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Distribution of Organic Phosphorus in Tamil Nadu Soils

G.V. KOTHANDARAMAN' and K.K. KRISHNAMOORTHY®

Thirty eight soil samples collacted from nine profiles representing the mejor soil
groups viz.., red blaclk, laterite and alluvial soils were examined for organic P content.
The organic P content of the soils ranged from 26 1o 467 ppm and its percentage to

total P was from 9.11 to 56.81.
farerite sails.
“with degth in most of the profiles,
505 10 123.4.

. N and C/N ratio.

The soil organic P is a part of
the organic matter content and it is
well known that during mineralisa-
tion of soil organic matter, both N
and P zre converted into inorganic
forms. Thus, there is some indirect
evidence that the organic P is impor-
tant in plant nutrition. An examina-
tion of the reported determination
of organic P in soils elsewhere reve-
als wide variation in its content.
According to Kaila (1963), the organic
P constituted 17 to 68 percent of
total P in Finnish soils. The amount
of organic P for Indian soils was
found to range from 2.6 to 75 per-
cent of total P (Ghani and Aleem.
1643). Many soil properties have
been correlated with orgenic P bv
various investigators ({John eral.,
1865).

“Though the soil organic P often
comprises more than half of the total

i Astociate Professor,

Highest organic P was recorded in the high

Organic P was rich.in the surface layers and it was found to decresze

The range of organic Cforg. P ratio was from

Ciganic P sionificantly correlated with total P, organic carbon, total
Org. CfOrg. P signilicantly correlated with CfN ratio.

2. Professor and Head, Department

level

P, very little work has been doneto
study its behaviour in soils. No
data exist on the distribution of
organic P in Temil Nadu soil profiles.
Therefore the present investigation
was taken up to study the distribu-
tion of orgaic P in soils and its
relation with some soil properties.

MATERIALS AND METHODS

Thirty eight soils were collected
from nine profiles representing the
four major soil groups viz., red,
black, laterite (both high level and
low level) and alluvial soils. The
pH of ths soil was determined in a
Beckman pH meter using a soil
water ratio of 1:2.6. Organic car-
bon was estimated by Walkly and
Black method as described by Piper
(1950), Total N was estimated by
the modified Kjeldahl's method (Jack-
son, 1958). Organic P was estimated
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by tye method of Mehta e7 &/, (1954)
and total in P by perchloric acid diges-
tion method as described by Jackson
(1958),

RESULTS AND DISCUSSION

The general soil properties and
organic P and its percentage to total P

{Vol. 65, No.“ 7"

aro given in Table, The results have
shown that the organic P of the soils
varied from 26 to 267 ppm and its " pei-.
centage to total P ranged from 911 to
56.89. This fraction was high in the
high level laterite soils (from 46 10 467
ppm) followed by red soils (from 122

to 248 ppm).

TABLE. Soil Chemical Properties and Organic Phosphorus

Black soils (profile MNo.2

30il and Profile

Depth Organic Total CiN Orga- Total %, of or-  Oto.
No. in cm pH € 9, N. %, ratio nicP P ppm ganicP Clora.
ppm to iotal P P ratio
(1) (2) (3) (4 (5) (6) (7 (&) () (19)
Red soil
1. Kovilpatii 0-22 7.4 0.38 0.026 1560 248 586 4232 = 15.72
22-38 7.2 0.12 0.018 6.16 194 368 52.72 6.18
38-54 6.7 0.24 0.026 9.22 164 302 31.84 14,63
54-68 6.1 0.156 0.026 5.76 122 523 23.23 12.28
2, Coimbatore 0-10 8.4 0.15 0.016 9.37 128 307 41.69 11.71
10-30 8.0 0.26 0.018 14.44 128 313 40.89 20.31
30-50 7.6 0.15 0.018 8.33 153 338 45.13 8.80
50-70 7.7 0.15 0.021 10.00 145 342 42.40 14.48
70-105 8.3 0.08 0.010 7.50 138 448 31.03 5.39
Black soll '
3. Kovilpatti 0-15 8.3 0.23 0.018 12.77 85 262 -32.44 27.05
15-45 8.1 0.12 0.016 7.50 98 312 33.41 12.24
45.75 81 0.7 0.016 10.62 60 286 20.98  28.33
75-105 8.2 0,18 0,013 13.84 29 185 15.68 62.06
4. Coimbatoro 0-15 8.3 0.28 0.021 13.80 143 548 26.09 20,27
15-30 8.3 0.27 0.021 12.85 g2 549 14.84 35.92
30-45 8.5 0.32 0.022 14.54 63 551 12.34 47,08
45-75 8.4 0,30 0.024 12.50 3 G601 16.31 30.30
Low level laterite soil ‘
5. Mudukulam 0-17 5.8 0.18 0.015 12.00 89 257 34.63 38.88
17-64 5.7 0.08 0.018 4.44 79 227 34.80 10.12
64-102 5.7 0.08 0.015 5.32 26 178 14.61 30.76
[Contd.
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_{1] - (2] {3y (4) (5) (8) ) (8) (%) {10}
.H'rnh.' laval latarite soll
6. Kumuli 0-30 4.7 024 0043 558 248 356 40,78  16.21
40-75 4.4 0.53 0.033 16.06 146 358 44.64 2670
75-113 4.6 0.60 0.024 2500 158 357 3554 37,72
113-180 5.0 0.32 0.016 20.00 118 332 2081 27.01
180-226 5,1 0,20 0.012 16.66 47 228 20.81 £7.55
7. Kodaikanal 0-45 4.9 576 0240 2400 467 522 5681 123.34
45.80 5.3 0.7 0.015 11.33 250 737 33.82 &8.00
90-135 5.2 0,17 0.013 13.07 114 408 27,84 14,83
135-183 5.2 047 0.013 13.07 106 G638 16.88  16.43
183-222 5.0 017 0.018 9.44 356 1318  25.50 5.0%
223.273 5.0 048 0015 1200 239 1140 1903 7.5%
Alluvial sofl
8. Chitrasavadi 015 83 053 0.032 1656 155 491 3152  34.13
16-76 8.3 0.29 0.019 15.26 125 284 40.01  23.20
75-105 86 0,26 0.017  15.30 89 236 37.71 29.3%
5, Aduthurai 0-16 7.0 0,87 0.064 1611 185 384  45.485  44.81
16-60 7.4 0,2 0010 12.00 56 289  18.38 21,42
80-108 7.8 0.05 0.006 10.00 35 384 211 12.28
108-138 7.8 005 0005 10.00 157 1296 1211 37.84

and 4) and low level laterite soiis (pro-
file No.5) were low in organic P con-
tent, When the mean values were
considered it was in the ordsr of laterite
soils (163 ppm), red soils (158 ppm),
alluvial soils (116 ppm) and black soils

(&3 ppm).

All the surface layers of the profi-
les were rich in organic P compared to
the sub-soil horizons. In general the
organic P and its percentage to total P
wera found to decrease with depth. The
decrease of organic P with depth was
also  reported by Gupta and Singh
(1972) in Vindhyan soils and Misra and
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QOjha (1969) and Chandrabhsn and Tri-
pathi (1973) in Uttar Pradesh soils.
The decrease of organic P in the soil
profiles may be attributed to the decre-
ase of arganic matter with depth.

Organic P was found to correlste
with total P (r=0.707%*%) and similar
correlation was also reported by Pave-
nasivam and Kalpage (1270) and John
and Gardner (1871). The clase relation-
ship between the organic P and organic
carbon (r=0.654""%) established in the
present study was also reported by
Goel and Agarwal (1959). Organic' P
significantly correlated with total X
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i = 0.6707") and C/N  rotio (r
Q.699""*) as reported by John er s/.
11965).

The ratio of org, Clorg. P of the
soil profiles varied from 5.05 to 123.34
end the highest ratio was observed in
the high level laterite soils of Kedaika-
nal. This may be due to high organic
carban content present and mostly in
the non-mineralised form in thesurface
layer of this profile. The. significant
relationship of org.C/ora.P- ratio  with
organic carbon obtained (r=0.790%**)
supporis the above findings. Low org. P
satios ranging from 45410 89.2 in black
soils and from 108.2 to 132 in red soils
of Uttar Pradesh was also reported by
IWiisra and Ojha (1869). The low ratios
observed in Tamil Nadu soils may be
due to the highly mineralised form of
organic P compounds because of tropi-
cal climatic conditions. McDonnel and
¥Walsh (1957) stated that increased
minerzalisation results in a lowering of
the org.Clora.P ratio thus, the parallel!-
mg the C/N ratio. The significant rela-
tionship obtained between org,Clorg.P
ratio with C/N ratio (r=0.665"**) sup-
ports the view of the above workers.
Stage of weathering has been suggested
by Goel and Agarwal (1959) as a possi-
ble factor in influencing the org.Clorg.
P ratic. John er a/. (1965) reported
that soils in the drier regions failed to
show any consistent pattern and pH
seemed to be dominant factor for the
variation in the org.C/org.P ratio,

The org.Cforg.P ratio was found to
decresse with depth in red soil profiles
Mo. 1 and 2, high level laterite soil
profile No. 7 and alluyial soil profile

456

[Vol. 65, Mo, 7

No. 8 and this may be associated with
the decrease of organic carbon with
depth. Similar decrease of the ratio
with depth was also reported by Borne-
misza and Kozen lgvae (1867) in Costa
Rican soils. The ratio was high in the
deep layers of the soil profiles No. 3, 4,
5 and 6 and this may be ‘due to low
organic P with depth as reported by
Kaila (1963) in Finland soils.

The senior author is grateful to the
Tamil Nadu Agricultural University for
according permission to publish data
which formed part of the Ph.D. thesis.
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