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INTRODUCTION

There are two im po rta n t fa c to rs  in  the  c u ltu re  e n v iron ­

ment o f e ith e r  prawns or f is h e s  th a t s tro n g ly  determ ine the 

s u rv iv a l and growth o f the s tocks: (1) B io lo g ic a l,  and

(2) P hysico-chem ica l fa c to rs .  We are going to  expound on the 

l a t t e r .  Knowledge o f the p h y s ic a l and chem ical fa c to rs ,  such 

as tem pera tu re , t u r b id i t y ,  d isso lve d  oxygen, carbon d io x id e , 

pH, t o t a l  a lk a l in i t y ,  and s a l in i t y ,  e s p e c ia lly  the e f fe c ts  o f 

these fa c to rs  to  the  p ro d u c t iv i ty  o f the pond i s  v i t a l  in  

commercial f is h  fa rm ing .

PHYSICAL AND CHEMICAL FACTORS

A. P hys ica l F ac to rs  

1 . Temperature

Temperature in flu e n c e s  environm enta l fa c to rs  such as 

d isso lve d  oxygen and s a l in i t y  o f the w a te r. A t low 

tem perature more oxygen is  d isso lve d  in  water and a t h igh  

tem perature the  s a l in i t y  o f the water increases due to  

eva po ra tion .

Temperature a c ts  d i r e c t ly  upon the p h y s io lo g ic a l 

processes o f an im a ls, p a r t ic u la r ly  on ra te  o f m etabolism .
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Animals take in  oxygen and g ive  o f f  carbon d io x id e . W ith 

r is in g  tem pera tu re , the ra te  o f oxygen consumption inc re ase s . 

Temperature a lso  a f fe c ts  food consumption in  f is h e s . D a ily  

food consumption in  carp is  fo r  in s ta n ce , g re a te r a t 23- 27°C, 

which i s  the p re fe rre d  tem perature than a t l6 - l8 °C  and a t 

29-30°C.

Temperature has a lso  an e f fe c t  on the spawning o f f is h  

and crustaceans. Carp in  n a tu ra l w a te rs , spawns a t 17°C.

In  case o f the g ra v id  sugpo in  the ha tchery  tan ks , u s u a lly  

spawns a t n ig h t tim e w ith  a tem perature rang ing  from 26 to  27°C.

Regarding t h e i r  s u rv iv a l,  Carp a c c lim a tiz e d  a t 20°C 

has been observed to  have 50% m o r ta l i ty  and 100% m o r ta l i ty  a t 

37 to  39°C. For sugpo, they no rm a lly  su rv ive  a t tem perature 

between 20 to  35°C. In  a c e r ta in  experim ent, Sugpo (P10) 

d ied a t tem perature below 15°C and above 40°C.

2 . T u rb id ity

T u rb id ity  is  due to  ra in s ,  f lo o d s , o r the a c tio n  o f 

f in e ly  d iv id e d  organ ic  m a tte r in  the water o r on account o f 

the  na ture  o f the  pond s o i l  i t s e l f .  I t  may be permanent o r 

tem porary. I t  a f fe c ts  l i g h t  p e n e tra tio n , hence d is tu rb in g  the 

process o f pho tosyn thes is  and is  th e re fo re  un favo rab le  in  

r e la t io n  to  the supply o f  oxygen and food o f the  c u ltu re d  

an im als.
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3. Depth

The depth o f water a lso  a f fe c ts  l i g h t  p e n e tra tio n  

in  the bottom la y e rs  o f the pond. Water in  the pond must 

no t be ve ry  deep nor very  sha llow . Too sha llow  pond gets 

warm ra p id ly  and adverse ly  a f fe c ts  the p h y s io lo g ic a l s ta te  

o f the c u ltu re d  s to ck . Very deep w a te r, on the o th e r hand, 

lessens the p h o to syn th e tic  a c t iv i t y  and th e re fo re  low ers the 

p r o d u c t iv ity  o f the pond. T u rb id ity ,  l ik e w is e , has a 

nega tive  e f fe c t  on the p h o to syn th e tic  a c t iv i t y  in  the pond.

B. Chemical F ac to rs

1. D isso lved  Oxygen

D isso lved  oxygen, D .O ., is  o f p rim ary  im portance 

in  i t s  r o le  in  re s p ira t io n  and decom position w ith in  the 

ponds. I t  comes from two sources: a) from the atmosphere,

as a r e s u lt  o f i t s  in te ra c t io n  w ith  the w a te r, and b) from 

pho tosyn thes is  o f phytop lankton  and o th e r submerged p la n ts .

S t r a t i f ic a t io n  o f water in  ponds i s  common, e s p e c ia lly  

du ring  h o t  weather when the re  i s  l i t t l e  or no w ind. When 

water does no t c ir c u la te  through the pond the deeper 

la y e rs  develop a shortage o f oxygen. In  f e r t i l e  water 

co n ta in in g  blooms o f ph y top la nk to n , e s p e c ia lly  a t n ig h t 

the  zone o f w e ll-oxygenated  water becomes r e la t iv e ly  th in  in  

the  upper la y e r  o r to  the water su rfa ce . At n ig h t the supply 

o f oxygen may be reduced to  such low th a t f is h  or prawn have 

too l i t t l e  oxygen fo r  r e s p ira t io n .
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F ish  c u l t u r is t  can o fte n  save t h e i r  f is h  by supp ly ing  

a e ra tio n  to  the  ponds. Th is  a e ra tio n  d r iv e s  a i r  in to  the 

pond and he lps c ir c u la te  the w a te r. I f  a e ra tio n s  are no t 

a v a ila b le ,  outboard motors o r v a r io u s  manual methods may be 

used to  s t i r  the water and cause c ir c u la t io n  in  ponds.

A e ra tio n  in  the  ha tchery tanks d r iv e s  a d d it io n a l oxygen 

to  the  water and oxygen checks the a c t iv i t y  o f the anaerobic 

b a c te r ia , thus p re ve n tin g  the  p rodu c tion  o f H2S which i s  a 

poisonous gas.

Based on our experim ents, the  le th a l  c o n ce n tra tio n  o f 

D.O. fo r  Sugpo are as fo llo w s :

Zoea s ta g e -------------- 0 .5 4 ppm fo r  25 hours
P o s t la r v a e -------------- 0 .8 l  ppm fo r  5 hours
J u v e n i le ------------------0 .6 4 ppm fo r  2 hours
A d u l t --------------- ---------0.76 ppm fo r  5 hours

The experim ents s ta r te d  w ith  a un ifo rm  D.O. o f 5 . 00 ppm.

2 . Free-Carbon D iox ide

Carbon d io x id e , C02 , is  p resen t in  a i r  a t  3 p a rts  per 

10,000. Pure water a t 1 atmosphere a i r  pressure a t 25°C 

con ta ins  on ly  0 .40 ppm CO2 when in  e q u ilib r iu m  w ith  CO2 in  

a i r .  In  deep w a te rs , much h ig he r CO2 co n ce n tra tio n s  are 

b u i l t  up due to  t h e i r  re lease  by re s p ira t io n  and 

decom position .



PPM CaCO3 S ig n ific a n c e

1 0 - 5 0  1. water no t p rodu c tive
2. CO2 supply is  poor
3 . dangerous to  f is h

50 -  200 1. p ro d u c t iv ity  medium
2. CO2 supply medium

500 l . p ro d u c t iv ity  a lle g e s  to
d e c lin e

2. r a re ly  found

-  5 -

C oncen tra tion  o f CO2 in  excess o f 15 ppm is  d e tr im e n ta l 

to  pond f is h e s .  Those f is h  able to  gu lp  a i r  a t the surface 

can su rv ive  100 ppm, whereas o f those unable to  gu lp  a i r  

f in d  d i f f i c u l t y  in  b re a th in g  a t 30 ppm and may d ie  a t 

s l ig h t ly  h ig h e r co n c e n tra tio n s ,

CO2 p la ys  in  the p h o to syn th e tic  re a c t io n .  P lanktons 

need th is  chem ical compound fo r  t h e i r  manufacture o f food:

Since water a c id it y  can be a t t r ib u te d  to  the  presence o f

th is  compound in flu e n c e s  the  pH and a lk a l in i t y  o f the 

w a te r. I t  tends to  low er the pH and increases the b ic a r ­

bonate a lk a l in i t y  o f the w ate r.

3. T o ta l A lk a l in i t y

T o ta l a lk a l in i t y  has been taken as a good measure o f 

p ro d u c t iv ity  o f waters by seve ra l au tho rs . H igher a lk a l in i t y  

values g ives  h ig h e r p r o d u c t iv ity  o f ponds.
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A lk a l in i t y  is  la rg e ly  ca lc ium  and magnesium s a lts  and 

more or le s s  e q u iva le n t to  ha rdness  However, i t  i s  no t the 

hardness nor a lk a l in i t y  alone alone th a t is  re spon s ib le  fo r  

h igh  n a tu ra l f e r t i l i t y ,  bu t the fa c t  th a t h igh  calcium  

conten t o f s o i ls  is  u s u a lly  c o rre la te d  w ith  a h igh  con ten t 

o f phosphates, n itro g e n  and o the r p la n t n u tr ie n ts .

The c y c l ic  carbon p r in c ip a l ly  u s e fu l in  photosyn thes is

is  th a t present as fre e -C O2 and h a lf  o f  i t  i s  p resen t as

b ica rbo na te , HCO3 . Where p lank ton  is  abundant in  the zones

o f a c tiv e  pho tosyn thes is  o fte n  a l l  fre e  CO2, has been used

up p lus  most o f a l l  o f th a t re leased from the b ica rbona tes

as the CO te n s io n  decreases; 2

so th a t the pH r is e s  to  9 . 5 o r 10.0

T o ta l a lk a l in i t y  is  in v e rs e ly  p ro p o r t io n a l to  pH.

I f  the t o t a l  a lk a l in i t y  i s  h igh  the pH i s  low .

4. Hydrogen Ion  C on cen tra tion , pH

The measure o f the a c id it y  or a lk a l in i t y  o f a s o lu t io n  

is  expressed in  pH. Pure water has pH va lue o f 7 , which is  

n e u tra l.
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A s o lu t io n  w ith  pH 5 is  10 tim es a c id ic  as one w ith  

pH 6. One w ith  pH 4 is  100 tim es as a c id ic  as one w ith  

pH 6. pH va lues rang ing  from 7- 9 i s  a c h a ra c te r is t ic  o f 

good water s u ita b le  to  f is h  l i f e .  W hile pH le s s  than 6.0 

and more than 10.0 is  found u n s u ita b le .

5 . S a l in i t y

The con ten t o f d isso lve d  s a lts  in  sea water is  

u s u a lly  expressed as s a l in i t y .  Prawns can l iv e  w ith in  a 

wide range o f s a l in i t y .  They can s u rv ive  a t s a l in i t y  range 

from 10-40 o/oo

Abrupt changes in  s a l in i t y  i s  ha rm fu l to  prawn.

CORRELATION OF CHEMICAL FACTORS

From our experim enta l ponds, data are c o rre la te d  as:

H20 temp. D.O. PH To. Al k . S a l in i t y CO2

6 AM low low low h igh low h igh
3 PM high h igh h igh low h igh low

In  the ha tche ry  ta n ks , since the  water i s  no t d i r e c t ly  

exposed to  the  sun, and a lso  supp lied  w ith  a e ra tio n , the 

f lu c tu a t io n  o f chem ical fa c to rs  i s  no t much as compared to  

th a t in  the experim enta l ponds.
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Ranges o f Chemical Factors

PONDS:

( ° C)

H2O temp

(ppm)

D.O. pH

ppmCaCO3

Al k .

o/oo

S a l in i t y

ppm

CO2

6 AM 24 -28 2-6 7-8 100-190 23-30 0-10

3 PM 30-36 6-12 8 -8 .5 90-170 30-35 n e g lig ib le

HATCHERY TANKS:

9 AM 26-29 4-8 7 -8 .5 100-150 28-33 n e g lig ib le


