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Legumes play an important role in improving and maintaining soil fertility status
The phosphate fertilisation of legumes has been recognised as an efficient method o!
building up soil fertility (Sen and Bains 1955, Nairz; a4/ 1957, Sikka and Jain 1958,
Lin 1959, Mudaliar 1960, Yawalkar and Agarwal 1962 and Bains 1967).

The present work was undertaken to get an ideaon the effect of applied phosphorus
and potassium and spacing onthe available phosphorus and potassium and total
nitrogen coatent o1 soil under alegume crop (Co 1 lab lab),

Material and Methods

A red loam s0il containing 0.071 percent total nitrogen, 0.041 percent total
P() 0.031 percent sz) 48 ppm available phosphorus and 42 ppm available potash

and with apH of 5:8 was used for the studies.

The variety of lab labwas Col[Oifu moc hai]- The treatments consisted of four level
ofphosphorus [0, 25,50 and 75 kg P O/ha], three levelsof potassum [0,15 and 30

kgK O/ha] and three spacings [40x15 cm, 40x25 cm and 40x35 cm]. The design was
a4x 3 partially confounded factorial experiment with two replications. Plot sizewas
4x5. 25 metre. Each plot received cattle manure at the rate of 5600 kg/ha and lime
as calcium hydroxide as per the lime requirement of the soil. A uniform dose of 10 kg
N/hawas applied as ammonium sulphate. Ammonium sulphate and muriate of
potash were applied broadcast, while superphosphate was placed in bands 10 cme
deep and 30cm apart: Seedswere dibbledin lines at the rate ofone ssed per hole
Weeding, inter-cultivation and prophylactic spraying sagainst pests and diseases
were carried out whenever necessary .

* Part of the M. S, (Ag.) thesssubmitted to the University of Keralain 1969
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Analysis of the soil for total nitrogen, available phosphorus and available
potassium was done on 50th day of sowing and at the time of final harvest by K jeldahl’s
emethod, Bray’s method No e+ 1 (Bray and Kurtz 1945) and Turbidimetric method (Data
et al 1963) respectively.

Resulis and Discussion

Theresults an summarised in Tables1 to 5. The datapresented in Table1 show
asignificant increase inthe nitrogen content of soil by the incremental doses of
applied phophorus, on the 50th day ofplanting. Soil nitrogenincre:sed from the vrigin=
nal status (0.0719,) in al the treatments except in the control, where a reduction
Was noticed, This may be attributed to the stimulatory effect of phosphorus on the
nitrogen fixing microorganisms (Raheja 1966).

The slight increase in nitrogen content recorded by the closer spacing might be
due to the higher number of plants per unit area. Since some of the unavailable sub-
soil phosphorus was made available by the activity of deep rooted legume crop, the
lack of significant effect of applied phosphorus on the nitrogen content of soil at the
time of final harvest (Table 2} may be because the deep rooted legume was able to
make available some of the unavailable sub-soil phosphorus,

The availabe phosphorus content of soil increased significantly with incremental
doses of phosphorus application on 50 th day (Table 3).
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Table 1

Nitrogen content ofsail in percentage on 50th day of sowing at different spacings and
dosesof Pand K

P1Oq (kg/ha) 0 25 50 75 Average
Spacing
40x15 cm 00689 00720 0.0724 00722 0.0714
40x25 cm 0.0683 0.0717 0.0722 0.0722 0.0717
40x35 cm 0.0682 0.0716 0.0722 0.0722 0.0710
K 0 (kg/ha)
0 0.0674 0.0715 0.0722 0.0721 0.0708
15 0.0686 00719 0,0723 0.0724 0.0713
30 0.0695 0.0720 0.0723 0.0724 0.0715
Average 0.0685 0.0718 0.0723 0.0723
K 0 (kg/ha) 0 15 30 Average
40x15 cm 0.0710 0.0715 0,0718 0.0714
40x25 cm 0.0707 0.0712 0.0714 0.0711
40x35 cm 0,0706 0.0711 00714 0.0710
Average 0.0708 0.0713 0.0715
C- D. (0.05) for levelsofP 0-000938
C.D. (0.05) for levels ofK or S 0.000816
C.D. (0.05) for combination o1 P& K
or combination of P& S 0.00163

C.D. (0.05; for combination of K & S 0.00141
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Table 2

Nitrogen content of soil Cin percentage) at the time of final harvest at different
spacings and doses of P & K.

PO (ke/ha)
25

Spacing
49x15 cm
40x25 cm
40x35 cm
K O (kg/ha)
z

0

15
30

Average.

K O (kg/ha)
‘lliz)x] 5 cm
40x25 cm
40x35 cm

Average

G.D.
G D.

CD:
C.D.

0.0719
0.0720
0.0718

0.0718
00720
0.0719

0.0719

0
0.0720
0.0720

0.0718

0,0719

(0.05) for levels of P,
(0.05) forlevels cfK or S.

(0.05) for combination of P&K
(0.05) for combination of R&S

25

0.0720
0.0719
0.0719

0.0720
0,0720
0+0720

0.0720

15
0.0720
0.0719
0:0719

0.0719

75

50
0.0720 0.0721
0.0719 0.0720
0.0719 0.0719
0.0720 0.0720
0.0719 0.0720
0 0719 0.0720
0.0719 0 0720
30 Average
0.0720 0-0720
0.07i9 0.0719
0.0719 0.0719
0.0719
0.0000999
0.0000856
0.0001733
0.0001509

0.0720

0.0719
0.0719

00719
0.0719
0.0719
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Table 3

Available phosphorous content of soil (P Ib acre) on  50:h day ofsowing at different

spacings and doses of P &K

P 0 (kg/ha) 0 25 50 75  Avearge
2 S e o i e i e v g e, R
Spacing
40x15 cm 64.67 87.33 84.00 9267 8217
40x25 cm 51.33 83.33 138.67 116.00 97.33
40x35 cm 80.00 69.33 109.33 14733 10150
K O (kg/hal
2
0 7133 73.33 102.67 52.00 74.83
15 44.00 91.33 131.33 13867  101.33
30 80.67 75.33 98.00 165.33 104.83
Average 65.33 80.00 110-67 118-67
K’ 0 (kg/ha) 0 15 30 Average
40xI5 cm 44.00 92.50 110-00 32,17
40x25 cm 103.50 124.00 64.50 97.33
40x35 cm 77.00 87.50 140.00 10 1.60
Average 74.83 101.33 104.83
C. D. (0.05) for levels of P 3,447
C. D. (0.05) for levelsofK or S. 2.978
G.D. (0.05 for combination of P & K
or combination of P & S 5.977
G. 0. (0.05) for combination ofK & S 5,161
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Table 4

Availahle phosphorus content of soil (Plbjacre) at the time of final harvestat difierent
sprcing @nd doses of P& K

Average

P O (kg/ha) 0 25 50 75
2 - §
Spacing.
40x15 cm 8400 10667 9133 15800 11004
40x25 cm 82.67 79.33 134.00 78.00 93450
40x35 cm 77.33 108.67 183.33 112,67 120.50
K O (kg/ha)
2
0 88.67 11533 162.00 84.67 112.67
15 7600 11867 12267  195.33 12817
30 79.33 60.67 124.00 68.67 83.17
Average  81.33 98.22 136.22 116.22
K 0 (kg/ha) 0 15 30 Average
46x15 cm 78.00 179.00 73.00 110.00
40x25 cm 135.00 75.50 70.00 93.50
40x35 cm 125.00 130.00 106.50 120.50
Average 112.67 :8.17 8317
G.D. (0.05) for levels of P 7425
C.D. (0.05) for levels of K or S. 6.446
cD. (005 for combination of P and K
or combination of Pand S  12.892
C. D. (005 for combination of K & 5 ‘1199
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Table 5

Available potassium co :tent o soil (K Ib/i.cre) on 50th day at different spacing @ nd
doses of P and K

P O (kg/ha) 0 25
25
Spacing
40x15 cm 28.17 28.17
40x25 cm 38.67 8.33
40x35 cm 25,33 24.00
K 0 (kg/ha)
2
o 44.00 12.17
15 20.17 1350
30 28.00 34.83
Average 30.72 20.17
K 0 (kg/ha) 0 15
2
40x'5 cm 12.37 22.15
40 %25 cm 22,12 12-37
40x35 cm 27.00 26.00
Average 20.50 20.16
G.D. (0.05; for levelso P
G. D. (0.05) for levelsof K or S.
C. D. (0-05) for combination of P and K

C. D. (0.05)

or combination of P and S.
for combinationof K & S.

Average

50 75
16.33 12.33 21.25
8.38 7.00 15.58
28.00 33.33 27.66
8.33 17.50 20.50
20.17 26.83 20.16
24.17 8.33 23.83
17.55 17.55
30 Average
29.25 21.25
12.25 1558
30,00 27.66
23.83
1-656 -
1434
2870
2484
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The depression in the available phosphorus content of soil observed in the control and
at the lo west level of applied phosphorus may be due to the increased uptake by the
plants in the early period of grovth coupled with bacterial utilization. The high
content Of available phosphorus observed under wide spacing m~y be due to fess
upt-ke of the nutrients from unit area by the plants.

Data presented in Table 4 substantiate that deep rooted legumes arc capable of
converting the unavaiiable sub soil phosphorus into availableform Even the control
plot maintained almost the original status in respect of available fhosphorus. Accor-
ding to Raheja[1966] sub soil contains adequate quantities of phosphorus which the
deep rooted crops are able to tap and make use of for the growth ofcrops.

Potassium at 15 kg X O per hectare significantly icreased the phosphoius
2

contfient Of soil. But at higher levels of potassium application, significentreduction in
Phosphorus content also was noticed. This reduction may be attributed to higher
rate of absorption of phosphorus at higher levels of potassium (Raheja 1966).

[ncremental doses of added phosphorus decreased the avi'al'lity of potassium
significantly [Table 5] indicating increased absorption of pot; ssium. Higher levels
of add=1 poassium recorded significantly higher content of available potassium in the
soil. Among spacings, the widest spacing [40 cm x 35 cm] recorded significantly
higher content of available potassium in the soil,

Summary

A field experiment to scudy theeffect of applied phosphorus and potassium on the
total nitrogen, available phosphorus and available potassium content of <oil under a
legume (Go 1 lab lab) planted at different spacings was conducted at the Agricultural
College, Vellayani, Kerala State. Increase inthe nitrogen content of soil due to
application of phosphoru: was evident on the 5()th day of planting but not a harvest
the soil nitrogen was maximum at the closest spacing of40 x15 ¢cm .An increasein the
available phosphorus content of the soil due to incremental doses of phosphorus and
potassium and Wider spacing was observed on the 50 th day. Potassium a 30kg KO perf

hectare reduced the available phosphorus content of soil at the time of final harvest.
An Increase'in available potassum content of soil by the application of potassium at
30 kg K O per hectare was seen on the 50 th day.
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