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Abstract  
Land degradation is major issue, which is increasing day by day, it needs to be addressed with technical interventions. 

Kachchh is unique ecosystem which receives minimal rainfall in Gujarat. Salinity is the amount of salt present in the soil. Salinity has 
various impacts on growth and productivity of crops hence status of soil needs to be evaluated with certain intervals of time. Soil 
monitoring can provide and ideas about crops planning and future required soil management. Present paper reveals status of soil in 
Kachchh.   

 
Keywords: Banni, Kachchh, Soil, Fertile Land. 
 
INTRODUCTION 

Land degradation is global challenge. It is great threat to future which requires more efforts to bring back cultivable and 
fertile land. Due to various factors such as population explosion, soil loss, low vegetation cover (Taddese, 2001, Bai et al., 2008). 
Evaluation of land degradation is very variable and very dynamic (Warren, 2002). Gujarat is facing problem of land degradation in 
some of its districts. It has only 6 percent of canopy cover (Panchal and Pandey, 2002).  

 
Salinity simply means the salt content present in the water. Soil salinity refers to the amount of salt present in the soil. 

Salinity is widely reported abiotic stress in plants depleting crop productivity (Leyva et al., 2011). Salinity affects and nitrogen form, 
photosynthesis, and osmoregulation in maize. Salt stress affected the leaf number and roots of the plant. Hence, photosynthesis was 
also affected. The supply of ammonia supported the growth of plant under stressful conditions. (Hessini et al., 2019). Salinity affects 
plant height, weights of shoot and root, chlorophyll content and ionic composition in sweet pepper. The low salinity marked up plant 
height, Chl a content but increased midrib thickness or leaf margin and vascular bundle measurements. But the high salinity shows 
detrimental effects to the plant. (Khafagy et al., 2009). Study upon two varieties of rice (Oryza sativa L.) Giza178 and Giza177 to 
evaluate the detrimental effects of salinity. The results concluded that the growth parameters such as shoot length and shoot weight 
(including dry and fresh weight both) were badly affected. Along with the physical growth; the photosynthesis and pigments such as 
chlorophyll a, chlorophyll b and carotenoids have shown a negative trend with the salt stress. (Abdallah et al., 2016). 

 
The TSS (total soluble sugars) was observed to markup whereas carbohydrate content dropped in shoots of both varieties in 

response to an increase in salt concentration. In contrast, proline content was found to go hand in hand with salt concentrations, 
showing a positive response to salt stress. Also, antioxidant enzymes such as peroxidase (POX), superoxide dismutase (SOD) and 
catalase (CAT) boosted up with the increasing salt content. This is supported by the argument that the rise in the enzyme levels could 
be due to the generation of ROS. The trehalose was found to accumulate in both the shoots with rising salt concentrations. 

 
Not only salinity there are other soil factors which are associated with the land degradation. Such as land use management 

(Assefa et al., 2020), Soil physiochemical properties (Tellen, and Yerima, 2018). In order to understand the soil of Kachchh, present 
study had focused on status of soil.  
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MATERIAL AND METHODS 
Study area 

 
 

The Kachchh Peninsula is located between latitude 23.13°-24.68°N and longitude 68.10°-71.80°E occupying an area of 
45,612 sq km. It constitutes the Kachchh district of Gujarat State. Its 352 km long southern margin is demarcated by the Gulf of 
Kachchh, which separates the peninsula from Saurashtra. The delta land of Sindh (Pakistan) borders it in the west. Classification of 
sites into saline and non-saline soils leading to selection of saline soils samples of Banni region (Location A, Location B, Location C 
and Location D) 

 
Climate in Kachchh  
Temperature 

Summer starts from April, and it ends till June. Summers are very hot, and place has high humidity. Temperature during day 
can reach to 48 degrees Celsius. Monsoon begins towards the end of June and continue through the month of September.  

 
Rainfall  

Kachchh receives very little rainfall about fourteen inches a year. Rain and temperature as well as soil makes this area a very 
unique ecosystem.  Other season such as winter shows temperature is about 12 degrees Celsius. Sometime temperature goes very 
down up to two degrees Celsius. (Carter, and Gregorich, 2007) 
 
Soil sample collection and handling method 

Soil samples are collected in three different dept. such as 10 cm, 20 cm and 30 cm respectively. Collected samples are packed 
in plastic bags for further processing.   

 
Soil samples are collected from the field. If the sample is too large, reduce clump size, mix, and package a portion of the 

composite to transport to the laboratory. Collect a subsample for determination of moisture content, the subsample is weighed, dried at 
1058C, and reweighed. then remaining sample are dried to a moisture content suitable for further sample handling. Further soil is 
being converted in to reduce clump size, such as by grinding. 

 
Physiochemical analysis of soil  

Soil texture analysis is done with the help of a soil texture triangle. Soil pH and E.C done by pH meter and E.C meter. Other 
methodologies followed for physico-chemical analyses were as per (APHA.,1915 and Maiti.,2013) 

 
RESULTS AND DISCUSSION 
Physiochemical analysis of soil 

Location A. B and C are crop fields for collection of soil samples. Location D is a forest area selected as a pristine site. soil 
analysis provides an idea about adequacy, surplus or lack of available nutrients for crop growth, development and helps to monitor 
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fluctuation brought about by farming practices. Growth, development of plant is characterised through soil fertility and soil fertility 
can be evaluated by availability of macro and micronutrients in crop field.  

 
Soil texture: 
Soil surface alludes to the composition of the soil in terms of the sums of little (clays), medium (sediments), and expansive (sands) 
estimated particles. Soil texture analysis is done with the help of soil texture triangle.   
 

 
Soil texture triangle 

 
 
Location 

 
Sand 

 
Silt 

 
Clay 

 
Soil texture 

Location A 

14.6 24.3 61.1 Clay 
9.6 27.3 63.1 Clay 
11.6 22.3 66.1 Clay 
16 22.8 61.2 Clay 

Location B 

8.3 19.2 72.5 Clay 
7.7 14.7 77.6 Clay 
7.7 12.4 79.9 Clay 
11.5 16.1 72.4 Clay 

Location C 

18.2 24.2 57.6 Clay 
6.4 17.5 76.1 Clay 
24 20.7 55.3 Clay 
11.4 20.7 67.9 Clay 

Location D 

43 22.3 34.7 Clay loam 
46.5 20.3 33.2 Sandy clay loam 
41.8 20.5 37.7 Sandy clay 
43 22.3 34.7 Clay loam 
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pH 
Soil pH influences the availability of plants in the ecosystem. In agro ecosystems show maximum or near-maximum growth 

in the pH range 5.5 to 6.5 pH. 10. (Truog., 1947).  Low pH affects net proton release, root respiration and root growth (Yan et al., 
1992). pH ranges of location fall under moderate alkaline to strongly alkaline.  

 

Location Soil strata pH 

Location A 

0-10 7.9 

11-20 8 
21-30 8.2 

Mixture 7.5 

Location B 

0-10 8.5 

11-20 8.2 
21-30 8 
Mixture 7.9 

Location C 

0-10 7.5 
11-20 7.6 
21-30 7.9 
Mixture 7.5 

Location D 

0-10 8.2 
11-20 7.5 
21-30 8.5 
Mixture 7.5 

pH General interpretation of soil properties (followed by MMSOIL-Gov. of India-2011) 
 

pH range Soil Properties 
4.6 - 5.5 Strongly acidic 
5.6 - 6.5 Moderately acidic 
6.6 - 6.9 Slightly acidic 
7 Neutral 
7.1 - 8.5 Moderately alkaline 

 8.5 Strongly alkaline 
 
Electric Conductivity (EC (dS/m)  

Conductivity is a measure of water's capability to pass electric flow. This ability is directly related to the concentration of ions 
in water. Electric conductivity is important for agricultural management practices. Electric conductivity is significantly correlated with 
use of nitrogen and environmental effects. High pH and electric conductivity effects microbial mediciated soil process (Smith and 
Doran., 1997) 
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Soil texture and bulk density is very significant for optimum soil water content. In Clay soil and Clay + loam soil maximum 
bulk density is 0.2 for maximum rooting (Jones., 1983).). Bulk density of location D is higher than other location. 
 
Specific Gravity     

The specific gravity ranges between 2.65 to 2.85 of soil particles.  Soils with organic matter and porous particles can show 
specific gravity values below 2.0. Soils with presence of heavy substances may have values above 3.0. specific gravity of Lication A, 
B, C is higher than location D  

 
 
Moisture (%) 

Soil moisture is a very variable parameter. Presence of soil moisture can be due to climatic factors or human activity as 
irrigation in crop fields. Soil moisture variations mostly occur one meter below the surface. The water content is variable according to 
soil texture, for sandy soil 3 percent to 10 percent and for clay soil 20 to 40 percent is recommended.  Moisture percentage of Location 
A and D is higher than Location B and Location D.  
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Water Holding Capacity (WHC %) 

Water holding capacity is amount of water in soil. Soil texture an organic matter is important factor which corelates to the water 
holding capacity. Location C below surface soil has more water holding capacity than other location.  

 

 
 
Total Hardness (mg/kg) 

Water hardness influences crops concerning metal toxicity. In softer water membrane permeability is increased. Calcium also 
competes with other ions for binding spots. Hardness is significantly correlated with ion uptake in plants. Total hardness of surface is 
higher on Location C than other location such as A. B, and D 
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 Calcium hardness (Ca Hardness gm/kg) 

Water containing calcium carbonate at concentrations below 60 mg/l is generally considered as soft; 60–120 mg/l, 
moderately hard; 120–180 mg/l, hard; and more than 180 mg/l, very hard (McGowan, 2000). Calcium harness of surface is higher at 
location C. 

 

 
 
Magnesium (Mg Hardness gm/kg)  

Ever increasing population, urbanization and modernization are posing problems of sewage disposal and contamination of 
surface waters like lakes. Natural water gets contaminated due to weathering of rocks, leaching of soils and mining processing, 
etc. Mg hardness at surface of location C is higher than other location such as A, B and D 
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Chloride Cl (%)     

Chlorides are present in both fresh and salt water and are essential elements of life. Salts such as table salt are composed of 
ions that are bonded together. When table salt is mixed with water, its sodium and chloride ions separate as they dissolve. Chloride 
ions in the environment can come from sodium chloride or from other chloride salts such as potassium chloride, calcium chloride and 
magnesium chloride. Chloride content at surface is higher than other location such as A, B and D. 

 

 
 
Organic carbon percentage OC (%)    

Carbon rich soil increases cation exchange capacity in soil. (Liang et al., 2006). Organic carbon at location A is higher than 
location C, followed by location D.  
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Nitrogen (N kg/ha)  

Nitrogen is an essential macronutrient. Its deficiency compromises the nutritional qualities of crop plants. It is an important 
element in many biomolecular structures like amino acids and nucleic acids. Hence, it affects the protein quality in crops while in 
cereal crops the excess nitrogen alters thymine and lysine proportions. The increasing nitrogen content improves kernel quality 
whereas in oil plants the leads to increase in proteins and decreasing oil concentrations simultaneously. (Blumenthal et al., 2008). 
Nitrogen content at surface of location A and D is higher than Location B and D.  Nitrogen may be higher at location A dur to use to 
fertilizer.  

 

 
 
Phosphorous (P kg/ha) 

The literature suggests that phosphorus more than 1.00% in dry weight of tomato plants is considered as toxic (Jones Jr, 
1998). Location A surface soil has more phosphorus content than other location comparatively.  



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2021/10.07.106 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:7(5), July: 2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 4th July  

 Publication Date:30th July 2021 

 

 
67 

 

 
 
Potassium (K kg/ha)  

The potassium is an essential element. Its deficiency leads to the interference in photosynthesis, respiration, translocation and 
mechanisms of enzymatic actions. Potassium plays a great role in protein quality and quantity, seed quality, disease resistance, crop 
yield and its quality (Usherwood, 1985).  

 

 
 
Sulphur (S ppm) 

Sulphur is an essential mineral required for plant growth and development. Hence, deficiency of sulphur interferes with 
productivity. Sulphur concentrations in soil play an important role in the mineralisation process (Scherer, 2001). The sulphur is bound 
to carbon and nitrogen in soil. The atmospheric sulphur also plays a role to meet sulphur-based growth requirements. Whereas more 
than the 95% of total sulphur present is organic and rest is found to be inorganic. Sulphur is a structural component of two amino acids 
- methionine and cysteine. (Tabatabai, 1984).  
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Sodium (Na%)    

The high sodium concentrations can result in salt stress. The salt stress can also lead to necrosis/death of the species. The 
alteration in sodium concentrations also leads to change in ionic composition. It also affects the ion efflux mechanisms or functioning 
of sodium pumps resulting in ionic imbalances. The low content of sodium limits acropetal or basipetal translocation. Hence, the 
alteration in sodium concentrations shows a negative trend with the plant growth. (Lessani & Marschner, 1978). Sodium at location C 
is higher than Location, A, B, D.  

 

 
 
Boron (B ppm) 

Boron toxicity interferes with crop productivity. The high boron leads to metabolic and physiological changes in plants. It is 
reported that high concentration of boron leads to error in the mitotic process which results in abnormalities at gene level in many 
plant species (Kekec et al., 2010). The toxicity also declines the crop yield significantly. (Cartwright et al., 1986). 
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Cation Exchange Capacity (CEC %)  

CEC stands for the cation exchange capacity. It is a measure of magnitude of exchange capacity (Chapman, 1965). It is 
reported that the cation exchange capacity of plant roots and nitrogen concentration is positively correlated. The increasing capacity 
for cation exchange would enhance the plant’s ability to uptake or absorb cations which serves as minerals. The demotion in CEC 
could be the reason why we need fertilisers for the plant growth as it could lead to poor absorption of minerals from the soil by roots 
(McLean et al., 1965, Chapman, H. D. 1965).  

 

 
  
Copper (Cu ppm) 

The micronutrient composition of soil greatly affects the plant’s physiology and growth; ultimately affecting yield. The 
normal copper content in agriculture soil ranges between 5 to 30 mg per kg. The high Cu concentration alters various physiological 
processes including seed germination, photosynthesis and pigment content in wheat crops. The plant height, leaf surface area, biomass 
and grain yield have been reported to decline while ROS increases with copper toxicity. The Cu toxicity also alters the mineral uptake 
by the plants from the soil. However, plants' responses to the Cu concentration in soil varies species to species. (Adrees et al., 2015) 
Copper at Location D is more at compared tp other location such as A, B and C. Copper is less at location A, B, C due to cultivation.  
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Manganese (Mn ppm) 

Manganese is an essential element. Excess manganese in plants impacts metabolic and physiological processes. Its toxicity 
restricts absorption, translocation, exploitation of other minerals. The high concentration also alters enzymatic actions and plant 
hormones. The symptoms of Mn toxicity vary species to species. (El‐Jaoual & Cox, 1998). Manganese is higher at location Location 
A and D surface as compared to other location.  

 

 
 
Zinc (Zn ppm)  

Zn is a cofactor and ensures proper functioning of enzymes. Zinc is reported to affect leaf morphology and anatomy. The 
excess of Zn also damages Photosystem II by reducing D1 and D2 protein content. Zn toxicity leads to decline in Chlorophyll contents 
significantly and alters the chloroplast structure. (Todeschini et al., 2011). Zin is higher at location B surface than other location.  
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Ferrous (Fe ppm) 

Fe is significant in maintaining quality and regulating biomass. The fe is a structural element of chlorophyll, hence, its 
deficiency greatly affects photosynthetic rate and chloroplast structure. Fe deficiency decreases the crop yield and its nutritional 
quality. Increasing Fe content can mitigate the nutritional issues of edible plant products and plant qualities. (Briat et al., 2015). 
Ferrous is higher at surface than other strata of soil. Ferrous at location A is higher than other location of soil.  
 

 
 
Conclusion 

There are several factors associated with land degradation. Soil of representative areas are illustrating that soil texture is clay 
loam type which easily forms hard clusters which are not beneficial for plant growth and to improve soil structure, reduce degradation 
of soil and increase plant diversity, Ca and salt tolerant plants play important role in the area. Soil of all representatives’ areas is 
Moderate alkaline to strongly alkaline which require intervention to reduce alkalinity. Present study will be helpful for soil scientist 
and ecologist to generate better plan for land restoration and soil amendment for cultivation of crops.  
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