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Soil pH Electrical Conductivity and CEC -Under . Long
Term Fertilization

P. MUTHUVEL', P. KANDASWAMY? and K., KERISHMAMOGRTHY:

The influenco of long term spplicztion of ormanic manures and inorganic farti
lizars wnder rtainfed and irrigated conditions on the seil pH, EC and CEC was in-
vestigated with the soil samples sollected Trom [the permanent manutial experiments

plote of Tamil MNadu Agriculiural University farm at Ceimbatore. Not much wvariatior
was ohserved in the case of elecirical conductivity and pH value of electrical conducti-

vity and pl values of soils to dilferent treatments trisd.

Under rainfed condition:

the CEC was hiokier in organic manure treatments.

In modern crop production, applica-
cation of fertilizers has come to stay as
an indispansable input.  Consequent to
the introduction of high yielding varieties
possaszing hicher levels of fertilizer res-
ponse the guantum of fertilizer applied
to the soil has phenomenally increased.
There is a general belief that. long con-
tinued application of inorganic fertilizers
appreciably alters the soil reaction and
thereby the soil properties are changed.

Venkaia Rao and Badiger (1971)
and Prasad ef a/, (1571) were of the
epinion that long continued dressings
with ammonium sulphate lower the soil
pH. Changes in CEC of soils due to
long term fertilisation were studied by
many wotkers (Soundataraian 1962:
Randhawa, 1971 and Shinde and Ghosh,
1972). With a view to study the effects
of long term fertilizatlon on the soil pH,
EC and CEC investigations were carried
out and the results of the same are pre-
sented in this paper,

MATERIAL AND METHDDlS__

The soiji samples from the new and
old permanent menurial . experimental
piots at the Agricultural University-
farm Coimbatore were used for the
investigation.  The. old permanent
manurial experiment (OPM) was ~com-
menced in the year 1907 and it .consists.
of ten treatments with one plot each
having an area of five cents. The plogs
were under the same treatment year
after year for 65 years. Initially it was
maintained under irrigated conditions
and from the year 1937, it, was brought
under -rainfed cultivation.

The treatments were 1. Control

(No manure), 2. N alone, 3. Nand K,

4 -NandP,.5. N.PandK, G. Pand
K,7. Kalene, 8. Palone, 9. Cattle
manure and 10, cattle manure residue,

. The. doses of treatments were N
applied as -ammonium sulphate at the
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rate of one cwt/A, P as superphosphate
at the rate of 3 cwt/A and K as sulphate
of potash at the rate of B tons/ac.
Treatments & and 10 received cattle
manure in alternate vears i, e, cattle
manure (CM) plot would 'be the cattle
manure residue (CMR) plot in the suc-
ceeding year and vice-versa.

The new permanent manurial experi-
ment (NPM) started in the year 1934, is
under irrigated conditions. The treat-
ments were the same as under OPM ex-
cepting that the treatments were repli-
cated to twice and called as Eastern and
\Western services. Farm yard manure at
the rate of 2000 b per acre per year was
applied to all but the cattle manure resi-
due plot in the Western series alone,
The soil of the experimental plots is a
calcareous red loom. Sorghum, finger
millet and cotton were raised under these
experiments in rotation.

Soil samples were collected from
each of the treatments of OPM at the
rate of three samples per treatment from
three depths viz. 0-20,20-40 and

SOIL pH. EC, CEC. UNDER LONG TERM FERTILIZATION

samples were collected from the plots
of both the series separately. The sam-
ples were air dried and a portion of the
same was powdered and passed through
2 mm sieve and the sieved material
waste taken for analysis  The pH and
EC were estimated from soil water sus-
pensions of 1.2 ratio using a potentio-
meter and conductivity bridge respecti-
vely. The CEC of soils was estimated
as per the method of schollenberger
(1930).

RESULTS AND DISCUSSION

The details regarding the soil pH,
EC and CEC are presented in Table | to
IIl. From the results it could be seen
that in the OPM as well as in the NPM
plots there was not marked variation in
the soil pH among the treatments tried,
Ambika Singh (1964} has also reported
similar observation. This could be due
to the fact that the soile under investi-
gation are calcareous in nature and hence
much difference in pH of the soil due to
different treatments would not be ex-
pected, Yet another factors which

40 - 60 em. In the NPM also similar could be attributed to this is that the
TABLE |, Soil pH. EC and CEC-old permanent manurial experiment
Treatmen: pH EC |m mhaos/cm) CEC (mef1004g]
Depth incm  0-20  20-40  40-60  0-20 20 00  40-60 020  s0-40  40-60
Control B.0 8.1 8.2 0.18 0.19 0.29 16.5 20.2 24.2
M 7.8 7.8 7.8 0.7 0.7 (.20 15.0 20.9 26.0
ME 7.8 Vel 1.7 0.18 0.20 0.18 18.2 18.7 28.0
NP 1.8 7.9 1.8 0.18 0.1k 0,240 16.3 15.1 16.8
NP 7.9 7.7 7.B 016 B 1] 0.25 +16.6 18.7 9.4
KpP 8.0 7.8 7.3 0,18 .20 0.20 17.7 18.7 20,0
K 7.8 8.3 8.6 0.16 0.30 0.30 17.5 22.2 20.5
P 7.4 7.9 g.8 0.20 0.25 0.25 16.6 18.2 15.5
Ch 7.9 8.0 8. 0.18 0.21 0.32 18.7 274 263
CMR 7.8 7.8 7.8 0.19 m21 022 18.0 26.0 3.7
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TABLE Il. Soil pH, EC and CEC - New Permanont manurial Experiment - Western " spries
Treatment pH EC (m mhosfcm) TEC {mt:jmﬂ d;
Depthinom  0-20  20-40 - 40- 50 0-20  20-40  40-60 0 20 20-40 49 ﬁﬁ
Control g3 82 21 035 090 090 187 -'2'3.5_. 274
N 8.3 8.5 82  0.38  0.80 . 0.50 209 228 2835
K 8.3 8.2 8.1 0.3 0.80 0.75 22.9 724 25 ¢
NP 8.2 8.2 8.2 0.35 070 1,00 22.8 217 234
MPK 8.1 8.2 8.4 0.35 1.10 . 0,70 21.0 14 E_ 25.8
KP 8.2 8.2 8.2 0.32 0.45 1.10 19,8 14 3 262
K 8.1 8.1 83 031 075  1.10 230 152 25.8
P 2.1 8.1 8.2 0.35 0.70 0.70 24.0 1#._2 16.0
ci 8.2 8.3 82 035 065 095 250 ° 119 145
CIR 8.1 8.2 81 032 065  1.00 2298 - 87 165

TABLE 111, Soil pH, EC and CEC — new permanent manurial experiment - Easmrn series
Treatment pH EC {m mhosfcm) CEC (me/100 _g} _
Depth in cm 0—20 20—40 40—60 0—20 20—40 40—60  0—20  20—40 40 -850
Control 84  82- 83 038 075 050 226 ~ 188. 125
N 8.2 8.1 8.0 0.29 0,50 0.54 28.2 150 12.7
MK ’ 2.1 2.0 8.0 0.44 0.88 1.00 22.7 19.9 21.4
NP 2.1 8.0 8.0 0.35 1.05 0.70 23.8 ' 24.0 12,5
NPK 8.1 8.0 8.3 0.41 0.85 0.71 20.6 21.3 13.5
Kp 8.4 8.2 8.2 0.38 1.00 0.80 22.8 24.4 16.0
K 8.4 8.3 8.3 0.38 0.60 0.50 23.3 20.7 11.9
P 8.2 8.2 8.2 0.38 0.90 0.70 19,6 20,2 - 158
CM 8.2 8.3 8.4 0.38 0.88 0.70 18.0 20.7° 12.5°
CMR 8.3 8.3 8.2 0.35 0:85 1.10 182 242 26.8

quantity of ammonium sulphate (one
cwt.’acrej added is probably too to have
any marked effect on soil pH.

The electrical conductivity values
also did not vary much among the dif-
ferent treatments. The OPM plots are
maintained under rainfed condition and

since the accmulation of salts through

irrigation water applied to the NPM plots
is free from salinity hazards and what-
ever little salts enter into the soil gst
leached out ‘to  the' lower horizons as
seen from the higher EC values of sub-
surface samples.

An increase in the CEC of soils was
observed under.organic manure treat-
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ments in OPM as well as in the Eastern
series of NPM plots. However, in the
Western series of NPM plots the trend
was reveise. Due to organic manuring
the organic matter content of soils was
increased and hence naturally the CEC
also increased. In the Western series
of NPM plots farmyard manure is applied
to all but the CMR plot. Hence the com-
bined effect of organic and inorganic
manuring results in increased CEC of
those plots receiving fertilizer treat-
ments also. The favourable effects of
organic manuring in increasing the CEC
were reported by Sahu and Nayak (1971)
also.
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