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ABSTRACT 
Au-men1 of- m -ail b c w s o n  m .nd uound nhnmp f- dl 
k k p h :  x -".*.he m ) u  i l w d ~ ~ . a n  UV v~mundlq ornmvlcnr 
SIudludstaoflR51C USSUI oi lW3 r a r e  uld bauma'z~lavspl -l 
mc opnd astnb~ban of aquhul iuc  f- ir u. Vdlar Col-c s a w  
mn>lcx  b e  on urc lLu - p-#w oa&- auch u ERDAS b e  

.?.RC tTE9' Somp~w nncoru sere E d  d on be wual aur.bucm 
o f q m I 1 ~ e i ~ ~ ~ s  ~wi.lod P~uumugSy1um G E  50; -2'- usre 
ml.srA ro mc vmna th ! m a  at u m o u  eeoru mC dsld Elrmcal 

anc d- 'he ~ l r u r e  pr.d nnporuus, t n a u m  ?he :nmua )n &ty ov 
4bM1 m l h p  pons Sad a d l u r y  d s p d  u ?h. Lalanet f m c  +klmn 
. d u n f o l J O m  SmloH '85fo63:'rad-carhc 0Bs'a:rBpi 
r ~ C i u o v ~ u a m t h ~ t m m p p o ~ , t h v r e ~  Shnmpdtvra 
L d  d w c s  pmelty xalm r-nhcn u p a n  and M u m  Thare ru no 
&-t M-es m mod p m p m r  dtha #urro& mwmmmt Mme 
add-culaua Surfux am1 b d  &her pIi, dsbld emdu~yity w c  
Prboalad-tythvrthelubub&caIml Ther.tuntmhonoip.atyand 
c k y  m m t  mp.udnththdsplhdd Thaprrmt study hu l h m t h t  
L k  devdmenl  of a q u d t u e  m Vakr Col- rtuvy L d  mt have my 
ad- =pact on the lmi q",.I,w of tha "& .,,WOnmcnL 

Introduction 
Commercial ahnmp culture has 

gund gl&d artention not only k w s  
of the mle ~t played in atrenghemmg the 
economy of 1 country but also by the 
euddm m h p ~  the lndwtry m ~ a t a r d  
in m d  countmas. Amding  to Fmd 
and Agncultvra Organuat~on (FAO), 
toW 14urculture pmduNon d aquatic 

animal8 (sxcludlng squatlc plant,) 
L a a d f m m  8 I mhon bmes in ID& 
ta 41.3&n tonne8 in 2W3 and Inddm 
contribution to world aquaculture 
pmdvetion was 6.2 %. Aquaculture h 
u d o r m d  h r n  tradiuonal &nty to 
mmmekal hmmg of high dl in the 
early nineties. Ths area under 
aquaculture in& fmm 60,235 hn in 
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IMPEDA 20051 This rapld Bxpanalon of ;he mpact df aquaculture development 
aquaculture in lndaa has led to the  onaotlcharactenat~ntnVellar Coleraao 
gmwlng concern about m Impact on the e a t u q  complex 
environment Since braek~ahwater is 
generally "red for prawn culture, i t  

and 

enhances the l e ~ e l ~  of salt in soils, S L d y a ~ o  
maklng them sallne IDwtved~ and 
Sreenrvss Kandnka, 20051 Salilurahon 
of agricultural l s n d l  nearer to 
aquaculture farma due te the seepage of 
water from ahnmp panda has become one 
ofthe mqlor enwanmental issues Many 
reviews led to t h e  eonelus~on t h a t  
aquecuiture has both posttive s a d  
negative Impacts and occasionally 
negative lmpaeta have received wlde 
pubhnty (Csavaa, 1994) 

Nature afthe botwm a011 la of 
g i r s t  importance ~n brack~shwater  
aqvadture  mere a mereaamgewdenee 
that thecondition of pond bottom rstlsrta 
tha exdrsnga ofaubstancei, between aali 
and water (Boyd, 1995) Charactenauca 
ofsolla amtable for earthen shnmp pond 
eanatruetmn ~nclude adeouate clav . . 
:octez! . ,u ~ r ~ a x c  conle':, p-opr  80:: 

te*:~.eand proper ;% H o w e r ~ n  211! 
Lnix~cmsn:a.r)ana nave jaen.n*d 
ta mqlar outbred of shnmp hsealios, 
degradation of resources and eonfllcb 
with other eoastal usera The unpact af 
abrlmp farma on aal ini ra t len of 
a g n c u l t m l  lands is not dorumenled 
b d a n  the rhnmp farm area developad 
m the nearby reglons v h c h  a essential 
for areas with mtcnaa agr~eul tural  
aaivlty in pronmity ta ohnmp farma 
Evduabon ufimpaet. of shnmp f m r m g  
.mil ba w& m rsduang the adversa 
tmpasta ~f any md alaa to a h a p  ths 
pmject to svlt 1 4  anvlmnment. Them 
IS a neceaatty to sales8 t h e  sail 
characbnahca m and m u d  the ahnmp 
frrm with d m m m  ro the d l G c  an. 
o f ~ ~ f . r m s ~ o b r ~ ~ . T h c  

The atudy area (Fig 1) hea between 
10°45'. 7950'E and 11°20'- 11°30' N. m 
Cuddalore distnct afTamd Nsdu w h l d  
conslats of Plchsvaram, a wsll.know~ 
place for luxuriant growth ofmlulgrovea 
Thm area ws. dsclarsd aa reaerve forest 
zn 1807 Auhcennio marina and 
Rhirophaiaap are the downant apeaee 
of manmovss w ~ b  a total area of 1358 
ha (Selvam e l  d., 2W6! Mqlor paman 
of the studv ares waa under oaddv . . 
cultivntlon and aquacul ture  has  
developed ~n a large scale In early 
ntnettes Shrtmp farmera pract~esd 
impmmedlmdfxed extenrive fa- of 
tiger ahnmp wbth s a&ng denstty of 
4.10 PUm' w t h  two mops per year 

Aasrssmnl of agumullum ano 

Indran Remote Senelug SatelLte IAS 
IC Linear ImagmgSeUScanrung[LISS) 
III S e ~ m r  dlmtal data  was used to 
delxnrsta the  h e a l  extent and sparla1 
hatnbutmn of aquacvl tm farma The 
d i ~ t a l  data  waa tmponed to ERDAS 
Image format end enhanced wttb 
M e ~ e n t  enhan-ent (spahal. spectral 
and radiametnc! techluques The hgltal 
Image was geo-referencod uaing the  
reaampled toposheet 58Mll5 to rta 
mrreapandmg g a o ~ a p h i c  &area by 
aamgning 40 gmund contmi painta aod 
reaampled to  23.5 r 23.5m pixel 
drmenaian The land uae classes w6ro 
rdsothfied baasd on t h e  image 
characteristles developed by Space 
Apphfatian Center. Ahmedabad. Tne 
r a m p l n g s t a ~ o t ~ . u e m h d  onthe 
drsmbutim ofahrimpf- ( F w l )  md 



t h e  latltudea a n d  longitudes were 
measured uaing Global Paaitianing 
Syatsm (GPS1 

Andyahs of mil chamlcri8irhes 

In order to asseaa the  impact of 
s h n m p  farming on t h e  soil 
eharaetsnshcr in and m u n d  the ~ihnmp 
farms, lamplea laem mlieetedfromthrae 
panda af each ahnmp farm and away 
from each farm a t  s distance of 0, 
50, 100 and 250 m d m g  awry month 
of the nrltvre p n a d  of aummar mop of 
2003 and 2004 Ten loeationa were 
aeleeted for the atudy and the aamplea 
h m s a c h  farm wem mlleeted at  6 pomta 
lo n g  lag faahon and h m  other pointa 
at 0-10.10-20.20-30,3040 and40-50 em 
depthwith aoil auger The aamplas were 
mr dried, pawdered. sieved through 80 
meah a w e  and adynad br pH I1 2.5 
soil. water auapenalon), eleetrlcal 
eonduetlvity (EC . 1'2.5 mhl: water 
suspnaonl, organic wbon (OC1, water 

retention eapaoty (WRC), pomaity and 
aail texture  fallowing s tandard 
pmedursa (Piper, 1966. Jaduan, 19611. 

Stotzahed mdyrrts 

The results Were subjected to  
onsway ANOVA and the t reatment  
meana were compared with Duncan's 
mdhple  r m p  teat a t  0.06 probability. 
Correlatmn teats were performed to 
aaaess !he relatlonahp among the aml 
proprtiea. The mean @ail properties 
before the atartafmlture and d u r i n ~ t h e  
culture panod were compared w ~ t h  
'Studsnt '~  t teat' (Gamer and Gamaz, 
198d). 

Results and d i m i o n  
The land uae eatsgonea identified 

fmm the saraU~U data were aquaculture 
farma, manpovea, apxul tural  lands, 
fallow h d ,  sand, settlements, m u d b t a ,  
agr!eultural plantatton and f a r e d  
plantahon Fmm the satellite daLa, the 

Fu 1 Study urn map and the h M n  of~hnmp f- 



aiaa under ahrrmp farming was 
oathmated aa 346 78 ha and the 
aquaculture farma were developed 
nearer t o  agi~cvltural fields (Fig 21, 
whch ~n&cated the posaihle canveman 
from esrller agr~eultuial  lands for 
aquadture The anmpLog stahons were 
fixed from the resultant map for the 
unxfarm d ~ s t r i b u t ~ o n  and realiatlc 
lnterpmtatzon of noil ehlraefanafla 

837and785ca801mshnmpf-~~1d 
a ~ o u n d u r g  enwoment m~~peeaycly on 
the swface sal  (Tsbls 2) The pH valuer 
in all farma were in optimum rllllge (6 5 
to 8.61 for shrimp farming The pH rn 
shnmp ponds were aLahtlv hnhsr thm 
the auA-enwoAaht (&. 31 and 

theoMofculture(Tahle 1) Dminsthe Pi. 3. Charmd p r o m -  of.oli in md 
culture pricd, pH r& h m  1.86 to amund th hslhnmp famu 



TOLE 1 Sod ehamelrnalur in ondomund ahrimp /arm8 k f o n  the cdlvn  rid 
Paramem Ihsvlnce avsy from a h p  farm Im! 

Pond 0 50 100 2SC 

PH 7 9910 16% 7 81r0.01' 16530 72' 7 1710 10' 7 69~020 '  
E C I U m )  578x003' 489r02Zb 529r031b 501*006' 4493062' 
Orgaruc mbon 151 0 71x0 06, 0 93r0 ll* 0 94r0 48' 0 9 l i 0  20b 1.OZr0 25' 
Pormty !%l 52 81.1 42' 51 6820 63-2 19r149' 51 27r0 54 3110 97' 
WRC !%I 5 1 2 8 t l U '  5017x078' 4935r101" 5231t143b 5 1 8 ~ 1 8 2 '  
Sand !%I 5745r18Oh 55 10~105 '  5452*085* 5180*132* 56 15*2 15" 
Sllt !%I 15 40rO.W* 18 lOr205. 17 5522 00. 13 85r3 07' 15 65i2 15- 
Clayl%l 23 25t0 35' 24 85r 2 LO' 24 00.0 80' 25 20r144' 25 26rO 51b 

Note Value8 wrth alrmlarauparacnpt alphabtu are not l~gruhcant ! b O  051 

TOLE 2 SurfDct rod rhamrrrulus in and ornvnd ahnmp farma dunw the cvi lvr rp i~od 

Parameter Dlamea away from ahnmp farm iml 
D""i n ,"" "m 

-- - ~- ~- -~ ~ ~- - 

EC (dyml 8.82~0 37' 7 85r0.2Zb 6 2510 4gb 5 2910 18' 5.27t096' 
O r p c  carbon 1%) 1 1 7 ~ 0  ZP 0 98t0.21' 105+0.24- 0 87t0.18' 0.88r0.16' 
Poroalty f%1 57 E L 1  29' 55 6311 35' 56 3411 73' 56 93x1 2 0 V 8  91r l88 '  

Sand !%1 5895t280b 59151180. 5825r125" 5966*255* 5 7 W t 3 4 5 b  
Slit !%I 16 25t195' 1660%145* 15 90r3 05' 13 7534 35' 1 6 3 5 ~ 3  05* 
Clay 1%) 2575t150' 2425r225' 2585t180' 26601235.' 2575t0961 

Note Vdw nth amlar muparampt dphabcU we not stmdcant lP2O 061 

there waa a d e c r e e  m pH aa depth of 
s a m p L n g m a s s d  Thsrew~ not much 
variation m pH of t h e  surroundlag 
enwonmsnt, in p a d s  mth law or high 
sd DH. the a d t v  of water abavs the 

Before the  a tar t  of culture. EC 
ranged fmm 5.75 to 5 8 1  dS/m in the 
mndn and 4.48 to 5  29 dS/m in the  
aurmundim en-nment The aver- 

the mil ,&ty up to a distane. of 100 m 
ur the a m m d m g  mwonmsot d m g  
the  cu:ture perled The EC values 
d e c r d  F y 3 ~ ~ 5 2 8 d S i n a r I W m  

from the p n d  and &r that did not vary 
much M the bsuurce mneased Hlgh EC 
values m ahnmp p n d a  are due to the 
st-bonofbrach8hwatcrl25-Ippt) 
durxns the  cul ture  psrtod and the  
optlmvm EC far ahnmp culture wan * 
ddm(Boyd.1885). The l c i i a h t y  in the 
n h p  p o d  raa  46.68 46 hlgher than 
the  rurrounbng env~ronmeot In the 
study area. the nature of the sod wse 
d n e  ( Soil S w e y  Repn, 19181 before 
the mtart of a q u a d t u r e  EC vduca are 
decuive the deterloration of la11 
prsperttes due to the  etagnatton of 
braehhwater ( h v e d i  and Sreeruvaa 
KamdtiLa. 2006). Adjacent loeatlon of 
lhrimp famu and q r i a l t u r d  lands had 
indicated t h a t  selinlaatlon la  not s 
problem at present. However, eontrL- 



hution of nhtrmp culture to the b d t  up h a m  
of satla through aeeandary s h a a t i a n  

'' 
procew cannot be ruled out m the long 
run 

O r g m c  carbon ranged from 0 13 to ' '" 
0 85 %before the sm ofcultwe m d  0 88 
to 146  R dunnn culture w n c d  In the " .  
ahnmp f m a  Theappl~catlanaoforgaruc 
manure and feed have ~nereased the , , 
orgamc matter load an the pond surface 
due m ~ecumdat lon afuneatpD fesd and 
dead plankton In the surface a011 efthe 
aurrovndingennmnmsnt, ttvaned Fmm 
0.9ltal.02%andO87%m105%bef(1re 
and d m n g  the d t u m  pencd respect- 
wely The a r g m c  carboo valusa did not 
vary much m awounbog areas as the 
major actlvlty wsa agriculture In the 
adlaming srsas. The orgsnle carbon 
eontent was a~gn~fieantly hlgh on the 
surface aoll and deereased mth mcreaae 
m depth tFi. 31. Hlgher mneenvntlona 
of OC m the uppermost few &metres 
of aoil layer m all f m s  may be due to 
the aal~ds m the flocculent layer, w h l d  
aettle on La the a011 aurfaee. Micro- 
orpamsms eaaily demmpoas the o r g m c  
carbon input m the squaculture panda 
as they have law cancanvatlono of fibre 
llnd low C N ratto (Boyd, 19951. Hence, 
the orgamc carbon m pond aorls due to 
a p t n g  Is more or Isan the aame There 
was no  ev~denee of development of 
adversa a011 quality to older ponds 
(Munalrz r l  0 1 .  1995). I t  could be 
athihuted that the L ~ b u h o n o f o r g m e  
carbon mntpnt in the aunoundng soila 
vary mth actmt~sdvegetation on the 
avrfam horinm. Ckgaoiematter mntsnt 
was htgh dur ing summer due to 

. I , , , , .  
(0 

Pcm 0 ICI 100 2% 

LM.mmmnm,m, 

+&lorn +,wn r l & l O r r w a + O Y l m  

Flp 4 Phyalcal propertlea of aoil In and 
around the ahr~mp f m  

The paroaity vaned from 5 1  39 ta 
54.23 9i and 51.27 to 54 31 96 m shrimp 
ponda and rurround~nga respect~vely 
bafom the atart ofculture D u n n g d t u r e  
n e n d  mmsio ofthe surfacesod r d  
fma 5 2 2 2  2 5 ~  80 LZ and65 63 m 5 i 9 1  
% m thr i m p  !am and u7omorng 
envarunment Table 2 There vrsr 3cr 
much change In parvrity with t h e  
increase tn &stance fmm the pond (Fig. 

d e c o m p o a ~ t ~ o n  of organic baarlng 41, as the tertvral asparatea and land 
materide (Adhikm rtd. 19811 I t  waa haed aetlvibea were aot varyng much 
dsa ohaarvsd that the f m a  mth hgh Pome~w was brh m the ~ ) u r f n ~ e  howon 
clay mntent had b h  value of o-e of the sad., due m comparatively b g h  
carbon as thsae wars locarad c l w  0 the content of og .n ie  matter m h s  swfae 
mangmva are- h o w =  Shnmp cultwedid not lniiuence 
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SAM The WRC v a n e d  from 49 44 to 
I 53 12 W m ahnmp farms and 49.35 to 

52.31 % m  aurrovndlnga beiare the at& 
of culture I t  ranged from 46 96 to 
51.58 W (Fig. 4)  and 47.2 to 49.81 % In 

shr lmo farms and surround~nrrs  
respctlvely d m g  culture p n o d  The 
vanatIan m WRC between the p n d  ~ o d  
and the rurroundmgennronment could 
be amibuted to accumulstlon oforganic 
matter m ponds dueto uneaten feed and 
faecal matter, w h ~ h  m ~ g h t  have acted 
aa blnLnn matenala S a ~ l s  w t h  hwh 

rm 

1 
water retention cspaoty (more than 40%) 
ean make gmd earthen pandrnmhucdon 
by preventing loaaes due to seepage 
Texture, bulk denalty, argalue matter 
and apfflficgranty dete-e the water 
retenuon by sail W s large extent Water 
reteatian propertlea of a011 detemunea 
the  aeepage rate (Boyd, 19951, which 
lduencea  the movement ofureter tothe 

o ~ ~ m n w h r m i r n ~  oeeura only through evaparatbon. 
my Reduang seepage m s pond s h r  it is 

built ia often difficult and expenswe 

Wni.homF.hmIrni 

I @lorn I1Urnrn Onsr EmMrn I W r n  

Fxg 5. Sail icriura at difImnt d s p h  rn and 
m d  shnmp fmm 

pamsrtydtha lo3 and rhe cbagm were 
duo to high wrd mtm ~ t u r d l y  p e n t  
m the A. Thaw hdmm mmboratd 

M a t e d  aueh aa bentmute and day can 
be applied in the pond bottom, or in 
extreme canes synthet~o l~ners can be 
inatdad (Telehert - Coddingan el d , 
1969) during the process af construction. 

The texture of a011 has mreetbemng 

m the shnmp pando and 56.1Jo 67 60 % 
sand, 13 85 to 18.10 W a ~ l t  and 24 00 to 
25 25 4. clav in t h e  surroundinr  - - 

environment before the start of cult- 

with M-h rt d (1985) and PmuL siltand24 26%to28.W%day mnhnmp 
and PagLai (1936). p a n d ~  and svmvomngs rtspctlvely 



T a u  3. Cornbtian mmr of mdpmpriru tn th. h.rhnmp mndp 

hpth pH EC OC Pornit7 WRC Sud Sdt Clly 
kpth 1 
pH 4945' 1 
EC 4 l W  0766' 1 
K 4.910- 0.857' 0851- 1 
Pom81N 4.945- 0 913. 0576' 0 851- 1 
WRC 0 085' 4 7M' 4864' 4 9 5 T  4.1W 1 
Sud 4.996- 0.923' 0.76' O W  0 95h -0 883' 1 
Silt 0 . W  4 779' 4 44t 4112' .O 951' 0 574' 4 . W  1 
Clay 0 11< 4715' 4 8 W  4.821' 4.5W 0.925- 4.162' 0 338 1 ..- S w i l - 1  l a d  P s 0 01 ' - Stpfirant lavsl P a 0 06 

i o m a  

kpth pH EC K Pomatw WRC Smd Sllt Clay 
Both  1 
pH 4815' 1 
EC 4 5% 0.412 1 
OC 4W.6- 0199' 0394 1 
Pomlty 4 110' 0 €44' 0 193 0 702' 1 
WRC 0 741' -0 873' -0 776' 4 561' 4.210 1 
Sand .0711' O.5W 0609' 0 827 0 371 4.82S' 1 
Stit 0 887 4 887' .0.339 4441 .0 547 0.518' 4 W 1 
C b  0 081 0 193 -0 288 4 OW 0.228 0 311 4363 4,214 1 

'.-S!mfiunt lwd P s  001 ' -5ipuficant lae l  P s  005 

The ahnmp eulhrre L d  not innuence the 
aoil texture as there wan not much 
change before and d u m g  the e u l t m .  
Them was not much differen- among 
the textural separates uL., d, silt and 
clay In shrnmp ponda a n d  in t h e  
nearby environment. The nand mntent 
deereaacd m t h  mm- m depth of mil 
pmfila. The talturc oftha aoil was sandy 
day loam Smcs liner p h d e a  are more 
achve than marse ones, the magmtude 
afachvlty ofthe soil phase is d e t e r r u e d  
largely by ita textural compoaltlon 
T e n d  and chermd p m p n i ~  ofpond 
ao>la vary wlth pond depth, eiay and 
organle matter accumulate m deeper 
areaeofpnda(Boyd, 1995) Adayey aarl 

nch m o g s n i e  matterenmuqe8 pmib 
of beskc  blue green algae, which along 
m t h h  m a t e d  rmavmpm~m form 
t h e  main food of moat of t h e  
bradorharater mimala (Boyd, 1985). A 
hgh clay mntant reduces the seep- of 
water, thereby prevsntlng or red- 
t h e p s i b l e  dinisation mnenrby are- 

The mrrelsbon mat= among the 
mil p p r t ~ e ~  m d  depth of sampling in 
shrimp ponda and in the aurroundmg 
environment dur lng cul ture  period 
(Tables 3 and 4) mhcated that l o l l  oH. 
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