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“FFECT OF LIMING OGN DISTRIBUTION AND MOBILITY OF
MACRONUTRIENTS IN A RED LOAM SOIL OF BIHAR

G. SINGH!,

H. M, SINGH! and R, N. PRASAD®

. The distribution and mobility of macronutrients ware studied in five soil profiles
fram virgin, cultivated and lime applied equivalent to normal, 3 and § times of lime

‘requirement from 8 red loam sail of Ranchi.

Lime application increased the orga,

nic carbon, CEC, total N as well as Ca saturation of soil while decreased the Mg

_ saturation,

The mebility of Mg was slightly more than Ca,
not affected by liming but had pronounced effects on available P,

Content of total P was
Limed sories

had higher total S than unlimed ones and was positively comelated with organic
carbon (r=0.752%%). Available 5 showed nagative correlation with soil pH (r=0.503%¢).

The mobility of some e'ements has
been found to be affected by liming
(Robertson et al. 1954, Bhuiyan et al.
(1961) reported uniform distribution of
Ca in soil profiles while Mg increased
with depth,
undertaken to study the distribution and
mobility of macronutrients under limed

- onditions in an'acid so0il of Chotanag-
" pur (Bihar).

MATERIALS AND METHODS

Soil - profiles were opened in 1872
in the farm of Ranchi- Agricultural
College receiving the following treat-
ments in 1967 viz. Profile 1 - Control
(virgin) Profile 2 - Control (cultivated)
Profile 3 - Lime as per requirement,
Profile 4 - Lime 3 times of its require-
ment Profile 6 - Lime & times of its
requirement.

" The soil of the experiment plot had
good drainage. The colour of scil of
layer 1, 2 and 3 varied from yellowish
red (10 YR 5)4, yellow red 5 YR 5/8)
1o strong brown (7.5 YR 5/8) respecti-
vely and also . strong brown in sub-

Present investigation was

showed that

sequent layers (4th & bth). The tex-
ture of the surface coil was sandy loam
to loam.

The soil-ere analysed for pH in
1:2.5 soil water suspension, organic C
{0 4 N chromic acid), total N, CEC, ex-
changeable cations and different forms
of available P (Bray-IP, Bray-ll P and
Olsen’s P) by methods as described by
Jackson (1958). HCl extract of the
soil was used for determination of total
Ca, Mg, K, P and 5.

RESULTS AND DISCUSSION

A perusal of the data in Table-1
there was considerable
variation in soil reaction due to different
treatments The soil pH in uncultiva-
ted control was higher than the culti-
vated control, This might be due to
mining of the nutrients particularly Ca and
Mg from the lower depths and their ac-
cumulation in the soil in the uncultivated
plot. In cultivated cantrol these nutri-
ents were removed alongwith the bio-
mass, The soil which received lime only
as per its requirement (Profile 3), was

1) Scientist S-1 (Soil) CARI, Port Blair.

2) Joint Dirsctor {Biogas), Encrgy Depariment Patne, Bihar, .
3) Scientist S-4 (Soll) ICAR, Ressarch Complex {or MEH Region Shillong.3.
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depletad in exchangeable Ca by 57
The application of lime 3 or 5 times of
its requirement has raised the pH be-

yvond neutral range.

Data indicate {further that lime appli-
cation to soils had favourable ef-
fect on building up of organic C
from 0.4 10 0.78% in the surface soils
only. On the contrary, it was observed
to decline in surface scil of profile-5.
which might be atiributed to the de-
compaosition of organic carbon by soil
micro-organisms in alkaline pH and in
presenca of high percentage of exchan-
geable Ca.

The content of organic C was found
to decrease downward in profiles. Total
N content of soil followed the trend of
organic C distribution which was also
evident from the positive relationship
between them (r = 0.865%). Again the
narrowest C/N ratio (6 : 9) in the sur-
face soil of profile number 5 appeared
due to the highest microbial activity.

An increase in CEC from 6.64 to
7.70 meq* due to lime application in
the surface soils may possibly be due
1o increase in organic carbon and rise
in pH. The data of Table-1. further,
revealed low base saturation in the
surface soil (38 5 to 51.4%).

The proportion of Ca and Mg on
exchange complex of soil colloids was
more or less equal in profile number 1
and 2. But the ratio of CaMg fairly
widened on liming indicating -the re-
Jlacement of Mg by the presence of
iarge. excess of calcium, The data of
arofile 4 & 5, further, showed a slow
nobility of Ca and Mg. The maximum
soncentration of exchangeable Mg in
37-140 cm layer indicated that this ele.
nent was prone to downward move-

[vﬂ'.‘ "'.?:'T' H'ﬁ‘-’l‘ "I

ment due to laeching and greater, maobl
lity than Ca. The distribution: and mnhi-
lity of K was not lnfluanca;l by llmlng
The percentage saturation of Ca on sx-
change complex was observed ‘to - in-
crease linearly with doses ‘of lime appli.
cation,

Distribution and mobility .of “macro-
nutrients :

An appraisal of data of Table-2 did
not show any change in the distribution
of HCl extractable Ca, Mo, K and Pin
soil profiles, Considerably lower value
of Ca, Mg and K in the -surface soil
might be attributed to the depletion by
continuous intensive cultivation for 5
years,

Total © content was not influenced
due to liming. However, its available
forms exhibited considerable varistion,
Different forms of P were confined most-
ly in the surface soil which contained
also fairly higher amount of organic
carbon as compared to sub-soils  Sig-
nificant positive correlations were also
obtained between Bray-| P (r=0.735%),
Bray-Il P ( r=0.644++) and Olsen’s P (r=

- 0.782*) to organic C which were in
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accordance with the earlier work of Singh
(1972)  An increase in available P (Bray
| P from45 to 18 ppm) only due to
cultivation (Profile 1 & 2) may be ex-
plained due to increase in organic carbon
and percentage base saturation of the
surface soil. This might probably has
rendered Fe, Mn and Al somewhat more
unreactive. As expected, the content of
Bray Il P was found to increase due to
liming in neutral range upto profile
number 4 whereas there was no change
in the content of Olsen’s P in these pro-
files. But Olsen's P increased substan-
tially in the -surface soil of profile
number 5 in which the - percentage Ca
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Tas .
anla 2.. HCl extractadle Ca, Mg, X, P available S and availatle P by ditferent methods

i?lﬁ:;h it o % ' S (ppm) " Available P (ppm)
: a Mg K P Total  Avl, Bary Py Bary Py -~ Olsen P
0—10 * B2 o F:;*:-:ﬂ Nﬂ.uf (Control uncultivated) :
=1 12 . ; 25 190 244 41 14,04 10.0
10—486 0.22 0.23 0.34 026 150 524 0.77 22,46 25
46—140 022 0,18 - o025 023 B0 184 1,40 1B.25 2.5
87-140 0.22 018 0.25 0.25 50 18.4 1.40 18.25 25
140-183 0,18 085 025 025 50 9.4 0.77 11.23 4.0
Mean 018 ' 017 026 - 024 122 296  1.58  16.85 40
‘SE (Mean) .01 .01 .03 004 27.38  7.65 28 1,83 14

' . _ Prafile No. 2 (Control cultivated)

0-10 0.5 0,12 0,13 0.25 - 150 244 18.265 37.89 285
10-86 0.1 0.13 028 025 180 929 077 . 2737,  10.0
 46-B7 0.22 0.30 0.29 0,23 120 1054 0.77 22.46 2.5
87—140 020 - 0.14 0.29 0,23 120 434 1.40 15.14 25
140183 0,18 0.11 0.26 023 120 184 0.77 20.35 2.5
Mean 019 0.13 0,26 024 140 568 4.38 24 89 4.0
ES (Mean) .0) .oog 01 004 298i56 11.70 2,59 3.72 - 5.04

Profile No. 2 (Limed as per |jme requirement) '

0-10 013 0.L8 0.18 6,25 280  9.40 14.40 24.58 28.5

10—46 018 0.13 029 025 170 679 077 1404 . 25
4687 020 - 017 033 -.025 150 554 0.77 31.58 25
87—140" 0.20 0.15 0.30 023 120 46.4 0.77 33.68 25
140—183 0,18 0.12 0.25 023 120 124 211 22.46 25
Meen 018 0.13 0.27 0.24 168 383 369 ~ 2626 7.7
SE (Mean) .01 .01 02 004 2956 1170 259 350 -

_ Prafild No, 4 (Limed three times lime reujrement)
0—=10 0.13 0.05 0.18 0.23 220 ‘8.4 12.63 53.33 28,5 -
10—46 013 0.09 0.18 0.23 220 9.4 12.63 53.33 285

46 —87 o.21 0.19. °  0.36 0.23 140 214 0.37 24,56 25
87—140 020 017 028 ° 022 50 464 077  22.46 25 -
140—-1B3 0.17 0.18 0.25 0.26 50 244 0.77 7.02 25
Mean 0.18 0.16 0.26 0.23 116 26.4 3.14 26,92 1.7
3E (Mean) 01 0 02 004 31 605 2,37 5.81
' Profile Wo, & (Limed five times lime requirement)

0-10 0.14 0.13 0.09 0.23 180 84 19.64 20,35 42.0
10—486 0.20 0.18 0.320 0.23 120 9.4 0.77 22.46 24
46—87 0.21 0.21 0.31 0.23 150 124 .77 22 46 25
B7 —140 . 018 0.19 026 0.23 3o 12.4 0.77 16.84 25
140—183 047 0.3 0.26 0.25 60 12.4 1.40 27.37 10.4

Wean 0.18 0.186 0.26 0.23 110 11,2 4.67 2180 10.4
3E 01 0 02 Q04 2335 - .07 3.74 1.7 7.89
3E {overall .00E o008 012 002 11.888 5.2B6 1.16 1.574 2,23
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saturation (97%) and soil reaclion
(pH 8) was recorded to be maximum,

Fairly higher amount to Bray Il P as

compared to Bray | P may be attributed.

ta more acidic ex‘ractant, The data of
Table-2 further, revealed that phosphate
was not at all mobile and its mouility
was not affected due to liming.

Total S content in these profiles varied
from 30 to 280 ppm and showed a de-
creasing tendency with increasein depth.
Similar results were also observed by
Kanwar and Takkar (1963) for some acid
soils.  Total sulphur was found to be
positively correlated with oreanic carbon
(r =0.752%*). The conten! of available
sulphur ranged from 9.4 to 105.4 ppm.
Jha (1964)-also reported similar value
of sulphur in such soils. Upward move-
ment of sulphur was noticed due to
cultivation (Profile - 2) while it was
dramatically reduced on liming. This
reduction might possibly be due to for-
mation of CaS0,. It showed negative
correlation with soil reaction (r=0.503%).

The authors are thankful to D
H. Sinha, Prof. and Head of Soil

Avur, 71 Mo 12

Science & Agril. Chemistry, Ranchi Agri-
cultural College, Kanke, Hén_clji' fnr B
couragement during the course af in-
vestigation.
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