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Foreword 

T he Asi a  P aci fi c  E co nomi c Coo pe ratio n ( APE C) w as est ablis he d  i n  1 98 9  i n  res pons e  
t o  t he growi ng i nte rde pe nde nce amo ng Asi a-P aci fi c e conomies . Si nce t he n, APEC has 
be com e t he prim ary re gio nal ve hi cle fo r pr omoti ng ope n tr ade and pr acti cal e conomi c 
coo per ati on. T he Fis heries Wo rki ng Gro up (FWG) o f  APE C  w as cre ate d to promot e: 1 )  
t he co nse rvatio n and s ust ai nable use o f  fis he ries reso urces; 2) s ust ai nable deve lopment 
o f  aq uacult ure and habit at preser vatio n; 3) deve lo pme nt of so lutio ns to co mmo n  resou rce 
m anageme nt pro blems ; 4 )  t he e nhanceme nt of foo d  s afet y  and quali ty of fis h  and fis h  
pro ducts; and 5) se cto r-s pe ci fi c  work re lati ng to tr ade and i nvest me nt li be r aliz ati on and 
faci lit ati on. 

T he FWG o f  APE C  has s upporte d t he de velo pme nt o f  a co llabor ati ve gro uper  rese ar ch 
and deve lo pme nt netwo rk . D uri ng t he APE C  gro upe r  works hop co nducte d i n  
co llabo ratio n wit h Netwo rk o f  Aq uacult ure Ce nte rs i n  Asi a-P aci fi c (N ACA), and he ld i n  
Hat yai ,  T hai land i n  Apri l 1 999, a worki ng gro up w as t aske d t o: ( 1 ) develo p a str ate gy to 
i ncre as e co llabor atio n betw ee n  co unt ries and i nstit uti ons i nvo lve d i n  aq uacultu re 
rese ar ch and de ve lo pme nt; and (2) de ve lop an actio n plan to ex te nd r ese ar ch and 
de ve lo pme nt o ut comes to t he i ndust ry. T he wo rki ng gro up - more for mally k now n as 
t he Fis he ries Worki ng Gro up 1 :  Pro ducti on Te chnolo gy - Rese ar ch, Exte nsi on and 
I ndustr y  De ve lopme nt - i de nti fie d t he i mme di ate nee d. to de ve lo p a pr acti cal gui de on 
hus bandry and he alt h  m anageme nt o f  gro uper for fis h  far mers . 

T he co ntr act to de ve lo p and publis h t he practi cal gui de w as aw ar de d t o  t he Aquacultu re 
De part me nt o f  So ut he ast Asi an Fis heries De ve lo pme nt Ce nter  (SEAFDE C AQ D) i n  
I loi lo, P hi li ppi nes, t hro ugh its Rese ar ch Di visio n He ad Dr Clariss a L .  M arte . T he manu al, 
ori gi nally writte n i n  Englis h, is des cri be d  and i llustr ate d i n  re gio nal languages for eas y  
unde rst andi ng by fis h  farm ers t hro ughout t he re gio n. T he P hi li ppi ne Bure au o f  Fis heries 
and Aq uati c Reso ur ces, t hro ugh Ms Ce ci li a G. Re yes, acts as t he Proje ct Overse er. 

T he P roje ct Te am from SE AFDEC AQD (Er li nda R. Cr uz -L acier da, Ce li a R. L avi lla, 
J oebert D .  To le do, Ne lso n V. Go lez )  and AJ Aqua lnter co n  Pt y. Lt d. ,  Austr ali a  (Ne pher oni a 
J .  Ogburn) worke d i n  co llaborati on wit h ex perts fro m t he fo llowi ng age nci es: De par tment 
o f  Prim ar y  I ndustries, Austr ali a; Gondo l  Fis heries Stati on and Rese ar ch I nsti tute for 
Co ast al Fis he ries, De partme nt o f  Fis he ries, I ndo nesi a; LTS Consu lt ancy and Fis he ries 
Rese ar ch Ce nter, De partme nt o f  Fis he ries, M alaysi a; Guando ng D aya Wan Fis he ries 
D eve lo pment Ce nter, P eo ple 's Re publi c o f  Chi na; Bure au of Fis heri es and Aqu ati c 
Reso ur ces, P hi li ppi nes; Taiw an Fis he ries Rese arch I nstit ute, Chi nese T ai pe i ; and 
N atio nal I nstit ute of Coast al Aq uacult ure and Aq uati c Anim al He alt h Res ear ch I ns titut e, 
De part me nt o f  Fis heries, T hai land. 

T his pr acti cal gui de is to ai d far mers i n  gro uper cult ure and is di vi de d i nto se ven s ecti ons . 
T he fi rst se ctio n prese nts t he most i mport ant cult ure d gro uper s peci es i n  t he Asi a­
P aci fi c  re gio n. T he i llust ratio ns o f  t he exter nal and i nter nal anato my o f  t he fis h  wil l 
gui de far mers, es pe ci ally i n  t he lo catio n o f  or gans affe cte d by s pe ci fi c  dis ease age nts . 
Se ctio n 2 gi ves t he basi c co nsi de r atio ns i n  se le cti ng a goo d  site for gro uper  cult ure, 
w hi le Se cti on 3 des cri bes t he gro uper cult ure s yste ms practi ce d  i n  t he re gio n. T he lay 
out, size, desi gn and constr uctio n, and pro ce dures i nvo lved i n  t he pre par atio n o f  the 
faci lit y  are gi ve n i n  det ai l. Se ctio n 4 des cri bes and i llustr ates vario us ge ars use d  i n  the 
co lle ctio n o f  gro upe r  fry and fi nger li ngs . It als o o ut li nes t he pro ce dures i n  handli ng and 



tr ans port of colle cte d see d t o  mi ni mize mort alit y. Se cti on 5 dis cusses t he oper at ions 
and manage me nt pr ot ocols i n  nurser y  and gr ow- out phases of gr ou per cu lture . 
Infor mati on on st ocki ng de nsit y, fee d  and fee di ng manage me nt, w ater manage me nt , 
gr adi ng, mai nte nance of faci lit y, and cu lture dur ati on are prese nte d. Se ct ion 6 des cri bes 
t he pr oce dures i n  har vesti ng and tr ans port of market able-size d gr ou per for live tr ade. 

T he he alt h manage me nt as pe ct i n  gr ou per cu lture is prese nte d as t he last se ct ion. It 
pr ovi des i nfor mati on on t he causes and e ffe cts of dise ases , how dise ases are 
tr ans mitte d, how t o  re cognize e ar ly si gns of a dise ase, and how t o  pre ve nt furt her 
s pre ad of dise ases i n  t he faci lit y. A gui de on how t o  su bmit s amples for dise ase di agnos is 
is als o i llustr ate d. T he t ar get or gan(s ) ,  caus ati ve age nt, gr oss s igns . e ffe cts on th e 
host, and met hods of pre ve nti on and tre at me nt, i f  any, for e ach dise ase are inclu de d. · 

F ollowi ng t he di ctu m "an ou nce of pre ve nti on is better t han a pou nd of cure ," ver y litt le 
prese nt at ion is made here about t he us age of che mi cals or t her apeut ic age nts .  In cases 
w here tre at me nt is i ndicate d, it is best t o  do t his u nder t he gu idance of a fis h  healt h  
s pe ci alist t o  avoi d u nne cess ar y  loss of st ock . 

It is hope d t hat t his pr acti cal gui de wi ll he lp far mers impr ove pr odu ct ion and r edu ce 
fis h  mort alit y, and t hus uti lize more e ffi cie nt ly t he ex isti ng gr ou per see d res ou r ces . 

The P roject Team 

Er linda R. Cruz-L acier da 
Ce lia R. L avi lla 
J oe bert D. Tole do 
Ne pher onia Ju malon- Ogbu r n  
Ne ls on V. Golez 



Contents 

Forewor d ...... .............. . . . ....... ........ . ..... . . . . .. .... i i i  

Intro du ctio n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Se ctio n 1 What grou per s are farme d, and w hat do t he y  look like? . . . . . . . . . . .  3 

Commo nly cu lture d spe cie s . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3 

Ot her cu lture d spe cie s . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4 

Exter nal anatom y  . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .  5 

Int er nal anatom y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Se ctio n 2 Where shou ld t he farm be lo cate d? . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Br acki shw ater po nds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

F lo ati ng net cage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

Se ctio n 3 What faci litie s are u se d  i n  grou per  culture? . . . . . . . . . . . . . . . . . . . .  1 1  

Br acki shw ater po nds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1  

F lo ati ng net cage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

Se ctio n 4 How to colle ct, handle and tr ansport grou per see d  . . . . . . . . . . . . . .  21 

Co lle ctio n ge ar s . . . . . . . . . . . . . . . . . . . . . .  � _. . . . . . . . . . . . . . . . . .  23 
P assi ve ge ar s . . . . . . . . . . . . . . . . .  : .. . . . . . . . . . . . . . . . . . . . .  23 

Fi sh she lter s  . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
Li ghte d bo at wit h fi sh she lter  . . . . . . . . . . . . . . . .. . . . . . . . . .  24 
Fi sh ne st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
F yke net . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

Acti ve ge ar s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Sci ssor s net . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Pu sh net . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 

Handli ng and ho ldi ng faci litie s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0  

Di si nfe ctio n and co nditio ni ng o f  wi ld-cau ght see d  . . . . . . . . . . . . . . .  33 

Tr ansport pro ce dure s and packi ng te chnique s . . . . . . . . . . . . . . . . .  34 

Se ctio n 5 How are grou per s cult ure d? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

Nur ser y phase i n  hapa net s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

Nur ser y phase i n  t ank s . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  4 0  

Grow -out phase i n  e art he n  po nds . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2  

Grow-out phase i n  flo ati ng net cage s . . . . . . . . . . . . . . . . . . . . . . . . .  4 5  

Se ctio n 6 How to har ve st and handle grou per after har ve st . . . . . . . . . . . . . . .  49 

Har ve sti ng i n  e art he n  po nds . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Har ve sti ng i n  net cage s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

P acki ng and tr ansport o f  li ve m arket able fi sh . . . . . . . . . . . . . . . . . . .  51 

M arketi ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 



Section 7 How to keep grouper healthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 

Monitoring of health status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 

Causes of disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
Effects of disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 
Transmission of disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 
Signs of disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57 
Surveillance and monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 

Methods of sending specimens for diagnosis . . . . . . . . . . . . . . . . . .  59 

Submitting live samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 
Sending iced samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 
Submitting fixed samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 

Common diseases of grouper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 

Viral diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 
Bacterial diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 
Fungal diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 
Parasitic diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 0  

Protozoans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 
Flatworms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81  
Roundworms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 
Crustaceans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
Leech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 5  

Nutritional diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 5  
Environmental diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 6  

Appendix I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 

Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 

Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93 

Photo credits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 




