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Abstract: To asses the micronutrient status of soils under legume crop in arid region of Western Rajasthan a
study  was   conducted.   A   total  of  652  soil  samples  (445  samples  of  rhizosphere  and  207  samples  of
non-rhizosphere) from farmer’s field were collected and analyzed for DTPA-extractable micronutrient status and
soil properties. Content of micronutrient was in order of Mn> Fe> Cu> Zn. The DTPA- Mn, Fe, Cu and Zn in
soils varied from 2.2 to 11.8, 2.5 to 6.5, 0.11 to 4.1 and 0.29 to 3.9 mg kg . The DTPA- Mn, Fe and Zn showed1

negative correlation with pH and EC of the soils, whereas Cu exhibited positive correlation with them. All the
micronutrients showed positive correlation with organic carbon content of the soil.
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INTRODUCTION system may have significant importance. Also the

Role of micronutrients in balanced plant nutrient is area is necessary for the scientists, administrators, farmers
well established. However they are needed in much and fertilizer manufactures to determine the kind and
smaller quantities as compared to primary nutrients, they quantity of fertilizer required for the particular region.
have major role in terms of their impact on crop growth Therefore, an attempt has been made to generate
and productivity. Without the adequate supply of information   regarding   the  DTPA  extractable  Fe,  Cu,
micronutrients, it is impossible to get maximum benefit Zn and Mn status of soils under legume crops in arid
from the applied NPK fertilizers and cultivation of high region of Western Rajasthan, India.
yielding varieties. Availability of micronutrients is
influenced by their  distribution  in  soil   and   other MATERIALS AND METHODS
physico-chemical properties of the soil [1]. Soil reserves
are supposed to supply micronutrients for the complete The survey was carried out during Kharif 2009 on the
growth of the plant and synthesis of food as these are not farmer‘s field under rain-fed conditions of Jodhpur district
regularly applied commonly as fertilizers. Thus knowledge of Rajasthan (India). The site falls under agro climatic
of status of micronutrients and  their  interrelationship zone XIV (western dry zone) of Rajasthan, India and the
with  soil  characteristics  is  helpful   in  understanding geographical bearings of the region are 26° 00'- 27° 31' N
the inherent capacity of soil  to  supply  these  nutrients latitude and 72° 55'- 73° 52' E longitude. The altitude of the
to  plants.   Besides   soil  characteristics,  land  use district ranges between 250 and 300 m above mean sea
pattern also play a vital role in governing the nutrient level. The climate of the region is typically arid
dynamics and fertility of  soils   [2].  Due  to  continuous characterized by extremes of temperature during both
cultivation, soils under particular land use system may summers (49°C) and winters (1°C). The rainfall is seasonal,
affect physico–chemical   properties   which   may modify erratic and highly variable  with  respect  to  both  time
DTPA-extractable micronutrients content and their and space. The mean annual precipitation is 365 mm,
availability to plants. So analysis of these properties which is mostly     received     during     the    monsoon
along with micronutrients status in different land use season (July to September). 

information about the extent of micronutrients deficient
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Samples collected
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Mung bean Moth bean Cluster bean
----------------------------------- --------------------------------- -----------------------

Tehsils Area (Km ) R NR R NR R NR2

1. Bhopalgarh 2427.87 27 13 26 14 27 13
2. Bilara 1653.27 20 9 20 7 20 9
3. Jodhpur 3509.44 40 20 40 20 40 20
4. Luni 1979.00 25 9 25 9 25 9
5. Osian 3502.94 40 20 30 15 40 20
Total number of samples 152 71 141 65 152 71
R= Rhizosphere soil; NR= Non-rhizosphere soils.

Fig. 1: Site of surveyed area and number of samples collected.

The sampling sites were presented in Fig. 1. The plant of 8.2 (Table 1). The total salts expressed as electrical
species used to collect the rhizosphere soil were conductivity (EC) varied from 0.11 to 0.86 with a mean
clusterbean [Cyamopsis tetragonoloba (L.) Taub.], value of 0.29 dSm  and the values (Table 1) indicated
mothbean [Vigna aconitifolia (jacq.) Marechal] and mung that salinity is not a problem in these soils. The soils are
bean [Vigna radiata (L.) Wilczek]. The roots were dug to low to medium in organic carbon content ranging from 1.2
a depth of 30 cm and the soil adhered to roots were to 9.2 g kg  with an average of 3.7g kg . The available
collected and designated as rhizosphere soil. The non Fe content of the soils under studied varied from 2.5 to 6.5
rhizosphere soil samples were collected away from the mg kg  with a mean value of 3.1 mg kg  (Table 2).
plant with same depth as rhizosphere. The pH and Considering 4.5 mg kg  DTPA-extractable Fe as the
electrical conductivity (EC) of the soil samples were critical limit [5] 45% samples were found in Fe deficient.
determined (soil: water ratio of 1:2.5) by a glass electrode The amount of available Cu varied from 0.11 to 4.1 mg
and conductivity bridge, respectively [3]. Organic carbon kg  (Table 2). The mean value of Cu (2.4 mg kg ) was
was determined by the of Walkley and Black method [4]. much higher than the critical limit of 0.2 mg kg  [7]. On
The soil was extracted with 0.005 M DTPA for available the whole, 30% soil samples were found in Cu deficient.
micronutrients [5] and the micronutrient (Fe, Cu, Zn and The available zinc content in the soils varied from 0.29 to
Mn) in the extract was determined by atomic absorption 3.9 mg kg  with a mean value of 1.39 mg kg .
spectrometer (GBC- Avanta Ver-1.33). Simple correlations Considering 0.60 mg Zn kg  as the critical limit for Zn
were explored between micronutrient content and soil deficiency [8, 9] 40% of samples were found to be
properties as per procedure given by Pane and Sukhatme deficient in DTPA-extractable Zn and require Zn
[6]. application for optimum production and to get full benefit

RESULTS AND DISCUSSION in the studied soils varied from 2.2 to 11.8 mg kg  (Table

The soils of the surveyed areas are alkaline in limit (3.5 mg kg ) for Mn deficiency [5] 20% of the soil
reaction with pH ranging from 7.1 to 9.4 with a mean value samples were found to be deficient.
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from NPK fertilization. The content of DTPA available Mn
1

2) with mean value of 5.2 mg kg . Based on the critical1
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Table 1: Soil reaction, electrical conductivity and organic carbon content of the soil

Mungbean Mothbean Clusterbean
---------------------------------------------------- --------------------------------------------------- -----------------------------------------

Tehsils R NR R NR R NR

---------------------------------------------------------------------------------------- pH ----------------------------------------------------------------------------
Bhopalgarh 7.4-8.5 (8.1) 7.6-8.6 (8.3) 7.3-8.5 (8.1) 7.5-8.6 (8.2) 7.5-8.5 (8.2) 7.5-8.6 (8.3)
Bilara 7.1-8.9 (7.8) 7.6-9.2 (8.1) 7.6-8.5 (8.1) 7.9-9.2 (8.3) 7.9-8.5 (7.9) 8.1-9.2 (8.5)
Jodhpur 7.2-9.1 (8.2) 7.4-9.2 (8.4) 7.4-8.9 (7.9) 7.6-9.1 (8.2) 7.3-9.2 (8.3) 7.4-9.3 (8.4)
Luni 7.5-8.7 (7.9) 7.7-9.2 (8.1) 7.4-8.5 (8.1) 7.7-9.4 (8.4) 7.2-7.9 (7.8) 7.4- 8.4 (8.2)
Osian 7.5-8.7 (8.1) 7.6-9.1 (8.3) 7.6-9.1 (7.9) 7.8-9.4 (8.2) 7.5-8.8 (8.1) 7.8-9.2 (8.5)

------------------------------------------------------------------------------------- EC (dSm ) ---------------------------------------------------------------------1

Bhopalgarh 0.17-0.66 (0.28) 0.16-0.62(0.25) 0.17-0.64(0.25) 0.15-0.62 (0.23) 0.18-0.65 (0.27) 0.15-0.64 (0.25)
Bilara 0.22-0.69 (0.38) 0.19-0.58(0.32) 0.21-0.84(0.32) 0.19-0.65 (0.29) 0.38-0.65 (0.39) 0.34-0.65 (0.32)
Jodhpur 0.19-0.85 (0.26) 0.17-0.82(0.24) 0.21-0.85(0.27) 0.19-0.81 (0.23) 0.23-0.86 (0.26) 0.18-0.79 (0.22)
Luni 0.17-0.65 (0.28) 0.15-0.59(0.22) 0.18-0.69(0.32) 0.14-0.62 (0.28) 0.15-0.74 (0.35) 0.11-0.68 (0.32)
Osian 0.21-0.85 (0.34) 0.22-0.82(0.28) 0.18-0.75(0.28) 0.15-0.68 (0.24) 0.22-0.85 (0.34) 0.18-0.75 (0.32)

------------------------------------------------------------------------------ Organic carbon (g kg ) --------------------------------------------------------------1

Bhopalgarh 1.9-5.5 (3.7) 1.5-4.8 (3.2) 1.7-5.6 (4.1) 1.6-5.2 (3.7) 2.1-5.6 (4.3) 1.5-4.8 (3.5)
Bilara 2.8-8.2 (4.5) 2.7-7.8 (4.1) 1.9-6.5 (3.4) 1.5-6.3 (3.2) 2.5-6.8 (4.1) 2.1-5.9 (3.8)
Jodhpur 2.9-7.8 (4.2) 2.4-7.4 (3.8) 2.4-6.9 (3.8) 2.2-6.5 (3.4) 2.5-7.4 (3.9) 2.4-6.9 (3.5)
Luni 1.5-4.9 (3.5) 1.2-4.1 (2.9) 1.9-5.2 (3.7) 1.7-4.9 (3.1) 2.1-5.5 (4.2) 1.9-4.9 (3.5)
Osian 3.1-8.5 (3.8) 2.9-8.2 ( 3.6) 3.5-9.2 (4.1) 2.8-8.5 (3.1) 2.9-8.6 (3.9) 2.2-7.6 (3.1)

R= Rhizosphere soil; NR= Non-rhizosphere soils. Values in parenthesis are the mean value

Table 2: Micronutrients availability under rhizosphere and non-rhizosphere soils of different legumes

Mungbean Mothbean Clusterbean
------------------------------------------------------ ---------------------------------------------------- --------------------------------------

Tehsils R NR R NR R NR

----------------------------------------------------------------------------------- Fe (mg kg ) -----------------------------------------------------------------------1

Bhopalgarh 3.6-5.4 (4.8) 3.4-4.9 (4.6) 3.5-5.4 (4.8) 3.1-5.2 (4.7) 3.5-5.2 (4.5) 3.1-4.8 (4.8)
Bilara 3.8-6.5 (5.4) 3.5-6.1 (5.2) 3.6-6.3 (4.7) 3.2-6.0 (4.9) 3.8-6.5 (5.8) 3.5-5.1 (4.8)
Jodhpur 3.7-5.2 (4.5) 3.2-4.9 (4.7) 3.7-5.1 (4.6) 3.4-4.8 (4.6) 3.5-5.2 (4.7) 3.6-4.9 (4.8)
Luni 2.5-4.8 (4.4) 2.5-4.7 (3.9) 2.8-5.1 (4.3) 2.8-4.9 (4.6) 3.5-4.9 (4.5) 3.2-4.7 (4.2)
Osian 2.9-5.3 (4.5) 2.5-5.1 (4.8) 3.1-5.2 (4.5) 2.9-4.9 (4.5) 3.5-5.3 (4.6) 3.5-5.2 (4.5)

---------------------------------------------------------------------------------- Cu (mg kg ) ------------------------------------------------------------------------1

Bhopalgarh 0.18-3.9 (2.8) 0.15-3.5 (2.3) 0.19-3.8 (2.7) 0.15-3.6 (2.9) 0.18-3.5 (2.8) 0.12-2.9 (2.2)
Bilara 0.16-4.1 (2.9) 0.14-3.2 (2.4) 0.17-3.9 (2.5) 0.16-3.6 (2.6) 0.17-3.8 (2.3) 0.12-3.2 (1.9)
Jodhpur 0.17-3.5 (1.9) 0.14-3.4 (2.5) 0.15-3.7 (2.4) 0.14-3.5 (2.5) 0.15-3.4 (2.3) 0.14-3.1(1.8)
Luni 0.11-3.2 (2.5) 0.12-2.9 (2.2) 0.13-3.5 (2.2) 0.12-3.2 (2.4) 0.13-3.2 (2.8) 0.11-2.9 (1.5)
Osian 0.15-3.4 (2.8) 0.14-3.2 (2.4) 0.15-3.8 (2.5) 0.12-3.3 (2.6) 0.15-3.6 (2.7) 0.14-3.2 (2.4)

------------------------------------------------------------------------------------ Zn (mg kg ) -----------------------------------------------------------------------1

Bhopalgarh 0.48-3.9 (1.65) 0.35-3.5 (1.22) 0.45-3.8 (1.68) 0.38-3.4 (1.25) 0.42-3.5 (1.55) 0.39-3.2 (1.35)
Bilara 0.47-3.5 (1.62) 0.34-3.2 (1.28) 0.42-3.5 (1.58 ) 0.34-3.2 (1.35) 0.38-3.8 (1.48) 0.34-3.2 (1.25)
Jodhpur 0.38-3.7 (1.35) 0.34-3.2 (1.18) 0.39-3.4 (1.49) 0.38-3.2 (1.22) 0.34-3.5 (1.55) 0.29-3.2 (1.32)
Luni 0.46-3.4 (1.48) 0.35-3.2 (1.22) 0.33-2.9 (1.32) 0.32-2.5 (1.19) 0.35-3.3 (1.35) 0.32-2.9 (1.22)
Osian 0.48-3.9 (1.58) 0.38-3.4 (1.25) 0.38-3.5 (1.48) 0.38-3.4 (1.28) 0.31-3.5 (1.48) 0.34-3.2 (1.34)

----------------------------------------------------------------------------------- Mn (mg kg ) ------------------------------------------------------------------------1

Bhopalgarh 2.8-11.8 (5.3) 2.5-10.4 (4.8) 3.1-11.4 (5.2) 2.9-10.7 (4.8) 2.8-11.4 (5.6) 2.5-10.8 (5.1)
Bilara 3.1-11.8 (5.8) 2.9-10.9 (5.1) 3.1-11.5 (5.2) 2.9-11.1 (5.1) 2.7-11.2 (5.2) 2.4-10.7 (4.7)
Jodhpur 2.9-10.5 (5.4) 2.5-10.2 (5.4) 2.8-11.4 (5.4) 2.5-10.9 (4.9) 3.1-11.4 (5.6) 2.9-11.1 (5.2)
Luni 2.5-10.2 (5.2) 2.2-9.8 (4.8) 2.9-10.9 (4.9) 2.4-10.2 (4.8) 2.9-10.8 (4.9) 2.5-10.2 (4.5)
Osian 2.7-10.4 (5.4) 2.9-10.8 (4.9) 2.8-11.7 (5.6) 2.5-10.9 (5.1) 2.9-11.5 (5.6) 2.9-10.6 (5.2)

R= Rhizosphere soil; NR= Non-rhizosphere soils. Values in parenthesis are the mean value
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Table 3: Correlation coefficient (r) values of important soil parameters.
Dependent variable pH EC OC
Fe -0.855* -0.628 0.355
Cu 0.522 0.124 0.385
Zn -0.547 -0.238 0.425
Mn -0.745* -0.264 0.126
* Significant at 5% level

All the investigated micronutrients (Fe, Cu, Zn and 2. Venkastesh, M.S., B. Majumdar, K. Kumar and
Mn) are influenced by the soil environment [10]. Soil pH Patriam, 2003. Status of micronutrient cations under
has been comprehensively identified as the single most various land use systems of Meghalaya. J. Indian
important soil factor controlling the availability of Soc. Soil Sci., 51: 60-64. 
micronutrients in soil. Manganese (Mn) and iron (Fe) were 3. Jackson,  M.L.,  1973.  Soil  Chemical  Analysis.
negatively correlated with pH and EC of soils, whereas, Prentice Hall of India Private Limited, New Delhi.
copper (Cu) was positively correlated (Table 3).Reduction 4. Walkley, A. and C.A. Black, 1934. An examination of
in availability of Fe with increase in pH might be attributed the Degtjareff method for determining soil organic
to conversion of Fe  to Fe ions. At high pH, Fe may matter and a proposed modification of the chromic2+ 3+

also precipitate as insoluble form [Fe (OH) ]. Similarly, acid titration method. Soil Sci., 37: 27-38. 2

with increase in pH, divalent form of Mn  may convert 5. Lindsay,  W.L.   and   W.A.   Norvell,  1978.2+

into tri or tetra valent forms (Mn  or Mn ), which are Development of a DTPA soil test for zinc, iron,3+ 4+

water insoluble and hence not readily available to plants. manganese   and   copper.  Soil   Sci.   Soc.   Am.   J.,
A Positive correlation of Fe, Cu, Zn and Mn was observed 42: 421-428.
with organic carbon content of soil (Table 3). The 6. Pane,    V.G.    and    P.V.    Sukhatme,   2000.
availability of micronutrient with increase in organic Statistical   methods   for   agricultural   workers.
matter content might be ascribed to greater availability of ICAR, New Delhi, pp: 359.
chelating agents through organic matter. DTPA, being 7. Follett,     R.H.     and     W.L.     Lindsay,    1970.
organic chelating agent, extracts micronutrient cations Profile distribution of zinc, iron, manganese and
from pools [5]. Similar results have also been reported by copper in Colorado soils. Tech. Bull. 110. Colorado
Sharma et al. [11] and Somasundaram et al. [12]. State University. Experimental Station-Fort Collins.

It is apparent from the study that the availability of 8. Takkar, P.N. and M.S. Mann, 1975. Evaluation of
the investigated micronutrients (Fe, Cu, Zn and Mn) analytical methods for estimating available zinc and
appeared to be adequate amount in the studied areas. response of maize to applied zinc in major soil series
Results indicate that the soil pH and organic carbon are of Ludhiana, Punjab, India. Agrochimica, 20: 420-430.
the main soil characteristics which control the 9. Nayyar, V.K., P.N. Takkar, R.L. Bansal, S.P. Singh,
micronutrient availability in soil. N.P. Kaur and U.S. Sadana, 1990. Amelioration of
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