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The dfel.'ts of �ventior»I {CON; lltilisi119 synthetiG f-ertili:e.r W1d twrbiddeJ end organk (ORG; nutrients s�lied SI 
eompost, *Nds controlled \nltl stl"ew mUilch) ordi�rd ftoor mar-.gemetit pqctiu: on dept�ise vwfation ifl urnn 
»id Hucoskbse- .ctivitie.s in (re....-011r soils iwre eompated in o Wertem Cape "C,W's Pink'll17 af1pfe o�h,etd. 
Urease •ml '"9lucos

i
dl1Se activibt's �Ye dNenniroed spectropllotOffletric•IIY in soils from frve dcptti intervels from 

ttw. .-alls of trenehes e.xc;evettd .crou t'-e tree rows aAer seven y'ears of trNttnerct 9'1plicatiorc. Soil pH, org•nk. 
(;ltbo"I\ nrln'te (NO,-} and ,11,monium 1,'NH4'') nitrogen iwre- :i1so dtu'tmitied, as wos root density. En:rymo ar,cfhlitie.s 
·lft.re.hisJhcr in ttte.ORG th111n the CON topsoils but did not differ :ignifie,amly (p• O.OS) .t dq,ths >30 cm. Tho po� 
effects of the ORG tre•iments we.re ,tt,ibUttd to tht' limi"f tffe<it 1111d earbon 11t1d n�e.n e.ohbibutions of the 
c.ornpost. Ufe.llSc :ind "9bJeosidast adMties GOffl!lab:d st,onsl)i. Aetivities of both elllZ)'lncs GOl'l'tlifte.d sjghifkently 
;ind positively llfrtf, e;,'rbon, N01 a-Bel pH; U're�u mo� stn,ngty th.rt •slueo,:idase. Only ureue eorrelate<d with 
root de.'Mity. 0.,,�hiG ordi.ard floor m-gem� p,.diees me'y be more, effec:Cl've than CON practiee.s ii, promotitlS, 
mic'robiel eruyme. ,e:tivities in the 0,,.30 em soil dq,6\ Intervals ofWc-ste111 C.pe ,pp.le orcll:ird soils. 

Introduction 

Nutrient ,;.upply and Wffd control are critical a$p•cti 
of  orchard floor management in We.,;lern Cap. ilppl• 
orchards. Whereas ,;ynth,etic fettiliHI'$ and Mrbic.idt»r 
are uHd for these r..spective purp,0$W in conventicmal 
(CON) orcha.td$, nutrieo-($ a,e supplied in compo$t and 
mulch i,; uHd to control Y.'eed& in organic (ORG) orchards 
(Wooldridge et al. 2013a). Comf)oll'ed with lop$Oilis. v.f1ieh 
haVG greal9t' microbial loaOS and are the $il8$ of higher 
rates of organic d-eoompo$ilion and mine,,;i!isa.tion than 
iuboo.ili (Bardg&tt et al. 2005}, microbial oommuriti* in 
tt,e dseper ioil mall3rial are l)QQlt)• researched {Rumpel and 
K�l-KMbner ;»11; l<'.ramer st al. 2013}. Because ths root 
iystem:s of dec:idool.1$ frui1 tresi oom� extend to depth& 
>60 cm in Y191-prep.ired &ail,; (Wooldridge •t al. 2013b), 
information conc•ming microbial acti\'ity in ths lower 
rootzon♦ is 81$0 requir♦d, Both the qua11tity and quality of 
m�aboli.-sabte or1,1a11it; carbon {C} sub$trate deaeas. ..-.;th 
increasing depth {Blume e.t al 2002,; Batn♦nwein 8-l al. 
2008; Gel$omino and Azze!lino 2011), lt1$$pective of depth, 
populations of $Oil microorgani,;ms; ate greate,s.t in z.on$$ 
wtte.re aCCG$.$ to nutrients is ea:sinl (Schi.ilZ et qi. 2009), 
Oensitii,s of mietOOC'g.;.nisms in &Oi �!H theref-()(e teileci 
gradient& in miner&liHbfe 1;4,1b!,t,o1tes (6o$$io and Scow 
1998� Gtiffithf et al. 1999: Sdlutz et al. 2009). Soi fo.ctors 
that affect microbial population,; also affect the availability 
and activity of e.nzym&s ,produc&d by tho» micr00t0Mi&ms 
{Sin&abaugh et al. 1993; Paul and Clark 1996; Kr.mar et 

al. 2013). 1)--g!uco&�a&e and U'eas-e racilita� cyding of C 
and nitrogen (N), 1'$Specti•1ely. Activities of these enzyme& 
are seMiti•,s to mana,geme.nt..jnduced ch;.ngeg in tli• ooil 
(Mas-ciandaro and C.CCanti 1999; Caravaca $l al. 2002). 
Notable vari.ab!es � soil pH (P9rutei et al. 2000; Mak.oi 
and Nda.kidemi ms; Oa:s and VarmQ 2011). temperclt\lr♦ 
(Zogg et al. 1997), moisture (Kieft et al 1993; Lundqui&t et 
al. 1999; Schimel et ·al. 1999). �nd rtli:zo-deposition of root 
exudat&S r•ffecting vertic;,I gradients in root diitribution 
(S� et al. 2001� Y·ao .tal. 2005). 

Topsoits experience gr8i'lter and rrtQ!e rapid variation 
in temperature and moistlJI'$ oorrtene than subsoils (Brady 
and Weil 2002), Microbial communi1i&s in topsoils under 
orchllrd tre,e rowg thalt ·at$ kept t.','♦ed-frff with heftxcide& 
and •xPOsed to sunlight $hould thMJfore diff&r rrcm those 
in rrdch-covered topsoil& (Tisdal et al, 1984; HO?t,19 and 
Neisen 19&7). Variabclity in soil moi&1ure and tempe1.rture, 
and rate of d�tadalion of organic ma(efiaJ decreHes 
with increuing depth. Tl'le effectr.- Qf contruting soil 
mainagemenl pra.Cti0$$ on microorgaini&ms and •�me 
activitie,; .-� thcweftire a!M> likely to deaease vii1h intfffslnc) 
deplh, Pot9ntially. $Oil man21gemttnt-induced changes in 
lhe dyna.mits of S-Oil organio ma.ltsr, -and In tooil <15tribtJtion 
and ex.udat8 pro<luction, may be reflec:ted by th• activity 
levels of $Oil enzymes (Bai::fiane et '<11, 2001; M�owa 
and Dick. 2008), Mana99ment syitems that hlcifitate 
deootnp0$ifton. nutrient c�ling and nutrien1 'rfflntion shot.Id 

S�A/ricaft .}()!JfMJdPSarit Md so.:,;, CO-p\lb'i"ISMd b'/T�r & Fr8'1Ci, ar'ld NISC (Ply) ltd 
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