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The Influence of Phosphate Fertilisation on Legumes

fiv
B KURUP and R, KALIABIPAN

Introduction: Leguminous crops require larger quan‘ities of P than all
other cultivated crops. The rhizabis in the soil also requite more P for the
synthesis of body cells.  Therefore when n leguminous crop is fertilised with P,
it serves the needs of both and the association between the host and the
symbinnt becomes more effective leading to the maximum fixation of
atmospheric N under favourable conditions. This property of leguminous crops
is widely employed in Agriculiure to enrich the soil. A uniform recommen-
dation of P is not possible for a particular crop under different soil conditions,
The prescut investigation was taken up with a view to fix the eflective dose of
P for sannhemp in the red soils of Coimbatore, Madras State.

Review of Literature: Truesdell (1917) reported that legumes and chizabia
have a high conlent of P'and so, additional supplies of this element enhance
the growth of both the host and the symbiont, High accumulations of N and
protein were recorded by Mc Taggart (1921) and Parr and Sen (194%)
respeciively in legumes treated with P.  According to Russel (1950) plants with
insufiicient supply of P will have a stunted root system and even more stunted
leaf and stem. Phosphate fertilisation of legumes was recommended by Sen
and Rao (1953) as a method of building up soil fertility, since it increases the
organic matter and nitrogen content of the soil. Vvas and Desai (1953)
recorded increased number and size of the nodules and N content of the plant
by the application of P. Vyas (1953) reported a higher content of soil nitrogen
as the result of P fertilisation.

Material and Methods: The trial was conducted in pol culiure. The
typical red soils of Coimbatore was taken for the trinl. The soil analysed 0,022
per cent of total P.  The available P was estimated at 18 kg/ha. A basal
dressing of 3.5 tonnes of cattle manure/ha was given. Phosphrus was tried at
two doses, viz. 17 and 34 kg/ha in the form of superphosphate, the enfirc
quantity being applied as basal dose, )

Sannhemp (Crotalaria juncea), u popular green manure and fudder crop
. was selected for the study, The seeds were sown in tens. Germination count
was taken and on the tenth day the plants were thinned to three. The height
of the plants was recorded al intervals of five days. Harvest was done on the
thirtieth day and om the filtieth day when the plants were in the flowering
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" stage. The length of the root, greem and dry weight of the shoot and root,
number of nodules and the weight of the nodules were recorded. The roots,
" nodules, shoot and the soil were analysed for the N content.

Results and Discussion: 1. Germination of seeds: Phosphorus had no
significant effect on the germination of seeds.

2. Growth and Yield: Application of P markedly increased the plant
height at 34 kg level. The influnce of different levels was not striking till the
25th day of sowing. The higher level of P resulted in increased height and this
trend was maintained 0!l flowering. In the light of the possible fixation of P
and its utilisation by micro-organisms it was inferred that at the lower level,
phosphorus would have got immobilised.

The dry weight of the shoot was markedly influenced by P. The 34 kg
dose showed strikingly superior results at flowering, while on the 30ih day the
effect was not clearly brought out. The finding on the increased dry matter
production of legumes as a result of P fertilisation was confirmed in the trial.

3. Growth of Reot: Phosphorus did not influence the root length at
any of the levels. But the 34 kg level gave appreciible increase in the dry
weight ol the roof. The result was in conformity with the generally accepted
theory that phosphorus increases the root system of plants.

4. Nodulation: TPhosphorus had a highly significant influence on the
production of nodules. The higher dose was superior over the control producing
46% more over the control. The lower dose also produced numerically more
nodules, However, the weight of nodules did not show any appreciable
difference between the two levels tried.

5. Nitrogen content: The nitrogen content of the shoot, root or
nodules did not show any marked change due to the application of P.

6. Total Nitrogen per Plant: The advantage of application of P to
legumes were clearly brought out by the 34 kg dose.

The effect of phosphorus on the different plant characters is presented
in Table 1.

Tanre 1 )
Plant characters Stapes  Levels of phosphorus  Mean SEa cD
(days) Pa Py Pa ) H (P=0.05)
Plant height in em 15 16.5 14.3 15.3 15.35
20 20.1 18.7 20.5 19,74
0.892 1.22

25 26.7 21.2 302 2303
20 349 354 42.4  47.58
Mean 2455 2390  27.10




14 The Muadras Agricultyral Journal

Tasen 1 (Continued)

Plant characters Stages  Levels of phosphorus  Mean SGs - CD |
(days) Py Py Py (P=0.05

Tiry weight of the shoot

in g (mean of stages of
harvest) 8.58 8.13 1056 .. 0.61 121

Mo. of nodules per pot
{mean of stages of harvest) 165 188 241 0.0 40,0

Total nitrogen per plant
al flowering in mg R 91 116 1.7 16.32

Mitrogen fixation per pot
in mg 3358 3696 4498 .. nz- 64 02

The increase in the nitrogen per plant at 34 kg level over the next lower dose
of P was 26 %. '

1. Nitrogen Fixation: Application of P increased N fixation. Al the
higher dose, fixalion was amounting to 450 mg/plot. This value, when
converied to the hectare based on the weight of the soil, works out to about
127.5 kg. The lower dose also resulted in slight increase in the N fixation.

Summary: A trial was undertaken in the red soils of Coimbatore to fix
the effective dose of P and to study the N fixation as influenced by P application
for sannhemp. Phosphorus was applied in the form of superphosphate at 17
and 34 kg of PyOs/ha. Observations on the growth of plants and nodules were
recorded and the soil, shoot, root and nodules were analysed for N content.

‘The studies revealed that P did not influence the germination of seeds.
Application at 34 kg/ha increased the plant height and the dry weight,
Phosphate application at 34 kg/ha also resulted in increasing the number of
nodules, N content of plants and N fixation. The lower dose did not have any
significant influence on the characters studied. .
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including postage is Rs. I5/- (Inland) and §3-00 (Fereign). The price
of a single copy Is Re. [-25.

2, The Journal is published every month.
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3, Complaints about the non-receipt of the Journal should reach
the Secretary, The Madras Agricultural Journal, Agricultural College and
Research Institute, Coimbatore-3 within [5th of the next month.
Otherwise requests for copies will not be complied with,

4, Change of address should be intimated promptly. Otherwise
complaints about non-receipt of the journals on that account will not
be attended to.
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