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Meghalaya, a hill state of North-Eastern India has rice as its major crop. Its altitude range from
80m to 1850m above msl with the average rainfall of 2000 to 3000 mm received annually. It is found that
for top yields and profits, due importance to micronutrients should be given along with major plant
nutrients.

Few micronutrients viz. Mn, Fe, Cu, Zn, V, Co, Ni, B, Al, Mo, Cr, Se and Cd, have been
estimated to find their status in rice soils and plants. Among those estimated so far, Zn and Cu are found
to be of low content which ultimately show their deficiency in rice plant growing soils under submerged
condition. The findings show that major portion (65%) of the added Zn and Cu gets converted into
relatively difficult available form and small portion only remains in readily available forms for absorption
by plants. Soil properties like pH, organic carbon, CEC and clay content of soils influenced the plant
availability of added Zn and Cu in soils. Also, acid soils can also fix Zn and Cu to the extend of 50-75
percent when solution containing Zn and Cu are allowed to react with the soil.

The adsorption of Zn (labelled with 65Zn) and its subsequent desorption in the soils growing rice
of varying pH, organic carbon, cation exchange was studied in the laboratory. The method adopted was as
follows:

Five surface soil samples (0-20cm) were collected from different rice growing zones of the state.
lOg air dried (<2mm) soil in polypropylene centrifuge tube was equilibrated with 20ml of supporting
electrolyte(0.01M CaCl2) containing graded levels of 0, 2, 5, 10, 15, 20 and 25 mg Zn ml"1 tagged with
65Zn (l.OmCi g"1 Zn) at 25 °C for 24h. Soil suspension was centrifuged followed by filtration of the
supernatant to remove particulates. The radioactivity of 65Zn was measured in the filtrate using a well
type solid scintillation counter (Nucleonix-GR611M). The amount of Zn adsorbed was computed from
difference in the initial and final radioactivity of 65Zn in the filtrate from each soil. To interpret the
adsorption of Zn in soils, the Langmuir adsorption equation given below was employed.

C/x/m = 1/kb+C/b

where С = equilibrium concentration of Zn in soil solution (ug mL' ! )
x/m = amount of Zn adsorbed (ug g 1 soil),
b = adsorption maxima (ng g"1 soil),
к = bonding energy constant (mL м-g"1)
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Desorption of Zn was studied by shaking soil residues as obtained from adsorption study with
20ml of supporting electrolyte (0.0Ш СаСЬ) solution for 18h and centrifuged and filtered. This process
was performed twice. The soil residues were subsequently shaken with 20ml of complexing agent (1%
Na2 -EDTA ) for six hours and centrifuged and filtered. The remaining soil residues were extracted with
20ml of 0.1M HC1 by shaking for six hours, hi each of the four extracts, radioactivity of 65Zn was
measured in a well type solid scintillation counter with NaI(Tl) detector. All the measurements were made
in duplicate.

The data on adsorption of Zinc in different soils reveals that the amount of Zn adsorbed by
different soils increased with concentration of added Zn. But on an average, adsorption of Zn greatly
decreased from 94.7 to 62.5 per cent with the increasing concentration of Zn in the equilibrium solution.
The value of adsorbed Zn also depends on physico-chemical properties of the soil as the value of
adsorbed Zn increased as the pH of the soils increased. Regarding desorption of Zn by different
extractants, the data indicated that as the concentration of added Zn increased the percent desorption of
Zn also increased. At lower concentrations of added Zn, per cent Zn desorbed was much less as compared
to that desorbed at higher concentrations.

From our experiment, we conclude that wet land rice soils of this state with DTPA-extractable
Zn<1.2mg kg"1 and DTPA-extractable Cu < 0.7mg kg"1 and rice plant with Zn concentration < 35.9 mg
kg'1 and Cu -concentration < 7.0 mg kg'1 will need Zn and Cu fertilization to meet the Zn and Cu
requirement of rice crop. It has been observed that there was positive effects of Zn and Cu application on
rice yield. The increase in paddy yield due to Zn application was up to 40 percent and due to Cu
application was up to 29 percent. Hence Zn and Cu deficiency will not allow the high yielding varieties to
do their best only with NPK. Moreover, the results indicate that an application of Zn @ 5.0 kg ha"1 and Cu
@ 2.5 kg ha"1 to be the most economical rate and may be applied to die soil at the time of puddling.
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