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Studies on the egg quality of Penaeus m o n od o n  Fabricius 
based on morphology and hatching rates

Jurgenne Primavera and Ruth Posadas

Eggs o f  Penaeus m o n o d o n  are c lassified in to  five  d if fe re n t  type s  on the  basis o f  m o rp h o lo 
gical c r ite r ia  and ha tch in g  rates as fo llo w s :

A1 eggs unde rgo  no rm a l d e ve lopm e n t w ith  58%  h a tch in g  ra te ; A 2 eggs show  de layed  a n d /o r  
abno rm a l d e ve lopm e n t w ith  32% ha tch in g  ra te ; B eggs are u n fe r t iliz e d  and cha racte rized  b y  
irre gu la r cy to p la s m ic  fo rm a tio n s ; C eggs are u n fe r t iliz e d  and show  no  change in  appearance; and 
D eggs are u n fe r t iliz e d  and show  extensive bacte ria l presence. T he  va rious m o rp h o lo g ic a l types 
are described in Tab le  1.

T he  single m ost im p o r ta n t fea tu re  th a t d is tingu ishes th e  good ( A 1) f ro m  th e  no t-so -good 
(A 2 ) and the  bad (B, C, and D ) eggs is th e  d e ve lopm e n t o f  th e  c y to p la s m  o r th e  e m b ry o . A p p ro x i
m a te ly  30  m inu tes a fte r spaw n ing , th e  eggs in  a given ba tch  can be c lass ified  in to  those th a t 
undergo  cleavage and those th a t d o  n o t. T he  e m b ry o  in  A 1 eggs undergoes n o rm a l d e ve lo p m e n t 
th ro u g h  the  tw o -c e ll,  b las tu la  and m oru la  stages and ha tch  o u t as h e a lth y  n a u p lii a fte r  12-15 
hours. O n th e  o th e r hand, A 2 eggs e x h ib it  de layed a n d /o r ab no rm a l d e ve lo p m e n t w ith  a s y m m e tr i
cal lim b  buds, b ro ke n  setae and a con seq ue n tly  lo w e r ha tch in g  rate.

A m o n g  th e  eggs th a t d o  n o t undergo  cleavage, as e a rly  as th re e  hours a f te r  spaw n ing  some 
deve lop  cracks o r breaks in the  cell o r plasma m em brane th ro u g h  w h ic h  th e  c y to p la s m  flo w s , 
c rea ting  irre g u la r fo rm a tio n s  ty p ic a l o f  ty p e  B eggs. T y p e  C eggs re ta in  th e  single c y to p la s m ic  
mass m ore o r less unchanged. R a re ly , ba c te ria l invasion leads to  th e  appearance o f  D eggs c o m 
pose m a in ly  o f  th e  e x te rn a l m em brane w ith  ve ry  l i t t le  c y to p la sm  and p le n ty  o f  ba c te ria  ins ide .

A ro u n d  10 m inu tes a fte r  spaw n ing , the  cy to p la sm  starts to  separate f ro m  the  ex te rn a l 
m em brane and w ith in  a n o the r 20  m inu tes  th e  separa tion  is c o m p le te . W ith in  th is  e x te rn a l 
m em brane, th e  de ve lop ing  e m b ry o  ( A 1 and A 2 ) is c o m p le te ly  ensheated in a th in n e r  and m ore 
f le x ib le  e m b ry o n ic  m em brane, ea rlie r observed b y  V il la lu z  e t al. (1 9 7 2 ). T h is  in n e r e m b ry o n ic  
m em brane is th e  e q u iva le n t o f  the  fe r t i l iz a t io n  m em brane in  o th e r in ve rteb ra tes  and is n o t fo u n d  
in B, C and D eggs. D u rin g  the  process o f  ha tch in g , th e  na up lius  m ay free  its e lf  c o m p le te ly  f ro m  
the  e m b ry o n ic  m em brane and con seq ue n tly  leave i t  inside th e  e x te rn a l egg m em brane . T he  
na up lius  m ay s till be p a r t ia lly  o r  c o m p le te ly  ensheated in  th e  e m b ry o n ic  m em brane u p o n  em e r
gence fro m  th e  egg.

T he  mean ha tch ing  rate o f  th e  five  egg types (T ab le  2) fu r th e r  prov ides data to  su p p o rt 
th e  v a lid ity  o f  these type s , in a d d itio n  to  th e  m o rp h o lo g ica l c r ite r ia  in  T ab le  1. T h e  t- te s t shows 
a h ig h ly  s ig n if ic a n t d iffe re n ce  in  mean h a tch in g  rates be tw een A 1 and A 2 eggs. D a ta  on th e  
re la tive  p ro p o rtio n s  o f  good versus bag eggs f ro m  d if fe re n t  k in d s  o f  spawners reveal in te re s tin g  
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Table 1. M orphological criteria o f various egg types o f Penaeus m o n o d o n , as observed in the m orning after spawning (between 9 :0 0  to  1 0 :0 0  a.m .)

D e ve lo pm e n t D e riva tio n S y m m e try Shape
E x te rn a l

m em brane
E m b ry o n ic
m em brane

R em arks

A 1 N o rm a l w ith  lim b  &  
setae fo rm a tio n

F e rtiliz e d  egg N a u p liu s  inside
b ila te ra lly
sym m e trica l

S pherica l C o n tin u o u s , ge ne ra lly  
free  o f  ba c te ria l &  
o th e r g ro w th

D is tin c t 58%  ha tch in g  ra te ; 
h e a lth y  n a u p lii 
s tro n g ly  p h o to 
ta c t ic

A 2 D e layed  in c o m p a r i
son to  A 1 eggs; 
na up liu s  gene ra lly  
ab no rm a l w ith  
b ro k e n  setae, 
unequa l lim bs, etc .

F e rtiliz e d  egg N a u p liu s  inside, 
m ay o r  m ay n o t 
be b ila te ra lly  
s ym m e trica l

U sua lly
spherica l

C o n tin u o u s , ra re ly  
w ith  breaks; m ay 
have some bacte ria

D is t in c t 32%  H .R .; n a u p lii 
m ay  be w eak, and 
show  a b n o rm a litie s

B N o d e ve lo p m e n t; 
c y to p la s m  w ith  
large &  sm all irre gu 
lar fo rm a tio n s

U n fe r t i liz e d  
egg; a lso f ro m  
C eggs

A s y m m e tr ic a l S pherica l o r 
e longated

C o n tin u o u s  o r  b ro k e n ; 
m ay  have ba c te ria  and 
o th e r g ro w th

N one 0% H .R .

C N o d e ve lo p m e n t; 
c y to p la sm  one 
single , o fte n  
u n d iffe re n t ia te d  
mass

U n fe r t i liz e d

egg

N o  s y m m e try U sua lly  
spherica l; 
ra re ly  o b 
long

M ay  be c o n tin u o u s  o r  
b ro ke n  w ith  bacte ria  
a n d /o r  p ro to zoa ns

N one 0% H .R .

D N o d e ve lo p m e n t; 
ve ry  l i t t le  cy to p la sm  
le ft  because o f  
ba c te ria l invasion

F ro m  B and C 

(u n fe r t iliz e d  
eggs)

N o  s y m m e try Irre g u la r B roke n  and d is c o n ti

nuous in m an y parts
N one 0% H .R .
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trends. C le a rly , eggs f ro m  w ild  spawners have th e  h ighest p ro p o r t io n  (49 .3% ) o f  A 1 eggs as w e ll 
as ha tch in g  rates (35 .0% ) fo llo w e d  b y  ab la ted w ild  s tock  w ith  38 .9%  eggs and 30 .4%  ha tch in g  
rate (Tab le  3 ). In  co n tra s t, ab la ted pond  fem ales have o n ly  23 .5%  A 1 eggs and th e  low est ha tch in g  
rate o f  19%. The  im p lic a tio n  is th a t a lth o u g h  the  q u a lity  o f  eggs f ro m  ab la ted  s tock  is close to  
par w ith  those fro m  w ild  spawners, eggs f ro m  ab la ted  po nd  s to ck  rem a in  in fe r io r .

Table 2 . Hatching rate of d ifferent morphological egg types o f ablated pond and w ild  stock 
Penaeus m o n o d o n  (average o f 14  runs, 1 spawning per run).

Egg ty p e A 1 A 2 B C D

M ean no. eggs sampled 63 .4 62 .8 58 .6 60.1 4 3 .5

M ean % h a tch in g  ra te * * 58 .0 31 .8 0 .0 0 .0 0 .0

S tandard  d e v ia tio n  o f  % HR 23.5 20 .4 0 .0 0 .0 0 .0

* *
t - te s t  showed a s ig n if ic a n t d iffe re n c e  be tw een A 1 and A 2 at 1% level ( t  = 7 .5 3 ).

Table 3 . P roportion of d iffe ren t egg types and hatching rate o f spawnings fro m  ablated and 
w ild Penaeus m o n o d o n .

No. o f 
spawnings

Average p ro p o r tio n  egg type s  (%)
H a tch in g  
Rate (%)A 2 B C D T o ta l

A b la te d  po nd  s tock 61 23 .5 1.81 4 3 .4 5 25 .0 8 6 .1 6 100 18.95

A b la te d  w ild  s tock 172 38 .87 4.51 38 .7 6 14 .49 3.37 100 3 0 .4 3

W ild  (unab la ted ) 7 4 9 .3 2.6 17.7 25 .0 8 4 .8 100 3 5 .0 3

L ia o  and H uang (19 72 ) c ite  ha tch in g  rates o f  82-95%  fo r  spaw nings f ro m  fo u r  w ild  
P. m o n o d o n  fem ales. In  A q u a co p  (1 9 7 7 ), the average p ro p o r t io n  o f  n o rm a l eggs f ro m  ab la ted 
P. m o n o d o n  is less than  50%  w ith  ab no rm a l d e ve lo p m e n t m ore fre q u e n t. A lth o u g h  th e  mean 
ha tch in g  rates c ited  in th is  s tu d y  m ay be lo w  (19 -35% ), th is  is p a r t ly  because th e  data com e 
fro m  hundreds o f  spaw nings, in c lu d in g  those w ith  zero  ha tch ing .

T he  es ta b lishm en t o f  a h ig h ly  linea r re la tio n sh ip  be tw een pe rcen t A 1 eggs and ha tch in g  
ra te  (T ab le  4) provides a ve ry  use fu l to o l to  aid the  h a tch e ry  te c h n ic ia n  in  d e te rm in in g  w h ic h  
spawnings to  re je c t o u tr ig h t  and w h ic h  to  rear th ro u g h  the  larval and p o s tla rva l stages. T o  o b ta in  
a 30% ha tch ing  ra te , spawnings shou ld  have a m in im u m  o f  38%  A 1 eggs fo r  b o th  po nd  ab la ted  
and w ild  ab la ted fem ales.
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Table 4 . Relationship between % hatching rate (H R ) and % and A 2  eggs o f ablated 
Penaeus m o n o d o n .

% A 1 eggs 

vs. % HR

% A 2 eggs 

vs. % HR

A b la te d  p o n d  s to ck  (n = 61) 

F — va lue 7 6 .8 4 7 * * 1 .403

r2 0 .6 4 6 0 .0 23

A b la te d  w ild  s tock  (n = 172) 

F — va lue 3 4 3 .1 1 3 * * 8 .9 5 9 * *

r 2 0 .6 6 5 0 .0 5 0

* * S ig n ific a n t a t 1% level.
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