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ABSTRACT

Soil samplesfrom twenty agricultural fields of Bantwal taluk of Southwest-
ern Karnataka, India, were subjected to analysis of physico-chemical pa-
rameterslike, soil texture, pH, electrical conductivity, organic matter con-
tent, total nitrogen, P, K, Na, Ca, S, traceelementslike Fe, Mn, Zn, Cu, Mg,
and B. Simple correlation or Karl Pearson’s coefficient of correlation was
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established between the parameters and in this paper the results are dis-
cussed with respect to the statistical significance of the correlations ob-

served.

INTRODUCTION

Agricultureproductivity of an areadependsonthe
quantity and quality of thesoil and availability of water.
Qualitative studiesof thesetwo physical factorsreves
many interestinginformation. Thishelpsin determining
thetypeof cropsand variety of speciestobegrownin
an areaand whether any aternatives can be suggested
for the study area. The correlation between different
parameters can suggest how the presence or absence
of aphysico-chemical parameter isaffected with re-
spect totheothers. Earlier literature datasuggeststhat
the correl ation between parametersisvaried in differ-
ent regions. However, for the study areano such re-
ports areavailable. Hence this study was undertaken
to verify if such correationsexist between soil physico-
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chemica parametersof theagricultura soilsof Bantwal
ta uk situated inthe Southwestern region of Karnataka
date.

MATERIALSAND METHODS

Sudy area

Bantwal ta uk lies between the coast and the West-
ern Ghats. Thetaluk coversan areaof about 733 km?,
confined between 74° 54’ 30” to 75° 13’ 18” E longi-
tudeand 12°39’ 42” and 13°1’ 0” N latitudeforming
part of Survey of Indiatoposheet numbers: 48 P/1, P/
2,48L/2and 48 O/4. Thepopulation of thetaluk, as
per the 2001 censusis 3,06,734 with male popul ation
of 1,51,394 and femal e popul ation of 1,55,340 (sex
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ratio is1000:1026), which is spread over 80 villages.
Twotypesof soilsarenoticed inthetauk: dightly ye-
low loamy typeinthevalley regionsand brown laterite
soilsinrest of thetaluk under investigation. Agriculture
isgtill themain occupation of therura areasof thetal uk.
Riceisthemainfood crop of theareawhereasareca
nut and coconut are grown as plantation crops.

Sampling

The soil sampleswerecollected from adepth of 30
cm from agricultural lands of selected villages from
Bantwa tauk duringthemonth of April, using coneand
guarter method. The samplesweredried under shade
and packed for further processing. Thesoll sampleswere
subjected to variousanalyseslike soil texture, pH, elec-
trica conductivity(EC), cation exchange capecity (CEC)
organic matter content (OM), total nitrogen(N),
phosphorus(P), sodium(Na), calcium(Ca), sulphur(S),
traced ementslikeiron(Fe), manganess(Mn), zinc(Zn),
copper(Cu), magnesum(Mg), and boron(B)(TABLE 1).

Kar| Pear son’s coefficient of correlation

Simplecorrelaion or Karl Pearson’s coefficient of
correlationiswidely employed to measurethe degree
of relationship betweentwo variables. Thevaueof ‘r’
liesbetween +1. Positive values of r means positive
correlation between thetwo variablesi.e., if one pa-
rameter increasesthereisanincreaseintheother pa-
rameter. Negativevauesof r meansthat thereisanega:
tivecorrdation, i.e., if oneparameter increasesthe other
decreases or vice-versa. A zero value of r indicates
that thereisno association between thetwo variables.
Whenr=(+)1, it indicates perfect positive correlation
andwhenitis(-)1, itindicatesperfect negative correla
tion. If risvery near to+1 or —1 it meansthat ahigh
degreeof correlation existsbetween thetwo variables®.

RESULTSAND DISCUSSION

Thereaultsof thedtatistica andysis, namdly, corre-
| ation between chemica and physical parametersare
presented in TABLES 2 and 3.

Inthe soil samplesof Bantwal taluk, pH ishighly
positively correl ated with sand and negatively corre-
latedwithsilt. Electrica conductivity (EC) ispositively
correlated with clay; and negatively correlated with
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TABLE 1: Ligt of physico-chemical parameter sanalyzed

Sl. . Method, instrument used and
Analysis
no. reference
pH meter (soil: water)™™

1 pH Digisun electronics systems- 2001,
India. a
. Conductivity meter (soil: water)
2. Electn_ca_ll Systronics conductivity meter- 304,
conductivity India
3 ngirggnaggn Sodium saturation method™? _
' . Jenway PFP 7 flame photometer, India
capacity)
4 Per cent organic ~ Walkley-Black’s wet oxidation
' matter method!™
Total nitrogen By calculation
Available Olsen’s method™!
6. Systronics spectrophotometer-104,
phaosphorous India
. Flame photometer
7. Ac;t/g!gaglrﬁ (ammonium acetate as extractant)!
P Elico flame photometer- CL-220, India
Atomic absorption
8. extralgt-;;é iron spectrophotometer(AAS) P!
GBC 932AA, Austrdia.
9 DTPA AAS®
" extractable Mn GBC 932AA, Australia.
10 DTPA AAS?
" extractable Zn GBC 932AA, Australia.
1 DTPA AAS?
" extractable Cu GBC 932AA, Australia.
12 Calcium AAS?
' GBC 932AA, Audtrdia
AASH

13. Magnesum GBC 932AA. Austrdia

Flame Photometer™

14 Sodium 5o oy PFP 7 flame photometer, India
Available Turbidimetric method
15. (CaCl , as extractant)!!
sulphur

Jenway 6300 spectrophotometer, India

. Azomethine-H col orimetric method™
16. Available boron Jenway 6300 spectrophotometer, India

sand. Thisfactisvery well knownin soil scienceand
clay minerdogy. Theclay isagood ionic exchangeand
it reducesthegrain boundary effectsand resultsin higher
EC, whereassand in contrary induces grain boundary
effect and obviously the EC decreases. The cationic
exchange capacity (CEC) ispositively correlated with
Fe, Mn, Mgand B. Thereisanon- significant negeative
correlation of CEC with sand and non-significant posi-
tivecorrelation of CEC with silt and clay particles of
thesoil. Thisfact further supportstheresultsof eectri-
ca conductivity. Theclay and silt containshigher con-
centration of ferromagnes um mineralscomparedtothe
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TABLE 2: Pear son’sco-€fficient of correlation for soil parameter sof Bantwal taluk (pH, EC, CEC, OM, Total N, Pand K)

pH EC CEC OoM TOTAL N P K

SAND 0.739% -0.761+ -0.475 -0.290 -0.321 -0.372 -0.279
SILT -0.703x 0.518 0.430 0.472 0.485 0.142 0.214
CLAY -0.553 0.859: 0.387 -0.058 -0.012 0.577 0.282
pH 1 -0.551 -0.159 -0.127 -0.160 -0.024 -0.164
EC -0.551 1 0.024 -0.238 -0.213 0.583 0.531
CEC -0.159 0.024 1 0.475 0.498 0.313 -0.250
OM -0.127 -0.238 0.475 1 0.998 -0.532 -0.070
TOTAL N -0.160 -0.213 0.498 0.998 1 -0.523 -0.080
P -0.024 0.583 0.313 -0.532 -0.523 1 0.078
K -0.164 0.531 -0.250 -0.070 -0.080 0.078 1

Fe -0.142 0.063 0.884x 0.311 0.353 0.337 -0.493
Mn 0.274 -0.224 0.670% 0.306 0.305 0.123 -0.134
Zn -0.086 0.406 0.305 -0.008 0.038 0.386 -0.350
Cu -0.094 -0.064 0.333 0.068 0.116 -0.013 -0.179
Na -0.557 0.390 -0.106 0.118 0.095 0.035 0.601
Ca 0.401 -0.180 0.373 0.282 0.301 0.024 -0.137
Mg -0.209 0.350 0.687x 0.214 0.230 0.413 -0.058
S -0.011 0.232 -0.036 -0.523 -0.489 0.340 0.268
B 0.107 -0.167 0.679% 0.385 0.372 0.159 -0.269

Note: xyz*: Correlation is significant at the 0.05 level (2-tailed); xyz+*: Correlation issignificant at the 0.01 level (2-tailed).
TABLE 3: Pearson’scorrelation coefficient for soil parameter sof Bantwal taluk (Fe, Mn, Zn, Cu, Na, Ca, Mg, Sand B)

Fe Mn Zn Cu Na Ca Mg S B

SAND -0.408 0.114 -0.443 -0.206 -0.503 -0.086 -0.401 -0.006 -0.070
SILT 0.249 -0.186 0.210 0.095 0.675% 0.079 0.239 -0.290 0.159
CLAY 0.501 0.024 0.628 0.296 0.100 0.068 0.501 0.421 -0.079
pH -0.142 0.274 -0.086 -0.094 -0.557 0.401 -0.209 -0.011 0.107
EC 0.063 -0.224 0.406 -0.064 0.390 -0.180 0.350 0.232 -0.167
CEC 0.884+* 0.670% 0.305 0.333 -0.106 0.373 0.687x -0.036 0.679+
oM 0.311 0.306 -0.008 0.068 0.118 0.282 0.214 -0.523 0.385
TOTAL N 0.353 0.305 0.038 0.116 0.095 0.301 0.230 -0.489 0.372
P 0.337 0.123 0.386 -0.013 0.035 0.024 0.413 0.340 0.159
K -0.493 -0.134 -0.350 -0.179 0.601 -0.137 -0.058 0.268 -0.269
Fe 1 0.549 0.635 0.483 -0.436 0.411 0.646 0.103 0.486
Mn 0.549 1 -0.098 -0.146 -0.378 0.029 0.769% -0.116  0.816%*
Zn 0.635 -0.098 1 0.505 -0.457 0.510 0.231 0.198 -0.098
Cu 0.483 -0.146 0.505 1 -0.296 0.729+ -0.237 0.612 -0.360
Na -0.436 -0.378 -0.457 -0.296 1 -0.351 -0.140 -0.193 -0.101
Ca 0.411 0.029 0.510 0.729x -0.351 1 -0.179 0.229 -0.064
Mg 0.646 0.769x 0.231 -0.237 -0.140 -0.179 1 -0.194 0.778x
S 0.103 -0.116 -0198 0.612 -0.193 0.229 -0.194 1 -0.561
B 0.486 0.816% -0.098 -0.360 -0.101 -0.064 0.778% -0.561 1

Note: xyz#: Correlation is significant at the 0.05 level (2-tailed); xyz**: Correlation issignificant at the 0.01 level (2-tailed).

impuritiesor tracesof these elementsin sand particles.
Obvioudy thecation exchange capacity reducesin sand
particles containing soil, and hencethefertility of the
agricultura soil automaticaly decreasesinsandrich soil.
Theorganic matter(OM) ispositively correlated with
total N (TABLE 2). Inthe case of micronutrientsinthe
s0il samplesof thetauk, Feispositively corrd ated with
CEC, Mnispositively correlated with CEC, Mg, and
B, Cuispoditively correlated with Ca. Mgispositively

corrdlated with CEC; Mn; and B; B ispositively corre-
lated with CEC, Mnand Mg(TABLE 3). Inthe present
study, except for apositive correlation of pH with sand,
and negative correl ation between pH, siltand clay in
Bantwal taluk, thereisno significant relation with any
soil chemica parameter. A positive but non-significant
correlationisseenintheta uk between copper and pH
in contrast to the study reportsfrom other regiong®.
Theinfluenceof soil parametersonthe DTPA extract-
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ablemicronutrientsin texturally different soilsof arid
lands appeared variable™. In the present study Mnwas
highly positively correlated with boron, thenwith CEC
and Mginthesoil samplesof theta uk. Exchangeable
Mg was positively correlated with CEC and boron;
whereas no significant relation could be established
between Mg and other soil parameters. In the present
study no significant correlation could be established
between avail able sulphur and any other physico-chemi-
cal parameters of the soil samples. In another study,
availableboron waspositively correlated with e ectri-
cal conductivity, organic carbon, and available potash
contents of the soil®. But in the present study, boron
was positively correlated with only CEC, Mnand Mg.

CONCLUSION

It can be concluded from the present study that as
the clay content of the soil increases, thee ectrica con-
ductivity of the soil alsoincreasesand asthe sand con-
tent increasesit decreases. But the pH of the soil in-
creaseswith an increasein the sand content and de-
creaseswith theincreaseintheslt content. Cation ex-
change capacity of the soil isinfluenced by the pres-
ence of micronutrientslike Fe, Mn, Mg and B.

Inthe present study, soil physico-chemical param-
etersshow varying correlations asreported by the ear-
lier workersfromvariousregion of thecountry!®8. Such
statistical studiescould be used to predict the changes
inthesoil physico-chemica parameterswith the appli-
cation of externa agentslike chemical fertilizersand/
organic manures. Theseearly detectionscould also be
gainfully employed by the user agenciesthat planto
suggest alternativesto thelocal farmersto get better
productionfromtheir agricultura lands.

ACKNOWLEDGMENTS

The first author acknowledges Dr. S.N.
Ramaswamy, Professor Emeritus, Department of Stud-
iesin Botany, University of Mysore, Mysorefor his
suggestionsand the University Grants Commission of
Indiafor the financial help provided to carry out the
research work.

ESAIJ, 3(1) January 2008

(1]
[2]

(3]

(4]

51

6]
[7]
8]

REFERENCES

M.L.Jackson; ‘Soil Chemical Analysis’, Prentice
Hall of India Pvt. Ltd; New Delhi, 469 (1967).
C.A.Black; ‘Methods of soil analysis, Part- 1I°,
Agronomy Monograph, 9: American Society of
Agronomy; Madison, Wisconsin, USA, (1965).
T.C.Baruah and H.PBarthakur; ‘A Textbook of Sail
Analysis’, Vikas Publishing House Pvt. Ltd; New
Delhi, (1997).

H.L.S.Tandon (Ed.); ‘Methodsfor Analysisof Sails,
Plants, Watersand Fertilizers’, Fertilizer Devel op-
ment and Consultation Organization; New Delhi,
India, 144 (1993).

C.R.Kothari; ‘Research M ethodol ogy: Methodsand
Techniques’, 2™ Ed., Wishwa Prakashan; New
Delhi, (1990).

H.PAgrawal and D.PMotiramani; Journal of the
Indian Society of Soil Science., 14, 161-171 (1966).
D.C.Joshi, R.PDhir, B.S.Gupta; Plant and Sail, 72,
31-38 (1983).

GJ.Hadwani, A.PGandhi, M.S.Patel, B.S.Yadav;
Journal of the Indian Society of Soil Science., 37(2),
295- 300 (1989).

Snoivonmental Science
A Jndian W



