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Table 1 Hatching result of fertilized eggs of hybridization between P. dabryanus and M. anguillicaudatus
g1 S AZ R IR ﬁ*ﬁi’i/% WAL % lﬂﬁﬂ;?—/% s 7 §Eﬁ?ﬁ$/%
Group Ng@bcr of Fertilization Hatching rate Abnormality Survival rate at-
fertilized eggs rate rate 7 days after hatching
PXD-1 553 93.67 88.67 11.81 87.11
PXD-2 502 94.81 88.29 12.02 85.85
PXD-3 508 94.25 89.46 10.98 84.45
Mean=+ SD 94.2440.57b 88.8140.60a 11.60+0.55a 85.8+1.33a
PXP-1 516 92.34 88.84 11.66 84.65
PXP-2 504 94.83 89.83 10.64 84.75
PXP-3 509 95.41 87.82 12.84 86.55
Mean=+SD 94.19+1.63b 88.83+1.01a 11.71+1.10a 85.32+1.07a
DXD-1 510 92.58 91.56 9.63 84.18
DXD-2 508 90.73 90.56 10.28 88.20
DXD-3 512 92.07 88.48 11.99 83.54
Mean =+ SD 91.7940.96a 90.2+1.57a 10.63+1.22a 85.3142.53a
DXP-1 522 92.56 90.41 9.95 85.64
DXP-2 519 91.93 89.22 11.13 88.36
DXP-3 506 91.17 89.45 10.88 86.24
Mean=+ SD 91.8940.70a 89.6940.63a 10.65+0.62a 86.75+1.43a

L R B A RS R KRR 22 5 B35 (P<C0.05) , Notes: Different lowercase letters in the same row indicated significant differ-

ences (P<C0.05) among different groups.

Ak M. anguillicaudatus ; B: KEEE K P. dabryanus;
C: IR ¢ X KRR O M. anguillicaudatus ¥ X P. dab-
ryanus § s Dy KEEE PR B $ X K O P. dabryanus & X M.
anguillicaudatus D .
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Fig.2 Body shapes of hybrid groups and their parents
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Table 2 Meristic data of hybrid groups and their parents
WiH e itk R 5% ) U8 ik e B8k < R B ) ) Bk R 8 ] U 8K < g ik o H
Items DXD PXP DXP PXD ! :
4 8~9 8~9 8 8~9
. R —319.93  46.70
Soft ray of dorsal fin (8.294+0.18) (8.38+0.18) (8.004+0.00) (8.33+0.13)
g 85 % 9~10 10~11 10 10~11 10.68 661
Soft ray of pectoral fin (9.574+0.20) (10.63+£0.18) (10.0040.00) (10.80+0.11) ’ :
Jik % 2% 5~6 7 7 7 100 o
Soft ray of pelvic fin (5.7140.18) (7.00+0.00) (7.0040.00) (7.004+0.00)
Rk 6~7 7 6~7 7 L5 0
Soft ray of anal fin (6.144+0.14) (7.004+0.00) (6.184+0.12) (7.004+0.00) ’
R 2% 15 15 15~16 15~16 / /

Soft ray of tail fin (15.00£0.00) (15.00£0.00)

(15.36+£0.15) (15.13£0.09)

7 Notes: Hi 7R DXP B af AR 22384880 Ho%om PXD B af AR 2284880, H 1 : Hybrid index of DX P; H»: Hybrid index

of PXD.
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Table 3 Proportional values of traditional metric characters of hybrid groups and their parents

I H e itk R 2w g ik e Bk < K % Fi e Bk R B ) e 8 < V@ ik H, .

Items DXD PXP DXP PXD )
K /R TL /SL 1.14340.004a 1.12540.002b 1.13140.001c 1.13240.001¢ 65.34 42.19
L& /#K HL/SL 0.15820.003a 0.150220.001b 0.159+0.001a 0.15820.000a —7.80  100.86
W /%K SNL/HL 0.396+0.004a 0.387+0.005a 0.402+0.012a 0.395+0.002a —62.64  84.53
MR 5k /& HLAE/HL 0.47540.004a 0.47940.003a 0.49340.002b 0.47540.003a 445,55 88.48
HHTIX K /R K PL/SL 0.587+0.005a 0.547+0.003b 0.55040.002b 0.553+0.002b 91.69 15.83
FEMiK/ kK CPL/SL 0.17420.004a 0.156+0.006b 0.1512£0.001b 0.17140.001a 129.16 81.22
FMiE /R K CPD/SL 0.1064-0.001a 0.15140.001b 0.12740.001c 0.1334:0.001d 46.53 39.23
K /AR CPL/CPD 1.64140.052a 1.08040.019b 1.19540.018¢ 1.28440.016d 79.58 36.43
A /K BD/SL 0.13840.002a 0.169+0.001b 0.14740.001c 0.151£0.001¢ 29.31 59.74
A5 /K BW/SL 0.098+0.002a 0.12540.001b 0.105-0.000¢ 0.105+0.001c¢ 25.39 72.47
TR /iR K W/SL 0.120+0.005a 0.19740.003b 0.137-0.002¢ 0.13940.003c¢ 21.44 75.00

R BE A T AR R R — AT B AR 3 SCFE R AR KRR A B 25 R (P<< 0.05); H 1 %/m DXP WA R348 50 H .
FoR PXD AR 42 28 $8 80. Notes: Values are presented as means® SE. Values in the same line with different letters are

significantly different (P<C 0.05); Hi:Hybrid index of DXP; H»:Hybrid index of PXD.
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Table 4 Discrimination analysis of hybrid groups and their parents

Hiok o M 43 2& Predicted group KB AER R Y
Species Nun;ir e 1k KEEEI ek RO R BRI Ve sk R EE R YR B X Discriminant
peaes DXD PXP DXP R PX D accuracy
P DXD 48 48 0 0 0 100
KRB PX P 56 50 2 4 89.3
Ve ik < R G Je Bk DX P 50 45 5 90.0
KRV B < Yk PX D 51 1 50 98.0
0 5 0 15 20 25 K /hK B /MR RS /R KRR /R
‘«ka;ﬁm‘«wﬂ R BN LR 0.300 DAL B R W T Sk R L4
IR x TR SERUE AR S TTAK . R 3 TR S R
PxD J Aak/RK kKK R/ R e 250
KB B 160,400 P, EER BT KK MK KSR E, 8
ek o B A A A B R AR LSk R e AR K B A AR
Pxb Bt 3 TR A
B3 RTRBRARENREIN A U ST 1A Y T A R E B T4 A

Fig.3 Cluster analysis of hybrid loach and their parents
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Table 5 Principal component analysis of hybrid groups and their parents
EESH 55— LS 5 E RSy EHEE

Morphologic parameters First principal component Second principal component Third principal component
2K /fkK TL /SL 0.052 0.194 0.499
kK /fA&K HL/SL 0.139 —0.031 0.489
WK /% SNL/HL —0.063 0.078 0.033
ARG kK /3K HLAE/HL 0.061 —0.434 0.052
T XA /R K PL/SL 0.180 —0.214 0.010
Rk /A CPL/SL —0.167 0.308 —0.134
FiE /K CPD/SL 0.177 0.369 —0.106
R/ MR CPL/CPD —0.230 —0.082 —0.007
M /K BD/SL 0.148 0.342 —0.034
1k 52/ 1k & BW/SL 0.196 —0.060 —0.176
TR/ R K W/SL 0.144 —0.049 —0.432
¥ E{E Eigen value 3.927 1.565 1.351
J7 25Tk /% Variance contribution 35.696 14.225 12.280
R FRE/ N 35.696 49.921 62.201

Cumulative variance contribution

~ M. anguillicaudatus
Paramisgurnus X P. dabryanus
~ Paramisgurnus X M. anguillicaudatus

P. dabryanus

2 N
~ . -//—.\‘\_\
~ 0 k /el <A /
5 co ST
_4 \\\\ B S
5.0 35 0.0 25
E® 451 PCI
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Fig.4 Map of principal component analysis
of hybrid loach and their parents
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Comparison of morphological characteristics between Paramisgurnus

dabryanus xMisgurnus anguillicaudatus hybrids and their parents

MA Laiyan ZHONG Jia WANG Weimin

College of Fisheries/Key Laboratory of Freshwater Animal Breeding »Ministry of
Agriculture and Rural Affairs/Key Laboratory of Agricultural Animal Genetics ,
Breeding and Reproduction of Ministry of Education s Huazhong Agricultural University ,
Wuhan 430070,China
Abstract In order to find the morphological differences between hybrid 1 (Misgurnus anguillicau-
datus $ X Paramisgurnus dabryanus 3 ) ,hybrid 2 (Paramisgurnus dabryanus ¥ X Misgurnus anguilli-
caudatus ®) and their parents,the morphological differences,countable traits and measurable traits were
analyzed by combining morphological measurements with statistical analysis. The results showed that the
two hybrids were similar in appearance,integrating their parental characteristics. For example,the well-
developed caudal fold at the caudal peduncle of the two hybrids was similar to P. dabryanus,while the
pattern on the body was more similar to that of M. anguillicaudatus , most of which were round spots
with a small number of stripes. The body shape of hybrids was between their parents, which was rounder
than P. dabryanus. Cluster analysis and principal component analysis indicated that the morphology of
the two hybrids were similar to each other,and were more similar to P. dabryanus.The comprehensive
accuracy of discriminant analysis reached 94.1% , which can effectively identify the two loach and their
hybrids. There was no significant difference of hatching rate, deformity rate and early survival rate be-

tween the hybrids and self-crossing group (P>>0.05).
Keywords Misgurnus anguillicaudatus; Paramisgurnus dabryanus; hybridation; morphology

trait; stepwise discriminant analysis; principal component analysis
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