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Abstract : Eight typical soil prafiles collected from Western Ghats at high elevation of Dakshina
Kannada district of Karnataka were studied for assessment of their fertility status. The soils of western
ghats at Agumbe upland and midland were siity clay loam, clay loam and clay in texture. They were
distinctly acidic (pH 4.4 t0 5.9). The status of organic carbon decreases with terrain elevation. The
nutrient status was low to adequate. The surface soil has higher amount of available zinc, copper
and iron than subsurface layer. (Key Words : Soils of Western Ghats, acidity and fertility Status).

Dakshina Kannada occupies a
major part of the coastal belt in Kar-
nataka state of Western ghats district
occupies . Soils of this coastal region
are basically lateritic in nature with
high amount of sesquioxides, and are
put to forestry and plantation crops.
Since the system of farming in this
area has remained unchanged for
many years, it was felt imperative to

-characterise these soils to take am-
ciorative measures for improving
their productivity. Existing informa-
tion on these soils is meagre to obtain
a remunerative system of plantation
farming.

MATERIAL AND METHODS

Following the topo-sequence and
other relevant features a cross section
was selected in Dakshina Kannada
district of Western Ghat - Agumbe to

Kankandy Mangalore coast. Soil
samples from typical profiles were
collected at fixed depth intervals and
analysed for physical and chemical pr-
operties (Jackson 1973; Piper 1966 ;
Black 1965), and for available
micronutrient content (DTPA met-
hod) (Lindsay & Norvell 1978), and
available boron as described by Hatc-
her and Wilcox (1950).

RESULTS AND DISCUSSION

The soils of Western Ghats at
Agumbe were silty clay loam in tex-
ture with high porosity, water holding
capacity and per cent expansion. But
the soils on hillocks at Mudrady were
clay in texture with high bulk density
And low moisture holding capacity,
The upland soils at Mulupaddi and
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Kankanady were Barren and waste-
lands. They have high bulk density,
medium water holding capacity and
low per cent expansion. In Midland
areas of Brahmavar and Kankanady,
the soil texture varied from clay to
sandy clay loam with moderate bulk
density and water holding capacity
and low expansion (Table 1).

All soils were distinctly acidic (pH
4.4 t0 5.9). Soils situated on hillocks
at Mudrady (Brahmavar - UAS Farm)
were highly acidic with pH varying
form 4:4 to 4.9. However, the acidity
is found to decrease with elevation.
The status of organic carbon also
decreases with elevation. Soils of high
elevation at Agumbe were rich in or-
ganic matter followed by soils
sttuated at Hillocks - Mudrady.
Similar trend was observed with
regard to total nitrogen (Table 2). The
soill samples studied were
predominantly kaolinitic in nature,
cation exchange capacity was low.
Among them soils of Western Ghats
at Agumbe and Brahmavar - UAS old
farm showed relatively higher CEC.
The base saturation ranges from 13 to
49 per cent. The available sulphur
status was alarmingly low in all the
soils. With respect to micronutrients,
the soils were adequate in zinc thro-
ughout the profile. Surface soils

Table 1. Physical properties of soils of Western

Ghats in Dakshina Kannada district.

Depth Text- B.D. PD. PS. Max. Expan-

(ecm) ure (g (g (%) WHC sion
cm>) cm™) (%)

Western Ghats (Agumbe)

0-15 Sicl 1.24 298 58.19 5497 1482
15-30 Sicl 1.39 325 57.05 48.02 17.59
30-45 Sicl 1.39 3.03 54.02 4693 -17.36
Hillocks (Mudrady)

0-15 C 146 234 3781 3880 11.39
1530 C 132 254 3780 4212 1198
30-45 C 152 247 3833 3677 10.88
Upland (Mulupaddi)

0-15 Cl 1.56 233 3287 3392 1095
15-30 C1 154 261 4102 3718 11.36
30-45 Cl 147 219 3238 3638 10.81

Upland &Kankanady) ,
0-15 Cl 150 243 3824 3740 10.01

1530 C1 146 260 3743 3367 748
30-45 C1 151 239 36.80 3281 6.80
Barren and Wasterland (Hiriadka)

0-15 Cl 145 273 40.70 3778 824
15-30 C1 1.56 2.69 4209 3369 12.02
30-45 Cl 159 232 3164 3287 1022
Marginal land (Brahmavar - UAS Farm)
0-15 C 142 245 4246 4143 956
15-30 C 133 232 4206 4482 8.62
30-45 C 131 216 3940 4572 942
Midland (Brahmavar - UAS old Farm)

0-15 Cl 149 235 3654 3672 9.5
15-30 C 145 273 4670 41.87 1197
3045 C 141 235 3994 4082 1278
Midland (Kankanady) .

0-15 Scl 147 218 30.55 3665 8.56
15-30 Scl 142 257 3275 3553 474
30-45 Scl 152 268 3810 3160 791

Sicl = Silty clay loam; C = Clay; C1 = Clay
laom; Scl = Sandy clay loam

BD = Bulk density; PD = Particle density;
PS = Pore space.
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TABLE 2. Physico-chemical properties of soils of Western Ghats in Dakshina Kannada Ditrict.

Soil pH EC. OC. Total CEC Exch. BS Avail - Nutrients
depth (dSm™) (%) N e (%) S o s
ch) (1:2.5) (%) - - Ca Mg, (ppm)Zn Cu Mn F¢ B N P K
_ Cmol(pT)k < mmvmnnnnas ~-ppm---------- > (Kgha")

Western Ghats (Agumbe)

0-15 55 008 305 0310 132 29 2.8 43 0.18 327 427 347 183 073 676 5 268
1530 5.6 0.14 220 0220 11.2 2.1 20 37 0.18 1.59 435 455 178 0.78 516 10 209
30-45 59 0.07 145 0105 101 29 18 44 Tr. 076 432 405 202 059 498 5 184

Hillocks (Mudrady) .

- (-15 4.7 029 1.84 0210 92 20 0.7 29 016 053,094 93 275 050 498 7 228
©15-30 49 008 170 0155 68 22 0.5 49 047 049 087 88 242 041 411 4 134
30-45 47 032 1.27 0111 88 21 05 30 Tr. 040 072 90 190 0.45 258 10 137

Upland (Mulupaddi) .

0-15 5.0 009 152 0141 36 08 02 28 015065 089 23 292 045298 6 88
15-30 52 0.05-0.78 0059 41 08 03 27 Tr. 065 060 77192 045 258 5914
30-45 33 0.04 032 0029 48 09 05 29 227037 028 54 73 050218 5 118

Upland (Kankanady)

0-15 52 003 1.02 0073 76 22 08 40 008 0.84 288 34 394 045254 7 838
15-30 5.8 0.01 0.67 0068 76 25 0.7 42-497 032 1.12 93 87 041251 7 76
30-45 5.7 001 039 0038 52 28 0563 6069 034 076 43 290 037 251 7 118

Barren and Wasteland :

0-15 52 004 0.88 0090 8.0 19 0.1 25 529 034 032 105 123 059 207 7 103
15-30 46 042 053 0063 79 22 1.1 41 276 022 02t 11.0 93 054 174 6120
30-45 50 0.05 028 0034 56 09 1.0 33 677076 016 86 40 078 120 5 61

Marginal land (Brahmavar-UAS Farm)

0-15 44 082 095 0078 108 1.0 04 13 427 057 034 411 10.1 0.50 312 5 164
1530 46 032 0.67 0061 82 22 09 38 3.62 036 025 362 7.7 078 247 5 130
5 108

30-45 46 017 060 0069 40 16 01 43 995 048 024 365 57 064 214 .,

© Midland (Brahmavar-UAS Old Farm) '

0-15 52 019 113 0110 88 1.7 0.6 26 046 243 184 260 260 045378 5 66
15-30 5.6 0.09 053 0057 11.7 1.7 12 25 008 0.81 047 -188 70 0.50 341 5 103
30-45 58 034 046 0.045 156 42 1.4 36 161 037 018 74 50 054 301, 7 130

Midland (Kankanady) ' ,
0-15 53 0.13 149 0132 68 1.7 04 39 0.18 1.09 200 33 68.0 0.45 396 37 146

15-30 56 0.07 1.81 0146 50 1.5 04 38 Tr. 1.03 234 36 644 041 360 25 141
30-45 57 003 127 0112 42 16 03 45 093 078 253 3.6 558 6.41 407 25 149

OC = organic matter; BS = base saturation, P =P205 K= K0




AGROPEDOLOGY. 4:1994 18

have higher amount of available
zinge, copper and iron than subsurface
lay- er. Presence of available iron in
toxic amounts was evident in soils of
the Midland at Kankanady. Available
boron status in all soils was generally
iow. Itis obvious that soils of Western
Ghat at Agumbe were quite produc-
tive. Low status of available phos-
phorus was mainly attributed to its
higher removal than replenishment
and also of high P fixing capacity. The
low status of available zinc in the
lower depths of these soils were as-
sociated with high rate of mineralisa-
tion and ieaching losses without
concomittent replenishment
(Viramani & Kanwar 1971). Avail-
able micronutrient content was low in
barren and wasteland soils of Hiriad-
Ku which mav possibly be due to sur-
face erosion. In general, there was
fairly wide variation micronutrient
content and it was attributed to the
stage of weathering of minerals and
the reduced conditions prev- ailing in
the lower horizons Nair and Cottenie
(1971). The soils were low in available
boron because of complexation with
silicate mineral as well as subjected to
leaching losses (Bhandari & Randh-
awa 1985).

REFERENCES

Bhandari, A.R. & Randhava, N.S. (1985) Dis-
tribution of available micronutricnts in
soil of apple orchards in Himachal
Pradesh. J. Indian Soc. Soil Sci.,33:171 -
174.

Black, C.A. (1965) Methods of soil analysis.
Part 2. Chemical and microbiological
propertics No. 9. In the series of
agronomy. Amer. Soc. Agron. Inc. Pub.,
Madison, Wisconsin, USA.

Hatcher, JIT. & Wilcox, L.V. (1950)
Colorimetric determination of boron
using carminc. Analyt. Chem., 22 : 567 -
569.

Jackson, M.L. (1973) "Soil Chemical
Analysis”, Prentice Hall of India Pvt. Ltd.,,
New Delhi.

Lindsay, W.L. & Nrovell, WA, (1978)
Development of a DTPA soil test for zing,
iron, manganese and copper. Soil Sci.
Soc. Amer. Proc., 42 (3) : 421 - 428,

Nair, K.PP. & Cottenie, A. (1971) Trace cle-
ment relationship in forest soils. J. Tndian
Soc. Soil Sci., 191129 - 140,

Piper, C.S. (1966) Soil and Plant analysis.
Univ. Adilaide, Australia.

Viramani, $.M. & Kanwar, J.S. (1971) Dis-
tribution of forms of sulphur in soil
profiles of North-East India. J. Indian
Soc. Soil Sci,, 19 (1) : 73 -77.




