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ABSTRACT

The enzyme status of soil influences mineralization kinetics, and thus, the
supply of nutrientsto plants. We quantified urease, asparaginase, glutami-
nase, and phosphatase, activity in a sagebrush/grass ecosystem of north
gujarat. Enzyme activity was evaluated by depth (Oto 5cm, 5to 10 cm, 10
to 20 cm), microsite, and treatment (grazed and ungrazed). For most en-
zymes evaluated, there was a significant depth x microsite interaction. In
general, enzyme activity declined with depth. Moreover, the interspace
microsite often had the lowest enzyme activity among the other microsites.
Depending on soil depth and microsite, the grazing treatment significantly
reduced urease, asparaginase, and alkaline phosphatase activity com-
pared to the ungrazed treatment. Enzyme activity is an important soil
attribute and may serve as a robust measure of soil health.
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INTRODUCTION

Soil isacritica component of the Earth’sbiosphere.
Fromfood production, degradation of toxic compounds,
and asamediumfor thegeochemica recycling of many
elements, proper management of soil iscrucid for the
continued prosperity of humans. Yet, given that most
soilsof theworld have only beenintensively cultivated
and grazed for arelatively short period of time, there
are concernswhether our soil resources are sustain-
able®. Scientistshave recently attempted to quantify
s0il hedth or quality asanindex of sustainability!. One
potentially important soil attribute that may beagood

proxy for soil hedthisenzymeactivity®® becauseitis
anintegration of life processesoccurringwithinthe soil.
Thestudy was conducted to ascertain how severa com-
mon soil enzymesvary by soil depth, soil microsite, and
grazing inasagebrushygrass plant community.

MATERIALSAND METHODS

Samplesite

Sampleswerecollected from different part of North
Gujarat whichissemi-arid region of Gujarat. Asrepre-
sentative of ungrazed plots plotswere collected from
Bortwade (A1), Naiya(A?2) whereasrepresentative of
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open grassland wereof Adiya(B1), Sabda pura(B2).
Soil (four replicates) was collected from grazed and
ungrazed treatment plots. Three depthswere sampled
(0to5cm, 5t0 10 cm, and 10 to 20 cm). Microsites
sampled onthegrazed plot included sagebrush, (ARTR),
cheatgrass, (BRTE), and noncryptogamic barren shrub
intergpaces(INTER). Micrositessampledintheungrazed
plotincluded crested wheetgrass, (AGDE), cryptogamic
crust covered shrubinterspaces (CRPTO), cheatgrass
(BRTE), and sagebrush (ARTR).

Enzymeassays

Thesoilswerereturned tothelaboratory wherethey
wereair dried and Sevedtoremovematerid greater than
2mmingze. Thesoilswerethen stored in paper bagsin
therefrigerator prior to the particular enzyme assays.
Assayswerecompleted within 2 weeks. Enzymeactiv-
ity proceduresareas outlinein Tabatabai®. Threeen-
zymesthat cleaveaminegroups (amidohyrol ases) were
evauated: agparaginase, urease, and glutaminase. These
assaysare based on thedetermination of anmoniumre-
leased when buffered soil (5g) isincubatedindividualy
with knownamountsof thesubstrates, L-glutamine, L-
asparagine, or ureaat 37°C for 2 hours. After incuba-
tion, cleaved ammoniumisextractedwith2M K Cl con-
tainingAgSO, to stop enzymeactivity. Ammonium present
intheorigina soil and ammonium cleaved dueto non-
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enzymatic processes are subtracted out viarunning a
blank. Ammonium isquantified using phenet method.
Quantification of acid and akdine phosphatase activity
isbased onthecdleaving of the phosphate group attached
to p-nitrophenyl. Oneg of THAM-buffered soil isincu-
bated with the appropriate substrate at 37°C for 1 hour.
Thep-nitrophenyl remainingisextracted with KCl and
quantified colorimetricaly.
Satistics

For eachindividua enzyme, datawere anayzed
using afixed effect, two-way analysisof variancewith
unequal replication for depth and microsite. A separate
two-way anaysisof variancewas performed on depth
and treatment for micrositesBRTE andARTR. For the

prepared graphs, variance of datais shown by stan-
dard error about the mean.

RESULTS

Therewasasgnificant (P=0.05) depthx microsite
interactionfor enzymeactivitiesof urease, asparaginase
and glutaminase. Urease activitieswas morevariable
than asparaginase and glutaminase activity. Moreover,
theARTR microsite generdly hasthelowest enzyme
activitiesamongthemicrositesand themost inconsis-
tent trend in enzymeactivitieswith depth.
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Urease activity displayed a increase trend with
depth for theARTR and BRTE microsites, but Aspara-
ginaseactivity for the BRTE stesgnificantly decreased
with depth. Asparaginaseand Glutaminaseweretheonly

Comparative Urease activity of ARTR Vs BRTE
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Alkaline phosphatase had significant main effects
for depth and microsite. Enzyme activity declined sig-
nificantly with depthin BRTE. TheARTR micrositehad
themost activity followed the least enzyme activity.
Urease activities was influenced by a significant
microgtex treetment interaction. Inthe0- to 5-cm depth
increment, thegrazed plot had significantly lessenzyme
activitiesof AlkdinephosphatassARTR micrositecom-
pared to theungrazed BRTE microsite.

10-20cm

DISCUSSION

Plant microgtedid Sgnificantly affect enzymebiocas-
says, which has been reported in the literaturé”®. In
generd, enzymeactivity was highest inthe surface soil
(0to 5 cm). Burké? and Bolton!¥, whose experiments
were a so conducted in asagebrush ecosystem, found
samilar results. For BRTE microsteenzymeactivity was
least in the O- to 5-cm depth increment. The lack of
higher plant life, whichwould afford somemoderation
of theintensedesart sun and engender greeter microbid
numbers, may explanthesefindings. Grazing-induced
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enzymeswhoseactivity consstently declined with depth.
The BRTE micrositehad the highest enzymeactivities,
but only statistically higher inthe O- to 5-cm depthin-
crement for ureaseand Alkaline phosphatase.
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reduction of enzymeactivitieshasbeen reportedinthe
literature®. Given enzymeactivity of soil isbothami-
crobia (largely) and aplant mediated process'®, one
would suspect that grazing has reduced those microbes
and higher plantsthat produce urease, asparaginase, and
akalinephosphatase. Thisconclusionisof coursecom-
plicated by thefact that, in theshrubinterspaceswhere
thegrazing effectismost pronounced, thesoil lackswell-
expressed cryptogamic organisms. Thelargereduction
inureaseactivity ongrazed BRTE microgtesis perplex-
ing; however, it ssemsreasonableto specul atethat grazing
of cheatgrassmay havereduced root e ongationintothe
10- to 20-cm depth increment. It seems plausiblethat
thegrazing reduction of theamidohydrolasesureaseand
asparaginase could potentialy reduceN mineraization
kineticd®. Likewisegrazing- induced reduction of phos-
phatase could reduce Pavail ahility.
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