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Abstract— The main aim of this study was to assess the
soils of Bogur microwatershed in Northern Transition Zone
of Karnataka for sustainable production of maize and
paddy. Seven land qualities including water availability
index (W), oxygen availability (O), nutrient availability
index (NAI), water retention (1), rooting conditions (R),
excess of salts (Sa) and topography (T) were selected and
their suitability evaluated. Four soils series: Snghanhalli,
Bogur, Mugli and Venkatapur and seventeen soil units
including SGH-c-d4-Bel belonging to Snghanhalli series;
MGL-cl-d3-De2 belonging to Mugli series; BGR1-sl-d4-
Ce2, BGR2-c-d5-Bel, BGR3-d-d4-Ce3 and BGR4-cl-d5-
Ce2 belonging to Bogur series; and VKP1-sc-d4-Ce2,
VKP2-sl-d3-Ee4, VKP3-c-d5-Bel, VKP4-dl-d2-Bel, VKP5-
scl-d4-De3, VKP5-scl-d3-De2, Vkp5-scl-d4-Be2, VKP5-scl-
d3-Ce2, VKP6-cl-d4-Ce2, VKP7-sl-d2-De3, and VKP8-sl-
d4-De3 belonging to Venkatapur series, were identified.
Singhanhalli series covers 78.5 ha (10.3%); Mugli series
covers 22.1 ha (2.9%); Bogur series covers 237.3 ha
(31.2%); and Venkatapur series covers 406.6 ha (53.5%).
One mapping unit, VKP2-sl-d3-Ee4 which accounts for
10.2 ha (1.3%) of the study area, was not evaluated for crop
production because it is a non-cultivable land. The results
revealed that 33.8 ha (4.4%) is moderately suitable, 312.7
ha (41.1%) is marginally suitable and 387.7 ha (51%) is not
suitable for maize; whereas for paddy, all sixteen mapping
units which account for about 734.2 ha (96.5%) of study
area is marginally suitable. These results could be used as
baseline information needed for mapping specific soil
resource constraints for sustainable production of these
cropsin the study area.
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l. INTRODUCTION
Efficient management of natural resources is ekdefur
ensuring food supplies and sustainability in adtrioal
development. The task of meeting the food demanthef
growing population without affecting the ecologicssets
for future generations is being given top priofity both
scientists and planners. On the one hand, thear isrgent
need to match the land resources with current tesed for
sustainable production and to meet the needs détgpc
while conserving fragile ecosystems [1]. On thesotand,
the management and analysis of large volumes dfaspa
data require the use of geographic information esgyst
(GIS), for solving complex geographical and hydgibal
problems [2]. The GIS technology is designed tmvall
users to collect, manage, analyze, and retrievgelar
volumes of spatially referenced data collected fram
variety of sources [3]. Traditionally, data manag®ain
ability has generally been limited for two reasons:
difficulty in acquiring useful information over vasreas
and 2) lack of a means for effective processingamalysis
of the acquired data [4]. Due to the many factbis tare
associated with each feature under study, the cobts
analysis and manipulation with manual methods are
prohibitive. Besides, they consume too much timethn
one hand and are practically impossible on therdthed.
Today, land suitability is assessed through adwénce
computer programs including decision support system
GIS and remote sensing (RS), which contribute tecéf/e
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and efficient planning process and allow acces$atge
amounts of useful information quickly. Especiallyrithg
the last decade, remote sensing and GIS techndiagy
received much attention in applications relatedland
evaluation and resource management on large sgatds
[5, 6]. GIS has become a powerful tool for managenaed
analysis of the data required for any land develpm
activity.

Land suitability assessment is a prerequisite thieae
optimum utilization of available land resources for
agricultural production in a sustainable manne}r.dgfined
land suitability as ‘a function of crop requiremeaind land
characteristics as well as a measure of how wedl th
gualities of a land unit matches the requiremertsao
particular form of land use’. Land suitability assment
allows identifying the main limiting factors of depe of
land for a particular crop production and enablesision
makers to develop a crop management system for
increasing the land productivity.

In India, rice and maize are two main food crops, their
yields are far below their agronomic and genetiteptal
mainly due to soil infertility. There has been repof
widespread land degradation and soil infertilityedto
deficiencies of both macro and micronutrients imgnparts

of the country. In Bogur microwatershed, cropsdsehave
been declining due to poor farming methods, land
degradation and insufficiency of soil nutrients.[&apid
development and population growth in this part odid
have led to increasing human demands for land dsase
food crops like rice, maize and vegetables amohgrset In
response to this, so many land uses are eviddaheiarea,
among which agricultural land use is most notalparta
from residential. From field observations, the aa@vown

in the area are rice, maize, millet, sorghum, gdowr,
chickpea and vegetables with very few farmers gngwi
either rice or maize compared to other crops. Istualy
conducted by [9] to assess the biophysical comgsabf
soils of the study area, it was revealed that thiehealth
status ranged from poor (31.1%) to medium (68.9¢@)
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moderate to severe soil physical constraints liegufrom
shallow depth, poor aggregate stability, moderately
developed tillage pan, high content of coarse frergisr and
low organic matter. The results of the study intidathat
more information is needed on soil qualities andditions

of the area, as well as the fertility status of$b#, to assess
both physical and chemical properties of the sdis
cultivation of major crops in the study area. Henttgs
study will assist in identifying soils in order ¢ptimize the
yields of maize and paddy in the study area. The
information obtained will help in formulating meagful
guidelines in ensuring the sustainability of agitiatal
practice not only in the study area, but the ertioethern
Transition Zone 8 region of India. Keeping thisviaw, this
study is envisaged to assess the suitability ofthdy area
for two major cereal crops: maize and paddy using a
Remote Sensing and GIS approach. This researchwithrk
provide information at local level which could bélined

by farmers for selecting appropriate lands for gnguthese
crops in order to overcome the major production
constraints. The specific objectives of the studyta:

1. Identify the land quality requirement (physical and
chemical properties of soils) for rice and maize
cultivation.

2. Assess the land quality (fertility status of soit)
the study area in relation to rice and maize
cultivation.

3. Prepare land suitability maps which provide
information that will assist farmers and other land
users in identifying areas with constraints foreric
and maize cultivation.

. MATERIALSAND METHODS
2.1. Description of study Area
Bogur micro-watershed (Fig. 1), is located in tloé $emi-
arid agro-ecological region of India between lat@ul5.60°
to 15.70° N and longitude 74.97° to 74.98° E in the
Dharwad taluk of Dharwad district in the northeranisition
zone of Karnataka state.
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Fig. 1: Map showing study area

It has an area of 760.6 ha, with a medium to higdilable
water content and a length of growing period of -180
days. The climate is characterized by hot and humid
summer and mild and dry winter. The average annual
rainfall is 755.2 mm, which is distributed over May
October and annual temperature ranges from 24-28ittC
an Ustic soil moisture and Isohyperthermic soil penature

www.ijeab.com

regimes [8]. The highest elevation in this area’%l m
above mean sea level while the relief is very gemdl
strongly sloping. The general slope is towardsnitheast,
southeast and southwest but it is more in the scegh
direction. The drainage pattern is parallel. Thédssare
derived from chlorite schist with shale as dominpatent
material containing banded iron oxide quartzitearetions.
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This characteristic feature makes the soils cotesrired
and shallow at the higher elevations but graduéilhgness
and depth of soil increases towards the lower élevs
Black and red soils are the main soil types butrdtesoils
are in much higher proportion than the black sollee
natural vegetation mainly comprised of trees anditsh
including Acacia Acacia auruculiformis), Neem
(Azadirachta indica) and Eucalyptus Hucalyptus
sideroxylon andEucalyptus regnana).

2.2. Soil Survey and Classification
A detailed soil survey of the study area was cdroiet as

per procedure outlined by [10] using IRS P6 LISS-IV
satellite image and Toposheet of Karnataka. Tha am@&s
intensively traversed and 20 pedon locations weredf
based on soil heterogeneity. At each pedon locadidresh
profile was opened for soil characterization andizom-
wise soil samples were collected and analyzednfigiortant
physical and physicochemical properties followitensard
analytical procedures. After the correlation of |soi
properties, soils were classified into four sedesording to
“Keys to Soil Taxonomy” [11] (Table 1 & 2).

Table.1: Physical characteristics of soil seriesin Bogur microwatershed

Physical Characteristics

Soil Series Coar sefragments
Slope Erosion Drainage Permeability Depth Texture %)
Singhanhalli  Very gently sloping Slight Well drathe Moderately rapid Deep c 5.2
Mugli Moderately Sloping Moderate  Well drained  Maoalely rapid Moderately  gcl 23.1
deep
Bogur Gently sloping Moderate  Well drained Rapid ryveeep gscl 35.7
Venkatapur Gently sloping Moderate  Well drained  iadely rapid Deep gscl 22.9
Table.2: Chemical characteristics of soil seriesin Bogur microwatershed
Soil chemical properties
Soil Series oc’ CaCO, EC® CEC® BS?
PA (kg (%) (dSm™)  (cmol(p+)/kg) (%)
Singhanhalli 7.7 4.4 0.1 34.9 75.8
Mugli 6.5 8.6 0.1 18.3 64.8
Bogur 7.1 4.7 0.1 25.1 68.1
Venkatapur 6.6 9.7 0.1 28.2 58.3

* = Organic carbonp = Electrical conductivity;§ = Cation Exchange Capaciig;= Base Saturation

2.3. Land suitability evaluation
2.3.1. Defining land suitability attributes
In the present study, seven land qualities esdefdia

sustainable maize and paddy production includingexva

availability index (W), oxygen availability (O), mient

availability index (NAI), water retention (I), rdag

conditions (R), excess of salts (Sa) and topogréphyvere

selected and their suitability for sustainable piaihn of

rice and maize were assessed, based on the geslain
[12] and [13]. After that, matching of land quadii (Table 1
& 2) with land use requirements (crop criteria) iflea3 &

4) was undertaken during which each of the landitigga
was rated by assigning numerical values rangingn ffo81
- 1.0, 041 - 0.8, 0.11 — 0.4 and 0.01 — 0.1 fghlyi

suitable (S1), moderately suitable (S2), marginailjtable
(S3) and not suitable (N), respectively.
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Below is an outline of the methodology followed for
evaluating the suitability of the study area forizeaand
paddy production:

e Water Availability Index (W): Water availability

index was assessed based on an annual rainfall

cumulative total of 10 years (2002011) and the

values were interpolated by Krigging analysis. The

spatial ‘W’ layer was then divided into 4 suitatyili
classes as proposed by [14].
*  Oxygen Availability (O): Oxygen availability was

assessed from the soil drainage data which was

collected from the study area and a spatial ‘O’

layer was created from the data by characterizing

the data into 4 suitability classes as defined1gy [
15].
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* Nutrient Availability Index (NAI): The ‘NAI' layer landform and slope as input parameters by following
is a spatial layer that consists of nitrogen (N), the method recommended by [14].

phosphorus (P), potassium (K) and soil pH (pH). 2.3.2. Integration of land suitability attributes into a
This layer was created through an overlay process parametric equation
in the ArcGIS environment using the method Land suitability was evaluated by integrating tledested

developed by [16]. seven land attributes into a parametric equatiomgiasn
* Rooting Conditions (R): The spatial ‘R’ layer was below:

created from the data collected on soil depth by Su23=W*O*NAI*R*|*Sa*T ---mmnmmmmmeme- (1)

dividing the data into 4 suitability classes as  Where S = Overall suitability; divitiento highly

defined by [14, 17]. suitable (§), moderately suitable ¢
« Water Retention (1): The spatial ‘I' layer was marginally suitable (5

created from soil texture data by dividing the data and not suitablg (N

into 4 suitability classes as defined by [14]. W = water availability index (W),
«  Excess of Salts (Sa): The status of soil salinity on O = oxygen availability (O),

NAI = nutrient availability index (NAI),

crops was assessed based on the concentration of
I = water retention (l),

soluble salts and the spatial ‘Sa’ layer was cdeate

by defining the data into suitability classes as R = rooting conditions (R),
suggested by [18]. Sa = excess of salts (Sa) and
T = topography (T).

. Topography (T): The spatial ‘T’ layer was created
through Matrix Convolution programming using
The flow chart of methodology for land suitabiligyaluation in study area is given in Figure 2.

Water
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Fig. 5. Land suitability for maize
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Fig. 5. Land suitability for paddy

Fig. 2: Flow chart of methodology for land suitability evaluation in Bogur microwater shed
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Table.3: Land use requirement (crop criteria) for maize

Land userequirement (Crop criteria) Suitability factor rating/interpretation
. Diagnostic . S1 S2 S3 N
Land quality factor unit - 0.81-1.0) (0.41-0.8) (011-04)  (0.01-0.10)
Water Availability Index  Annual Rainfall mm 900-1000 750-900 500-750 <500
(W)
Oxygen Availability (O) Soil Drainage class wellaitied mod. to imperfect poor/ very poor
excessive
Nutrient Availability Index NAI=N*P*K*pH - >0.160 0.026-0.160 0.003-0.026 <030
(NAI) Available N kg ha >560 280-560 100-280 <100
1
Available P kg ha >50 20-50 10-20 <10
1
Available K kg ha >280 120-280 75-110 <75
1
pH - 5.5-7.5 7.6-8.5 8.6-9.0 >9.0
5.0-5.4 5.0-4.0 <4.0
Water Retention (1) Soil Texture - L, CL, SCL, SL, SiCL, SiC, C (shrink- S, G
SiL C(non-swelling) swell), LS
Rooting Conditions (R) Soil Depth cm >75 50-75 I5-5 <25
Excess of Salts (Sa) Soil Salinity class non saline low medium High
Topography (t) Slope % <3 3-5 5-8 >8

(Source: Modified from [13])
* Remark: CL=Clay Loam, SiC = Silty Clay, SiCL =li$iClay Loam, C = Clay, L = Loam, SiL = Silty Logam
LS = Loamy Sand, SCL = Sandy Qlagm, SL= Sandy Loam, S = Sand, G = Gravel Soil.

Table.4: Land use requirement (crop criteria) for rice (paddy)

Land Use Requirement (Crop criteria) Suitability Factor Rating/Interpretation
. Diagnostic . S1 S2 S3 N
Land quality factor unit (0.81-1.0) (041-08)  (0.11-04)  (0.01-0.10)
Water Availability Index  Annual Rainfall ~ mm >1500 1100-1500 800-1100 <800
(W)
Oxygen Availability (O) Soil Drainage class pooery poor Somewhat  mod. well well, very
poor well
Nutrient Availability Index NAI=N*P*K*pH - >0.160 0.026-0.160  0.003-0.026 <030
(NAI) N % >0.5 0.08-0.5 0.04-0.08 <0.04
P ppm >50 25-50 10-25 <10
K ppm >60 30-60 <30 -
pH - 5.6-7.3 7.4-7.8 7.9-8.4 >8.4
4.5-5.5 4.0-4.5 <4.0
Water Retention (1) Soil Texture - CL, SiC, SiCL,C L, SiL LS, SCL, SL S,G
Rooting Conditions (R) Soil Depth cm >50 25-50 B-2 <15
Excess of Salts (Sa) Soil Salinity class non saline low medium High
Topography (t) Slope % 0-1 1-3 3-5 >5

(Source: Modified from [13])
* Remark: CL=Clay Loam, SiC = Silty Clay, SiCL =I{§iClay Loam, C = Clay, L = Loam, SiL = Silty Loam
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LS = Loamy Sand, SCL = Sandy Qlagm, SL= Sandy Loam, S = Sand, G = Gravel Soil.

M. RESULTSAND DISCUSSION
3.1. Soil series and soil mapping units of Bogur
microwater shed
The nature of soils and their spatial representatiothe
study area is depicted in Fig. 3 & 4. Four soilsesg viz,
Singhanhalli, Bogur, Mugli and Venkatapur serieg ar
shown in Fig. 3 and seventeen soil units are shiowFig.
4.
Singhanhalli series, which covers 78.5 ha (10.3%),
classified as Typic Haplusterts. This series conteep,
well-drained clay soils that are located on vemgttgeslopes
found in lowlands, associated with moderate to dapi
permeability and slight erosion. Mugli series, whiovers
22.1 ha (2.9%), is classified as Ultic Haplustalfhese
soils are moderately deep and well-drained claynl@ails
that are located on moderate slopes found in utidgla
midlands, associated with moderate to rapid peritigab
and moderate erosion. Bogur series covers 237.3 ha
(31.2%). Soils of this series were classified ittoee
families, namely, Typic Ustorthents, Typic Calcerss and
Ultic Haplustalfs. The Typic Ustorthents are dead avell-
drained sandy loam soils that are located on geshtiges
found in undulating midlands, associated with rapid
permeability and moderate erosion. The Typic Caleids
are very deep, moderately drained clay soils thatacated
on very gentle slopes found in lowlands, associatét
slow permeability and slight erosion; while the itlt
Haplustalfs are very deep, well-drained clay loamtssthat
are located on gentle slopes found in lowlandspc@ated
with rapid permeability and moderate erosion. ONesails
of Bogur series are deep, well drained, sandy ldasn soil
that are located on gentle slopes found in lowlaadd
undulating midlands, associated with rapid permgglaind
moderate erosion.
Venkatapur series covers 406.6 ha (53.5%). Soilthisf
series were classified into six families, namelyypit
Ustorthents, Typic Ustipsamments, Chromic Hapluster
Typic Haplustalfs, Ultic Haplustalfs and Lithic Haptalfs.
The Typic Ustorthents are deep and well-drainedgatay
soils that are located on gentle slopes found widods,
associated with slow permeability and moderate i@enos
The Typic Ustipsamments are deep and well-draiaed\s
loam soils that are located on steep slopes foungbliands,
associated with rapid permeability and very seeosion.
The Chromic Haplusterts are deep and moderateipeatia
clay soils that are located on very gentle slopasd in
lowlands, associated with moderate to rapid peritigab
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and slight erosion. The Typic Haplustalfs are stvaland
well-drained sandy loam soils that are located enyv
gentle slopes found in uplands, associated witheradd to
rapid permeability and slight erosion. The Ulticptestalfs
are moderately deep to deep, moderately drainedetb
drained clay loams and sandy clay loam soils that a
located on very gentle and gentle to moderate slémend

in lowlands and undulating midlands, associatedh wit
moderate to rapid permeability and moderate to reeve
erosion. The Lithic Haplustalfs are shallow, waeaikidied
sandy loam soils that are located on moderate sltpend

in uplands, associated with moderate to rapid pehitity
and severe erosion. Overall, soils of the Venkataauies
are deep, well drained, sandy clay loam soils tat
located on gentle slopes found in lowlands, undéhugat
midlands and uplands, associated with moderateapi r
permeability and moderate erosion.

3.2. Soil mapping units

A soil map is designed to show the distributiorsoil types
and mapping units in relation to other prominenysital
and cultural features of the earth surface. Tret fitep that
succeeded the soil survey was the establishmeheainits
of classification that could be shown on a map.hSuaps
(Fig. 3 & 4) contain interpretative information fdand
users. The mapping units of soils are phases bfsedies
considering texture, depth, slope and erosion cheniatics
of the site. Four soil series were identified ie 8tudy area
and named after four villages, viz., SinghanhaBiGH),
Bogur (BGR), Mugli (MGL) and Venkatapur (VKP) segie
(Fig. 3). In the identification of soil mapping ts soil
series, soil texture, soil depth, slope and erosimre
incorporated as inputting parameters. The inpuampaters
and how they fit into the mapping unit symbols are
discussed below:

Soil seriesclass

Two pedons (pedon 1 and 2) belonged to Singhanhalli
(SGH) series with a single phase; six pedons (pé&idn 8,

9, 10 and 11) belonged to Bogur (BGR) series withr f
phases; pedon 15 belonged to Mugli (MGL) serie$ it
single phase and eleven pedons (pedon 5, 6, 731214,

16, 17, 18, 19 and 20) belonged to Venkatapur (V&dfies
with eight phases.

Soil texture class

The texture of five pedons (pedon 1, 2, 3, 4 andvé}
clayey, seven pedons (pedon 5, 8, 9, 10, 17, 192énd
were sandy loam, three pedons (pedon 11, 13 andérs)
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clay loam, pedon 12 was sandy clay and four pe@meson
7, 14, 16 and 18) were sandy clay loam.

Soil depth class

The depth of two pedons (pedon 5 and 19) was shdlld
was not indicated in the taxonomy because they wete
Histosols, four pedons (pedon 14, 15, 17 and 18 we
moderately deep, ten pedons (pedon 1, 2, 7, §,9.2, 13,
16 and 20) were deep and four pedons (pedon 3,ahd6
11) were very deep.

Slope class

The slope of seven pedons (pedon 1, 2, 3, 4, :jd67a
were very gently sloping (slope class B), sevenoped
(pedon 8, 9, 10, 11, 12, 13 and 14) were gentlpistp
(slope class C), five pedons (pedon 15, 16, 18ari® 20)
were moderately sloping (slope class D) and pedbwds
strongly sloping (slope class E).

Erosion class

Seven pedons (pedon 1, 2, 3, 4, 5, 6 and 13) vigitlg
eroded (erosion class el), seven pedons (pedof, 7,21
14, 15, 16 and 18) were moderately eroded (erosiass
e2), five pedons (pedon 8, 9, 10, 19 and 20) weversly
eroded (erosion class €3), and pedon 17 was vegredg
eroded (erosion class e4).

After the integration of the above parameters, s&en soil
mapping units were finalized and these are: SGH-8€l
belonging to Singhanhalli series; MGL-cl-d3-De2
belonging to Mugli series; BGR1-sl-d4-Ce2, BGR2&-d
Bel, BGR3-sl-d4-Ce3 and BGRA4-cl-d5-Ce2 belonging to
Bogur series; and VKP1-sc-d4-Ce2, VKP2-s|-d3-Ee#, -
d5-Bel, VKP4-s|-d2-Bel, VKP5-scl-d4-De3, VKP3VKP5-
scl-d3-De2, Vkp5-scl-d4-Be2, VKP5-scl-d3- Ce2,

[

B i

- Singhanhalli

- Venkatapur 0 0.7s 1.5
- Tanks & Habitation I_Kﬁewm

Fig. 3: Soil series map of the study area
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B Tuns Kilometers

Fig. 4: Soil mapping units of the study area

VKP6-cl-d4-Ce2, VKP7-sl-d2-De3, and VKP8-sl-d4-De3
belonging to Venkatapur series.

3.2. Land suitability for maize and paddy production
Globally, maize is one of the most important ceseahd
physiologically, maize is one of the most efficierrop
species domesticated by man with high yield poaéntn
India, about 35 per cent of the maize producedsexdufor
human consumption, 25 per cent for poultry ande#ted,
and 15 per cent for food processing and industitess
projected that India may need 20 million tonnesnaize to
meet its requirements for human consumption, pigger
pharma-industry and fodder by 2020 [19]. Similarige is
the staple food for more than 60 per cent of theldi®
population. About 90 per cent of rice grown in therld is
produced and consumed in the Asian region [20]e Réc
cultivated in almost all the states of India. Hoegvthe
states having large area under rice are West Behigiar
Pradesh, Madhya Pradesh, Bihar, Orissa, AndhraeBhad
Assam, Tamil Nadu, Punjab, Maharashtra and Karaatak
In the present study, sixteen soil mapping unitsrewe
evaluated for their suitability for growing maizedapaddy
and the results obtained have been presented ife Tab
One mapping unit, VKP2-sl-d3-Ee4 which accounts for
10.2 ha (1.3%) of the study area, is a non-cultevdand
and was therefore not evaluated for crop production

3.2.1. Maize

The results (Table 6) revealed that only one mappinit,

VKP5-scl-d4-Be2, having moderate limitations of neutt

availability index, is moderately suitable (S2) foraize.

This mapping unit accounts for 33.8 ha (4.4%) &f shudy
area. Five mapping units, SGH-c-d4-Bel, VKP3-c-a3-B

Page | 512



I nternational Journal of Environment, Agriculture and Biotechnology (I JEAB)

http://dx.doi.org/10.22161/ijeab/1.3.30

Vol-1, I'ssue-3, Sept-Oct- 2016
| SSN: 2456-1878

VKP4-sl|-d2-Bel, VKP5-scl-d3-Ce2 and VKP6-cl-d4-Ce2,
which account for 312.7 ha (41.1%) of the studyaaaee
marginally suitable (S3) due to moderate to severe
limitations ranging nutrient availability index arrdoting
conditions (soil depth). Among these mapping urti&H-
c-d4-Bel, VKP3-c-d5-Bel, VKP5-scl-d3-Ce2 and VKP6-
cl-d4-Ce2, which account for 253.2 ha (33.3%) have
limitations of nutrient availability index, while KfP4-s|-d2-

Bel, which account for 59.5 ha (7.8%) has limitagicof
rooting conditions (soil depth). On the other hateh
mapping units including BGR1-sl-d4-Ce2, BGR2-c-d&1B
BGR3-sl-d4-Ce3, BGRA4-cl-d5-Ce2, MGL-cl-d3-De2,
VKP1-sc-d4-Ce2, VKP5-scl-d4-De3, VKP5-scl-d3-De2,
VKP7-sl-d2-De3 and VKP8-sl-d4-De3, which account fo
387.7 ha (51.0%) are not suitable (N) for maize twe
severe limitations of topography (Fig. 5).

Table.6: Land suitability for maize

Soil mapping unit

Land suitability class

Area
Ha %

Vkp5-scl-d4-Be2 S2nai

33.8 4.4

SGH-c-d4-Bel
VKP3-c-d5-Bel
VK P5-scl-d3-Ce2
VK P6-cl-d4-Ce2

S3nai

253.2 33.3

VKP4-9-d2-Bel S3r

59.5 7.8

MGL-cl-d3-De2

BGR1-d-d4-Ce2
BGR2-c-d5-Bel

BGR3-d-d4-Ce3
BGRA4-cl-d5-Ce2
VKP1-sc-d4-Ce2
VK P5-scl-d4-De3
VK P5-scl-d3-De2
VKP7-9-d2-De3
VKP8-s-d4-De3

Nt

387.7 51

On the overall, it is observed that topography, ewat
retention and nutrient availability index are theajon
constraints limiting the growth and productivity mfize in
the study area. It is possible that farmers wowdh®e able
to improve the yield of this crop in the short tedone to the
observed types and severity of constraints. Thegmphy
(i.e., slope of land) in the study area poses adowger
constrain for maize production. The situation istHar
compounded by major factors like texture and pHictvh
are two important factors that influence nutrievaitability
index of any soil resource area. However, land
characteristics such as water availability indexygen
availability, rooting condition and salt conceniwat are
highly favourable for maize production. These do pase
any current threat to maize production in the staicha. The
findings of this studyare in conformity with those earlier
reported by [21] which stated that a rainfall 0D9@m, soil
depth of 100 cm, pH range of 5.5 and well-draineit are

www.ijeab.com

highly suitable for maize. Similar findings havesalbeen
reported by [22, 23] in similar agro-ecologies ndig.

3.2.2. Paddy

According to the results presented in Table 7siatkeen
mapping units which account for about 734.2 ha5%,
are marginally suitable (S3) for paddy and thesestslight
to moderate and severe limitations ranging fromewat
availability index (rainfall), topography (slopepxygen
availability (soil drainage), and nutrient availéi index
(pH) (Fig. 6).

In three mapping units, viz., VKP5-scl-d3-Ce2, VK&E-
d4-Be2 and VKP6-scl-d4-Ce2, which account for 186
(23.7%), water availability index (rainfall) posassevere
limitation. In SGH-c-d4-Bel, BGR1-sl-d4-Ce2, BGR2-c
d5-Bel, BGR3-sl-d4-Ce3, VKP3-c-d5-Bel, VKP4-sl-d2-
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Bel, and VKP7-sl-d2-De3, which account for 397.8 ha
(52.3%), water availability index (rainfall) and trient
availability index (pH) pose severe limitations.BG&R4-cl-
d5-Ce2 and VKP1-sc-d4-Ce2, which account for 686 h
(9%), water availability (rainfall) and oxygen ahdility
(soil drainage) are severe limitations, whereaM@L-cl-
d3-De2, VKP5-scl-d4-De3, VKP5-scl-d3-De2, and VKP8-
sl-d4-De3, which account for 87.2 ha (11.5%), water
availability index (rainfall) and topography (slgpare
severe limitations. Nutrient availability is the stcsevere
constraint for paddy production in the study atéawever,
the use of integrated soil fertility management chhi
incorporates mineral fertilizers, organic manuresd a
improved germplasm could help to ameliorate theasion.
This is however possible if farmers have the aceeus
capability to manage the system.

According to earlier study by [24], annual rainfafl 1000
mm or more and fine textured soils with cambicMiogi
horizons and fine textured silty clay loam are high
suitable for paddy. From the results obtained is $kudy, it

is very clear that paddy production in the studyaamay be
hampered by several limiting factors. Overall, oxyg
availability (soil drainage) is a moderate to sever
limitation; topography (slope), rooting conditiorso{l
depth), water retention (soil texture) and nutrient
availability index (pH) are slight to moderate aselvere
limitations; whereas water availability index (riilh) is a
very severe limitation for paddy production in theidy
area. The study area may not be a highly recomnteode
for paddy due to the varying degree of limiting ttas
especially water availability index which is a seve
limiting factor. Attention must be given to addregsthese
constraints if farmers in the study area are tdizea
encouraging yield levels on a sustainable basistathable
small-scale irrigation could be one possible amating
strategy. Therefore, farmers growing paddy showlkie t
note of these constraints if high yields are toabhkieved.
Similar findings have also been reported by [22] 265
neighbouring agro-ecologies.

Table.7: Land suitability for paddy

Soil mapping unit

Land suitability class

Area
Ha %

VK P5-scl-d3/Ce2
Vkp5-scl-d4/Be2
VKP6-cl-d4/Ce2

S3w

180.6 23.7

BGR1-d-d4-Ce2
BGR2-c-d5-Bel
BGR3-d-d4-Ce3
VKP3-c-d5-Bel
VKP4-9-d2-Bel
VKP8-9-d2-De3
SGH-c-d4-Bel

S3wnai

397.8 52.3

BGR4-cl-d5-Ce2
VKP1-sc-d4-Ce2

S3wo

68.6 9

MGL -cl-d3-De2
VK P5-scl-d4-De3
VK P6-scl-d3-De2
VKP9-9-d4-De3

S3wt

87.2 11.5
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Fig. 5: Land suitability map for maize
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Fig. 6: Land suitability map for paddy

V. CONCLUSION

Land suitability assessment of study area hasategethat
among the seven selected land qualities, five hefn,
namely water availability index (W), oxygen availdp

(O), nutrient availability index (NAI), rooting cdlitions
(R), and topography (T) are the most limiting fastdor
sustainable maize and paddy production in the studg.
Water retention (l) and excess of salts (Sa), dgose any
current threat to growing maize and paddy in thesarea.
Overall, 33.8 ha (4.4%) of study area is moderaaitable,
312.7 ha (41.1%) is marginally suitable, and 38ia751%)
is not suitable (N) for maize; whereas for paddypw
734.2 ha which makes up 96.5%, is marginally slgtabhe
results of this study could be used to provide lihseline

www.ijeab.com

information needed for mapping specific soil reseur
constraints for sustainable production of thes@<rio the
study area. Therefore, the integration of remotesisg &
GIS techniques could be envisaged as a laudabbeinass
sustainable approach to model the growth of thegpscin
order to enhance profitable land use planning detis
support for sustainable crop production in the wtacka.
However, this cannot be achieved without the active
involvement of the local farmers.
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