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ABSTRACT
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A study was undertaken in Shorapur tal uka of upper Krishna Command (UKP) to know theimpact
of paddy cultivation onthe soil properties. Physico-chemical propertiesof auger samplesat different
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physiographic unitswere studied indicating alkaline to strongly alkaline reaction, while ESP values
of auger samples ranged from 13.36 to 29.11 per cent and organic carbon of samples was spread
between 0.26 to 0.65 per cent . Supervised maximum likelihood method was used to classify IRS P6
LISS-111 imagery using ground truth data which indicated the land use statistics for the year 2005
where paddy covered the maximum cultivated area followed by groundnut, cotton and jowar. In
confusion matrix the overall accuracy for the year 2005 was 86.99 per cent. Both the user and the
producer accuracy were found above 78 per cent for all categories.
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he upper Krishna Project is a major project taken

uptoirrigatedrought proneareas of Gulbarga, Bijapur
and Raichur districts of northern Karnataka. Shorapur
taluka of Gulbarga district offers itself as a best study
areaasit has highest salt affected area before irrigation
and considerable secondary salinized areas, has highest
areaunder paddy crop. The Krishna and Devapur Halla
are the mgjor river/streams draining the area.

A number of national and state level projects like
land use/land cover, soil resourcesinventory, waste land
mapping, watershed development etc. using remote
sensing technique have been carried out generating
enormous database on the present natural resources
scenario. These projects have greatly helped in
establishing therationality of operationalisation of remote
sensing techniques in mapping and monitoring of
information on natural recourses. Keeping theseinview,
astudy had been carried out to interpret the soil properties
and to determineland use/ land cover of UK P with specia
reference to paddy.

MATERIALS AND METHODS

Thestudy areaislocated between longitudes 76°15°
to 76°56’ E longitudes 16°10 N to 16°35 and covers an
areaof 1,66,951.05 hectares comprising of 162 villages
in Shorapur talukaof Gulabargadigtrict of Karnatakastate.
Thesurvey of Indiatoposheetsof 56 D, D, D, D,, D,
D,,, D,,, D,; on 1:50,000 were scanned and geocoded
using ERDASimagine8.7. Finaly all were mosaiced and
subset was created demarcating talukaa boundary.

Digital image analysis :

Cloud free satellite data from IRS P6 LISS I1I
imagery corresponding to path 98 and row 61 for the study
area of Shorapur taluka procured on 27" February 2005

Fig. 1 : False colour composite of IRS P6 LISS image of

Shorapur taluka, Gulbargadistrict, Karnataka (Feb
2005)

was registered and then subset was created as per the
vector layer. Preliminary interpretation of the satellite data
was conducted and GCPs, which were distributed
uniformly throughout the image with minimum root mean
square (rsm) error of less than 0.5 were selected. The
administrative boundaries of the Shorapur taluka were
digitized. Fal se coloured composites of the study areawere
generated using bands 2, 3, 4inblue, red and greenfilters
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Fig. 2: Supervised maximum likelihood classification of

IRSP6LISSIII imagefor February 2005

of the image data (Fig. 3). Physiography and soil vector
layers were overlaid on IRS imagery.
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Accuracy assessment :

Classification error matrix was prepared as thisis
one of the most common means of expressing
classification accuracy, which compares each classon a
category-by-category basis, the relationship between
known reference data and the corresponding results of
an automated classification. Overall accuracy was
computed by dividing the number of correctly classified
pixels by the total number of reference pixels. The crop
acreage estimation was made on the basis of supervised
classification.
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Collection of soil samples :

Forty-nine soil samples at three different depth (0to
0.15m, 0.15t0 0.30 m and 0.30 to 0.60 m) were collected
from paddy fieldsin Shorapur taluka during February 2005
and the chemical properties namely pH, EC, organic
carbon, exchangeable cations (Ca?*, Mg?*, Na* and K*),
CEC and ESP were estimated by adopting standard
method (Jackson, 1973).

RESULTS AND DISCUSSION
The results obtained from the present investigation
are summarized below :

Physiography :

The physiography map showed upper Krishnabasin
occupies the highest area followed by middle Krishna
basin (Tablel).

\Table 1: Physiography of Shorapur taluka

Sr. No.  Physiographic units Area (ha)
1 Dissected hills/ranges 985.48
2 Hill 561.10
3 Mound 719.40
4 Open scrub extensive 699.83
5 Rocky area with or without mountain 17135.19
6 Rocky area with or without scrub 2841.55
7 Steep slopes of uplands 178.10
8 Uplands slightly dissected 1283.85
9 Tangarbal R.F. 2675.60
10 Yadgir RF 2286.44
11 Broad valley 11,414.45
12 Narrow valley 288.44
13 Lower KrishnaBasin 17301.30
14 Middle KrishnaBasin 28046.40
15 Upper Krishna basin 81782.31
16 River bank 3805.22
17 River Krishna 3738.91
18 Sandy island 995.38
Total 2953333.00

Auger samples:

The chemical properties of the forty nine auger
samples namely pH, EC, exchangeable cations (Ca*,
Mg, K*, Na*), organic carbon, CaCO, CEC and ESP
are given in the (Table 2). The pH of the soils indicated
that the soilsare alkaline to strongly alkalinein reaction
ranging between 7.99 to 9.09 In many soil bodies an
increase in soil pH with depth was evident, reaction of
exchangeable sodium and CaCO, under low CO, and
low salt content, leads to higher concentration of sodium
carbonate and consequently, high pH, could be the cause
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‘Table 2: Table showing mean values of chemical properties of paddy growing soils of Shorapur taluka

Depth

pH

EC

Exchangeable cations (cmol (+) kg™

CEC (cmol

ESP

(cm) (125  (dsmy OC(0)  CaCOs(%) —— Mg Na K (Hka) (%)
Gently sloping plain

0-15 841 0.48 0.59 11.60 11.35 4.38 5.25 0.20 35.34 18.14
15-30 8.36 0.38 0.43 13.00 11.83 4.85 6.49 0.22 38.49 18.14
30-60 8.03 0.28 0.26 15.28 13.08 5.78 7.46 0.24 40.45 18.82
Moderately sloping plain

0-15 858 0.86 0.53 11.12 13.58 6.64 6.39 0.37 39.64 17.14
15-30 8.77 0.64 0.44 12.00 15.13 7.28 8.14 0.36 42.60 19.44
30-60 8.44 054 0.37 14.61 16.33 8.12 8.86 0.31 45,01 20.98
Steepy slope

0-15 852 0.80 0.56 9.54 10.01 3.99 5.64 0.31 34.90 16.36
15-30 8.56 0.55 0.46 12.25 11.10 4.68 7.17 0.38 38.34 13.47
30-60 8.23 0.35 0.33 13.78 12.48 5.24 8.19 0.31 41.26 18.82
Rocky hills without scrub

0-15 9.09 0.72 0.65 9.50 12.8 8.2 8.50 0.40 40.05 21.23
15-30 8.68 0.48 0.45 10.50 14.3 9.0 10.47 0.35 42.26 24.78
30-60 7.99 0.28 0.46 12.50 145 9.1 12.27 0.33 45.50 26.97
River aluvia plain

0-15 8.82 2.04 0.47 12.02 11.02 6.28 7.67 0.19 36.86 20.87
15-30 8.83 1.40 0.38 13.78 12.72 6.92 9.63 0.20 42.72 22.88
30-60 8.49 0.98 0.40 15.52 13.66 7.66 9.13 0.23 43.97 22.86
Broad valley

0-15 8.87 0.82 0.56 12.58 14.15 5.60 6.92 0.23 37.58 18.31
15-30 859 0.64 0.43 15.25 15.20 7.15 8.65 0.22 41.43 20.89
30-60 8.25 0.81 0.37 15.58 16.48 7.22 9.00 0.24 45.40 20.67
Rocky hills with scrub

0-15 8.56 0.47 0.55 8.7 185 4.6 5.24 0.07 18.00 29.11
15-30 8.40 0.35 0.40 10.2 20.7 75 8.56 0.08 22.00 2557
30-60 8.04 0.30 0.37 13.1 239 6.0 8.02 0.17 25.03 22.06

for this trend (Cruz-Romero and Coleman, 1975). For
the same reason, it appears that, the soils of Shorapur
taluka under UKP command were associated with
relatively higher pH. Similar observationswere madein
salt affected soils of upper Krishna Project area (Kotur,
1985 and Yeresheemi, 1996). Free CaCO, generally
tended to accumulate at lower depth showing anincreasing
trend of itsdistribution down the soil bodies. Such astudy
in vertisol had also been observed by Krishnamoorthy
and Govindrajan (1977). The general order of
preponderance of cationswas Ca>Mg>Na>K. However,
exchangeabl e cal cium, magnesium and sodium content
wasmorein black soil.

Accuracy assessment for supervised classification :
The main crops for the rabi season were paddy,
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groundnut, jowar and cotton. The land use statistics for
the year 2005 shows that a major part was under paddy
covering 30,541.63 haindicating increase by 11,066 ha.
There was a considerable decrease in the groundnut-
growing region by 6,487.09 ha. Cotton another cash crop
apart from groundnut covers an areaof 11,988.86 haand
Jowar being the staple crop covers an area of 8114.45
ha.

The overall accuracy for the year 2005 is 86.99 per
cent. In confusion matrix percentage of pixels were
classified for supervised classification for the year 2005
(Table 3). The user and the producer accuracy are the
two widely used measures of class accuracy. The
producer accuracy refersto the probability that a certain
land-cover of an areaon theground isclassified as such,
while the user’s accuracy refers to the probability that a
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pixel labeled as a certain land cover classinthe map is

52 . .
£E8|128x23 ZsSY 2 5232 really thisclass. Both the user and the producer accuracy
BAE S8R e B=SmE were found above 78 per cent for all categories.
f"é = Authors’ affiliations:
T |8x883 8388 833g¢ G.S. DASOG, Department of Soil Science and
= Agricultural Chemistry, Krishi Vigyan Kendra,
DHAMTARI (C.G) INDIA
§ cenno o909 99 %aof V.M. DHANYA, GVHSS, TRIVANDRUM
R (FRRER SRE 22656 (KERELA), INDIA
o P N.K. BINITHA, Agriculture Office, KANNUR
EZ|leanee? 999 oRgwnz (KERELA), INDIA
FR | =D S <o — = S A . .
S g U.H. BHANUPRAKASH, Indian Farmers Fertilizers
9 CooprativeLtd. (IFFCO), COCHIN (KERALA), INDIA
g"g s oo c S o e oo =g
SE|lcossS s S S S oo —=23
£ REFERENCES
o0 4 Cruz-Romero, G. and Coleman, N.T. (1975). Reactions
g = responsible for high pH of Na-saturated soils and days. J. Soil
;E =T = R o e S o o ci., 26: 169-175.
58 |3 PE o S.a 8 S o o d
$ = Jackson, M .L. (1973). Soil Chemical Analysis, PrenticeHall of
o = IndiaPrivate Limited, New Delhi.
8 lesies ot e a8 e S B S Kotur, S.C.(1985). Chemical investigationsof salt affected soils
= s R P = . = ] - 2 . . . .
g 2 [FE=mee S < c < c S in Malaprabha and Ghataprabha river valley projects with
S empahsis on genesis. Ph.D. Thesis, University of Agricultural
5 f laomoo~- ="oo om-—o2 Sciences, Bangalore.
= =z oSS oS 2cd oS J o <SS ] ) ) ]
= = T Krishnamoorthy, P. and Govindrgjan, S.V. (1977). Genesisand
A |- <= classification of association red and black soils under
= EE E ny e e M o i oo o Rajatibanda diversion irrigation scheme (Andhra Pradesh). J.
H B &gn—Sca <= S~ <<% Indian Soc. Soil Sci., 25; 239-246.
= = 5
‘;:i Yer esheemi, A.N.(1996). Studies on salt affected soils of upper
= E Krishna Project Command area. M.Sc. (Agri.) Thesis,
5 T leenllese =scs2s c2228% University of Agricultural Sciences, Dharwad.
g 5
2 g leaedoe 99<e o9c9ov
= 5 S s S S S S <o S S S oS
‘B 5
= =
] =
s 7]
= E n ™o o e o~ o !
g = S = S S S+ oo P
= .
= ot bl o — o o~ oo O S T
= 3 b S = R P == s S S o g
E 2
2 Egp s 27 ”
2 3= EE 538 gi
g ::‘) ;E% ':'; g ; E § E é :é *hkkkkkkk
'] _E‘;:Egé,_.=c‘§'__:s:§_h—gg *ok ok ok ok ok
B s |E2icisEEiE3:iiis
Bl &5 |S3=8855838555&=32
o 52 |tdeddid G aSSdd

[Asian J. Soil Sci., 4 (2) Dec. 2009 to May 2010] *HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE.



