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Influenca of Magnesium Application in. Combination with Potassium
and lime on the vield of ragi (Eleusine Coracana
Gaertn.) In Acia soils

K. K. MATHANS AND K, CHIRANJIVI RAD®

A pot culture study with sixteen treatments (combination of two levels of lime,
two lavels of K30 and four levals of magnasium) was conducted with €O 7 ragi
(Eleuzlte Coracana Gaertn.) as tha test crop. The results indicated that application
of magnesium at the rate 50 kg Mgrha was tha optimum in increasing the yiald,
Ragl yisld ‘was increassd by 15.14 pasr canl. Howaver guadratic In bath the solls
liming dapressad tha yield Undar high calcium content in tha sail, lawar availabi-
'li?'_.r of magnasium and phosphorus was observed,

Potassium did not influence the ragi yield. Topfroot ratio indicated that root
was alfected more intensely by magnesium than tha tops Soil variations in  their
response to application of magnesium, lime and potassium ware sigaificant, Titukkal
soll was bettor than Doddabetta ssil b

Literature on m:ﬁnasium deficiency MATERIAL AND METHODS
invariably emphasised ths nead to study

this problem In conjunstion with
ealcium and potassium, (Berry and
Ulrich. 1970; Hassaw and Dall, 1970
and Bolton, 1972). Magnesium dafici-
ency symptoms in the farms of Nilgiri
soils were recordad by Mathin er al.
(1973). Thea soils of this area were
distinctly acid.c, thz pH valuss ranging
from 37 to 68. Inthe present invasti-
gation, therefore, Titukkal and Doddi-
betta soils which were rated as defici-
ent in exchangeable M3 ((less than 2.3

Two soils having the exchang2abls
magnesium content below tha critical
limit (ie. 2.3 me/100 g soil) were
selacted. Tha sail from Tuukkal (2210
M3L) in QOoracamuad was clay in tex-
ture. Tha organic matter content was
7.4 p2rcent. The exchangeable magne-
sium content was very lon (0 99 me{
100 g). Th2 szcond so'l collected from
Doddabstta peak (235 37 matars M3L)
was clay in texture and containad low

m2/100 g soil) ware takea up for a pot amounts of exchangzble maignesium
culture study, to assess whather there (111 me[100g). But it contained
is any raspoanss to aaplication of mag- higher amount of organic matter (29.5
nesium fartilizers. per cent).
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Lr-he following sixteen treatments  Ths treatments were replicated 5 times-

involving dilferent combinations of lime,
potassium and magnesium were tried.
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Lyw.NO lime
+L;...Liming at 16.8 t/ha
/ K,4...No potassium

K, ... Potassium applied in the

form of petassium sulphate
the rate of 100 kg K,O/ha

Constant doses of nitrogen (40 kg
N{ha) and phesphorus (20 kg P,O:/ha)
were applied in the form of ammo-
nium sulphate and diammonium phos-
phate respectively. The quantity of
nitrogen supplied by diammonium
phosphate was taken into account while
calculating the quantity of N to be
applied as ammonium sulphate,

Ghe design of the experiment was
split-plot with L and K combination as
the main plot treatments. Ragi (Eleusine
- coracana Gaertn.) is one of the widely
grown cereals in the Nilagiris and there-
fore selected as the test crop for the pot
trial. The crop was harvested at maturity,
The yield of grains, straw and roots
were recorded on oven dry basis. Post-

at

D,

harvest soil samples were also collected. .

Prq-planting and post-harvest soil
samples were analysed for exchangea-

ble cations (K, Ca and Mg). available

and were as foullows:

8. L, K, Mg,
10. L° Ke Mg,
oL (_<°.Mg:
12, L, K, Mg,
13, L K; Mge
4. L, Ki Mg,
i5. L; K, Mg,
16. L, K, Mg,

Mg,...NO lnayosamns ‘

Mg, ...50<g Mg/ha as Mg$0,.7H,0
Mg,...100 kg Mg/ha as MgS0,.7H,0
Ma,...150 kg Mg/ha as MgS0,.7H,C

nitrogen, available phesphorus and soil
reaction (Jackson 1873). The various
patameters were subjected to analysis
of variance to find out the effect of
verious treatments on them -as per the
procedure suggestad by Snedecor and
Cochran (1967). Simple correlation,
regression equations and second nrdar
equations were worked ou/:\

RESULTS AND DISCUSSION

Magnesium fertilization had incre-
ased root, shoot and grain yield of ragi
significantly in Titukkal soil (Table
1 te 4). In the case of root yisld,
increase was observed up to Mg, level,
while in the case of shoot and grain
yieid, the highest yield was recorded at
Mg level (50 kg Mg/ha). In both the

‘cases the relationship between magne-
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sium application and the root vyield was
quadratic in nature (Fig. 1). Magnesium
application to Doddabetta soil increased
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the root yield up to Mg, level (150 kg
Mg/ha). Grain yield upto Mg, level
(100 kg Mg/ha) was found to be signi-
ficant. The grain yield trend was similar
o those in Titukkal soil resulting in a
quadratic relationship (Fig.2) Response
to zpplied magnesium in magnesium
deficient-acid soils was in consonance
with .the observations recorded by
Sawyer and Dallyn (1966) and Dray-
cott and Durrent (1970),

Potassium fertilization did not
increase the yield of shoot, grain and
total dry matter yield in both the soils.

But there was a significant LXK inter-

action in Titukkal soil, indicating that
potassium fertilization in the absence of
lime incressed the yield of roots-
Similar results were recorded by Fine
and Shannon (1976). However Yaik,
et al, (19584) stated that application of
potassium to the unlimed soil proved
futile and in some cases even yields
reduced slightly. There was a signifi-
cant MgxK interaction in increasing
the vield in Doddabetta soil Mg,xKs
combination registered the highest yield.
Similar results were obtained by Page
and Bingham, (1955) and Mclinlosh el
al, (1973) to mention a few. In the
present study exchangeable Mg corre-
lated positively with available K of the
‘'soil (=0 350**, -n=16.)

Cr— ‘

[n_both ihe soils-liming decreased
the yield of grains substaniially Depres-
sion in yield was observed by several
earlier warkers also In the present study
exchangesble Ca content of the post-
harvest soil sample was obszerved 10 be
negatively correlated with cxchangeabls
Mg (r=-0 670"} n=16). Chucka (1934)

MAGNESIUM APPLICATION IN COMBIMATION

ohserved similar results due to antago-
nistic effect on available magnesium.

Further, exchangeable Ca was found
to be negatively correlated with availa-
ble P content of soil (r=-0422**;n=32).
Lanyon et al. (1977) suggested that
depressed vield due to liming in excess
might be due to its adverse effecton P
availability. As indicated eatlier potas-
sium elfect on yield was significant
only in the presence of lime or magnet
sium. (Dorofaeff and McNaught 1962
and Lee and MacDonald 1977). It was
gvident from the above obssrvaticns
that excessive release of exchangeable
Ca into solution retarded the availability
of P and Mg and reduced the uptake of
P, Mg and K. This might be the pro-
bable reason for the depressed \ield
and the results of Hossner and Doll
(1870) and Bolton (1977) are in agree-
ment with the present findin

Pooled analysis of the total dry
matter vield from the two soil types
(Table-5) revealed that liming to neutral
or near neutral pH as per lime require-
ment determinalian resulted in depressed
yield, Christenson et a/. (1973) repoited
that liming did notinfluenec oats yields.
It is imperative. therefore, that whiz2l
liming the eachangeble Ca status of the
soil, the pH rise desired, magnesium
status of tha soil should also be taken
into account. Pooled analysis further
revealed that magnesium fertilization
increased the total dry matter yield in 2
guadratic fashion, the highest yield
being obtained from magnesium ferti-
lization £t the rate of 50 kg Mafha.

~ Although the growth of boih roots and
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tops were influenced by magnesium
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fertilization, roots were affected more
intensively than tha tops. This was
supported by dacreass in topfioot ratio
(Table 6) from.3.27 10 2.30in Titukkal
soll and from 4.62 to 3.6

results of Clark (1975).
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MAGNESIUM APPLICATION IN COMBINATION

Table 1 Effect of Treatments on the Mean Dry Matter Yield of Ragl Crop
(Eleucine Coracana Gaertn.) - Pot Culture
(gfpot - mean of five replications)
Treatments Titukkal soil " Doddabetta soi
Root  Shoot Grain Total ~Root Shoot Grain  Total
dry matter dry matter

Ly k. Mg, J22 323 1156  60.0 57 285 9.4 43.6
Le - Ko Mgy 124 339 160 683 10.0 284 100 4.1

. g, Ko Mg, 123 369 144 83.6 83 245 B8 41.4
L. Ko Mg, 178 344 135 677 10.5 286.3 B.2 45.5
[ Ky Mg; 17.4 274 0.5 547 8.8 23.0 B.6 458
L* Ky Mg, 17.4 356 142 67.2 96 338 6.8 502
Le Ky Mgy 162 362 132 640 10.4 305 10.2 611
Le Ky Mg, 224 374 9.7 69.Z 13.0 248 6.7 4.3
Ly Ko Mg, 148 324 9.6 46.2 80 253 .65 39.8
Ly K, Mg, 164 382 103 B46 8,5 2083 B4 443
YLy Ke. Mgy, 165 346 113 622 68 274 76 1.8
Ly Ky Mgy 175 338 89 662 106 289 67 © 434
Ly Ky Mg, 17.2 233 116 5Ba 104 272 63 434

| Ly K Mg, 150 363 127  64.0 64 282 65 391
L K Mg, 148 275 119 643 100 281 64  £4.8
Ly K; Mgy 159 274 93 624 100 819 45 464
Moan “y58 327 14 614 9.2 281 15 448
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Tabis 2

4. Llme x potash
interact fons

L. K.
Lo K
1y Ky
Ly &,
5 E

€. D. (P=0.05)

2. levals

Mg,
Mgy
LU
Mo
5. E

C.D. (Pm0.05)

MATHAN AND CHIRANJIVI RAG

RAGI ROOT YIELD (g/pot)

{s) TITUKKAL SOIL

{Vel. 69. No.'3,

Root yleld ) . Mg I'HI_I'JI Roor r'h'j'#
13,67 Mp, 18.27
18,08 Mg; 15,33
16.18 Mg, 1473
15.8¢ Mo, 18.38
5.15 3, E.. o 87
3.88 £. D. (P==0.08) 2.88
{b) DODDABETTA SOIL
Root yleld - li.. Mg = K :Hunr yleld
Intoractions Ke Kg
8.02 Mg, 6.84 920
8.89 Moy s,'n e 00
879 ,.'h' .?.u 10.04
11,08 Mo, 10.69 11,51
0.8 S.E. (Mg ot K ‘.78
Ii-!? .'C. D (P=0.05) 2,208
S, E. (K 8t M) 0.80
2 3s

C. D. (P=0.05)

i8é
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TABLE 3
RAG| SHOOT YIIELD (a/pot)
a. TITUKKAL SOIL b. DODDABETTA SOIL

Mg fevels Shoot yleld K leves Shoot yleld
Moy 30.20 Ke 26.95
Mgy 37.50 Ko 29,18
Moy 33.77 5, E. 0.58
Mgy 33.77 €, D. (P=0.05) 1.79

5. E. 1.83

C. D. (Pw0,05) 4,36
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Veble 4 " 'RAGI GRAIN YIELD (g/Pot)

(a) TITUKKAL SOIL

Lime levalz Graln yield Mg levels Graln ylold
L, 12.80 Mgq 10.83
Ly 10 64 Mo, 13.30
8. E. 0 Mg, 12.65
C. D. (Pw=0.08) 2.18 Mg, 10.30
S.E 0.46
C. 0. (P=0.0B) 1.31

(b) DODDABETTA SOIL

Lime levals Grain y[old Mg levals Graln yiatd
Ly B.68 Mg, 7.66
by 0.49 Mgy | 7.93
s. e 022 Mo, 8.24
C. D. (P==0.0%) 0.68 Mo 6.31
S B 0.45
C. D. (P==0.05) 1.28
K lave!s
LN 8,08
Ky 5.80
&k 0.23
C. D. (P==0.0) o0.€8
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Table 6

& Lime Lovels

L

L

S. k.

C, D. (P=0.05)
ﬂp; In"nls
Mg,

Mg,

”ﬂn.

Mg,

. €.

C. D. (Pw=0.05)
Solls -

Titukks!
Doddabens

S. E.

C.D. (F=0.05)

Soll x My
Interactions
Mg,
Mgy
Mg,

-

Mg,

S, E. (Met a1 Soi)

C. D, (P=0,05)
§. E. (Soil a1 Mg)
c‘ 09 (9—0.05]

MAGNESIUM APPLICATION IN COMBINATION
DRY MATTER YIELD OF RAGI CROP (g/pot)

Pooled Analysis

§5.12

50.11

1.08

3.1¢

48,48
§6.83
56.08
53.11
1.16

328

€0.87
44.58

1 loe

3.6

Titukka

63.80
66.13
81.41
€1.35
1.62
4.0¢
178

R §<)

Doddabstta

43.18
456.63
44,65

44.87

197

Hru):ka soll

63.98

5739

14

2.03

6.25

Doddabetta sofl
46,28
42.83
0.77

2.38
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Tabls 0 Top | Root Ratio of Raki Crop . (Eleucine Coracons Gaerth,) Pot Experimant
Solls Treatments Mps Mg, Mgy . Mg.‘
Titukkal Soil Lo Ko 358 451 437 270,
L, K 2.20 2.87 3.25 2,08

Ly K 2.88 $.02 2.27 2.44

Ly Ky 2.38 3.27 2.85 2,30

Mesan 2,51 3.42 3.1 2.38

Le Ky 4.53 4.23 392 i’“.

Ly K 3.98 3.68 515 8.07

Ly Ky 3,30 5.43 3.05 3.86

Msan 4,62 428 4,14 3,16

MDs ... MNo magnesium

Mgy .. 5O kp Mg/ha as MgSO, . 7H,0
Mg, .. 100 kg Mg/ha as Mg50, . TH,0

Mpe ... 150 kg Mp/ha as M350, . 7TH,O

. No lime
Ly .. Lima at 188 tonnos/ha for 'TI‘tuk.kuI sall

19.9 tonnas/ha for Daddabotte sal

Ky ... No potassium

Ky .. 100 kg K O/ha es K,S0,
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MAGNESIUM APPLICATION IN COMEINATION

ROOT YIELD (g /pot]

% MADMCHUH LEVELA

8 ML

| Iy sgrhe

T ioe i ' i
3 1m0 -

LEVELS OF MAGNESILM

?'_'Fﬂ--l_. CUADRATIC REGRESSION OF ROOT YIELD ON

LEVELS OF MAGNESIUM

169



J PMATHAN AND CHIRANJIVI RAO

GRAIN YIELD (g/pot!

- A

MAOMEIIM LRVELS
o Nt
] 20 kg Mg/ae
i 0o .
3 %0

TITIRKAL SOL

\ POOLLE  AnALYEIS

\

\. COSDANLYTA Sou

..

v\..

| 2
LEVELS OF MAGNESIUM

LEVELS OF MAGNESIUM

. —

3

FIGI2. QUADRATIC REGRESSION OF GRAIN YIELD ON
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