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Influence of Clay and Silt on the Physical Properties of Major
Soil Groups of Madurai District (Tamil Nadu)

By
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RESTRACT

Fortythree profile soil samples from two profiles of each five major coil groups
representing alluvial, black, red, laterite and colluvial soils were collected ond analysed

for mechanicel fractions and physical properties,

The physical properties like percentage

of pore space, moisture equivalent, upper and lower plasticly, maximum water helding
capacily and hygroscopic moisture’ a1 99,8 per cent relative humidity were found 1o be
influenced by bath clay and silt whils volume expansion on wetting and hygroscopic
moisture at 50 per cent relative humidity by clay alone.

INTRODUCTION

Four major soil groups namely
alluvial, black, red and laterite soils
occupy most of the area in South India
while colluvial soils occupy small
portions near hillocks. The productivity
of these soils is mostly influenced by
their physical properties which in turn
are influenced by the mechanical
fractions especially clay and silt.
Keen and Raczkowski (1921) observed
a4 positive correlation between the
physical properties and the clay
content of a soil. In order to account
for the variations of properties that are
exhibited by various types of soils due
to mechanical composition especially
clay and silt, a detailed investigation
of the major soils of South India with
regard to physical properties of the
soils was made. The present paper
deals with the results of the studies.

MATERIALS AND METHODS

Fortythree soil samples from twe
typical profiles from each of the five
major soil groups of Madurai district o
Tamil Nadu viz. alluvial, black, red
laterite and colluvial -were collectec
and processed for .analysis.  The
processed samples were analysed fo
mechanical fractions by the inter-
national pipette method outlined by
Piper (1950). Physical properties by
using Keen-Raczknowski brass cup-
method and moisture constants as
described by Sankaram (1965), With
the data obtained simple correlations
were worked out and regression
equations were set up for significant
correlations.

RESULTS AND DISCUSSION

It was observed that black soils

had the highest amount of clay
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throughout the profile and that red
soils contained lesser amount of finer
fractions than other soils. These
observations are similar to those
made by Menon and Mariakulandai
(1957 a,b,c). The above workers
also observed laterite soil to contain
more than 50 per cent clay which is
also in agreement with the results of
the present study.

INFLUENCE OF CLAY AND SILT ON FHYSICAL PROPERTIES

Maximum water holding capacity
was high in black soils due to high
amount of clay. A high significant
correlation was observed between
finer fractions and maximum water
holding capacity (r=0.69 and 0.66 for
clay and silt respectively). That may
be due to absorption of more water by
finer fractions. Janarthanan Nair et al,
(1966) found that water holding

TABLE |, Physical Properties of the Soils
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Profife | : Alluvial Soil
0—30 1.9 28 22 12 69 177 253 314 42 88 139 218
30—60 118 36 25 15 96 211 294 386 40 9.5 1,38 233
60—75 B6 89 26 16 106 209 331 37.2 40 103 1.3%3 1.9
76—1156 B9 36 23 17 103 178 281 323 51 B3 157 278
115—165 36 65 66 41 214 262 405 494 61 274 142 278
Profile 2@ Alluvial Soil
0-—30 215 11,8 B2 26 147 226 432 552 44 155 1.33 1,84
30—60 237 340 66 50O 171 399 608 662 G517 220 129 1.82
60—80 285 283 7.8 52 260 335 389 667 57 262 1.22 1.9
80—120 288 214 87 54 265 369 485 427 63 157 1.29 233
120—165 10,7 70 90 65 138 17,7 483 36.0 a4 9.6 1.32 2,186
Profile 3: Black Soil
0—30 474 160 B89 60 365 287 626 588 G2 433 130 228
30—60 516 116 100 68 358 297 6551 565 ﬁﬁl 538 1.41 251
60—395 1.1 148 107 7.0 425 344 622 655 62 67.0 1.41-2M
95—120 575 148 10.2 7.4 503 320 740 778 71 T84 132 2.03
Profile 4: Black Sail
0—225 51.0 96 105 82 342 336 636 G5B9 65 500 1,20 236
225—-45 57.9 100 126 9.0 361 321 714 644 70 468 1.23 263
45—85 613 76 140 88 406 386 700 636 65 486 1.21 2.40
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TABLE L. Physical Propertics of the Soils — (Contd.)
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Profile 5: Red Sail
0—20 218 57 36 1.4 102 149 251 306 48 132 153 257

20—40 260 31 38 16 120 147 216 317 48 119 147 2.8
40—100 395 33 47 2.0 138 1656 355 364 61 165 1.40 236

Profile 6: Red Soil
0—45 149 44 34 20 87 145 239 293 47 122 143 219

45—80 290 85 &5 3.7 190 204 37.0 37.0 48 204 1.37 226
g0—115 235 108 &1 37 17.2 205 284 366 47 230 137 209
116=150 222 54 64 42 138 204 322 346 46 197 136 2.07

Profile 7: Laterite Soil
0—45 242 177 111 B4 199 37.0 530 463 67 138 1.29 218

45=90 220 120 4.8 29 198 314 425 3946 48 BV 118 2.08
ap—135 374 200 7.2 34 309 440 658 430 B2 98 114 2.1
135—1925 292 180 65 3.3 288 422 580 554 G55 142 1,18 2.0
1925—2225 191 103 B3 3.0 182 339 482 463 40 78 117 2.04
22952725 168 115 53 23 237 3.7 588 609 G0. 124 219 265
Profile 8; Laterite Soil
0—30 399 109 62 2.7 266 298 541 4G9 B8 51 1,23 473
30—78 0.3 118 7.6 3.2 3023 365 540 522 45 112 125 216
75—112.5 450 196 7.2 33 244 354 576 51,7 48 103 1.20 203
1126—180 312 240 45 24 233 378 B2BE B52 62 123 1268 2.7
180—225 220 225 30 21 227 343 461 485 56 106 117 24

Profile ¥: Calluvial Seil
0—25 322 54 54 39 158 186 209 323 42 185 134 1.97
25—50 377 50 62 37 205 195 384 364 48 263 142 2147
50—76 378 4.4 67 3.8 214 204 328 344 47 253 146 217
75—107.5 368 54 68 53 199 214 346 377 48 320 1.46 2.7

Prafile 10: Colluvial Seil
0—25 58 532 16 08 69 168 288 284 40 3.0 133 213

25—50 & 53 1.8 08 80 140 2606 275 40 50 1.38 2,19
50—75 B4 46 19 08 B8 209 304 296 43 43 130 232
75—108 79 &1 28 08 7.7 1B5 265 22B 36 104 151 212

162



'M_a_rnh. 19767

INFLUENCE OF CLAY AND SILT ON PHYSICAL PROPERTIES

TABLE 11, Correlation Studies

Relationship between Caorrelation Rearession Number of

Cosfficlent ¢ equatian pairs [N)
Clay Hyproscopic Coefficient at 99.8% R, H. 0827+ ¥=0.154+ 1.8 43
Clay Hyorascopic Coefficient at 50% R, H. 0.730"e ¥=0.114 0.6 43
Clay  Mopisiure equivalen! 0.B10%® ¥=0.134-17.3 43
Clay  Lower plasticity number 04800 ¥=0,28-418.7 43
Clay ' Upper plasticity number 0.694%¢ Y=0,67424.2 43
Clay Maximum water holding capacity 0.693%¢ Y=0.58428.0 43
Clay Percentage of pore space 0.7330= ¥=0.434-30.2 43
Clay  Percentage of expansion on wetting 0.714% % ¥=0.06+19.5 43
Silt Hyaroscopic Coefficient at 99.8% R, H. 0.323% Y=0.144- 4.7 43
Silt Mpisture equivalent 0.433¢= ¥=0.63414.2 43
Silt Lower plasticity number 0.800°% ¥=1.0 +16.0 43
Slit Upper plasticity number 0.695%¢ ¥=1.2 430.7 43
Silt Maximum water holding capacity D661 ¥=121431.0 43
Silt Percentaga of pore spaco 0.350%% ¥=0.46146.3 43

capacity to be a function of finer
fraction.  Percentage of pore space
was observed to be mainly decided by
the clay content of the soil. High
significant correlation was observed
between pore space and clay (r=0.73)
which is in agreement with the work
of Thomas D' Souza (1962) and
Velayutham (1964). Correlation bet-
ween pore space and silt was not
highly significant (r=0.36) as was
expected. A significant correlation
(r=0.71) was observed between
volume expansion on welting and clay
content.

A high significant correlation was
observed between finer fractions and
hygroscopic moisture at 99.8 per cent
relative humidity (r=0.81 and 0.32 for
clay and silt respectively), Higher the
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finer fractions more is the hygroscopic
moisture. This finding is in close
agreement with the work of Alway and
Rost (1916) and Kandasamy (1961).
Significant correlation (r=0.73) was
observed between hygroscopic mois-
ture at 50 per cent relative humidity
and clay. Moisture equivalent was
found to be closely associated with
finer fraction (r=0.88 and 0.43 for
clay and silt respectively).

Lower plasticity number was found
to be closely correlated with the lower
plasticity number but amonag the finer
fraction silt was highly associated with
the finer fraction. More the finer
fraction, higher is the plasticity number.
A significant correlation was obtained
between plasticity number and finer
fraction (r=0.48 and 0.80 for clay and
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silt respectively).  Similar relationship
between upper plasticity number and
finer fraction (r=0.69 and 0.60 for clay
and silt respectively) was also observed.
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