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ABSTRACT 

Soil samples collected from various depths, a t  different sites of Gopalapuram farm 
area, Andhra Pradesh were analysed for their physico-chemical characteristics 
for the suitability of brackishwater aquaculture. The soils are poor in organic 
carbon (0.23 to 0.5 %). Average pH values ranged from 5.2 to 8.4. Low pH values 
are associated with higher values of iron and lower values of CaCO,. Textural 
class of soil varies from sandy loan1 to sandy clay loam. Sandsi l t  ratio values 
ranged from 4.0 to 10.3. Organic carbon, available nitrogen and phosphorus content 
of soil decreased with increasing depth of soil sampling. Iron content of soils was 
positively correlated with increasing depth and negatively correlated with pH and 
CaCO, content. Some important satistical correlations among soil characteristics 
were also worked out. The farm area was suitable lor brackishwater aquaculture 
with suitable management of moderate limitation properties of the soils. 

Introduction soil properties results in aquaculture 
ponds being not used to their full Successful shrimp culture depends 
potential. on two essential ingredients of aqua- 

culture, namely good bottom soil condi- Interpretations of soil analyses data  
tion and high quality water. The for use in aquaculture are difficult, 
properties of soil should be considered because few data are available on 
in selecting a site, designing earthwork relationship between some chemical 
and specifying construction methods to and physical properties of soils and 
provide a watertight pond (Hajek and aquatic animal production (Boyd, 1995). 
Boyd, 1994). Presence of nutrients in Considering the importance of the 
adequate amounts in pond water is bottom soils in the selection of suitable 
essential for successful aquaculture. site and in determining the productivity 
The bottom soil is the resenre source of of brackishwater aquaculture system, i t  
nutrient elements which through the has been considered worthwhile to  
activity of several groups of microorgan- determine some relevant properties of 
isins are released in soluble forms coastal saline soils. In  the present 
(Mandal, 1962). The soil properties investigation, a survey w-as conducted 
depend on the characteristics of the during 1995 to determine the suitability 
parent material from which it has been of land for backishwater aquaculture a t  
derived by the action of natural re- Gopalapuram farm site allocated for 
sources. Sometimes lack of attention on shrimp culture ponds at  Sellore. 
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Materials and methods pipcttc ~l?eti..cjti i icscribecl by I'irs::~. 
Tn&r,!. 

The Gopalapuram farm site n-as 
located in Muthukur Mandal, Nellore Results 
District, h d h r a  Pradesh. The location 
lies at  1 4 O  03'N latitude end 79; 08'2 
longitude. The area receives mean 
ancual rainfall of 543.7 mm, more than 
60% of which is received during June to 
September. The mean annual tempera- 
ture was 29.2"C. The soil temperature 
and moisture regimes for this area arc 
hypertherlnic and ustic, rcspec?ively. 
The saline water source for this farm is 
Kandaleru creek, which is a flood drain 
creek and has brackishwater almost 
throughout the year except during the 
times of flood. 

The total area of land was 90 acres 
in fbur sun7ey numbers and here, these 
are represented as site 1 (21.3 acres), 
site 2 (12.3 acres), site 3 (18.2 acres) and 
site 4 (38.0 acres). 40 pits were luade 
in a zig-zag pattern in 4 sites (10 pits 
in site 1, 5 pits in site 2: 8 pits in site 
3 and 17 pits in site 4). The soil sanlples 
were collected from 0; 50, 100 and 150 
cm depth from each pit in a scientific 
manner. Thus the total soil samples 
collected were 160 111 numbers from the 
four sltes. The soil sanlples mere 
analysed for physlco-chemical charac- 
teristics. The analysed data of same 
depth from all the pits of each site are 
presented in ranges and averages. 

Soil pH, electrical conductivity. cal- 
cium carbonate, available phosphorus, 
organic carbon and i ro~l  content were 
analysed by following the standard 
methods mentioned by Jackson (1973). 
Avaiieble nitrogen content in soil mas 
determined by the alkaiine permanga- 
nnte distiliation procedure of Subbiall 
and Asija (1956). The texture of soil has 
been analysed following Interilational 

Physical cBEcesceederisPies 

Averagc values of soil tcxti~ral ana- 
lysis along with sandsilt  and siiticiay 
ratios fron: all the fbur sites are  
presented in Tablc 1. Textural c!ass c;? 
i- llrst two aitcs belongs to 111a1i1v sand 

and sandy loam whereas for sites 3 a i~d 
4 it is sandy clay loam. Tile average 
values of sand, silt and clay ranged from 
52.5 to  80.O%, 7.3 to 14.0% and 10.0 to 
35.8%. respcctiveip I-Eigh ciay content 
\\.as observed at  sites 3 and 4. The 
surface horizons of all the soils contain 
higher aillounis of sand fractions. 

Soil samples from all the four sites 
did not show the uniform sandhilt ratio 
indicating a lesser intensity of wcath- 
ering. Silticlay ratio \\,as found to be 
less than 1.0 at all the sites. except a t  
50 ern depth soil samples of site 2 iil 
conlparison to sandisilt values of -1.0 to 
10.3. Tile differezce of sandisilt ratio 
was always more than 0.2 between the 
adjacent depths. 

Chemical characteristics 

The range and average va!ues of 
cheniical characteristics of soils are 
presented in Table 2. Average electrical 
conductivity (ECj values for all the four 
sites ranged from 2.68 to 39.92 dSm.'. 
Soil samples from site 2 registered 
lower EC values (2.68 to 7.68 dSm-l) as 
compared to higher values at  other 
sites. There was no diriilite trend in 
EC with depth, pH values ranged fro111 
~noderately acidic (5.2) to alkaline 
range 18.4). Soil samples from site 4 
registered low pH values, Increase in 
pH values with depth was observed a t  
site 2. 



Depth Sand Texture ! a  Snndin~lt  Siii/c!n:- Textural cinss 
(~111) ( ( ?  1 silt I < +  I ratio ratio 

(5 1 

SITE 1 
0 80.0 9.5 10.5 6.42 0.64 
50 60.0 10.0 10.0 8.0 1.0 Loa11iy snild 
100 i'i.5 7 5 15 0 10.3 0.5 and sandy lorn11 
150 70 0 10.0 20 0 7.0 0 5 

SITE 2 
0 78.0 11.0 11.0 7.09 1.0 
50 77.5 12.5 10.0 6.2 1.25 Loamy sand 
100 75.0 10.0 15.0 1 . 3  0.66 and sandy loa i~ l  m - 
150 67.5 12.5 20.0 5.4 0.625 

SITE 3 
0 56.0 14.0 30.0 4.0 0.46 
50 57.5 12.5 30.0 4 6 0.42 Sandy cia) loam 
100 62.5 12.5 25 0 5.0 0.5 
150 65.0 10.0 25 0 6.5 0.4 

SITE 4 
0 55.0 12.0 33.0 4.6 0.36 
50 52.5 12.5 35.0 4.2 0.36 Sandy clay loam 
100 57.5 10.0 32.5 5.75 0.31 
150 60.0 12.5 27.5 4.5 0 45 

Calcium carbonate (CaCO?) content 
ranged from nil to as high as  160%. 
The average calcium carbonate values 
ranged from 0.1 to 1.23 and were high 
a t  surface horizons and decreased with 
the depth except a t  site 2. Iron content 
in  soils ranged from 0.57 to 2.01 %. 
High values of iron were observed a t  
site 4. 

represented in Table 3. Organic carbon, 
available nitrogen and phosphorus con- 
tent  a t  all the sites were negatively 
correlated whereas, iron content was 
positively correlai.ed with increasing 
depth of soii. Similar negative correla- 
tions were observed ibr pH and CaC03 
except a t  site 2. Iron content was 
negatively correlated with pH and 

Organic carbon content decreased CaCO,, whereas pH was positively 

with increasing depth a t  all the sites. correlated to CaCO, content. The 
available nitrogen and phosphorus con- The average values of organic carbon 

ranged from 0.23 to 0.5%. Available tent of soil were positively correlated 

nitrogen and phosphorus average val- with organic carbon content of soil. 

ues ranged from 8.91 to 20.1 and 0.75 
to 2.03 C~nol  (p-) kg1,  respectively and 
showed a decreasing trend with depth 
indicating that  surface horizons are rich 
in nutrient status. 

Important statistical correlation co- 
efficient values for all the sites are 

Discussion 
The importance of soil texture on 

the production of the  brackishwater fish 
ponds h a s  been emphas i sed  by 
Djajadiredja and Poernomo (1972). The 
higher amounts of sand fractions i n  
surface horizons of all the soils may be 
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TABLE 2. Soil charac ter~s t ic~  of Gopaiapurarn land site. il'ellore, A~ld l l ra  Prudesil 

Depth EC pH Org. carbon CaCO:, Iron h. Av. 
(em) (dsn") 1%) iclr ! ) nitrogen phasphorus 

1C moi (p)- 1C ma! ip!' 
kg-'] kg-'] 

SITE 1 
0 0.75 - 69.0 

(23.971 
50 0.75 - 69.5 

(29.85) 
100 1.00 - 40.0 

(23.97) 
150 0.75 - 40.0 

(22.70) 

SITE 2 
0 0.75 - 9.0 

(2.681 
50 0.75 - 13.0 

(4.52) 
100 1.25 - 26.2 

(7.68) 
150 1.0 - 16.7 

(7.43) 

SITE 3 
0 0.50 - 50.0 

(31.11) 
50 0.50 - 40 0 

(24.83) 
100 0.50 - 38.0 

(24.25) 
150 2.50 - 52.5 

133.44) 

SITE 4 
0 21.0-63.0 7.2-8.2 0.45-0.54 0.78-1.60 0.90-1.70 17.5-24.0 1.80-2.20 

(36.25) (7.4) (0.49) (1.23) 11.43) 120.50) (1.96! 
50 225-69.0 3.9-7.9 0.40-0.52 0-1.10 1.20-2.30 17.5-24.0 1.00-2.0 

(39.92) (6.6) (0.45) (1.70) (1.70) (17.35) (1.82: 
100 18.0-56.2 2.8-7.9 0.30-0.50 0-1.50 1.50-2.30 14.0-22.0 0.80-2.0 

(36.57) (5.7) (0.42) (0 41) (1.87) (17.35) (1.46) 
150 20.0-47.5 3.1-6.2 0.20-0.53 0-1.50 1.80-2.30 110-23.0 0.80-2.2 

(33.96) (5.9) (0.37) (0.36) (2.01) (15.23 (1.25) 

Values in parantheses are average values. EC - Electrical canductivitp Org. - Organic. .kv. - Availabie. 

due to impoverishment of finer particles Higher electrical conductivity in  
by surface runoff water. The difference these soils may be due to inundation of 
of sandisilt ratio was always more than saline water a s  reported by Mazi and 
0.2 between the adjacent depths, con- Bandopadhyay (1996). The low p H  
firming the litl~ological discontinuity, values a t  site 4 may be due to high 
instead of homogeneity of parent mate- amount of iron and low amount of 
rial. Qureshi et  ul. (1996) also reported CaCO,. Increase i n  pH values with 
similar findings. depthwas observed at site 2, which may 
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TABLE 3. Some i~nportaizt statistical corrriutions arrior~g soil charc~ctrri.itics 

Site 1 Site 2 Site 3 Site 4 

Depth vs. pH -0.992" O.Si5 -0.839 -0.905 

Org. carbon 
Iron 
Av. nitrogen 
Av. phosphorus 
CaC0,3 

PI3 vs. Iron 
CaCO,, 

CaC03 vs. Iron 
AT. phosphorus 

Org, carbon vs. Av. N 

Critical value at 5% = - 0.961. 
The values denoted by symbol 'a' are significant correlations. 

be due to migration of bases from high the present investigation organic car- 
to lower elevation. The results are bon content is poor (average values 
corroborated with the findings of Singh ranged from 0.23 to 0.5%) and neecis 
and Mishra (1996) and 1T:alia and Rao organic manuring. Chakraborti e t  a.2. 
(1997). (1985) suggested that available phos- 

phorus range of 1.08 t o  2.86 Cmol (pf) 
and jMandal (1980) kg-' was pour for Priraeus monodon, 

reported that high alkaline earth 
accordingly the present soils are pooor carbonates would be u s e f ~ ~ l  in counter- 

acting some of the possible harmful in phosphorus. Chattopadhyay and 
Mandal (1980) reported that brackish- 

effects of organic manuring. In the 
water with high amounts of calcium present study high content of CaCO, 
ions may react readily with water would be useful in neutralizing organic 
soluble phosphorus to render it into 

acids released from organic matter 
inisoluble calcium phosphate. 

decomposition. High accumulation of 
iron at lower depths may be due to 
illuviation of iron compounds to lowcr 
layers of soil profile. Bhaskar and 
Subbiah (1995) reported high content of 
iron and its accumulation in B-horizon 
of soil profiles. 

Organic carbon content decreased 
with increasing depth at all the sites. 
Similar findings were reported by Raji 
et ul. (1996). Chattopadhyay and 
Mandal (1986) reported that soils with 
organic carbon content below 0.5 % are 
poor and needs organic manuring. In 

Some of the propert ies of 
Gopalapuram farm area such as low 
pH, high sand content and low organic 
carbon comes under moderate rating 
according to the classification of Hajek 
and Boyd (1994) i.e. these soils have one 
or more properties that will require 
special attention for the designated use. 
This degree of limitation can be over- 
come or modified by special planning 
and management such as liming, or- 
ganic manuring and additional com- 
paction of soils. The soils may be 
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considered suitable for brackishwater 
aquaculture upon managing these mod- 
erate limitation properties. 
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