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Influence of Continucus Cropping on the Availability of

Phosphorus and Potassium Status in a Black Soil

KK MATHAN!, K, SANKARAN®, N, KANAKABUSHINI® and K.K. KRISHNAMOOR "HY!

Available P and ¥ siatus in 2 soil after six crops wes sssessed in the Lopg Term

Fertilizer Experiments conducted at Coimbatore.

various feriilizer doses.

The avsilability of P was channeo by

There was depletion of aveiloble P Iram the control pluts. As

the the rate of P application increased, the avaiiability slso Incressed giving rise o a

guadratic equation of ¥ = 2.632 4 0.17824% — 0.0006 X2,

The availabls K was

‘deplated over years except In 150%, NPK dose (bosed on soil test) teatiments. and

< FYM applied plots.

A positive and significant correlation (B2 = 0,997) was obtained

which' gave a quadratic equation in the form of ¥Y=480.75 4 1.365X — 0.0041 X%,

Information on the changes in
available K and P status in the soil which
is subjected to intensive manuring and
cultivation and the same type of ferti-
lizers for a fairly long time is very much
limited, Kudjin et al. (1970) reported
that the P regime did not deteriorate
after prolonged use of NI fertilizers. In
fact systematic addition of NK fertilizers
resulted in the mobilizetion of P from
poorly available compounds inte forms
more available to plants in the absence
of P entering from without. James
et ai. (1975) stated that soil test ¥

decreased from the highest to the low-

est K test category. Further, the manage-"
ment practices changed the pattern of
decrease. Cooke (1974) reporied that
proner rotation of crop did not alter the
percentage of total P in the soil. Accor-

ding to Biswas el al. (1877) even al]'.
higher rates of application, the available |

K did not increase substantially.

Therefore, in order to assess the
status of available P in black soil after
continuous intensive cropping, the pre-
sent investigation was carried out.

MATERIAL AND METHODS

The soil of the area under investi-
gation is typical black belonging to the
Peelamedu series and is clayey loam
having & pH of 8.2 and E. C. of 0.2
mmhos/cm. The available P status at
the start of the experiment was medium
(20 kg'ha) end it containzd available K
in the range of 542 to 560 kg .C per
hectare,

A randomised block design hes been
adopted for the field experiments, the
plot size being 200 sg.m. The ten
treatments tried are detailed in Yable |

and they were replicated four times.
NPK were added in the form of ammo-
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nium sulphate, single superphosphate
and muriate of potash Micronutrients
were not included since there was no
deficiency. Sulphur frea source of ferti-
lizers used for treatment No. 9 ware
urea for N and ammonium phosphate
for P. Based on the soil test values,
the dosages fixed for NPK for ragi and
cowpea was 36 kg N, 18 kg P,O; and
7 kg K.O/ha, For maize, it wes 54 kg
N, 27 kgP.0O. and 14 kg K.O/ha. Farm
vard manure for treatment No. 8 was
given at 10 t/ha. The trial was started
in 1972 with ragi (Fleucine coracana)
(CO7). cowpea (CO 2) and maize
(Ganga-5)in rotation. At the end of sixth
crop {maize) soil samples from indi-
vidual plots were collected and analysed
for available P by Olsen’s method and

organic carbon by Walkley and Black

method (Jackson, 1967). Available I
was analysed by the neutral normal
amrmonium acetate method (Jackson,
1967).

RESULTS AND DISCUSSION

Available phosphorus: The data
on the available P content of soil at the
start of the experiment and after 3 years
are furnished in Table |. After six sea-
sons of continuous cropping available P
gontent in the soil was observed to
either increase or decrease depending
upon the treatments. The increase
ranged from 1.2 to 1.6 fold. Increase
in available P during a short period of
time up to 5.3 folds was reported from
similar. experiments at Ludhiana (Biswas
et al., 1977). They reported that incre-
ase in P might be due to mineralization
of organic P, Findlay (1873) also made
similar observation.
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TABLE 1. Changes in Avgiisble : phosphiors.
status of 5o
Treatment fwnilablo #  Cliange -5
(kgiha} ' in P’ change
R+ L} St - | P
Initial “After. onl . Gver

3 years - Rgfhn

1872

6O, of Optimum 7.6 2.2 +1.6: 4+22:1
NPKEWAHP A
100% of Optimum 165 18.2. 427 +17.8
NPK+ WP Ea
160% of optimum, 17,9 20:8 42.9 F16.4
NPKA- WP R
1009% of oplimum 16,8 15,1 —1.7 —10.;
NPK+HW-P __ |
'IEIU“_!{, uf.uplimum 14.2 15.3 0.4 + 2.¢
NPEMFW 4P
© 100% of optimum 17.2 16,6, —1.5, — 8.8
NP-+W 4P )
100% of optimum 14,8 4.?\—“-'1[!.1 —EGE.4
HA-W P .
1009, of optimum  20.5 247 +4.2 +205
NPKAEYM WP
100%, of optimum  15.4 185 +3.1 +20.4
NEK+ WP '
Control Cj02 30 —7.1 —89.0
W o= Weodicide
‘P o= Pesticide
HW = Hand weeding
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When 100 per cent P was given
from a sulphur free suurca..cuntinubus!y'
for 6 crops, the increase in available P
status was as much as “that ‘obtained
from 100 per cent NPK plus. FYM plots
and was superior to those treatments

containing-sulphur rich fertilizers. Incre-
ase in available P-was also reported by



Oet.. 1878)

Havangi-and Mann (1970) and Lutz and
Jones (1871). A close relationship
existed between the available P con-
tent and the rate of P application
(R*=0.8081) and it was quadratic (Y =
2.632+0.,17824 x — 0.0036 x°).

Available potassium: The per-
centage increase of available Kin 100

per cent and 150 per cent of optimum
NPK treated plots was 10.4 and 2.8,

respectively. Kanwar and Prihar (1962)

TABLE Il. Changes in Avallable potassium status

ol soil
Treatmant Avaflabie Ke0O  Change o
: (kafna over  change
————— VEETE aver
Initial After  kg/ha) 1972
3 yrs
50% of optimum 542 511 — 31 —G5.7
MPR+W P
100%, of optimum 549 544 — 5 — 0.8
NER+WP
150% of optimum 548 564 + 15 + 2.3
NPRAVW P
1007, of optimum 548 520 - 28 — 5.3
NPE4HW 4P
1009 of optimum 548 522 — 27 — 4.8
NPEAM+4W4-P
100% of optimum 563 520 — 33 — G.0
MP4+W-LP
100%, of optimum 560 528 — 31 — 5.6
NA4W+P
100%, of optimum 560 618 + 58 +10.4
NPK+4FYM WP
100%, of optimum 553 476 — 22 —74.1.
{2 free source) +W4F
Control 560 460 —110 —109.6

W = Weedjcido
P = Posticids

HW = Hand weeding
M = Migronutriant
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and Biswas et al. (1977) recorded simi-
lzr accumulation of available K in plots
supplied with FYM. The decline in avai-
lable K in the control (no fertilizer) plots
was the maximum (19.67 per cent)
followed by the treatment consisted of
sulphur free source of fertilizer (14.7
per cent). The decline in availability
might be due to crop removal and fixa-
tion of added K in the soil {Mehta, 1876)-
Available K depletion in other treat-
ments ranged from 0.8 1o 0.8 per cent
in spite of the fact that large amounts
of K has been removed by crops (45.5
to 52.4 kg K,0/ha).

The avéilability of K increased with
the dosage of NPK. A close relationship
was observed between the rate of
application of NPK and the availability
of potassium. The relationship was
positive and highly significant (R”--
0.997) and is given by the guadratic
equation Y =450.75+ 1.365x-0.004 1",
The rate of change of Y with res-
pect o unit change in % isb-Zcx
where ‘b' is the coefficient of X
(1.365) and 'c" is the coefficient of »’
(-0.0041).

The authers are indebied to ths
Indian Council of Agricultural Research
for the facilities offered in conducting
this research.
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