
247

LARVAL REARING OF BIVALVE MOLLUSCS

Adam L. Young
SEAFDEC A q uacu ltu re  Department



248

LARVAL REARING OF BIVALVE MOLLUSCS

Adam L. Young

P robably no more than two species o f  com m erc ia lly  im p o rta n t 
m arine b iv a lv e s  in  the  P h ilip p in e s  have ever been c u ltu re d  th ru  t h e i r  
e n t ir e  l i f e  c y c le .  The l i f e  cy c le s  o f  th e  window-pane s h e l l ,  Placuna 
p la c e n ta , the  p e a r l s h e l l ,  P inc tada  maxima, th e  sun and moon s c a llo p , 
Amusium p le u ro n e c te s , th e  o y s te r ,  C rassostrea  i r e d a le i  and scores o f  
o th e r b iv a lv e s  a re  e n t i r e ly  unknown. However, many in v e s t ig a to rs  in  
the  U n ited  S ta te s , Europe, G rea t B r i t a in ,  A u s tra lia  and New Zealand 
have made s ig n i f ic a n t  c o n t r ib u t io n s  to  the  f i e l d  o f  la r v a l  re a r in g  o f  
b iv a lv e s  and many o f  t h e i r  techn iques a re  adap tab le  to  our t r o p ic a l  
spec ies . The la r v a l  stages o f  the  green m ussel, Perna v i r i d i s  
(M y ti lu s  sm aragdinus) f o r  example, have been s u c c e s s fu lly  reared  
(Young, 1979) th ru  th e  ju v e n i le  stages u s in g  such adapted techn iques . 
T h is  paper is  a synops is  o f  such techn iques f o r  re a r in g  the  la rv a e  o f  
b iv a lv e  m o llu scs .

To avo id  excess ive  c i t a t io n s  (owing to  th e  w e a lth  o f  l i t e r a t u r e  
on a lm ost every  aspe c t o f  la r v a l  r e a r in g ) , l i t e r a t u r e  re fe re n c e s  w i l l  
be k e p t to  a minimum. In s te a d , a l i s t  o f  re fe re n ce s  is  appended f o r  
th e  b e n e f i t  o f  those who w ish  to  d e lve  deeper in to  the  to p ic .

B roodstock

Only a d u lts  w ith  m ature gametes a re  c o l le c te d  as b reed ing  s to c k . 
To determ ine g en e ra l gonadal c o n d it io n  o f  a s p e c i f ic  p o p u la tio n  i t  i s  
s u f f i c ie n t  to  examine a few sample specimens. M ature eggs become w e ll 
rounded in  seawater, w h ile  spermatozoa swim a c t iv e ly  upon in t ro d u c t io n  
o f  seawater.

A d u lts  w ith  m ature gametes may be k e p t in  r ip e  c o n d it io n  fo r  
s h o r t p e r io d s  o f  1 -2  weeks w ith o u t food  in  20-22°C a e ra ted  seawater, 
o r f o r  lo n g e r p e r io d s  (1-2  months) i f  w e l l  fe d . By m a in ta in in g  30-40 
m ature a d u lts  in  a c o ld  w a te r (20-22°C) b roods tock  ta n k , a supp ly  o f  
v ia b le  gametes f o r  e xpe rim e n ta l work can be assured y e a r-ro u n d .

Induced Spawning

Most b iv a lv e s  re le a s e  t h e i r  gametes in to  the  w a te r where f e r t i 
l i z a t io n  and la r v a l  developm ent o ccu r. Spawning may be induced in  a 
male o r  fem ale by in tro d u c in g  gametes o f  th e  o p p o s ite  sex. A t tim es , 
i t  may be necessary to  r a p id ly  in c re a se  a n d /o r decrease the  w a te r 
tem pera ture  b e fo re  add ing  th e  sperm o r  egg suspension. The o y s te r ,  
C rassostrea  i r e d a le i  has been found to  respond to  e i th e r  s t im u l i .  The 
green mussel P. v i r i d i s  does n o t respond to  tem pera ture  f lu c tu a t io n s  
un less  "c o n d it io n e d "  in  c o ld  w a te r fo r  a few days. They a re  s tim u la te d  
to  spawn by sudden c e s s a tio n  o f  w a te r f lo w  a n d /o r by i t s  resum ption . 
The s c a llo p  Amusium is  e a s i ly  induced to  spawn by r a is in g  the  tem pera ture  
o f  th e  w a te r by 7-10°C.
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I f  n a tu ra l spawning occu rs , ca re  must be taken to  d is c a rd  
excess sperms as these  soon r o t  and fo u l  th e  w a te r. F e r t i l i z e d  eggs 
may be c u ltu re d  a t  d e n s it ie s  recommended be low .

Rearing o f  Larvae

Seawater

Seawater to  be used f o r  re a r in g  b iv a lv e  la rv a e  must be f re e  o f  
p o l lu t io n  by  m e ta ls , d e te rg e n ts  o r  p e s t ic id e s  — a l l  o f  wh ich a re  
d i r e c t ly  to x ic  to  la rv a e . I n d ir e c t  t o x ic i t y  can occur th ru  c h e la t io n  
o f  e s s e n t ia l t ra c e  e lem ents, in a c t iv a t io n  o f  c i l i a ,  o r  in a c t iv a t io n  o f  
d ig e s t iv e  enzymes. F re s h ly  s a n d - f i l te re d  seawater has been used s a t is 
f a c t o r i l y  f o r  la rv a e  o f  mussels and o y s te rs . I f  a v a i la b le ,  f in e r  f i l t e r s  
which can remove a l l  p a r t ic le s  b ig g e r  than  10 um w i l l  g iv e  even b e t te r  
r e s u l t s .  As an a l te r n a t iv e  to  th e  use o f  c o s t ly  and p o s s ib ly  even 
g r o w th - in h ib i t in g  a d d it iv e s  f o r  re d u c tio n  o f  contam inants  in  seawater, 
s t r i c t  a t te n t io n  shou ld  be p a id  to  good housekeeping, fre q u e n t washing 
o f  la rv a e  and avo idance o f  s t a t ic  w a te r c o n d it io n s .

C u ltu re  V esse ls

Because o f  th e  c o r ro s iv e  n a tu re  o f  seawater and the  g re a t s e n s i
t i v i t y  o f  th e  la rv a e  to  tra c e s  o f  d is s o lv e d  substances, c u ltu re  ve sse ls  
used f o r  re a r in g  b iv a lv e  la rv a e  shou ld  be p re fe ra b ly  those made o f  e i th e r  
g la s s , p la s t ic  o r  f ib e rg la s s  and shou ld  be e s s e n t ia l ly  c y l in d r ic a l  in  
shape, w ith  th e  dep th  g re a te r  than  the  d ia m e te r.

Food f o r  Larvae

The b e s t food  f o r  v e ry  young la rv a e  i s  naked f la g e l la te s  — m ob ile , 
u n ic e l lu la r  organism s o f  m ic ro sco p ic  s iz e  (n a n o p la nk to n ) w ith o u t any c e l l  
w a ll b u t  c o n ta in in g  c h lo ro p h y l l .  In  t h is  re g a rd , Is o c h ry s is  galbana and 
M onochrysis sp. have been found to  be e x c e lle n t  food  f o r  mussel and 
o y s te r  la rv a e . L a te r  la r v a l  stages w i l l  feed on u n ic e l lu la r  green 
a lgae which have a c e l l  w a l l ,  and even on d ia tom s.

L a rv a l D ens ity /F ood  C o n ce n tra tio n

Recommended c o n c e n tra t io n  f o r  optimum la r v a l  g row th :

L a rv a l le n g th Number/ml A lg a l c e l ls /m l

50 -  100 um 15 -  30 30,000
100 -  200 um 8 - 1 0 50,000
200 -  300 um 5 - 8 80,000

300 um + 1 - 3 100,000
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Water Management

Water should be changed a t least every th ird  day. To change 
water, the culture may be siphoned and the larvae collected in  a 
sieve. With precise selective screening, the larvae can be separated 
from debris and only clean and healthy larvae should be returned to 
the culture vessels. Gentle aeration should be provided a t a l l  times. 
Bivalve larvae grow w ell a t temperature between 28-30°C and s a lin itie s  
between 25-31 ppt.

Larval Development

F e rtilize d  eggs normally develop in to  the f i r s t  la rva l stage, 
the trocophore, 10-12 hours a fte r fe r tiliz a tio n . A fte r another 12 
hours they become well-formed stra ight-h inge veligers w ith a bivalve 
she ll and a swimming organ called the velum. As growth proceeds, the 
umbo sta rts  to form and gradually becomes d is tin c t and/or prominent in  
most species. Mature larvae develop an eyespot on each side of the 
bivalve she ll and soon are equipped w ith a functional foo t fo r crawling 
and subsequent attachment to suitable substrates. Attached larvae (spats) 
soon metamorphose in to  the adult form.

Monitoring o f S e ttling

When plenty o f mature larvae are observed in  the cultures, 
a r t if ic ia l substrates such as empty bivalve she lls, t ile s , or bamboo 
pieces should be suspended in  the water to provide settlement substrates 
fo r the se ttlin g  larvae. Spats may be fed a lgal ce lls  up to 250,000 
ce lls /m l and can u tiliz e  a wide va rie ty  o f a lgal species. Spats may 
be transferred to the f ie ld  a t the size o f 10-20 mm.
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