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eco—farm adult Bostrychus sinensis
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Abstract: [ Objective ] Morphological difference among three Bostrychus sinensis populations with different sources
was compared to find out a quick morphological identification method for the source of B. sinensis and provide some sci-
entific basis for establishing mangrove eco-farm B. sinensis brand. [ Method]Six measurable morphological characters and
twenty truss network data of wild B. sinensis, B. sinensis cultured in mangrove underground tube system and B. sinensis
raised in pond were measured and then analyzed with multivariate analysis methods, including variance analysis, cluster
analysis, discriminant analysis, and principal component analysis. [ Result]Difference in ratios of the measurable charac-
ters among the three populations were obvious except for the ratio of head length/body length. The results of principal
component analysis showed that the first principal component was greatly influenced by the eigenvalues of tail end like L9
(distance between origin of the second dorsal fin and posterior of the second dorsal fin), L13(distance between posterior
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of the second dorsal fin and origin of anal fin), L14(distance between posterior of the second dorsal fin and dorsal origin
of caudal fin), L17 (distance between posterior of the second dorsal fin and ventral origin of caudal fin) , length of tail/
length of body, and height of tail/length of tail. The second principal component was greatly influenced by the eigenvalues
of body like height of body/length of body, L2 (distance between origin of the first dorsal fin and insertion of pelvic fin) ,
L5 (distance between origin of the second dorsal fin and origin of anal fin) , L6 (distance between insertion of pelvic fin
and origin of anal fin) , L7 (distance between origin of the first dorsal fin and origin of anal fin) , and L8 (distance be-
tween origin of the second dorsal fin and Insertion of pelvic fin). The third principal component was greatly influenced by
the eigenvalues of rear end like L11 (distance between origin of anal fin and posterior end of anal fin), L12 (distance be-
tween origin of the second dorsal fin and posterior end of anal fin) , L16(distance between posterior end of anal fin and
ventral origin of caudal fin), L18(distance between posterior end of anal fin and dorsal origin of caudal fin). Morphologi-
cal difference among wild, pond-farm and eco-farm B. sinensis was obvious and therefore they could be identified by
using discriminant function. The comprehensive correction rate was 93.1%. The result of cluster analysis showed that
wild B. sinensis constituted a cluster with eco-farm B. sinensis first and then clustered with pond-farm B. sinensis, imply-
ing that wild B. sinensis was morphologically similar to eco-farm B. sinensis. [ Conclusion] There are obvious differences
in morphological characters of wild B. sinensis, B. sinensis cultured in mangrove underground tube system and B. sinensis
raised in pond, and they can be identified by morphological multivariate analysis. B. sinensis cultured in mangrove under-
ground tube system is more morphologically similar to wild B. sinensis. Food supply, food composition, physical and
chemical condition of environment may be main reasons for morphological difference of different populations of B. sinensis.

Key words: Bostrychus sinensis; wild population; eco-farm population; pond-farm population, morphological iden-

tification; multivariate analysis

0 3|5

(W5 X )P 4E 35468 ( Bostrychus sinensis) >
J& T &E H (Perciformes) \Y# % F} (Eleotridae) . & I
i J& (Bostrychus) , 52 3% & 7 13 1 16 44 e 0 i 7K £
25, REH HTFFAE ARG 0 A (SR
#,2015) o 20122904, FIE IH 4 A T 3% FE
e O YRS R 2 A T B — UL, H e
JUVG AR VLA M A A A (GRRAE R, 2012) L LA
HHE RGN 3 AR VU IR K ) R SR LI AR
Ho M T A S SR AR S (Fan et al.,2013) . 32 AAT]
T8 2% 2D 15U G 0 52, MR A K i B T 3 v
TN TR b, T3 b — ANk i Wk 2 s 4
FIE , H AN T3R50 v A B yE 8 S 5o i A4 rh A 5 3%
filh PRI, A B 22 IR T R Gn ] 4 1) £0 S B A
PRSI BRI SE 7k, DU T RIS B &
DA gs o (AT AWFFE R ] H R, B ) Y A AR
FRIERHAR N T AR 2 BB L S E N b
SERHIE G R ALK IR TR g Rl &R AN E
243 BT 4% (Grigorakis, 2007 ; Melis et al., 2014; Seg-
vi¢-Bubi¢ et al.,2014; Arechavala-Lopez et al.,2016;
Chaguri et al.,2017; 5K 5 8555,2017) . H JEASLL
R I AT PR PR AR B AS () 7, G A B A 1) 5
WEAR I AT 321 (Arechavala-Lopezet al.,2013) . 7E
fgg ] SR SEAE L, 51 AN AHEZR S5 B 1
112 T000 8T, T HE i ARG % . XA %5 (2008)
FIHAL GEnT SRR G & SN AE 2R S50 i 734, 7T
AR U H X 43 44, ( Tanichtys albonubes ) B A= AR FI
FREFAER , A E 5 2353551 2 95%H1100%., - Are-
chavala-Lopez%§ (2012) 435 LA 85 ( Sparus aurata)
FRK & ( Dicentrarchus labrax) 1% 16 K117 4™ ik 7 Ak
br 8 B HESR S5 R 8 E AT 2 o004, 25 R BT Be A Ak

DX BF A FERFNFRFEAE A . LenhardtSs (2012) F)
IIMAET (Acipenser ruthenus ) 114 27 A b A FRAE
PREE R R AT 2 70 03 AT, ANLBR X 43 B A= B AR N
FEIHRER , IR RE X A ARl PR AN . WA (2016)
XK 0 SR AR 5 B AR B A 1150 PRI R 10
WAL AR T ST | B 20t th 41 25 Sl f 3
PR (5K B R/ as i AR AR BB BE)
AR B ERROETRARK) . 38534 (2017)
A SIS AR AR B AR LA 282 3 A
WRA UGG R fa R b i e S2r 25 R
TR UIA L R FHIE A0 50 R it f R RS, B e 20
B AN ) 7= S R AR (0] 1 T 25 22 5, R e S J
Ko BA A XARIRIE A L 55 S8 A (8] A T2 28
2= 5 W T I G o (007 ke 1) S ek ) 81 >R AR 42
TSRt FIHESRFE TR AR G 0 i ST HP A 2T AR
b AS T A AR A R I SR ) AR I SR T A
AT HCHE AT, B AN ] DA 5 v 48 2 3 8RR AR 1] 2 15
FETEIR A 2SR, AP A 5 S 6l 7 R PR A PR
MR E T2 R R0 07k o B g A S il 2T
WML AR SR it R LR
1 #Rl57R%®
1.1 XA

A e O EAEEEUR (TR FREFAE BRI I 1 7Y
77 IR T AR 24T VP L LR v PR R FH R A T 47
A W IEFR A A L YRR (R PR s SR A R EAS)
NSl B R T AR CEAYN ) AR O N
S T A AR A 5 PR BEREAR (AT PR AR S SR T R
) AT VG B 3RS T B X VT S A R
PULLRARAIE SR D BB IR A A L i e it .
W, Z 00 Mk 86 8T 201649 A R4, H 956
s A0 T201745 1 H R4 . AR 5 05 68 F 1 IR A



1908 -

B o R kR 48 %

PRIBIE P12 55 2, DLER BE R 15%0 1 i K i e <R
F%,24 hNFEATAL BRI R T %80 mg/LIRI4
FEOK R TR A R R (MIS-222) 14 1 /K bR I 15
D B 8~10 min, M /K 4TI T F AR 7K 4 I T #2:
25 H A 1 BB R R YR R Sl AR T L 1
1.2 WEERNE

Hh A O I A (R R ORS A £ 0.01g) T HL TR
FiATFR . T2 A T8 PR 5 2 I Arechavala-Lopez

45(2012) B 5 B BUS AH L (Canon G12) [& %€ 78
R 1 hECIEENNREARE R RRE

IR A A B S A R R TR T
PR T 5 CE 20 AR R ORS B 1 mm) 7 &
G A BRI UEZS IR, K FImage-Pro Plus 6.038 i 4145%
MR AT AR5 ] E MR B F5 A4 (SL) |
&= (BD) Sk (HL) B (CPL) (WK (SnL) IR
# (ED) A = (CPD) ; AMEHE S5 44 Bl B 10
At AR AR AT (P1~P10) , 2L H 201 HEHR 45 44 %
P (L1~L20) , A HE 2R E B8 250 2 A b o5 5 A s 1 2
(] B9 B 2R HE 25 (K1),

Tablel Observation samples and specification of B. sinensis
biib ESVN B SRR FEAK () K (mm/f2) SL AT (g/2) WT
Application Group Fry origin Sample size {5 [F Range “FYJ{ Mean (il Range “F-¥J{f Mean
ESTWxii B Wild R Wild 28 148.22~191.48 165.9549.70 66.30~145.39 93.12+17.05
Multivariate 1 A5%51 Eco-farm B 2L Wild 28 152.29~190.54 162.66+8.61 67.60~123.50 83.58+12.17
analysis S5 Pond-farm AT %% Artificial reproduction 28 156.79~199.57 168.80+9.72 81.70~158.40 102.38+18.20
S BFA: Wild B4 wild 27 153.75~191.24 174.50+10.90 74.01~155.77 139.65+19.32
Verification /= 255351 Eco-farm 4= Wild 30 152.84~186.31 170.82+9.25 70.93~121.45 113.48+15.49
WiIEFEFY Pond-farm A T %% Artificial reproduction 30 158.72~194.78 173.9849.86 85.37~162.52 142.09+16.11
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Fig.1 Data measurement of frame structure for B. sinensis
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P4—P8;L11:P9—P8;L12:P3—P8;L13:P4—P9;L14:P4—P5;L15:P5—P7;L16:P§—P7;L17:P4—P7;L18:P8&—P5;L19:P5—P6;L20:P7—P6

P1:Snout tip; P2 : Origin of the first dorsal fin; P3:Origin of the second dorsal fin; P4 : Posterior of the second dorsal fin; PS: Dorsal origin of caudal
fin; P6: Caudal fin base; P7: Ventral origin of caudal fin; P8 : Posterior end of anal fin; P9: Origin of anal fin; P10: Insertion of pelvic fin. L1:P1—P2;
L2:P2—P10;L3:P1—P10;L4:P2—P3;L5:P3—P9;L6:P10—P9;L7:P2—P9;L8:P3—P10;L9:P3—P4;L10:P4—P8;L11:P9—P8;L12:P3—Pg;

L13:P4—P9;L14:P4—P5;L15:P5—>P7;L16:P8&—P7;L17:P4—>P7;L18:P8—P5;L19:P5—P6;L20:P7—P6
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Table 2 Results of variance analysis

AEPEAR HUAE H#{4 Population

Ratio of morphometric A HERFEE hyER
traits Wild Eco-farm  Pond-farm
/K BD/SL 0.23£0.01b  0.22+0.01b  0.24+0.02a
SR MK HL/SL 0.24+0.01  0.25+0.01  0.24+0.01
FEM /AR K CPL/SL 0.1540.02¢  0.19+0.02a 0.16+0.02b
W /3 K SnL/HL 0.17+0.02b  0.18+0.02b  0.19+0.02a

R4%2/3% K ED/HL 0.14+0.01a  0.14+0.01a 0.13+0.01b
FERG /A CPD/CPL 0.9240.12a 0.70+0.01b  0.8940.10a
[T EER G AN R/ NG T EOR 22 53 1 35 (P<0.05)

Different lowercase letters in the same row represented significant di-
fference(P<0.05)
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Table 3 Loading of main components of external morphology after rotation

FEZTEIR Morphology trait PCl1 PC2 PC3 FEATEIR Morphology trait PCI PC2 PC3
B/ CPL/SL -0.952 -0.095 -0.076 L18 -0.058 0.038 -0.957
L9 0.949 -0.070 0.039 L1l 0.156 -0.065 0.935
L14 -0.945 -0.024 -0.073 LI2 0.082 0.156 0.906
L13 0.917 0.036 0.048 L20 -0.022 0.170 -0.038
Fe A/ A CPD/CPL 0.898 0.183 0.123 L15 0.094 0.332 0.094
L17 -0.832 0.190 -0.018 L19 -0.094 0.468 0.170
L8 0.093 0.876 -0.120 L3 0.122 0.014 0.095
/A K BD/SL 0.091 0.837 0.108 L10 0.168 0.403 -0.161
L2 0.019 0.812 -0.081 SkK/#R K HL/SL -0.247 -0.056 0.357
L6 -0.195 0.758 0.047 W /34K SnL/HL 0.020 0.142 -0.116
L7 -0.021 0.750 0.140 IR4%/3k K ED/HL 0.050 -0.116 -0.164
L5 0.027 0.600 0.137 L1 -0.021 0.005 -0.077
L16 -0.074 -0.038 -0.960 L4 0.186 0.437 -0.116
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Fig.2 Scatter plots principal component analysis for morpho-
metric characters of B. sinensis
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