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‘Effect of Calcium Application of the Uptake of Nutrients

by

Groundnut Kernel and Shell

5. LOCGANATHAN' and K. K. KRISHNAMOOQRTHY®

A pol experiment was conducted in two red soils collected from Tindivanam and
Mollachi with groundunt (Arachis hypogaea L.} with three levels of calcium namely 0,
75 and 150 kg Cafha applied in two forms viz., ealoium carbonate and sulphate in com-
binations with two lavels of each of phosphorus. potassium and magnesium and cons-

tant dosaoes of nitrogen and boron.

After the harvest of the crop groundnut kernel

and shell were analysed for nitrogen, phosphorys. potassium and magnesium. Nitrogen
uptake by kernel was markedly Increased by ealeium application. In both soils addition

aof na'tr.iumllms increased the absorplion of phosphorus and potassium in kernel, Mag-
nesium uptake by Lernel was [avoured by calclum application especially at the higher

level viz., 150 ka Cafha.

Groundnut being a rich source
of protein  and lipid, ranks first
in importance among oilseeds in
the Indian economy.” "Divergent views
have been expressed by diflerert wor-
kers about the effect of calcium upon
the uptake of other nutrient elements
in groundnut. Therefore an altempt
was made 1o study the effect of cal-
cium on the uptake of various nutrient
elements by groundnut kernel and
shell.

MATERIALS AND METHODS

An experiment was conducted in
pots with groundnut (Arachis hypo-
gaea L.) in two red soils collected
from Tindivanam and Pollachi which
represent two vast groundnut growing
tracts in Tamil Nadu, These two ori-

ginal soils were examined for the vari-
ous chemical characteristics (Table 1)
Calcium was applied at three levelg
namely 0, 75 and 150 kg Ca/ha in two
forms like calcium carbonate and sul-
phate in combination with two levels
of each of phosphorus, potassium and
magnesium chloride respectively. Cons-
tant doses of nitrogen and boron at the
rates of 20kg N and 4 kg boron as
ammonium nitrate and borax respec-
tively, were also applied {Table I1).

To eight kilogram of soil taken in

‘each pot, calculated quantities of the

above mentioned fertilizers and cal-
cium compounds were “applied and
thoroughly mixed with the soil. The
experiment was replicated thrice.
TMV 7 groundnut seeds (bunch type)
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TABLE I, Basic nnalytical data for soils of F. Wator solublo nutrients (ppm) . .
pot experiment study Water soluble calcium 66 a0
Soil propertics Soil Water soluble magne‘saum 15 .28’
TVM POL Water soluble potassium 10 a6
e i . il ot Water soluble sodium- 15 17

sition (Parcontage
A Mochanleal composition | ge) o Othet peaperties

Clay 10.6 13.8

Silt 9.7 4.7 pH ' 6.8 6.6
Fine sand 26.2 30.56 Electrical conductivity

Coarse sand 51.6 48.4 (m mhosfem) 0.39 0.47
Loss on solution 1.9 2.6 .

0 Physical properties were sown at the rate of five seeds

Apparent denslty ~  1.47 ;;g per potand thinned to three plants

Alisolute apedific gravy : 225 ' per pot after germination. The crop

Pore space (per cent) 43.10 44.30

Water holding capacity 31.74  34.65 was harvested on 110th day after

(per cent) sowing. The kernel and shell of

Volume expansion on 14,34 17.32 pods were seperated and analysed for

wetting (per cent) various nutrient elements. Nitrogen

Sticky point (per cent) ’:';g ’3'f° was estimated by microkjedahl diges-

Hivgroscapie: cosiicient: 1 T tion and distillation method. Phos-
C. Chemical analysls (Percentage) phorus, potassium and maQUFSium

Moisture 316 1.84 were determined in the triple acid

Loss on ignition 2.35 2.84 extract of the plent material following

Acid insoluble §1.37  89.13 colorimetry, flame photometry and ver-

lron “oxide (Fe;Oy) 3.16 4.40 senate titration methods respectively

Alumina (AL0O,) 2.11 2.87 (Jockson, 1967) X

Soluble silica (Si0,) 3.50 2.00 ’ *

Total calcium (Ca) 0.24 0.26

Total magesium (Mg) 0.23 0.55

Total potassium (K) 0.1 0.35 RESULTS AND DISCUSSION

Total sodium (Na) 0.03 0.04

Total nitrogen 0.03 0.06 Uptake of nutrients by groundnut

Total phosphorus (p)  0.02 0.03 kernel

Organic matter 0.41 0.562

(a) Nitrogen: Application of

D: Avsliabie- nutrients (ko/ha) calcium has distinctly increased the

Availdble. pitrogen 238 324 nitrogen content of kernel compared to
Available phosphorus 12 8 the control. H th ‘ ari f
Avaliabia. i tdesiin 2t s e control. However, the various forms

rence (Table [11).
E. Catlon exchange propertles (me/100g)

Exchangeable calcium 4.25 4.31 RS T
Exchangeable magnesium 2.70 2.20 take by gmu,ndnm kem.el gy Slg.mfl.
Exchangeable potassium 1.00 2.40 cantly more in plants raised on Tindi-
Exchangeable sodium 0.20 0.10 vanam soil than Pollachi soil (Table I11)
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" TABLE Ill. Details regarding the lertilizar
' treatments

Treat= o

: Treat-
ment - Treatment ment  Treatmont
CNo. Mo,
1. - CagPukaMag, 21. CalaP, K Man
2. CagFuKNar 22, Cal'_‘gpmnﬂ.ﬁm
3. {Ca, Pk Mpy 23, CaloP K Maq
4.  CalPik,Mg, 24,  CaC.PiK,Ma,
5, _CHnPLHqMQn 25, CoS5. P KMy
6. ° ;agP,KnT'-"Ig. 26. CHS1PuKnMg|
7. CaoPi K Mgy 27, CaSiPukyiga
B. CaaPii Mgy 28. CasiPR g
9. ' CaC.PﬂKquu 20, 'CHSI.PIHHMQI!
10, CaC, Pk, hig, 0. Ca5,P,KMg:
11. Caly Pyl Mey a1. Ca5P 1K Mg
12, CalyPak Mo, 32. CaSP K Mg,y
13. CaliPiK,Mas 33, CaS.P¥aMgs
1_# - ‘Cal,PykMay 34. Ca s'_gp-anMgt
15. ':EEiPI H'I.;'I-q-g-u a6, C351P1|H|Mgrl
16, -CaCiPKiMgy 36.  CaSsPKiMay
1?. CﬂﬂiFuH\lMgﬂ 3?: CﬂSQPIHﬂMgu
18. CaC-Fokaligy a8, CasaPKolig,
14, _l:anFuK.Mgn 38, CaS.PKiMaq
20, . CaCePaKiMg, 40.  CaS.FiKiMg,

Cay=Calcivm not applied (Control)
CaC,=Calcium carbonate, 75 kg Ca/ha
CaCe=Calcium Larbonate, 150 kg Cafha
CaS5,=Calcium sulphate, 75 kg Cafha
CaS.=Calcium sulphate, 150 kg Calha

Levels of Phosphorus
Pu—MNo phosphaorus
Py—40ka P,0:fha

Levels of potassium
Ko—MNo potassium
Ky—=G60 kg K:Oha

Lovals of Magnesium
Mg—Dhio magnesium

: MQL'—'ED Ifg.l'ha

But highly divergent views have beep
reported in literature about the effect
of calcium upon the uptake of phos-
phorus by legumes. Key er a/. (1962)
observed that phosphorus uptake in
soybean, was not affected appreciably
by calcium. Tewsri and Mandal (1972)
were of the opinion that calcium appli-

EFFECT DF CALCIUM APPLICATION

cation reduced phosphorus absorption
by soybean. Nevertheless, the finding
of the present study isin agreement
with that of Rai er a/. (1963).

(¢) Potassium: Potassium up-
take by groundnut kernel was signifi-
cantly increased due to application of
calcium. This finding is contrary to
the observation made by Klingebiel and
and Brown (1937) who stated that
addition of lime to soils resulted in
decreased absorption of potash by
groundnut,

(d) Miagnesium : Uptake of mzg-
nesium by groundnut kernel was signi-
ficantly higher in plants raised on Tin-
divanam soil than Pollachi soil. High
exchangeable magnesium status of
Tindivanam soil at the initial stage may
account for this observed result, Appli-
cation of calcium has distinctly incre-
ased the magnesium uptake by kernel
than no calcium treatment, Maagnesium
uptake was enhanced due to addition
of 150kg than 75kg Cajha.

Uptake of nutrients by ground-ut
shell

(a) Nitrogen : Uptake of nitrogen
by groundnut shell was found to be
higher in plants grown on Tindivanam
soil than Pollachi soil. Caleium sulphate
treatment increased the uptake of nitro-
gen compared to calcium carbonate
treatment. Application of 150 kg Ca/ha
registered higher uptake of nitrogen
than 75kg calcium spplication (Table IV)

(b) Phosphorus: Phosphorus up-
take by shell was strikingly higher in
Tindivanam soil than Pollachi soil.
This might be due to higher available
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TABLE 111, Uptoke of nutrients by groundmu kornel {mg/poi)

Nitrogen Phosphorus Potassium Magnesium

Treatment : i
TV POL TVM POL VM POL TVM . POL
1 87 281 8 19 17 43 6 16
2 293 a4 10 20 20 50 10 20
3 209 318 25 35 63 78 15 25
y 235 253 27 35 G4 60 25 30
5 1G5 493 15 36 25 B5 10 33
G G607 484 53 30 111 T4 32 a4
7 373 182 37 17 65 36 27 16
8 387 429 40 20 60 46 30 17
9 548 378 46 24 84 6B 35 18
10 465 441 42 32 0 81 28 24
11 560 287 45 20 80 55 32 15
12 457 461 43 20 100 56 33 14
13 as7 325 36 20 68 53 27 14
14 218 238 22 20 42 50 20 11
15 494 173 48 14 a8 24 38 7
16 383 125 42 2 i 20 33 8
17 315 2383 27 20 55 60 23 27
18 460 396 45 27 BO 76 3z 27
19 524 302 51 27 106 52 43 10
20 B44 314 55 25 a0 G0 3o ‘18
21 252 566 28 39 56 BO 25 25
22 345 505 s 40 72 87 31 43
23 533 587 47 39 82 73 29 24
24 316 420 45 40 69 78 67 31
25 411 233 43 31 az 69 34 21
26 496 494 a4 30 /m 70 36 23
27 508 423 44 29 g9 76 33 26
28 426 298 a7 26 74 61 23 16
25 176 988 21 41 42 103 16 22
30 300 442 3o 34 70 79 20 37
31 472 429 43 40 83 80 30 3z
3z 328 3156 36 40 70 100 25 32
33 559 537 51 Ad 97 105 44 33
34 474 397 42 3z 71 73 ap 33
35 318 400 41 8 67 20 20 11
36 538 369 40 27 77 B2 23 27
37 366 435 42 27 BO B3 30 20
28 400 345 47 26 91 62 a7 22
39 490 430 52 27 100 T 63 35 16
40 544 315 54 27 ED &0 30 28

TVM=Tindivanam soil

POL=Pollachi

soil
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TABLE. IV. Uptake nl nutrionts by qroundnut shell (mafpot)

el Nitrogan Phosphorus Potassium Meaanesium
TIOALMENE e e s e R i

TVM POL VM FOL VM POL TV PolL

1 11 24 2 2 12 34 5 1
2 43 C = 2 35 . 25 11 10
3 a2 43 2 4 29 37 11 19
4 62 29 5 2 41 24 23 G
5 15 26 2 2 12 a5 4 13
6 43 52 a 4 39 46 20 20
7 58 34 8 3 55 35 22 g
8 33 42 2 3 69 33 1 14
§ 36 28 2 2 66 31 12 10
10 40 33 G 2 63 34 11 12
11 37 28 3 3 3o 28 12 13
12 29 27 3 2 30 23 1 12
13 37 18 z 1 30 27 20 10
14 19 16 3 1 21 1B 12 7
15 41 22 5 2 34 15 17 6
16 98 33 10 3 68 28 25 4
17 34 34 3 2 25 26 8 8
18 08 26 10 2 44 23 38 1
18 34 21 4 2 29 28 18 52
20 37 18 4 yi 35 20 19 7
21 34 29 4 z 18 25 12 16
23 41 27 6 2 23 27 20 1
23 38 37 5 3 26 25 18 18
24 37 26 4 3 34 20 4 15
25 34 27 4 2 28 34 19 12
26 25 3g 3 2 24 46 12 17
27 30 21 4 2 33 30 16 i
28 a8 25 5 2 29 26 15 c
28 62 37 & 3 53 58 19 19
30 50 36 7 vl 40 40 15 12
21 29 45 & 4 35 51 " 17
32 &4 48 4 4 30 48 16 26
a3 35 45 3 2 36 20 19 27
34 B4 29 g 3 43 3 22 15
a5 50 32 7 2 a7 28 77 12
16 48 e 4 1 37 22 17 o
a7 56 62 £ q bl 31 14 15
28 45 27 6 2 a9 29 21 12
a9 53 36 fi .3 51 34 17 29
46 A1 a2 G : 40 38 6 17
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phosphoius status of Tindivanam soil
at initial stage. In Tindivanam soil
application of caleium has increased
the phosphorus uptake than control.
But in Pollachi soil, application and
non-application of ealcium wero on &
par. Robertson g al. (1954) obtained
increased recovery of phosphorus in
oat and corn due to calcium treatment.

(c) Potassium:® Uptake of potas-
sium by groundnut she!l was signifi-
canily increased by calcium sulphate
than calcium carbonate. This obser-
vation held good (or Pollachi soil bus
in Tindivanam soil, both forms of cal-
cium were on a par,

(d) Magnesium: The uptake of
magnesium by groundnut shell was
spectacularly higher in plants raised on
Tindivanam soil than Pollachi soil,
Application of calcium sulphate has
appreciably increased the uptake of
magnesium by shell compared to cal-
cium carbonate. '

The critical suggestions and valu-
able help rendered by Dr, D, Raj, Ffor-
merly Professor of Soil Science and
presently Dean, Faculty of ' Basic
Sciences are gratefully acknowledged.
The first author is  thankful to the
I.C.A.R. for theaward of senior fellow-
ship during the tenure of the Ph, D.
Programme, '
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