mm 88.05 +2.12 87.50 +2.09 F, 5=0.82 130.12 £1.33 132.92 £1.70 Fy 4=1.66
Dorsal fin precoxal length  (65.36—108.80) (64.80—105.81) P=0.369 (116.20—145.40) (114.66—151.73) P=0.203
HHEHAK/mm 3.45 10.15 3.38 £0.13 Fy 5=0.21 24.83 +0.37 26.99 +0.52 Fy =077
Dorsal fin coxal length (2.06—5.43) (1.97—5.35) P=0.646 (21.70—29.70)  (23.10—35.70)  P=0.385
[ BB LRI/ mm 112.14 +2.89 110.10 +£2.92 F, =254 174.75 +2.02 177.86 +2.54 Fy =427
Pelvic fin precoxal length ~ (73.56—129.32) (81.36—134.65) P=0.116 (152.31—187.66) (159.67—202.60) P<0.045, F>M
Eifﬁgf:ﬁzm f 797 031 7.74 £0.23 Fy =051 35.41 £0.85 33.39 +0.69 F| 4;=10.59

) (4.75—12.16)  (5.38—10.18)  P=0.477 (26.49—41.95)  (25.89—43.83)  P<0.003, F>M
and anal fin ’
/g 260.46 £16.40  247.50 £17.69 Fy 5=3.15 558.66 +16.16 592.44 +22.27 Fy =277
Body mass (99.20—394.70)  (88.40—399.90) P=0.081 (450.00—731.30) (411.50—826.80) P=0.103
LA E ¢ 212.69 +13.45 212.23 +14.41 F| 5=0.14 464.75 £17.25 545.34 +21.48 F| 47=0.38
Carcass mass (72.60—317.80) (78.90—359.10) P=712 (366.10—652.90) (379.80—775.30) P=0.541

Boli ISP AR R () 2715 7RI One-way ANOVA , HAYKE S LA K N BB One-way ANCOVA; F JRUAFMEMR ; M AR AR

2.2 IR SRR P R E

A T 54 50 B2, MR A 23 ), Mk
Ak 27 B, HIEARR ARG T L3R 1, SR i
IINEBEPEAN RS2 S 251,01 mm B9 PR BB LU
WA PRSI (4 A AR 350 A P A AR 4 )
B4 1:1( G-K56:,6=0.32,df=1,P > 0.25) ,

One-way ANOVA 7R, 5 g M > R R K
HNT HEEA R, DK N Pp 22 5 /Y One-way
ANCOVA K S5 4L Tukey's K56 s | 45 A il e
PEANAR B AR v T 8 i I8 R A R 4 1) BB

THEVEAAR (P < 0.05) , BEPEA A0 B EE LG AN
e AR BB 05/ N T HEE A (P<0.05) , PP R H
BRTRHEA A B R (K1),
2.3 BRI AR SRR 0 LR

Two-way ANOVA 7R, i F R K 35 K F i
) B 0 ol 5 3] g A B AR R X AR R A
F(FK2), DIEK AP E R Two-way ANCOVA {2
N GEFERA SR SKTE WK IRIEE A R B
K IPEEILATHE T 6E LA N 68 SL AT | g R 1 ]
IR N | P A R N T N o £ S B N
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BB LK I 2/ N T8 (P<0.05) |, )i ] 1 A
ARFOEAS 1 22 S AN B0 3 s MM ISR R AR e 3 8 T
P Y B S5 I R Y B e ) B o 3 R T R A A
BEERLK R R AT LK BN T
AME(P<0.05) , P 8] 9 At JE 2 R AE AR 1 25 AN

i3 R S S 1 R 2R R A X A R g
KRR R B | 6 LK R 68 T 6 (] B
35 (P<0.05) , X HA TR 25 FRAE AR 5 i A I 3%
( %% 2) (e}

®2 WREMPTFRETHENTE LR

Table 2 Inter-species comparison in morphological traits of S. asotus and C. fuscus

T ZE50U% ANOVA effect

Morphological variables Wb el S AR
Species Sex Interaction
1A K/ mm F| 106=272.08 Fi 106=2.99 Fy 106 =2.42
Body length P<0.0001, fu>as P=0.087 P=0.123
K/ mm Fy o 105=8.79 Fy 105s=0.14 Fy 105=0.22
Head length P<0.004, fu>as P=0.712 P=0.642
3k B/ mm Fy 105 =299.57 Fy 105s=0.11 F 10s=0.23
Head width P<0.0001, fu>as P=0.739 P=0.632
3L /mm Fy 105 =40.60 Fy 10s=0.94 F 10s=0.07
Head depth P<0.0001, fu<as P=0.333 P=0.788
)4/ mm Fy 105=16.69 Fy 105=0.09 Fy, 105 =0.06
Snout length P<0.0001, fu>as P=0.767 P=0.800
MR J5 K4/ mm F 10s=0.11 F\ 105=0.47 Fy s=1.10
Postorbital head length P=0.739 P=0.493 P=0.296
MR 42/ mm F\ 105=0.01 Fy 105s=2.26 Fy 15=1.70
Eye diameter P=0.970 P=0.136 P=0.195
HR (8] 5/ mm F\ 105 =240.61 Fi 195=0.50 Fy 105=3.00
Interorbital width P<0.0001, fu>as P=0.481 P=0.086
R/ mm Fy 105 =65.94 Fi 05=28.14 Fi 105=4.28
Body depth P<0.0001, fu<as P<0.0001, F>M P<0.041
B R/ mm F| 105 =368.39 Fy 105 =6.60 Fy 0s=11.02
Anal fin coxal length P<0.0001, fu<as P<0.012, F<M P<0.002
FEAR =/ mm Fl, 105 = 234.80 Fl, 105 =17.15 Fl, 10s = 5.69
Caudal peduncle depth P<0.0001, fu>as P<0.0001, F<M P<0.019
FEiERK/mm Fy 05=144.49 Fy 105=17.90 Fy 5= 17.54
Caudal fin length P<0.0001, fu>as P<0.0001, F<M P<0.0001
T8 B FTHE/ mm Fy 105 =84.98 Fi o105=4.27 Fy 5= 1.26
Dorsal fin precoxal length P<0.0001, fu>as P<0.042, F>M P=0.265
BHEFK/ mm F 105 =1445.91 Fi 105=7.30 Fy 105= 9.50
Dorsal fin coxal length P<0.0001, fu>as P<0.008, F<M P<0.003
JI& 658 FE TR/ mm Fl, 105 = 107.90 Fl, 105 =7.75 Fy 5= 0.82
Pelvic fin precoxal length P<0.0001, fu>as P<0.007, F>M P=0.366
5 #E S ) B Length F\ . 105 =608.50 Fy 105 =7.61 Fy 5= 5.05
between pelvic fin and anal fin P<0.007, fu>as P<0.007, F>M P<0.027
Mxi/g Fl, 105 = 10.51 Fl, 105 =2.73 Fy 5= 0.01
Body mass P<0.002, fu>as P=0.102 P=0.909
LKNBEARE /g Fy s =12.17 Fy 105 =2.65 Fy 105= 3.69
Carcass mass P<0.001, fu>as P=0.106 P=0.058

KK R Two-way ANOVA,Ji%ﬂ‘]ﬂU DR P2 Y Two-way ANCOVA; as;@@@A;fh;m%@ﬁ;F;EEQEI&EMY;M;BEEIE/IQE{K; Body length is

compared with two-way ANOVA | the remaining variables are compared with two-way ANCOVA with body length as the covariate. as: S. asotus; fu: C.

Sfuscus; F: adult females; M adult males

15 MESFEAS 3 1) F R 5353 HT ( Eigenvalue =
1) RBL BT 2 A FRor AR 68.4% 785+ (£ 3) o
Sk MR RE AN R | e B G T B LR | 6 L
I G5 B i P T YR 8 R () PR B — 2 O AT B

TR P IE B 3 R, T I S K AR A — R R
TR (R 512978 5 ) s IRE L KAES &
JSLo A 3 ) BB B R B (R RE 17.2% 78 ) (3%
3) o W] R e A [ A 5 — AR A2 R

http ; //www.ecologica.cn



560 VST

34 4

VL L FE 4, Two-way ANOVA 75, 5 F 8075 4
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0.05, T 1), MEAFE A P 14 25 S5 LK B 79 DR 3% 80 A A
FIXS AR A B2 (B 1) o

K3 ISAMESHEZEENERS ST AEFEY

Table 3 Loading of the first two axes of a principal component analysis on fifteen morphological variables

I8 A5 A R FR B Factor loading
Morphological variables PC1 PC2
3K Head length 0.595 -0.665
3% 5% Head width 0.910 -0.061
3L Head depth -0.375 -0.649
) Snout length 0.546 -0.346
R J5 3k Postorbital head length 0.260 -0.716
HR4% Eye diameter 0.150 -0.436
HR [B]#E Interorbital width 0.925 -0.007
1A Body depth -0.389 -0.658
R AEIE K Anal fin coxal length -0.811 -0.333
FEMi Caudal peduncle depth 0.845 0.007
JE#E1 Caudal fin length 0.801 -0.021
B IEILRATHE Dorsal fin precoxal length 0.843 -0.290
B Dorsal fin coxal length 0.883 0.338
JE iEILRTHE Pelvic fin precoxal length 0.817 -0.224
W& fi& j fi& 6] i Length between pelvic fin and anal fin 0.888 0.302
iR B7E 5 Variance explained 51.2% 17.2%

FHAS S 5 A [ AT A (B 26 BR A/ N2 S S ), WA T2 o0 A T2 B T ik ey 2 4 JH R B PO B — 2048, PC2: 25 485 Size

effects are removed in all cases by using residuals from the regressions on body length; Variables with the main contribution to each factor are in bold face;

PC1: The first principal component, PC2: The second principal component

R4 ERHSHITEEER Two-way ANOVA LLE

Table 4 Two-way ANOVA results of the scores on the first and second axis of a principal component analysis

L7k Species PE Sex 2 HAEH Interaction
PC1 Fy 106=42.57, P<0.0001, fu>as Fy 106=1.80, P=0.183 F\ 10=0.83, P=0.364
PC2 Fy 106 =447, P<0.037, fu>as Fi 106=0.17, P=0.677 Fy 106=0.05, P=0.832

PC1 . 55— FE 43 The first principal component,PC2 5% — F }43 The second principal component

2.4 WEREE 5IE SRR A AE G 23 b

AR SRS (1 i MM A 1A 27 BB, Hob 3 B AN
KRBT, WONVBUETE 5454 — 25428 iz fu], F3 K
14449 47, [a1)3 53477 2= B, B840 19 P B0 B0 i 5 R4
(r’= 0.21,F, ,= 5.56,P<0.028) fl{&kE (= 0.20,
F, = 5.54,P<0.028) FIHXR B3,

SR (4 T B MM A A 23 R, PRI R
1t 33985 — 98955 K [6], 44 68627 ki, [nlH
SART R, AR M I B 5K K (2 = 0.27,
F, 5= 17.76,P<0.012) A{KTE (* = 0.18,F, , =
4.60,P<0.044) [ 5 5 3%

2% In, 5% ¥ J5 19 One-way ANCOVA 25 2219 ¢
IESF-BE Tukey's K596 7R R R K #1785

IR B K TR (F, ,, = 74.20, P<0.0001,
Kl2),

3 itig

3.1 BRI ZEAAL ]

Darwin B U4 P HE S 2 sh Wy Wi 5+ 8 1
FEHUR, B X TR S Mk AR T
TP A AR B 8 2 X L SR S e e R R A T Ok 42
SETC IR MAELEMETERS S KT 38 S 5 58
TC BB 3R B 0 L IR A P ) 2R A ] Fof 2 300 115
M M X F5 AR O P B, B B KRR R
( Malacoctenus  macropus )[35] L5 EE K BH ( Lepomis

macrochirus) P | = il i1 ( Gasterosteus aculeatus) ™" I
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Mo UF B8 ( Pomatoschistus minutus )% V> i
( Odontobutis obscurus) " ZE#BF I H R AR IEYE , B
AGE BIRSL POREIEE T AR T A
T HEES A ST 0P A R R A M
PR, A SR B S 13X — 1R, 73 4h, Mt 1m]
TRAEMENER PV SFIE 5 9247 — R 2 ZERSCIT
AT Al 2o 5 4 A IR (A REXE T
S ) SR I BT MM A P12 48 5 R T
BN, — 2 IBAAHL VR (T, temporalis ) TE £ 40135 P F
Zal ik 6 M — & YL A DL ( Lamprologus
callipterus ) HE£0 453K P9 ] 223K 30 45 HUME(a &1
P I MEPE R T EPE AP M SRR . i 0 3 IO
JEAETES AT BT R
SRR SRR I Y P T A, DT TR B R A AR A
TR

m iR 8% Female C. fuscus @ fg]
O Hek#H162 Male C. fuscus O M

Female S. asotus
Male S. asotus
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ffi

4 —
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2 o = °
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ZEMLE

Fig.1  Spatial positions of both adult females and males of S.
asotus and C. fuscus defined by the first and second axes of a
principal component analysis based on fifteen size ( body length)
adjusted morphological variables

FHAE i SR Y BRI A B R B R/ 22 S 58 ), R AT 1R 3R
AT A3 1 432 {00 B > M v E 1 F- 24 (E

A= 2SR AT RE A S S PR R/ P S 4 it
T AR Ty s R i £ [ L (Y S
WA B PE g (H AT A oA ) RN, Je
ERME T Y AR 5 X, AR BOR, kL
figs ey 720 PR s VT B A AE SO O AR S LT

Gr,—RERRBEINE] T AR NP IB 44T
1140, Butler 55 A 30 8753 1) W 4 S5 2 7 0 i A 2 14
PREET LWy b = o ARG S v BE R W LD P
o] 5 4 AR X 1 BRh e R D SR T B Ak
KN RSP S8 T 22 M AR T 3R 58 1 2 A, A
17T e A A B AT AN ] B A S5 i

PR ) AR 25 IR 1S5 AR R I A AR/ N
LRI [RI L5 0 S ) AR B Jey B AR AE . 2R K
TR R X IR B AR 22 S £ AR AE T B IR L i
FANBON N 2 5 i 46 28 ()i 3 26 1 s s R B
SR SRMG B A RRAE # S RS PR Uk 5%, T
ORI FE A U 22 77 A= 5tk 4 3 77, 5 0 P T K
AT A VR Y R A R TR
X AT REAT B T3 o M a0 e kg e sk R4 T 4
AT, TR £ 28 A4 T 68 R i AN A A AR
e RV B B R S 300 o 8 7R i 3 1) -t g, i L [R)
I PN R A P A Sl 1 T ke U,
PEATA BRI R S8 5 A R B Ay By T = A
KA SRS S EE ST, A A T3R5 A% 1T
B R, BAT L BB ) M B YD i O
obscurus ) HE P P TR FE 1 A 2R 14 2 A 58 A1 77 6%
HERY
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Fig.2 The linear regression of individual fecundity on body
length of maternal S. asotus and C. fuscus
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