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INFLUENCE OF DIFFERENT IRRIGATION REGIMES ON THE
UPTAKE OF PHOSPHORUS BY FINGER MILLET (Efeusine

coracana GAERTN) AND ITS DISTRIBUTION IN- SOIL®
T. RAVEENDRAN!, and K. MATALAGlJl'

An investigation on the influence of different imigation regimes on the uptaks of P
by finger millet and its distribution in soil revealed that the treatment with most fre-
queut irrigation (IW/CPE" ratio of 0.80 with 4 cm depth of water) resulted in the highest
P content at the maximum tillering and flowering stages combined together and also
the P concentration of grain and straw. The lowest P content was recorded with irriga-
tion at IW/CPE ratio.of 0.60 with 6 cm dépth of water, Inigation ai moderate inter-
vals (IW/CPE ratio of 0.75 with 4 cm depth of watér) resulted in the highest uptake
of P by the ragi grain and straw and irigations &1 the longest intervals IW/CPE ratio
of 0.60 with 6 cm depth of wat-r) recorded the lowest uptake wvalues, Values of
available P in soil. after the crop uptake, was_the higheat with irrigations at the longest
intervals and lowest in the treatment with imigations at the longest intervals fand lowet

in the treatment with irrigations .at the shortest intervals.

with an increase in soil depth and crop

-

Irrigation water is one of the most
costly inputs of a farmer. Irrigating wa-
ter to crops at the right time and in
adequate quantity is one of the vital in-
puts in crop production, The amount
of water in soil afiects the uptake,
availability and distribution of P in soil,
Higher frequency is more important
than higher depth of watst,. Tilleting
flowering and grain development are
the criticol stages during the crop life.
Shortage of moisture at these stages
results in reductions in yield.

MATERIAL AND METHODS

A fielo experiment was condu .ced

at Maduri Agric'ultural- Cﬂlilegé Farm
during Kharif season of 1980-81 to

age.

P content of soil decreas«d

investigate the influence of - different
irrigation regimes on the uptake of P
by finger millet (Var. CO 10) and its
distribntion’ in soil with three IW CPE
(irrigation water depth ‘cumulative pan
ev:poration) ratios (060, 075 and
0.90) and two irrigation water depths
(4 cm and 6 cm). The treatment com-
binations were as follows :

: IW/CPE ratio of ‘0 60 with 4 cm
depth of water.
IW/CPE ratio of 0.60 with 6 cm
depth of water.
IW-CPE ratio of 0.756 with 4 cm
depth of water.

IW/CPE ratio of 075 wnh 6 cm
depih of water.
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1o IIWIC'PE ratio of 0.90 with 4 cm

.. depth of water,

Te': IW/CPE ratio of 0.90 with 6:cm
~ depth of water.

The experimental field soil belonged
‘to Vyalogam soil series with a pH of
7.5 in.0-15 cm depth (Dv), 7.7 in 15.30
cm depth (D,) and 7.8 in 30-45 cm
depth (Ds) and EC (m. mhos/cm) 0.°5
0.20 and 0,16 in D1, D, and Ds respe-
tively. The bulk density (g/cc) of the
soil was 1,68, 173 and 179 and hy-
draulic conductivity (cm/hr) was 1.29,
243 and 315 in Dy, Dy and . D+ res-
pectively. “Ths wilting point (per cent)
24.60 of moisture Available P (kg/ha)
insoil was12.00, 800 and 5 00 and
organic carbon (per cent! 0 82, 0.45
and 0.32in Dy, Da and ‘D respectively

Plant samples were collected at
three stages of crop-growth viz,, maxi-
‘mum tilleting i. e. 26 days after plan-
ting (S)), flowering (S)|) and harvest
(Sp11) stages. Chemical analysis for
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"~ depth of water (Ts) r’esuI:ad'--in the

the total P content of the plant sam-

ples was carried out by triple acid di-
gestion method (Jackson, 1973) The
P uptake by the. finger millet grain,
~ straw and the crop were worked out.

Soil samples from three depths (Diw
- 0-15¢cm D,=15-30 cm and Da=30 45
we-e also collected at the above three
stages and were analysed for available
P. (Olsen’s Method, 1454,

RESULTS AND DISCUSSION -

P Uutake : P content of fingey
millet ‘plants at stages S| and 5y ran-
ged from 0 226 to 0 325 per cent and
significantly influenced by the treat-
ment irngations (Table 1). lrrigations’
gt IW{CPE ratio of 0.90 with 4 cm

T {r- 071
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highest P content (0.325 per cent)
and iirigation at the longest interval

(Ts) resulted in the lowsst P content

(0,225 per cent) in the plant at S| and
S|| stages combined together. Bul
T: was on par with the treatment T
It was observed that P content of fin-
ger millet grain and straw was relati-
vely the highest under the treatment
T. and lowsst under To, The corcen-
tration of P in grain and -straw was
higher in the treatments receiving re-
latively ‘frequent irrigations than in the
treatments receiving irrigations at fon-
ger intrvals | The higher concentration
of P in treatments Ts and Ts might be
explained by possibly the higher up-
take of P from soil with higher P avai-
lability ‘resulting from mere frequent
irrigations  The results.are in line with
the findings of Cherian (1968) and
Mandal and Khan (1975).

P uptake by grain, straw and the
crop (Table 1) was the highest with
irrigations at.the most frequent inter-
vals. Treatment Te with 16.04 kg Pfha
recorded the highest value in grain
and the treatment irrigated at IW/CPE
ratio of 0 75 with 4 cm depth of water
iecorded the highest uptake values by
straw and the whole crop. The T,
recorded the lowest values of P uptake
by grain, straw and also the total P

uptake,

It was observed that a positive
relationship existed between the guan-
tity of water supplied and the uptake
of P by grain (r=0.63*") and straw
The highest total P up-
take under the treaiments Ty and T,
(receiving irrigations at shorter inter-
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vals) might probably be due to the
higher P availability in soil be because
of low mositure stress conditions pre-
vailing in soil. Due to supply of iri-
gation water at longer intervals, the
moisture stress created in soil ‘might
have resuited in the lowest P uptake
under treatment T:, The results corro-
borate with the findings of Haddock
(1952) and Watanabe et al. (196)).
Rajagopal (1969) also reported simi-
lar results, The results are also in line
with the findings of Sonawanshi and
Goswami (1980).

P distribution' in sail

Data on available P content of

soil at different depths and stages of

crop growth are furnished in Table 2.
Treatments receiving irrigations at mose
frequent intervals ragistered lower va-
lues of available P remaining in soil
than those of longer intarvals, Higher
values of available P remaining in soil
under treatmants T., T« and Tv might
be the result of poor uptake of P by
the crop from soil (Table 2] under
high moisture stress conditions prevai-
ling in soil due to irrigations at  the
longest intervals (T:) or due to rela-
tively less irrigation water supplied
T). .

The reason for the lowest amount
of available P in soil -might be the
result of higher uptake of P due to
high soil moisture status in the root
zone of crop the treatments T: and T,
(Mantab et. al. 1972; Mahapatra and
- Patrick, 1969; Mandal and Khan, 1975)

. The treatment irrigations were ‘obser--

ved to significantly affect the available
P content of soil at the three depths
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studied. Surface soil (Dy) rﬂt:mde—::l tha'
highest value and the D recorded the
lowest value of avallahle ‘P in..s0il
under all treatments, Hagher values of .
available P at the top. soil” might pm-'
bably be due to higher clay.and mga

nic matter -content compared. 1o lower

‘depths.

The available P content in soil was

" the highest at maximum tillering stage

‘treatments.

and the lowest at harvest under all
It might be the. result of

“conti wwous remava] of P bythe finger

millet crop. The results were in. accor-

dance with the findings of Ramana-

- than and Kirshnamoorthy (1973).
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Table 1 P Content at tillering and fiowering stages; Grain and straw and uptake by
' grain and straw of finger millet Co. 10

P conterit (%)

P uptake (Kalha) -

Treaiments S Sl Mean of Grain Straw 'Grain Straw Total
S+ 5] :
To 0334 0168 (251 0320 0124 8.81 1269 2120
Te. 0312 - 0538 0225 0.290 0.094 819 8.57 17.66
T 0402 0216 0309 0.400 3,140 1497 - 1593 30.94
T 0.:52 0,166 0.259 0,370 0.088 11.36 1128 2264,
To . 0426 0228 0326 0450 0.160. 16.04 1373 2857
Ta 0.:06 0906 0 304 0.380 0,138 13 44 12,80 24,20
SEd 0027 0035 0.017 1.56 2.82
cD (P=0.05) . 0,054 0028 0.012 1.07 1.93

Table 2. Atvrlable P Content in soll (kg/ha) at ditfernet soil deeths and corp stages

Ty 5 PR i Ds
Treaiments 5 S0 | 5 S Sm 8 50 S
. \ g
T 31.c0 2520 17.20 26,00 1?,5_-.'} 740 2100 13.80 5.50
Ts 3440 2380 16,40 17 20 10.60 10.60 22.60 1?.{!5} 5.20
Ta- 25 80 17 00 12.80 22 80 A4 60 4,80 15.80 12,80 #4.60
T 30.20  25.60 4,000 2460 92 40 q10 21.00 17.40 4,80
Ts 22 .40 20,00 11 B0 22,720 16.20 7.20 TE.00 13,40 4.20
Ts . 2580 26,60 1840 28,20 20.40 13.20 23.40 12.00 4,40
SED CD (P=0.5)
Treatment 078 153
Depth ; 0.55 1.08
Stage 0.55 1,08
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