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ABSTRACT: 

Forest fire is a type of natural ecological disturbance that affects ecosystem composition, structure, and 

function on varying scales at both the landscape and regional levels. Based on the findings of the current 

paper, it is concluded that fire has a significant impact on nutritional position in Garhwal forests by 

reducing soil composition along an altitudinal gradient at any level and regardless of understory 

vegetation. Preserving these minerals can be achieved through better management methods, such as early 

controlled burning and educating the local villagers about the harmful effects of disastrous forest fires. 

Despite this, the majority of forest fires are caused by non-woody forest products and the growth of 

cultivable land, which have detrimental effects on biodiversity, nitrogen levels, and regeneration potential. 

Moreover, forest fires also contribute to warming of the climate and greenhouse effect. Uttarakhand, an 

Indian state in the Western Himalayas, experiences a significant difficulty with forest fires during summer 

season, which have repercussions for entire forest ecosystems of the region. 

 

Keywords: Fire Effect, Soil Nutrients, Garhwal Himalayas, Forest 

 
1
Dr. Smriti Kukshal, Assistant Professor, Department of Botany, Harsh Vidya Mandir (PG) College, Raisi, 

Haridwar, Uttarakhand 
2
Dr. Sarika Maheshwari, Assistant Professor, Department of Botany, Harsh Vidya Mandir (PG) College, 

Raisi, Haridwar, Uttarakhand 
3
Dr. Sanjay Kumar Kataria, Professor, Department of Botany, B. S. A. (PG) College, Mathura, Uttar 

Pradesh 
4
Dr. Vidyotma, Professor, Department of Chemistry, B. S. A. (PG) College, Mathura, Uttar Pradesh 

 
5
Corresponding Author: Dr. Sarika Maheshwari 

 

Introduction 
The Himalayan region experiences annual forest fires 

that have a devastating impact on the local climate, 

vegetation, animals, and people's livelihoods. The 

Chir Pine (Pinus roxburghii) trees are at risk of forest 

fires due to their tendency to drop their resinous 

leaves during the summer season.  

 

Problems are commonly experienced during the 

annual cycle of forest fires. Despite the fact that the 

reasons for forest fires can vary, they are often 

deliberately started to disrupt forest procedures. 

Indian woods' forest fire research reveals the crucial 

role that fire plays in the devastation of the entire 

country. In the temperate zone (1500 to 3100 m, 

a.s.l.), of Garhwal Himalayas, intentional fires are 

believed to aid in the preservation of grasses for cattle 

and the collection of fodder and non-wood forest 
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goods. (Kumar et al,.2013) 

 

To investigate these effects on selected forest types 

with attention to the slope aspects involved, seven 

natural forest varieties were studied (NE, NW, SE, 

and SW) to establish their impact on forest structure, 

composition, or soil characteristics.  

 

The distribution of the sample plots for each forest 

type was stratified random. The Importance Value 

Index, Shannon Wiener diversity index, Simpson's 

concentration of Dominance, the Simpson diversity 

indice, Pielou equitability, and Margalef species 

richness index were used to explain the differences in 

forest structure and composition on various slope 

aspects of sites using standard software.  

 

The forest's biodiversity is greatly influenced by the 

variety of trees. With an increase in ecosystem 

resilience to disturbance, natural forest ecosystems 

with a range of tree species may experience greater 

productivity over time than those with low or no tree 

diversity. The productivity of species at large scales is 

typically linked to long-term diversity. (Sharma et 

al,.2010) 
 

The predictability of the environment is reflected in 

species diversity within any community. Tree species 

diversity increases as the environment becomes more 

favorable and probable, which is linked to climate and 

forest yield. The temperature regime of any location is 

heavily influenced by its altitude and slope. (Holland 

and Steyn, 1975) 

 

Topography, slope aspect, inclination of the slope, 

and type of soil also affect composition in terms of 

forest structure at a height. (Champion and Seth 1968) 

Depending on the slope aspect of the location, there 

may be variations in the period of insolation at 

different altitudes, leading to various microclimates in 

diverse landscapes. (Semwal, & Mehta, 1996) 

 

Therefore, the moisture content of soil and the 

distribution of certain plant communities over 

different faces of a slope are often related to this 

microclimate. The south-facing slopes of the 

Himalayas are considered to be warmer and dryer due 

to longer exposure times during the day, while the 

north-faced slope is cooler because they receive less 

sunlight. (Mishra 1968) 

 

The representation of community structure and forest 

productivity in mountain areas is often exaggerated in 

ecological studies. These studies commonly overlook 

the influence of slope aspects, leading to an 

overestimation of the parameters. This research on 

mountain communities fails to consider the significant 

role that slope aspects play in determining the 

community structure and forest productivity. (Fenn et 

al,.1998) 

 

The Effects of Fire on Soil in the Garhwal 

Himalayas 

P. roxburghii, Picea spinulosa and Pinus wallichians 

are among the forests that depend on fire as a 

significant source of disruption of the ecosystem. 

When these forests are situated in dry areas, they 

become highly susceptible to fires. While both P. 

wallichianna and P. roxburghii forests face 

destruction by fire annually, the mature stands of the 

latter species exhibit greater resistance to fire 

compared to the former. 

 

Soil organic matter (SOM) can be altered chemically 

and partially by fire impact, for example 

decomposable and hydrophobic. (Bhandari et 

al,.2000) The variability in soil C and nutrient losses 

during wildfires is significant, and the estimation of 

SOM, C, or dietary effects due to fire is still 

uncertain. (Semwal & Mehta, 1996) 

 

Fire is highly important in maintaining the energy and 

carbon balance in soil. When it burns organic matter 

in the soil, it affects the depth and structure of this 

matter. This, in turn, leads to changes in its chemical 

composition and results in an increase in 

noncombustible elements and nutrients. Additionally, 

fire has the potential to either increase or decrease the 

availability of nitrogen in the soil. (McKinnell, 2000) 

The nutrient dynamics within an ecosystem are 

significantly influenced by various factors such as the 

specific characteristics of fires, including their type 

and frequency, the amount of fuel present, the timing 

and season of the burn, the composition of vegetation, 

the topography of the area, and the post-fire weather 

conditions. 

 

Variation in forest types also affects the frequency of 

fires and tree density. Pine Forest has a higher fire 

frequency, which results in fewer tree species; in 

percentage controlled by the plant population, this 

effect is less pronounced in Public Counties (PF). So, 

while all classes of fires may help tree regeneration, 

low class also helps with seedlings and growth.  

 

Conclusion 

Maintaining the regeneration of species is crucial for 

preserving biodiversity and plant density in any 

ecosystem. Future in-depth studies on forest fires can 

be based upon this study, while additional research is 

required to explore the ecological implications and 

effects of fire on forested areas. The availability of 
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nutrients for plant absorption or volatilization, which 

causes them to disappear from the area, varies 

depending on the type of fire and it was observed that 

fire can have diverse effects on nutrients due to 

various factors such as carbon metabolism. (Harden et 

al,.2000) 

 

References 
Bhandari, B. S., Mehta, J. P., & Tiwari, S. C. (2000). 

Fire and nutrient dynamics in a Heteropogon 

contortus grazingland of Garhwal Himalaya. 

Tropical ecology, 41(1), 33-39. 

Champion HG, Seth SK. 1968. A Revised Survey of the 

Forest Types of India. New Delhi: Manager of 

Publications, Government of India Press, 404 pp.  

Curtis JT, McIntosh RP. 1950. The interrelations of 

certain analytic and synthetic phyto sociological 

characters. Ecology, 31: 434−455.  

Fenn ME, Poth MA, Aber JD, Boron JS, Bormann BJ, 

Johnson DW, Lenly AD, McNulty SG, Ryan DF, 

Stottlemeyer R. 1998. Nitrogen excess in North 

American ecosystems: predisposing factors, 

ecosystem responses and management strategies. 

Ecological Applications, 8: 706−733.  

Franklin JF, Perry DA, Schowaltr ME, Harmon ME, 

Mckee A, Spies TA. 1989. Importance of 

ecological diversity in maintaining long-term site 

productivity. In: DA Perry, R Meurisse, B Thomas, 

R Miller, J Boyle, J Means, CR Perry and RF 

Powers (eds), Maintaining the long–term 

productivity of Pacific Northwest forest 

ecosystems. Portland OR: Timber Press, pp. 82−97.  

Gaur RD. 1999. Flora of the District Garhwal North 

West Himalaya (with ethnobotanical notes). 

Srinagar (Garhwal) India: TransMedia Publication. 

pp. 48-597.  

Harden, J. W., Trumbore, S. E., Stocks, B. J., Hirsch, A., 

Gower, S. T., O'neill, K. P., & Kasischke, E. S. 

(2000). The role of fire in the boreal carbon budget. 

Global Change Biology, 6(S1), 174-184. 

Holland PG, Steyn DG. 1975. Vegetational responses to 

latitudinal variations in slope angle and aspect. 

Journal of Biogeography, 2: 179−183.  

Huang W, Pohjonen V, Johansson S, Nashanda M, 

Katigula LO. 2003. Forest structure, Species 

composition and diversity of Tanzanian rain forest. 

Forest Ecology and Management, 173: 11−24.  

Knight DH. 1963. A distance method for constructing 

forest profile diagrams and obtaining structural 

data. Tropical Ecology, 4: 89-94  

Kumar, M., Sheikh, M. A., Bhat, J. A., & Bussmann, R. 

W. (2013). Effect of fire on soil nutrients and under 

storey vegetation in Chir pine forest in Garhwal 

Himalaya, India. Acta ecologica sinica, 33(1), 59-

63. 

Margalef DR. 1958. Information theory in ecology. 

Genetics and Systematics, 3: 36−71. 

McKinnell, F. H. (2000). Forest Fire Management in 

Bhutan: Consultancy Report. Project Facilitation 

Office. 

Mishra A, Sharma CM, Sharma SD, Baduni NP. 2000. 

Effect of aspect on the structure of vegetation 

community of moist Bhavar and Tarai Shorea 

robusta forest in Central Himalaya. Indian Forester, 

126(6): 634−642. 

Mishra R. 1968. Ecology Workbook. Calcutta: Oxford 

and IBH Publishing Co., p. 244. 

Mitchell HL, Chandler RF. 1939. The nitrogen nutrition 

and growth of certain deciduous trees of 

Northeastern United States. Black Rock Forest 

Bulletin, 11: 1–94.  

Morwin HD, Peach PM. 1951. Exchangeability of soil 

potassium in and, silt and clay fractions as 

influenced by the nature of complementary 

exchangeable cations. Proceedings of Soil Science 

Society of America, 15: 125−128.  

Murphy HP. 1958. The fertility status of some soils in 

Ethiopia. Ethiopian: College of Agriculture Press, 

pp. 258.  

Olsen SR, Cole CV, Watanabe FS, Dean LA. 1954. 

Estimation of available phosphorus in soils by 

extraction with Sodium bicarbonate. U.S.: 

Department of Agriculture Circular, p. 939.  

Phillips EA. 1959. Methods of Vegetation study. New 

York: Henry Holt & Co. Inc., p.107 Pielou EC. 

1966.  

Putman RJ. 1994. Community Ecology. London: 

Chapman & Hall.  

Rahbek C. 2005. The role of spatial scale and the 

perception of large-scale species-richness patterns. 

Ecology Letters, 8: 224−239. 

Semwal, R. L., & Mehta, J. P. (1996). Ecology of forest 

fires in chir pine (Pinus roxburghii Sarg.) forests of 

Garhwal Himalaya. Current Science, 70(6), 426-

427. 

Sharma, C. M., Baduni, N. P., Gairola, S., Ghildiyal, S. 

K., & Suyal, S. (2010). Effects of slope aspects on 

forest compositions, community structures and soil 

properties in natural temperate forests of Garhwal 

Himalaya. Journal of Forestry Research, 21(3), 

331-337. 

The measurement of diversity in different types of 

biological collections. Journal of Theoretical 

Biology, 13: 131−144. 

 


