598

Return per rupee invested on water and N was
high during summer than in SWM. Thus during
summer, for profitable usc of water, higher dose of
N should be applicd compared to SWM scason.
From the data, it could to suggested that a higher
application of N need be done for profitable usc of
water when the availability of water is not s0
abundant.
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CALCIUM CONCENTRATION IN DIFFERENT PARTS OF GROUNDNUT
Arachis hypogaea L. AS INFLUENCED BY LEVELS AND METHODS OF
APPLICATION OF GYPSUM

B.SHIVARAJ and ANDANI GOWDA
Department of Agronomy, University of Agricultural Sciences, G.K.V.K Campus, Bangalore 500 065

ABSTRACT

Field experiment conducted at Hebbal, Bangalore, on TMV - 2 groundnut during 1977 -
and 1978 kharif seasons, to study the calcium concentration in different plant parts of groundnul as
influenced by levels and methods of gypsum application indicated that the addition of increasing
levels of gypsum proportionately increased the concentration of calcium in leaf, stem tissue and in
groundnut pods. Application to the sides at flowering resulted in highest concentration of calcium.

In Karnataka, groundnut is usually grown on
well drained, light to medium texturced soils, These
soils are generally low in soil fertility and have low

calcium saturation. The importance of calcium in
the nutrition of groundnut: has long been
recognised. The presence of adequate amount of

Table1l, Calcium concentration (per cent) in groundnut leaf tissue on 60th day as influenced by levels and methods of

gypsum application during 1977 and 1978.

1977 1978
Levels Methods ' Methods
(tonnes/ha)  Broad Inseed Sidesof  Sidesat Kfeait Broad Insced  Sidesof n$|dc§ " M I'\{e.;m
casting row  therow flowering 5 casting  row  therow owenng 0 ;:a:o
0.5 0.60 0.61 0.64 0.93 0.70 0.63 0.65 0.69 1.01 0.75 0.73
1.0 0.61 0.82 .88 1.01 0,83 0.68 0.72 (.91 1.15 0.87 0.85
1.5 0.88 0.88 0.90 1.25 0.98 0.92 .94 1.10 1.31 1.07 1.03
Mean 0.70 0.77 0.81 1.06 0.74 077 0.90 1.16
Mean over '
twoyeas 0.72 0.77 0.86 1.11
Dusting _ 0.80 1.05 0.93
Control 0.51 0.55 0.53
1977 1978 ‘
SExn . CD ot 5% SEm % CDat 5%
Levels 0.017 0.05 0.033 0,09
Methods 0.019 0.05 0,038 - 0.10
Genenaluad 4, 434 0.10 0.065 0.19

Interaction
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Makle 2, Caleinm concentration Epmnqnl] Iq'lfnrllssuu al Ierwst of graundnul as influenced by levels and methods of
gypsum application during 1977 and 1978,
1977 1978
Lol Methods Mnﬂip{fs .
(onnes/ha)  Broad  Inseed  Sidesof Sidesa Broud Tnseed Sidesof Sacsdt Men
: . Mean . flowering  Mean  overiwo
casting row the row  Tlowerng casting row  therow yeurs
0ns 0.57 0.59 {}615 0.87 0.57 (.44 045 0.51 0.67 0.52 0,60
Lo 0.70 0,72 0,76 0.91 0.77 (148 (1.49 0.52 0.72 0.55 (.66
1.5 0.79% 0.79 0.86 0.96 0.85 (.56 0.64 0.67 0499 (.72 0.79
Mean 0.69 0.70 0.76 0.91 .49 0.53 0.57 0.79
Mean over 0.59 062 067 0.85
two years .
Dusting 0.52 0.53 0.68
Control 0.46 0.40 0.43
1977 1978 .
5Eq & Chrat 5% SEm CDat 5%
Levels 0020 T D0se 0.012 0.03
Methods - 0.023 | 0.06 0.014 0,04
Generland -, 4 0.117 0.025 0.071
Interaction

calcium in the fruitification zone of the soil is
essential, The gyunphﬂre.s and pods absorb the
nutrient from the’ soil at the time of fruit
development (Bunting and “'Anderson,
However, very little information is available on
relative concentration of calcium in various parts of

groundnut in red soil regions of Ka:nataka To find

Table 3.
application of gypsum during 1977 and 1978.

1960)

out the optium quantity and method of application
on concentration of calcium in groundnut, the
present investigation was taken up.

A field experiment was conducted during 1977

‘and 1978 kharif season, at Agronomy field Unit,

University of Agricultural Sciences, Bangalore, on

Calcium concentration (per f:ent} in gruun&.nul stem tissue on 6i0th day s influenced by levels and methods of

1977 . 1978
vt S Mothods - » Methods
(omes/h3) Brosd Tnseed Sidésof Sidesat” Broad * Inseed Sidesof ﬂs“’“ . Mean
. . L owenng  Mean  overiwe
casting oW lhfrnwl flowenng casting row  therow yeors
0.5 0.74 0.75 0.78 080 0.77 0.67 0.72 0.81 (.88 0.77 0.77
10 075 079 0.83 0.85 | - 08l 0.83 0.87 089 oot 088 0.85
1.5 084 086 0.88 090 - 087 088" 090 094 098 0.93 0.90
Mean 0.78 (.80 0.83 0.85 0.79 0.83 0.82 0.92
Mesogver 079 082 086 089
two years
Dusting 0.85 0.91 0.88
Control 0.66 0,60 0.63
1977 1978
4 D Ch al 5% SEn# CIar 5%
Levels 0.005 0017 0.006 (LOIE
Methods 0.006 0.019 0.007 0.021
Genemland ¢, 1 0.033 0.012 0036

Inter nclion
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Tabled. Calclum eoncentration (per cent) in stem tissuc of p,mumlmft al harvest as influcnccd by levels and methotls of

spplication of gypsum during 1977 and 1974,

1977 - 1978
il Meihods Mclhm!s N
Gomes/ W) grogd  Inseed  Sidesof Sidesat o Boad Inseed  Sulesof "::f:;:; . D:::xm
casting oW the row  flowering casting row  the row : yeies
0.3 0,79 0.63 0.83 0.90 084 (.68 0.71 0.5l 0.91 078 0.8
L 0,84 0.85 0.86 092 0.87 (.83 0.87 0,90 0.98 090 R
1.5 0,88 0.89 0.0 1.04 0.93 089 095 100 L20  or 0w
Mean 084 086 0,86 0.95 0.0 084 090 1.03 '
Ricdngver 082 085 088 099
{wo years
Dusting 0.69 0.99 D94
Cuontrol 0.64 _ .59 0.62
1977 ' 1978 .
SEm CD at 5% SEm+ CD at 5%
Levels 0.017 0,051 0.027 0.07
Methods 0.020 0.059 0.031 (.09
E::::,:id 0.035 0.10 0.054 C.16

red sandy loam soil. The average annual rainfall is
830 mm and is fairly well distributed from May to
November. Bunch type (CV.TMV-2) groundnut
was grown under rainfed condition to study the
calcium nutrition. Gypsum at the rate of 0.5, 1.0
and 1.5 tonnes per ha (levels) was applied (o the

crop as broadcasting, application in tl & seed row at
sowing, application to the both sides of the row al
sowing and application to both sides « 4 row at 35 lo
40 days respectively at all the three lizvels, besides
dusting at 0.5 tonnes at 35 to 40 day:. after sowing
(methods) and control (NPK only) was followed.

Table5. Caleium concentration (per cent) of groundnut pods at harvest as influenced by levels and methods ¢ [ application of

gypsuin during 1977 and 1978,
1977 1978 _
Levels Methads ] Mr:thnd':s . —
(tonnes/ha)  Broad Inseed Sidesof Sidesat Broad Inseed Sidesof S'dm: " e
- . . flowering Mean overtwo
casting  row therow flowerng casting  row  therow yeaes
0.5 {131 0.36 0.38 .39 0.36 0.33 035 036 038 035 0.35
1.0 0.40 0.44 0.43 0.47 044 0.42 0.45 (.47- 0.49 {43 0.45
1.5 0.49 0,53 0.55 0.56 0.53 0.51 0.53 0.56 0.58 0.5 0.54
Mean 0.40 D44 0.46 0.47 042 0.44 0.46 0.48
Mean over
(wo years 0.41 0,44 0.46 0.48
Dusting 0.43 0.48 0.45
Control 0.28 0.30 0,29
1977 1978
SEmt CD at 5% SEm* CDat 5%
Levels 0.006 0.019 0.0066 0.018
Methods 0.007 .02z 0.0076 0.021
General and 5 155 0,038 0.01%2 0,038

Interaction
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[able 6, Pod yleld (kg/ha) of groundnut as influenced by levels and methods of gypsum application during 1977 and 1978,

1977 1978
Levels Methods Methods
(tonies /ha)  Broad Inseed Sidesof Sidesat Broad Insced Sidesof Dlocsu Mean
casting  row therow flowering casting Tow the row Mowering  Mean m:;r:o
0.5 1410 1400 1422 1480 1428 1230 1254 1290 1340 1278 1353
1.0 1428 1454 1526 1562 1492 1320 1390 1430 1470 1402 1447
L5 1444 1582 1654 1690 1592 1450 1505 1664 1886 1626 1609
. Mean 1427 1479 1534 1577 1333 1383 1461 1565
Mesm gver 1380 1431 1498 157
WO years
Dusting 1426 1465 1445
Control - 1126 1158 1144
1977 1978
SEnzt CD at 5% SEmt CDat 5%
Levels 8.0 266 6.0 19.6
Methods 10,0 06 8.0 228
Genermand 1.3 532 29.7 848

The 14 treatments were replicated three times
.in a randomised complete block design. The crop
was sown during August in both the seasons with
25 cm X 15 em spacing. The crop was fertilised
with 25 kg N, 50 kg P205 and 25 kg K20 per ha.
Urea, diammonium phosphate and muriate of
potash were used to supply nitrogen, Ehusphnms
and potassium 1o the crop respectively and other
recommended cultivation practices were followed.
The gypsum (60 mesh) obtained from the market
was analysed for chemical purity before application
to field. The required quantity of gypsum for each
treatment was incorporated in soil at sowing and at
flowering as per the treatment. Finer grade (200
mesh) was used for dusting the foliage, The
collection and preparation of plant samples for
chemical analysis was done as per the
recommended procedure (Richards, 1954) and the
calcium was determined on 5ml aliquot by titrating
against standard Versenate solution (ethylene
diamine tetra acetic acid) using Mureoxide
indicator (Jackson, 1958).

RESULTS AND DISCUSSION

The data on calcium concentration in
groundnut leaf and stem tissue on 60th day and at
harvest (Tables | to 4) indicate that the calcium
content both in leaf and stem tissues increased

appreciably with the application of gypsum.
Increasing the level of gypsum applied to the soil
significantly increased the calcium content in the
leaf as well as in stem. Maximum concentration of
calcium was 1.25 and 0.85 per cent in leaf and 0.90
and 1.04 per cent in stem in 60th day and at harvest
respectively with the application of 1.5 tonnes
gypsum per ha to the soil.

The above results corroborate with those
obtained by Bunting and Anderson (1960). They
pointed out that 90 per cent of the total calcium
present in the whole plant was absorbed through
the roots and most of it was retained in the
vegetative organs. According to Beringer and Toha
(1976) some calcium absorbed by pods and |
gynophores also migrated to the vegetative parts.

The per cent calcium in leaf and stem tissues at
harvest in general was lower than that observed al
60th day afler sowing, but the trend of treatment
effect remained the same as on 60th day. The low
calcium concentration in tissues might be due to
low nuirient absorbing capacity of the roots after
attaining the maximum vegetative growth. As a
result, the plant roots might not be in a position to
absorb calcium after, {éﬂlb«ﬁay}dgpuc the presence
of calcium lmq'éfﬂ .iav;uiab.lg! in the soil.
Further, t qrn:au. Jn thL d

u’lef{#ﬂdugum al
& Tz |
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harvest (Table 6) might have caused dilution effect
on the calcium content in the vegelative parts which
resulted in lower calcium concentration al harvest
than at 60th day.

Mcthods of gypsum application had significant
influence on the leaf and stem tissue concentration
of calcium both on 60th day and at harvest. Higher
calcium content was noticed when gypsum was
applicd to the sides either at sowing or at flowering
irrespective of the level of gypsum applied to the
soil. This suggest the additive effect of absorption
both by the roots in the early stages of plant growth
and in the later stages by gynophores, Since
gynophores have root hair like structures, they
actively participate in calcium absorption.
(Waldron 1919). Further, the calcium absorbed by
the gynophores from the fruiting zone was
subsequently translocated and accumulated in the
above ground poriions (Bunting and Anderson,
1960). They suggested that the peak period of
calcium uptake by groundnut ranged from 49 to 63
days when 37 mg calcium per week were taken up
per plant,

Data on the calcium content of groundnut pods
as influenced by levels and methods of gypsum
application (Table 5) indicate that the level of
calcium in pods increased appreciably with each
increment in the quantity of gypsum applied.
Higher calcium content in pods was recorded when
gypsum was applied to the sides either at sowing or
at flowering. The results are in confirmity with
results of Harris er al (1956). Based on their
results, they suggested that there was a critical
period of nutrient up take at the fruitification stage,
when the presence of sufficient quantity of calcium
was necessary in that region. This phenomenon was
further confirmed by Subbiah and Nanak Singh
(1970), using radio active calcium and separating
rooting and fruiting zone of groundnut. The pod
yield also followed similar trend (Table 6).

The data on the effect of dusting on - the
concentration of calcium by groundnut plant has
revealed that dusting 0.5 t of gypsum at flowering
has significantly increased the tissue concentration
of calcium as compared to that of control and the
application of same quantity of gypsum to the soil
by different methods except application to the
sides at flowering. In general, the effect of dusting
was on par with that of application of 1.0 1 gypsum
to the soil. However, higher levels of gypsum (1.0

"to 1.5 t/ha) applicd to the sides at flowereing

increased the calcium content significantly over
that due to dusting, The increase in calcium
content in the various plant parts might be
attributed to its uniform distribution on the soil
surface near the locus where it is most needed and
at the peak period of absorption by the plant. Since
the groundnut planls cannot absorb calcium
through leaves and its translocation within the plant
parts is restricted, the direct effect of dusting
gypsum on calcium uptake and distribution does
not arise. '
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