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Introduction 
 

The micronutrients are essential for the proper 

biochemical transformation within plant body, 

so as to yield the desired end product, Fe 

helps in photosynthesis while, Mn is essential 

for photosynthesis, carbon assimilation and 

nitrogen metabolism. Zn is essential for 

protein and auxian production, Cu is a 

constituent of cytochrome oxidase. Every 

micro-nutrient element plays an important 

role in plant growth. Their significance in 

physiological processes and plant metabolism 

is equally important. Iron, manganese, zinc 

and copper are essential micro-nutrients for 

plant growth through their involvement in 

various enzymes and other physiologically 

active molecules, these micronutrients are 

important for gene expression, biosynthesis of 

proteins, nucleic acids, growth substances, 

chlorophyll and secondary metabolites, 

metabolism of carbohydrates and lipids, stress 

tolerance, etc. Soil fertility is one of the 

important factors controlling yield of crops 

characterization in relation to evaluation of 

fertility status of soil of an area is important 
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Studies were conducted to know the status of available micronutrient in 

relation to chemical properties in soils of Gaganbawda tehsil of Kolhapur 

district. For this purpose 85 surface soil samples were collected from 39 

villages. Data show that these soil were 100 per sufficient in Fe, Mn and Cu 

but 84.89 per cent sufficient and 14.11 per cent deficient in zinc. The soils 

were strongly acidic to slightly acidic in reaction, normal in EC, barely 

calcareous to moderately calcareous and moderate to very high in organic 

carbon. Data shows that DTPA extractable Mn was significantly and 

negatively correlated with pH (-0.249*). Mn had significant and positive 

correlation with EC (0.239*). Zn possessed negative and significant correlation 

with organic carbon (-0.245*). Copper did not exhibit significant correlation 

with chemical properties. 
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aspect. Keeping these view and also lack of 

information on micronutrient status to identify 

the emerging micronutrient deficiency or 

toxicity in soils, therefore a comprehensive 

study was undertaken by using GPS-GIS for 

evaluation of micronutrient status of soils and 

their relation with chemical properties of soils 

of Gaganbawda tehsil. 

 

Materials and Methods 

 

The geographical area of tehsil is 28228 ha. It 

belongs to western region Maharashtra state 

and located between 160 54’ 35.05’’ north 

latitude and 730 90’ 45.5’’ east longitude, 

elevation 80 m from mean sea level. 

Gaganbawda is situated on the Sahyadri range 

and fifty five kilometer away from Kolhapur, 

is non developed, forest and hilly area of 

district. The climate of Gaganbawda tehsil is 

hot in summer. During summer highest day 

temperature is in between 340C to 420C. 

Annual average Rainfall is approximately 

5000-6000 mm. Total 85 surface samples 

were collected from 39 villages along with 

GPS-GIS reading. The processed soil samples 

were analyzed for their chemical properties as 

per standard methods suggested by Jackson 

(1978). The micronutrients in soil samples 

were extracted with DTPA solution (Linsday 

and Norvell, 1978) determined with the help 

of atomic absorbption spectrophotometry. 

 

Results and Discussion 

 

DTPA extractable Iron 
 

The DTPA extractable Fe ranged from 11.00 

to 60.50 mg kg
-1 

(sufficient) with the mean 

value of 41.20 mg kg
-1

(sufficient). All the 

soils showed sufficiency in iron content, that 

is above critical level (4.5 mg kg
-1

) Takkar et 

al., (1989). The sufficiency of available iron 

might be due to heavy rainfall leaches to the 

process of laterization and raw organic matter 

content. Pharande et al., (1996) also reported 

the similar results in Alfisols of western 

Maharashtra. Thombare (2014) found similar 

results in the soils of Hatkangale tehsil of 

Kolhapur district. All the soils were sufficient 

in Fe as the amount of iron required by the 

crops is being released by iron bearing 

minerals in these soils.  

 

High Fe content in soil may be due to 

presence of minerals like magnetite, hematite 

and limonite which together constitute bulk of 

trap rock in these soils, the similar result were 

reported by Mandavgade et al., (2015) for the 

soils of Jintu, Selu and Pathri tehsils of 

Parbhani district, Maharashtra. 

 

DTPA extractable Manganese 

 

DTPA extractable Mn ranged from 11.68 to 

40.60 mg kg
-1 

(sufficient) with the mean value 

of 27.18 mg kg
-1

(sufficient). All the soils 

showed sufficiency in Mn content above 

critical level (2.0 mg kg
-1

) (Takkar et al, 

1989). The sufficiency of maganese in soils 

might be due to the higher amount of 

ferromagnesium content and optimum soil 

moisture content. Waghmare and Takankar 

(2007) in soils of Nilanga tehsil of Latur 

district (Maharashtra). 

 

DTPA extractable Zinc 
 

The DTPA extractable Zn ranged from 0.12 

to 3.94 mg kg
 -1 

with a mean value 1.37 mg 

kg
-1

. 85.89 per cent soils were sufficient in Zn 

content which is above critical level 0.6 mg 

kg
-1 

(Katyal and Randhva, 1983) and 14.11 

per cent soils were deficient in Zn content. 

The sufficiency of zinc due to moderately 

acidic pH and moderate organic carbon parent 

material might be containing zinc bearing 

minerals. Also deficiency due to zinc exist in 

reduced form. Similar result were recorded by 

Haribhushan et al., (2013) and Minakshi et 

al., (2005). 
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Table.1 Status of DTPA Extractable micronutrients content  

 

Particular Available micronutrient (mg kg
-1

) 

Fe Mn Zn Cu 

Range 11.00-60.50 11.68-40.60 0.12-3.94 0.36-11.00 

 Mean 41.20 27.18 1.37 4.07 

Critical limit 4.5 2.0 0.6 0.2 

Sufficient 85 (100%) 85 (100%) 73(85.89%) 85 (100%) 

Deficient _ _ 12(14.11%) _ 

95% confidence limit 49.5 28.92 3.82 10.64 

 

Table.2 Correlation of chemical properties with DTPA extractable micronutrients 

 

Chemical 

properties 

DTPA extractable micronutrients (mg kg
-1

) 

Fe Mn Zn Cu 

pH -0.205 -0.249* 0.190 0.164 

EC 0.121 0.239* 0.201 0.038 

OC -0.151 -0.203 -0.245* -0.178 

CaCO3 0.170 0.121 0.119 0.144 
*and**Significance of values at P= 0.05 and 0.01, respectively 

 

Fig 
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DTPA extractable Copper  
 

The DTPA extractable Cu ranged from 0.36 

to 11.00 mg kg
-1

 (sufficient) with mean value 

4.07 mg kg
-1

 (sufficient). All soil samples 

were sufficient in DTPA extractable copper in 

soil. Copper content of soil is above crticial 

level i.e. 0.2 mg kg
-1

 (Katyal and Randhava, 

1983). This might be due to presence of Cu 

minerals like Cuprite and Chalcosite etc. in 

parent material. The similar results have been 

reported by Waghmare and Takankar (2007) 

in Nilanga tehsil of Latur district 

(Maharashtra). The higher amount of DTPA 

extractable Cu in surface layer might be due 

to higher biological activities and chelating 

effect. Similar result were reported by Thakre 

et al., (2013) in Wardha region, India. 
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Chemical properties of soil 
 

The pH of the soils of Gaganbawda tehsil of 

Kolhapur district ranged from 4.86 to 6.94. 

The soils were strongly acidic to slightly 

acidic in reaction. Among the soil samples 

tested, 31 samples (36.48 Per cent) were 

strongly acidic, 50 samples (58.82 Per cent) 

were moderately acidic, 4 samples (4.70 Per 

cent) were slightly acidic in nature the acidic 

reaction of maximum soil of the tehsil might 

be due to slopy land and undulating 

topography, high rainfall leading to leaching 

losses of bases from the surface soils and 

accumulation of iron oxides and sesquioxide. 

The similar results were also recorded by 

Mishra et al., (2014). 

 

The EC of soils of Gaganbawda tehsil were 

ranged from 0.10 to 0.32 dSm
-1

with average 

mean value 0.15 dS m
-1 

(normal). These 

observation indicate that, all the 100 per cent 

soils were normal, non-saline in nature and 

suitable for healthy plant growth. The low EC 

may be due to low temperature, high 

humidity, light texture of soil, heavy rainfall, 

high erosion and leaching down of soluble 

salts. Singh et al., (2009) also reported the 

similar finding in Hoshangabad district of 

Madhya Pradesh. 

 

Per cent calcium carbonate equivalent content 

in soils of Gaganbawda Tehsil of ranged from 

0.37 to 2.25 per cent categorized as barely 

calcareous to moderately calcareous with the 

mean value 1.31 per cent (slightly 

calcareous). 25.88 per cent soils were barely 

calcareous, 71.77 per cent soils were slightly 

calcareous and 2.35 per cent soils were 

moderately calcareous.  

 

The low calcium carbonate content of soils 

may be due to low temperature, porous nature 

of soil, heavy rainfall, high humidity and 

erosion leads to rapid leaching down of 

soluble salts and soils basic cations. The 

similar results were recorded by and Singh 

and Kundu (2010) for north eastern India.  

 

The organic carbon status of soil ranged from 

0.58 to 1.80 per cent categorized into 

moderate to very high with the mean value 

1.20 per cent (very high). 2.35, 8.24, 18.82, 

70.59 per cent soil samples under moderatre, 

moderately high, high and very high category 

respectively. This might be due to addition of 

FYM, low temperature, high rainfall, 

accumulation and decomposition of leaves, 

organic residues and litters. The low organic 

carbon content in the soils may be attributed 

to poor management practices such as lack of 

addition of crop residues and organic 

manures. Besides this, intensive cropping is 

also one of the reason for low organic carbon 

content. The high content of organic carbon 

might be due to the addition of organic 

manures through either artificially or naturally 

and its subsequent decomposition. 

(Mandavgade et al., 2015). 

 

Correlation between chemical properties 

and available nutrients 

 

Manganese showed negative significant 

correlation with pH (r = -0.249*). Chaudhari 

et al., (2013) found similar results as 

significant negative correlation with DTPA 

extractable micronutrient Mn which is evident 

from ‘r’ value of -0.607*. DTPA extractable 

manganese showed highly significant positive 

correlation with (r = 0.239*).Chaudhari et al., 

(2012) found similar results as significant 

positive correlation between manganese and 

electrical conductivity (r = 0.9284). The 

similar result reported by Chaudhari et. 

al.(2013) found similar significant positive 

correlation between EC and Mn (r =0.2387)  

 

Zinc content of soils indicates the negative 

significant correlation with zinc (r = -0.245*) 

Mondal et al., (2015) revealed that DTPA 

extractable zinc has negative significant 
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correlation with organic carbon (r= -0.578**) 

in soils of Jammu district. Available iron and 

zinc did not show any significant correltation 

with any chemical properties. 

 

In conclusion the soils of Gaganbawda tehsil 

were sufficient in DTPA extractable iron, 

manganese and copper but zinc was deficient 

in 14.11% soil samples. The soil was strongly 

acidic to slightly acidic in reaction and normal 

in salt content, moderate to very high in 

organic carbon content and barely calcareous 

to moderately calcareous in per cent calcium 

carbonate equivalent. The manganese showed 

negative significant correlation with pH. The 

manganese of soils showed highly significant 

positive correlation with EC. Zinc content 

showed negative significant correlation with 

organic carbon. The copper and iron had no 

significant correlation with any chemical 

properties. 
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