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A soil suitability evaluation of Singhanhalli-Bogur microwatershed in the 
Northern Transition Zone of India was undertaken in the present study in 
order to define the soil fitness for the production of tomato and cabbage, two 
major vegetables that have commanded high premium in the India vegetable 
market. The methodology employed involved matching land quality 
attributes that most influence crop suitability with biophysical requirements 
(crop criteria) for growing tomato and cabbage. The suitability assessment 
for both crops was conducted using the method described in FAO guidelines 
of land evaluation for rainfed agriculture. Four soil series and twelve soil 
associations were identified and assessed for their suitability for growing 
tomato and cabbage. Overall, the soil-site characteristics of the study area 
revealed that soils are suitable for tomato and cabbage production. Climate, 
with the exception of total annual rainfall, topography, drainage and soil 
toxicity were highly suitable for growing tomato and cabbage in the study 
area. The potential fertility of soils in the study area was also optimal. Soil 
depth and texture were highly suitable but however, the volume of coarse 
fragments in soils of Mugli, Bogur and Venkatapur series was observed as a 
moderate limitation for growing both tomato and cabbage in the study area. 
Soils of the Singhanhalli series showed a pH value of 7.7 which falls out of the 
optimum pH range for both crops. Hence, the major limitations to tomato 
and cabbage production are surface gravelliness, coarse fragments and soil 
pH. Appropriate soil fertility management recommendations through 
integrated soil fertility management approach should be applied to address 
these limitations as their lack of attention could affect the availability and 
uptake of nutrients by these vegetable crops in the study area. 
 
Key words: Soil suitability, soil fertility, tomato, cabbage, India. 

 
 
INTRODUCTION 
 
India produces 14 % (146.6 million tonnes) of the world’s 
vegetables on 15 % (8.5 million hectares) of world area 
under vegetables. Productivity of vegetables in India 
(17.3t/ha) is less than the world average productivity 
(18.8t/ha) (Vanitha et al., 2013).  Potato (28.9%), tomato 
(11.3%), onion (10.3%) and Brinjal (8.1%) are the 4 major 
vegetables contributing 58.6% of total vegetable 
production in the country. Other important vegetables are 
cabbage (5.4%), cauliflower (4.6%), okra (3.9%) and peas 
(2.4%) (MOFPI, 2013). The country has witnessed 
tremendous progress in vegetable production, especially 
during the post green revolution period. Development of 

improved vegetable varieties/hybrids/technologies 
through systematic research coupled with their adoption by 
the farmers and developmental policies of the government 
culminated in tremendous increase in area under 
vegetables (8.5 million ha), production (146.5 million t) and 
productivity (17.3 t/ha) in the country (Vanitha et al., 
2013). 

Compared to area (2.84 million ha), production (16.5 
million t) and productivity (5.8 t/ha) in 1950-1951, there 
had been phenomenal increase in area (3.0 folds),  
production (8.9 folds) and productivity (3.0 folds) of 
vegetables   in   India  during  the  last  6  decades. However,  
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considering the rapid growth of the world populations, 
which is in its turn a limiting factor to the arable lands 
around the world, the dire need for effective and efficient 
application of the croplands have been felt more than ever. 
On this note, FAO (1993) emphasized that sustainable 
agriculture would only be achieved if lands are categorized 
and utilized based upon their different uses. Qualitative 
evaluation of land suitability consists of determination of 
the land use for particular applications regardless of yield 
fulfillment and socio-economic issues (FAO, 1976; 1983). 
Following this, FAO (Food and Agriculture Organization) 
has introduced various methodologies based upon the 
above framework in its Soils Bulletins No. 32, 42, 48, 52.   

The problem of selecting the correct land for the 
cultivation of a certain agricultural product is a long-
standing and mainly empirical issue (Sehgal et al., 1989). 
Although many researchers and institutions have tried to 
provide a framework for optimal agricultural land use, it is 
suspected that much agricultural land use is currently 
below its optimal capability in different parts of the world. 
The classification of land into different capability classes is 
useful in that some soil, climate, topographic and other 
attributes of land can be suitable for specific crops but 
unsuitable for others; therefore precision, of land 
utilization types is necessary.  

According to FAO (1976), however, capability is viewed 
by some as the inherent capacity of land to perform at a 
given level for a general use, and suitability as a statement 
of the adaptability of a given area for a specific kind of land 
use; others see capability as the classification of land 
primarily in relation to degradation hazards, whilst some 
regard the terms “suitability” and “capability” as 
interchangeable. The evaluation process, therefore, 
provides information on the major constraints and 
opportunities for the use of land for particular use types 
which will guide decision-makers on how resources are 
optimally utilized. It is a particularly important 
consideration for environmental land use planning as it 
aids in identifying the main limiting factors for agricultural 
production and enables stakeholders, such as land users, 
land use planners, and agricultural support services to 
develop crop management approaches able to overcome 
such constraints and hence, increase productivity.  

Information on soil and related properties obtained from 
the soil survey and soil classification can help in better 
delineation of soil and land suitability for irrigation and in 
efficient irrigation water management. The performance of 
any crop is largely dependent on soil properties such as 
depth, drainage, texture, etc., as conditioned by climate and 
topography (Bargali et al., 1993|) The study of the soil-site 
characterization for predicting the crop performance of an 
area forms a part of land evaluation process (Arora et al., 
2011). According to FAO (1976), land evaluation is the 
rating of soil for optimum returns per unit area. The yield 
influencing factors for important crops have to be evaluated 
and the results obtained may be applied for higher 
production of these crops through proper utilization of 
similar   soils   occurring   elsewhere  in similar agro-climate  

 
 
 
 
sub-region under scientific management practices (Khadse 
and Gaikwad, 1995). Information on soil-site suitability 
evaluation for tomato and cabbage is not available for the 
study area. The present study was therefore undertaken to 
unfold this information. 
 
 
MATERIALS AND METHODS 
 
Study Area 
 
Singhanhalli-Bogur micro-watershed has an area of 760.6 
ha (Figure 1), and is located in the hot semi-arid agro-
ecological region of India between latitude 15.60º  to 
15.70º N and longitude 74.97º to 74.98º  E in the Dharwad 
taluk of Dharwad district in the northern transition zone of 
Karnataka state. This area has a medium to high available 
water content with a length of growing period of 150-180 
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 to 
October and annual temperature ranges from 24-28 °C with 
an Ustic Soil Moisture and Isohyperthermic soil 
temperature regimes (Amara et al., 2013). The highest 
elevation is 754 m above mean sea level and the relief is 
very gently to strongly sloping. The general slope is 
towards the northeast, southeast and southwest but it is 
more in the southwest direction. The drainage pattern is 
parallel. Soils are derived from chlorite schist with shale as 
dominant parent material containing banded iron oxide 
quartzite. The soils are coarse textured and shallow at the 
higher elevations but gradually, fineness and depth of 
particles increases towards the lower elevations. The main 
soil types are the black and red soils but the red soils are in 
much higher proportion than the black soils. The natural 
vegetation mainly comprised of trees and shrubs including 
Acacia (Acacia auruculiformis), Neem (Azadirachta indica) 
and Eucalyptus (Eucalyptus sideroxylon and Eucalyptus 
regnana). 
 
Soil Survey and Classification 
 
A detailed soil survey of the study area was carried out 
using IRS P6 LISS-IV satellite image and Toposheet of 
Karnataka state as per procedure outlined by Soil Survey 
Staff (2000). The area was intensively traversed and 20 
pedon locations were fixed based on soil heterogeneity. At 
each pedon location, a fresh profile was opened for soil 
characterization and horizon-wise soil samples were 
collected and analyzed for important physical and 
physicochemical properties following standard analytical 
procedures. After the correlation of soil properties, soils 
were classified into four series according to “Keys to Soil 
Taxonomy” (Soil Survey Staff, 2012). 
 
Soil suitability evaluation procedure 
 
The pedons were first characterized and classified into four 
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Figure 1: Map of study area 

 
 
 

soil series. The identified series were then placed into 
suitability classes by matching their characteristics (Tables 
1 and 2) with the soil–site suitability criteria (crop 
requirement) in Tables 3 and 4. The suitability class of a 
pedon is that indicated by its most limiting characteristic. 
This follows the well known "Law of the Minimum” in 
agriculture, which states that crop yield will be determined 
by the plant nutrient in lowest supply (FAO, 1984). 
Secondly, each limiting characteristic was rated using the 
parametric approach. This was followed by the calculation 
of   the  index  of  productivity (IP) for each series using  the 

 parametric equation (Sys et al., 1991) as given below:  
 

 
Where, A is the overall lowest characteristic rating, B, C, 

D, E and F are the lowest characteristics rating for each land 
quality/soil-site characteristic group ranging from climate 
to soil toxicity. 

Six land quality/soil-site characteristic groups were used 
in    this   study. These   include   climate (c),  topography (t), 
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Table 1. Physical characteristics of soil series in study area 
 

Soil Series 
Physical Characteristics 

Slope Erosion Drainage Permeability Depth Texture 
Coarse fragments 

(%) 

Singhanhalli 
Very gently 

sloping 
Slight 

Well 
drained 

Moderately 
rapid 

Deep c 5.2 

Mugli 
Moderately 

Sloping 
Moderate 

Well 
drained 

Moderately 
rapid 

Moderately 
deep 

gcl 23.1 

Bogur 
Gently 
sloping 

Moderate 
Well 

drained 
Rapid Very deep gscl 35.7 

Venkatapur 
Gently 
sloping 

Moderate 
Well 

drained 
Moderately 

rapid 
Deep gscl 22.9 

 

Source: Author's analysis, 2016 

 
 

Table 2. Chemical characteristics of soil series in study area 
 

Soil Series 

Soil chemical properties 

pH 
OC* 

(g kg-1) 
CaCO3 

(%) 
ECφ 

(dS m-1) 
CEC§ 

(cmol(p+)/kg) 
BSɸ 
(%) 

Singhanhalli 7.7 4.4 2.4 0.1 34.9 75.8 
Mugli 6.5 8.6 8.0 0.1 18.3 64.8 
Bogur 7.1 4.7 5.4 0.1 25.1 68.1 
Venkatapur 6.6 9.7 2.0 0.1 28.2 58.3 

 

* = Organic carbon; φ = Electrical conductivity;  § = Cation Exchange Capacity; ɸ = Base Saturation  
Source: Author's analysis, 2016 

 
 
Table 3. Soil–site suitability criteria (crop requirement) for Tomato  
 

 
Land quality/soil-site characteristics 

            
Unit 

Suitability rating 
S1φ S2 § S3ɸ Nϥ 

Climate (c) 

Mean temperature 
in growing season 

°C 25-28 
29-32 
20-24 

33-36 
15-19 

<15 
>36 

Total rainfall mm 600-750 
500-600 

750-1000 
450-500 
>1000 

 

Rainfall in growing 
season 

mm >150 120-150 90-120  

Length of growing 
season 

Days >150 120-150 90-120  

Topography (t) Slope % 1-3 3-5 5-10 >10 
Wetness (w) Soil drainage Class Well drained Moderate Imperfect Poor 

Soil physical 
properties (s) 

Texture Class sl, l, cl, scl sicl, sic, sc, c(m/k) c(ss) ls, s 
Coarse fragments vol (%) <15 15-35 >35  

Effective soil depth cm >75 50-75 25-50 <25 

Fertility (f) 
pH 1-2.5 6.0-7.0 

5.0-5.9; 
7.1-8.5 

<5 
>8.5 

 

CEC cmol(p+)/kg >15 10-15 <10  
CaCO3 in root zone % Non-calcareous Slightly calcareous Strongly calcareous  

Soil toxicity (n) 
Salinity (EC 

saturation extract) 
dS m-1 Non-saline Slightly saline Strongly saline  

Sodicity (ESP) % Non-sodic Slightly sodic Strongly sodic  
 

φ = Highly suitable (IP = 100-75%), Moderately suitable (IP = 74-50%); ɸ = Marginally suitable (IP = 49-25);   ϥ = Not suitable (24-0%). 
Source: Modified from NBSS&LUP, 1994 

 
 
 
soil physical properties (s), wetness (w), chemical fertility 
(f) and soil toxicity (n). Only one member in each group was 
used because strong correlations exist among members of 

the same land quality group (e. g. texture and structure in 
the group of ‘s’) (FAO, 1984). To ascertain the land use 
potential  for  tomato  and  cabbage  production in the study  
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Table 4. Soil–site suitability criteria (crop requirement) for Cabbage  
 

 
Land quality/soil-site characteristics 

         Unit 
Suitability rating 

S1φ S2 § S3ɸ Nϥ 

Climate (c) 

Mean temperature in 
growing season 

°C 25-28 
29-32 
20-24 

33-36 
15-19 

<15 
>36 

Total rainfall mm 600-750 
500-600 

750-1000 
450-500 
>1000 

 

Rainfall in growing 
season 

mm >150 120-150 90-120  

Length of growing 
season 

Days >150 120-150 90-120  

Topography (t) Slope % 1-3 3-5 5-10 >10 
Wetness (w) Soil drainage Class Well drained Moderate Imperfect Poor 

Soil physical 
properties (s) 

Texture  Class sl, l, cl, scl, sil ls, sicl, sic, sc, c(m/k) c(ss) S 

Coarse fragments vol (%) <15 15-35 >35  
Effective soil depth cm >75 50-75 25-50 <25 

Fertility (f) 
pH 1-2.5 6.0-7.5 

5.0-5.9; 
7.6-8.5 

<5 
>8.5 

 

CEC cmol(p+)/kg >15 10-15 <10  
CaCO3 in root zone % Non-calcareous Slightly calcareous Strongly calcareous  

Soil toxicity (n) 
Salinity (EC saturation 
extract) 

dS m-1 Non-saline Slightly saline Strongly saline  

Sodicity (ESP) % Non-sodic Slightly sodic Strongly sodic  
 

φ = Highly suitable (IP = 100-75%), Moderately suitable (IP = 74-50%); ɸ = Marginally suitable (IP = 49-25);   ϥ = Not suitable (24-0%). 
Source: Modified from NBSS&LUP, 1994 

 
 Figure 2. Soil series map of study area                     Figure 3. Soil association map of study area 
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area, current (actual) index of productivity(IPC) and 
potential index of productivity(IPP) were calculated. 
Suitability classes S1, S2, S3 and N were assumed to be 
equivalent to IP values of 100-75, 74-50, 49-25, and 24-0, 
respectively. 
 
 
RESULTS AND DISCUSSION 
 
Nature of soils and their coverage in study area 
 
The   nature of   soils and their coverage in the study area is 

depicted in Figures 2 and 3. Four soils series, viz, 
Singhanhalli, Bogur, Mugli and Venkatapur are shown in 
Figure 2 and 12 soil associations are shown in Figure 3. 
Singhanhalli series covers 78.5 ha (10.3%) of the study area 
and were classified as Typic Haplusterts. They were deep, 
well-drained clay soils located on very gentle slopes found 
in lowlands, associated with moderate to rapid 
permeability and slight erosion. Mugli series, which covers 
22.1 ha (2.9%), were classified as Ultic Haplustalfs. They 
were moderately deep and well-drained clay loam soils 
located on moderate slopes found in undulating midlands, 
associated   with   moderate    to    rapid    permeability   and  
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moderate erosion. Bogur series covers 237.3 ha (31.2%) 
and were classified into three families, namely, Typic 
Ustorthents, Typic Calciusterts and Ultic Haplustalfs. The 
Typic Ustorthents were deep and well-drained sandy loam 
soils located on gentle slopes found in undulating midlands, 
associated with rapid permeability and moderate erosion. 
The Typic Calciusterts were very deep, moderately drained 
clay soils located on very gentle slopes found in lowlands, 
associated with slow permeability and slight erosion. The 
Ultic Haplustalfs were very deep, well-drained clay loam 
soils located on gentle slopes found in lowlands, associated 
with rapid permeability and moderate erosion. Overall, 
Bogur series were deep, well drained, sandy clay loam 
located on gentle slope found in lowlands and undulating 
midlands, associated with rapid permeability and moderate 
erosion. 

Venkatapur series covers 406.6 ha (53.5%) of the study 
area and were classified into six families, namely, Typic 
Ustorthents, Typic Ustipsamments, Chromic Haplusterts, 
Typic Haplustalfs, Ultic Haplustalfs and Lithic Haplustalfs. 
The Typic Ustorthents were deep and well-drained sandy 
clay soils located on gentle slopes found in lowlands, 
associated with slow permeability and moderate erosion. 
The Typic Ustipsamments were deep and well-drained 
sandy loam soils located on steep slopes found in uplands, 
associated with rapid permeability and very severe erosion. 
The Chromic Haplusterts were deep and moderately 
drained clay soils located on very gentle slopes found in 
lowlands, associated with moderate to rapid permeability 
and slight erosion. The Typic Haplustalfs were shallow and 
well-drained sandy loam soils located on very gentle slopes 
found in uplands, associated with moderate to rapid 
permeability and slight erosion. The Ultic Haplustalfs were 
moderately deep to deep, moderate to well-drained clay 
loams and sandy clay loam soils located on very gentle to 
gentle and moderate slopes found in lowlands and 
undulating midlands, associated with moderate to rapid 
permeability and moderate to severe erosion. The Lithic 
Haplustalfs were shallow, well-drained sandy loam soils 
located on moderate slopes found in uplands, associated 
with moderate to rapid permeability and severe erosion. 
Overall, Venkatapur series were deep, well drained, sandy 
clay loam soils located on gentle slope found in lowlands, 
undulating midlands and uplands, associated with 
moderate to rapid permeability and moderate erosion. 
 
Soil requirements for growing tomato and cabbage 
 
Climate 
 
Overall, climate is not a constraint to the production of 
tomato and cabbage in the study area as revealed by the 
results shown in Tables 1 and 3. The mean temperature in 
growing season is between 25-28°C, rainfall in growing 
season is above 150 mm and the length of growing period 
(LGP) is above 150 days, all of which are highly suitable for 
production of tomato and cabbage.  

Tomato is a warm  season  crop,  as  such  the  fruits ripen  

 
 
 
 
best for yield, colour and quality during warm and sunny 
weather. Prolonged cold, cloudy weather or repeated low 
temperatures cause stunted growth and impair the fruiting. 
During hot and drought conditions and at very low 
temperature conditions tomato blossoms drop, pollen grain 
fail to germinate and results in puffy fruits as the dry winds 
aggravate the effect. The fruits exposed to direct sunlight 
may turn whitish yellow, the resulted condition known as 
"Sun scald", common in summer season (Naidu et al., 2006). 
However, the annual rainfall of the study area is between 
750-1000 mm which is moderately suitable for growing 
tomato and cabbage. High rainfall and humid conditions 
favour proliferation of foliar diseases (NBSS&LUP, 1994). 
The crop can successfully be grown in areas where the 
annual rainfall is about 750 mm and assured showers from 
July to October. The optimum temperature requirement is 
21-24° C. The mean temperatures below 16°C and above 
27°C are not desirable. The temperature of the study area, 
however, falls within the upper optimum for growing 
tomato in the study which assures good crop growth during 
the growing season. 

On the other hand, cabbage can be grown easily under a 
wide range of environmental conditions but cool moist 
climate is most suitable (Naidu et al., 2006). According to 
NBSS&LUP (1994), cabbage can withstand extreme cold 
and frost relatively better than tomato but however, it 
looses its flavour in warm weather. The optimum soil 
temperature requirement for seed germination is 2.8° to 
15.6° C. 
 
Topography 
 
According to the results shown in Tables 1 and 3, the study 
has given an overall impression that the topography of the 
study area is suitable for tomato and cabbage (Tables 1 and 
3). Singhanhalli, Bogur and Venkatapur series are very 
gently sloping to gently sloping (1 - 3% slope) which are 
highly suitable for both tomato and cabbage production 
while Mugli series is moderately suitable for both crops 
because of its moderately sloping nature. Figure 4 further 
explains this clearly. The suitability of topography for the 
production of these crops is necessary especially for 
irrigated vegetable production as most vegetable 
production in India is done under irrigation (Sehgal et al., 
1989). 
 
Soil physical characteristics 
 
The results of soil physical characteristics are shown in 
Tables 1 and 3. The study revealed that the soil depth in the 
study area varies from moderately deep to very deep 
(Figure 5). This will assure good growth of the crops 
because soil depth above 75 cm is considered highly 
suitable for tomato and cabbage production (NBSS&LUP, 
1994). The soils are well drained with Singhanhalli, Mugli 
and Venkatapur series having moderate to rapid 
permeability while Bogur series have rapid permeability. 
Soil   drainage  is   a  very  important suitability criterion for  
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                                 Figure 4: Soil slope classes in study area                              Figure 5: Soil depth classes in study area 

 
 
 
both crops (NBSS and LUP, 1994). Hence, the well-drained 
nature of soils will assure high yield of these crops in the 
study area. 
 
Fertility status of soils 
 
Current soil fertility/Actual productivity 
 
The fertility status of soils is shown in Tables 2 and 3. 
According to Sehgal (1996), current fertility of a soil refers 
to those chemical properties which could easily be altered 
(e.g. exchangeable calcium, available phosphorus and 
calcium mole fraction) due to several factors such as 
farming practices, management decisions, agro-ecological 
conditions, etc.  Such chemical properties must therefore be 
put into consideration for appropriate actions. 

On the average, the current status of fertility of soils in 
the study area could be regarded as medium or moderate 
with limitations ranging from surface gravelliness to coarse 
fragments and soil reaction (pH). A soil productivity 
assessment for major crops undertaken by Amara et al. 
(2016) in the same study area revealed that in terms of 
actual productivity which is also known as current 
productivity, more than half of the area (396.3 ha) which 
makes up 52.1% of the study area has good productivity, 
42.6 ha (5.6 %) has poor productivity, 161.6 ha (21.3 %) 
has average productivity and 144.0 ha (18.3%) has 
extremely poor productivity. However, the trend is 
deviating because in the present study, only one member of 
each land quality group was used because it was observed 
that strong correlations exist among members of the same 
land quality group while in the study conducted by Amara 
et al. (2016), the soil productivity assessment methodology 
used considered  the   inclusion  of  every   parameter in  the 

parametric approach of Riquier et al. (1970). 
 
Potential soil fertility/productivity 
 
The potential fertility status of soils is shown in Tables 2 
and 3. According to Ogunkunle (1993), the chemical 
properties of soils that are not easily altered are considered 
as constituting the potential soil fertility. These include 
cation exchange capacity, base saturation, pH, soil toxicity 
and organic matter content. From the results stated in 
Tables 2 and 3, it is observed that most of the soils do not 
have limitations in these properties for growing tomato and 
cabbage except for soils of the Singhanhalli series where 
the pH is moderately suitable for cabbage production.  

According to NBSS and LUP (1994), soils used for 
growing tomato and cabbage should be well drained and 
the pH should range from 5.5 to 7.0 for tomato and 6.0 to 
6.5 for cabbage. The study has revealed that soils of the 
Singhanhalli series have a pH of 7.7 which falls out of the 
optimum pH range for both crops. As the availability of 
nutrients is largely dependent on the soil pH, growing these 
vegetables on such soils would often experience nutrient 
deficiencies. Most cabbage cultivars are moderately 
tolerant to salt. In saline soils, the plants show die back of 
leaf margins and dark foliage and become more susceptible 
to diseases like black leg. 

However, in a study conducted by Amara et al. (2016) to 
assess the potential productivity of soils in the study area, 
which is the productivity that the soil is expected to show 
after soil improvements, it was reported that almost half of 
the area (365.7 ha) which makes up 48% of the study area 
has average productivity, 135.9 ha (19.9%) has poor 
productivity while 242.9 ha (31.9) showed good 
productivity. Therefore, for sustainable production of  these  
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Table 5. Soil suitability for Tomato production in study area 
 

 
Land quality/soil-site characteristics 

Suitability Rating of Soil Series 
Singhanhalli Mugli Bogur Venkatapur 

Climate (c) 

Mean temperature in growing season S1 S1 S1 S1 
Total rainfall S2 S2 S2 S2 

Rainfall in growing season S1 S1 S1 S1 
Length of growing season S1 S1 S1 S1 

Topography (t) Slope S1 S2 S1 S1 
Wetness (w) Soil drainage S1 S1 S1 S1 

Soil physical 
properties (s) 

Texture S2 S1 S1 S1 
Coarse fragments S1 S2 S2 S2 

Effective soil depth S1 S2 S1 S1 

Fertility (f) 
pH S2 S1 S2 S1 

CEC S1 S1 S1 S1 
CaCO3 in root zone S1 S1 S1 S1 

Soil toxicity (n) 
Salinity (EC saturation extract) S1 S1 S1 S1 

Sodicity (ESP) S1 S1 S1 S1 
 

Source: Author's analysis, 2016 

 
 
Table 6. Soil suitability for Cabbage production in the study area 
 

 
Land quality/soil-site characteristics 

Suitability Rating of Soil Series 
Singhanhalli Mugli Bogur Venkatapur 

Climate (c) 

Mean temperature in growing season S1 S1 S1 S1 
Total rainfall S2 S2 S2 S2 
Rainfall in growing season S1 S1 S1 S1 
Length of growing season S1 S1 S1 S1 

Topography (t) Slope S1 S2 S1 S1 
Wetness (w) Soil drainage S1 S1 S1 S1 

Soil physical 
properties (s) 

Texture S2 S1 S1 S1 
Coarse fragments S1 S2 S2 S2 
Effective soil depth S1 S2 S1 S1 

Fertility (f) 
pH S2 S1 S1 S1 
CEC S1 S1 S1 S1 
CaCO3 in root zone S1 S1 S1 S1 

Soil toxicity (n) 
Salinity (EC saturation extract) S1 S1 S1 S1 
Sodicity (ESP) S1 S1 S1 S1 

 

Source: Author's analysis, 2016 
 
 
 
crops in the study area, the role of integrated soil fertility 
management should not be underestimated. 
 
Major Limitations of soils to crop growth in the study 
area 
 
Tables 5 and 6 present the major limitations that soils of 
the study for hold for growing tomato and cabbage. The 
study has revealed that, climate with the exception of total 
annual rainfall, topography, drainage and soil toxicity are 
highly suitable for growing tomato and cabbage in the 
study area. The potential fertility of soils in the study area is 
also optimal. Soil depth and texture are highly suitable but 
however, the volume of coarse fragments in soils of Mugli, 
Bogur and Venkatapur series is a moderate limitation for 
growing these crops in the study area. Both crops posses 
tender roots which require an appreciable amount of fine 

earth for anchorage and supply of nutrients and water 
uptake. The gravelly nature of these soils would cause 
disturbances to the roots leading to stunting and eventual 
death of plant stands. According to Amara et al. (2013), the 
study area is highly affected by water erosion due to high 
rates of deforestation and unsustainable land use practices 
which are intensified or even caused by the deplorable 
socio-economic conditions of the farmers. In addition, the 
demography in this area is characterized by high poverty, 
rapid population growth and high illiteracy rates. The 
economic losses to such poor vegetable farmers under such 
conditions would be so great if proper care is not taken.  

The good drainage ability of the soils is however an 
advantage as the topography of the land revealed that the 
slope is very gently to gently sloping which will not allow 
water logging since this is one of the serious constraints to 
vegetable  production  in   some    parts of  Karnataka where  
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Table 7. Overall soil suitability status for vegetable production in the study area 
 

Soil Series 
 

Suitability 

Order 
 

Class 
 

Sub-class 
 

Unit 
Tomato Cabbage 

Singhanhalli S Suitable S2 (moderately suitable) S2csf S2csf 
Mugli S Suitable S2 (moderately suitable) S2s S2s 
Bogur S Suitable S2 (moderately suitable) S2csf S2cs 
Venkatapur S Suitable S2 (moderately suitable) S2cs S2cs 
 

Source: Author's analysis, 2016 

 

 

 
farmers have often suffered heavy economic losses due to 
heavy rains emanating from the effects of the South-
Western Monsoon (RaviKumar et al., 2009). The clay loam 
to sandy clay loam texture of the soils especially in the 
Mugli, Bogur and Venkatapur series allows for good 
drainage in the rooting zone of these crops. The study has 
revealed that soils of the Singhanhalli series have a pH of 
7.7 which falls out of the pH optimum range for both crops. 
However, the effect of this would be somehow long-term 
especially under intensive and continuous cultivation of 
these crops. As most nutrients are available within a pH 
range of 6 - 8, the initial cultivation of these crops would 
see better availability and uptake of nutrients but with 
continuous application of mineral fertilizers as demanded 
by many nowadays vegetables because of the high yielding 
cultivars that are of present use in modern agriculture, the 
pH status may change which would further affect the 
availability and uptake of nutrients by the crops in the 
study area.  

 
Soil suitability of study area 

 
The soil-site suitability assessment of the study area 
revealed that the entire study area is moderately suitable 
for tomato and cabbage production (Table 7). However, 
slight to moderate limitations ranging from climate and 
topography to soil properties that affect fertility do prevail. 
The mean temperature and rainfall in growing season, 
length of growing period (LGP), drainage, CEC, CaCO3 
content, salinity and sodicity were highly suitable soil 
characteristics in the study area while total rainfall, slope, 
texture, coarse fragments, pH and soil depth are of 
moderate limitations.  

However, considering the significant contribution of 
these vegetables; tomato (11.3%) and cabbage (5.4%) to 
the 58.6% of total vegetable production in the country, it is 
important that even the only limiting parameter that could 
affect their production should be addressed if the current 
trend in the production of these vegetables is to be 
maintained in the country. This would require crop-specific 
research focusing on the limiting factors not only in the 
present study area but in other areas where vegetables are 
also grown. 
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Conclusions 
 
The soils of Singhanhalli-Bogur microwatershed are 
suitable for growing tomato and cabbage. However, slight 
to moderate limitations ranging from climate and 
topography to soil properties that affect fertility of soils and 
sustainable growth of the crops do prevail. Singhanhalli 
series which covers 78.5 ha (10.3%) of the study area has 
moderate limitations ranging from rainfall to texture and 
soil reaction (pH). Mugli series which covers 22.1 ha (2.9%) 
has moderate limitations ranging from rainfall to slope, 
coarse fragments and soil depth. Bogur series which covers 
237.3 ha (31.2%) has moderate limitations ranging from 
rainfall to coarse fragments and soil pH while Venkatapur 
series which covers 406.6 ha (53.5%) of the study area has 
moderate limitations ranging from rainfall to coarse 
fragments. It is of the view that some of these limitations 
can be improved if proper management practices gearing 
towards integrated soil fertility management are applied.  
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