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Critical Level of Magnesium in Soils.

K. K, MATHAN! ‘ind K. CHIRANJIVI RAD

Experimems conducted uccmdmg 1o the method of Coate and MNelson {IQGEJ fewr Inﬂ
that 2.3 me/100 g oi soil of TV ammonium acetate {pH 7.0} extractable magnesium may b
considered as the critical leval in Nilgiris  soils.
ments, response 1o applied magnesium could bo expected lrom locatities  other.Ahan’

Dhavani, Kavaratty aod KerothukOli

Widespread occurrence of mangne-
sium deficiencies have been reported
from many parts of the warld. Al-
though magnesium deficiency did not
appear to be a serious problem now,
It is expected that with continuous in-
tensive cropping with high vyielding
hybrids, higher plant populations and
heavier fertilisation (especially Dutasl'-.],
magnesium deficiency-is likely to be-
come a serious problem in the near
future. But vet detailed studies on
the various aspects of this nuirient has
not been made in India especially in
the acid soils where magnesium defici-
ency poses a major problem.

The Nilgiris where considerable
area of acid soils exists, isa hilly tract
in Tamil Nadu. India extending over
an area of 2532 Kme and its average
elevation is 19181.2 m above mean sea
level. The district receives an- annual
average rainfall of 1891 ‘mm and soil
erosion is a main problem. . In the
present study therefore, the critical
levél of magnesium in the representa-
tive soils of Nilgiris district has baen
worked out.

Among the soils tested under this experi-

' MATEHIAL AND METHODS

Twenty four bulk soil sampies varying
from'sandy loam.to clay were collected
from different Jocations of “the Nilgiris.
Three kg of each soil was filled in four
pots of the size 22 em dia x 20 em the
Each soil received two lavels of mag-
nesium viz,, 0 and 50 kg Mg/ha in. the
form of magnesium sulphate. The
treatments were replicated twice in a
randomised block ‘design. A basal
dose of 40 kg N, 20 kg P:0. and 8 kg
K.0lha were appliad.

Ragi (Eleusine coracana Gaertl.)
variety CO 7 was the testcrop. Twenty
thrae days old seedlings ware transplan-
ted at the rate of three per pot. The
soil was maintained at the- field mois-
ture level. Grain and straw were har-
vested separately after fall maturity and

* their yields were recorded on oven dry

basis. Pre-planting soil samples wlere
analysed for the physico-chemical pro-
peities. Exchangeable magnesmm in
the soil was estimated .using 1 NV
ammonium acetate of pH 7.0 (Jackson
1967).
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Ihe relationship between the

”the_.Era}r's percentage grain yféiri ‘and
the critical limit of magnesium were
-established (B'chavarova, 1974).

RESULTS AND DISCUSSION

Soils used for the study varied
widely from sandy loam to clay and the
total Mg ranged from 4.3 to 10.6mef
100g soil. The soils were acidic, the
pH values ranging from 3.8 to 6.6 and
contained on an average 5.9 per cent
of organic carbon (Table 1).

It is seen from the Table 2 that
18 out of 24 soils responded to
magnesium application in terms of
ragi grain and straw yield. Bray's
percentage grain yield for different
. soils ranged from 59.0 to 199.6 with
a mean of 103.3. Exchangeable Mg
content in the soils ranged between
0.4 and 3.5 me/100 g with a2 mean of
1.3 me/100 g soil.

Scatter diagrams illustrating the
reiatinnsfjips between the exchangeable
Mg and Bray's per cent yield of grain
and straw (Fig. 1 and 2) were drawn as
per the procedure of Cate and Nelson
(1965)." * It was seen that 2.3 me/100g
soil of 1 N ammonium acetate (pH 7.0)
extractable Mg may be taken as the
critical level in the soils, below which
response to magnesium can be expected.
The predictability of response was 75
per cent. Further the correlation

coefficient between values for.grain. . -

was significant (r=0.61*). Similarly
the relationship between Bray's per

cent yield of straw and exchangeable

Ma was illustrated in Fig. 2. It is seen
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here also, that 2.3 me[100 g of T N
ammonium acetate (pH 7.0) extractable
Mg was the critical level,

In the group of soils used for
this purpose, response to applied
magnesium could be expected from
localities other than Dhavani, Kavaratty
and Kuruthukuli.

In the present investigation critical
limit was found to vary appreciably
from -the limits reported by other
workers for different soils (Hofiman,
1958 ; stenuit, 1959 ; Mazayeva, 1967)
A shift in the eritical limit might be due
to the clay to clay loam texture of most
of the soils examined (Metson 1977).
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Table 1, Physico-Chemicel Properties of soils of Nilgiris District used for the investigation
Location Textuie pH E. C. Organic Total fx. an
mmhos/ C My me/ mef100
e " 100 9 9
Anikkorai Clay 5.6 0.13 7.8 6.3 0.4
Aravenu Clay loam 48 0.20 3.6 4.8 1.2
Bembathy Clay 5.3 0.11 4.0 10.6 o8
Bingichanga? Clay loam 5.3 0.10 61 1.6 12
Dhavani Clay loam 5.9 0.1 2.5 6.8 1.4
Doddabetta Clay 36 0.13 25.2 7.6 1.1
Ebbanad Clay 52 013 5.1 1.6 12
Emerald Clay 6.2 0.12 42 7.9. 16
Hullathi Clay loam 5.6 0.10 11.0 6.8 15
ithalar Clay 5.7 0.10 5.9 79 1.2
Kavaratty Clay 5.3 0.1 7.8 ' 6.8 3.5
Kuruthukuti Loam 5.6 0.10 4.8 76 32
Kotagiri Clay loam 5.5 0.05 10.3° 5.8 1.7
Maluy Clay 52 0.16 3'.3 6.0 0.4
Mulligur Clay 6.6 0.13 6.8 6.2 23
Nanjanad Clay loam 5.5 0.10 6589 7.6 0.;3
Nunthals Clay 5.2 0,13 4.3 6.9 0.4
Peddala Clay losm 5.0 0.10 3.6 4.8 08
Porthy Sandy loam 4.8 0.10 3.9 1.9 0.4
Puduhstty Clay loam 5,5 0.11 5.6 7.9 1.6
Sulligud Clay loam 5.2 0,13 7.2 4.8 0.8
Kundha Sandy clay ;
loam 5.8 0.16 48 6.2 1.6
Titukkal Clay 38 0,16 6.3 43 0.9.
Yedakad Sandy clay 6.1 0,16 3.8 7.6 0.8
Meoan — 0.12 549 69 1.3
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