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Bacteria from seawater used in Penaeus m onodon  
larval cultures

By 

Alcestis T. Llobrera and R. Q. Gacutan

B acte ria  cause a n u m b e r o f  diseases in  sh rim ps and o th e r crustaceans. K n o w n  to  b rin g  a b o u t 

v a ry in g  degrees o f  m o r ta l i ty  in  m an y stages in  the  d e ve lo p m e n t o f  crustaceans o f  th e  species 

V ib r io  such as V. p a n u l iru s  on  P. ja p o n ic u s  (K usuda  and W atada, 1969), V. a lg in o ly tic u s  and 

V. a n g u illa ru m  on  P. s e tife ru s  and P. aztecus  (Le w is , 1973) and P. cal i f o rn ensis (L ig h tn e r  and 

Lew is , 1 9 7 3 ); V. p a ra h a e m o ly tic u s  on  P. se tife ru s  (V a n d e rza n t e t a l., 1971). A ero coccu s  v iridans, 

fo rm e r ly  k n o w n  as G a ffk y a  h o m a ri,  is an o th e r, having been fo u n d  to  cause 'g a ffk e m ia ' in  lobsters 

(C o rn ic k  and S te w a rt, 19 68 ; S te w a rt e t a l., 1969). M any re la tiv e ly  less k n o w n  fo rm s  o f  shell ro t  
are k n o w n  to  be due to  con ce rted  a c tio n  o f  d if fe re n t  genera in c lu d in g  Benekea , V ib r io  and 

P seudom onas, th ro u g h  th e ir  c h it in o c la s t ic  a c t iv ity  (C o ok  and L o fto n ,  1973).

A  fe w  o f  th e  s y m p to m s  o f  s h rim p  diseases are recogn izab le  in  larvae reared a t the  S E A F D E C  

h a tch e ry  in  T igb au an , I lo ilo . M o r ta l ity  in  P. m o n o d o n  larvae has at tim es  been suspected o f  be ing 

ba c te ria l in  e tio lo g y . We believe th a t linkage  o f  c e rta in  bacte ria l g roups to  such m o r ta l ity  w o u ld  

be ve ry  d i f f ic u l t  to  p ro ve  o w in g  to  m an y u n c o n tro lla b le  param eters w hen  a cha llenge on a 

p o p u la t io n  o f  larvae is made.

A s a ta k e o f f  p o in t  f o r  fu r th e r  s tud ies, a survey o f  p o te n t ia lly  pa thog en ic  bacte ria  in w a te r 

used in  th e  c u ltu re  o f  larvae was m ade fo r  a p e rio d  o f  13 m o n th s  (N o vem be r 1975 to  

D ecem ber 1976 ).

S eaw ater sam ples w ere co llec te d  in  2 5 0 -m L  E rle nm e ye r flasks f ro m  2 0 0 -to n  spaw n ing  tanks 

c o n ta in in g  P. m o n o d o n  n a u p lii. These w ere b ro u g h t to  th e  m ic ro b io lo g y  la b o ra to ry  fo r  d i lu t io n  

and p la tin g .

W ate r sam ples o f  1 -m L  w ere d ra w n  asep tica lly  fro m  th e  flasks and d ilu te d  in a series (1 0 1 to  

105 ). T he  102 — 105 hom ogenates w ere th e n  p ip e tte d  o u t, de live red  at th e  rate o f  1 m L  per 

P e tri p la te  in  t r ip l ic a te ,  and ove rla id  w i th  B achm ann 's agar. The  p la tes w ere in cub a ted  a t 2 7 °C  

fo r  9 6  ho u rs  and the  re su ltin g  co lo n ie s  ta b u la te d . C o lon ies  fro m  the  103 p la tes w ere stabbed o n to  

S u lf id e - In d o le -M o ti l ity  agar (S IM ) fo r  m a in tenance .

Id e n t if ic a t io n  o f  each iso la te  was fa c il ita te d  by  the  use o f  m o d if ic a tio n s  in the 

m o rp h o lo g ic a l and b io ch e m ica l p ro to c o ls  o f  Shewan e t al. (1 9 5 9 ) and Kazanas (1966 ).

T a b le  1 show s the  ranges o f  th e  to ta l in it ia l bacte ria l co u n ts  in 25 samples o f  w a te r used in 

the rea ring  o f  P. m o n o d o n  n a u p lii as recovered on B achm ann 's agar. T he  m ean was 1 .4 8 x 1 0 4 

c e lls /m L . T he  resu lts  p o in t  to  the  w id e  d a ily  v a r ia tio n  in  th e  to ta l bacte ria l cou n ts  in  th e  w a te r 

and re fle c t th e  e f f ic ie n c y  o f  th e  f i l t r a t io n  system  used in  th e  ha tche ry .
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Table 1. Ranges and frequency o f tota l bacterial counts o f water used in the culture 
o f P. monodon a t nauplii stage, based on 25 platings

Total plate counts 
(cells/mL)

Frequency

1 .0 - 5 .0  x 102 2
5.1 — 9.9 x 102 5
1 .0  – 5.0 x 103 7
5.1 — 9.9 x 103 1
1 .0  – 5.0 x 104 8
5.1 — 9.0 x 105 2

It is perhaps not the total bacterial count, but the kind o f bacteria present (as is the case of 
drinking water) tha t is o f interest to  the aquaculturist. No hatchery has so far come up w ith  a 
standard bacterial load o f the water used fo r its daily operations.

The d ifferent genera isolated and their relative abundance based on 124 strains identified are 
presented in Table 2. O f th is number, 98 (or 79%) were Gram-positive. This is indicative o f the 
lim ited efficiency of Bachmann's medium in recovering Gram-positive bacteria.

Table 2. Bacterial profile  o f water used in the culture o f P. monodon at nauplii stages, 
based on 24 isolates.

Genera Number o f isolates Percentage

A. Gram-positive isolates
Micrococcus 42 33.3
Staphylococcus 16 12.3
Planococcus 8 6.2
Kurth ia 8 6.2
Bacillus 1 1.0
Microbacterium 1 1.0
Mycobacterium 1 1.0
U nidentified1 / 21 16.1

B. Gram-negative isolates
Acinetobacter 8 6.2
Moraxella 8 6.2
Flavobacterium 7 5.4
Alcaligenes 5 3.8
Branhamella 2 1.5
Enterobacteriaceae 1 1.0

1/14 resembling Peptostreptococcus; /  Pediococcus
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E n u m e ra tio n  o f  ba c te ria  f ro m  m arine  sources us ing varied m ed ia  has a lw ays show n m ore 

G ra m -p o s itive  tha n  G ram -negative  stra ins (C o lw e ll and L is to n  19 60 ; Shewan e t al, 19 60 ; Kazanas 
1966 ; A dam s e t al, 1964 ; L is to n , 1958, Lee and H a rrison , 1968). T he  o n ly  e x c e p tio n  is the  case 

o f  pond-rea red  sh rim ps (V a n d e rza n t e t al, 1971). T h is  suggests th a t the re  are p le n ty  o f  m a te ria ls  

o f  te rr ig e n o u s  o rig in .

As fa r as th e  p resen t is o la tio n  and id e n tif ic a t io n  shows, th e  c u ltu re  w a te r used over the 

p e rio d  was re la tiv e ly  free o f  p o te n t ia lly  pa thog en ic  bacte ria  such as V ib r io , A e ro m on as, 

A e ro co ccu s  and Pseudom onas. W h e th e r these w ere presen t b u t  w ere n o t de tected  in ro u tin e  

is o la tio n  rem ains to  be p ro ven  by  th e  use o f  o th e r  p la tin g  m edia.
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