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Study of the Alluvial Soils of Madras State
II. Chemical Properties ®

by
8. PREMANATHAN ' and D, JOHN DURAIRAJ®

Synopsis: Thirty six surface soil eamples from the five major river
alluviums of the State were studied in deteil for their chomical proporties.
The resulte indieated variation in the chemical properties mlong the
eouren of the river alluviume. The olose relationship betwesn the elay
content and chemies] properties of the alluviums probably indicate the
homogeneity of the alluvial materinl studied.

Introduction: The importance of alluvial soils has been diseussed in the
previous paper (Premanathan and Durairaj, 1963). Studies of the alluvial svils
during soil surveysas in the Godavari, Krishna and Tanjore deltas have been
done in the composite Madras State, Although considerable work las been done
on these soils in our Stale, a detailed study on the properties of the major
alluviums has not so far been made. The chemical properties of these soils are
presented in this paper.

. 'Review of Literature: Studies on the genesis and classification of alluvial
soils based on morphological, physical, chemical and mineralogical composition
have been carried out by Agarwal et al (1951, 1952, 1953, and 19506).

From a soil survey of the Tanjore delta, Harrison and Ayyangar (1914)
indicated the low nitrogen status of these soils, the need for phosphorus fertili-
sation and the sufficiency of potash in these soils,

After studies on the alluvial soils of the Mississippi drainuge basin, Holmes
and Hearn (1942) concluded that the chemical composition of alluvial soils derived
from the various geological areas roflected in general, the differences in their
geological material, as well as the differences in the aitered composition
of ‘the soils as they developed in areas made up of these materials. Low
phosphate fixation in the Indo-Gangetic alluvial soils was found by Patel and
Viswanath (1946).

Pathak and Mukerji (1950) reported that in the alluvial soils of Kanpur,
phosphate fixation was mainly by clay followed by silt and sand and that removal
of humus by hydrogen peroxide increased the phosphoric acid and potash-fixing
capacity of the soils. Kunhirama Menon (1952) reporled a general deficiency of
available phosphoric acid and nitrogen and of lime in a few patches on soils of the
Tanjore delta,

& Part of tho Dissertniion submitted to tho University of Madras for the award of the
M. Sec. (Ag) degree in Boil Beience in 1003, by the first nuthor under the guidanes of
the pecond author.

! Ageigtant in chemistry, Agrieullural Colloge and Roseareh Instituto, Coimbators - .

' Reader in Soil Science, Agricultural College and Rosearch Institute, Coimbators-3.


https://doi.org/10.29321/MAJ.10.A03779

50 The Madras Agricullural Journal

In the Stewarl’s scheme (1959) conducted in Tanjore disirict the alluvial
coils of Cauvery delta was survoyed. - Ruychaudhuri (1053) found ‘that the
Godavari river carried much fertile mud because of the trap roek terraio while
the Cauvery gilts, were relatively poor. Basu and Tagare (1054) noted that the
alluvial soils of North Gujarat were low in pH value and soluble salts, while
black alluvial soils of South Gujarat and I handesh districts were colloidul, elayey,
low in snlls, fairly bigh in pH and recorded varying contents of phosphorie ncid.

Driskell (1054) studying tho chemical characteristics of the lower
Mississippi alluvial soils, found that soil constituents were modified by time and
environment, the molar ratios and the carbon and nilrogen contents varying with
soil series depending upon the sources of materials, Intensive cultivation,
according o Ghildyal, Shrikande and Rajendra Prasad (1961), exerted a profound
influence on the soil genesis and tended to reduce fertility, as evidenced by studies
of the Gangetic alluvium both under cultivation and afforestation.

Materials and Methods: Thirty-six samples (0-97) were collected from the
five major river alluviums of the Madraz State, namely the Palar, Ponnaiyar,
Cauvery, Vaigai and Tambraparni, representing the different stages of the course
of the rivers. These samples werc analysed for moisture, loss on ignition, silica,
iron, alumina, nitrogen (Lotal and available), phosphoric acid (total and available),
potash (total and available), lime, magnesia, organic carbon, total soluble salts,
electrical conductivity, soil reaction, cation exchange capacity and exchangeable
caloinm by recognised methods. Silica-sesquioxide ratio and carbon-nitrogen
ratio were worked out, Simple correlations were worked out between the clay
and the different constituents of the chemical analysis. The resulls are presented

in Tables I and 1L

Results and Discussion: - (1) Progressive varation in chemical properlies
proceeding along the river: There was some variation ealong the course of the
river. The silica content was found to vary depending on the texture of the soils
of the tract through which the river traversed. There was a close relationship
between the eclay content and silica content (r = 0.934) in spite of the river
variation. With reference to alumina content, the trend was similar to that of
silica content, but the relationship was not very close. .

The pH of the alluvial soils varied along the course of the rivers, reflecting
the soil types of the tracts traversed by Lthe river. - Higher pH was noticed
wherever black or brown soil ocourred and it decreased where red soils were
traversed. The general trend in electrical conductivity was to deorcase along the

course of the river.

(2) Nufrient stalus: The nitrogen and potash contents were found to
decrease to a certain_extent aIﬂng the course ﬂmlimm*—ﬂfﬂﬁm and
aviilable Iﬁsplmrm acid and available putnsh contents were found to vary along
{he counrse of the river alluviums within wider' limits. -The available nitrogen
conbent was found to be fairly 1 _i!’armiinrml]_t;h allaviums., There was o very
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olose correlation (r = 0,912) between the tolal phosphorie neid content and the
available phosphoric acid content indicating that the phesphorus was probably
present mainly as o single caleium phosphate. The lime content was found
either to increase or decreuse along the course of the river. The lime-magnesia
was between ] and 2, thereby indicating that the proportion of these elements
was within the safe range.

Tasre I

Nufrient Status. [ Percentages, moisture- free basis )

w Kitrogen Phosphorio acid Potagh Lime Magnesia
‘H (N) {P.0y) (K00 (Cal) (MgO)
_F Total  Avasilsble  Total  Available Total  Available Total  Total
1. 0079 (014 0080 Q018 0-038 007l 147 070
2, 0069 0003 0-060 021 0944 0341 074 0-40
3. oo 0004 0-205 0101 1-118 006l 069 {53
4 0007 0012 0061 0026 0°792 0'0490 107 0'88
5., 0086 0000 0077 0054 007 R 051 (142
i 0033 0003 0022 0-(04 0795 003! 051 033
. 0031 0013 0030 0008 0545 001y 028 025
8. 0058 0013 0044 0014 0°741 0015 048 043
a, 0023 0004 R (003 0443 0030 57 015
10. 043 00T 0028 0008 0433 010 073 010
11, 0109 0020 0183 0140 0711 0069 101 060
12, R 0009 0040 0-033 1083 0030 04a7 052
13. (044 0-009 0053 0032 0717 0024 058 025
14. 0127 0012 0121 0050 1116 (080 071 030
14. 0060 ooln 194G 0019 0768 0024 153 067
16. 0035 0oin 0-061 0-010 09z 0024 0-93 050
17. 0064 0008 0218 0000 0-863 0043 074 062
18. & 0-026 0247 013 1-001 0034 111 050
19. 0-101 0’012 0003 0-040 0-802 0053 2-03 0£7
20. 01046 0013 0072 0014 10040 o021 1"18 1-08
21. 0132 0-028 0595 0138 0027 0020 314 087
28, 0086 0017 0361 0141 1-030 007 070 0*a0
21. 0123 o014 0186 0083 1'323 068 078 0564
At (133 0021 0189 0129 0406 0074 120 072
23, 0038 0+010 007l 0024 0632 0040 08D 0*80
a4 0100 0017 R (020 0648 0035 0'a2 063
21, 0104 0007 0180 0105 1173 0031 232 055
ag, 0-129 0-025 0040 D024 00748 0023 074 049
20. 0057 0-006 G080 RIRIEY 1-068 0031 g 1-3a
an. 0053 o-011 0084 0028 10038 0032 1*74 147
3. T opoda V1] 0083 0070 (GG 0000 1] 0"5%
a2, 0054 0014 0113 0070 oGl 0°063 053 61
Si. 0054 0013 0182 IR 07nz 0055 070 07t
a4, 0117 0015 0050 0003 0638 00ag 019 018
44, (0-149 0082 005G 0u4 0*B07 0045 L] 019
a6, 0 102 a0l8 04082 RIEH ooz 0072 1*1t§ 121

8. No. 1toT—"Paler aflovium; 8to I3—Tonnaiyar alluvinm;
14 to 26 — Cauvery alluvinm; 27 to 33— Vaigai slluvium;
3 Lo 30— Tambraporni slluvium,
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The organio carbon content varied along the course of the alluviums, It
decreased along the course, in the case of the Palar, Ponnaiyar and Vaigai river
alluviums, whereas, it increased along the course of the Cauvery and the
Tambraparoi river allaviums, The loss on ignition and organic carbon content
were found to be correlated very olosely (r = 0.871). Similarly clay coutent and
loss on ignition were found to be correlated closely (r = 0.872).

(3) Relationship between properties: Although there were wide variation
in many of the chemieal properties, it was observed in mnny of the relationships
that high correlations were obtained, when all the river alluviums were considered
together, This is strikingly peculiar and probably indicates the uniformity of
the alluvial material, especially clay, for the rivers studied. This was substan-
tiated by the close correlations obtained belween the clay and the chemical
properties in the present study (vide Table IT) and the clay and the physical
properties studied elsewhere (Premanathan and Durairaj, 1963). This is evident,
sinee the clay forms the most reactive part of the soil influencing the various
properties of the soils. The influence of clay content on the chemical properties
Jike loss on ignition, silica, alumina, and cation exchange capacity was pronounced.
Comparing the relationships obtained in the present study with those obtained by
other workers, it was seen that correlation coefficient in respect of loss on ignition
was found to be in general agreement with those of Charlton (1936) and Sen and
Deb (1041), but was appreciably bigher than thet obtained by Russell (1923),
Joachim and Kandiah (1947) and Venkataramanan (1962).

Tamup IT
Relationship between Chemical Properties.

> Relationship between Gg;;?&::;:::; Regreasion N;E:?:? f
0 X ¥ {r) squatzon values
1 2 3 4 b

1. Cloy — Loss on ignition 0-g72* Y=108X — 20'62 32
2. Olay —Bilica 0034 Y=38 <+ 0ITX 35
3. Olay — Alumine 0-770% Y=17 + 018X as
4. Clay — Cation exchange capacity 0-874% Y=4'18 + 006X 36

5. Silica — Alumina (-001# Y=002X — 042 35
6. Siliea — Sesyuioxido R [ing Y=000 4 00X K 1]

7. Loss on ignition-Total nitrogem 0 696% Y=0030 <+ 002X 35
§. Total nitrogen-Organic carbon (-803% Y=86X — 0011 35
9, Loss on ignition-Organie carbon og71e YT=002 + 00X 34
10, Total P;0; — Available P,0, 0-912#% Y=0008 — 0430X a4
11. Cation Exchange capacity-Exch. Caleium (-824* V=014 — 1'T4 a3

* Bignificant at ono per cont lovel.

A major portion of the variation in the silica and alumina content was
found to be agcounted for Ly the variation in the elay content. The correlation
coefficient for the relation between clay and silica was very close (r = 0.934) and
that of clay and alumina was not as close as the former (r = 0.738). The finding
confirmed the previous work of Durairaj (1961) and Venkataramanan (1962).
There was a close correlation (r = 0.001) between gilica and alumina content and
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between silica and sesquioxide content (r = 0.916). The narrow range of values
for the silica sesquioxide ratio also may be taken as an indieation of the fair
homogeneity of the alluvial material.

There was & close correlation (r = 0.874) between the clay content, and the
cation exchange capacity. This was in agreement with the work of Venkataramanan
(1962) (r = 0.818). It was found in the present study that the greater parb of the
exchangeable cation was taken up by exchangeable clacium, the correlation
coefficient obtained in this case being r = 0.820, This agreed with the previous
work done by Venkataramanan (1962). On clay basis there seemed to be a
general trend of increase in the cation exchange capacity as the delta was
approached. This may be due to the recombination of silicie acid with 1:1 type
of clays (Robinson, 1949).

/

Summary and Conclusions:/ Thirty-six surface soil samples (0-9") from the
five major river alluviums, LllﬂmE']_‘lF. Palar, Ponnaiyar, Cauvery, Vaigai and
Tambraparni alluvioms, were studied in detail for their chemical properties.
The results indicated variation in the chemical properties along the course of the
river alluviums, There was a very close relationship between clay content and
chemical properties even when all the river alloviums are put together. This
probably indicates the homogeneity of the alluvial moterial studied, A similar
trend was obtained between the clay content and physical properties of these
alluvial sai]sﬂ With reference to the nutrient status, all the alluviums except
Ponnaiyar alluvium, were satisfactory and the Ponnaiyar alluvium needed
‘nitrogen and phophorus fertilisation,
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