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Typical life history of the freshwater mussel **

Fig. 1

—LRKELX PR EM RIS

Tab.1 The sizes of several freshwater mussels during early development stages

species " diameter of diameter of diameter of diameter of blastula diameter of gas-
P egg sperm head fertilized egg embryos trula embryo

T 1 i 126]
I i 33%1.6 _ _ _
A. woodiana
28 4 ek 127, 281
Rzt 192.62 3.5%1.5 164.96 214.61 239.94
L. fibrosa
3 29]
LAREE — 199.81 47x1.6 — — —
H. schlegeli
— :(30]

ﬁjm,ﬁ B 30 4.0x1.7 146.23 172.32 179.23
H. cumingii
P oy k3]
%Q@M — 3.0x1.5 — — —
C. plicata
oy e i [32]
AR 30 — 210.8 — 1463
L. leai

R KA E AR, “—FRAKH
Note: “*”’means long diameterxshort diameter. “—”means unknown

2 HRRB&RB

TR OK B 28 B R i B 10 O e ) B N 5
PRI, e 6 ) 3 — R BRI, SR FRAE B LAY
(marsupium)> ** 2! F L 5K KE—E L b
FaE, (A EA R BB ER . R RG & T
[, B2 R Wik 35743, R s LU i

B oy s e S RO R B IR R & 7 1
PR A 5 ANEHE, B2k OR) . ozl g
WRHH | T B R A 20 U
2.1 ZHE0HR

2R U0 — i 52 [P BRTE sl v R T, O e 3
WYY, e 0 B 5 R REESY, R R K
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K OP HEAT IR E AN A o8 A P A, & AN
B3 PU4BALIA .\ A A A T o R L T SR
LR . = AL ISZ K8 5 12 h T % B0 Sh W i e e
FEIFIRIA TAN I Y 24 SR 22 IR RIS 1 d, R
FeEATEE 1 R, W67 A JC 45 I (Anodonta
woodiana elliptica)® 1 4y ZLER o 3 5 WL 5% 5] &
Y. 206 DL R Z AR R 4, Hor 7 Hl
il 5 A2 R S i — 2R AR .
2.3 FEHEH

FMEH - KT, ROoHKCAWE,
Ao SR I AR AR i 5 L, MR iR ki B IR
W, A2 RO BRI, ARy
BN NMEEIE, AT RN 1.
24 [RR5HA

kBN Z 0, WRIG E I N B A A T OB
AR Z B = R S e . A AR ) £ L

RARBIHO, FEHERET HIHAE, Mo
WA B SRR FL LA D) 2% & AT T4 L D g 3,
TR TR 2T | 8 2 e P R = A LR TR A R
/NIRINER 1 F7R o
2.5 T4 mEs

s st W EMA S, G & E R4
g, AR A ST . R, L
22 NI AR 2255558 o NI 44 4 o, DL
e LSV RANATERFLIC, L g FnJE [
A — ST E R I B AR A, BEAE SN E IR
G WA AR L3 2k /N FL A [ S H T AS DB AE 4
WHFLBRO ., ARIRTE L5, S0 HURT 4 N 044
H(hookless) . A 9% (hooked) 1553k #Y (axe-head)
=BT (36 2)0 ST G M A 8
A R R E Y TR RN 58 Sk A S 4
W HBEAFATE G R A ER2Z &, A 8T %) R
Hemal Ay et 1T R A 2 R 2 F 4
G b2 R0y 2 ) SRR 25 7 BV P XL

A RN, WL B RS S AP RE
EAT I A SEAEDS 2 ZEun 244, SRS ME

F2 ERRKNELRUNHBMIESLEE
Tab.2 Sizes and types of glochidia of common freshwater mussels
X +SD
Fh2s FEAEL Ay e /pm 5T /pm BAE K /um ek
species n type length height length of hinge height/length
= [35] 1 70
;ﬁ] mﬂjﬂi . 30 hﬁ%@kj:i 218.27+6.4 268.41+6.6 148.12+8.25 1.23
. cumingi 00Ke
Aoy e i [32] SARIA
:‘?””H’ — h%%f]:& 204.80+6.5 243.80+10.2 131.60+5.6 1.19
eai ookless
[38] ]
j‘fﬁﬂ ﬁllﬁ]?ﬁ A 30 hﬁﬁl}( d 255.74+6.95 301.10+7.39 197.84+6.56 1.177
. w. elliplica 00Ke
B E1= 128 i - [39] ?ﬂ
Zl H ﬁﬁﬁ;‘ A — hﬁﬁl}( d 248.26+10.2 298.68+14.23 193.95+6.1 1.203
. W. pacijica 00Ke
1 : [40] ]
;ﬁ?&iﬂu— 50 hﬁﬁl}( d 228.10+7.7 258.70+8.2 178.10+5.9 1.134
. leai ooke
P e g i [41] Py
?%ﬂﬂ?— — hﬁﬁl}( d 233.90+12.0 256.80+10.1 174.50+17.8 1.098
. plicata ooke
T S i (41] i
H ﬁ”‘“'? HE — L 273.90+14.0 321.60+10.2 210.80+10.3 1.174
A. woodiana hooked
Sl [41] i
JJ/U(%.H — L 196.70+15.0 208.80+16.3 117.90+13.0 1.062
L. gladiola hooked
5 Thi [41] i
Szﬁkmf . — hﬁ%?(j:ij 170.0+£5.4 147.50+4.5 131.30+3.3 0.868
.aougtasiae 0o0Ke
e )
ijénp?ic — h%%fl 188.90+2.6 203.40+3.9 115.90+2.6 1.077
. Scripta 00KIeSsS
7 e |
7 30 ERSL 184.10+3.8 199.40+6.9 114.40+4.5 1.083
L. caveata hookless
S8 B I () 7k A
Potamilus alatus axe-head
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XECLE I J5, A &) BUA SR S8 LR 9 A
A 25 A ], 4y ek DRSS H R B A A AR L
H SRR L, DA B UE F 2
WA N EFRACTEDT ) DUFAIEAR 25 B A 52 18
A Gy AR A HERE— e 2esd 2 BB 5 1
By B A0 455 8 A 2 1R P e LAY IR Ak 0B g A
(mushroom body)JE L, FF:k DNA A9 il 1
R I RER G RG22 BrBe fhAf ik 32 2
S SIEGER . WiE . ONE . SRS E Sgh
WORIER, IRHEREAHSCHI BRI ik . ARG, 4
RZE AN B HIE RS T A B 224

B B AR R E SOKIR B VIR G, A
2 B F W A R A AR P SRR A K T A Aok
BTFR B IA], L3R e i M RS R W A
TV A s P A TR, EKR 1S°CHY, 295
14 d; 7E27°CHIAT4ERI%E 6 d; TMAE 33 CHIZKMFT,
B 4y W AR PR DA R A VR AR AR B S BB AR R
W 20N TE P 7K 32°C Iy, AR I ] 5
5~6 U, = R LI A )y 2 A R K TR A 06
FRUWER 3. EYFFT A SRR B RS
TRFIRNEE R S A A W22 S8, A AUA] AR Ry i 8
Tk 20 Wy Xof PR U R A N M 1 E AR AR, T L)
B T AT s N LE R T, R

AR C VI P A G B A P 2 R H
FIHESE A AW F TN 8.89°C, A BN
86.39°C-d. A MLEE A & sht b5 9 £ 65
22 S8 RS E Y Ry 8.4°C, AR N
165°C-ds

A fE AR A, WA DEFZEUN Strophitus
edentulus®"YFI Anodonta imbecillis® /5 3 25 3
A RETE BHA R B ILEE P H R T NMERE . 3L
W TG4 5k (Anodonta bigibba)* 2 v [ B YRk 3 1
R R AR ST, A E R S DR E K
t1~4 BlBe . B B2 IFRets g Ak
W HERE . FEHES IR b, XU TC 14 AN it
B HEC, T ELRESS A5 B A R R ALz 3, 4
PRI, BARR R AR E N S XA
PR B 1 = 5 (LA S A LA S IR A VE Y,
IS IAE T Howard® ¢ T4k 25 24k MR K 21
A L3 BATHC AR RER LA o BRI LR,
Howard®* 3 A Sy A 2 4= Bl 25 (1 4 T g 5 AT B
K ER S AIRE ST, TRt B AL F A4

UTAER, B &)y HUAR A1 85 35 8 AR DL 2 Fif
BRI BN et F B Z —, B FE Ligumia
rect™ Lampsilis ovata™ | Hyriopsis myersiana[43]
M Anodonta cygnea™ HR15 T W14 B2 . X xR
AR SR LE e = 2 1= 0GR B B A 1R /K DL 2R AR
SR BIBRM A, H3% T B i T HAR IR
K IEZ i T E— 2D B IE

4 HEEHHNEKEZS

B &y i AT 32 B BRI TR T R B 4R
PR R IR 0 8 7 e 1 S0 A5 4 A 4D
SRR, T I ) O DX S R M I BLAT R B Y 7
A, FEREMAEHEA T A B I€AT o WA A 3 AR AR 7
S 0 AR DL 4o PSR e 19 A 0 75 205 4l e
JCIEE AOAR AN AT - AN 2 6 25 D £ (O P A A5 Ak

R3 ZAMEANHRFERES5KEHLRD

Tab.3 Relationship between average water temperature and parasitic period of glochidia of Hyriopsis cumingii

. [50]

F-H47K i/ °C average water temperature

18-19

20-21 23-24 26-28 30-35

¥ HE ] /d parasitic period

14-16

12-13 10-12 6-7 5-6
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Tab.4 Sizes of early free-living juveniles just dropped off the host fish
FUIES et /um 5C 5 /pm BAZAK /um etk
species length height length of hinge height/length
T3S £f G 1k E B8 4. w. elliptica 265.58 297.42 210.56 1.120
Z B EES L. seripta 190.43 201.19 110.28 1.057
B2 EEP) L. fibrosa 253.37 273.26 179.96 1.079
WS 4. woodiana 242.57 279.82 195.78 1.154
ZAMEESY H. cumingii 221.88 249.45 155.73 1.124

FRE WG EL), Tt 7 e b E R E )
2P BRI oK 2 G R — A T
Weshy . B AN L ROR DT (AR AR K
R BB SO R R AT R AN AR
B R AR VE S R . MESEm B I g5, 1R
75 % B A ZE TR, B A b AR
K, BCARFET ARG, S48 U I S 1 7 11 OC o
BBt o FE K B R /IN | Gl KR B A X R E K
PR T 1A W R REOS 7 — 2 R 4R 5
2, AHALEE M FEAFF 5T o

FE A 1 2 K B 2 A AT A Y B b 3 (G
A KB % R ROk, H NS B
RE A WIS AE b, Rl R & & ol )4
UL FEIE IR | e TR L PUE TR OEA L R
ALK 4 AFBO, KR 26.5~32.0°CH,
AT 28T 60 d A g S UHERE & B Y, et
WlE), FEEA RS HIE RN 6.15%, K5
HI X2 Hh L = 329. 39" /(- = 0.968), e 5
FERINH RN H=0. 776L — 103.36(r = 0. 997), 7K
Ik 29.0~33.0 CHIZMET, B MICRIEZ 40 d BD
SERUHESE % B0, e, AR K A R H
BN 9.79%, K S HIBMXERN L = 370.11 —
32.66 ¢+ 14.27 £ — 0.15 £(r = 0.976), ZENFFHM
Hyriopsis myersiana®™, 7E 0~120 d #[8], K 55¢
BRI [ H=0.828 [ L —0.147 (IR F .

5 HEHERRH

FERIEE] 1 em PLE, PRI LT RidA i A4
AR A LR i 45 Rl Y AR (LA ) 2
CAFE, BERWETRE. RN

S RLAEE R BRI B AR KRS . N [RRp 2R i
AR K BT Ty R 22 1 B e, R 2 ] — P e R
) 2B K B B SN [ AR B 450 R B R A A K
fEARAAHIR] . & FA I & mAFET b A
myersiana'®, 7E 120~270 d B[], 5e K 5% E M
KB HNIH=09091L-0211, 5ok GHGRAXE
Z N IW=2.6741L—3.747, 163 F K1 270~360
d Wi, K HERBIMAEN MR, K550
KB N TH=09511L-0.264, 5¢K SHFRAE
R NIW=29761L—4.149, HEl, #ThEERK
KRR HIE 1 2, AT BB % B BRI [
B AR Z PN T B A M R A
Ko TEA G HIBETR s B LAE AL

W& Ak o TR kR, ST
O3 F KT G 2R 0 T IR A P R oy 2
SE | FIVEE DL R A ) 22 R RS (AL 5 24 i A
R A 2R )5 . 16S IRNAST i
£ C AAbREE 1 (CO 1) it K AL 1T
(CO M) 28 e H Bk ad S AL M (GPX)T) | 4R
1k ¥y Iz Ak i (SODs) ™ LA K 4% M 1A s 3% ] e [X.
(ATS) I FEIN Fr BER STl 5 81504, FEssifl %
FEME . SREOC R RINRBRHE R E R
HebE, [, T KR TS Je x2S DNA i 5 A9t
igRsliE T eEY,

o EEROK T EREE (AL . R BUERE
T BRI N AR O ) — e 3 % BRI PR R, A
HE BRI e RS 1 e A B A AN
FEIIEERE | PN 1A 6 R = R LA S S i 22
V) B 45 5 T ELAT — SRR Rl A RRAE o v = A L i
PPEAR % WL 5.
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Tab.S The different characters between female and male of Hyriopsis cumingii[5

0]

TiH ff e T e
item female male
EEFSIBAR TEAHIRIREE T, [ AR LIRS R, WIrchely B0,  7EMIFIREET, WA L MERERS /N, Eoe s,
shape of shell JE SR J Vi 2R
PHBIDAR LSRR, SCH100-120 2, LLHESITRGL, LK 60-80 %
shape of gill
PERREE

color of gonad

AFE I PR LG B, BT S A BORAR Y B

AFEIRE R R L G, BRIV A SRR

6 HFRE5RE

Li BPNR, WOKEERI EAME T R—1 M
SR SRR IR I A o AT DB 7 e 1 8 e
XK R E ZBANYINR, BOZE T — R TS
SRR R Z A R IR R T A R
W I 22 () AT S e e B N SE ICAT hy, e 1
RS AL IS B N MERE AR N, T2 Bl K A
[, SRR g E, SRS b ROK IR A —
ERE FRAMAER, AR RNz
Ko AR R B AR R, A AR R M
J" A T 22 RO T, B Y PN A SR SRS
SERMIAINZRIAIR . BAR AR A R H
MR B Ay R O A AR B AT SE VB SR, IR
AR R RER L AN SR IR RS, B
B A HEATY R 4 R 2 BOR K IR 28 I3 ) A= 1
Sk R AR A RS R, H AR G TE
Y TR AL FEAN i 2 0 22 (B AT 7R W B s 4k, R 2
KH RO E TR M AR A
WS AR AR 55 (AT BE i T HE S A X AR
E M AT RS TR Z MR N TET
RS, DR IR MR £ AR HE | 4l DL AT 4
FEITED), i H H AT AR T TR S g
5o A JE AT LU R BRI oA AL T e
MR NTETE T, HEATELMN A L
ot N TLEY S IT IR ADIIE . T A
G313 R AR 1] 256 DR 3 8l 1) o8 A O e e 1
Vb LS S TSNk 7/ B R e U Y DTS
A ] RE T B E L ZREPE R . I, XPEAT
PRI SRR UL, AR ENT S5 1E EHl 2
FEVE, R B ZHETE . 5 5b, ROK RS
PR AL St AL AL, ik e 52 PRI AL il i 42 il

AT JSE 55 RO REE Ok e 77 2 M R i, LD
JRAT AT s A TR A 3 S B B MR R R A
DR R T AL S i — P R . XLk
PR AR DR X P R K 2R BTHIRA OR AP | SH5E LA
LIRS E AR /R R T AR B B R RIS
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Gametogenesis and development of freshwater bivalve molluscs: A
Review
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Abstract: Freshwater bivalve molluscs (Mollusca:Unionidae) are an important components of the aquatic biodi-
versity. They also play a vital role in food webs, water quality, and nutrient cycling of freshwater ecosystems with
high economic values. However, declines in species richness and abundance of this faunal group have been attrib-
uted to habitat alteration, commercial harvest, and competition from the exotic mussel and pollution. Freshwater
mussels are one of the most endangered groups of animals in the world and in urgent need of protection and con-
servation, but it’s difficult to recognize the characters of their whole life-history due to the long life cycle and the
unique reproductive biology. The present paper reviews the recent advances in existing literatures on gametogene-
sis, embryonic development, parasitism, development and growth of juvenile and adult Unionidae. It is helpful to
understand integratedly the characteristics at each stage. Furthermore, the paper will provide useful reference
bases for captive breeding, resource conservation, and bioindicator development of Unionid mussels.
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