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SI.:~VLL'R/ rates o f  fariiicd shrimp dep?n~J on a njltfiber of factors such  a; bctrr  
?~ial!ij, ctockllig dorlslty,:f~~.cl dtt In~i{il)1r3r1nl~ rn?iiqgt/rnent ~ ~ i d u c e s  $ I < ? , ;  
diid c ? l s ~ ? a s e s  i txac~ing t o \ \ o \ v  ; l i~iivij?l  I ; \ \ ?  3 f  s h t ~ n l $ $  B a s e d  on ihece  
rc!*lior,shipk bal9,eei i  : \ a c t ~ i s \ a i ~  equit~nn'i i :  drveloprr)l~to deterrn~ne shr~nip 
cutv val The shrimp svrvlvai !h7bt~on~$lcs i~m;i :ed  usrny~:t?e d d t a  frorn a field 
survey carried o u t  in different latnis ofZYest G o d a v a r ~  d~r,trict, Ancihra P rad~s l i  
A nor~mlrncar velsion of Cobb-Llcugla.ss l i~nctioy rovided hsls: f i t  Ill-effects of ! P  I~n~ari-ration of a nor~.ltnear equation has b ? o n  ~liustrzted Prel~minary results 
show tha t  feed sr \d  C C C ~  rnanagtrnent arc si6nificant in expiainlng s h r l r n p  
s u r v ~ \ a l  -ate It 1 s  also obse rved  that watpr gi1nl:ty parameters have Lor:ect 
s l g n s  but  V J I ! ~  w e a k  stl t ist~cal sign~ficnnce rhefllted nonlinear Cobb-Douglass 
funct~on can be u s e d  f o ~  cornp112tny sur!iival rates of shrimp In different f a r m s  
of W 5 s t  Godava-I ci~strlct, A n d h r e  Pradesll 

words S:I~LI! ( I !  f ~ i n 5 t 1 0 ~  jor s!ir:;r:;: ra; Tuns Cobb Douglass f L i r ~ c c i o r , )  

f iccorcii ;?% t o  Consul :a t i \ fe  C r o u p  
intcrnat!orial Aqliculture Research (CGII?R) 
C i ~ i s t a ~ n a b l e  farn1111g is t h e  successful 

Iridn,\qerncnt of rcsourcps  lo satisfy t h e  
cI?ang~rlg Ilulnan reccis ~ . h i l c  n a i n t a i n l ~ ~ g  
or cnlianclng the  cjuaiity oi'enviroi?rnent and  
i o n s r i \ ~ n g  natur'al r e sou rces"  Fa rming  
svsti rll 15 slic'l to bc ~~istair?,- l?jIc a i  tlic f i l l 1 1  

1 ( \ ~ 1  11 I [  sd t ib{~e,  i l i ?  ~ J I I : I L I S  1 1 ~ ~ 6 5  ( O < , , L ~  

t ime) xvhile conscrs ing natural  resoul ccs 
r a r i ~ l c r s  sa t i s idcr~on includes i ssues  s u ~ h  
d5 p r o d ~ ~ i ~ \ ' l l ~ ~  p i ~ f l l d b l i l l ~  a n d  social 
. ~ ~ e p i a l ) i l ~ t ) ;  (list) a1 1997) The s l l r lmp 
fsrrning ~ n d u s t r y  is character~zcd b!. boon] 
1114 b ~ s t  rycies jCsa\as 1982 Jhoi;ston 
19971 ? h e  l a t t e r  IS d u e  t o  outbreal i  oi 

q u a n t ~ f y  thc far:ors g o ~ e i ~ i n g  the  pi 05abiliiy 
of d l s e a s e  o u t b r e a k s  a n d  to  dexe lcp  a 
SUI-,~I\~D~ frinction 

MPiTt'iRIAI-S AND METi iODS 

Good pond mariagenlcni 1s n e r e s s a q  tn  
minimlLe disease  outbreaks  T11is includes 
c,!arlilng d c n s ~ t y  \ ~ c d  ( j \ i c t l i i >  I . (  , I  
rnal~dgcinent. water qualii)l rnanaqen~enr t l c  

Shi  Imp su rv~va l  rates (SSR) are dciii1~t.l 
a s  the  volume of s h i ~ r n p  hanrested a s  a pcrceni 
of urhich 1s expected at  the end of the cy:ie 
Occurrence of d~sease  IDISE) and st] ess iST;?Ej 
a ;e  t he  hey determining factors In sh:lnip 
sun.11 a1 rate (Dunappah ei a! 2000) 

r i~scases  a n d  poor pond rnarlagement which SSR=j(31SE STRE) 1 
111 tur r) leads ro I O I Y  ~jrodncticn Th:s c a u s r s  f-Io~vever regressing of these  iac:ors on 
~Jil-cit  i r l~pncts  across  all It\,els o f  ~ L G ~ I O I ~ I Y  ; s u r v ~ i a i  r a t e  d o e s  no: p rov ide  u s  ar1.r 
I . ; :~?ii~i111; tllr rar rn t rh  n h o  arc. 611 cell\ ; ~ n f o l ~ n a t ~ o r . ~  fijr  improvtd far:ri rna:idCr:~~c!:i 
I I I ~  0 1 i  ~ ( 1  c i ~ ~ c l  cl(. p (  11rir 11t o r 1  Sl1111t1p~ ~ J I ~ I I I Y I ~  ; 'i'i c1 !LI-I$?\v~ t,l>at thcle  15  a r e l a t ~ u n  l > t ~ t \ $  ~ L I ?  

for tkit.ir ?:\eh?-loads Ilr ncia t\.lcrc, a I)?;"!, \ r;;'ail~gt;ment practices and disease outbrcnl, < .  
f i l  h!ld rOl~.~Lloii'- 10 ccilniat thrsc,s~/ l?id~ir l r  I , b ' J i l c j ~ ~ < l , h c l ~  b ~ ~ r j  df \ :e ]op~(I  based oil 1h.5~ 

I 1: 
111  a t t i n l1 ) t  vras 117adr in thi;  -i/uill I!) / rj)+i, l01?? 



S~li>Lil~:Liil/{ tile cc:j 3 d l l ~ i  r q  4 i r l  erl 1 
icsuits 111 

SStZ = f (SEED IYEr',D J ' I i  SALI BODi 5 
* 

C:i 5 t - e ~ ) ~ r s e n t x  Lhc, s11rl:np s u r v : v ~ I  
j!h~ncilor; T v v l ~ ~ i  h is to i ic  cs t l inaied .An 
.'ativdn:?'ge of rcpisiing \'dl l i l b i ~ ~  I L I C ~  aS 
:.disease anti s t ~ c i s  !cvrlc, 1s t ha t  t i icsc 
, \a~ld)lcu arc d~lficult to quar'il11y arid data  
iue lilif~c~ll. to o b t a ~ n  T i ~ c  vaidblcs  shown 
;!ncq 5 xre easlrr to cluaizt~ig and these dara 
:;are pmei ally available frorn i:eld sul-ceys [n 
;,,/his s t udy  Cob?)-Vougl:<ss e q u a t l o i ~  was 
~:~hper~iiicritd with [he  d<?ia ;n g?neral lt 1s 
i;C+pr!xsiet.i a ?  inllov:i; 
I.". 
jj:' 
, y = t' >; b !  ,i)i 

( ' I  I _ x,,~'" 6 

3: \ ~ l ~ e r e  'Y' is d c p ~ r ~ d e n t  vc11 iLiblr :/,, 3 
arr i~,ticpe::der:t vnci,~bIes and by, b: 

~quat ro"s  and habe J U S ~ ! ~ ~ I - ~ I I ! ~ ! ' . I  ' l v l r ! i ~ r ?  

q!jar~il[aL:ve cc?iicrptun!:zniioi: of i!lc prf;! : . 
of lriterest The paran;erers ci! n i i : ~ ? i : i : i  I :  
rnod?l usual iy  havc dirccr int:r~;-!'r,ll~ti~,i ? t i  

[ (  i-RI- of ' k t 7  1lr(1': '. > l i ~ ! < \ t  I I 1 

I ~ I ! ~ , ~ ~ , ~ ~ ~ ~ I ~ ~ I c  5 f l ? l l L  lrbil15f!,:l: ,  ! ( I (  1 1 ,  1.l:, I : !  

i i : l a : l~ i i ' , h~p  i)t..tuiocn Q!'pcili;l"i-! ;: i 

~:lqeperldent tarlables n1:d c r l - ;~  1;. ..I! 

C I ~ O !  ! v I I I  get d l ~ ~ ~ ~ r ~ ~ . o  S ! , i ( ?  I ;< 

dssunlprions ofl!nearregics-131: : I , (  .ii ::? i'. i 

the v a i u e - :  del!s,ed fro111 ti]:. t , i : ? i ~ t b  1 ,  0 

inlei cepis of t!l? 1 ('grt S 4oil !II!C c)!: 11;;: I ! 

acc'i~r.,ite d e ~ e r r n i n a t ~ o n s  o; !'I?< v:!r.l 3i1i1 % ; ,- 

i!l~istrate rile i l l  effects of l!nr,-rj it::~? :I; 

Cobb-D?uglass func t~on  15 Lltlc4 tcj :!z.IJ .ii 1 1  i: 
and wltk~out i ~ r i r a ~  ]zing t h e  r-qadiion I , 
est~rnat? tk.e parameters oil:ncal:rrp\ vec-.!: r. 
of tfic func!.ion o r d i n a i v  i c s i i  scj~i 1 1  

eslxniat~o:~ ~ ~ c t h c d  ca i i  bc u s r ~ i  J l ~ r  A. : j  

1'383) A s  paramctcrs ap:r,?l i~or;ii!irnr!' ! i  

rii 7 norllinear ~ t e r a t i i  L t i ' (  hr;irili :; il:, 
c.st:rnation of parameteis are to Sc :>i?;p:o7 >'  

'Ille ~ ~ c t h o d o i o g y  1s s i m ~ l a r  t a  Lii;ivarjiic 
r ionl~nea;  regress ion  arid thi,se c ~ r :  1.2 

c s t ~ m z t e d  by e-rtendlng ne:lioclolog\ I , ;  

u n l v a r ~ a t e  nonixnear  regresSioii p t  

inultlva;ia!e n u n - l ~ n e e r  reg1 csslo:i (Gall,lrli 
1787) To tesi t l ie  ;iacql!acy !iic i , I 1 r - r  
rnnciels t h c  foliowir~g g o o d r ~ c \ s  !I[ ~ l < \ l i s I  I(. . 
w:ic computed (U Agos:~ono ai~cl 5 icp i i~ r i  . 
19SG) 

I )  Root Mean S q ~ i a r e d  Elror. (R?/iSI;) 

11 Mean AbsoIute E ~ r o r  (LIAE) 

1 ! !  The data usecl 111 t i l ~  stud) :A crc. ccilccrcd 
, fi.o:\i a sune; of 25 shrimp f ~ r n ~ i  siruaiec! 111 

\Test GodavSl tilbl nrt Y;lri:x\~lcs c 0x1 .!dib; rrl' 
u n d c r  s t l ~ d ; ,  ai t SSR ( ~ j i l r l i t ? ! ?  S I . ~ I \ ' ! V ~ I ~  

percentage at each larrn dcpc!?c'~;it varir;i'li,' 
, lT:F:I) ( t ~ n i i ~ ~  pi r i l c c t ~ ~  c) 51 I.,! '1 ( > { i l ~ 1 ~ t !  t., 



t i  t r I i P i  a ! ;  1 j 1 i!)lq 1 it c;in b e  i ) b ~ c ~ r \  ec: t he  t r 11c 
IjOD iuioic~giinl oLI*qcsn ci~rnarici i l l  :d~iil:,') ' ,  I qilfer (511t.rs; 111 iiie funct~onal  fcirn ie!dccl 

, ; j $ ,  1 1 . :  sri!nii:rarlt ciliferences 111 est!rnatpd 
I.1ESULTS A N D  DISCUSSIC~N:  i : pCl -14lcter ~^u!ues Tilc !~ncar~zeci l'e-&!c'i? of 

A, n l r l l l i S n e d  abo;c ~ ~ ~ , ~ j l > ~ ; ~ j ~ ~  lqi , c I I J ~ : U O L I Q I ~ S %  i jnc t lena l  orlr; doe5 r c t  
, 1 , 1 , , pf I i:lGm ~ i ( l I  a s  the r~onlincar \:erclo!? Tor 

!I;!( -11 1 , > 1 1 ~ !  f i , l l ' i j r ) l l  '[)I? [ o \ ] , , \ \  l ? l i ,  h11C2!r7,~cd ! C < I  5101i lh< p:ir~~::lctc~ ( e I i ~ : l t i ! . ~ ~  

itoc h;:s!~c rr~i t '~?sir ,~l  (quntlll;l,i \ur:i!rjej:,,.cl <it thr 5?c(! a1 c posii~ue dr,d k?pn:frr l i l t  z i  
1 1 I . I  , r,/p;i'tc,rl ~vjlll:: the parrrl-i~ei(v csi:mc:res of 

' 1  1 .  ! 3 ;  
(, f c t r J  al  i l l i i  j l l jflLaill  dnd ~ l ' ~ Y e  ti,? ,,, rOI,S 

Sill = (SiCELl) I x  (i~er:uj~~h (iYi) xl($:'il I ) '  ~ ; ,c_l . i  F t ~ r t h e i .  $the itai,dard error s foi tlic 
\ (F3ClD]c + E i , 1 1 '  '3 .  ' ~ ~ i ~ ~ n i i ~ c t e r  rstl jnates are  ~ ~ 1 7 '  Ixgh \ t h ) c ! ~  . , 

Liqrar,;,pij , f;q, rislu,l r c , ~ , a ~ l ~ l , ,  1 I '  : ii ! d i b i ~ ~  t l l a t l l l t ~ ~ ~ ~ ~ ? ~ @ i l  01~f411111013 r ~ i l i 1 ~ ~ 6 5  
I : I  tl L r~su11'; Tilt 110n11nea.r version of : l . ic  

iniSSRi = d ln(SEED1 i- b Ir!( T)-Ei)) + functibil parainclrr estlinales frcd sfid 

' '(lTH) ' I r1  ''i2'*iJ + ale having c.o~~ect slgns signiricai~t and U I I I I  
r I l l (  I3C)IIl k J ' low standards errors The est~mates of watci 

l'hc (or3stdnl term 1s not iiiciudcd 111 q~iallly parameters are Iiav~ng the conect slen 
!lot11 cq 8 ancl '4 because ~f ~ n p u t s  ecjual to b i ~ t  wlth vieak statlstlcal sign!fica:lce T h e  
Ler o then one wou ld  cspec t  the ou tpu t  c,~lculated RMSE 10 779) and hlAE (O 229) are 
isufi  ival) to bc zero as \veil eq 8 a i ~ d  9 ai e v~ ry low for nonlinear function when comparcd 
\ t r~r i :ds t ic  representation of ecl 5 By u~!Ulllnear functlon RMSE j 15 339) and hlAE 
ut!l~r~n,q standard statistical paclcage 5 Plus [I3 157) 113d1rat1ng that nonlineai fornl of zl:- 
7000 tlle pal anleters are estlrnated for 'sot!: s u n l ~ a l  functionis bet-terwhen con;p3red\i,~th 
thc  i ~ ~ i ? c t i o ~ i s  and 13: esented in Table 1 Frnin lineal form of siin'firal function 

Table 1 .  i1aiametcr e s l ~ n ~ a t e s  c1n.d g o o d ~ ~ e s s ~ f i t  s ta t~s t~cs_ for  the i ~ n e u r  and 
r ~ o n l  near dersion.; oj Cobb nouglass survruaiJ~inct!on 

------ - .- - 
Sr,illstic 5 1 4 1 ~ i :  iir version of N o n l ~ n r ~ ~ l  i.~r+1or1 

Cobb-I)ol :~lc~ss  function Cob-Dou:iass func ~ l n n  

I I-'nral-nrtcr cst~rnatcs  

a ([ced! -0 085!0 3 14) 

1~ (seed ) O 179!0 084)' 

c [pi') 2 6179iO 628)"" 
d (sallnil);) 0 2 107(0 494) 

e IBOI')! -0 86610 338) 

11 Goodness ill stat1stlc.s 

RMSE i 5 3?9 0 779 
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