942

Environment & Ecology 29 (2A) : 942—945, 2011
© Copyright by MKK Publication 2011 ISSN 0970-0420

Impact of Different Organic Materials on DTPA-Extractable Zinc
and Copper Status in Soils of Karnataka

H. M. CHIDANANDAPPA* AND B. C. DHANANJAYA

Department of SS & AC, College of Agriculture, Navile, Shivamogga 577204, India
University of Agricultural Sciences, G. K. V. K., Bangalore 560065, India
E-mail : chidanandappahm@rediffmail.com
*Correspondence

Abstract

Three soils of different nature belong to Paleustults, Paleustalfs and Haplusterts taxonomy were
collected from Hilly (Mudigere), Soutern Transition (Kathalagere) and Central Dry (Hiriyur) zones of
Karnataka. These soils were mixed with FYM, city compost (CC), vermicompost (VC) and pressmud (PM)
with quantities that was equal to the rate of 12.5 t/ha and incubated at field capacity for 60 days. After
incubation, the soils were analyzed for DTPA extractable zinc and copper. The results indicated that
DTPA-Zn and Cu contents of all the three soils were increased significantly over the control due to the
addition of organic materials. The magnitude of increase was proportionate to the Zn and Cu content of
these organic materials. Accordingly, city compost recorded a maximum value of 1.66, 0.91 and 1.16 mg/
kg of DTPA-Zn and 1.91, 3.32 and 1.45 mg/kg of DTPA-Cu in soils collected from Mudigere, Kathalagere
and Hiriyur, respectively because of its high Zn and Cu content. However, no significant difference was

observed between the organic materials.
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Intensive cropping involving adoption of high
yielding varieties (HY V) together with continuous use
of micro nutrients free inorganic fertilizers and de-
cline in the use of organics may decrease the soil
quality which stands for the capacity of soil to sus-
tain biological productivity and maintain environmen-
tal quality (1). A decrease in soil quality may be due to
deterioration in physical fertility and depletion of sec-
ondary and micronutrients availability in soils. The
recent emphasis on the improvement of deteriorated
soil structure by incorporating agriculture and indus-
trial wastes has received much attention. The benefi-
cial effects of organic matter on soil structure, nutri-
ents retention capacity, aggregate stability and their
bio-regulatory roles in soil are well documented (2—
4). But, the role of organic as a nutritional source has
not been emphasized particularly as source of micro-
nutrients. Recently, Prasad (5) and Prasad et al. (6)
emphasized the use of organic manures for ameliora-
tion of zinc and Fe deficiency in soils. Organic mate-
rials, besides supplying nutrients to growing plants,
react with native source of micronutrients and ren-
dering them available to the plants. Therefore, an at-
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tempt was made to assess the impact of different or-
ganic materials on the availability of zinc and copper
in soils of Karnataka.

Methods

Three soils were collected from Mudigere (Hilly
zone), Kathalagere (Southern Transitional zone) and
Hiriyur (Central Dry zone) of Karnataka. Before incu-
bation, these soils were characterized for their prop-
erties. Particle size distribution in soils was determined
by International pipette method (7). The pH, EC, or-
ganic carbon of both soil and organic materials were
determined by potentiometric, conductometric,
Walkley and Black’s wet oxidation methods, respec-
tively (8) and ammonium ion saturation and acid neu-
tralization methods as described by Jackson (8) for
determination of CEC and CaCO, equivalent in soils.
Auvailable nitrogen in soils was estimated by Subbaiah
and Asija (9), available P,O, by Bray’s and Olsen’s
methods (8) and the available K,O by flame photom-
etry using NN NH,OAc as an extractant (8). Total
nitrogen content in organic material was determined
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Table 1. Physico-chemical properties of soils used in the
investigation.
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Table 2. Chemical characteristics of organic materials used in
the investigation.

Parameters Mudigere Kathalagere Hiriyur
Soil Properties
Soil taxonomy Paleustult Paleustalf Haplustert
Sand (%) 80.00 68.50 39.00
Silt (%) 8.00 7.50 12.20
Clay (%) 12.00 24.00 48.80
Soil texture Sandy loam Sandy clay  Clayey
loam
Chemical Properties
pH 5.54 6.44 8.53
EC (dS/m at 25 C) 0.43 0.37 0.30
Organic carbon (%) 1.38 0.66 0.51
CEC (cmol (p'/kg) 10.20 16.80 40.00
CaCO, Equivalent (%) - 3.60 6.80
Avail. nitrogen (kg/ha) 347.56 212.52 144.90
Avail. P,O, (kg/ha) 21.35 25.31 17.36
Avail. K,O (kg/ha) 258.45 365.57 440.83
DTPA-Zn (mg/kg) 1.14 0.62 0.40
DTPA-Cu (mg/kg) 1.68 3.34 1.32
Total Zn (mg/kg) 135.00 200.00 160.00
Total Cu (mg/kg) 26.00 60.00 50.00

by Kjeldahl’s method (10). After digesting the organic
material with triacid mixture, phosphorus and potas-
sium concentrations in the digest were determined
by vanadomolybdate yellow color and
flamephotometric methods, respectively. Similarly, zinc
and copper concentrations in the digest were also
determined by atomic absorption spectrophotomet-
ric method (10).

During incubation, in quadruplicate, 500 g of 2mm
sieved soil samples were mixed with FYM, city com-
post (CC), vermicompost (VC) and pressmud (PM)
with quantities that was equal to the rate of 12.5 t/ha
and incubated at field capacity for 60 days. Then the
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Figure 1. Influence of organic materials on DTPA-extract-
able zinc status in soils after 60 days of incubation.

City Vermi- Press-
Parameters FYM  compost compost mud
pH (1 : 10) 7.90 7.64 7.72 6.72
EC (dS/m at 25 C) 1.64 2.02 2.28 2.82
Organic carbon (%) 7.06 8.82 18.00 33.20
Nitrogen (%) 0.90 1.12 1.82 1.34
P,O; (%) 0.40 0.56 0.61 2.10
K,0 (%) 0.60 0.59 0.48 0.53
Total Zn (mg/kg) 100.00 325.00 197.50 180.00
Total Cu (mg/kg) 82.50 177.50 32.50 100.00

samples were dried and used for DTPA-Zn and Cu
analysis.

DTPA-extractable zinc and copper present in
soils were extracted with DTPA-extractant (0.005 M
diethylene triamine penta acetic acid +0.1 M trietha-
nolamine +0.01 M calcium chloride, pH 7.3) at 1:2 soil
to extractant ratio, shaken for two hours and filtered
(11). Zinc and copper concentrations in the filtrate
were determined by using atomic absorption spec-
trophotometer under suitable measuring conditions
as given in the manual of the instrument (10).

Results and Discussion

The data on physico-chemical properties is pre-
sented in Table 1. Soil (Paleustult) collected from
Mudigere, which comes under Hilly zone of Karnataka
had a sandy loam texture with 12 percent clay. The
soil was acidic (pH 5.54) with high organic carbon
status (1.38%), but the cation exchange capacity was
low (10.20 cmol (p“)/kg) and recorded no CaCO, con-
tent because of its acidic nature. Soil (Paleustalf) from
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Figure 2. Influence of organic materials on DTPA-extract-
able copper status in soils after 60 days of incubation.
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Table 3. Influence of organic materials on DTPA extractable
zinc and copper status (mg/kg) in soils after 60 days of incu-
bation.

Mudigere  Kathalagere  Hiriyur
soil soil soil
Treatments Zn Cu Zn Cu Zn Cu
Control 1.32 1.65 0.64 3.05 0.50 1.18
FYM 12.5 t/ha 1.56 1.77 0.78 3.22 0.89 1.34
City compost 1.66 1.91 0.91 3.32 1.16 1.45
12.5 t/ha
Vermicompost 1.51 1.68 0.76 3.17 0.74 1.17
12.5 t/ha
Pressmud 12.5 t/ha 1.46 1.79 0.81 3.22 0.90 1.39
SE + 0.03 0.01 0.02 0.02 0.02 0.01
CD at 5% 0.10 0.04 0.05 0.07 0.07 0.04

Kathalagere (Southern Transitional Zone of
Karnataka) exhibited sandy clay loam texture with
slightly acidic pH (6.44). Organic carbon content of
the soil was medium (0.66%) and the CEC (24 cmol
(p")/kg) was more than that of soil from Mudigere.
Smilarly, thethird soil (Haplustert) used in the study
was collected from Hiriyur, which belongs to Central
Dry Zone of Karnataka, exhibited clayey texture with
48.80% clay. This soil was alkaline in nature (pH, 8.53)
and contained low organic carbon (0.51%). But, the
CEC was found to be high (40 cmol (p*)/kg) compared
to other two soils used in the investigation because
of its high clay content and was also dominated by
montmorillonite clay mineral. The chemical composi-
tion of the organic materials used in the investigation
is presented in Table 2.

Table 3 indicates that DTPA-Zn in all the three
soils significantly increased over the control due to
the application of FYM, city compost, vermicompost
and pressmud 12.50 t/ha. Among the organic materi-
als, city compost increased the DTPA-Zn to a maxi-
mum value of 1.66, 0.91and 1.16 mg/kg in the soils of
Mudigere, Kathalagere and Hiriyur, respectively (Fig.
1). Similarly, the applied organic materials significantly
increased the DTPA-Cu content in all the three soils
compared to the control. However, city compost
amended treatment recorded higher values viz., 1.91,
3.32 and 1.45 mg/kg of DTPA-Cu in soils collected
from Mudigere, Kathalagere and Hiriyur, respectively
(Fig. 2). Further, in all the three soils, it was noticed
that magnitude of increase in the DTPA-Zn and Cu
was proportionate to the zinc and copper contents of
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the organic materials (Table 2). An increase in DTPA-
Zn and Cu in the soils was due to added organic
materials could be explained by the following rea-
sons : Addition of zinc and copper to these soils
through the organic materials; an increase in micro-
bial activity in the soils due to addition of organic
materials and consequent release of complexing
agents which react with native sources zinc and cop-
per in soils and form soluble complexes thereby pre-
vent them from precipitation and fixation by soil con-
stituents. These results confirmed the research find-
ings of Katyal and Sharma (12), Randhawa (13) and
Nayak etal. (14).

Therefore, it can be concluded that applying or-
ganic materials can increase DTPA-Zn and Cu status
in soils and the magnitude of increase could be pro-
portional to the zinc and copper content of the or-
ganic materials.
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