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Influence of Calcium Application on Yield of Groundnut

S. LOGANATHAN! AND K. K. KRISHNAMOORTHY?

Tindivanam soil responded to application of calclum and increased  the via!d ‘“.
groundnut shoot {houlm). Calcium addition has brought about increase in the number
of matured pods and yield of kernels. Caleium carbonate ot 150 kafCafha gave as much

yiold as that of calcium sulphate at 75 kg Cafha.

Shelling percentage was appre-

ciably increased due to calcium application compared to control,

As the consumption of high analy-
sis fertilisers goes up, the deficiency of
secondary nutrients becomes more evi-
dent because these fertilisers have com-
paratively low content of secondary
nutrients like calcium, The problem is
further aggravated when crops like
groundnut are more exacting in their
demand for not only macro nutrients
but alsa secondary nutrients like cal-
cium., Application of calcium as its
carbonate and sulphate to groundnut
has become a controversial issue in re-
cent years due to lack of experimental
evidence on the subject. Hence a study
was undertaken to throw light on the
influence of calcium on vield of ground-
nut.

MATERIALS AND METHODS

A pot experiment was conducted
with groundnut on two red soils collec-
ted from Tindivanam and Pollachi.
These two soils were analysed for vari-
ous physical and chemical characteris-
tics. The treatment combinations
indicated in Table 1 were included in

the study, Calcium was applied at
three levels in the forms of calcium car-
bonate and calcium sniphate in combi-
nation with two levels each of phos-
phorus, potassium and magnesium
which were applied as diammonium
phosphate, muriate of potash and mag-
nesium chloride respectively. Constant
doses of nitrogen and boron ‘were also
applied in the forms-of ammonium nit-
rate and borax respectively. To eight
kg of soil taken in each pot. calculated
amount of fertilizers' was added and
mixed thoroughly. Calculated quantities
of calcium carbonate and calcium sul-
phate were applied to supply 75 and
150 kg Ca/ha and they were thoroughly
mixed with the soil. The experiment
was replicated thrice. In all, there were
240 pots consisting of 40 treatment
combinations, two soilsfand three repli-
cations. Groundnut seeds of TMV. 7.
variety (bunch type) were sown at the
rate of five seeds per pot which was
thinned to three. The crop was harvested
110 days after sowing and the yield
data of pods and shoot were recorded.
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RESULTS AND DISCUSSION
1. Number of matured pots(Tabla )

The plants at the time of harvest
contained matured, immature and ten-
der pods. The soils did not vary as
regards the number of matured pods per
pot. Application of calcium has signi-
ficantly increased the number of matur-
ed pods per pot over control. This was
in conformity with the finding of Bur-
khart and Collina (1942) who pointed
out that calcium was very beneficial
and necessary in the fruiting medium
for the production of good pods. At
each of 75 kg as well as 150 kg level
of calcium per hectare, calcium sulphate
form has increased the number of
matured pods per pot than calcium
carbonate.

~Application of 50 kg magnesium
was found to increase the number of
matured pods per pot over no magne-
sium in the matter of maturity and filling
of pods.

2. Shelling percentage (Table 1)

Apptication -of calcium has signifi-
cantly increased the shelling percentage
of groundnut pods compared to no cal-
cium treatment.

3. "‘ﬁﬂ[d- of groundnut shoot
(Table 11)

Yield of shoot (haulm) was signifi-
cantly higher in Tindivanam soil than in
Pollachi soil, Application of calcium
sulphate has resulted in strikingiy higher
yield of shoot compared to calcium car-
bonate and this might be due to in-
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creased supnly of solublecalcium to the
groundnut piant by calcium sulghate in
the growth media. A significantly
higher yield of haulm was found in the
plants which received phosphorus aprli-

" cation compared to no phosphorus
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treatment, Similar observation was
made for potassium addition alsa, which
indicated the beneficial effect of phos-
phorus and potassium in the matter of
increasing shoot yield in groundnut,

4. VYieid
(Tabla 11)

of groundonuet [kernel

The yield of kernel, which was the
most important economic part of the
plant was increesed due to application
of calcium, Non-application of caleium
has significantly reduced the vield of
kernel, Mandal (1973) reported that
increase in yield of groundnut was due
to increased availability of calcium in
soil on account of addition of calcic
fertilisers.

The interaction between forms and
doses oi calcium was significant. Appli-
cation of 150 kg Ca/ha in the form of
calcium carbonate has given higher
yield of kernel compared to 75 kg. But
in the case of calcium sulphate, appli-
cation of 76ka Ciha has given as
much yield as 150 kg Ca'ha in the form
of CaCO,. This showed that calcium
sulphate was a more efficient cource of
calcium and it was abie to release
higher amount of soluble calcium even
at lower levei of application by vittue
of its greater sojubility,

The interaction of phosphorus and
calcium was significant. Av P, level,
application of calcium has significantly
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TABLE 1. Number of pods/pot

Treatmant Tindivanam soll Pallachi soil

Matured  Immature Tender Total  Matured Immature Tender Total

Ca0 PoKsMgs 4 2 B 12 10 3 8 21
Ca0 Pykoig, 14 7 g 29 16 3 5 24
Ca0 Py Mg, 11 10 8 29 15 13 3 31
Ca0 PyK,May 7 26 — a3 10 2 4 36
CaQ PyK Mg, 5 5 "B 15 19 — 1 20
CaD P,KMg, 19 10 ] 38 18 5 5 28.
Ca0 P,K,Mg, 18 19 2 38 8 6 6- 20
Cal PiK,Mg, 13 1 5 19 12 7 6 25
CaCy PsKoMg, 20 4 7 31 10 4 7 21
CaCy PpKoag, 13 7 — 20 21 1 2 24
Caﬂ. thMgn 19 3 & 28 a 5 1 15
CaC, P.K Mg, 19 4 3 26 15 .5 o 20
CaC, PHMgy 12 5 4 21 10 — 3 13
CaCy PikaMa; 18 14 3 a5 g 5 3 17
CaC, P,K;Mgy 24 10 4 38 ] 2 3 10
CaCy PiKiMg, 19 11 22 52 6 2 I6 24
CaC; Pyl Mg, 12 3 7 22 8 2 8 19
CaCy PoKaMg, 15 23 3 41 16 2 - 18
CaC, PokiMg, 20 7 7 34 15 3 A 22
CaCs PiKMa, 23 3 8 34 12 1 2 15
CaCs PiK ;Mg 10 5 7 22 16 - 3 19
CaCy PiKqMg, 14 156 3 32 20 3 2 25
CaC, P KiMg, 15 9 1 25 15 & 6 27
CaCy PiK Mg, 16 g 2 27 18 3 7 2B
CaS) PiK:Mgs 19 4 7 20 14 3 6 23
Ca5; PyKoMgy 18 8 — 26 20 4 7 31
Casy PoK, Mgy 21 — 6 27 15 2 7 24
Cas, PoKiMg, 17 7 5 29 14 4 - 18
Cas,; PiK,Mg, 5 16 12 33 19 2 g 30
Ca3; PiKoMg, 24 8 2 35 17 3 5 35
Cas, PiKMg, 18 4 - 23 18 4 15 37
Cas, PKMg, 12 12 3 27 30 6 6 42
CaS, P.K,Mg; 18 13 1 32 20 6 2 28
CaS)y PyKoa, 13 8 a 30 15 3 3 21
CaS, PyK Mg, 14 20 8 42 11 . 6 ] 26
CaSy PoK, Mg, 14 9 1 34 " — 7 18
CaS, Pyi Mg, 11 8 11 30 13 8 10 31
CaS, p,KMp, 19 3 L7 34 13 7 6 26
Cas, PiKyMg, 20 18 8 47 12 5 3 20
CaS, PiKsMa, 16 8 7 30 19 7 7 33
Eag = gﬁlru{um nutbappﬁud {En:cntrg!} Lavels of powssium

aly = aleium car - A
CaCs = Calcium carhggzia, 150 ?f.g ?‘:'Lr,:;a E"' _ :3 s n‘l;sal u;.“
Ca5; = Calcium sulphate, 75 Kg/ha ! g K;0/ha
CaS, = Calcium sulphate, 150 Kglha Lavels of magnesium
Levals of phosphorus Mg, — No magnesium
Ps  — MNo phosphorus Mgi — B0 kg Mg/ha
Py — 40 Kg Fgﬂﬂha
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© TABLE 1), Yield of groundnut {g/pot)
Treatment (@) Shoot Kernal Shall Total dry Shelling %,
TVM POL TV POL TYM  POL  TYM POL  TVM  POL
1 18.87 14.53 1.89 516 080 231 21.66 22.00 BE.O0 699
2 24,47 17.59 6.94 7.56 2.87 3.65 34.28 28.70 70.7 681
2 21.84 21.43 9,342 8.3 256 3.44 2972 3250 B55 71.3
4" 24.96 15.01 G.44 565 4.14 2,10 3554 26.76 B0.7 73.0
- 23.83 15.80 3.27 1082 120 3.25% 2B.30 34.27 73.0 76.%
G 26.83 2045 12.03 2.87 4.29 379 4315 3411 73.8 7Z.0
7 27.64 21.69 B.33 4.42 4.74 2'.47 47.01 28.58 63.6 G64.2
3 29.76 21.BE8 7.48 B.52 2,33 281 38,67 35.88 76.2 70.4
8 23.32 16.86 10.87 7.96 3.43 2,73 38.682 27.55 76.0 74.4
10 23.45 17.71 8.97 1051 2.88 3.49 3530 31.71 754 75.0
11 2454 2196 11.12 B.41 3.27 2,49 3B.93 30.85 7.0 720
12 2210 18.23 10.21 8.68 3.12 2.684 3543 13828 768 T7.4
13 26.76 22.64 8.01 6.28 3.40 2.7 3817 3158 70.3 734
14 18,76 28.24 4.89 5.26 i.86 1.42 2560 32482 725 7T8.7
18 25,37 25.00 10.93 3.3 3,69 1,24 39,98 2058 T4.8 727
16 28.88 24.59 89.13 2.63 5.40 1.7 4341 29.18 64.3 57.0
17 23.74 20.33 T.04 5.94 2.31 2.22 33.09. 28.49 75.3 728
18 21.13 1468 1047 8.85 566 2.76 35.98 26.28 g64.5 76.3
18 3096 2211 12.47 6,70 3.75 2,78 4718 31.60 77.0 706
20 22.99 19.60 1142 7.02 353 213 37.82 2875 76.6 757
21 26.02 20.26 6.20 10,36 2.34 2.897 33.56 33.59 72,68 77.8
22 20.71 23.02 7.95 11.27 3.6 ' 3.1 32.40 37.30 G8.0 78.8
‘23 26.89 19.19 10.68 9.39 3.14 3.26 40,607 31.B4 77.3 745
24 27.43 2022 6.45 1000 251 2.68 36.3% 32.31 72,1 T78.0
25 23.40 17.76 0.48 8.30 3.30 312 36.18 29.18 74.1 72.8
26 22,83 22.16 10.97 11.75 274 3,76 36.24 37.67 80.0 7B
27 22.63 21.80 10.66 975 366 2.99 36.05 34.54 745 786.7
28 23.82 13.82 '8.22 7.34 338 226 35.42 23,52 70,9 T76.4
29 28,32 25.18 4,34 1246 3.8B9 4.31 3637 41.85 B30 740
a0 27.05 2270 7.55 9.27 370 320 38.30 3547 62.0 74.0
31 1979 26.90 9.63 10.57 3.54 3.91 32.96 41.40 73.0 72.9
32 23,14 27.03 7.66 14,17 3.06 4,80 3377 46.00 7.4 TF4.9
33 21.97 22,62 11,70 11.88 364 4,03 27.31 358.63 6.4 T74.8
34 23.27 17.456 9.77 4.26 3,18 3.18 35.06 30.40 68.7 71.57
a5 21.32  22.46 71.B3 258 4.04 2,77 3359 27.81 R5.8 75.0
a6 24.39 14.38 8.38 712 332 2.0 7.0  23.51 73.8 77.6
37 20,36 20.34 6.54 g.40 287 3.B3 3BJG 32.57 69.5 68.8
38 25.86 2243 1101 7.25 4£.23 2,73 41.80  32.41 73.6 726
29 23.72 26,88 11.08 6.19 4.38 267 39.20 35.36 1.5 70.0
40 29,65 23,54 10.BZ2 7.25 3,77 350 44.94  34.29 73.5 EBT.D
TMY — Tindivanam sgil. POL — Pallachi soil

{@ The wreatments are the same as in Table |,
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increased the yield whereas at.P,, level
application of calcium and control were
on a par. Piggot (1960) pointed out
that - increase in yield of groundnut
obtained with superphosphate was due
to iis calcium content rather than phos-
phorus. This indicated that the effect
of calcium in increasing yield of kernel
was very well pronounced in the
abzence of phosphorus. But in the
presence of phosphorus, perhaps, cal-
cium was not able to influence vyield.
Calcicm might have been participated
as ca'cium phosphate,

6. Yieid Shell

(T=ble 1)

of agroundnut

Yields of hell was significantly higher
in Tindivanam soil than Pollachi soil.
Though Pollachi soil recorded low yield
this soil contained high amounts of all
available nutrients except calcium.
Therefore the higher yield in Tindivanam
soil may be attributed to higher content
of available calcium. In that case, it
can be stated that more than any other
nutrient element calcium was the signi-
ficant deciding factor in the matter of
vield, the deficiency of which definitely
reduced groundnut yield. This conclu-
sion of the present study is strength-
ened by the observation of Bolhuis and
Stubbs (1955) who have stated that
calcium was the only element that had
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a favoursble influence on fructification -
and the presence of calcium was  abso.
lutely essential than any other nutrient
element. '

The valuable help rendered by Dr.
D. Raj, formerly Professor of -Soil
Science and presently Dean, Facuity of
Basic Sciences and Humanities is grate-
fully acknowledged. The senior author
is thankful to the |.C.A.R. for the award
of senior fellowship during - this study.
The results formed part of the Dactoral
thesis submitted to the Tamil Nadu
Agricultural University by the senior
author.
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