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SOIL PHYSICAL PROPERTIES OF DHARMAPURI DISTRICT

K.K.MATHAN, RNATESAN and B.RAJRANNAN'

ABSTRACT

The physical propertics of 14 soil series of Dharmapuri district were studied and the arca of

physical constraints identificd.
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A successful farming system depends on
the maintenance of the soll structure and its
productivity. Soll drainage properties, ease with
whichthe roots penetrate for foraging, soil depth
and soll moisture relationship contribute most
for production from a nutritionally fertile soil. Soil
physical constraints such as impeded drainage,
presence of hardpans at shallow depths, crust-
ing surface soils, excessive permeability, etc
need immediate attention and allevation. Bench
mark profiles in Dharmapuri districts were
studied for the physical properties and 1o identify
areas of physical constraints.

MATERIALS AND METHODS

Dharmapurl district has an area of 9615.9
Sq.km and 34.6 per cent of the total area is
occupled by forests. The district is composed of
a series of plains, valleys, plateaus and hills of
varying heights. Fourteen soil series were iden-

tified in the reconnaissance soll survey of the
district by the soil survey organisation of Taml
Nadu. (Ratnam and Jayaraman, 1977).

Fourteen Bench mark profiles were ex-
amined In these different soil series identified by
the Soil Survey Organisations in Dharmapuri dis-
trict (Anon, 1277). Undisturbed soil cores of the
size 7.0 cm dia x 7.0 cm height were collected
horizon wise and physical parameters were es-
timated in the laboratory following standard
methods of analysls (Gupta and Dakshinamoor-
thi, 1981). In situ estimation of infiltration rate was
carrled out with the double ring infiltrometer.

RESULTS AND DISCUSSION

The location, series and the major mor-
phological features of the fourteen series studied
are furnished below.

S.No. Solil series Location Order Sub group

1. Vannapatti Nallampalli Entisol Typic Ustorthents
2. Hosur Zuzuvadl Alfisol Ultic Haplustalfs

3. Mathagiri Mattagiri Ultisol Rhodic Paleudults
4. Salem Belagondapalli Entisol Typic Ustorthents
5. Sonnepuram Sonnepuram Alfisol Ultic Haplustalfs

6. Kalamangalam Chinnabelagondapalli  Entisol Typic Ustifluvents
7. Krishnagirl Krishnagiri Alfisol Typic Haplustalis
8, Mariampatti Mariammanpatti Inceptisol Typic Ustochrepts
9, Sulakarai Onnakarai Inceptisol Typic Haplaquepts
10. Dharmapuri Dharmapuri Vertisol Typlc Chromusterts
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11. Harur Harur

12, Nattam Naickenkottai
13. Toppur Goniharhalli
14. Jeyapuram Pappireddipatti

Alfisol Udic Haplustalfs
Entisol Typic Udifluvents
Alfisol Typic Haplustalfs
Vertisol Typic Chromusterts

Vannappati series: The soils are yellowish red
to reddish brown in colour, medium textured,
neutral pH, non-calcic from weathered gneiss.
The Infiltration rate and hydraulic conductivity
were high. The hydraulic conductivity
decreased with depth perhaps due to increase
in bulk density which increased with depth from
subsoil. The 15 bar moisture increased with
depth due to Increase in the fineness of the
texture from loamy sand in the surface layer to
sandy clay loam in the subsurface layer.

Hosur series: The soils are yellowish red to dark
reddish brown. The texture was sandy loam in
the surface horizon (0-20cm) to sandy clay loam
in the lower horizon (20-33cm), non calcic and
neutral soll. The infiltration rate was moderate.
The bulk density increased with depth. The 15
bar moisture increased with depth. Hydraulic
conductivity decreased with depth.

Mattagiri series: Mattagiri soils are dark red to
dark reddish brown with a sandy loam surface
texture. Infiltration rate was moderstely slow
and hydraulic conductivity which was also
moderately slow decreased with depth. It is a
well aggregated soil. The bulk density was
slightly high in the subsoll. The 15 bar moisture
was low.

Salem series: The solls are dark reddish brown,
deep to very deep with loamy sand texture in the
Ap horizon to sandy clay loam texture inthe B21
horizon below. The infiltration was moderate.
The hydraulle conductivity decreased with
depth. The soils had good aggregation proper-
ties, The bulk density increased with depth. The
15 bar moisture was low in the surface and
increased with depth, These phenomena might
be due to increase in the finer fractions down the
depth.

Sonnepuram series: The soils of these series
are light brown to dark reddish brown, sandy
loam to sandy clay loam in texture. The infiltra-
tion rate was moderate. The bulk density in-
creased with depth. The subsoail had good ag-
gregation properties. The soil was neutral with
no salt problems.

Kalamangalam series: The soils are dark
grayish brown to dark brown with sandy loam to
sandy clay loam texture, fineness being increas-
ing with depth. The infiltration rate was poor
probably due to high water table and saturated
conditions of the profile. The soil was neutral
without any salt problem and well aggregated
with moderate aeration.

Krishnagiri series: The soils are grayish brown
to brown with sandy clay loam to clay loam
texture. The aggregate stability index and 15 bar
moisture decreased with depth.

Dharmapuri series: The soils are very dark gray
to very dark grayish brown. The surface layer
was clay loam with very poor infiltration rate and
very negligible hydraulic conductivity . The bulk
density was normal in the surface which in-
creased very gradually with depth. The ag-
gregate stability index and 15 bar moisture
showed increase in the subsoll.

Harur series: The soils are dark gray to very
dark grayish brown. The hydraulic conductivity
was moderate in the surface layer and
decreased with depth, due to increasing clay
texture. The 15 bar molsture content which in-
creased with depth confirmed the above in-
ference. The 15 bar molsture, aggregate stability
and stability index increased with depth.

Toppur Series: This soil is dark brown to red-
dish brown and medium textured ranging from
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sandy loam to sandy clay loam, neutral to
alkaline, well dralned calcareous colluvial occurs
Inthe foot of the hills as sediments in the Toppur
ghats. The Infiltration rate was moderate. The
hydraulic conductivity of the surface soil was
high and decreased with depth upto 68cm and

Increased thereafter. The bulk déﬁsh‘.y was
higher at lower layers. The 15 bar molsture
Increased with depth,

Other soll series: Marlampatil, Sutakkarai, Nat-
tam and Jayapuram serles constituted 0,210 0.4

Table.1, Physlcal properties of soll profiles-Dharmapurl District

Sl.No Depth IR BD. HC TP. NCP 8l AS
(cm) (cm/hr) (gfcc) (emfhr) (%) (%) (%)

1. Vannapatty 00-16 124 154 157 445 894 149 343
(Nallampalll village) 16-38 167 32 459 162 298 569

2. Housr 00-20 6.9 149 128 392 112 295 355
(Zuzuvadi village) 20-33 161 72 460 203 393 628
83-74 170 68 495 185 523 722

74-105 1.74 68 522 194 503 71.7

3. Mattagirl 00-17 3.6 160 82 470 199 263 454
(Mattagiri village) 17-35 166 48 489 193 560 759
35-62 172 50 514 229 620 80.8B

62-99 163 52 417 207 645 843

4, Salem 00-16 48 153 74 434 166 207 376
(Chinnabelagondappalli  16-30 160 57 542 221 5007 776
village) 30-65 158 52 539 216 623 812
65-110 164 54 558 204 607 774

110-135 166 48 564 1941 61.9 799

5 Sonnepuram 00-15 8.6 142 B6 354 141 184 330
(Sonnepuram village) 15-49 167 58 542 199 630 816
49-52 170 6.2 528 146 660 805

6. Kelamangalam 00-18 1.6 158 48 464 157 298 4B2
(Belagondapalli village) 18-76 168 34 503 188 477 708

7. Krishnagir 00-14 2.1 135 57 499 162 285 410
(krishnagiri) 14-41 183 18 498 153 466 153
41-65 164 15 547 145 217 145

8. Mariampatti 00-15 13.8 136 208 512 153 328 618
(Mariampatti village 15-60 151 184 528 194 361 584

8. Sulakkarai 00-15 146 139 213 409 126 168 32.1
(Onnakaral village) 15-61 147 115 514 253 388 711

10. Dharmapuri 0020 086 142 = 01 556 216 B39 793
(Dharmapuri village) 20-41 143 01 588 218 522 696
4176 146 29 582 256 654 804

76-135 156 01 582 229 629 763
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Sl.No

Depth I.R. BD. HC TP NCP S AS
(cm) (cmfhr) (g/cc) (emihr) (%) (%) (%)
11. Harur 00-18 46 118 102 615 189 580 146
(Harur village) 18-46 132 23 596 189 67.7 174
46-79 145 34 601 167 676 10.8
79-108 160 01 391 51 631 176
108-140 162 08 402 48 608 191
12. Nattam o100 08 177 01 542 137 157 25.0
(Naickenkottai village) 10-41 162 02 631 97 143 282
41-59 168 02 680 .124 130 240
539-120 162 02 704 75 117 221
13. Toppur 00-14 185 144 166 463 129 118 199
(Gonlharhalli 14-37 141 115 548 170 505 676
village) 37-68 1.71 110 536 156 457 67.3
68-115 1.69 100 493 124 369 619
14. Jayapuram po-17 36 167 53 548 162 555 583
(Pappireddipati 17-43 155 32 544 164 717 746
village) 43.75 153 38 558 151 646 706
75-94 181 25 515 175 386 53.6

Note I.R. Equilibrium Infiltration Rate N.C.P. Non-Capillary Porosity

B.D.  Bulk Density Sl Stability Index
H.C.  Hydraulic Conductivity AS.  Aggregate Stability

T.P.  Total Porosit

per cent of the total area. Marampatti and
Sulkkarai series are dark grey to dark brown soils
with sandy loam texture. These soll series
showed high infiltration and hydraulic conduc-
tivity. In Jayapuram soil series the texture was
clayey. Infiltration rate and hydraulic conduc-
tivity were moderately low and showed high sub-
soil bulk density. Nattam series are dark grayish
brown 1o brown sandy clay loam soils with poor
infiltration and hydraulic conductivity. The bulk
density was high.

Summarising, impeded drainage condi-
tions as indicated by poor hydraulic conductivity
and low infiltration rate were noticed in Nattam,
Dharmapuri series. High infiltration and
hydraulic conductivity were observed in Sulak-
karal and Mariampattl soil series. High subsoil
bulk density was observed in Toppur, Krish-
nagirl, Natlam, Mattagiri and Jeyapuram series.

The rest of the series viz., Vannapatti, Hosur,
Salem and Sonnepuram did not show any
symptom of soil physical constraints.
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