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CRITICAL LEVEL OF ZINC FOR SOILS OF COIMBATORE 'DISTRICT
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ABSTRACT

Etfect of zine application on yield and the establishment of crinual lsvel of zing in.
soil was studied in soils of Cormbatere districl in Tawilnacy staie. The vield of sorghum.
cv CSH. 5 inceased significantiy by the application ot zino deficient soils, DIPA
extractable zinc at 1.5 ppm was found to be critical leve! of zinc {or calearcous snils nf
Coimbatore district with regard 1o sorghum crop.
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Soil tests are largely emphirical
procedures used in determining the
nutrient status of soils and in predic-
ting fertilizer requirements. A success-
ful soil test procedure must extract all
or proportionate part of available nu-
trients from a wide range of soils
through rapid and accurate techin-
ques. In addition, ths amoaunt of
nutrients extracted should he calibera-
ted with crop response when othar
nutrients or conditions are not limiting
(Cox and Kamprath, 1972; Sanchez,
1976).

It has been cbszrved that even if
the threshold values for the available
micronutrients in soils are lower than
those generously described for res-
ponse, no increase in yield is obtained.
This shows that critical level of Zn
in soils depends upon the nature of
extractant, its pH, various chemical
reactions in soils, kind of crop, ter.
ture, soil properties viz,, level af lim-,
contents of other nutrients including
major secondary and micrunulrienté
and their interactions. So it is evident
that there is a need for establishing
critical level of Zn in the soils of inten-
sive agricultural areas like Coimbatare
district.

Yield

Hznce to establish critical level ol
Zn in soil. a collaborative researcl
project under ICAR-ACIAR programme
aon *'Diagnosis of Nutritional Disorders
in grain sorghum** was carried out in
the soils of Coimbatore district.

MATERIALS AND METHODS

Surface soil samples (0-15 cm)
varying i Zn status were collected
frem 15 different locations of Coim-
batore district, Tamil Nadu state. These
soils represent Inceptisol, Vertisol and
Alfisol.  Their physico-chemical pro-
perties were determined as detailed in
Jackson 11973) and are given in Table
1. The soils were analysed for available
Zn by exiracting with 0.005 M. DTPA
(L'ndsay amd Neorvell, 1978).

The experiment was conducted in
earthern pots lined with polythene
sheet Four kg of soil was filled
in eazh pot  Six levels of Zn, 0, 1.25,
25, 50,10 and 20 ppm were used
and it waus replicated thrice. Zinc
was applied as ZnS04 7H20. A basal
dose of N, P20s and K20 at 18;18:16
ppm was applied through urea, di-

amnonium phosphate and muriate of
potash respectively to each pot. Eight
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seeds of sorghum (variesty CSH. 5)
were sown in each pot. Afterwards
only four plants were allowed to grow
upto seven weeks. The top dressing
of N @ 18 ppm was provided at four
weeks after sowing so that the crop
did not suffer from nitrogen.
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After seven weeks period, the
crop was harvested and the total dry
matter yield was recorded after drying
them at 65°C. Bray’s per cent yield
was calculated as detailed below :

Yield at control

Bray‘s per cent yield =

% 100

Yield at 5 ppm level of zinc

The critical level of available Zn in
soil was worked out by graphical as
well as by statistical metheds (Cate
and Nelson, 1965 ; 1971).

RESULTS AND DISCUSSION

The ‘soils were calcareous sandy
loam to clay in texture and varied
from neutral to alkalinc in reaction.

Response : Six soils responded signi-
ficantly to Zn application in terms of
total dry matter production (Table 2).
Highest and lowest vyields were ob-
served in soils of Krishnapuram and

TNAU (EB) respectively.

Zinc application at 5 ppm has sig-
nificantly increased total drv matter
yizld over control. Besides this, at
highest level of Zn application (20
ppm), significant reduction in yield
was also observed. This is ascribed
to the toxic effect of Zn at highe;

levels.

it is observed that deficient =oils
at different levels of Zn recorded
significantly higher yield. The tes-
ponse decreased as the Zn staius of
soils increased, Similar results have
been reported earlier by Taxkar er al,
(1975) and Rathore et al. (1978).

Critical level The amounts ol
Zn extracted by DTPA was correlated
with Bray’s per cent yield significently.
‘Suitability of DTPA for extracting

available Zn in soils has been reported
to be useful by Lindsay and Norvell
(1978) and Brown et al (1971).

Critical level for DTPA extracta-
ble zinc in soils of Coimbatore dis-
trict worked out to be 1.5 and 1.7
ppm_ for graphical and statistical
methods respeciively. Brown et al.
( 1971 ) found that DTPA extrac-
tion was one of the suitable methaods
for assessing soil zinc. Response
could be predicted correctly upto 73
per cent for the critical level of 1.5
ppm Zn in the calcareous soils of
Coimbatore district.
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Toble 2. Effect of Zn on total dry matter vield of sorghum-yield in g'pot
{Mean of 3 roplicatioes)
Vor, CSH. & Period of growth! 7 weeks
Sail Zinc levels (ppm)
Numers o 125 25 5.0 100 200 viean
1 11.6 13.4 184 16.2 12.4 8.2 '1-3.4
2 28.2 27.7 19.8 32.2 30.1 25.6 27.3
3 17.4 22.5 25.2 223 274 162 21.8
a 46.0 46.6 51.9 47,4 33.0 ‘34:6 423
5 16.7 18.6 20.0 18.3 12.6 6.3 15.4
6 13.4 16.8 15.7 19.8 21.7 27.3 149.1
7 12.6 14.7 14.8 14.0 10.4 9.5 12.7
B 5.4 6.8 12.7 2.3 53 5.6 75
] 16.0 19.6 203 20.9 23.2 20:8 201
10 15.6 17:2 17.6 16.7 18.0 13.9 17.3
11 136 10.1 136 139 9.0 8.7 11.5
12 19.8 22.8 16.1 18.1 18.0 20.R 19.2
13 13.0 13.2 11.4 15:7 13.5 14.3 13.5
14 223 18.7 19,2 16.9 20.4 20.7 19.7
15 14.1 12.8 11.5 1.3 10.6 10.6 1.3
Mean L7.7 18.8 19.8 19.5 17.7 165
Statistical Analysis detajls
C.D. (at 6%)
Zinc 0.65
Sails 1.01
Zine » Soils 2.49
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