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3. Anterior pectoral fin; 4. Anterior dorsal fin; 5. Anterior pelvic

1. Tip of snout; 2. Most anterior scales on skull;

fin; 6. Terminus of dorsal fin; 7. Anterior anal fin; 8. Anterior
dorsal caudal fin; 9. Vental anterior caudal fin.
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Fig.1 The network of distance measurement

in the present study
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Table 1 Meristic data of M. amblycephala ,
P. pekinesis and their hybrids
PEAR 141 3k 5 KA i A2 F AR

Characteristic M. amblycephala P. pekinesis Hybrids
554Uk DRC 3.7 3.7 3.7
Jfq £ 8% 25 B0 PRC 1,13~15 1,13~15 1,13~15
I 85 85 2 % VRC 1,8 1,8 1,8
T8 B8 E 58 ARC 3.6 3.6 3.6
M2 5% SNO 48~52 49~53 48~53
£ 85 SNA 10~11 10~11 10~11
LR F 65 % SNB 8§~9 8§~9 8~9
#1340 SRC 3 3 3

1 DRC: Dorsal fin rays counts; PRC:Pectoral fin rays counts;
VRC: Ventral fin rays counts; ARC: Anal fin rays counts;
SNO: Scale number on lateral line; SNA :Scale number above
lateral line; SNB: Scale number beneath lateral line; SRC:

Swim bladder room counts.
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38 b B BT B AT 0 A 2 R RO SR A 5 DA
A T 25 Bk f0 (A KA 25 55 0T 28 43 A 1 5 T
B8N T 27 BB HEAR . W T7 2508, X 3 A REAR
Y25 MR AT 22 5 LB, 5 R L3R 3. 9 AT LA
PRIk # . BT/BL, CL/BL.CD/BL, TL/BL, SL/BL,
ED/BL 6 A~ Lt 2 BUAE A1 3k 5 #0258 1R Z Al &
PR 2 AN FE (P =>0.05), il A 66.7%; BD/
BL.HL/BL.TL/BL.SL/BL.ED/BL 5 4~ [t 14| Z: %k
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TEKERSEZTFZHERNNLERRTE, ILFH F3 IANTEMER 18 MELEEER Duncan’s L E LY
i\] 55.6 % s ES / BL E 3 /l\ﬁﬁg’ﬁéﬂ 1:{:‘ %B%%}m j{l %%’1 A Table 3 Duncan’s multiple comparisons for morphometric characters
%(P <0.05), of M. amblycephala ,P. pekinesis and their hybrids
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Table 2 Descriptive statistics on morphological characteristics of Characteristic M. amblycephala  P. pekinesis Hybrids

M. amblycephala , P. pekinesis and their hybrids mm TL/BL 1.2140.025 1 a 1.22+0.0194a 1.14+0.287 6 a
BD/BL 0.40£0.020 4 a  0.3840.012 6 b 0.38+0.020 0 b
PR Wi >k KA b AT BT/BL  0.134£0.008 8 a 0.12£0.0114 b 0.1240.007 6 a
Characteristic M. amblycephala P. pekinesis Hybrids HL/BL 0.2040.012 4D 02040014 0a 0.2140.0156 a
2K TL 202.184+15.60 192.63+21.68 171.92+50.68 SL/BL 0.05+0.007 1 a 0.044+0.011 2 a 0.0540.011 2 a
R BL 166.87+14.48 158.57+18.48 151.71424.65 ED/BL 0.060.002 5 a 0.06£0.005 7 a  0.06420.004 9 a
% BD 65.93£6.60 59.76 £7.36 57.37£8.99 ES/BL 0.124+0.008 3 a 0.1240.010 2 b 0.1240.008 4 ¢
I&JE BT 21.16+2.51 18.864+2.40 17.804+2.53 CL/BL 0.10£0.012 9 a 0.0940.010 2 b 0.1040.015 4 a
%K HL 33.8043.47 32.4144.54 32.22+3.76 CD/BL 0.10£0.004 9 a 0.1040.007 9 b 0.1040.004 1 a
W SL 7.68+1.48 6.98+1.70 6.96+2.14 1-2/BL 0.17£0.010 1 a 0.1740.009 9 a 0.1740.011 2 a
fR42 ED 10.3540.80 9.74+0.97 9.27+1.06 2-4/BL 0.3740.018 2a 0.3740.016 0 a 0.3740.009 3 a
MR #E ES 20.6942.18 18.624+2.26 17.69+2.78 4-6/BL 0.13+0.006 6 a 0.13+0.007 1 a 0.124-0.007 6 a
E#ik CL 16.51+2.01 14.96+2.36  14.70+£2.47 6-8/BL 0.38£0.017 2a 0.39£0.018 7b  0.39£0.019 5 a
AR CD 17.394+1.68 16.204+2.44 15.654+2.35 8-9/BL 0.1240.007 1 a 0.1240.010 1 b 0.1240.007 8 a
1-2 28.68+2.13 26.98+2.61 25.03+3.63 9-7/BL 0.3740.025 5a 0.3840.033 9 b 0.3840.019 9 ¢
2-4 62.54+7.08 58.72+7.54 56.14+9.60 7-5/BL 0.22+0.008 3 a 0.2140.024 4 b 0.214+0.014 8 ¢
4-6 21.2441.91 20.2742.39 18.90+2.93 5-3/BL 0.23+0.011 3a 0.2240.013 2 b 0.2240.013 0 a
6-8 64.26+6.53 62.02+8.11 59.09+9.64 3-1/BL 0.22+£0.011 6 a  0.2340.020 2 b 0.232£0.010 4 b
8-9 20.5542.08 19.024+2.59 18.284+2.99 2-3/BL 0.184£0.007 0 a  0.1840.012 6 b 0.184+0.010 7 ¢
9-7 61.92+6.19 59.84+7.34 57.01+£9.95 4-5/BL 0.38+0.019 9a 0.3640.021 9 b 0.37+0.016 9 b
7-5 37.2344.08 33.2945.60 31.8045.43 6-7/BL 0.32+0.020 7a 0.324+0.0158 a 0.3240.010 1 a
5-3 38.1443.97 35.3745.10 33.63+5.31 2-5/BL 0.374£0.014 0 a 0.3640.021 9 b 0.36:£0.013 3 b
3-1 37.01£3.71 35.74+4.99 35.09+4.86 3-4/BL 0.41£0.017 5a 0.3940.023 4 b 0.39+£0.017 7 b
2-3 30.7142.69 28.25+3.18 27.0243.71 4-7/BL 0.40+£0.017 2.2 0.3940.020 7 b 0.3940.015 4 a
4-5 64.23+6.88 57.73+6.96 55.31+8.01 5-6/BL 0.3840.030 9 a 0.3640.016 6 b 0.36£0.018 7 b
6-7 53.93+4.62 49.95+5.41 47.78+7.53 6-9/BL 0.4240.021 1 a 0.4340.028 8 b 0.4240.013 4 a
2-5 62.19+5.84 57.40£7.50 55.07+8.45 7-8/BL 0.42+0.019 4 a 0.4340.023 9 b 0.434+0.012 3 ¢
3-4 68.2147.36  61.9547.65 59.0949.83 D REAT B A AR R NG 71 R 40 26 5 B 3 (P <<0.05),
47 67.40+6.42 62.00£7.43 58.4949.98 The values with the different small letters within the same
576 63.5247.84 57.3346.79 54.40+8.05 line mean significantly different at the 0.05 probability level.
6-9 70.69+7.42 67.41+8.87 64.23+10.65 N .
7-8 70.8646.91  68.4448.95  64.88410.68 RL STERSHERME
1) TL: Total length; BL: Body length; BD: Body depth; BT Table 4 Contributive proportion of nine principal components
Body thickness; HL: Head length; SL:Snout length; ED: Ehkéj\ BEE EMIE FEHE B
Eye diameter; ES:Eye spacing; CL:Caudal peduncle length; Principal Eigenvalue  Difference Proportion Cumulative
CD: Caudal peduncle depth; 1-2;: 5 1 3|4 2 A9 2 The dis- components
tance between the anchor point 1 and 2; 1~9 14 HF5 %5 W 2 10.934 8.34 0.4050 0.405 0
72 2.592 0.30 0.096 0 0.501 0
1, % 3 Ff15% 5 [A], The parameters of 1-9 were shown in 73 2.290 0.70 0.084 8 0.585 8
Fig.1,the same as in Tables 3 and 5. 74 1.587 0.36 0.058 8 0.644 6
TE 18 A HEGLEE i, e 28 14X 5 AT 3k B 22 1] 22 75 1.226 0.14 0.0454  0.6900
ﬁmﬁ%ﬁgﬁ 9 /|\7ljj SO%y%s—‘E%{J{‘:%K%@ﬁZ 76 1.086 0.03 0.040 2 0.730 2
02 SR B E MBI 9 45 50%53 AR o e
oA EFEEP<0.05MH 4 4.5 22.2% 79 0.731 0.03 0.027 1 0.826 2
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Table 5 Eigenvectors of nine principal components from 27 morphological traits
PEAR i faf {6 Boading value
Characteristic Z1 72 Z3 Z4 Z5 Z6 71 78 79

TL/BL 0.076 0.100 —0.142 —0.360 0.527 —0.278 0.057 —0.049 0.295
BD/BL 0.223 0.097 —0.230 0.168 —0.045 —0.011 —0.239 —0.031 0.167
BT/BL 0.237 0.089 —0.138 0.067 —0.098 0.193 —0.044 —0.194 0.069
HL/BL —0.019 0.442 0.321 0.007 0.140 0.079 0.191 0.219 —0.044
SL./BL —0.002 0.230 0.256 0.408 —0.335 0.019 0.034 —0.128 0.359
ED/BL 0.128 0.303 0.194 —0.271 —0.233 —0.314 —0.082 0.073 —0.053
ES/BL 0.208 0.045 —0.120 —0.166 —0.386 —0.117 —0.062 0.320 0.042
CL/BL 0.082 0.237 —0.017 —0.105 0.153 0.673 —0.310 0.139 0.226
CD/BL 0.140 0.198 —0.025 0.316 0.303 —0.266 —0.216 0.252 0.101
1-2/BL 0.189 0.134 —0.018 —0.275 —0.292 —0.013 0.112 —0.156 —0.216
2-4/BL 0.209 —0.287 0.020 0.223 0.039 0.065 0.328 —0.075 —0.057
4-6/BL 0.211 —0.067 0.029 —0.182 0.024 0.246 —0.055 —0.083 —0.312
6-8/BL 0.108 —0.303 0.281 0.094 —0.155 0.003 —0.002 0.367 0.323
8-9/BL 0.191 0.094 0.159 0.117 0.152 —0.089 —0.285 0.256 —0.420
9-7/BL 0.189 —0.229 0.308 —0.211 —0.050 —0.033 —0.149 0.094 —0.074
7-5/BL 0.146 0.006 —0.289 0.151 —0.054 0.038 0.399 0.509 —0.153
5-3/BL 0.229 —0.039 —0.113 —0.138 0.115 —0.037 0.357 0.068 0.290
3-1/BL 0.075 0.297 0.405 0.068 0.136 0.101 0.414 —0.164 —0.077
2-3/BL 0.235 0.179 —0.050 —0.237 —0.132 0.118 0.027 0.009 0.138
4-5/BL 0.282 0.036 —0.119 0.118 0.046 —0.030 —0.039 —0.025 —0.016
6-7/BL 0.233 0.052 0.045 0.115 —0.003 —0.253 —0.158 —0.279 0.012
2-5/BL 0.253 —0.020 —0.006 —0.123 —0.069 —0.096 0.099 —0.160 0.222
3-4/BL 0.251 0.015 —0.169 0.061 0.083 0.147 0.096 0.032 —0.116
4-7/BL 0.270 —0.026 —0.033 0.221 —0.010 —0.092 —0.074 —0.157 —0.049
5-6/BL 0.224 0.026 —0.009 0.164 0.129 0.007 0.052 —0.167 —0.202
6-9/BL 0.211 —0.283 0.210 —0.017 0.085 0.189 —0.075 —0.064 0.085
7-8/BL 0.176 —0.263 0.365 —0.098 0.183 —0.047 —0.038 0.068 0.065
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Fig.2 Clustering dendrogram of M. amblycephala ,

P . pekinesis and their hybrids
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A N ZRZE TARME f P AR 45 R B RO L BN BRI R AR COMIEW R FMONH. A shows the ovary which had uneven
developed ovarian in both sides; B indicates the unilateral development ovarian; C shows the normal developed ovarian.
B3 2@EXIFRIMDEMMUAES
Fig.3 Ovarian morphology of hybrids at two years old

AT LB B AT C1 22 FAUON AL D 2 i 232 AL & 00 5L E I Fo2 i e 22 T AN 2 % B 90 3R E S IE
KEFNERKF sa T WINTFIR)HINBE 0 5 b S T 359 A0 200 9 913 R 40 010 5 ¢ Sy 10399 1k AR B9 200 060 5 d S IV 2B B 48 il . Az Ovarian of
M. amblycephala at one year old; B and C:Ovarian of the hybrids at one year old; D: The unilateral developed ovarian of the hybrid at
two years old; E and F: The hybrid with uneven developed ovarian in both sides at two years old; a shows the phase [ of primary oo-
cyte; b shows the phasell of primary oocyte; ¢ shows the phase [l egg cell; d shows the phase IV egg cell.

B4 HALGSHALEG (F)XKER(O)LXFRVEALYHE

Fig.4 Ovarian tissue sections of M. amblycephala and hybrids
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8, A shows the male with the uneven developed testis in the
hybrids; B shows the normal developed testis.

B 5 2@EXIFRBEMMAES
Fig.5 Testis morphology of the hybrids at two years old

AFNC: 1 RSO HE 8B M D1 42 UK 8L, A and C show the testis of M. amblycephala at one year old.B and D show the

testis of the hybrids at one year old.
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Fig.6 Testis tissue sections of M. amblycephala and hybrids

3 i #

VA Sk 77 R0 A i 43 S 2 A L PR TR 25 11 22 531
AR T ISk 7 0, Sk 77 w0 R R , S F 3H L
e DAL 86 5 0 3 1T TTT Sy 2P R T I AR iy 4 M
b T AR 5 M DX G P . AT Sk B () X A Bl
(OO Z A T ARAE S AR L Al 170 T A1 % 37 . fH L 2
BT A 5 S0 K A B A IR S T LA A )
2 58 AR WA Sk By RIS 7 i 1) 23 1A . A AT S B
7 Bl 25 58 AR T PR v e 8 2 1
B LT % U LN L M 6 R 6 R BSOR B A

SEREAMF R AR E 2R, WL A RES
JE A v Y R B R AN B R R 4 S s e AR

FE AT R R B2 40 BT 1, 9 S AT A B R
18 AMHER SO - A Sk 5 R 2 52 F R Z M R B
ZRAREE(P>0.05) S EANECH 15 4 SHE
KEmS L FRZARA R ZRARF
(P=>0.05) BIANEN 14 4 S8 = FH Z AR 8
FH(P=>0.05) B MEH 74, KU 3 FfaZ (8] Al &
PER A 43 AR BE H g/ T Sk 5 (%) XK R Bl ()
Fe A8 FAR TG 25 2R B0 A H Sk 895 70K 75 il 1) v i)
R B 1) TAEA A Sk 7 i 3 B A M R A



%4l

B SC 45 K87 () XK AR (8 238 FORIE SRR IERE KR K & 95

RIFEERATEE B ZERWN 9 A FR s, H BT 5T
HRRN 82.6 % . B 9 A~ E W/l LU BE 3 Ptz
[ 25 22 57 10 82.6 %0 m L5 4 1 L 6 38 3 1 Ay
Z5, TE3MANIEAS LR L, H ke (%) X
KA (0 22 FRIETE S L5 BEA A 3k 548l —
]G AARKFREGE , I — SR T 228 FRE £
Mgk AR T EEAR A Skt O TE S HRAE . XS IFZ B
FAZE AR s Sk 5 () X = Al SO e
LI CF) X Iu L (O [ JF Al (%) X fEfad
(OO R B0 v s 52 JE AR 32 BE AR T R K, 22 B IR
EIE R AR — B, XM T2 PR
KREFGRIEY TR A BEARM T, & S22+
BEARMIEA T AL, BF5Ehiz 3 FhZonsit i)
J7 35 %) A1 3k M5 A A i B L 2 32 AR T A i AT %
B 45 FUE I kR FL A A . XX T AR K R SR
B S % v 2% 58 10 28 (0 7 B A BRI 5 DA ST YT 9T T8
T 4 A Sk B R A i AR TR G AE B R SE
FEM S SR L,

3k 157 (%) XK Bl ( 8 ) 2238 FARAE SN LR TE
A 1 A Skt R 2 SR AR O e b AR K
HRAHE AT RAFER EER., XHMRE
Ze s H L 24 58 FAR AR R 4 S TR T 4 0 s 1) A2
BEAC R — D7 ARG AR, . EE A B A 1 g % 58
i 22 BESC T BE 6, 1 (O 3T T 80 R R
F18) 2 58 T 44 12 R R £ B AR R T AR €0 2 3 5 e
R (1) A R 43 BE S0 1] T AL AR BRI & HE T
1A R PR IR O T U 1) R B AR A R AR g
WF T 45 L FATTHE I 2% 58 Fh (4 T 25 5 A0F 0] BE 2 SE AR
F14) 358 15 00 J5 AL 65 1 52 D T S A 11 45 o 56 PR 4 4 0ot
F4 2 JE AR TR A AR ] e

R FAL T RER T F 52438 TR R
KB IER B, ZHxt T H =k 858 18] 2% 52 i BF
PO S O B b N N NS = S i S A s |
S ML 2 T R AT AT T IR AL AL
WFFEEE A, AN B 30 0 4 7 3 25000 4 il X A1 Sk
il (%) X R 20 D) | M BT () X A sk
i (0O 58 FAR B ME R HEAT T 41 424 1 WA 0 L
A, T % T A Sk 55 (RO XK R D) 2438 AR R
FY LB F ST AR AT K B, AR SO0 3 o o A Sk
(IS S N v O O LR R N S A
Xif A3k 855 (4 XK ARl (8 ) 2258 FARI P 2 B 1)
FHEAT T3S, Mk 5 (9 X KR (D) T
FRB) AT B PER SR T s AL 2R A . A SO 1 1A
Lt (5O XK AR (8 ) 2258 T8 1 % i I 51 b

T 1 309 i 11400 A A7) O G (0 W el ik L oA
TR JUIRG 5 5 1 % P Sk 7 10 B SR A 1 IID 309 0 IV 30, 6 SR
R IV 0T . T 2 % A 52 1 AR A R Ak T IV
W EAFAE P AR ) B A TS 4L
DY W€ PO AN 223 48 A O 58 S 7 T 0 B 8 42 Ak
VRS BER LT IR ARZLT 1 W
FRRT O BE A . [ 2 S T L A 2
AT AR R RE A B
P RE 2 B A A R R AR RE Ik Bk S BLRS
T O R AR AT AS B 5T 2 2R 3 W A Sk
CPOX KB O 22 T RERZE L FI, (EBRH
VA Sk 6 P 2 R S AN 249 o R R PR A
Ji T RE B AL W BT A S LA A G . IR LA SR AT
U D 3R VA Sk B C ) 5 K AR R (0D 2R TR &
0L BT 2 52 Ja AR AT T 5 75 1 LR W 2 R g AL o
B B SE R4 R . AT Sk B 14 1 P S 3 4 ok 141 Sk
M5 A= 7 o R v T I ) S R A — , e S T AU
RH A W] A 5 B U7 A2 KPR RE BB
ARA LR AETRIE oA —E U HAE R AR A 15
HE— BRI

2 % x #

[1] ETRR.FkS]]. B30, 2009(4) :44-45.

[2] (LERSC.# Tk R IEr . & P B4 s ok a2 ML
5 AR AR AL, 1979 . 52-54.

[3] #AKMEFHEIMLAC .t ER AL 1993, 83-93.

(4] gEmgfl, ok gose , o & 2%, % 0B B R IRI] K
A W3R, 2001(6) 1 631-635.,

[5] R, EZMA HLRAME, & 058 (0208 822 S pr ] ] %K it
Wk, 2013(3) :21-27.

(6]  BRAS.ZE4% 5 8 08T . . A ) i 67 ) 02 BE 1K 1 B 25 22 53 40
BT 1 P R 2% 24 4, 2014,23(3) :388-394.

[7] PAEERR RIEAR . ILRIF, & K&EMA TEMBE AR I K
PERME R . 2013,40(5) : 263-265.

(81 T7ZRAG il i IX K 7= JRy. A Sk 05 4 7 i 2 28 R D DK 7= B B2 4
#2,1975(4) :18-19.

[97 AR 2Rt | P Sk 5 J 44
SEWFSE,1984(3) :65-67.

[10] &0 R A a0 8K BORL, %6 A B i 0 & X M Skt © 240 i 55
SRAE B AL 2 LR R [T ). A E K™, 2005(7) 1 63-65.

[117] ZEms 4%, ke e, 00 5 25, 45 5 Jm 10 28 S e+ o [ .k A
AWy 4R, 2001, 25(6) :631-635.

[12] 235 F , X E 3R, §AEJ 55 B fa i Ab o R FI B &
225 AR LT ] R GE T K244, 2011,26(6) :493-499.

[13] M5, 28/ a8 B W R L 45, 3 & R LU A8 o 6T BE RO 25 22 B 4y
BT LK™= K24, 2009, 18(1) : 14-20.

[14] sksepE. HHF % 2 e 83k i sl LM d0 5T B 2F i ik,

v g R e AL B LA ]. 3



96 e orhok ok K2 %W

B
3

1982:393-401.

(1570 Bt T2 . 28 S0k AR B B = 1y 65 5 P Sk 0 1E S 2R 58 Ty A9 A4 1
ARCTD. K7 RAE24R, 2002, 11(4) :305-309.

(167 Sl 3K 24 50 LW f0 45 50 YT 0 5 1 20 0 70 A 25 26 700 I
LA JF AR Cf oG ) 28 B PR 19 43 BT L) 0. K 7= 2% 4l . 1981, 5
(3):187-198.

(1770 RUIRRH P WRE 28 45 PR | ol % L 2% 28 Ff I 765 22 5 0 #r
(I A geall K224, 2011,30(4) : 488-493.

(18] SiF MR, Eo IR A 72, 45wy i K 2 5g fh i e 2
HrLI T Aol B2 . 2011(5) £ 320-322,

[19] ZEFRK.ZB L .28 . S RBa[ Y P () X BATY
e e (D) R HEA R IE A A BT K =2, 1999, 23(3)
261-265.

[20] #2852 3L, T #22 TA Sk o7 L0905 B I T I 4 32 b Xt 438 2% #6099 0 7 9
BN % 7 HLER A9 0 28 RO LTk 77 BE 1% 4z, 1992, 19

5 o)

(1):6-9.

(217 BAEHL TR L M &=, & L0 (3 X KER D) 48
F AR TE A R B 3845 43 A [T ]. K 77 2% 41k, 2008, 32(4) : 533~
544.

[22] Sk, 407 B HE 85 B% 6 | P Sk 5 R L 52 Ty LI 3% LA L %
[Tk P22 ,2004,17(2) : 76-78.

(23] &R RIRT . EAR, F AEGET 01 (£ X H 3t ( §) 4458
JeH 2 Fh Fo BB 2R AR LT ] 3R Kl . 2003, 33(5) 1 16-18.

(247 &7 R M adr . AT, 45, (1 Sk & <RG0 60 0 ) 2458 Fy
125 1A o UL PR 7 3R A B R A e [T iR K il , 2006, 36
(1):50-51.

[25] B MWL CF) X KA Q) I8 FoAR M A 1) 2 FR1F Bt
43 B LD ALY« ) g U 9 2 43 4, 2011

(267 i SCTs A< A i | A Sk 0% B O 2 b e €0 A 20 B0 1) L3 L) 0. sh 2
BF9E.1984(3) :65-67.

Morphological characteristics and gonadal development of Megalobrama
amblycephala (%) X Parabramis pekinesis ( ®) hybrids
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Abstract In the present study,the morphologic characteristics and gonadal development of the F,
hybrids (Megalobrama amblycephala (%) X Parabramis pekinesis ( §)) were investigated and com-
pared with the parents. Through variance analysis, principal component analysis and cluster analysis, it
was found that there were no significant morphological differences between F, fish and their parents
(P>>0.05).Cluster analysis showed that the F, hybrids were more similar with the female M. am-
blycephala in morphology; however, they also inherited the whole abdominal edge feature of paternal
P. pekinesis. The gonadal development of F, hybrids at one and two years old was observed by macro-
scopic and microscopic examination. At one year old,most testis and oraries were at stage [ and I[. At
two years old, most testis and oraries were developed at stage [V ,and there were unilateral and uneven
development of both ovaries and testis in F, hybrids. This study would be beneficial to the breeding of M.
amblycephala.

Key words Megalobrama amblycephala ; Parabramis pekinesis; hybrid; morphological character-

istics; gonadal development
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