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1 (Pelteobagrus fulvidraco) /£ & 27 4 ffi (Chen et al,
2015), 7 HEIE T i W DR L RS & A B 0E R YL
B KIRIK B FH R4 (LFER-FWMW-1901 #!,
FE 7K = Rh A A 5T B R K S AT 5T )il AT R
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Fig.1 Landmark points for morphological measurements
of the A. woodiana juvenile
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Fig.2 Morphological development of early juvenile A. woodiana
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A: BB1XR; B: B 1R%EM; C: 54K; D: 510K; E: HH15K; F: H{20K; G: 5 25 K; H: HH 30K
f: #E; h: 728; vm: NIER; g: #; aa: MMM pa: JaAFENL; he: (OIS
i: WiE; ea: HMAKE; ia: AKE; aw: BIEMA; pw: FHMA
A: 1st day; B: The hook of 1st day juvenile; C: 4th day; D: 10th day; E: 15th day; F: 20th day; G: 25th day; H: 30th day
f: Foot; h: Hook; vm: Visceral mass; g: Gill; aa: Anterior adductor; pa: Posterior adductor; he: Heart; i: Intestine;
ea: Exhalant aperture; ia: Inhalant aperture; aw: Anterior wing; pw: Posterior wing
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%ﬁj — /ﬂMq Tab.1 Variation of morphological morphometrics f
Ll e SR B bR day-old jwveriie A woodiana
//ﬁ/,//\]/\\L /\//\\\\T\ S = - = Pl b =
I S | — \ \ HE 52K Shell 5% Shell  52/7%E Shell
/ / / | \\V\\\ Day age length (mm)  height (mm) length/Shell height
i / \%\\\\Mﬂ 1 0257:0.007 0.291+0.011 0.883
L— \ \\Q\ ' 2 0.265:t0.012  0.296+0.012 0.895
- i BN e 3 0.201+0019  0.306£0.020 0.950
/\‘T\L\\ %\ 3 4 0326£0.025 0.331+0.024 0.985
D /Q; | \\\\ k*\ 5  0.375:0.036  0.349+0.023 1.074
Lt 7 T T 6  0.463:0.081  0.374+0.057 1.238
6 — 7 0.586+0.055  0.406+0.040 1.443
3 40 G I T 5 O PG 25T (25 5 3 455) SOl o
Fig.3 Morpholqgical griq dgformation for garly juvenile 10 0.857:-0.130 0.614;0.083 1.396
A. woodiana (variation enlarged 3 times) DO e )
11  0.984+0.136  0.667+0.069 1.475
12 1.181+0.151  0.781+0.093 1.512
20 EEEB 13 1.261+0.130  0.876+0.083 1.439
14  1.365+0.130  0.910+0.113 1.500
51K, HEMER I B AEME B, T AH 15  1.399+0.128  0.933+0.115 1.499
TEFF (B 2A); 45 4 ¢, HERE 9 P JUE A1 42 9 91 42 (1R 2C) 5 16 1.479+0.199  0.955+0.133 1.549
” - - e - 17  1.626+0.256  1.060+0.170 1.534
4010 R HEREPUEATAIEE 7S Bﬁﬂﬂl, Hif J P 18  1.651+0.312  1.089+0.197 1.516
WMEZTE (& 2D); 45 15 K, HEME 4 I 38 Fc ki 19  1.806+0.357  1.146+0.227 1.576
W] UL 2E); A5 20 K, HERESRASM i S AP 20  1.998+0.413  1.262+0.241 1.583
SO CREKTANAR D SR 27T dmsowe 1
+ +
HIEG 30 K (B 2H), HERRI 48 F O 2 A 7 58 23 2.418+0.279  1.613+0.137 1.499
03 HEKHE(E 24 2.807+0.607  1.738+0.341 1.615
25  3.170+0.732  1.917+0.327 1.654
% 1 NS TV IS 1~30 F I TE 2SI 25 5 26 3.846:0.894  2.162+0.501 1.779
- X AN s 27  4.326+0.706  2.477+0.337 1.746
w1X, ﬁﬂi%ﬁtﬁj‘j (0'257%0'007)iﬁmm’ sl 28  4.881x1.123  2.816+0.584 1.733
(0.291+0.011) mm; 5% 15 K, HMERFAY5EH N (1.399+ 29 5494+1111  3.167+0.613 1.735
0.128) mm, 7/ 4(0.933+0.115) mm; 55 30 K, 30 5.746+1.191  3.288+0.657 1.748
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Fig.4 Relationships between shell morphology and
day age of early juvenile A. woodiana
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7 T 5E i B AR R AR K 2R (P<0.05), e KA X AR K &
FRIEE H BRAE 5 10 K, 35 0.151; Fem X A KR Ay
W BLTESE 13 K, 14 0.092(F 5b)., 7K Mt
) 5 1E Sl (a> 1), BTS2 oo g g K AR (151 6)

3 iFig
3.1 EETK
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Fig.6 Relationship between Log L and Log H
of early juvenile A. woodiana

0 28) M TE A8 (BB 4%, 2013). %3k EEL A
& DB I G T RAE R AR B ok R AT LA, T4k
TR 25 2 W8S o L & B G JE 25 78 AR R I (Urban,
2002), JfH LAEE A Y J7 20 hn EU b P B 2 22
S, T BT BURE IR 45 A8 1L 4 34« (Ponton, 2006) . 7F
AP, EEEHEEER) T, A TR IS % .
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ST 5 S A 6 NMRRIEAS/E AR AL, 1.2, 3. 58
I BisbbRaS, 4. 6 R I A bR S (E 1), Horp, 72T
(2 Hikr o). FESERTSG(4 HbR ) FIIE 2 (6 Hibs »5)1E
A i (B 3). 52 TR 4 U e
PR E, ST DL FE it . FeTi(2 Hbbrai)
AFDE ) PSR L R 50 0 A TR 1 AT B 44 4 OB
1R AR RN i D1 52 398 K 9 RO A R 5 RS 1) o FfE Bef 58 iy ity
(4 Hubp 5 s H A S A8 30T S 2K S g A A K Y
B W 0 2 e HE B IR A AR K T 1) A R B
R, HARKBUREM, B25(6 M )X m )5 A
K, HAEENE, WEEHEER A IIEN &, X
Al e S HEIE AR K B p e R A O . e R 4D
W& A A A R R E (B
&, 2011), fEGE AN, NIBETE HES et 2
B (M4, 2010, F 2245, 2007)., X+ f14&
(2009a) M2 5] ]I {75 A FHE ek 57 4 I 9 A IR AL, {H X6 L
HLRIB RIS R TR0 58 o AR 9T B IR B AR
FE B 56 480 118 R /INAE G T4 A % B S BH S A /N (]
HEE 4 KA 2R BAES 1~4 K, XGEH T5¢
PIRAEAE T JCHE B A . AN, 1858 4 K20, HE
TR AR K F SR 2), WANBESEeUEfT A £
W WOAK, HEREFEHIRY “HEIR” JBAL T RE S kb bk
AR I I 3550 %A 5 o

32 BWELBE

AWFFE R, T A IO IR ) I A 25 B
i 8] 55 JE R AT 58 80— (Chen et al, 2015), RIZE1K
MELE| 75 R, SHARMELEINAEA], 210K WLEE 5] i
FASEL, 55 15K WEE 2 g 38 FLC e, 57 200K WL 51
KA KA o SR, 5 AR K DL AH e HAT BH
2R BN, IRKWLEEE D 2&Hyriopsis myersiana
MY BB 55 13K A58 4 & B LA, 100 dJiE ifF 7K 48 RN
KEA 54 kT M (Kovitvadhi et al, 2009); =il
I (Hyriopsis cumingii) i) i Ff 1) 5 15K 4 58 4 & &
B 27 dJF A HBLEE K A A KA ol 145, 2009b) .
BEEIR K DL PTG 28 5, 2E K78 R HR 7K A8 D) 12 3
AR ERE (MRIEIR A, 2011) 15 f JC 14 S AE ik A1
KA B By BERT [A] 227 B T H. myersianafil = ff L
B, PRORTTH IR AR R OR AR
3.3 AEKHHE

Xl -t 77 45 (2009a) fF 5% .71 , TF A TG 147 I AE I 7 1
5 H R 2 ) 5 =R R (L=370.11-32.66t+14.27t°—
0.15t%, R?=0.9526)4 K, WA LB, WMLk
I 1~30 d MESERY 72K 5 H S 2 ] 255 B R

(L= 0.2577e™#*' R?=0.9801)(/¥] 4a), Hi#& &% 5d il
FEL UHESERUARS , A ST R R AR A T L2
FE, L, ASTFFEAA 1 A 1 OC 28 TEORG i b S LA e
(9 KRR (R I T 1) ARBIFSE 1 R B T Ak ek
Fof 5 H B9 R (K 4b), Fet e st Axt
ARR(E B A AR (B 6). X4 J145(2009b)
WFFE B, WL V& Y = F L B i 1) - 35 52 K Oy
0.221 mm, FE¥FEEN 0.249 mm, HHAS /N T JI i
7% W A1 JC I BERERE (P X958 K 0.257 mm, 34 7¢
9 0291 mm), BEAb, T AR T O IRE I A A R R b =
AL, FREOGERE, ALK R
2 o A K SRR X A K 238 1) UG 1 K 3k 3] D8 L 1) B )
SEANA] 8, AR AR A S8 TR 1Y Sz it H A A A 4
R B S (e (B B, LE R A RO
IESFESCHEER BRI R B /), Rk, @i AETs Moot ik
N T 5 5 R ARl AR o A K 560 I 4 RN o

T 1 T A I A 0 19 26 4K R e 1 22 0 Sl AR R G
F(a>1, WK migKaER) (& 6), Xx57%K
H7e i i A — B3R 1) @ bl & 8, Wi
T IO T A1 0 IR = A AR ) 52 4 /5% o EAELARGE, 3%
} 0.9 2247 (X J145, 2009a, 2009b), Bz H #
T, o 0 U S I S PR e ) A KGR B R, 30 d
HMEdERYFE R FER HUIE R 1.7 (3% 1, K& 6), AR
THEETE ; 1 = fAWLEE 30 d HEBERYFE K290 2 mm,
FmZh 1.5 mm, FERFERE AN 1.3 X+ H%,
2009b), JEAR m] = FA 38 A8 (X1 -1 7 45, 2009b; FhE E
A5, 2019), AT A G A R A AR K (BRI 2 TR )
R RE R X T PR o A A R K R Y A A ] 2 S 3
o RAK DU, BE TR KMISE & AR KOG R (R4
Fe A ST 5 1 LB Y 25 S5 2 75 HLAT Fh 2 S 0 A v )
W R E— 2 A IE

4 L5

AW ST BT 7 G M AT 58 F0 IR RS 15 £
Wi 1~30 d HERERIE 2L . S E R E LA RKER
AR o HEME TR 2572 A Y B RRIE S B R T2 A
JE G LR, e TR ] Y WCHE , A AR R
[ S, e S 1) % 5 ) R A, TR AR X 1 )
A o MERESR B K B IE U e IR I ] R R AL
PIERT 88 PZEL, ORE . il #EKAE R KA,
HERFRKE SR MR SRR, 7%
5 H S Z A S B R C R, AR R R BT
P RIS B AR RRRE, Hie K558 m e E K
KR LRGN R N T8 F IR e st
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Growth and Development of the Early Juvenile Anodonta woodiana

ZHENG Haoran', CHEN Xiubao?, LIU Hongbo?, YANG Jian"?"

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi  214081; 2. Key Laboratory of Fishery
Ecological Environment Assessment and Research Conservation in Middle and Lower Reaches of the Yangtze River,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi  214081)

Abstract The freshwater mussel Anodonta woodiana is a freshwater bivalve with important
economic and ecological values, e.g., as afood source or for pearl cultivation, water purification, and
aguatic biological monitoring. In order to understand the morphological change, organ development,
and growth rate characteristics of A. woodiana during its early life stages, relevant studies were
conducted on 1~30-day-old juveniles. From the 1 to 30-day stages, the leading and trailing edges of
the hinge for the juveniles were raised upward. The umbo was contracted relatively inward. The
anterior grew rapidly and extended outwards, but the posterior grew toward the ventral edge. The
ventral edge grew toward the ventral edge. The most obvious feature in the one-day-old juveniles was
the appearance of a mobile foot. The visceral mass was more obvious in 4-day-old juveniles. At 10
days old, the gills were clearly visible, and the anterior and posterior adductors were formed. The
intestine and heart were obviously visible in 15-day-old juveniles. The incurrent and excurrent
siphons had been formed in 20-day-old juveniles. For the 25-day-old juveniles, the organs were fully
developed. The shell length, height, and age grew exponentially, and the shell length and height grew
at a positive allometry. These results can provide theoretical guidance for the artificial breeding of A.
woodiana, its germplasm resource protection and population restoration, and the effective
development and utilization of this bivalve as a special indicator for aquatic pollution biomonitoring.
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