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Variation in urease and B-glucosidase activities with soil depth and root
density in a ‘Cripp’s Pink’/M7 apple orchard under conventional and organic

management
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The effects of conventional {CON; utilising synthetic fectiliser and hecbiclde} and otganic (ORG;
compost, weeds controlied with straw mulcly} orchard floor management practices on deptl
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Introduction

of orchard floor management in Weste(n apple
orchaids. Whereas synthetic fertilise e1bicides
are used for these raspeciive purpdsesn conveniional
{CON) orchards. nutrieats are su in compost and
mulch is used 1o control weed: |c (ORG) orchards
{Wooldridge et al. 2013a). C d with topsoails, vdich
have greater mvcrobxal d are the sites of higher
rates of organic deco n and mineralisation than
subsoils (Bardgett ol ). microbial eommunitiss in
#1e dseper soil ma poorty researchsd (Rumpst and
Kogel- Kr\abner mer 8t al. 2013}. Because the root
systems of d fruit iress commondy extend to depths
>60 cm in v%pvopﬁred soils (Wooldridge et al. 2013b),
nceming microbial activily in the jower

3ls0 requitsd. Both the quartity and quality of
myia abte organic carbon {C} substrate decrease with
iéasmg depth {Blume et 3. 2002; Bautsnwein ot al.
; Gelsomino and Azzsllino 2011). Irrespeciive of dopth,
populat of soil microorgani aze g in zones
where access to nutrients is easisst (Schulz ot al. 2009).
Densnhos of m)erootgansms in s0d profiles therefore seflact
in mir {Bossio and Scow

1998; Griffths of al. 1999; Sumtz ot &. 2009). So factors
1hat affect microbial populdions also affect the avaifability
and activity of enzymes produced by those microorganisms
{Sinsabaugh et al. 1993; Paul and Claix 1996; Kramser et
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al. 2013). Bglucosikiase and wreass facilitate cycling of C
and nitrogen (N), respecti 4er Actvities of these enzymes
are sansitive {o man ges in the soi
(Masciandaro and Ceccantl 1999; Caravaca et al. 2002).
Notable vanables are soil pH (Parucci et al. 2000: AMfakoi
and Ndakidemi 2008; Das and Varma 2011). temperature
(Zogg et ai. 1997), moisture {IGeft et al. 1993; Lundquist et
al. 1999; Schimel et al. 1999), and rhizo-deposition of root
exudates reflecting vestical gradients in root distribution
(Smasa et al. 2001; Yao ef & 2005).

Topsoils experience Greater and more rapid vaiiation
in temperature and mMoistuie cortert than subsoits {Brady
and Weil 2002). Microbial communities in %opsoils uader
orchard lree rows that are kept veed-free with herbicides
and exposed to sunlight should thersfore differ from those
in muéch-coversd topsoils (Tisdal et al. 1984; Hogue and
Ne#sen 1987). Variadility in soil moisture and temperature,
and rate of degradation of organic matefial decreases
with increasing depth. The effects of contrasting soil
m2anagement practieas on microorganisms and enzyme
actvities sre therefore aiso likaly fo decrease vith increasing
depih. Potentially. soil management-induced changes in
the dynatnics of soif urgamc matter, and |n roat distribution
and p may bo < by the a®ivity
levals of soit enzymas (Badiane et al. 2001; Moore-Kueera
and Dick 2008). Management sysiems that faciltate
deccenposifion. nutient cycling and nutrient retenton shoukd
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