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PHYSICAL CHARACTERISTICS OF THE POONTHALPADAM
SOILS OF KERALA*

A. K. Krishnakumar and M. M. Koshy
College of Agriculture, Vellayani 695 522, Trivandrum, Kerala

In the previous paper the morphological features of six pofile samples of
Poonthalpadam soils of Chittoor taluk have been described. In this paper the
physical characteristics of these soils are discussed.

Materials and Methods

From the six sites at Perumatty, Chittoor (proper) Chittoor (Thamarachira),
Thekkedesam, Valiavallampathy and Kuttippallam soil samples were collected from
depths of 0-30, 30-60, and 60-90 ¢m, air-dried, ground and passed through a 2mm
sieve. The samples so prepared were analysed for their mechanical composition
by the International Pipette method as detailed by Piper (1942). Organic carbon
was estimated by Walkley and Blacks' rapid titration method as described by Jackson
(1958). The apparent density, absolute specific gravity, maximum water holding
capacity, porespace and volume expansion were determined by the Keen-
Racskowaski box method (Wright, 1934). The stickypoint and upper and lower
plastic limits were determined by the method described by Sankaram (1966).

Results and Discussion

The results are presented in Tables 1,2 and 3. The summation curves,
texture are given in the Fig, 1.

The result of the mechanical analysis (Table 1) of the profiles show that
the texture of the soils varied from loam to clay in the surface layers, loam to clay
loam in the intermediate layers and from sandy loam to clay in the lowest layers.
The average values of clay showed the highest content in the surface layers which
may be due to restrictive drainage that prevents clay migration to lower layers. The
high clay content noticed in the surface layers can also be due to the deposition
of the clay by flood waters.

The single value constants revealed that the apparent density was the
highest (1.30) in the lowest layers. The lowest value (1.20) was observed in the
intermediate layers. A negative correlation was obtained between apparent density
on one hand and clay and porespace on the other. The absolute specific gravity
ranged between 2.25—-2.51. In mineral soils the absolute specific gravity varies
within narrow limits of 2.60 and 2.75 and the lower values obtained in the present
study indicates absence of heavy minerals.

* Part of the M. Sc, (Ag) thesis submitted by the senior author to the Kerala Agricultural
University in 1978.



Table 1

Mechanical composition of profile samples

Location Depth (cm) Organic matter Coarse sand Fine sand Silt Clay Textural class
i
\ 0-30 1,7 48.3 15.9 141 20.0 Loam
Perumatty 30-60 1.5 35.0 18.8 26.0 18.8 Silty loam
60-80 1.3 56,3 13.3 10,4 18.8 Loam
I 0-30 2.0 48.5 18.1 7.8 23.8 Clay loem
Chittoor (proper) 30-60 2.4 48.8 19.9 4.0 25.0 Clay loam
60-80 1.5 4.1 22.8 56 164 Sandy loam
"l 0-30 2.7 47.2 15.0 134 21.7 Loam
Chittoor (Thamarachira) 30-60 16 48.3 16.1 10.2 24.0 Clay loam
60-80 14 49.0 20.0 8.6 21.0 Sandy clay loam
\Y, 0-30 2.3 26.9 10.4 16.6 43.8 Clay
Thekkedesam 30-60 1.8 40,0 20.5 14.0 23.8 Clay loam
60-80 2.4 30.8 11.2 18.1 37.5 Clay
\% 0-30 2.4 425 12.4 115 31.3 Clay loam
Valiavallampathy 30-60 18 51.1 104 17.9 18.8 Loam
60-80 1.6 44.3 141 8.1 32.2 Clay loam
Vi 0-30 2.1 38.3 15.0 174 15.3 Loam
Kuttippallam 30-60 2.0 46.2 15.8 16.9 19,2 Loam

60-80 1.4 43.5 14.2 16.8 24,1 Loam
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Table 2

Apparent
density
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2.42
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Single value conststants of profile samples
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Porespace ranged from 44.21 percent to 54.81 percent in the profile
samples (Table 2). The surface samples showed the highest value for porespace
and it tended to decrease down the profile. Volume of expansion also showed a
decrease down the profile except in profiles from Valiavallampathy and Kuttippallam
A positive correlation was obtained between maximum water holding capacity and
porespace (r— +0.64, r= +0.65and r= +0.12 respectively for the 3 layers, significant
at 10% level for the first two layers) suggesting that porespace contributes
significantly to water holding capacity, Bendixen et a/. (1948) found that porespace
determination was a reliable measure of permeability.

Table 3
Upper and lower plastic limits and sticky point moisture of profile samples

Depth Upper plastic Lower plastic  Sticky point
Location (cm) limit limit moisture
% %o %
kg 0-30 38.2 213 31.2
Perumatty 30-60 30.2 20.9 26.4
60-80 28.9 19.9 27.1
I 0-30 37.5 1.8 30.9
Chittoor (proper) 30-60 29.8 19.3 26.0
60-80 26.7 17.7 24.0
i 0-30 33.8 20.1 29.4
Chittoor (Thamarachira)  30-60 329 195 27.3
60-80 30.1 18.6 26.3
\Y 0-30 46.1 28.3 39.3
Thekkedesam 30-60 30.1 24.3 30.1
60-80 38.5 221 35.0
v 0-30 40.1 271 33.8
Valiavallampathy 30-60 30.1 20.3 26.4
60-80 38.5 22.1 2t
\ 0-30 38.9 20.8 32.5
Kuttippallam 30-60 30.2 215 26.0
60-80 32.1 22.4 29.0

The results of the upper and lower plastic limits and sticky point moisture
(Table 3} showed that these values are the highest in surface layers of all the profiles
examined. These limits are of very great importance to tillage since plastic limit
represents the minimum moisture percentage at which the soil can be puddied-
Positive correlation (non-significant) was obtained between water holding capacity.
on the one hand and upper plastic limit (r— +0.25, r=+0.57 and r— +0,22 respect-
ively for the 3 layers) and sticky point (r= +0.50, r= +0.31 and r= +0.38 for the
3 layers) on the other.



Fig1 Summation curves texture
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Summary

An appraisal of the physical characteristics of the Poonthalpadam soils
reveals that the texture of the profile samples varies from sandy clay to clay. The
highest clay content is found to be in the surface layers which may be either due To
impeded drainage which does not permit cJay migration or due to deposition of clay
by flood waters on to the surface of the original soil. The apparent specific gravity
ranges from 1 .20 to 1 .80 and the absolute specific gravity varies from 2.25 and 2.51 .
There exists a negative correlation between clay content and apparent specific
gravity. The porespace as well as volume of expansion show a decrease down
the profile except in the profiles from Valiavallampathy and Kuttippallam. The upper
and the lower plastic limit and sticky point moisture are found to be the highest in
the surface layer of the profiles. These limits are of importance to the tillage
operation since plastic limit represents the minimum moisture percentage at which the
soil can be puddled and these limits are affected by clay content, nature of clay
minerals, organic matter and nature of exchangeable cations.

Improving the physical condition of these soils would result in increased
productivity of these soils.

Mo LUIA0G
Al ) Ry 3'-’&;_U IS0 DA loadn -’:t’.l"m}(!'h"E_'I'—S"'I‘TG!'L!'gT;"ﬂﬂ"i msomm 1oy alomoml@mianis ~0]

1

231 TUdsnl lg LB 1OS LI TUDIM. DEMID »Bla gm” amas” n'ng‘JmHg‘ LD BERYSHETAN L
L 2 3 - B s - o)

omzlsmm], &8 logRINMO AW ARINAULe hISIMTD HOINIAISM” Dl TMES BOSIHN ) e
i o-® -y ol 4 o 80 - — =) =
esmY.  m” Miduoda] & 100D 10S WMB Lo, MIOLW)IH[R BOS hw&ai,na'l-t.t_--.|r.\'.n“u>r,x“ @
— o o T - "l -
.1:_,-'{;;’ TR0 189 L7 r::m'l-‘nir»_\@ MSTY O HITELe O UBBNA]I390D | M Oadnlmelom 1ad ‘-:,«_-}"I.J-:ﬂn“
BRSNS ;M s TPYHh0e. DADINIO  AULOYEITVI(BD 12 myoad 1.8 ousnowile
& 0 o a e o
mnlovo(mm  2.25 mym@d  2.51 awewp@eam”.  aviingeinvo(mmeys g logpiemo
B BYe  Mam1Td  gasmIm e mUwnissmoI ] HENE] . 2B ar’sirmu'm e ).
o — = i J o = o
magamn LYgoqutmlemwls  SSiiauaw ®BElddNils DAIRTMEN  @WS)He)salelnsm?
ARINILe B ASITITY HIMDAIS®®.  GHOIAOSOD  LISHEEI MIEITMIOE! dfan oM 1eeg
. o 8 0 (= [y M =
emals” sru )Luﬁkamé TN . af)@ImIMId MIUan at'gomut@laem ellalno DER" alglw
Slea1010% (puddle) @PUWIDIW aPINe dh] OGTN REIDWDOMIHM al)relandan]eniomy.
1 erlzlon e agplesl gl ogRlemo EP.aTMWi., Gglasm ~lnea81es (clay
minerals) TUIZIULNTOW o, ONELIIUDNTTR ) Uy NIWSTN 1 HRNB W) ) o @1 ( (D la) ‘i-’a"rml_ﬁnﬁ.
5 o 2 4P,
aFR1OMO eV M1 "21sm anafda31Tml DI .1--‘-]1;1--.\13"- 2mosMma‘aam  da wlalenonly
o -
mmasm”,
References

Bendixen, T. W,, Hershberger, H F.and Slater, C. S. 1948. A basis for classifying
soil properties. J. agric. Res. 77: 157-167.

Jackson, M. L. 1958. Soil Chemical Analysis Prentice Hall of India, Private Limited,
New Delhi.

Piper, C. S. 1942. Soiland Plant Ana/ysis. University of Adelaide. Anstralia.

Sankaram, A. 1966. A LoboratoryManual of Agricultural Chemistry. Asia Publi-
shing House, Bombay.

Wright, C. H. 1934. Soil Analysis; Thomas Murby and Co., London.



