
 

INT J CURR SCI 2016, 19(2): E 105-110 

RESEARCH ARTICLE                                                                            ISSN 2250-1770  

Physico-chemical changes in soils of Gulmarg (India) as influenced by tourism 

Irfan Nabi Bhata*, Arpita Awasthib and Faisal Nabic 

aDepartment of Environmental Biology, APS University, Ananthpur, Rewa-486 003 (MP), India 

bDepartment of Botany, Government TRS Autonomous College, Rewa-486 003 (MP), India 

cDepartment of Olericulture, SKUAST, Srinagar, Jammu and Kashmir, India 

*Corresponding author: drirfannabi@gmail.com 

Abstract 

The present study was conducted in Gulmarg Meadow and composite soil samples were collected randomly 

during the study in the autumn season in disturbed and undisturbed sites of the region, and mean of the results were 

analyzed for different physic-chemical characteristics of soil. The soils in the study area fall in the sandy loam class. 

There was a marked difference in pH, EC, Organic carbon, Soil moisture, N, P and K. between disturbed and 

undisturbed sites. Regarding clay, slit and sand percentages (soil texture) no marked difference appeared between 

disturbed and un-disturbed sites. 
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Introduction 

Gulmarg, one of the most famous tourist 

resorts, is in a class of its own in the prettiness and 

quaintness stakes. Nestled at 9,000 feet, accessible 

only by a switchback bumpy road up from the plains. 

This place is located in the Baramulla district of 

Jammu and Kashmir. Gulmarg is located 52 km from 

Srinagar city, geographical coordinate’s 34.05°N 

74.38°E and occupying an area of 180 km². Gulmarg 

has a rich and diverse touristic product that holds the 

potential to be one of the most attractive tourist 

destinations for both leisure and sports tourism across 

the whole Kashmir Himalayan region. Negative 

impacts from tourism occur when the level of visitor 

use is greater than the environment's ability to cope 

with this use within the acceptable limits of change.  

Uncontrolled conventional tourism poses 

potential threats to many natural areas around the 

world. It can put enormous pressure on an area and 

lead to impacts such as soil erosion, increased 

pollution, and natural habitat loss. Tourists using the 

same trail over and over again trample the vegetation 

and soil, eventually causing damage that can lead to 

loss of biodiversity and other impacts. Soil is very 

susceptible to trampling and vehicle uses. As a 

consequence, the impact outdoor recreation activities 

have on soil has received a great deal of attention 

from researchers (Hammitt and Cole, 1998). Keeping 

in view the negative impacts of over-tourism, present 

study was conducted to assess the physico-chemical 

characteristics of soils in disturbed and un-disturbed 

sites of Gulmarg tourist area. 
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Materials and Methods 

The study was carried out in Gulmarg 

Meadow, Kangdoor (first stage of Gondola lift at an 

elevation of 3,099 m) and at Apharwat (second stage 

of Gondola at an elevation of 3,979 m). These sites 

were selected by physical observation of the area and 

on the basis of the tourist preferred areas. The 

selected areas were classified into Disturbed and 

undisturbed sites. Disturbed sites include children 

park site (Gulmarg), Near Gondola site (Gulmarg), 

Kangdoor site, and Apharwat site. Undisturbed sites 

include Near TRC office site (Gulmarg), Near Masjid 

Sharief site (Gulmarg) and Golf Course site 

(Gulmarg).  

Composite soil samples were randomly 

collected from each site during autumn season for 

three consecutive years from 2011-2013, through 

proper sampling procedures. The pH and electrical 

conductivity was determined in the soil-water 

suspension (1:2.5) with the help of digital pH meter 

(Model Delux-101E) and digital conductivity meter 

(Model ELCO-CM 180) (Jackson, 1973). Soil 

Moisture was determined by Gravimetric method. 

Soil Texture was determined by Bouyoucos 

hydrometer method (1962). The potassium 

dichromate rapid ETDA method (Walkley-Black, 

1934) was followed for the estimation of soil organic 

carbon. Total nitrogen was determined through 

Kjeldahl method (Piper, 1966). Available potassium 

was determined by flame photometer method (Olsen 

1954). Available phosphorus was determined through 

spectrophometeric method (Jackson, 1973). 

Table 1. Physico-Chemical Characteristics of soil at Gulmarg 

S.No Site Ph 
EC               

ds/m 

OC                

% 

MC            

% 

N              

Kg/ha 

P          

Kg/ha 

K          

Kg/ha 

Soil Texture Texture 

Class Clay% Slit% Sand% 

Childrens 

Park 

Disturbed 

site 

6.57 0.05 1.91 12.3 98.2 28.3 128.5 8 34 58 
Sandy 

Loam 

Near 

Gandola 
6.55 0.02 1.97 11.9 102.4 26.2 137.7 11 37 52 

Sandy 

Loam 

Kangdori 6.53 0.03 1.89 11.4 94.6 26.4 140.4 12 34 54 
Sandy 

Loam 

Apaharwat 6.54 0.05 1.93 10.9 97.4 25.6 127.6 13 36 51 
Sandy 

Loam 

Near 

Tourism 

office 

Un-

disturbed 

site 

7.23 0.12 2.81 22.4 127.3 13.2 198.9 10 41 59 

Sandy 

Loam 

Near Golf 

coarse 
7.21 0.11 2.75 23.6 132.4 11.3 205.4 9 37 55 

Sandy 

Loam 

Near 

Masjid 

Sharif 

7.2 0.14 2.73 24.2 138.6 12.5 210.3 10 39 55 

Sandy 

Loam 

 

Results and Discussion 

Highest soil pH was found to be at Near 

Tourism office site (un-disturbed site) with a value of 

7.23 while the lowest pH was found at Kangdoori 

(disturbed site) with a value of 6.53. Similarly, the 

highest soil EC was found to be at Near Tourism 

office site (undisturbed site) with a value of 0.12 

dS/m while the lowest EC was found at Near 

Gondola site (disturbed site) with a value of 0.02 

dS/m (Table 1). The moisture content was found to 
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be higher at undisturbed sites than the disturbed ones. 

Highest average moisture content was found at the 

undisturbed site (Near Masjid Sharief) with 24.2% 

moisture and lowest at disturbed site (Apharwat) with 

10.9%. Organic carbon was found to be higher at 

undisturbed sites than the disturbed ones. Highest 

Organic carbon was found at the undisturbed site 

(Near tourism office) 2.81 % and lowest at disturbed 

site (Kangdoori) 1.89%. Nitrogen was found to be 

higher at undisturbed sites than the disturbed ones. 

Highest Nitrogen was found at the undisturbed site 

(Near Masjid Sharief) 138.6 kg/ha and lowest at 

disturbed site (Kangdoori) 94.6 kg/ha. Phosphorous 

was found to be higher at disturbed sites than the 

undisturbed ones. Highest phosphorous was found at 

the disturbed site (Children’s park) 28.3 kg/ha and 

lowest at disturbed site (Near Golf course) 11.3 

kg/ha. Potassium was found to be higher at 

undisturbed sites than the disturbed ones. Highest 

phosphorous was found at the undisturbed site (Near 

Masjid sharief) 210.3 kg/ha and lowest at disturbed 

site (Apharwat) 127.6 kg/ha. The average pH value 

for disturbed sites was found (M=6.55, SD=0.01) 

whereas for undisturbed sites it was found (M=7.21, 

SD=0.01), average electrical conductivity (EC) for 

disturbed sites was found just (M=0.04, SD=0.01) 

whereas, for undisturbed sites it was found (M=0.12, 

SD=0.02), average organic carbon (OC) for disturbed 

sites was found just (M=1.92, SD=0.03) whereas, for 

undisturbed sites it was found (M=2.76, SD=0.02), 

moisture content for disturbed sites was (M=11.62, 

SD=0.42) on the other hand for undisturbed sites it 

was found (M=23.4 SD=0.42).  Average Nitrogen for 

disturbed sites was found (M=98.15, SD=3.23) 

whereas, for undisturbed sites it was found 

(M=132.77; SD=3.48).  

Table 2. Mean and standard deviation of disturbed and un-disturbed sites 

Parameter Disturbed Sites Un-disturbed sites 

Mean S.D Mean S.D 

Ph 6.55 0.01 7.21 0.01 

EC 0.04 0.01 0.12 0.02 

OC 1.92 0.03 2.76 0.02 

MC 11.62 0.42 23.4 0.42 

N 98.15 3.23 132.77 3.48 

P 26.62 0.44 12.33 0.65 

K 133.55 5.57 204.87 2.99 

Clay 11 0.96 9.67 0.51 

Slit 35.25 1.26 39 1.15 

Sand 53.75 1.43 56.33 0.77 
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Average phosphorous for disturbed sites 

was (M=26.62, SD=0.44) on the other hand for 

undisturbed sites it was found (M=12.33 SD=0.65). 

Average potassium for disturbed sites was 

(M=133.55, SD=5.57) on the other hand for 

undisturbed sites it was found (M=204.87 SD=2.99) 

(Table 2; Graph 1).  Regarding clay, slit and sand 

percentages (soil texture) no marked difference 

appeared between disturbed and un-disturbed sites. 

Soil is exposed to direct recreational pressure, 

therefore the degree of change in its properties is the 

most objective criterion for assessing digression in 

recreation areas (Karpachevsky, 1981). These studies 

are in accordance with other studies (Prihar and 

Sandhu, 1968). They found that soil moisture was 

higher in undisturbed areas. Soil compaction 

deteriorates availability of nutrients to plants, reduces 

the amount of organic material, total humus, nitrogen, 

phosphorus (Zhuchenkov, 1968; Sokolv, 1968; 

Young, Gilmore, 1976; Sokolov and Zelikov, 1982). 

Among the disturbed sites, children park site was 

found highly effected for all the soil parameters 

because this site is frequently visited site, as the site 

offers many recreationally activities for children. 

Therefore, children in countless numbers along with 

the elder people visit this site and exert more pressure 

on it. It means that soil structure has still no negative 

impact, but if the visitor flow remains un-controlled 

like the way it is now, by the time the soil texture of 

Gulmarg will also reveal the symptoms of negative 

impacts.   

Conclusion 

During the study it was observed that there 

is a marked difference between the disturbed and 

undisturbed soils although yet the levels have not 

crossed the normal range but the continuous 

unsustainable tourism may lead to soil pollution. 
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