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Reduction in Chaetoceros populations by furanace

By 

Ma. Cecilia L. Baticados and R. Q. Gacutan

One o f  th e  m o s t p ro m is in g  p ro p h y la c t ic  agents be ing tested to  c o n tro l Penaeus m o n o d o n  

la rva l diseases is fu ranace  [ 6 -h y d ro x y m e th y l-2  2 (5 -n it ro -2 - fu ry l)  v in y l p y r id in e ] . E a rlie r studies 

on th e  use o f  fu ranace  as a c h e m o th e ra p e u tic  agent against bacte ria l and funga l diseases o f  fish  

and fre sh w a te r p ra w n  revealed th a t  lo w  co n c e n tra tio n s  o f  th is  chem ica l are n o n to x ic  to  the  host 

as w e ll as e ffe c tiv e  against its  diseases ( 1 ,  2, 3 ). The e ffec ts  o f  lo w  c o n c e n tra tio n s  o f  th is  chem ica l 

fo r  spec ific  d u ra tio n s  o f  exposure on P. m o n o d o n  larvae have a lready been rep o rted  (4). T o  

eva luate  fu r th e r  its s u ita b il ity  as a c h e m o th e ra p e u tic  agent, its  e ffec ts  on th e  p o p u la t io n  g ro w th  

o f  C haetoceros ca lc itran s , the  d ia to m  used as feed fo r  th e  zoeal stages, was exam ined .
C hae toceros  p o p u la tio n s  o f  u n ifo rm  de ns ity  ( in it ia l de ns ity  in  all runs: 1 3 0 -1 4 1 x 1 0 3 

c e lls /m L )  w ere p laced  in n ine  w h ite , c irc u la r  (38 2  sq cm ), p las tic  basins. The ph ys io -chem ica l 

cha rac te ris tics  o f  the  c u ltu re  w a te r w ere as fo llo w s : s a lin ity ,  2 8 .5 -3 0 .0 , p p t ;  pH , 8 .6 2 -8 .7 2 ; 

te m p e ra tu re , 2 3 -2 5 .5 °C ; d isso lved oxyg en , 7 .1 -9 .3  p p m ; n it r i te ,  0 .0 3 -0 .0 7  p p m ; and am m on ia , 

0 .0 0 5 -0 .0 3  p p m . P rew eighed furanace granules w ere d issolved in the  c u ltu re  w a te r, w ith  resu lting  

co n c e n tra tio n s  o f  1 and 2 m g /L  (3 rep lica tes each). A  set o f  rep lica tes w ith o u t  fu ranace  served as 

the  c o n tro l.  P o p u la tio n  c o u n ts  o f  the  d ia to m  w ere take n  a fte r  2, 4 , 6 , 8, and 10 h r  exposures.

A f te r  4  h r, th e  p o p u la t io n  decreased in  all th ree  levels. The p o p u la t io n  in 2 m g /L  furanace 

show ed th e  lo w e s t c o u n t and th a t  in  c o n tro l the  h ighest. The p o p u la t io n  means are n o t 

s ta tis t ic a lly  d if fe re n t  f ro m  one ano the r.

The p o p u la t io n  c o u n ts  s tea d ily  de c lin ed  in  the  fu ranace  ba ths and a fte r  a 6 -h r exposure, 

th e  m ean p o p u la t io n  d e n s ity  in  2 m g /L  was a lready be lo w  th e  in it ia l d e n s ity . P o p u la tio n  cou n ts  

in  1 and 2 m g /L  are b o th  s ta tis t ic a lly  d if fe re n t  fro m  th e  c o n tro l b u t n o t  f ro m  each o th e r.

A f te r  8  h r, p o p u la tio n s  in  the  c o n tro l and 1 m g /L  decreased w h ile  th a t in  2 m g /L  was a lm ost 

the  same. N o  s ta tis tica l d iffe re n ce s  e x is t am ong the  p o p u la t io n  coun ts .

T he  fu ran ace  ba ths caused fu r th e r  re d u c tio n  in  p o p u la t io n  a fte r  10 hrs exposure. The m ean 

d e n s ity  in  th e  c o n tro l again increased a l i t t le .  The  p o p u la t io n  co u n ts  in  th e  fu ranace  baths d iffe re d  

s ig n if ic a n t ly  f ro m  th a t in  th e  c o n tro l.  A ga in , n o  s ta tis tica l d iffe re n c e  ex is ts  be tw een th e  co u n ts  in 

1 and 2 m g /L . The p o p u la t io n  m ean in 1 m g /L  was s lig h t ly  lo w e r tha n  th a t in  2 m g /L  furanace.

The  m ean de ns ities  o f  th e  d ia to m  p o p u la tio n s  co m p u te d  fro m  a to ta l o f  19 tr ia ls  are show n 

in Tab le  1. The p o p u la t io n s  increased in  all tre a tm e n ts  (c o n tro l,  1 m g /L , 2 m g /L ) a fte r  a 2 -h r 

exposure. The  p o p u la t io n  in  the  c o n tro l showed the  h ighest c o u n t, fo llo w e d  by those in  1 m g /L  

and 2 m g /L . D iffe re nce s  w ere n o t s ta tis t ic a lly  s ig n ifica n t.
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Table 1. Mean densities o f Chaetoceros populations 
(x 10-3 cells/mL) exposed to  d ifferent 
levels o f furanace based on 19 trials

Duration of 
Exposure (hr)

0 mg/L 1 mg/L 2 mg/L

0 136 136 136
2 172.47 166.21 165.42
4 163 150.5 150
6 163.28 138.161 / 121.161 /
8 136.56 125.12 121.78

10 141.1 97.581 / 113.321 /

1/ Statistically different from control at 5% significance level.

The results o f the present study show that furanace causes reductions in Chaetoceros 
population at all durations o f exposure. Population growth in the control tended to  fluctuate, 
although gradually decreasing also towards the end o f 10 hr. Data estimates indicate that the mean 
densities of the populations fall below the mean initial density after 5 hr in 2 mg/L and 6 hr 
in 1 mg/L furanace. The populations in the control did not fall below the in itia l density w ith in  
10 hr. The initial density o f the diatom has to be maintained when used as feed. It appears that 
furanace could be considered to have adverse effects on the population only after about 5 and 6 
hr in 2 mg/L and 1 mg/L, respectively. A fte r such time, the feed w ill have to  be replenished. The 
degree of reduction was found to  vary directly w ith the furanace concentration at exposures 
up to 8 hr.
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