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ABSTRACT

Aim: To study the effect of tube well irrigation water on soil physico-chemical properties and
available nutrients status of central dry zone of Karnataka, Hiriyur taluk, Chitradurga district.

Place and Duration of Study: Aimangala, Hiriyur, Dharmapura and Javagondanahally hoblis of
Hiriyur taluk, Chitradurga district from January, 2019 to September, 2019.

Methodology: Ninety-six soil samples using GPS from 0 - 22.5 cm depth were collected randomly
representing Aimangala, Hiriyur, Dharmapura and Javagondanahally hoblis of Hiriyur taluk,
Chitradurga district. The soil samples were analyzed in the laboratory for various physico-chemical
parameters (pH and EC), organic carbon and available major (N, P,Os and K,O) and micronutrients
(Fe, Zn, Mn and Cu) status.

Results and Conclusion: The results revealed that the villages studied in different hoblis were
saline to sodic in soil reaction, non-saline to saline, low to high in organic matter content, low to high
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in available nitrogen, low to high in available phosphorus and low to high in available potassium
status and sufficiency in micronutrients viz., Cu, Fe and Mn and deficient in Zn in some of the

villages.

Keywords: Available nutrients; fertility; management practices; saline; sodic.

1. INTRODUCTION

Salinity induced land degradation is one of the
major obstacles to sustainable agricultural
production in many arid and semi-arid regions of
the world [1]. Increasing soil salinity and sodicity
are serious worldwide land degradation issues
and may even increase rapidly in the future [2]. It
is estimated that 1.5 billion hectare of lands, all
over the world, are salt-affected [3]. In India,
the area under salt-affected soils is about 6.73
million ha with states of Gujarat (2.23 m ha),
Uttar Pradesh (1.37 m ha), Maharashtra (0.61 m
ha), West Bengal (0.44 m ha) and Rajasthan
(0.38 m ha) together accounting for almost 75%
of saline and sodic soils in the country [4]. Saill
salinity problems are encountered in almost all
the districts in Karnataka and AP. The area
extends to about 0.176 million ha in AP, 0.2
million ha in Karnataka, 0.0427 million ha in TN
and about 0.03 million ha in Kerala [5]. Around
50,000 ha of salt affected area are present in
Chitradurga district out of which 30,000 ha is
present in Hiriyur taluk alone [6].

All soils contain some amount of soluble salts,
which is indeed essential for the healthy growth
of plants. If the quantity of soluble salts in a soil
exceeds a certain value, the growth and yield of
most crops is adversely affected. Such soils,
which contain excess soluble salts, adversely
affect the plant growth, are called the salt-
affected soils. These soils are grouped into two
classes depending upon the nature of soluble
salts, physico-chemical characteristics, plant
response and the management practices
required for their reclamation namely, saline and
alkali or sodic soils [7]. Sodicity signifies the
predominance of exchangeable sodium (Na®) in
the soil. Sodicity in soils has a strong impact on
the soil structure. Dispersion occurs when the
clay particles swell strongly and separate from
each other on wetting. On drying, the solil
becomes dense and hard cloddy and without
defined structure form [8]. Salinity refers to the
amount of neutral soluble salt in soil, such as
sulphates (SO,), and chlorides (Cl). Strongly
saline soils often exhibit a whitish surface crust
when dry. Most saline soils cause yield reduction
in crop plants by reducing osmotic potential of

soil water. This makes lesser availability of water
from soil. Therefore, crops suffer from water
stress and result in physiological wilt. In irrigated
lands, the major causes for salinity are a
combination of poor land management and crude
irrigation practices.

The problem of salinization is aggravated by
restricted land drainage in most part of the
command. This facilitates accumulation of
soluble salts over a period of irrigation. Further,
semi-arid climate keeps salts in surface layers
and adversely affects crop growth. Vani Vilas
sagar dam was constructed in Hiriyur taluk of
Chitradurga district, Karnataka during 1906, to
provide irrigation for parts of Hiriyur and
Challakare taluks. Due to alkaline nature of Vani
Vilas sagar irrigation water, the soils which are
irrigated have gradually become sodic and
another reason is inadequate drainage. Hence, a
survey study was undertaken to study the soll
physico-chemical properties and available
nutrients status of salt affected soils of central
dry zone of Karnataka, Hiriyur taluk, Chitradurga
district.

2. MATERIALS AND METHODS

Ninety-six soil samples using GPS from 0 - 22.5
cm depth were collected randomly representing
Aimangala, Hiriyur, Dharmapura and
Javagondanahally hoblis of Hiriyur taluk,
Chitradurga district, in the cropping period of the
peak dry season (January, 2019). Soil samples
were first air-dried in shade, then powdered and
sieved through 2 mm sieve then stored in clean
polyethylene containers. Processed soil samples
were analyzed in the laboratory for various
physico-chemical parameters (pH and EC),
organic carbon and available major (N, P,O5 and
K;0) and micronutrients (Fe, Zn, Mn and Cu)
status by adopting standard analytical
techniques.

The soil pH was measured in 1:2.5 soil water
suspension using pH meter and EC (dS m™') was
measured in the supernatant solution of 1:2.5 sail
water extract using conductivity bridge [9].
Organic carbon was estimated by Walkley and
Black’'s wet oxidation method [9]. Available
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nitrogen was estimated by modified alkaline
KMnO,4 method [10]. Available phosphorus was
extracted with Olsen's and Bray's reagent
depending on their pH and the amount of P in the
extract was estimated by chlorostannous
reduced phosphomolybdate blue colour method
using spectrophotometer at wavelength of 660
nm [9]. Available potassium was extracted with
neutral normal ammonium acetate extract and
determined by using flame photometer as
described by [9]. The micronutrients were
extracted with DTPA extractant and the aliquot
was assessed by using Atomic Absorption
Spectrophotometer [11]. The surveyed soll
analytical data was statistically analyzed as
described by [12].

3. RESULTS AND DISCUSSION

The results of physic-chemical properties and
available nutrient status of soils were presented
in Tables 1 to 4.

3.1 Soil pH

The pH of soils (0-22.5 cm) of Aimangala hobli
varied from 7.87 to 9.05 with a mean of 8.52. The
highest and lowest pH values were observed in
Metikurke (9.05) and Mayasandra villages (7.87),
respectively.

In Hiriyur hobli, the pH values in soils (0-22.5 cm)
ranged between 7.42 and 8.81 with a mean of
8.29. The highest and lowest pH values of 8.81
and 7.42 were recorded in surface soils of M.G.
Colony village.

In Dharmapura hobli, the pH values in soils (0-
22.5 cm) ranged between 6.88 and 8.82 with a
mean of 8.19. The highest and lowest pH values
of 8.82 and 6.88 were recorded in surface soils
of Chillahalli and Devarakotta villages.

The pH of soils (0-22.5 cm) of Javagondanahally
hobli varied from 7.10 to 8.52 with a mean of
8.09. The highest and lowest pH values were
observed in Adivala (8.52) and Patrhalli villages
(7.10), respectively.

Soil reaction was found to be slightly alkaline to
alkaline as the soils studied were under arid to
semi-arid region and hence not subjected to
leaching losses of cations. Similar values were
reported by [13] and [14] in black soils of the
GLBC area.

3.2 Electrical Conductivity (EC)

The soils of Aimangala hobli were non-saline to
saline in nature with EC values ranging from 0.19
to 2.20 dS m™ with an average of 0.48 dS m™ at
the surface. Highest EC value was observed in
the surface samples of Mayasandra (2.20 dS
m™") village and the lowest EC value was noticed
in Metikurke village (0.19 dS m™).

The electrical conductivity of Hiriur kasaba hobli
varied from 0.21 to 2.00 dS m™ with a mean of
0.70 dS m' and was non saline to saline.
Kunikere village soils recorded highest electrical
conductivity with a value of 2.00 dS m™'in surface
depths. Lowest electrical conductivity value (0.21
dS m™) was noticed in surface soils of M.G.
Colony village.

In Dharmapura hobli, the electrical conductivity
varied from 0.11 to 5.01 dS m™ with a mean of
0.64 dS m™in surface depth and were non saline
to saline. Devarakotta village soils recorded
highest and lowest electrical conductivity with
values of 5.01 dSm™ and0.11 dS m™.

The electrical conductivity of soils of
Javagandanahalli hobli ranged from 0.16 to
10.21 dS m™ with an average value of 0.84 dS
m™ and were non saline to saline in nature. The
highest and lowest electrical conductivity with
values of 10.21 dS m™ and 0.16 dS m™ were
recorded in villages of Patrehalli and Adivala,
respectivley.

The lands are bound to be saline because
groundwater being highly saline both during pre-
monsoon and post-monsoon and lesser leaching
losses of cations due to arid and semi-arid
climate [15].

3.3 Organic Carbon (OC)

The organic carbon in soils of Aimanagala hobli
ranged from 0.30 to 0.99% with an average of
0.64%. The highest organic carbon was noticed
in soils of Tavandi village (0.99%) and the lowest
was registered in Mayasandra village soils
(0.30%).

In soils of Hiriyur kasaba hobli, the organic
carbon content varied from 0.27 to 0.99% with a
mean of 0.73%. The soils of Babbur village
recorded highest organic carbon (0.99%) and the
lowest (0.27%) was recorded in M.G. Colony
village.
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Table 1. Physico-chemical properties of soils of Aimangala hobli, Hiriyur taluk

Sl. no. Village GIS readings pH EC Organic Available N Available P,O5; Available K;O0 DTPA- extractable Cu DTPA- extractable Fe DTPA- extractable Mn DTPA- extractable Zn
(dS m™) carbon (%) (kg ha™) (mg kg™)

1 Metikurke N- 14°00'27.99" 8.38 0.32 0.51 244 65.6 296 2.15 5.10 22.16 0.94
E- 76°34'42.56"

2 N- 14°00'27.36" 8.82 0.34 0.60 283 24.9 307 2.41 6.90 21.40 0.47
E- 76°34'37.14"

3 N- 13°00'27.36" 8.42 0.19 0.45 219 50.6 296 1.72 4.89 21.60 1.19
E- 76°34'36.13"

4 N- 14°00'32.47" 7.93 0.41 0.81 373 45.8 472 419 18.77 26.38 2.37
E- 76°34'27.68"

5 N- 14°00'33.48" 8.12 0.28 0.81 373 31.5 437 2.75 8.25 29.16 1.31
E- 76°34'27.67"

6 N- 14°00'36.24" 8.30 0.33 0.60 283 275 588 2.38 7.62 25.68 1.19
E- 76°34'12.67"

7 N- 14°00'36.23" 8.55 0.26 0.39 193 11.4 671 1.73 9.30 23.28 0.61
E- 76°34'11.66"

8 N- 14°00'34.18" 9.05 0.32 0.42 206 39.6 530 1.68 9.63 20.38 1.08
E- 76°34'00.48"

9 N- 14°00'34.79" 9.00 0.38 0.45 219 38.1 548 2.49 10.03 23.62 1.22
E- 76°34'02.12"

10 N- 14°00'38.94" 8.49 0.27 0.45 219 16.5 453 2.08 8.50 22.72 0.51
E- 76°34'05.95"

11 Suraganahalli N- 14°00'37.97" 8.02 0.36 0.66 309 14.3 354 2.54 6.71 25.74 0.54
E- 75°31'04.90"

12 N- 14°00'33.97" 8.70 0.29 0.75 348 15.4 304 2.64 6.57 25.74 1.68
E- 76°32'44.55"

13 N- 14°00'25.19" 8.14 0.97 0.96 438 36.3 1031 2.00 4.32 29.02 2.73
E- 76°32'42.65"

14 Tavandi N- 14°00'25.18" 8.86 0.43 0.51 244 20.9 199 4.07 6.41 26.00 1.03
E- 76°32'42.65"

15 N- 13°59'25.75" 8.33 0.83 0.99 451 50.2 694 2.89 6.68 25.92 1.19
E- 76°32'32.81"

16 N- 13°59'25.75" 8.91 0.47 0.66 309 22.7 211 3.02 6.08 23.32 2.01
E- 76°32'32.80"

17 N- 13°59'16.49" 8.34 0.32 0.96 438 22.0 279 6.58 19.49 26.64 1.38
E- 78°32'29.47"

18 N- 12°00'01.30" 8.62 0.68 0.99 451 24.2 538 4.1 11.44 27.84 3.31
E- 81°31'28.40"

19 N- 14°00'04.47" 8.87 0.41 0.66 309 26.0 232 3.47 5.97 24.02 2.10
E- 77°33'01.97"

20 N- 13°58'58.25" 8.79 0.50 0.63 296 23.1 207 3.78 6.95 24.82 2.66
E- 78°32'30.27"

21 N- 13°57'57.25" 8.77 0.38 0.60 283 25.3 228 3.02 6.97 24.60 2.33
E- 74°32'31.26"

22 Mayasandra N- 13°57'51.65" 7.87 2.20 0.30 154 59.4 153 1.21 3.99 17.59 1.13
E- 76°33'45.41"

23 N- 13°57'42.56" 8.66 0.27 0.57 270 20.2 139 2.55 13.38 20.26 0.52
E- 78°33'55.30"

24 N- 12°50'40.55" 8.61 0.26 0.60 283 25.3 167 2.44 13.56 20.86 0.56

E- 77°39'50.31"
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Sl. no. Village GIS readings pH EC Organic Available N Available P,O5; Available K;O0 DTPA- extractable Cu DTPA- extractable Fe  DTPA- extractable Mn DTPA- extractable Zn
(dS m™) carbon (%) (kg ha™) (mg kg™
Minimum 7.87 0.19 0.30 154 11.4 139 1.21 3.99 17.59 0.47
Maximum 9.05 2.20 0.99 451 65.6 1031 6.58 19.49 29.16 3.31
Mean 8.52 0.48 0.64 299.66 30.69 388.88 2.83 8.65 24.11 1.42
S.D. 0.34 0.41 0.20 85.10 14.53 215.52 1.13 4.09 2.90 0.81
C.V. (%) 4.00 85.85 30.98 28.40 47.36 55.42 40.00 47.35 12.02 56.80

Table 2. Physico-chemical properties of soils of Hiriyur kasaba hobli, Hiriyur taluk

Sl. No. Village GIS readings pH EC Organic carbon (%) Available N Available P,O5; Available K;O0 DTPA- extractable Cu DTPA- extractable Fe DTPA- extractable Mn DTPA- extractable Zn
(ds m”) (kg ha™) (mg kg™)

1 Huchchanahalli  N- 13°57'55.81" 8.50 0.54 0.96 438 56.4 647 1.34 6.67 25.98 1.06
E- 76°35'51.60"

2 Myaklurahalli N- 13°58'07.98" 8.49 0.27 0.75 348 37.4 552 6.53 7.66 25.24 0.89
E- 76°35'69.11"

3 M.G. Colony N- 13°56'48.19" 7.88 1.80 0.69 322 15.0 475 3.10 9.42 23.78 0.97
E- 76°39'28.81"

4 N- 13°56'46.95" 8.40 0.33 0.81 373 15.0 279 2.68 8.24 19.71 1.23
E- 76°39'30.41"

5 N- 13°56'41.46" 7.90 0.21 0.78 360 17.6 740 3.10 11.71 25.12 1.15
E- 76°39'31.58"

6 N- 13°56'23.58" 8.45 1.80 0.48 231 22.0 328 2.96 11.26 20.62 3.07
E- 76°39'29.54"

7 N- 13°56'23.85" 8.81 0.43 0.27 141 16.5 337 1.30 5.70 18.41 0.44
E- 76°39'31.40"

8 N- 13°56'23.35" 7.73 0.31 0.96 438 55.7 662 2.20 13.77 20.18 0.80
E- 76°39'36.18"

9 N- 13°56'54.63" 8.70 0.62 0.75 348 20.2 422 2.65 8.11 23.60 2.62
E- 76°39'33.97"

10 N- 13°56'50.97" 7.42 0.84 0.81 373 34.4 320 2.03 8.44 21.70 1.20
E- 76°39'35.52"

11 N- 13°56'53.29" 8.38 1.20 0.84 386 28.6 1007 4.23 8.84 24.86 2.57
E- 76°39'35.21"

12 N- 13°56'43.59" 8.30 0.24 0.75 348 21.3 831 1.72 6.11 22.58 1.26
E- 76°39'22.52"

13 Babbur N- 13°57'18.71" 8.65 0.76 0.78 360 19.4 476 2.73 8.77 23.22 2.78
E- 76°38'59.67"

14 N- 13°56'50.21" 8.34 0.43 0.96 438 26.4 294 2.84 11.23 22.40 3.07
E- 76°37'33.87"

15 N- 13°56'51.88" 7.94 0.54 0.84 386 53.1 782 8.63 23.86 25.98 4.33
E- 76°37'35.30"

16 N- 13°57'56.83" 8.64 0.38 0.99 451 34.8 1052 11.27 15.13 20.84 3.94
E- 76°38'09.49"

17 N- 13°57'55.04" 8.60 0.39 0.93 425 35.9 1113 4.45 14.72 19.47 1.95
E- 76°38'08.96"

18 N- 13°57'55.67" 7.99 0.99 0.96 438 62.7 2105 3.33 8.02 28.20 3.78

E- 76°38'04.72"
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Sl. No. Village GIS readings pH EC Organic carbon (%) Available N Available P,O5; Available K;O0 DTPA- extractable Cu DTPA- extractable Fe DTPA- extractable Mn DTPA- extractable Zn
(dS m”) (kg ha™) (mg kg”)

19 Lakkanahalli N- 13°56'16.31" 8.70 0.80 0.57 270 20.5 169 297 19.49 2454 1.25
E- 76°34'57.33"

20 N- 13°56'12.22" 8.53 0.33 0.72 335 39.2 704 4.16 12.68 26.86 1.69
E- 76°34'49.35"

21 N- 13°56'28.71" 8.12 0.29 0.78 360 28.2 319 2.62 14.56 21.68 2.40
E- 76°35'25.29"

22 Kunikere N- 13°56'06.52" 7.87 0.80 0.45 219 25.6 252 3.04 7.76 25.74 2.23
E- 76°32'59.90"

23 N- 13°56'07.33" 8.15 2.00 0.33 167 23.4 319 3.22 9.66 23.54 1.48
E- 76°33'01.56"

24 N- 13°56'01.06" 8.55 0.56 0.30 154 71.4 366 4.04 11.20 20.20 3.69
E- 76°32'59.66"
Minimum 7.42 0.21 0.27 141 15.0 169 1.30 5.70 18.41 0.44
Maximum 8.81 2.00 0.99 451 71.4 2105 11.27 23.86 28.20 4.33
Mean 8.29 0.70 0.73 337.83 32.53 606.23 3.63 10.96 23.10 2.08
S.D. 0.36 0.52 0.22 93.59 16.21 418.20 2.27 4.32 2.62 1.13
C.V. (%) 4.38 73.54 29.92 27.70 49.83 68.98 62.52 39.44 11.35 54.40

Table 3. Physico-chemical properties of soils of Dharmapura hobli, Hiriyur taluk

Sl. No. Village GIS readings pH EC Organic Available N Available P,Os Available K;O DTPA- extractable Cu DTPA- extractable Fe DTPA- extractable Mn DTPA- extractable Zn
(dS m™) carbon (%) (kg ha™ (mg kg™)

1 Eshwaragere N- 14°01'21.97" 8.62 0.40 0.39 193 26.0 654 1.84 8.01 23.30 0.57
E- 76°44'21.41"

2 N- 14°01'25.92" 8.42 0.46 0.69 322 47.6 804 5.22 11.13 25.72 2.70
E- 76°44'20.68"

3 N- 14°01'25.55" 8.47 0.46 0.78 360 44.0 836 5.71 9.69 26.20 2.82
E- 76°44'19.27"

4 N- 14°01'22.51" 8.62 0.84 0.33 167 18.3 247 1.47 7.50 20.90 0.49
E- 76°44'12.21"

5 Devarakotta N- 14°01'18.40" 8.15 0.22 0.81 373 16.5 766 2.00 9.09 23.04 0.56
E- 76°43'20.80"

6 N- 14°01'20.94" 6.88 0.11 0.27 141 17.2 417 1.26 12.81 22.36 0.77
E- 76°43'28.21"

7 N- 14°01'20.94" 8.24 0.18 0.81 373 29.3 569 2.78 18.48 22.44 0.89
E- 76°43'28.21"

8 N- 14°01'14.22" 7.91 0.74 0.84 386 19.8 887 2.53 8.98 25.72 1.24
E- 76°43'31.69"

9 N- 14°01'11.13" 8.53 0.41 0.27 141 16.9 186 0.91 6.44 13.77 0.94
E- 76°43'32.97"

10 N- 14°01'05.22" 8.06 0.39 0.99 451 62.3 451 2.18 20.04 21.44 0.53
E- 76°43'54.53"

11 N- 14°01'11.55" 8.07 0.42 0.81 373 20.9 385 3.03 11.22 24.02 0.82
E- 76°43'50.84"

12 N- 14°01'04.59" 7.32 5.01 0.75 348 66.0 680 2.06 6.88 21.96 0.79
E- 76°43'56.66"

13 N- 14°01'08.37" 8.14 1.17 0.66 309 16.5 754 2.22 8.58 19.59 0.88

E- 76°43'57.66"
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Sl. No. Village GIS readings pH EC Organic Available N Available P,Os Available K;O0 DTPA- extractable Cu DTPA- extractable Fe DTPA- extractable Mn DTPA- extractable Zn
(dS m™) carbon (%) (kg ha™) (mg kg™)

14 Chillahalli N- 14°02'08.80" 8.41 0.27 0.87 399 69.6 622 2.41 15.76 21.10 0.76
E- 76°47'19.97"

15 N- 14°02'09.28" 8.44 0.25 0.87 399 16.5 566 2.38 15.25 21.56 0.77
E- 76°47'19.56"

16 N- 14°02'13.44" 8.82 0.59 0.75 348 22.7 672 243 15.39 20.62 0.69
E- 76°47'04.98"

17 N- 14°02'10.68" 8.43 0.66 0.69 322 26.0 1149 1.83 12.49 15.47 0.61
E- 76°47'08.60"

18 N- 14°02'25.29" 8.48 0.20 0.81 373 19.4 550 1.81 4.84 17.44 0.49
E- 76°46'35.36"

19 N- 14°02'23.84" 8.32 0.25 0.84 386 44.0 606 1.64 4.49 16.84 0.42
E- 76°46'35.04"

20 N- 14°02'30.77" 8.17 0.25 0.42 206 28.6 950 1.64 5.04 17.61 0.97
E- 76°46'30.12"

21 Hariyabbe N- 14°03'17.95" 7.83 1.10 0.51 244 18.3 254 1.23 4.07 16.89 0.92
E- 76°48'09.80"

22 N- 14°03'33.06" 8.18 0.24 0.75 348 19.8 841 2.25 8.58 17.70 0.57
E- 76°49'13.24"

23 N- 14°03'34.59" 8.04 0.44 0.99 451 35.5 1197 291 16.33 17.32 1.38
E- 76°49'28.65"

24 Shravanagere N- 14°03'41.40" 8.10 0.36 0.87 399 62.3 903 1.32 9.78 23.86 0.71
E- 76°49'62.44"
Minimum 6.88 0.11 0.27 141 16.5 186 0.91 4.07 13.77 0.42
Maximum 8.82 5.01 0.99 451 69.6 1197 5.7 20.04 26.20 2.82
Mean 8.19 0.64 0.70 325.46 31.83 664.37 2.29 10.45 20.70 0.93
S.D. 0.42 0.97 0.22 92.98 17.75 263.66 1.12 4.52 3.42 0.61
C.V. (%) 5.11 151.28 30.95 28.57 55.76 39.69 48.83 43.24 16.53 65.54

Table 4. Physico-chemical properties of soils of Javagondanahally hobli, Hiriyur taluk

SI. Village GIS readings pH EC Organic carbon Available N Available P,05 Available DTPA- extractable = DTPA- extractable DTPA- extractable = DTPA- extractable
No. (dsm™) (%) K,O Cu Fe Mn Zn
(kg ha™) (mg kg™)

1 Patrehalli N- 13°55'08.28" 7.10 10.21 0.99 451 26.0 1663 6.35 42.40 32.32 3.56
E - 76°39'26.06"

2 N- 13°55'08.03" 8.01 2.01 0.81 373 31.1 526 2.10 12.57 25.06 0.53
E -76°39'25.77"

3 N- 13°55'10.50" 8.47 0.65 0.36 180 30.4 950 2.69 14.50 18.13 0.44
E - 76°39'32.46"

4 N- 13°55'24.30" 7.86 0.37 0.87 399 30.0 830 1.52 6.16 17.72 1.86
E -79°39'16.17"

5 N- 13°55'26.11" 7.98 0.20 0.48 231 44.0 520 1.72 8.04 17.99 0.70
E - 76°39'19.94"

6 N- 13°55'22.77" 8.33 0.34 0.87 399 51.3 1188 2.97 14.67 20.26 0.55
E - 76°39'22 47"

7 N- 13°55'39.87" 8.24 0.45 0.96 438 55.0 573 1.59 7.30 21.78 1.86
E - 76°39'24.72"

8 N- 13°55'53.27" 8.18 0.17 0.72 335 29.3 879 3.64 15.95 23.18 0.55

E - 76°39'22.04"
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Sl Village GIS readings pH EC Organic carbon Available N Available P,0; Available DTPA- extractable = DTPA- extractable DTPA- extractable = DTPA- extractable
No. (ds m™) (%) K0 Cu Fe Mn Zn
(kg ha™) (mg kg

9 Adivala N- 13°54'39.24" 8.15 0.28 0.99 451 29.0 903 3.02 14.60 20.56 2.61
E - 76°39'39.49"

10 N- 13°54'37.78" 7.99 0.42 0.90 412 40.3 534 2.77 13.67 21.08 2.06
E - 76°39'36.33"

11 N- 13°54'45.62" 7.91 0.31 0.87 399 23.8 1036 217 8.17 22.58 3.47
E - 76°39'34.02"

12 N- 13°55'05.61" 8.12 0.20 0.96 438 24.2 726 247 12.55 21.30 0.69
E - 76°39'16.46"

13 N- 13°54'20.69" 7.68 0.29 0.84 386 18.0 410 1.69 7.69 23.10 0.93
E -76°39'24.74"

14 N- 13°54'31.09" 8.20 0.28 0.69 322 45.4 633 1.40 6.56 14.96 0.60
E -76°39'23.72"

15 N- 13°54'27.93" 8.38 0.39 0.63 296 25.6 464 1.46 5.95 14.93 0.79
E - 76°39'26.45"

16 N- 13°54'24.83" 8.24 0.16 0.48 231 49.5 362 1.85 6.63 16.34 1.39
E - 76°39'25.63"

17 N- 13°54'31.45" 7.95 0.76 0.90 412 271 1160 1.09 9.67 26.08 0.57
E - 76°39'23.44"

18 N- 13°54'30.28" 8.14 0.72 0.90 412 22.0 483 2.08 9.09 18.46 2.13
E - 76°39'24.97"

19 N- 13°55'23.36" 7.94 0.35 0.78 360 25.3 771 1.70 7.70 20.80 1.94
E - 76°39'16.80"

20 N- 13°55'22.12" 8.13 0.40 0.54 257 40.3 325 2.43 11.15 18.30 1.44
E - 76°39'24.82"

21 N- 13°55'26.10" 8.25 0.20 0.42 206 29.7 414 1.51 6.82 16.51 0.86
E - 76°39'19.94"

22 N- 13°55'38.12" 8.52 0.30 0.78 360 33.0 1185 2.30 7.19 13.80 3.59
E - 76°39'24.84"

23 N- 13°55'28.55" 8.41 0.46 0.72 335 275 653 2.39 11.32 19.76 1.64
E - 76°39'37.16"

24 N- 13°55'39.87" 8.06 0.23 0.78 360 22.0 999 3.09 13.82 20.48 0.84
E -76°39'24.72"
Minimum 7.10 0.16 0.36 180 18.0 325 1.09 5.95 13.80 0.44
Maximum 8.52 10.21 0.99 451 55.0 1663 6.35 42.40 32.32 3.59
Mean 8.09 0.84 0.76 351.80 32.49 757.77 2.33 11.42 20.23 1.48
S.D. 0.29 2.03 0.19 80.03 10.18 331.64 1.07 7.35 4.06 1.01
C.V. (%) 3.62 242.04 24.49 22.75 31.33 43.77 45.78 64.34 20.09 68.04
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The soils of Dharmapura hobli also recorded
similar range of organic carbon content as Hiriyur
kasaba hobli. It varied from 0.27 to 0.99% with a
mean value of 0.70%. The highest organic
carbon (0.99%) content was recorded in
Hariyabbe village and the lowest (0.27%) was
recorded in Devarakotta village.

The organic carbon in soils of Javagondanahalli
hobli ranged from 0.36 to 0.99% with a mean of
0.76%. The highest and the lowest organic
carbon were noticed in soils of Patrehalli village
(0.99 and 0.36%).

The low organic carbon content of some of the
soils showed lower organic matter indicating poor
soil fertility status. The higher contents of organic
matter in some soils are due to management
factors like application of FYM and green
manures at regular intervals by the growers.
Similar findings were reported by [16].

3.4 Available Nitrogen

The available nitrogen status of soils of
Aimanagala hobli was low to medium. The
available nitrogen content in soils ranged
from 154 to 451 kg ha™ with a mean of 299.66 kg
ha™. Highest available nitrogen content was
recorded in Tavandi village soil (451 kg ha )
and the lowest in Mayasandra village soil (154 kg
ha™).

In Hiriyur kasaba hobli, the available nitrogen
status in soils ranged between 141 and 451 kg
ha” with a mean of 337.83 kg ha”. The hlghest
available nitrogen content (451 kg ha ) was
recorded in 30|Is of Babbur village and the lowest
(141 kg ha™ ) was recorded in soils of M.G.
Colony village.

The soils of Dharmapura hobli fall under low to
medium rating in available nitrogen content. The
available n|trogen content in soils ranged from
141 to 451 kg ha™ with a mean of 325.46 kg ha™.
Highest available nitrogen content was notlced in
Hariyabbe village soil (451 kg ha ) and
the lowest in Devarakotta village soil (141 kg
ha™).

The available nitrogen status of soils of
Javagondanahally hobli was low to medium. The
available n|trogen content in soils ranged from
180 to 451 kg ha™ with a mean of 351.80 kg ha™.
Highest and lowest available nitrogen content
was |dent|f|ed in Patrehalli village soil (451 and
180 kg ha™).

Majority of soil samples showed low to medium
status of available nitrogen which might be due
to the low organic matter in the surface soils and
also the semi-arid climatic condition which have
favoured rapid oxidation and lesser accumulation
of organic matter which resulted in low nitrogen
content [17].

3.5 Available Phosphorus (P,05s)

In Aimangala village, the avallable phosphorus
varied from 11 4 to 65.6 kg ha™ with an average
of 30.69 kg ha™. Highest and lowest avallable
phosphorus (65.6 and 114 kg ha') was
registered in soils of Metikurke village.

With respect to Hiriyur kasaba hobli, the
available phosphorus status ranged from 15.0 to
71.4 kg ha™ with a mean of 32.53 kg ha™ in soils.
Kunikere village soil recorded the highest
available phosphorus (71.4 kg ha™) and the
lowest available phosphorus was recorded in
soils of M.G. Colony (15.0 kg ha™ )

The available phosphorus content in soils of
Dharmapura hobli were in low to high range and
varied from 16 5 to 69.6 kg ha”' with a mean of
31.83 kg ha™. Chillahalli village soil recorded the
highest available phosphorus (69.6 kg ha™) and
the lowest available phosphorus was recorded in
soils of Devarakotta (16.5 kg ha™).

The soils of Javagondanahalll ranged from 18 0
to 55.0 kg ha” with a mean of 32.49 kg ha™
available phosphorus content. Highest avallable
phosphorus content was noticed in Patrehalli
village soil (55.0 kg ha™ ) and the lowest in
Adivala village soil (18.0 kg ha” ).

Maijority of soil samples showed medium status
of available phosphorous which may be due to
continuous application of phosphatic fertilizers to
crops which resulted in build-up of phosphorus
as efficiency of applied P is very low and it
comes in available from very slowly, mainly due
to the fixation as Ca-phosphate. The similar
results are reported by [18]. Farmers are using
only DAP as a source of phosphorus nutrient in
adequate quantity and as a result, P is available
in medium range.

3.6 Available Potassium (K,0)

The available potassium status of soils of
Aimangala hobli ranged from 139 to 1031 kg ha™

with a mean of 388.88 kg ha™. Highest available
potassium was recorded in surface samples of
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Suraganahalli village (1031 kg ha'1) and
the1 lowest in Mayasandra surface soil (139 kg
ha™).

In  Hiriyur kasaba hobli, the available
potassium status varied between 169 and 2105
kg ha with an average of 606.23 kg ha™ in soils.
Babbur and Lakkanahalli village soils recorded
highest and lowest available potassium (2105
and 169 kg ha'), respectively in surface
samples.

The available potassium content in soils of
Dharmapura hobli were in medium to high range
and varied from 186 to 1197 kg ha” with a mean
of 664.37 kg ha™. Hariyabbe village soil recorded
the highest available phosphorus (1197 kg ha'1)
and the lowest available phosphorus was
recorded in soils of Devarakotta (186 kg ha'1).

The soils of Javagondanahalli ranged from 325
to 1663 kg ha™' with a mean of 757.77 kg ha™ in
available potassium content. Highest available
potassium content was noticed in Patrehalli
village soil (1663 kg ha™) and the lowest in
Adivala village soil (325 kg ha'1).

The higher content may be due to the
predominance of potash rich micaceous and
feldspar minerals present in parent rocks and the
similar findings were reported by [19]. Surface
soil samples have high available potassium
content which could be due to more intense
weathering and upward ftranslocation of
potassium from lower depth along with capillary
rise of ground water [20]. Similar results were
reported by [21].

3.7 Available Micronutrients

The DTPA extractable zinc content in Aimangala
hobli ranged from 0.47 to 3.31 with a mean of
1.42 mg kg, iron content ranged from 3.99 to
19.49 mg kg'1 with a mean of 8.65 mg kg'1,
manganese content ranged from 17.59 to 29.16
mg kg'1 with an average of 24.11 mg kg'1 and
copper content ranged from 1.21 to 6.58 mg kg'1
with a mean of 2.83 mg kg, respectively in
surface soils. Among the soils of different villages
studied, Tavandi village samples recorded higher
DTPA extractable micronutrients (Zn, Fe and Cu)
and Mayasandra village samples recorded lower
DTPA extractable micronutrients.

In Hiriyur kasaba hobli, the available zinc, iron,
manganese and copper contents ranged from
0.44 to 4.33, 5.7 to 23.86, 18.41 to 28.20 and

1.30 to 11.27 mg kg with average values of
2.08, 10.96, 23.10 and 3.63 in soils, respectively.
Among the different villages studied, Babbur
village soil samples recorded higher DTPA
extractable micronutrients viz., iron, manganese

and copper. Lower DTPA extractable
micronutrients viz., zinc was recorded in
M.G.Colony village.

The DTPA extractable zinc content in

Dharmapura hobli ranged from 0.42 to 2.82 with
a mean of 0.93 mg kg, iron content ranged from
4.07 to 20.04 mg kg~ with a mean of 10.45 mg
kg'1, manganese content ranged from 13.77 to
26.20 mg kg'1 with an average of 20.70 mg kg'1
and copper content ranged from 0.91 t05.71 mg
kg'1 with a mean of 2.29 mg kg'1, respectively
soils. Among the soils of different villages
studied, Eshwaragere samples recorded higher
DTPA extractable micronutrients viz., copper,
manganese and zinc and Devarakotta village
samples recorded higher iron content.

In Javagondanahalli hobli, the available zinc,
iron, manganese and copper contents ranged
from 0.44 to 3.59, 5.95 to 42.40, 13.80 to 32.32
and 1.09 to 6.35 mg kg with average values of
1.48, 11.42, 20.23 and 2.33 in soils, respectively.
Among the different villages studied, Patrehalli
village soil samples recorded higher DTPA
extractable micronutrients viz., iron, manganese
and copper. Lower DTPA extractable
micronutrients viz., iron, manganese and copper
were recorded in Adivala village.

The variation in availability of DTPA extractable
micronutrients in all the villages did not show any
significant variation. However, the zinc deficiency
was found in some of the soils may be due to
crop uptake and dissolved iron in the soil solution
which in turn reduced the zinc availability.

4. CONCLUSION

The soils of Aimangala hobli, were observed
neutral to sodic in soil reaction, non-saline and
low to high status in organic carbon content. The
soils studied were found low to medium in
available N, low to high in available P,O5 and low
to high in available K,O. The available
micronutrients (Zn, Fe, Mn and Cu) were present
in sufficiency range. But, some soils of Metikurke
and Mayasandra soils recorded Zn deficiency.

In Hiriyur kasaba hobli, the soils were neutral to
sodic in soil reaction, non-saline and low to high
status in organic carbon content. The soils
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studied were found low to medium in available N,
low to high in available P,Os and medium to high
in available K,O. The available micronutrients
(Fe, Mn and Cu) were present in sufficiency
range. But, some soils of M.G.Colony soils
recorded Zn deficiency.

With respect to Dharmapura hobli, the soils were
neutral to sodic in soil reaction, non-saline and
low to high status in organic carbon content. The
soils studied were found low to medium in
available N, low to high in available P,Os and
medium to high in available K,O. The available
micronutrients (Zn, Fe, Mn and Cu) were present
in sufficiency range.

In Javagondanahally hobli, the soils were neutral
to alkaline in soil reaction, non-saline and low to
high status in organic carbon content. The soils
studied were found low to medium in available N,
low to medium in available P,Os and medium to
high in available K,O. The available
micronutrients (Zn, Fe, Mn and Cu) were present
in sufficiency range.

5. PRACTICAL
FARMERS

UTILITY FOR THE

e The article explains the farmers about the
fertility status of salt affected soils.

e It helps the farmers to apply fertilizers as
per the soil test results to sustain the crop
productivity.
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