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Influence of Soil Moisture and Added N on P' Uptake

P. MUTHUVEL! and K.K. KRISHNAMOORTHY*

The influence of soil moisture regimes, doses of added N-and thoir interacuon un e
.content and upteke of P by finger millet was investigated under pot and fisld “conditions in
red and black soils of Tamil Nadu with the variety CO, 10 as test crop at Tamil Nadu Agri-

cultural University, Coimbatore. The P content of plants was in general not affecied E:.r_fih_b

coil moisture regimes. Increased N application decreased the same. Flants in red soil E?n-

tained higher P than those in black soil. P uptake was higher at higher levels of moisture

and added N due to increased dry matter yield, The P uptake was maximum [n red sojls.

Plants require water for their nor-
mal growth and dry matter production.
Given all the other inputs without water
even highly fertile soils will be unpro-
ductive. The importance of N, especia-
lly its complementary role on the up-
take and nutrition of other elements, in
plant growth needs no emphasis. With
a view to study the influence of soil
moisture and added levels of N on P
content and the uptake of P by finger
millet (E/eusine coracana Gaertn.),
investigations were carried out at Tamil
Nadu Agricultural University, Coimba-
torewith the variety CO.10 as test crop.

MATERIALS AND METHODS

Two pot experiments and a field
investigation were conducted during
1974-75. The basic charscteristics of
the experimental soils are presented in
Table 1.

Experiment |: A pot experiment
vwas conducted under glass house con-
ditions with red and black soils colle-
cted from Semmankuzhiyur and from
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TABLE |
Experimont | K Exp{:_rim.em
o ! o E T
3lack = Red (Red |
soil soil soil}
Clay per cent 44.48 16,35 13.74
Fieid capacity
{per cent) 32.80 19,60 20,20
Wilting paint 3
moisture par cent — —_ .4
Available N . _
(ppm) . g9 70 72.
Available P .
(ppm) 3.4 7.0 5.4
Available K _
{ppm) 285 136 . 148
pH 8.1 7.2 7.2

the University farm respectively. The
treatments consisted of four levels of N
viz., 0 (N;), 45(N;). 90 (N;) and 135
(N,) kg/ha as ammonium sulphate with
a constant dose of 45 kg/ha each of
P,0, and K,O as super phosphate and
muriate of potash respectively. The
five levels of soil' moisture tried were
maintaining the soil moisture at 100
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TABLE II. Phosphorus content of Ragi plant at different growih stages L&
Experiment |
Post-harvest
Tillering Floweting Straw Grain
Treatment Black Red Black Red Black Red Black Red
Wy Ny 0.15 0.43 0.16 0.28 0,20 0.40 0.28 0.31
Ny 0.17 0.48 0.10 0.20 0.12 0.25 0.28 0.27
Ma 0.12 0.50 0.14 0.20 0.08 0,20 0.25 0.25
Mg 0.18 0.58 0.11 0.20 . 0,07 0.16 0.18 D.22
My Ng 0.32 0.33 0,12 0.28 0,23 D.38 D.28 0.29
M 0.28 0.32 0.14 0.21 0.09 0.23 0.27 0,28
Ma 0.23 0.46 0.08 0.21 0.06 0.18 0.23 0.28
Ma 0.23 0.54 0.08 0.24 0.07 0.18 0.22 0.25
Ma Mg 0.29 0.35 0.24 0.8 0.29 0.28 0.31 0.27
My 0.27 0.38 0,16 0.23 0,12 0.18 0.31 0.28
My 0.26 0.40 0.13 0.20 0,10 0.19 0.320 0.26
Mg 0.29 0.38 0.10 0.240 0.06 .14 0.24 0.25
My Mg 0.40 0.34 0.35 0.36 0.31 0.18 0.30 0.30
My - G.EP' 0.43 0.20 0.21 0.08 0.21 0.28 0.29
My . 0.19 0,60 0.12 0.18  0.07 0.15 0.27 0.26
Ny  0.21 0.50 0.10 0.21  0.05 0.15 0.28 0.26
vy MNa 0.33 0.47 0.30 0.26 0.40 0.44 0.30 0.26
My 0.21 0,38 0.14 0.28 0,049 o.19 .  0.28 0.26
Ng Q.21 0.67 0.13 0.25 0.10 018 0.26 0.24
Ns 0.20° 0.37 - 0.11 0.23

0.19 0.06 0.13 0.25

(M), 75 (M,;) and B0 per cent (M,)
field capacity throughout the crop
growth and irrigating to field capacity
whenever the surface laver dried up
(M,) corresponding to farmers practice
and at the appearance of first percep-
tible symptoms of wilting (M,). Ten
kg soil was taken n glazed porcelain
pots, There were three replications with
120 pots in all. The entire dose of
fetiilisers was added as basal applica-
tion. Twentyone days old seedlings
werse transplanted at the rate of five hills
per pot with two seedlings in each hills
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After giving life irrigation moisture re-
gimes were established as per the pro-
gramme and the same were maintained
by weighing the pots dailv and adding
required quantity of water.
replications (40 plots) was removed
at uilering and another at fiowering
stage for soil and plant ansiysis. The
third replicatron was maintained tiil
maturity. Plant samples collected at
tillerirg, flowering and post-harvest
stages were analysed for their P con-
tent as per the methoed of Jackson
(1967)and the P uptake was computed.

One of the—
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Experimentll: The second pot
experiment was conducted with the soil
collected from the University campus,
The forms and levels of nutrients were
the same as in experiment | excepting
that N was applied in 2 split doses one
at the time of planting and the other at
flowering. The moisture treatments
consisted of irrigating to field capacity
at 20 (M,), 40 (M,), 80 (M,). 80 (M,)
and 100 per cent (M,) available soil
moisture depletion. Each treatment was
replicated thrice and there were GO
plots in all. Of these 3replications one
was removed at flowering stage and 2
were allowed till maturity. Soil mois-
lure content beiween field capacity
(estimated as per the method of Das-
tane, 1967) and 15 atmospheric pres-
sure (determined with a pressure mem-
brane apparatus) was taken as available
soil moisture., Soil moisture regimes
were maintained as under experiment l.
Plant P content and P uptake were de-
termined at flowering and post-harvest
stages of the crop.

Experirment Hi: A field experi-
ment in a split plot design with moisture
levels as main plot treatments and N
levels as sub-plot treatments was con-
ducted during 1975 at the Milletbreed-
ing station of the University farm. The
treatments were the same as under
experiment |, There were three replica-
tions with 20 plots of 5 x 1.5 m size in
sach. Twenty ocne days old seedling
were planted at the rate of 2 per hill 15
cm apart on either side. After giving
life irrigation the moisture regimes were
maintained. Soil moisture content was
determined periodically by gravimetric
method and required quantity of water
to bring the soil moisture content to
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TABLE 11l. Phosphorus content ot Hagi plant a
different growth stz ges (per cent)

Experiment (|

Experiment I~ Experiment 111,
(mean- values)

Treat- Flow- Straw Grain Fluva._*- Straw Grain
ment #ring aring

Mi Ny 0.17 0.14 0.32° 07 00 0.29
N; 0.20 0.07 0.32 0,18 0.0B 0.19
Na 0.17 0.10 0.32 0.16 0.07 0.21
Ng 0.17 ©.11 0,32 0,17 0,07 0,20
Ms N, 0.19 0.11 0.31 0.156 0.10 0.20
Ny 0.16 0.09 0,29 0,16 0.0¢ 0,20
N, 0,78 0.08 0.28 0.15 0.08 0.18
Mg 0.18 0.13 0.28 0,15 0.08 0.8
M; Ny 0,13 0.10 0.27 0.158 0.09 0.20
Ny 0.14 "0.08 0.28 0.14 0.08 0.21
Ma 0.18 0.06 0.26 0.14 0.09 0.21
Ny 0.12 0.10 0.27 0.15 0.09 0.20
M, Ny 0.13 0,06 025 0,14 0,09 0.8
Ny 0.13 0.092 0.23 0.14 0.07 0.21
M. 0.13 0,07 0.25 0.16 0.08 0.12
N: 0.13 0.08 0.24 0.14 0.08 0.21

My N, 0.13 0.13 0.25 0.14 0.08 0.20

N, 0.13 0.11 0.23 0.12 0.09 0.20
N, 0.16 0.11 0.27 0.13 0.09 0.21
N, 0.9 0,11 0.28 0.13 0.09 0.22

field capacity was applied by regulating
the flow through a ‘v’ notch, The P
content of plant samples was estimated
at flowering and post-harvest stages
and the final P uptake by the crop was
computed,

RESULTS AND DISCUSSION

The details regarding the plant P
content of samples analysed during the
growth stages of the 3 experiments are
presented in Tables 1l and 1ll and that
of P uptake in Tables IVandV. In



‘Apri, 1878

SOIL MOISTURE AND N ON P UPTAKE

ABLE IV, Fhosphorus uptake by Ragi at different growth stages (mg/pot)
Experimant |
Tillering Flowering Straw Grain Total

Treatment Black Red Black Red Black Fed Black Red Black Rod
M; Na 15 43 24 62 30 . 58 21 6 51 64
Ny 26 74 38 83 29 88 31 11 60 95

Ng 20 84 63 110 33 104 38 3 71 136

Me 44 135 71 131 32 112 40 30 71 142

My No, 29 40 32 60 33 65 13 10 46 - 75
' Ny 38 89 35 79 23 70 28 37 51 107
Ns 47 92 46 115 28 102 43 45 71 147

N3 47 116 43 156 37 - 112 53 66 50 178

s Mg 37 45 34 49 24 49 10 17 34 G6
Ny 37 51 41 103 32 66 19 30 51 96

Ny 38 79 54 106 35 77 33 25 68 102

Ns 55 86 46 112 26 73 39 44 86 117

M, Mo 32 28 47 46 24 35 3 22 27 57
Ny 29 65 53 50 17 37 22 20 39 57

Ns 27 59 43 76 18 61 30 57 48 118

N 30 54 47 116 19 76 45 49 64 126

M No 24 39 a3 37 23 43 33 13 56 58
Ny 25 ! 60 36 97 23 55 29 28 52 81

Mg 39 67 54 116 30 77 29 51 659 128

Ns 38 60 49 112 22 64 a5 59 68 123

general, the influence of various soij
moijsture regimes maintained had no
significant influence on the P content
of plants. Though P was considered
to be the only major nutrient whose
plant concentration was reduced by soil
drying (Jackson, 1972) distinct varia-
tions in the P concentration due to
changes in soil moisture content could
not be observed in the present investi-
gations. Awvailable information on this

aspect goes to show that the P concen-

tration of plants was influenced mostly
under saturated soil conditions. As the
soil moisture levels in these experiments
were maintained at or below field capa-
city there might not be distinct varia-
tions in the P content of plants.
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Increments of added N was found
to result in general a reduction in the P
content of plants. These effects were
more pronounced in straw and grain.
Increased dry matter accumulation on
aocount of increased N applications and
consequent dilution effects might be
partly responsible to the decreased P
concentration at higher levels of add-
ed N.

In experiment | the P content of
plants in red soil was distinctly higher
than the black soil. This might be due
to the relatively higher available P con-
tent of red soils and efficient utilisation
of the added P presumably due to light
texture and reduced P fixation in the red
soil.



MUTHUVEL and KRISHNAMOORTHY

[VG) 85/ Nis4

TABLE V. Phosphorus uptake by Ragi

Experiment Il (mg/pot)

. T T _.} o .__._:. L
Experiments (11 (kijha)

Treatment Flowering Straw Grain Total Straw, GWI _.',._--;.:T.-'i:_ﬁ:.?l}_f_
M, No 33 51 34 85 3.3 648 Y
My 45 28 37 65 3.5 7.2 10.7
N, 51 64 47 100 3.0 9.3 12:4
N 48 75 80 185 A8 2.6 14.1
Mis Mg a1 35 35 70 3.2 61 8.2
Ny 54 38 42 79 3.2 7.4 10.8
Mg 63 34 51 84 3.6 6.4 10.0
Ns 70 62 64 126 3.5 7.4 10.9
Mg Mg 39 34 27 61 2.3 5.7 8.0
N 46 26 34 60 2.9 8.8 a.7
N 39 28 39 67 3.7 7.2 10.9
Ng 45 48 50 98 3.2 5.7 8.9
M No 31 21 31 52 2.4 3.6 6.0
N, 38 a1 29 70 2.3 5.1 7.4
Nz 45 40 43 82 3.0 6.0 g,1
Ma 46 35 46 g1 3.2 7.5 10.8
Mg Ne 27 44 12 56 2.7 3.5 6.1
Ny 33 a4 20 64 2.5 5.1 7.6
Na 36 53 35 87 3.3 4.9 8.2
Ng 48 68 41 109 3.1 ' 5.0 8.1

Significantly higher P uptake was
observed in experiments | and |11 under
higher levels of moisture supply. In
experiment 111, similar trend was obser-
ved eventhough the differences were
statistically non-significant. As P is the
element which is necessary for the
initial establishment/growth of the plant,
soil moisture influence on P uptake
could be recognised even at the tillering
stage of the crop. Enhanced P uptake
due to higher moisture supply was re-
ported earlier by Vyas (1964). Increased
P uptske at higher moisture levels
might be due to increased dry matter
yield associated with higher moisture
availability. This could be further ex-
plained from the fact that the dry matter

yield was maximum under M,; and M,
(ihe higher levels of moisture employed)
at tillering, flowering and final stages
of the crop and straw in. experiment I
Correspondingly the P uptake was maxi-
mum in this experiment under these two
moisture regimes at the tillerirg stage
of the crop and in straw, same trend
was in evidence at flowering and post-
harvest stages though statistical signi-
ficance was lacking. In experiment |11
also higher P uptake under soil moisture
was observed,

In all the three experiments effect
of added N levels on the P uptake by
the crop was well in evidence at all sta-
ges of crop growth wherein an increase
in N application incressed the P uptake.
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'Similar.observations were reported by
‘Saxena (1970) and Sharma and Singh
{1973) in oat and barley. This increased
P uptake with N was associated with
increased dry matter yield due to N
_application. ' This observation was fur-
‘ther supported by the positive correla-
“tions obtained between the available N
content of soil at pre-planting stage and
those of dry matter yield and P uptake
in all the three experiments.

In experiment |, P uptake was maxi-
mum in red soil at all growth stages of
the crop. This was due to the fact that
the available P content of red soil was
relatively higher than that of the black
soil and dry matter yield was also higher
in red soil and hence a higher P uptake.
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