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ABSTRACT

The soils provide the starting point for successful agriculture. Rapid in-
crease in human population has increased the stress on natural resources,
including the soil. Soil degradation influences agricultural production and
also adversely affects other interrelated natural resources. Urban soils can
present significant challenges for an urban farmer. Soil contaminants are
more prevalent in the urban environment than rural one. Hence the present
investigation was carried out to assess the soil quality for the selected
parameters. For five urban farmlands which were selected for the sampling
of the soils namely Agriculture College, Wakdewadi, Khadki, Chinchwad
and Khadkwasala regions of the Pune city. Soil pH of all the selected sites
wasfoundto be slightly alkalinein nature. Electrical conductivity washigh-
estinsample S, i.e. 218.83 uS while the minimum of 157.89 uS in sample S_
Total dissolved solids content was observed to be highest viz. 115.64 ppm
insample S, whileit wasminimum of 98.26 ppminsample S,. Maximumvalue
for organic carbon content observed was 1.24 % in S, sample while it was
minimum at control site with avalue of 0.66%. Highest value for nitrogen
was observed in S, viz. 0.47% while it was minimum of 0.25% in S,. The
details of the remaining parameters are discussed in further paper.
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INTRODUCTION

Therapid increase in human population hasin-
cressed thestresson naturd resources, likesoil. Doran
and Parkin¥ identified thethreemain functionsof soil,
asamediumfor plant growth, to regulate and partition
thewater flow and to serve asan environmenta buffer.
Thesoil qudity isthecapacity of asoil tofunctionwithin
ecosystem boundariesto sustain biological productiv-
ity, maintain environmenta quaity and promote plant

and anima health?. Indicatorsof soil quaity shouldbe
responsiveto management practi ces, integrate ecosys-
tem processes, and be components of existing, acces-
sible databases. However, management of soilsfor a
specific gpplication should not precludechangesinland
useinthefuture®.

Overuse of pesticides, inorganic fertilisers, in-
creased liquid and solid waste disposal's, improper irri-
gation practices, landfill leachatesare someof thebroad
reasons behind the degradation of lands. Thelong-term
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devel opment of globa socio-economic systemsrequires
the sustainableuseof natura resourceswhichisrelated
to soil quality. Inthelast decades, with the progress of
thesustainability paradigm, theformulation of metrics
andindicesof sugtainability of systems(socia economic
and environmenta systems) and sustai nable devel op-
ment evolved and produced comprehensiveindexing
methods“. During the sametime, based ontheresults
of corresponding scientific research and availablein-
formation>® major devel opment of soil conservation
policy hastaken placein the European Union(™.

A soil qudity isdetermined by aset of many highly
correlated physicd, chemicd, and biologica properties
such assoil depth, water-holding capacity, bulk density,
nutrient availability, potential capacity, organic matter,
microbial biomass, carbon and nitrogen content, soil
structure, water infiltration, and crop yield. Many such
combinationsof soil attributeshave been suggested as
indicators of soil quality'®. Poor soil quality can pro-
ducelower agricultural yields, alessresilient soil and
land ecosystem, and increase contamination of adjacent
water bodies¥. Declining soil quality isemergingasan
environmenta and economicissueof increasingglobd
concern asdegraded soilsare becoming more prevaent
duetointensive useand poor management, oftenthe
result of over-population*?, Measures of soil quality
includemonitoring of long-term effectsof farming prac-
ticeson soil properties; assess the economicimpact of
aternative management practicesdesigned toimprove
soil quality (such ascover cropsand dternativetillage
practices); assesstheeffectivenessof policiesdesigned
to addressfactorsaffecting soil quality; and improve
economic assessmentsof land by including both eco-
nomicand environmenta va ueswhilebiologica indica
torsrepresent different aspectsof soil qudity indifferent
ecosystems Y. These indicators strive to monitor or
measure three basi c functions or parameterslike soil
structure devel opment, nutrient storage and biological
activity. Many indicatorsrelateto the cycling of soil or-
ganic matter, akey component of soil quality™. Itisa
reactor, transformer and integrator of material and en-
ergy from other natural resources (solar radiation, at-
mosphere, surface and subsurface waters, biological
resources), amedium for biomass production; storage
of water, nutrientsand heet; naturd filter and detoxifica-
tion and buffering system; animportant gene-reservoir;
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and amedium of past and present human activities®.

Soil quality can beassessed by numeroussoil vari-
ables™®, In addition to physicochemical variables, bi-
otic variablesalso reflect soil quality™. Soil variables
often show different patterns of responseto the same
impact’®™, reflecting themultidimensiond quality of sail
health®, These soil variablesare associated with dif-
ferent soil-rdated variables, including cropyid ds There-
fore, analysisof multiple soil biotic variablescan pro-
vide comprehensiveand multidimensional informa-
tion*”, Once pollutantsareincorporated in to the soil,
their concentrationin soil may continuoudy increeseand
causetoxicity todl formsof lifelikeplant, micro organ-
ismand humanbeingd*#*9. Land eva uation modd smay
sarveasafirst steptodevelop asoil quality assessment
procedure?’. In Sub-Saharan African countries, soil
fertility depletion isthefundamenta biophysicd cause
for declining per capitafood productionf?Y, Inappro-
priateland use aggravates the degradation of soil physi-
cochemical and biological properties??. Maddonni et
a1z reported that land use affectsbasi ¢ processes such
aserosion, soil structureand aggregate stability, nutri-
ent cycling, leaching, carbon sequestration, and other
similar physica and biochemical processes.

Urban soils can present significant challengesfor
an urbanfarmer. Soil contaminatesaremore prevalent
intheurban environment, makingit essentid toreview
the history of thefarm siteand survey the surroundings
for potential contaminants. For the samethe present
investigation wascarried out to assesthe soil quality for
thesdected parameters. Fiveurban farmlandswere se-
lected for the sampling of the soilsnamely Agriculture
College, Wakdewadi, Khadki, Chinchwad and
Khadkwasalaregionsof the Punecity.

EXPERIMENTAL

Thestudy areaPune, Maharashtraislocated within
18°31' N latitude and 73° 55' E longitudes. The major
annual and perennia cropsgrowninthestudy areaare
mai ze, sorghum, Sweet potato, haricot bean, mangoand
sugarcane. Soil sampleswere collected fromfivedif-
ferent locations of thecity. Surface soil of 3 cm depth
was collected for theanalysis. Soil sampleswereair
dried, crumbled and sieved through 2 mm screen. All
samples were stored in suitable polythene recep-
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tacles?¥. These samplesweretheninvestigated quanti-
tatively for physical and chemical properties.

ThepH meter was cdlibrated by using4.0and 9.1
buffer solution. ThepH of 1:10 Soil: deionised water
suspension wasdetermined by calibrated pH meter at
29.7 °C. Electrical Conductivity (EC) and Tota Dis-
solved Solids(TDS) of thedried and well sieved soils
weredetermined by preparing 1:10 soil suspensionin
water. Thissuspensionwasvigoroudy shaken, alowed
to stand for 12 h and then filtered through Whatman
No.1filter paper for andyss. Both the parameterswere
determined by using Elico EC-TDSmeter. TheMois-
ture content was determined by oven-drying the soil
sample (Gravimetric method) and expressed as per-
centagewherel ossof weight of the sampleswasca cu-
lated to determinethe moisture content.

Organic carbon wasestimated by rapid dichromate
oxidation technique, the method suggested by Walkely
and Black whilethe organic matter wasestimated from
theresult of organic carbon by amultiplication factor of
1.724. Total Nitrogen wasdetermined with Kjeldahl’s
method®!. Boron, Carbonate and Bicarbonates were
estimated by the standards methods?®. TheAvailable
Phosphoruswas determined by the method suggested
by Olsen et d.?71, Four selected inorganic congtituents
likeCu*, Zn™, Fe** and Ni** wereestimated from oven
dried soil samplesby using AtomicAbsorption Spectro-
photometer (Perkin-Elmer, 3030A). All chemicasused
for theedtimationof variousparameterswereof AR grade.

STATISTICALANALYSS

Statistical analysisof the datawas carried out by
using GraphPad software. Mean and Standard Devia-
tionwasca culated. ‘One Way Analysis of Variance’
(ANOVA) wastested in order to seethe statistica dif-
ferenceamongthemeans. Site S, (Agriculturd soil) is
consdered ascontrol site. Tukey-Kramer multiplecom-
parison test of significancewas carried out which sug-
gested thevariation among the column meansissignifi-
cant or not at different levelsof significance. Thedata
was anaysed for three different levelsof significance
based onthe ‘p’ values as
* Significant (p=0.01t00.05), ** Very Significant (p
=0.001t00.01) and *** Extremely Significant (p <
0.001.
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RESULT AND DISCUSSION

TABLE 1: Soil quality analysisof the selected far mlands of
Puneregion

Soil sampling sites

’\S‘ro. Parameter studied

’ S S S S, S
T o 847 843 869 843 81z
©0.15) (20.25) (£031) (20.18)  (£0.19)
, Electrica 186.33 21883 102.07* 200.28*** 157.80%**
Conductivity pS  (£1632) (£12.58) (£18.94) (£15.62)  (8.94)

) 763 605 923 1054%**  1141*

8 MoistureContent% ;1) (1056) (£034) (£0.98)  (£1.05)
, Totd Dissolved 9826 11236 10494 106.70°** 11564
Solids (ppm) (£3.56) (£6.48) (£7.98)  (48.46)  (+11.84)

5 OrgmicCabont 066 08 095U 124 10
©0.15) @0.11) (£0.19)  (2024)  (x0.34)

. 114 LB3**  163*% 213  186***

6 OrganicMater % ([1h4) (2028) (1034)  (:0.19)  (+0.14)
o KieldahI'sNitrogen 042 034 025  047** 033
% 0.08) (£0.07) (£0.09)  (£0.06)  (+0.07

g Cabondte(cacium) 016 025  031*  018* 019
(opm) #0.07) (£0.06) (005  (£0.04)  (x0.05)

o Bicabonate(ppm) | O8L OSL™* 064t 054k 072t
©0.11) (£0.09) (0.07)  (£0.07)  (x0.08)

1o Avalable 1023 1134%%* 1354%%* 8E4**  Q74%*
Phosphorus (ppm) (*£1.12)  (£1.16)  (£2.01) (+0.98) (*1.20)

11 Boron (ppm) 049 058  092*  0.88* 0.72¢
0.08) (£0.07) (0.09)  (£0.06)  (£0.09)

12 Copper (opm) 8O1  7.22%* GEgt 664 8.14*
©1.56) (E121) (085  (20.89)  (x0.92)

. 732 645 364 48T 654

14 Nickel (ppm) (¢122) (E124)  (20.18)  (£025)  (£0.38)
. 5246 AL65** 6271 3845 4618

15 Zinc (ppm) (£3.65) (£425) (£3.64) (£2.18)  (£2.54)
3680.78 3254.14* 3986.27%* 2882.05¢% 2649.20%**

13 Iron (ppm) (£21.56) (£18.65) (£13.78) (115.64) (£17.24)

S, - Agriculture College (Control site), S, - Wakdewadi,
S, - Khadki, S, - Chinchwad, S, - Khadkwasala

Each value is a mean of three determinations

Values in parenthesis indicate standard deviation
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Figurel: Soil quality analysisof farmlandsin Pune
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Figure2: Soil quality analysisof farmlandsin Pune
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ThepH vaueisameasure of hydrogen or hydroxyl
ion concentration of thesoil water system and indi cates
whether thesoil isacidic, neutra or alkaineinreaction.
Crop growth suffersmuch both under very low aswell
ashighpH. ThepH of asoil dso controlstheavailabil-
ity of many nutrientsto plantsand thesolubility of some
trace elements. Crops are chosen based on soil pH,
suitabletechniquesare employedto obtain highyield
and product quality. Soil pH of al the selected sites
wasobservedtothedightly alkdinein nature. Agricul-
turd site S, (control) showed apH as8.47whilea S,
the pH was observed to be minimum by 8.12. Electri-
cal conductivity washighest at S, by 218.83 uS while
that wasminimumby 157.89 uS at S.. Nomuchvaria-
tionwasobservedinrelation with the EC of thediffer-
ent soils. Moisture content of the soil quality of two
sites at the defense establishments was observed by
Braet al.[?® wherethey further observed that the soil
moisture content was about 0.4 to 1 percent at two
selected the sites and the moi sture content capacity is
moreat deeplevel than a thesurfacelevd. Inthe present
investigation moisture content wasvaryingintherange
of 6.05% (minimum) at site S, whileit washighest at
S.. Totd Dissolved Solids(TDS) content wasobserved
to be highest by avalue of 115.64 ppmat S, whileit
was minimum by avaue of 98.26 ppm at S,. Good
amount of dissolved solidswere observed to be present
inthe soilsof the selected farmlands.

Changesin soil Organic Carbon (OC) are often
used asone of theindicators of changesin soil quality.
Organic Matter (OM) content hel pssoilsretain mois-
ture and nutrientsand givesgood soil structurefor wa-
ter movement and root growth. Soil organic matter is
important for nutrient availability, soil structure, air and
water infiltration, water retention, eroson andthetrans-
port or immohilization of pollutants. Thesoil quaity of
two sitesat the defense establishments observed with
thetotd organic carbon vauesranged from 18 mg g*
to 75 mg g for both the sited?. In general, most of
soilssdlected contain organic carbon lower than 1.26%.
Maximum valuefor organic carbon content was ob-
served to be 1.24 % at S, while it was minimum at
control sitewith avalue of 0.66%. Similarly organic
matter content was observed to be highest by avalue
of at S,and withalowered valueat S,. All thefarm-
landswerewith sufficient amount of OC and OM which
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might enhancethe better crop growth andyield.

Asadl the sdlected siteswerewith good amount of
organic matter, total nitrogen content isalso observed
in sufficient amount. Higher valuefor nitrogen wasob-
sarveda S, by 0.47%whileit wasminimum by avalue
of 0.25%at S,. Total Kjeldahl’s nitrogen at the defense
establishment sitesranged from 1100 mg kg™ to 1900
mgkg*for sitel and 1700 mg kg* to 9000 mg kg for
site 1?8, Carbonatesdissol ved inwater can move up
inthe soil profiledueto capillary action, and are often
deposited a or near the soil surface after water isevapo-
rated. Thesesgnificantly increase soil pH with contin-
ued farming. Inlight of the probable continuance of sub-
sidenceinthefuture, soil pH can beexpected to con-
tinueto increase, which will result in decreaseinthe
availability of plant nutrientsto crops. Bicarbonateand
Carbonateionscombined with Cacium or Magnesium
precipitate as Cal cium carbonate (CaCO,) or Magne-
sium carbonate (MgCO,) when the soil solution con-
centratesin drying conditions. Highest valuefor Car-
bonate was observed at S, with avalue of 0.3 ppm
whileminimum valuewasrecorded a S, withavaue
of 0.16 ppm. Valuesfor Bicarbonateswere observed
to bevarying similar to Carbonatesand lowest value
for Bicarbonates was by avalue of 0.51 ppm at S..
Phosphorusis an essentia nutrient both asa part of
severa key plant structures compounds and asaca-
talysisinthe conversion of numerouskey biochemical
reactionsin plants. Phosphorusisnoted especidly for
itsrolein capturing and converting thesun’s energy into
useful plant compounds. Vauesfor Available Phospho-
ruswerevariedintherangeof 8.54 a S, toby ahigh-
estvalueof 13.54at S,

Traceeementsoccur naturally and thenatura con-
centrations of most trace el ements canvary greetly de-
pending on geologic parent materia®. Sometraced-
ementsareessential micronutrientsfor plantsand ani-
malswhileothersare not. However, both essentid and
non-essential € ementscan becometoxic at higher con-
centrations™. Thedeficiency or excesspresenceof mi-
cronutrientssuch asiron, zinc and copper may produce
synergetic and antagonistic effectsinthe plantd®Y. Both
essential and non-essentid trace e ements can become
toxic at high concentrations. Trace el ements can accu-
mulateinthesoil from variouscommon agriculturd and
horticultural land useactivities. Excessiveuseof these
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macronutrients could affect the soil pH whichinturn
affectstheavailability of themicronutrients. Theavail-
ability of themicronutrients Manganese, Iron, Copper,
Zinc and Boron tend to decrease as pH increases®?.
Effluents on soil surface and which was percolatedin
s0il causesimbal ancein micronutrients content(=,

In the present study the value of Boron was ob-
served ashigher by 0.92 ppm at S, and thevaluewas
not much varying as compared to the other selected
gtes. Smilarly copper and Nickel content was observed
to belower ascompared to the va uesof Zinc. Copper
content ranged by aminimum of 5.68 (S,) t0 8.91 ppm
(S) whilethat of Nickel content varied fromamini-
mumof 3.64(S,) to 7.32 ppm (S). Zinc content ranged
in between 38.45 (S)) to 62.71 (S,). Similarly Iron
content ranged in by aminimum of 2882.95 (S)) to
3986.27 ppm (S,). AsIronismore essentia than other
three selected nutrientsitsva ueswere observed to be
much higher.

CONCLUSION

Soil pH of all the selected siteswas observed to be
slight alkalinein nature. No much variation was ob-
servedinrelation with the EC of thesoils. Similar re-
sultswere obtai ned in case of moisture content. Good
amount of dissolved solidswere observed to be present
inthesoilsof the selected farmlands. All thefarmlands
werewith sufficient amount of organic carbon (OC)
and organic matter (OM) which might enhancethe bet-
ter cropgrowthandyield.

The sdected micronutrientsarefound in abundance
a al thesdected sites. The soil qudity of al theareas
studied isgood as al the nutrients and other param-
etersare not varying much as compared to the control
ste(Agricultural Site). Butinfutureduetoincreasing
urban contaminantsand leachatesthereisthreat to the
soil quality. Overuse of pesticidesand fertilizersmight
a 5o causethe negativeimpact onthefertility of thesoils
in selected areas and further work in this aspect is
needed. There is a need for an integrated approach
that recognizesthe physical, biological and chemical
processesin soils. Theuseof aholistictest and proce-
duresthat providesinformation about the three aspects
of soilsphysicd, biologicd, and chemicd will bemore
meaningful approach to monitoring soil quality.
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