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Abstract –The main sources of litter are forests, grasslands and aquatic plants. The quantity and chemical 
nature of litter depends upon the type of vegetation of the forest. The inorganic constituents of litter are 
Calcium, Potassium, Magnesium, Iron, Manganese, Silicon, Copper, Aluminium, Phosphorous, Nitrogen etc. 
Difference in the concentration of these inorganic chemicals has been recorded according to the type of forest. 
In the present study the elemental mobality of the nutrients returned through litter of Quercus incana (oak) and 
Shorea robusta (Sal) during pre & post monsoon seasons. The analysis showed that the concentration of macro-
nutrients available from leaf and twig was higher in post-monsoon season, and also nutrient release from litter 
ofShorea robusta (Sal) is more than litter of Qurcus incana (Oak). 
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I. Introduction : 
Litter decomposition is a complex process in which both physical and biological agencies participate 

either together or separately to reduce the litter to soil organic matter and mineral elements (Singh and Gupta 
1977); Swift et.al. 1979; Charley and Richards 1983). The litter is broken down by the activity of decomposer 
community such as micro-organisms and invertebrate soil animals (Carlisle et. al. 1967; Gessel and Turner 
1974; Ewel 1976 and Edward 1977). The predominant control of litter decomposition in different vegetation 
types has been attributed undoubtedly to the temperature and moisture limitation by a number of workers 
(Griffin 1972; Meeentemeyer 1978), Lambert et. al. 1980; Woods and Raison 1983). Climatic variables also 
play a vital role in controlling the decay rate (Lanuza et.al. 2018). Principal physico-chemical factors which 
affect the decomposition rate have been reviewed by Swift et. al. (1979). Wherein, they have discussed mainly 
the role of moisture, aeration, oxygen content, carbon-dioxide, pH and temperature which affect the micro-
organisms and decay rates. Pandey and Singh (1981), while working in Oak-conifer forest of Himalaya found a 
linear relationship of decomposition rate with rainfall and temperature. In the same year, Gupta and Singh 
investigated decomposition of plant material in a tropical grassland and the impact of plant species. Whether 
variables and chemical composition Lousier and Parkinson (1976) observed that nitrogen, calcium and 
potassium constituted 89% of the total return and the sequential order by weight of these elements was 
Ca>N>Mg>P>Zn>Fe>Mn>Na>Cu, which was almost similar to the order given by Rodin and Basilevich 
(1967) for some Russian aspen forests. However, the rate of nutrient returned (especially Nitrogen) was higher 
in tropical than temperate forests. It was due to high rate of litter fall in tropical than temperate forests and 
higher concentration of nitrogen as reported for tropical forests by Nye (1961). 
 

II. Material and Methods 
A field study was conducted for two years in Mussoorie Himalaya. The area of study is located from 

770 east longitude to 780 20′ east longitude and 300 north latitude to 300 30′ north latitude with the altitude 
ranging from 330 to 200 m from sea level about 60% of the total area is covered with forest and 14% represent 
cultivated area fields. The vegetation concerns to three main types (a) tropical (b) temperate (c) alpine. The 
number of locations selected for litter analysis is two namely : Bhattafall (S1) and Phakot (S2) lying in 
Mussoorie hills. 

 
III. Results and Discussion 

The sample of decomposing leaves and twigs collected from the study sites for the analysis of nutrients 
were oven dried at 800 C (suitable temperature) after standardisation of the technique and then it was powdered 
in a Thomas Wiley Mill. The powdered samples were weighed and ashed in a muffle furnace at 5000 C and HCl 
extract was prepared for the estimation of nutrients. 

Thereafter the chemical analysis of litter at an initial stage, as well as, at various stages of 
decomposition was done following standard methods (Piper 1944 and Allen 1974). Magnesium was determined 
in an Atomic absorption spectrophotometer (Pye unican 3200). Phosphorous was determined by 
phosphomolybdic colorimeter method as suggested by Misra (1968). To estimate the concentration of potassium 

DOI: 10.9790/2402-1408047779                          www.iosrjournals.org                                                    77 | Page 



Comparative Study on nutrient release from litter of Qurcus incana and Shorea robusta 

and calcium, the systronics flame photometer was used (Vogel, 1961). Total nitrogen was estimated by 
Kjeldahl’s method (Loomis and Shull, 1937). 
The data on litter analysis for various nutrients as total of leaves and twigs has been presented in the tables 1 and 
2. At each sampling sites almost all the plantation showed an unimodel pattern of leaf fall. 
 
Sampling Site (S1) – At this site, the dominant species was Q. incana (oak) Calcium and Nitrogen were the 
dominant nutrients in both the season. However in first year, the calcium concentration was higher than that of 
Nitrogen. The percentage of other available nutrients, Phosphorous and Magnesium, there was great variation in 
the percentage concentration of the two. Potassium content was observed to be more than that of the Phosphorus 
and Magnesium. 
Sampling Site (S2) – There were two species of trees viz. Q. incana and Shorea robusta at this site but the 
dominant species was Shorea robusta at this site. In this site, the nitrogen was found dominant. The mobility of 
the nutrients was in the order of N>Ca>K>Mg>P. 
 

Table 1 : Litter analysis for macronutrients concentration at the sampling sites during pre-monsoon 
season 

S.No. Dominant 
Species 

Sampling 
Sites 

Component Macronutrients (%) 
N P K Ca Mg 

1 Quercus 
incana 

S1  
1st year 

Leaf & Twig 0.16 0.03 0.03 0.18 0.01 

S1 
2nd year 

Leaf & Twig 0.15 0.02 0.03 0.17 0.01 

2 Shorea 
robusta 

S2  
1st year 

Leaf & Twig 0.80 0.02 0.20 0.59 0.13 

S2 
2nd year 

Leaf & Twig 0.92 0.03 0.4 0.77 0.20 

 
Table 2 : Litter analysis for macro nutrients concentration at the sampling sites during Post-monsoon 

season 
S.No. Dominant 

Species 
Sampling 
Sites 

Component Macronutrients (%) 
N P K Ca Mg 

1 Quercus 
incana 

S1  
1st year 

Leaf & Twig 0.19 0.06 0.04 0.20 0.02 

S1 
2nd year 

Leaf & Twig 0.20 0.07 0.03 0.22 0.03 

2 Shorea 
robusta 

S2  
1st year 

Leaf & Twig 1.48 0.11 0.58 1.27 0.22 

S2 
2nd year 

Leaf & Twig 1.53 0.12 0.55 1.25 0.25 

 
IV. Conclusion 

 The purpose of this comparative study was to find the nutrients release from litter of Quercus incana 
(Oak) and Shorea robusta (Sal) in different seasons. We have calculated different macro-nutrients release from 
the litter of two mentioned trees during pre and post monsoon seasons. This study on litter from Shorea robusta 
(Sal) indicated that there was more released of nutrients that what is was from Quercus incana (Oak). During 
post-monsoon season the value of nitrogen, potassium, phosphorous, calcium and magnesium released is higher 
than the values of these nutrients released during pre-monsoon season. 
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