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Tlicorctical ary~~liiclits suggest 11i:it in :cncr:tl. cletrital f'oocl \\.ehs arc strongly clo~ior-controllecl 
(e.g. I-lairstoll cl al. I9hO: Pin1111 1981). If tliis Ilypotllcsis is I S L I ~ ,  lx)lx~lations of I o \ \ . c I .  t~.ol,llic 
levels of the Sorest-litter clctrital I'ooci \ \eh ~ I I ~ L I I c I  he I'ood linliled: ill particular. l '~~iigivore 
i ~ o ~ ~ u l a l i o n s  slio~~lcl increase it1 r.cs~>ollsc to e~lllance~iielit of their I . C S ~ L I I . ~ C  base. Sc \~cr ;~ l  lincs 
L B 

of inclil-cc1 c\,itlcncc tllat fungivorous :~rthropocls cxlxrierlce f'ood shortages support tllc Iiyl~o- 
tllesis tli;11 a scarcity of food often li~iiits tlleir ~~ol ,~ t la l ion  cfensities. 
Data o n  the kccling bcliavior ancl distributionI)attcrns of Collenlbol:~ c o n s r i l ~ ~ ~ e  one type ol' 
e\,iclcncc that 1'01-est-l'loor f ~ ~ ~ r g i v o r c s  arc focld-limited. Altliougli Collcmbol~l can feed crn a 
wide r;rrige of footls. their niain food is fungal material (Pctersoll 197 1; Chen et al. 1990). 
Lahorato~.y I'ccclirlg expel-i~nelils indicate that Colie~nbola ~ ~ r c f e r  1'~lngi o\,el- plant nlatcrial\. 
yet field-cx)llcctetl Collembola contain a liigll proporlion of leaf marcrials, which suggests a 
scarcity of prel'errctl fungal food ill 11ic field (Knight and Angel 1967). Plant debris i l l  col- 



Iclnbolan g i ~ I s  niay I i ;~vc hcen ingested by accident o r  may ser\ ,c a s  a secondary footl sourcc 
(Clien c t  al. 1996) .  Col lcmholans  aggregate around Soocl sources (Ushcr  et  al. 1982), and 
a p l ~ ; ~ r e i ~ t l y  sul'l'cr temporary starvation a s  indicated by a high percentage of  field-collectetl 
i ~ ~ t l i \ ~ i d u a l s  with cnlpty guts  (Joosse and 'resterink 1977).  
Tllc ~ n ~ ~ j o r i t y  o f  ~ n i t e s  in the littcr layer Lire fung ivoro i~s  (Luxton 1982). Food availability af- 
Iccts mite survival,  s i~gges t ing  that Sootl is  an  important fiictor limiting population densities 
01' mites (Stei'aniak ant1 Sen ic rak  198 1). A tight coupl ing between the distribution o f  fungi 
a ~ l d  Fungivorous n ~ i t c s  is fou~l t l  in s o m e  :~groccosystcms,  which also suggests food limitation 
(Xtueller e t  al .  1990).  Many  Diptcra not only feed on ,  but also brccd in, fleshy fungi (Buxton 
1960; Hacknlan iuntl Meinantler 1979). A t  natural densities. m~~sh~ .oom- inhab i t ing  dipteran 
l ~ r \ ~ : l e  can expel-icncc :I shortage of  Ihod, s ince  food supplementation increases pupal size 
( G ~ . i ~ l ~ n l t l i  and Jnenikc 1984).  
\Ve i~clded readily accessible,  high-cluality Ihod to field plots to uncover direct responses that 
\\oulcl support  tllc I~ypothes is  that populations of  l 'ungivorous :~rthropotls in forest  littcr are  
k>otl l in~itctl .  

llaterials and IClctllods 

1'111' C X I ) C ' ~ ~ I ~ I C I I L  \V:IS ~.o~ltluctcd i l l  M ; ~ c l i s ~ ~ i  COII I I~Y,  Kentucky, USA, irl a sccontl:~ry mixctl I'orcst tlo~ni- 
~~,itctl  by oak, 1iicho1.y tlntl I I I : I I I ~ C ,  ui th :I I'cw scattcl-ctl pine trees. Exl~crirllcntal units were 12 open, 
ciri'~~l:ir I-m? plot\ \elxu-atctl I'l.om each other hy at I c a ~ t  15 m. Tlicrc were four Food Enlianccment and 
eifht Conlrol ~plol\ ar~.;~ngctl in a complctcly r:rntlomi~cd design. Tlic nuniber of controls was 2 x  lhc 
11~111lber of manil~~~latctl  ~plo~s  b c c a ~ ~ s c  :In inlentlcd 1rc;ltrncnl - water adtlilion - w:~s eliminnlcd duc to 
higher-llinn-:~~flcr:~gc rainfi~ll. Starting I I A111-il 1995 and continuing at LLYO-wcek inlcrvals, thc Food 
[Inlianccmetit 11lols rcccivctl 100 g sliced muslirooms, 100 g clioppcd potatoes iuid 20 g tlry, instant 
/l~.o.\o/>/~i/(l 11iccli~11ii (Cli~roli~i:~ Biological Supply; Burlington, Norlh Carolina, USA: Formula 4-24). 
1'1-climin:~ry fieltl :uid labor:~~ory obscrvalions sliowcd [hat a wide range of collcmbolan species readily 
fed on lliesc l't)ods. 
Ilensilics of Collcml,ola ancl mites wcrc determined by collecting one 180-cm2 szuiiplc of littcr (top and 
S~rayiienled. hut not I ~ L I ~ L I S .  laycrs) from cach plot, and exlracting microarth~.opods for 7 days in a 
~nodifietl Kcmpson-Macl'adycn apparalus (Kempson et al. 1963; Schaucrmann 1982). Animals were 
e\ll-actcd into 50 'X elliylcnc glycol and washcd in 95 '70 cthyl alcohol prior to itlentificalion. Plots were 
I'irst samplcd 4 weeks al'ler ~ l i c  sLarL of [he expcrimcnt (6 May), and again on 23 June. Mites were not 
iclcntified furtlicr, hul Collc~nholn wcre identified to family level according to Chrisliansen and Bellin- 
gcr (1981). Entomoh~-yitlnc wcrc I'urther identificd 10 Entomobryinae and To~noccrinac; springtails in 
lliese subfr~~nilies wcre f ~ ~ r t h c r  scparatcd as adults or immntures. After a~~ i lna l s  wcre exlracted, [he lilter 
was dried at 60 "C for 3 cl and lhcn wciglicd. 
Thc aclivity of surl'acc-dwclling Colle~nbola was assesscd with 8.5-cm dia~nctcr live pitfall traps. Four 
traps were installed 20 cm insidc the edge of each plot. Animals were returned to [he plots after being 
itlenlified. To minimizc prcdnlion o n  Collembola in [lie traps, the inner cup was separated illto two 
levels by a fine scrccn, which nllowcd collembolans to fall through 10 the lower levcl. but excluded lhc 
largcr predacious ar~lirol~otls (mainly spiders. beclles and centipedes). Three days before the firs1 food 
addition, traps wcrc opcncd luicc (24 hrs. each time) to assess [lie initial activity of Collembola. During 
[lie experiment tl-aps were opened for five additional 24-11 periods. An indcx of relative activity was 
calculated for thc dntc corresponding to cach litter extraction sample by dividing the numbcrs trappcd 
by [he numbers cxlraclcd from [he litter sa~nplc  from cach plot. Since we did not have trap data for [he 
6 May litter-extraction sample, the means of the two adjaccnt pitfall-sampling dates (30 April and 
12 May) were ~ ~ s c t l  for the calculation. 
Relative dcnsities of Diplcra were cstirnated by sticky traps. Two verlically orientcd 10-by-l0 cm picces 
of metal screening, coatcd on both sides will1 Tanglefoot (The Tanglefoot Co.; Grand Rapids, Michigan, 
USA.) were placed 20 cm apart just abovc [he litter laycr at the centcr of each plot. Plots were samplcd 
for 24 h 6-7 May and 23-24 June. Treatment effects were analyzcd by repeated-measurcs ANOVA 
(SAS lnstitute 1990). Whcn nccessary, data were square-root or log-transformed 10 make variances 
homogenous. Bccnuse WC predicted that food enhancement should increase fungivore densities and 
reduce Collcmbola activity, one-tailcd tests wcrc used. For each sampling method, [here wcre several 
variables tested simul~ancously in comparison of Food Enhancement and Control plots. WC used the 
sequential Bonferroni method to control [he table-wide type-l error ratc (Rice 1989). 
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Mi[cs LI I~L~  C o l l c ~ ~ i l ~ o l ; ~  \VCI-C t l ~ c  l\\() 11105l :I~LIII~~:III~ : ~ r t I ~ r o ~ ~ o t l s  cx~~. :~c tc t l  l ' r ~ ) ~ i i  [lie 1ilIc1. x111i- 

plcs. rcl>l-esc~lti~lg SI (4 irntl l 3  ' i .  ~.e\ l?cc[ i \~c ly ,  of  lo lal  ar[l1ropod.; l'or Colltrol 1,1014. A t l t l i r~g  
foot1 signi l ' ical~~l!  inc.r.c:~.;cd tlcu\it ics o f  hot11 g l . t l~~ps (Fiys. l; 'l'ahls I ). Xlits rlcnxity in (l ie 
Food E ~ ~ h : ~ n c c ~ i i c ~ ~  p l o ~ s  \v:~x nlore tli:in 1 . 5 ~  I l i ~ l i c ~ .  tllall Co r l ~ ro l  plots ill l,ol11 May alitl . I~l l ic 
(,Fig. I A). ?'lie I'ootl I ~ ~ i l i a ~ i c c r i i ~ r i ~  tl.c:llmcnt clc\,:rtcd t o t i i l  Col lcmbolu t lel~sity i-4 1ili1c\ 
(Fig. 1 B ) .  
Dellsiries 01' cl-al C ' o l l c ~ ~ ~ l ~ o l a  I'alllilics - I<~i~o~i iohry i t l : rc ,  Iso~omit lac ancl H ! ~ ~ > o g ; i ~ t ~ ~ ~ ~ ~ . i c I i ~ e  
-- wcl.c hiyliei. iri 11ic f oo t l  13illanc~c1llcrll 1>1o~.;. A l l I i o ~ ~ y l i  clcusitics oI 'Ou!.cl~i~~ri t lac. S111inth11- 

mohr-yinne ;111tl 'l'oi11occ.l.inac \\,c~-c t l ~ ~ e  n l ; \ i r~ ly  ( ( 3  clcv;~tccl ~ i ~ i m b c r s  01. imli1atul.c int l i \ , i t l t~;~ls 
(Figs. 2; 'T:lhIc I ). 
Nul i ihcrs 1'1.o1ii ~>i l l ' :~ / l -~~. ; ip  \ ;~~i i l>lcs ( l id  1101 dil l 'cr signil'ic.:~ntly hec\t,cc~i Col~tl.cil i ~ n t l  I-ootl 
E r ~ l ~ : ~ r i e c ~ ~ i c ~ ~ t  plo1\ 1'01. :III~ c o l l c . ~ i ~ l ~ o l : ~ ~ ~  ~ I . O I I ~  (P>O,O5, S C C ~ L I ~ I I ~ ~ ~ I ~  l30nt'c1101ii c~or~-cc t io~ i ) .  
Sarn l~ l i l ig  b! pill'all II- ; I~S yicl(lctl clil'l21-c111 l?ro lx)~. l io~l> o f  collcmholan I';~milics c.oni lx~~-ct l  to 
(l ie l i ltcr-c\trr.:~crio~i \al i l l~les. I- l ! l>o~:~\ lr-~r~-icl \  \i.cl.c the mo \ l  :ll>~lntl;inl Co l l c r~~ l~o l : i  in  tllc 
pitL1Il si11~11>Ic\. ; IC~OL\ I I [ I I I~  1.01. IIIOI-c tI1:in SO 0; ol ' tot:~l  C o l l c ~ ~ i l ~ o l : ~  I'I.OIII C'OI~II~OI ~ IOIS.  SOIIIC- 

eZZd Control 

E Food Enhancement 
160000 200000 I A T 

Fig. I. Microarthropotl tlcnsities 
(mean +. s~~indartl ersol.) I'l.om liltcr 
exll.actions. Arrow intlicakca kl~c 
dale food addi~ions were sr:lrtccl. 
P valuc rcprcsents significance of 
Irentincnt c fkct  o f  ~.cpcated- 
mcnsurzs ANOVA, adjustcd by the 

- secli~cntial Bonferro~ii tncthod. 
April 11 May 6 June 23 A: Mites; B: C'olle~nhol;~ 
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Relative activity of all collelnbolan grcl~rps cxcept Sniinlhuridae was significantly lower 
in the Food Enhnnccment plots (Figs. 3, 4; Tr~blc 2 ) .  Bolh adult and immature Entomo- 
bryinae and Tomocerinae had a lower relative activity in Food Enhancement plots (Figs. 4; 
Table 2 ) .  
FI-uit flies (mainly Drosophilidae) and fungus gnats (Mycetophilidae and Sciaridae) were the 
two major dipleratl groups caught on the slicky traps. Numbcrs of fruit flies were 2 0 ~  11ighc1- 
in Food Enhancenlcnt lhan Control plots in May, and S X  highcr in June (Fig. SA).  Fungus 
gnats did not difter bclween treatments in May, but in June were twice as high in Food 
Enhancement plots (Fig. S B ) .  
During the experiment we ridded a total (dry weight) of S3 g n~ushroorns, 184 g potatocs and 
80 g Droso~~hilrr medium into each Food Enhancement plot. We did not remove food rcm- 
nants from litter samples when we wcighed them. Differences in litter weight between the 
treatments werc never statistically significant ('Table 1). 

- 

2000 Fig. 2. Densities of some s~~l-l';lcc- 

Discussion 

P < 0.05 

1000 

T h e  experime~lt uncovered direct responses to food enhancement, which support the hypo- 
thesis that fungivorc populations in the detrital food web of the leaf-litter community are food 
limited. Enhancing the resource base increased densities of entomobryid, hypogastrurid and 

- 
dwelling Collc~~ihola (me;in _t stand- 
;lrd error) rrc11i~ litter e s t ~ l c t i o ~ ~ s .  Ar- 
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row indicates thc clate food additions 

0 were ral.retl. P value as  Fig. I 
April 11 May 6 June 23 A: Ento~nobryinac; U: Tornoccrir~ne 



m Control 
II Food Enhancement 

April 11 May 6 June 23 

Fig. 3. Relative activity of total Col- 
Ienihola (meiln + standard error). Ar- 
row indicates the date food additions 
were started. P value as Fig. 1 

A W Control 

1 
Food Enhancement 

Adults P 0.05 

S lmmatures 

P c 0.01 R 2 Fig. 4. Relative activity of some sur- 
face-dwelling Collembola (mean * 

1 standard error). Arrow indicates the 
date food additions were started. 

0 P value as Fig. 1. 
April l 1  May 6 June 23 A: Entomobryinae; B: Tomocerinae 
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m Food Enhancement 
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Go l P < 0.05 

April 11 May 6 June 23 

Thc D;~tc. X Trcaimc~il in lc~-acl io~~ was not si;~~il'icirnl in any 01' ihc. testh: :'::': l'<O.Ol; : :  P<O.O5: 
NS: P 2 0 .05 :  d. I'. = I I'oI- rrcatlilcnt cl'rcci: [l .  f. = 10 I'ol. crl-or 

isotomid Collc~nhola xi least iwofold tiuring the 2.5-monih experimental  period: some cx- 
liibited ;I tenfold increase. Densities of Onychiul-idae, Snlinth~~ridac and Neclidac werc 11ot 
signific:~ntIy ;11Trctcd, though ni~nlhcrs were also higher. The expcl.irnenca1 design may not 
have had enough power to cletcct dif'ferences for these families bcc;lusc of their high v~u-i- 
ances. We simultaneously conducted many statistical tests and used ihe sequential Bonferl-oni 
test to adjust our P values. which further reduces the power to detect differences. Detrital loocl 



\\,cL>s i11.c 11;1\c~l p r i r r i ;~~~ i I !  011 de;~cl pI:i11t r~~:~icl. i ; i Is ( S w i f t  et ;I]. 197e)), 111 t I c c o ~ ~ i ~ > o s i i i o r i  foot1 
\\.eh\. l ' lrr~gi ; I I I~ h ; ~ c ~ e l . i ; ~  p ro \  i t l c  ~ i i o s t  01'111~ CIICI-sy ;III(I 1iutl.iti011 t o  ~ilicr-oiil-tI~l.o~>o~ls ( M o o r c  
c[ a l .  IOSX). 'l'llcsc ~r i i c r .o l~cz  arc 1101 AI\ \ -ays ;I\ ail:rhlc arlt l lor ;~cceszi l> le to  t l ie I'~rngi\zor.ol~.; arltl 
I>actcr i \~ol .o l r \  ; ~ r t l r~ -o~>oc l \  (Sc;lztetlt I OS4). N o t  ;III o f  t l icse ~~ i i c~ .oo r .ga~ l i \ ~ i i . ;  arc s~r i t :~b lc  1'000 
l o r  : i r t I l ropo~lx:  \ O I I I ~  a1.c c \  c11 tox i c  to  c c ) l l e r ~ ~ I ~ o l : ~ ~ ~ \ .  h'lobt c o l l c r i ~ I ~ o l ; ~ r i  species zlio\\ j  strorls 
I'oocl ~) l~e l ' c r -c i~ccs  ill la l>or ;~ro~.y  stlr<lics (Sli;r\v IOS5; Visscr allcl \Vli i t t ;~kcr. 1'177). arid I l ;~\ jc tlil'- 
l ' c~ .c~ i t  I.;II~S o l ' g r o \ \ ~ t l l  :111cl r c p r o t l ~ r c t i o ~ l  \\ l ie11 l'ctl 011 ~ l i l ' l ' c r c~ i t  I.ooels (Cl1c11 et AI, 1995: Uzlicr. 
19x5: W ; ~ l s l l  ;11rcl I l o l g c ~ .  1000). A l r l l o i i g l l  u.c c l i c l  11ot co1np:u.c ( l ie ~ x i l a t a l i l i t y  ( ~ I ' t l l e  i'ootls 
~ ~ \ c c l  iri 11115 c \ p c r i ~ ~ i c ~ l t  \ \ i t11 l i t tel. l'~111gi. p1~eli11iiri;iry l~ ic lc l  :11itI 1:11~)1.:1Ior-y t~ Ixcrn~: i t i t ) r~< 
sllt)\\,ecl I l lat  ;I \\.i<lc r.:ulgc o l ' c o l l c ~ i i l x ) l a ~ ~  sl>ccies r.caclily l'eccl or1 tlrcsc loocls. T11e p~.cl'cr.i.r.cl 
I ~ l l ~ z i  l'or ~ o l l ~ r r ~ l ~ o l ; ~ ~ ~ \  II\LI;IIIY ii1.c ;~ I zo  IIOII-toxic to li~1111;11is ;111e1 otl ici. ;~rlirll;il.; (SIi;1\\1 198s).  
'l ' l iczc I'intlings ~ ~ i i d  olrr- cspcr i lncn[a I  I-cstilts strongly zusgcst that h0111 tl ie c lu ;~nt i i y  ancl 
t lu ;~ l i ty  01' I'ootl i n  r l lc  I ' iclt l  Ii:i\,c ;I \ iyni l ' icant i ~ i i p a c t  (111 co l l embo la l l  dcl is i t ies.  Sc;~aieclt et al. 
( I ')SS) ~.cpor.tcxl :l11 inc,r.caxc 01' niicr.oa~.ili~.oj>ocl t l c r~s i t y  i n  re.;l>o~~.;e t o  atlcling c;~rl>ori o r  11iIr.o- 
?c11 ro  the t:~llgr;~zz ~ r -a i l . i c :  rhcy  clitl no t  mc;lsur.c w l l i c l i  I'oocl resolrl.ccs \\,ere cnIi:iricccl. 
~ l l r l i o ~ ~ g h  t l ic  101:11 t11.y \ \ e i g l i t  0 1 '  I'oocl :iclclccI i o  rl ic  lots \\/;IS i no re  ili:rn li;ilt' ol '  tlrc litter. 
\\ c ig l l l .  l i t ter  \ \ . c i g l i ~ \  n c \  er- tlifl 'erccl I>cr\\)ccli t~.catri lcnrs. So l i le  o f  t l lc  I'oocl \\)as cc~~i . ;~r~l iccl  I l y  
i l l c  I ' u i i ~ i \ , o r cs .  ;tnil \o l i i c  lil,cly Icacl ict l  i n to  l i l l r i l ~ r s  ;IIICI ~ i i i r i c ~ . ; ~ I  I;~ye~.s. T h e  r.;lpid di\; ipl>c;~r- 
: ~ r i c ~  o l ' t l i c  l'ood \ 1 1 g ~ c \ t \  t11:1t l 'ootl ; ~ c l ~ l i r i ~ ) ~ ~  clitl 1101 x~ r l~z [ : r~ i i i : ~ I l y  c l i ; ~ ~ i s c  l i t te r  ~ I ~ L I ~ L L I I . ~  111 

rlian. I l le iller-c.a\c ill imrnat~r rcs .  I- lo\\.c\ 'c~., nnnihcr.; o l ' ;~c l i~ l t  E r l t o ~ n o b r y i n a c  tlicl no t  d i l f c r  I>c- 
i\\ ecn trc;~tlncrrL\. 1,111 i rnma~~l r .c? ;  \\ ere s i g l ~ i l ' i c ; ~ ~ i t I ~  n lorc  ; ~ l > ~ ~ ~ i d ; i ~ i i  i n  the f 7 0 0 c l  E ~ i l i n r l c c l l i c ~ ~ ~  
~'Iot.;. F o r  ' l 'o~i iocer- i l~ac.  aclult clcrisity \ \ as  3 x  Iiiglier. i n  the cxl,e~.imcnial ploth. hu t  i r i imature 
clellairy incrc:r\ccl rl1or.e t l i :~rl Ox i n  I-csporlsc to  adclit ion:~l food. l'licsc results s u g e s t  t l i i t t  t l ic  

~ - 
clcn.;iiy i~lcrc;i.;e i n  Foocl En l l ; ~nce l i i cn~  p lo t s  \\.:IS cluc m a i n l y  to  h i g l l c l  rcl1ri7clucli\~e rates 
anellor. higlier' i r l i rn:~t l i rc survi \ ,a l  ].arcs. L :~ l )or ;~rory  stuclic\ 1iaj.e \ l i o w n  [l1:1t C o l l c n i h o l : ~  Set1 
h i g h  n ~ i i ~ . i t i o r ~ ; ~ l  l'ootlz cl i \play c lc \ ,a~cc l  r.elx.cit luc[i~e rates ( B o o t h  allcl Anclerson 1979). M o s t  
cn[omobryic ls li;r\,c o n l y  1-2 gene~.:~t ior ls per  yc:u- uncler i ta l> lc  c r l \ ~ i r o ~ i m e n i s  l i k e  I'orezts 
( I - lu l i ra ancl h4 ikhoncn 10S3: Lc inaas :und B l c k e n  19x3: Vcgtcr  19X8). U l i t l c r  f i e l d  c o n d i t i o ~ l s  
rhc ju \ ,cn i le  xt;lsc la\t.; : i l ,o~~t 3 n lo l l t l i s  (Jooase 1969). O u r  exl,el.inlent clid not  lazt l o l l g  
c n o ~ r g h  t o  clctcct i l i c  corl\ecllrcuce o f c l c \ , a te t l  i r i lma r~ r re  nunlbcrs.  A l o n g c r ~ c x ~ ~ c r i m c n t  l i ke l y  
\ \ o ~ ~ l d  haye dctccrccl :I signil ' icant i l icrea\e i n  ;~clult (Ic11sity. 
Sorne co l le rn l~o l :u l i .  such as i so ton~ i c l s  ancl onyc l i iu r ids ,  can rno\#c  bc tw3ccn l irtt lr, humus  and 
n l inera l  laye1.s (M:rchclycn Ic)62: U s l l e r  1970). T l l e  dens i ty  o f  i so to l i i ids  2nd onych i~ r r i t l s  i n -  
creased i n  rcspor l \c to l'oocl cnh:u~ccmcnt  i n  o ~ r .  exl,erimei~t. T h e  clcnsity incrcazc iri t l lc  l i t t c r  
1;iycr cci~r ld l i ;~vc  bccn cluc r o  l i i g l i c r  \ ~ ~ r . \ . i v a l  and  rcproduct i \ .c  rarcs ill r l lc  l i r rcr  layer, nncllor 
inc~.caset l  r.;lies o f  r n i g r i ~ i i o n  from t l ic  I i ~ r ~ i i ~ r s  a1111 ~ l i i ~ i e r : ~ I  soi l  layers i n to  I l i c  l i t l e r  1:1yc1-. IYC 
c;~r l~ ic ) t  ev:~luatc th is  po\s ih i l i ry  hccalrse \\,e c l i t l  ] lot  snrrrl>le rl ie I i u m ~ i s  ancl m ine ra l  soil. a l -  
t l iough ive  expect that l'ood adcled to  the litter. \vou ld  leach i n t o  h ~ r m u s  and r i i incral  layers arid 
iricrc;ise the clellsities of col lernbolnns i n  ihese layers. It w o u l d  b e  wol - thwl i i l c  to  invest igate 
I '~rr i I icr  t l ic  cSI.ects O~'C'III~;IIICC~ Ii)ocl 011 the t lynan i ics  o f  Co l l cn lbo la  popu la t ions  in the I i n m ~ l s  
:me1 rnincral  soi l .  
McN;lm:u-i~ arid H o ~ r s t o r i  ( l  991)  ~,reclict rh:tt under h i g h  f o o d  ava i lab i l i t y ,  an imals  \ v i l l  retluce 
the i r  ac t iv i ry  ii' rnor-tal i ty f r o m  pred:tticill increases w i r h  increascd ac t iv i ty .  A w i d e  range of 
:~n imals  i n  the forest f loor.  i n c l ~ ~ d i n g  spiders, centipedes, pseudoscorpions. predacious beerles 
and mites, p rey  upon  collembol:uis. Joossc ( 198 I )  repor ted that h ighc r  ac t i v i t y  o f  Co l l e l nbo la  
leads to  incrc;~sed mor [ :~ l i ty  f r o m  predat ion .  Consistent w i t h  ~ h e s e  theoret ical  p red ic t ions  and 
the k n o w n  increased prcdi t r ion r i s k  i ' rom incl.enscd ac t iv i l y ,  a l l  g roups o f  C o l l e m b o l a  except 
S m i n t l i ~ l r i d a e  rc t luccd the i r  re la t ive  ac t i v i t y  in the F o o d  Enhancement  plots.  
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