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Abstract

Grid based (GPS) surface (0-15 cm) soil samples by systesoatiey were collected from 4 bla;ie4 selected
villages in Kabeerdham district were 297samples identifiad ertisol. These soil samples were analyzed for
N,P and K and Fe, Mn, Cu and Zn andcategorized as low medidrhigh as per criteria fallowed in the sail
testing laboratory.Based upon the coefficient of correlation between macrmmis& micronutrient and soil
properties, a significant and positive correlations oleskmwas between soil pH and available N, P and K.
Electrical conductivity exhibited significant and positirelationship with available N, P, K and organic C
showed significant and positive correlation with avddai and K.
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Introduction

Chhattisgarh state lies between 4 — 248’ N latitude and 8015’ — 84 24’ E longitude. The total
geographical area of the State is 136034.28 tkonth to south and 336 km. from East to West withtal area

of 1,35,194 sg. km. The use of plant nutrients in a balanced mantiex prime factor for efficient fertilizer
program. Balanced nutrient use ensures high productiondadehelps to maintain the soil health. Chhattisgarh
State has four major soils type i.e. Entisols, Inceptigdiispls and Vertisols and broadly comes under red and
yellow soils group. Almost all soils are deficient itrogen and phosphorus and medium to high in potassium.
Sail fertility is determined by the presence or absasfutrients i.e. macro and micronutrients. Soil fertikty
the inherent ability of soils to supply nutrient elemetatsplants. Soil fertility is related to the amount of
available nutrients. Some measure it by the yield égpand others look it to be a function of organic terat

or even soil texture. In brief, soil fertility refets the availability status of essential macro andrannutrients

in the sail (Tisdale et.al., 1993).

In view of the finite nature of natural resources, the@magement in a sustained fashion has become arofssue
primary concern. Sustainability of the agricultureproductgstems is the most crucial issue as our natural
resources are continuingly being degraded. A system isrsitsdwhen it improves or maintains the quality of
soil, water and atmosphere. Application of chemicallifests has been rated as one of the most important
production factor affecting the sustainability. Theréasing population and food demand has forced farmers to
make use of high doses of chemical fertilizers. The ansc use of fertilizers (nutrient imbalances, et
amount) is a serious threat to sustainable agricult@duption system.

Soil-test based fertility management is an effective fimoincreasing productivity of agricultural soils that have

high degree of spatial variability resulting from themtined effects of physical, chemical or biological
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processes (Goovaerts, 1998). However, major constraints impddescale adoption of soil testing in most
developing countries. In India, these include the prevalefismall holding system of farming as well as lack
of infrastructural facilities for extensive soil testinge(Set al., 2008). However, major constraints impede wide
scale adoption of soil testing in most developing counttiedndia, these include the prevalence of small
holding systems of farming as well as lack of infrastrutttaeilities for extensive soil testing. Under this
context, Geographic Information System (GIS)-based swiilify mapping has appeared as a promising
alternative. Soil testing provides information regardiogiant availability in soils which forms the basis the
fertilizer recommendations for maximizing crop yieldsil $esting program is beneficial to formulated specific

fertilizer recommendation.

Materials and Methods

The investigation to evaluate the fertility status &dck soil in different village of Kabeerdham district of
Chhattisgarh state. Two types of soil are present nanif$plé and Vertisols comes under black soil. These
two types soil have been taken for systematic surveyristddy. The information of surveyed area and other
details are presented in the following sections. Itdatied 22.15 North latitude, 82.48° East longitude with an
altitude of 280 m above the mean sea level. In Kabeerdhstnct the normal rainfall is 1450 mm and
average rainfall 1241.0. The region generally experiehotssub humid climate, having average rainfall of
1157.1 mm. The Vertisols group of the soil covered under fferetit villages of the Kabeerdham district in
Chhattisgarh has been taken for fertility evaluation on uaraspects.

Soil samples were collected from 84 villagesfewer théiodk of Kabeerdham district after systematic survey
Surface (0-15 cm depth) soil samples were collected from eliffevillages. Soil samples (15 cm) were

collected using soil auger and local spade with propetdab

Analysis of Samples

Soil samples collected from the study area were drieccarshed with the help of wooden petal and passed
through 2 mm sieve and then used for the determination ofestion, organic matter, macronutrients and
micronutrients content by adopting standard laboratwthods.

Soil pH was determined by glass electrode pH meter (Jack8@3), EC with conductivity metermethod
(Jackson 1973), organic carbon by wet digestion mefMadkley and Black’s rapid titration method 1934),
available nitrogen was estimated by alkaline KMnO4ntktf8ubbiah and Asija 1956), Availablephosphorus
was extracted by 0.5N NaHG®olution buffer at pH 8.5 (Olsen et,dll954) and phosphorus in the extract was
determined by ascorbic acid method (Watanabe and Olsen d968able potassium was extracted by shaking
with neutral normal ammonium acetate for 5 minutes (Hanfwadeidel 1952) and then K in the extract was
estimated by flame photometer and available micronusrieat Mn, Cu, & Zn, estimated by DTPA extractable

method(Lindsay & Norvell, 1978). The samples were categbaseper the rating given in Table 1.
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Table 1: Limitsfor the soil test valuesfor rating the soil

Classification for pH values
Strongly acid M oder ately acid Slightly acid Neutral
<5.5 5.5-6.0 6.0-6.5 6.5-7.5

Classification for total soluble salt content (EC asdSm™)

No deleterious effect on crop | Critical for germination Critical for salt sensitive crop | Injurious to most crops
<1.0 1.0-2.0 2.0-3.0 >3.0
par ameters Low medium high
O.C. (%) 0.25-0.50 0.50-0.75 >0.75
Av. N (kg ha) <280 280560 >560
Av. P (kg hd) <125 12.525 >25
Av. K (kg ha') <135 135335 >335
Cu(ppm) <0.2 0.2-0.4 >0.4
Zn(ppm) <0.6 0.6-1.2 >1.2
Fe(ppm) <4.5 4.5-9 >9
Mn(ppm) <3.5 3.5-7 >7

Results and Discussion

Physico-chemical characteristics of soils:
Soil reaction (pH):

The Vertisol samples of the sturdaawere determined for pH (Table 2) and observed in tlggeran
of 6.9-8.5 with the mean value of 7.7.
A total 297 number of soil samples were categorized foegtifnation and it was observed that nearly 32.32
%samples under neutral and 67.68% samples were categorized atider sgil (Table 3). Jibhakatet
al.,(2009) Similar result were also found in soils of kothbkilan Nagpur district of Maharashtra, in which pH

ranges from 7.1 to 8.1 as reported. by)

Table 2: Salient soil propertiesof study area

Soil charactiristics Range Mean sD
pH(1:2.5,Soil water) 6.9-8.5 7.7 0.3
E.C. (dSmt) 0.01-0.57 0.22 0.10
0O.C. (%) 0.21-0.89 0.54 0.17
Available N (kg hd) 100304 193.1 45
Available P (kg hd) 2.06-20.88 8.39 3.58
Available K (kg ha) 208821 446.2 105
Available Cu (mg kd) 0.12-5.96 2.87 1.60
Available Zn (mg kd) 0.12-2.76 0.74 0.41
Available Fe(mg kg) 1.00-43.86 8.79 10.55
Available Mn (mg kd) 2.06-30.54 5.78 5.32
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Table 3: Limitsfor the soil test values used for rating the soil

Classification for pH values

Acidic Neutral Saline Alkaline

............... 32.32% 67.68%

Classification for total soluble salt content (EC asdSm™)

No deleterious effect on crop Critical for germination Critical for salt sensitive] Injurious to most crops
crop

100%

par ameters Low medium high

O.C.% 39.05% 46.46% 14.47%

Av. N (kg ha®) 94.27% 3.73%

Av. P (kg hd) 86.53% 13.47%

Av. K (kg ha') 11.11% 88.89%

Cu(ppm) 0.336% 3.367% 96.29%

Zn(ppm) 44.1% 42.08% 13.8%

Fe(ppm) 52.52% 21.21% 26.26%

Mn(ppm) 52.18% 25.25% 22.55%

Salt concentration (EC)

The total soluble salt corgemtpressed as electrieahductivity (EC) varied from 0.01 to 0.57
dS m* with the mean value of 0.22 dS'rat 25°C(Table 2). The result have shown the EC values noderal
range (<1.0dSi. The normal EC may be ascribed to leaching of satier horizons due to its light textured
nature. Similar result was also found in soils of Akaltilock of Janjgir district of Chhattisgarh as described by
Kunal et al., (2013).

Organic Carbon

The organic carbon (OC) analyreall sampled Vertisols exhibited in the range of 0.21 to 0.89
with a mean value of 0.54 (Table 2). Thus, the VerisbKabeerdhanis medium in OC content. Distribution
of soil samples with respect to OC content indicates 1€Tap that about 39% samples had low (<0.50%)
organic C, 46% in medium (0.50-0.75%) and only 14% samples had loigjagric C (>0.75%). Similar result
were also found in black soil group (Afisols and Vertispieported by Deepika et al., (2013). Use of almost nil
tovery low amount of organic manures like farm yard maaackchemical fertilizers is imbalanced application
are the main reason for poor organic C resuhddw productivity of the region. More over high temperatur
during summer (March to June) prevailing in the area maylssesponsible for the rapid burning of organic
matter, thus resulting in low organic C content of thesiés. Since organic matter content is an indicator of
available N statusf soils, thus the soils of the area are also dominémihin the respect their available N.
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AvailableN

The available N content (Table 2) of Verisols ranged from3a12.338.69 kg hawith on average value of
185.16 kg ha. The majority of the sampled area (99.10%) covering in Vertisabeerdham fall under low
status (<280 kg 8 in available N content (Table 3). Similar results avatso reported by Rshwar et al.,
(2009) in the soils of Krishna district of Andhra Pradesh anddRajar et al., (2009)reported that the available
nitrogen content in all the pedons were low ranging from ©@3®8 kg ha throughout the depth. Only 0.90%
soil was categorized under medium (280-560 K§ Istatus. In this way, the soils samples tested weredftan
be deficient in N. It is quite obvious that being mobilenature and low uptake recovery due to its losses
through various mechanism like NMolatilization, succeeding, denitrification, chemiaald microbial fixation,

leaching and runoff results inresidual/available N bezpoor in soils (De Datta and Buresh 1989).

Available P

The available P varied from 2.@6 20.88 kg ha with a mean value 8.39 kg fia Vertisols (Table 2). The
study indicates that about 8786 the sampled area exhibited low ahi@ under medium range of P content.
Rajeshwar et al., (2009) reported that the available phagphaontent in all the pedons varied from 5.3 to
33.4 kg hd. However, the highest available P was observed irstinface horizons and decreased regularly
with depth and similar results were found Deepika and Seva (2013). Phosphorous is present in soil as
solid phase with varying degree of solubility. When wats#uble P is added to the sail, it is converted very
quickly to insoluble solid phase by reacting with Ca angl ighs. These may include calcium and partly
organic matter (Cate & Olsen 1953). These reactions affiectvailability of P and as a result of these
reactions, a very small amount of total P is presestiinsolution at any time reflected by soil testikigwever,

a low to medium range of soils available P under study ar@&y be mostly affected by past fertilization, pH,

organic matter content, texture and various soil manageandragronomic practices Verragal., (2005).

Available K

The results showed that the available Kemin(Table 2) in Vertisols ranged from 2@8821 kg h& with
an average value 446.2 kg'hdhe data reveals that 88.89%soil samples tested waigtirievel of available
Kand only 11.11% samples were tested under medium range @aBleukla (2011) found that the available
potassium content generally medium to high and only 7.4 pdr stséh samples tested low in available
potassium. It ranged from 90 to 656 kg'ffmean- 275 kg hg, samples representing the Inceptisols, Alfisol
and Vertisols of Pamgarh block in Janjgir-Champa dist@oG.). Adequate level of available K in Vertisols of

the study area may be attributed to the prevalenceraftkclay minerals like illite and kaolinite

Relationship between soil properties and available macronutrients

Available N resulted significant positive cdat®n with pH as presented in (Table 4). The result atdid
that available N increased with rise in pH. Similasufes were reported by Kanthalia and Bhatt (1991).
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Available N results significant positive correlationth organic C as presented in table 4. Most of the soll
nitrogen as estimated based on the organic matter piasira soil. There is a definite relation of orga@ic
with available N beguse organic matter releases the mineralizable N iropoptionate amount preseint the
soil. Hence, organic carbon status of the soil cadipt the available N which shows positive relasiup.
Kumar et al. (1995) also report the identical results. ihyilorganic C level also markedly affects the soil N
levels and the results are in agreement with Meena g{28106), Kumar et al.(2009), Sharma et al., (2008),
and Kanthalia and Bhatt (1991).

Available N resulted significant positive correat with OC as represented in table 4. Similarly, OC
markedly affected the soil N status and the resultsraeglieement with those of workers like Meena et al.,
(2006) and Kumar et al., (2009).

A significant and positive correlation was found betweerilava K with pH in table. Singh and Singh (1985)
reported that a significant and positive correlatiowbeh available K and pH in Beel soils of Assam. Simil
results were obtained by Sharma et al., (2008), Ghosh ankidda&thyay (1996) in Amritsar district of Panjab.
Positive non-significant correlation (r = -0.085) was dtamnd between available P and organic carbon (Table

4). This relationship was also observed by Kumar et al. 9200

Table 4: Corréation coefficient (r) between physico-chemical properties and available N, P and K of
Vertisols of Kabeerdham District

pH EC ocC N P K
pH
EC 0.119*
ocC 0.124* 0.037
N 0.918* 0.163* 0.597*
P 0.596** 0.220* 0.325* 0.401*
K 0.510* 0.334* -0.085 0.464** 0.315*

* and ** indicate significance of value at P =0.01 and Or85pectively

Conclusion

It can be concluded from the results under study thatenis@ls group of Kabeerdham districtChhattisgarh

is characterized under neutral to saline in soil reactoluble salt content comes under safe limit forralps.
The organic carbon level exhibited low to medium. Theiseld of the area showed low in available N and P,
high level in available Kingeneral, the soil samples were tested for DTPA extrigctan, Fe andvin was
medium to low and Cu was high. Hence, the soils requieataih regarding integrated nutrismhanagement

approaches and regular monitoriieg soil health for better crop productivity and sustainaljéculture.
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