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Abstract:  The present study aimed to estimate the heterogeneity of soil physicochemical properties in riparian zones at the three lateral buffer 
of riparian forest of the Dikhu river, Nagaland. Soil physicochemical properties of three lateral buffers i.e.,10~100 m (zone –III, the intact forest,  
which is undisturbed by human activities), 100~300 m (zone-II, the cultivate land) and >300 m (zone-I, the human habited land) from river edge 
along one side of the riparian zones were measured. The soil pH, soil moisture, organic carbon, organic matter and available nitrogen were 
higher in the intact forest as compared to the other two zones i.e., cultivated area and the human habited area  Seasonal variations, distance  .
from river edge and nature of different land use system were the main responsible factors affecting soil physicochemical properties  the riparian 
in this study.
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Riparian forests are vegetated areas that locate 

immediately adjacent of streams  lakes, swamps, or other ,

surface waters and differ from the uplands because of 

periodical flooding, stagnant water, high soil moisture 

condition and the unique assemblage of living organisms 

found there (Mongkolsawat 2008). The effects of disturbance  

on riparian soils are variable. Riparian zones are unique and 

dynamic systems. Major types of disturbance that impact 

these systems include management activities such as 

livestock grazing, timber harvest, recreational use, and the 

creation of physical structures like dams and roads, or natural 

perturbation such as fire, beavers, wind throw, and the action 

of water. In particular, impacts of livestock grazing on riparian 

soils include soil compaction, breakdown of undercut stream 

banks, and increased loss of sediment due to excessive 

removal of stabilizing vegetation. Timber harvest increases 

soil erosion and alters soil microclimates by increasing soil 

temperatures. Standing water that is present during all or part 

of the year produces unique water and soil conditions in 

riparian zones, which results in plant communities that are 

distinct from upland habitats (Michelson and Veto 2000). 

Riparian zones possess high levels of soil moisture due to 

both the presence of water in the stream and the movement 

of groundwater into the rooting zone of riparian vegetation 

(Bilby 1988). Fluctuations in groundwater levels that 

influence the nature and extent of plant production and 

microbial activity are responsible for much of the variation in 

riparian zone soil (Michelson and Veto 2000). Accelerated 

decomposition rates result in rapid nutrient release to riparian 

soils (Edmonds 1980). One of the major difference of riparian  

soils compared to upland is that they tend to be wetter and 

are subjected to fluctuation water tables that may reach the 

soil surface (USDA-NRCS 2005). In general, because of their 

position within the landscape, riparian soils are recipients of 

sediments and other materials from the watershed and are 

also important regulators and transformers of energy and 

materials between terrestrial and aquatic ecosystems 

(Caiman and Decamps 1997, Hill and Cardiac 2002). The 

changing land use practices, deforestation in the catchment 

and river banks, agricultural expansion, increasing 

population and pollution are some of the major threats to the 

riparian ecosystem (Motet and Savant 2013). The spatial 

heterogeneity of riparian soil properties is mainly affected by 

parent material, topography, vegetation, climate, biological 

conditions and human activities such as land use changes 

and agriculture (Liu et al 2013). Analysing the relationship 

between soil organic carbon (SOC) and N, P, pH values and 

bulk density in riparian zone, is important to understand the 

condition of soil fertility of riparian zone, the composition of 

soil organic matter and the condition of soil quality as well as 

the supply ability of nutrients (Quaint al 2017). The present et 

study was conducted to evaluate the variation in soil physico-

chemical properties of riparian soil at the three lateral buffer 

zones of the  riparian forest of Dikhu river, Nagaland.

MATERIAL AND METHODS

Experimental area and sampling site: The study site lies 

between 26 15′11″ to 26 5′18″ latitude and 94 31′43″ to 0 0 0
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