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ABSTRACT KEYWORDS
Physico-chemical analysiswas carried out on the soils of open scrub areas Soil chemistry;
of Dachigam National park, Kashmir fromwinter 2010 to autumn 2010, at SCUJb?
four sites with variations in vegetation covers and biotic stresses. The Anthropogemc pressures,
following soil characteristics were examined: temperature, moisture, organic Dachigam;
Kashmir.

carbon, pH, conductivity, total nitrogen, total potassium, and total
phosphorus. The moisture content was found to be directly related to the
vegetation cover with the highest value at protected (PS) site and lowest
percentage at quarry (QS) Sitefollowed by village (V S) siteand farm (FS)
site which were more affected by anthroprogeni c pressures and hence less
vegetation cover and probably more evaporation of soil moisture fromthe
exposed site. The soils of all siteswere dlightly acidic in character with a
fair amount of organic matter at protected sitefollowed by farm site where
controlled grazing and browsi ng takes place and reduced amount of organic
matter at quarry site and village site probably due to overgrazing and
overexploitation which causes much removal of vegetation cover by the
grazers and local people. The values of major nutrients such as total NPK
showed agradual decrease from summer to winter except at protected site
probably dueto anincreased vegetation cover and afair amount of organic
matter.  © 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Soil synthesizedin profileform fromavariablemix-
ture of broken and weathered minerals and decayed
organic matter serveavitd functionin nature, providing
nutrientsfor plant to grow aswell ashabitat for millions
of micro and macro organisms. Healthy soil enables
vegetationtoflourish, releases oxygen, holdswater and
diminishesdegtructivestormrunoff, bresksdownwaste

meaterias, bindsand breaks down pollutantsand serves
asthefirgt courseinthelarger food chain. Nutrient avail-
ability not only affects spatia vegetation pattern but dso
theoveral community structure and productivityt®. On
the other hand, vegetation strongly affects soil charac-
teristics, including soil volume, chemistry and texture,
which feed-back to affect various vegetation charac-
teristics, including productivity, structureand floristic
composition?. Hence, soil and vegetation exhibit an
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integral relationship, inthat soil givessupport (mois-
ture, nutrient and anchorage) to vegetationto grow ef-
fectively on theone hand, and on the other hand, veg-
etation provides protective cover for soil, suppresses
soil erosion aswell as helpsto maintain soil nutrient
through litter accumul ation and subsequent decay (nu-
trient cycling). Physical and chemical propertiesof the
s0il have been used to evduatetheecol ogicd functions
of theforest soilsand have been extensively used to
measure soil quaity. However, these propertiesusudly
changevery dowly and therefore, significant changes
dueto disturbance occur only over many years. Bio-
chemical and biological properties of soil respond
quickly toevensmdl changesinsoil characterigtics, and
infer rgpid and accurateinformation regarding environ-
mental stresd”. Soil actsasareservoir of nutrientsand
moisturefor the production of forageand plant species
(2 soilsare shallow and lessrich than aforest asless
amount of plant tissue (biomass) isadded to the soils
through decomposition every year. Soil chemistry in-
volvesthechemica reactionsand processoccurringin
the soil which areimportant for thegrowth of plants,
anima sand of course human devel opment. Therefore,
understanding of soil chemicd reactionsand processes
isessentid for devel opinginnovative resource manage-
ment strategies, and understanding and regulating the
behavior of theterrestrial ecosystem at regional and
globa scaes??. Themainaim of thepresent study was
to assessthe physico-chemical characteristicsof the
soils of the open scrub areas of Dachigam national
Park,Kashmir, subjected to different biotic stresses.

MATERIALAND METHODS

Sudy area

The present study was carried out onthesoilsof the
open scrub areasof Dachigam nationa Park,(34°5°-34°
10°N and 74°.50-75°.10 E) Kashmir, located at 21 km
fromthe Srinagar City fromwinter 2010to autumn 2010.
Four study siteswere chosen asisshownon Figure 1
Sitel (QS) (34°10°27.9"N and 74°55’16.8"E; Eleva-
tion 1962+5 m) was situated near the stone quarry area.
Sitell (VS) (34°10°03.9"N and 74°55°28.1"; Elevation
1944 +6 m) was selected near village site influenced by
anthropogenic activities. Sitelll (FS) (34°08°57.0"N and
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74°55’52.1"E; Elevation 181846 m) was near Sheep
breeding farmwith occasiona grazing andthe Site 1V
(PS) (34°08’11.7"N and 74°56°11.4"E; Elevation1816
+6 m) selected in the heart of the national park repre-
senting theprotected Site.

M ethodol ogy

For thedetermination of various soil features, the
composite surface soil sampleswerecollected at adepth
of 0-15 cmwith the help of soil corer between 09:00-
13:00 usudly during middle of themonth. Thesamples
wereair-dried, pulverized and passed through 2mm
sevebeforeanaysis”. Soil temperaturewasmeasured
onsite under shade usually in between 1:00 and 2:00
PM IST with the hel p of soil thermometer (Model RT
0124; Rg Thermometers; India). Soil texturewasde-
termined through modified Udden-Wentworth Grade
scale (sieve method) asdemonstrated by Lindhol mi*3
by following USDA particlesizeclassesViz., sand (2.0-
0.02mm), silt (0.02-0.002mm) and cal (<0.002mm).
The soil moisture content was measured by gravimetric
method where percent moisture content of soil was
cd culated by thefollowing formula (lossinweight/ini-
tial weight) X 100. Conductivity and pH were deter-
mined by dectrometric method usng conductivity meter
and digital pH meter. Organic carbon (OC) was esti-
mated by wet combustion method of Walkley and
Black?? Thetotal nitrogen wasestimated by Kjeldahl
method by acid digestion. Total K and Pnutrientswere
estimated by triacid digestion method by Flame Pho-
tometer (Mode:AIMIL-046) and spectrophotometer
(Modée: Systronics-106) respectively.

RESULTSAND DISCUSSION

During the present study, the soil temperature de-
picted aprogressively decreasing trend with highest
beingin summer followed by spring, autumn and |ow-
estinwinter season for both the yearswith amaximum
valueof 22°C recorded at quarry site in summer and
the minimum temperature of 2°C found at protected
steinwinter (TABLE). Temperature also showed de-
creased valuesin winter, increased towards spring and
summer and then again decreased in autumn. Increase
inthe absorption of solar radiations by mineral soils
dueto lesser vegetation cover hasled to thewarming
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of thesoil, whichinturn causedincreased soil tempera
tured*8. Plant cover and plant litter both providing shad-
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ing effect totheunderlying soilsby intercepting thein-
comingradietion.

TABLE 1: Physico-chemical characteristicsof scrub soilsof Dachigam national park, Kashmir

. Seasons
Parameter Sites* - - Average SD
Winter Spring  Summer Autumn
Qs 5 12 22 7 11.50 +7.59
i VS 4 11 17 6 9.50 +5.80
+Soil temperature °C
FS 4 13 21 6 11.00 +7.70
PS 2 11 16 6 8.75 +6.07
Qs 15.07 18.52 17.32 4.22 13.78 +6.53
. VS 17.38 16.47 16.43 7.28 14.39 +4.76
Moisture (%)
FS 22.24 20.22 17.54 17.2 19.3 +2.38
PS 2.34 3111 29.31 21.69 28.61 +4.77
Qs 7.4 6.9 6.24 6.5 6.76 +0.50
H VS 5.77 6.6 6.05 6.45 6.21 +0.37
P FS 7.44 7.4 6.02 6.4 6.81 +0.71
PS 6.8 5.1 6.2 5.83 5.98 +0.71
Qs 300 220 160 340 225 +80.62
. . VS 360 320 140 270 2725 +95.69
Electrical Conductivity uS/cm
FS 401 150 370 220 285.25 +119.90
PS 520 490 410 240 415 +125.56
Qs 248 2.09 3.19 3.62 2.84 +0.68
VS 5.26 354 341 3.96 4,04 +0.84
Organic Carbon (%)
FS 452 3.27 412 5.96 4.46 +1.12
PS 541 4.95 5.47 5.98 5.45 +0.42
Qs 0.26 0.30 0.32 0.35 0.30 +0.037
. VS 0.33 0.28 0.40 0.33 0.33 +0.049
Total Nitrogen (%)
FS 0.46 0.35 0.37 0.25 0.35 +0.086
PS 0.40 0.42 0.39 0.36 0.39 +0.026
Qs 773 1201 1056 766 949.00 +215.57
VS 855 880 1073 921 932.25 +97.69
Total phosphorus (ppm)
FS 768 1150 1107 839 966.00 +190.67
PS 1022 1201 1226 757 105150  +216.33
Qs 1.725 1.645 1.825 1.870 1.766 +0.101
. VS 1.800 1.650 1.725 1.750 1731 +0.062
Total Potassium (%)
FS 1.650 1.550 1.650 1.750 1.650 +0.081
PS 1.850 1.675 1.710 1.850 1771 +0.092

*QS — quarry Site (heavily disturbed site); VS-village site (regularly grazed site); FS —Sheep farm site (Controlled grazing

site); PS —protected site (undisturbed site)

The maximum soil moisture content of 32% was
recorded for protected (PS) site during winter and the
minimum vaueof 4.22% wasfound at quarry stedur-
ing autumn. Thehighest valueat protected (PS) sitein
winter could be attributed to the high precipitation in

that season aswell asmore vegetation cover at thesite,
resulting inlesser amount of radiation being received at
thesurfaceand consequently lessevaporation and tran-
spiration ratesresultsinlessloss of moistureand finer
soil particlesthantherest of thethreesites providing
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morefilm surfacefor theretention of water™™. Thelow-
est value of moisture content at quarry (QS) siteand
village(VS) sitein autumn could bedueto less precipi-
tation and | ot of evaporation takes placefrom the ex-
posed sitein hot days.

Soilsbeingdightly acidicin nature, the highest pH
of (7.44) wasrecorded at farm site during thewinter
could bedueto absence of freshlitter, reduced vegeta
tion cover, increased temperature high rate of decom-
position, increasein base cationsand the lowest value
of (5.1) wasrecorded at protected site during spring
dueaddition of freshlitter and presenceof high organic
matter content inthese soil*%, Higher valuesof pHin
warm seasons may be dueto high temperatures caus-
ing moreminerdization and hencelessacidity whereas
low temperaturesd ow downthemicrobia activity caus-
inglow minerdization, hencehigh acidity!*.

Electrical conductivity of soil which givesarela
tivemeasureof thetotal quantity of ionsinthesolution
isinfluenced by anumber of factorslikeclay type, soil
water capacity, ion concentration®, As compared to
protected (PS) site, the lower electrical values by
quarry (QS) site (160 uS/cm), village (VS) site
(2140uS/cm) and farm (FS) site (150 pS/cm) may be
dueto thelesser release of ionsfrom mineral weath-
ering under different temperature and moisturere-
gimes*@ andlow amount of solublesaltsprobably due
to theleaching from surfaceto sub surfacelayersand
theaccumulation of these saltsat thelower layersdue
to poor internal drainage*Y.

Organic carbon values showed spatial aswell as
tempord variationswith highest values shown by farm
(FS) site (5.96%) in autumn season may be attributed
totherichlitter deposition and dueto lower tempera-
ture under the shade of dense shrub cover causing dow
decomposition and low mineralization*” and thelow-
est (2.48%) by quarry (QS) siteduring winter can pos-
s bly beaconsequence of heavy grazing and leaching.
However, the decomposition ratesof OM tendtoin-
crease asweather warmstowards summersand hence
lesser OC vaues™®.,

Overdl thehighest vauesof Total Kjeldd nitrogen
werefound at protected (PS) site with maximum of
(0.42%) in autumn dueto higher vegetation cover ac-
cumul ating higher amounts of organic matter and |ow-
ered ratesof nitrification duetoinhibitionof nitrifiersby
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acidity™ andlowest (0.25%) for farm (FS) sitein au-
tumn. However, ahigher value of TKN in spring and
summer seasonisdueto increasein nitrogen mineral -
ization by increasing temperature™.

Minimum vauesof 773ppm for total phosphorus
at quarry (QS) siteduring winter might bedueto the
leaching, plant removal and increased surfacerun off
dueto steepnessof dopeof thissitewhileasmaximum
vauesof 1226ppm during summer for protected (PS)
site could be due to the high organic matter content
which have better supplies of organic phosphatesfor
plant uptake®l,

Thevauesof total potass um werelowest (1.550%)
at farm (FS) site during spring whilethose of quarry
(QS) werehighest (1.870%) during autumn might be
dueto thefact that soilswith vegetation cover release
more potass um dueto dissolution of mineralsin pres-
enceof organicacids.

Overgrazing isthe most significant factor for deg-
radation of grasdandsamong anthroprogenicfactorg™.
Theeffectsof overexploitation and overgrazingonthe
plant community and soilsareconsidered deteriorating
and destructive because of the reduction of canopy
cover, the destruction of topsoil structure, and com-
paction of soil asaresult of trampling?. Thesechanges
causelossof finefractionsin soilsinfluencing moisture,
soil consistence, organic carbon and nutrient avail abil-
ity Which infact affect the type, distribution and the
amount of thevegetation of thearea.

CONCLUSIONS

The study revealed theimpact of changein land-
cover typeon soil quality inferred by the changesin
chemical and physica propertiesof different areaswith
varied degrees of biotic stresses. Heavy and uncon-
trolled grazing at quarry sSiteand village site (unpro-
tected areq) apparently hasresulted in adecreasein
vegetation cover leading to afurther exposure of sur-
face soilsto the effect of wind and water causing fur-
ther increaseinthe sand and silt content of the surface
soil, loss of moisture, organic carbon and other vital
nutrients. Variationsin such parametersindicate that
multitudesof ecologica stresseshavedisturbed thescrub
ecosystems and hencethe areaisunder the exigency of
degeneration.
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