
11 Short-term water and l18l
energy flow in arid
ecosystems

spalial and emooEl dkbibdion tNoy Men, 19n). Tb*%pddion pdmld
acsof rhelandsapsafrcraprccipialon

eveni rvolves conplicalcd proe$s (iifrhntio n. ruD 06 ddrse. d minago
Each and hndfod hrs diff.fnt sudace

I ol! on h' i'.
donioani animal sles of erch plm

le *ater dd plant biomas availabilfty.
rne objEtive orthir chapbr n & dis

rrlion ro ry.r' ard .u9 flo* bdreen

mNFyiis adF.c (cysrns in a
availability and to hear cncrsy lcrk Groerh rtrd bchavio"l rspo!*s ol
sroups ofrnimft {irh.onhiinerdapbtioN b changiig mnditjos oftuod
and wotr availabili.y wil b. discus*d. Plan! and animal litGr Edistnbunon
lDd dcomposi.ion D cris will be

.osrstn dynamis {ith rcsFt to shonrcft vltr aid cn*B llo{ will b€

rhemajonmFhdisinrhkchapkrwi

nudy on the Jomada Ertsrinent S.alion ol Ncv M.io Skle UnileFity,
shich h 4n kh iodh.nonh*e or L
a.d the dda it hA produc:d on envnornenbl dnvi4 rorc* (prEipibrion,
soil wat!, radianl .dccy. add tnptrnuO md biotic rsponss (plad

angs and mi..obial activity) lor iine
inbryars otrcks durins rh. srowine

ds in Nonh Andna G.s. warae &
7r) and orhcr pans or rhc lorrd (c.s

Ev.nad, Shannm & Tadfror, r 97r ) will b. u*d in , .onpa€rive way and



*ill be n(d.d .o dEw sen.ral conclusions about shon ume.€I. doryneh

w.tr wailahilny i! thc .oil will hc jidicacd by the Ievd ot w er $odd

nnr lhc rldirit .nrc] avrihbl. rd
d pddtial mrsv by dE dads! *condj rhe adiai cn{s which n

by the soil and air and onvend rc
ndsy ro lnifrih and titrer will be or

co$idsrble ihporun.e io (he lytum. The importane oftmp.mtN c1Lc6
n b. codsidcEd as ir inbracb nrongty

Toilrur e thc dynaoics or {a&r ald rhe respon$ or pbnr ro warr h rhc
ar dsen MrAlrdj rc vil show dara

ror prt.iriorio!. .oil {ad norasc. p
rive days of prccipirarioi and rhc wftr

nord in lhc soll Fofile ro a srven deplh {ill be shown. Th. chanea in cicrgy
mnimr (dbns) or rhc rdls md ftu'r produen by rhe plinr rhroueh rhe

m .xp6sion o. rhe .n{ly (hc!, budgd or lhe sFrn ihough rine.
PEipibrion w$ rc.orded usins a reishins buckd r.in gruse soil

scretietrcsina slDsm bt@ks and

hysrothemoFphs hou$d in sbidard *eaih{ indrunenr sh.h.a Dab

Praducriviry e$inac trrc ba!-d on ba 6r ndhods (Milnd & Hush*,
re63) a d imensiomr amrysis (N.*bould, l e67) D.raik or mdhodolos,
df rcarunq Dloductivity ol sp{i$ is b.yond the scope berc, bdr aF

hitson 097s) lnd whirford 0e74).

tjzctl by Luea tilenhlo. The pt.cipi-
ralio, evens aF highry sasonar(Fig u. D. storage orMb in d. pronle on
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Fi*|L1cli lEhuoDed'[+(q!fua
dncqub (r@er{ rdl@) D{it 4hinln st '@FGrq iDd pdtrdo! d ir Fie

sop., l4v6 producd in rhe pr*io
3r. As indicaied byib pansn ofsrowrh,

,. rlir"rda n ftrartuely sro* in ib p'odE.ion ofncw lcafhlrcnal wilh good
onditions of soil waor, l. sffis to

rs in rhe smr[er vab oures ]od it
produes n.wlafnatrial dunns thc smnd dinfll p.nons oftuly, Aqun
rnd s.pMber (sni& & Ludwig, le76). Reproduction h highly variabte.
when produdion offruib ir high, pr
Thus L e/ar' sho's ! dinenni n'd
arativ. to o.* lerfproducrion anl Eptodrctiaa lnat lrrea nidetbta-

f v!!d c@d.d 12 ch dlnns n.ry ot
the sNons (Fis. I L2). Th. srowrh dat. for Pr64n g/,,r,r,sa, nsquire,

.p .odu . .d ro 'd  od " ,o0od .b  to r ' h  r "  \
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FE rla.hih!*uenGh5(ei4).

Aluviar fla$ aie chmacredad by harins slop$ rss rhrn 2% nd tpnsnr
des jn dr. landep. orwad run-on Thc* !4r in lhe chihuabuao Dden

(!!bush), b &.y are also
chrEcterized by small annual aid peFnnial lolbs.

abom ai m in dcplh .nd soi *aier
idage is highry rcspoDsiE b pKipirarion prrems (Fig. 1r.3). rn eany
sufrnd or r 972, niifrr .ycn6 dsc.red r $porr in annual to$s, *hich

,r to ft.as lnh b$ than r % slope, rhe

chaftcknrd by ,ctlaru zd.a Coboa gF$). This laqe peEnnial gEs hN

(*ou! e0n) sile 'hc* rreas,re

. s  5 i8h r  4po4 . iF  ' o  bo  l  r pn r '  .  d  r  ' 5  so ' l r ! k '  l heo r r . , n t r .
urdion by rNs spsies (Fie. t t.4) sho*s

thar ib proddion i!.oisidmble It r.rh.d a pcak alode cone ofover
25Mcalbaj in borh t97l nd 1972.



" :

, E: I

€

Shorlem votet and dssJ jlow

Fis r r.r. tuudui D6.n shk (!h)6) s
eoi!15 (P@r!@de,)rq Dr jr. ktb66dddnun iinln JrrdFBbrq

ab i.to a si.k (basib or rtaya) 'he rcr
is emddly level and lhc son loitlF is a clay vnh a bard pan at about 60 ch.

of 
"!,tt!,n 

ob,am (vin+m$quib sra$). nris paenoial erss rcprodu&s
ry by sds rr h!. ditrus roor sy$ems

whichanainrclatirdyshallowdu.toiheclaypan significanr g6w&o.cu(
ftp3rhi! bxsin! d *aid ror pertods

oinp!oamonth(Fis lr.t hodrcrion ofseds by ?.,616!2 wil follow

A ds*t r.gion rery simitar ro our

' s l s ' ) '  06 \  i  ' l 5o  ' s ' rBon
rhos found in rh. chihu*uaD Darr

(M. A. Ro$. F*sonal comnunication).In th..onfrunities Bd ng , qtv!
$ch 4 ftursa 3rd6, prcdudivi9 'ithin the srov6 ereeded by fivc limes
lha r ourside ofrhe srou (900: I 30 ks ha ) tollowins p.nod s ofh.a4, Einfall



'r:he $ne najor randfom ryp€ cr
hilh and homhins. piednont plaio
.ouas (R. s. Cupta, pesonal communi.ation). Soils aE hishly nriable -
fron nearly expo$d bedrock to dep d.losib ol wind.bloh sand, and fiid

ditreEni kinds ofrootinssy$ems 3nd life foms.

A nunb€r ol and and emiarid s
(1. Noy-Men. p.ronal coinmunication). Data ror thrce differnr sits, all
.haracrerized by winrfl rainlall bur vnh difdci. son !rN, .rc f.nly typical
errnples ol tnc win&r kinrall d.*rts or lsBel, Jdda. d lsyFr.

This sir,lodkd on rhc nonh lldpc ofrlinsto'cnill sourhcan ot Hebron,

omurnq bct{er Nolmber and Apil. Th. so n shllow 00-15 m) and

summ* dcoduols sh!trb, hd hrb
3r%, aid an ro* in $dnr (20 r5 cD).

s t Anhiit hsba atba) ate sha*n
(toralnin!. {oody) @chcs rp.rk rboD! 1r5 ksia 1 in Apil.,{rent.1
rdbarra giei biomas cdar minus $oody) mchd perk bion.s i! rury

dty in April d *oor 500 tsha 1.

Thn sne n hcaed on a plain wilh lo6s soils, which aF increNindy srline

.ai@i lbour 2 0c, @ur jn Jiouary.
sh b covd or abor r 5%,lhcmaror

Marinun soil noisiure iorage n rerc
or o(dr uril rhFFlures Rch the

The growrh 4rponlc or trar'iz /',rm !o precipiution inpus aDd soil



shoi].rn Mkt rnd,nq) for

^=a=-1=11-'/^":

:

.h ^, bbjr ^, !&ry o) .. P& 1464

ioisure % by weisht) 30rl.m
peak inArrilarrbourl2o ka hr ,.Thc

ross soils v.eclalion is d ofjnard by
Ezins. Thc ay*ae. niihu ror thk rrca

is 250fm, enh e$entiany a oan occuditrg bd*en odobd and Aprit.

rcrclted id Aorjr fo' annMt gn$* and rorbs at $ou( 6000 kg ha , (Fig.
1r 3) ^herrhisth.ftw.5 nonitrrnd 'h( sEmbionss ofd;na,B4s5
ad rorbl dsEa$d npidly rovi,ru
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Th* rhR hraeri sires also irru$rar d. inpodane of soil deprh on
ditrdenrrrndsapca&srctariverotheanonmof soitmoisrurc$arisso(d
. .1e '  pdd i ' 3  i o  ' r bTnc  i r  q i rh .he  d tsFL  o i l \ aheaAnur

{p i l ' f e . so .k .p f l a ,LT
h thr chihuahuan D.sd sy{cm wheE
$Aon'Hd.hFmhretgimeaE

idsdr.thcfetorcontuningrmpo l

,l
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shtttsn Nats ahd eterEr lat

@ @ b h n ! i n )  F . j n . i a s o r  4 , d h ! d i !

Datr d.sabirg Mohrve d{cd dy
rvairabre fron tBp $udies at a Ro.k val.y sire ii Ndvada. Tbq rm

pa,{,/ia) !e sivcn in Fis. tr.9, for sir dif*eot zones in t97t and t9?2
(RomEy d 1, le?r) , d,n,id rerlred r pe* biomNs or n.v $cms in
zotre 22 of only abour 3 kg hrr ii 1971. This conrass sh!@ly with t972

rion ofaboui 10 kq ru r in zonc 22.
The bionas ofthes t*o shnbs iidic

peaks in dc sprios of rhe y$r ecr. {ry simitar ro th. rsraeli sibs

I
lllL



In an macalhd.hcPE sahani Zone orTunhir, tbre are sinitanic, or
ditren! lfdroihs in rctirionship td orher d.kd ecosys.hr (c. Fton!,

adunouskinds of dcpEsio.s may
irh ttuirc difi.ercnr .harrcrernricJ !4{

on ths. dlll{enr eeofolphic landsp6.

J 0



shartten 
"ater 

and eneryr f.k

n ditreEnt y$n md kasons for $rsrd
sp.ci.s or spdies srouF fron diferen( de$d land$D6 and ftsions sdos

$aps aDd conparinc tau.o ritellara
*irh KrNb eotvifoltr.\c s.c rhrt i' ,. trtderrarr pak Droduction mun
in rhe rdr wheEa in I:. rdlif,/la p.ak produdion o6un in In. spnng. pc.t
prodndion of n.e shoo( in ihl chihuanuan Dc$n is rbour 100 kg ha l,n
1971, \]h*eas ia K. ptdiloth it 1971 i. vrs 12 kg ha ,, iRdiariq rhe
ditrercnmiiFroducLion.Orcoue. iriouldhavcb4nbdrrrocompaErhe

orh spd.s mur ii borh ds*b, but

oi in rhc lnr. dillecnl de$ns (rhe
erica, aDd ab Isn.li ,ir), we cm €

rhrt in r yar or good sowih such as 1972 (pEipibtion rbov. avd,sc in
all thEe rsiont, tl'at peak producri
55 kg hr '.ln lnc MohrE Dsqr,I

pms sith ine pcak Droducrioo in thc
hr,.li Sde-B oq{ site ol 150 *s Iu r I n conpatng tb.s Gulrq rhc Isracli
sire M rcmdry epcd (r Noy-M.i4 pc6onlr comEuntcarion) aod shnb
os is low (3r% v. 1!m% ii the unftd srft9. rh. responp ofannuars
in3 dhrdbed rrca is tiksry ro be srclEr.

Anorhd My or complring di|IeFnr Eosysbms is ro .ompar .hcn dbs or

srirors of bionls mu! be made ar retarively shon inrrvah lid 6a$d oo
'he rine intenal of ndinun (nerr-rineat srov'h.

chihuahuan D.*rt and Noy,Mcit sdFBoq' sir arc given jn Trbtc r L2
sii.. cabnc dda is noi availrble fron borh sir*, produd rars aE r lcmj

inrcnar indi€ied.
The ploducrion nres of Zz#s, t

e rales fte !iv.n on,n rrc! basis, rhus
if rhe dms y and biona* ot !. tr'ilen'o,a is sredb rhin '' sqdrt j $is

w.vtr usinc sbnding bionas *rimares
suns nut bnow Er (d*,h) hd
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Shon kth \vtet nd aasr 1o,
'table 11.2. Raks alptud'dihld sh

conFE i (si! &y ) brml

il

oNunprion (by au mimart aE nd silnifrad etr4s (oEr ih. dme inrrt

t b. coosidertd as cdiErb ofnd
pnmary Foduction, sin& thry only consid* 6c r*s or btonas 'ncrr*

ioIms is not considcrd. rD rbe tubq

or hc mutdpti.d by rhc luitq ot days
oduchoo sine lnes ntes art avcdsld

orry owr rhe tine ofnarinun growrh.

Eiergy now lhrough consunfl pop
be .,msized b) .r, in.nB rhe m
spdilic ponions of ihe prodtrcr sp{i.s r her tnh onsideridg ihdividul
sF.is. Th. frrdveldounb ofred pDduction Md h{blge vanes tron one
Fr to ib. Hr d.pendiis oi rhe rimins and inGnsiry ofrainfrl.vcnr
has bcn rhown in rhe pEvious scrions. In addirion, dc !v!itabitiiy of s.dr
ol i speific ryp€ md nte of produ.iioD of lEsh sren ves.rrtion n4j vdy

ninfell rh. rimc or y.f whcn seds aDd/or hobae. ofa ea4icurar ryre are

responss of rher poptrl4ions. rnus, yem *irh ideiriat tobl raintil rnd
td.al primary productivity nay euk ii vcir ditr rcn t Fod udi ies orminal
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l[es@tive ol rhe taron, rhe rar. of onerry now ihrough consumen k

reocs ofconsh{s fray be shifcd
to povide adequ.e {atr lor nain€nanc. lfadequde *ater is unavsilablq
lne vi,birny orrh. popnr,rion is ftdumd Thderor, in oldr to undenbod

ugn co$unen ovtr shon r(io&, {e
susst thatonly when theminimufr phFiolosi€l Equiremenb ror wabr
5ft nd is a popolalion cpabk of acquirins rhe dh .n rgy nedcd ror
rqiroduclioi Ifder r( insfi.ieii wrtr sou(6, incEaed nonal.y sfls

wdd d gcn Eehtion (schnd!
., 1951; chew, 1e6t Allhoush some

aurhoB (Bearkr le6e ! hadhy & Mauer. 19? D claim rhir ibc EprodDdive
ftne an rbitiry orv.sd.iion Nnn good

mor'urc corrnl, whitfod 0e76) susgsr $ srrvivoEhip a'd Brujh.nt

Equne varying anounr or suulcni vcg.uiion or inscr rood to m.d their
warcl qdlmcrrs (MacM len, le64). rodsy fow ihrcusb desn rodeni
poFdrtions appcr( ro hc . rurdio! of pFipirarion fsulrins i! abundmr

facrorriniringpoplrarion srowrh.
whitrord (1976) sumnaria for y.ss or inrh.ive $udy on mdcn!

.$r, whicb shov.d rhd deosty 3nd
ed $pidry to lainfall rhrr .xreded rhe
yid rcdent bionss showod 6isni6ent
od whh sd suppries wrc sac, rhus

EdEins ib. avtlabiliiy ofeo{gr/ soucs and n.ubolic *abr (Fis 11.10).
n|sllabN.th.fii|nlhphy:iologigl

mds for 'wdd iidep€ndmi' (hed
physiolosic.r hib) sp€i$ has lnb erect oD rheir dcn.ny and bioms.

wad indep.ndenf speies d.ped& on
rotdes thcir Mb nccde dunns d'oughr
n ro n.er rheir mininun physioloEiql

o(& is eFarr ihao rhai or bddomyids and exmc& lhe tonsirm average
ninfrll ol lnc non and ds{6. For cnmple, Trrnd 0972, 1974) Eponed

c Rmk vrn.y sire in Nryada, which



Shadlm \arcr Md M.q llni

@urrd ai.r'Enety low densry (<0 r hr,) evei dui.s I yc.! whjch
d@ded avengc di'falt( < l00nmyr ,)bya&dorofrso wcsubnn!ha(

le !o rodempoFtrhoons in orh{d.$rl\
or rhc vorld rrc doninanr rodcnr
jcdoas (raar{ spp.) and s*b s (rdsrlar ad ?br.z sDD.) xnd ,n rh.

P  )  o rq ' .  m" ; : ' . d .  . ' , . , .

1  r "  No ' .h  an1 ! ,n  oe  + \

b i o n " \  \ , [  n ! , %  -  .  , I . d  d , . ! r !
rpproeh rhe ninihum physolosici

. s " "  d ; . .  
" -rhat rrvc rc*nrry underaone de$djn.arion.

.. 
-nc 

deNny md bioDss or $mc species lik. woodn( (N?ara,d spp.r r
[mnedbyhab i l l t ,N@kzaspp ,b
su.curenr rood and nsr buldins mrri,k ulh s ),tu spp. i;d;nckrcy



Dclr (o/,r,c spD.) ln thc chihuahua! Dcsn (whirfod, 1976r c. crnor.
ps$mr mmunicdion) and cholia (op,,,i, spp.) in rhe sonor.n de$n
(Brown. Li.b.main & Dhgbn r972):

ln ih€ Nonh Am{nan d.stuj an6 ol rh. gencm
raEanary.rc<. pt .idole, Notm ar a r.#,n6r,/ 8Ie $.d.h.n6€6.

e Afrkan Eunsiri d.stu md ueJ.rcr
spp. 8nd itr Aulreria crel,,sr !pD. aid preu,tu spp. Efunhank & whirtord
0e7t and Kay & w dod 0e75) presm indnc! *idene rhar sof.

bb of Droducins nerrboti. w.rr ro
iarion d.ri.jb. Ho{eEr, the availability

riarion sppear ro b. tnc no* inponanr
Esuraros of roraeins sdivhy ii cbihtr,huan Dcsi sptris.

Mon nudics of desn harvese' a'is indi.ate rn4 ambienr and/or son
suda.e tnpentuEs aE imponmt r€ulalon ol fon8ins etirity (Shaera
& Kasch.i l97r j Dclyc, 196?; Szhr'Fcssl. 19?0iwhitrord& Elcdrdrk,
l9?5). whitfor,l (1973). r@oninB o! thc ro s,rs or rcd-harclirs anb
(Posorczr.zer spp.), shored Iha
PasMMlm* rueaw l> 1000 t tncc^ rd .olony) hansted intenrwry
in a yc.! {irh high hnual ploducti

xko hi$. SpEics lha t lcrc iidividurl rone$ with snrll .oloiy siz ( < 1000
ronecn p.l coroiy) ronled Mrh e

pEdudion of r wd (sur.c !nd, if cices sds aE available, glolp
forasing colonies nry nor sufr.ic sds ro cli4inlt the ncsiiy for

whetr {e e$imaed d. cidgy row rhrooeh tn. vrddns hd .o6uFcB
in the ChihdrhDan D.*rt, the rode.
in cns of.n{e flov: forexampl.. in l97r, rod.nb,l24l kal ha rran6,
0.9 k.!1 hl rjhirds.l.l kel h3{jr

.u8y fio\ anb and bnds a- nuch l.s inpomiL rhan rod.ns ln a

sdd.ha srine ant rr not rre
doush! a & 6dds, hem. de abl
followins r droud.. Allhoush h{
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shad-krn *a@ ann en rE, fow
biM6 G ary wt ta )) fat tiht puiad, ,Ftifed and
rdr.,rd (Dara sre fiofr whirtod, 1971. r972. t 973.

:

The avi&d& ot a de$n rcgion nd b. considered in rwo pds: iu) rhe
breding or residem Fopuhrio! and (6) missds d rmsied poeddbis
whil. rhc rc.idcnt poputarions nay bo inporhnr $ 8r rgtrlalo( i! rhe

orsrcarer inponane in energy iow.nd

birds .rc primaity insdivors lnd
ever lhe gnmn'vorous hr&knhroared sparow.onsums some insb dudnc

or wrd $rcs (R. r. Rair!, Fsond
coomunicatiotr). Thc produdiviiy or Esident birds h diEcdy I fundion or
nodnf av.irabirity a iisd produdiviry is rhe uuinar. r,.ror (Rairt &
Pinm, re76).rhcsensalizedmodderced.dror6dmb(Fig. 11.10)hr1.o
applicable b bnds Residenr bkds bchrE lik. hebromyid rodenb n mar
insufiidenr moisrDr during rh. bEdirg $ason 'esutrs in rep'oducriv. |liturD
bur th. adults exhibn notral suryivoahip. Rainfall closc .o rhe long tem
aveng. alo$ qrcducrion and mainrdmc of. retariEty i,bb bnd

s targe btoons ot annuals, ond hene
seds 'n ere* or rho* rhat sd bc ciptoned by rodenb rnd ai6 .lto*ing
nigrant $ed fedins bnds such lark bunrincs md honed tark Q crcr
the s$@m to.xploit rhis ftsoDre dunns the non srosiig e6on (Rait &
Pimm, 1976).H.n.*heirinpacronihesy$cn(likerh orcderidrod.nrs.

PorulaiionsrcMhinDIrtdwettinga
o fplad Mt.r Dobnrirl md phen orog)l of rbc noe plant Gabt. r r .r) ch anFs



in insci bioma$ on shtuhs Like ?r
rolLow pe ods or growrh ol neq leav* Mos or thc shrub-d*lliis incdl
biom$ is madc up dfsuckiig iis(t (Psynidae, Membracidre, Minda.)

the 'tualiiy of phlocm ep a c.ll slp ror lh.n
nainrrrn.e rnd srovth. ShEb prcdddivny van{ dircrly wiih 'dnfrll
Oabrc rr r,Fjgs rrl rr.5). rhus, hdbivorcus rsd bionNs vries Nith

!E4y no{ throoch minel populdions which rEd on plant.xudats and/or
hon.yddv k obviously lied .o Planr
rrc enhd social inse( whi.h have a vluidy of ways to integnte shon tm
flur* in cnrey availabiliryandlorr
*hich avoid $ES in rhc css $age and are capablo of rl'id dcvdoFneni to
tbe adtrlr nasc gircn tuvorrble eovi

colony densifts or cxuddqhoney
hc y.a! (s.hm{ber & lvhitfod, le?a).

Thchishcolonydcnsitiessugge$thlrdudderhomyde*reede6aomtoru{

d dirsily io hohrDt rvaihbiljty, and
rjmc Thus, .trdeJ flor tkough .h$e

porul,rions do* not erhibir thc ri

coDluhds. Insds exhibltd p.ak diviry *irh a lq ol about lhre wks
er initirl srcvth respon$ orerases md fo6s ro niirall A sinilar Bpon$

wa: lord ii rhe sah3m by croldsley rhompson (1e64). Reducton ol

h o.sh ro.i"sa on 'r'Dg 'nqr, o orr deg-e the 'nkrr.\ of s'4inB
s thai rcport d by Cloudsl.y-Thonpson

(1e64) whce gnrie by dome$ic s
elinindii! herbivorous in$rt

E in anyeosyncm n di6.uk t. ohish
Durins rhe peak ofthc drousnt qclc !n r Chihtrlhurn Dsdr eosvsh

etnndu|avan lt anlatiddnoh Ha\|c
did nor rspoM as rapidly io indersd productivity tollowirs thc onst of
raiDs Ndid rh.hrbivoroN inst lwhnroid, I97r, 1912, 1973, l97a)



Shot-ten tu1s nnd oetg! Jlae

lbompson (re63) su$ened rh a high prop.njon or emivofs is cha.e
Hc sqge$s rhir seroDat cydcs ot $undane an

oi.lriny$nson th*e,dnals crhirrirsd

rn or!trdi.s (whjrrorr. D?r, re71. te7r, Le?1) nidjumm* prcddory
sp€i.\ !$uded for neary 50% or th. rnhropod bionas. Mrny or lhc
prdatoly anbroDod species are kno

b ror ihn rpparcir nrradoi in rerxbve

whnford& cE6{e(te77) discus'

rffi adulr d jtrriil.s .r m6. sFics exhibired anochtu c rdiviiy.
D.nsni$ and biom.ss or mon nsid
in Droducliviry aid alriivc rboidance and adiviry orrihroDods.

whit rd&cren$r0er)pn*i"
of ria.d producriviry ro ninflr (Fis .lD.tornards,4itrinsc0w,u6

I tclctrsJrs; insum.ienr in-Ls ror
n nufrbc^ hd blon$ wnh a rime 1ag



rhe B.n*ahed model proposd for dsen rodenb courd bc iodified slisbdy

ln thc chihuahuan oc*n, rarresmk.s (c-z[r spp,) aE rlndad
,  B  d r o b d b ,

rn ho. d.sdi which have r.v if any f4.nns nighb,
sinpdhdpEddo6'InlheAlgelih

sahara near Beni.Abhs, a vip*, c?ro!4 €ur?i h ih. frajor prcdabr on
,rlr4(. whjch n the najor Eibb!,r

hsbivm in rhd (Gyscn (crend & v{trd, le?2 i creno! & vemd, te7r.

rnr id a sysh n do$ly tied ro ritr
pndudivity for any siven yer. However, thea rrc d.hys in LdmoEr trom
slo{th b nbd;8 d.!d and th{! to thc soil surfaa.In some plaft eroups
G.s.. miuh) d'is rmoE nay be wry npid. ln conrar, m,ny ofrhe rood
nems of shrubi Diy D*sisi in the c

erd shtubs ro obrain dah oD rhe
dynnics or ftEr production by Lrrea ddentata (FiE I 1 l). The chmg.s

produced 4litk! fo ow very distind

09?2) or sumnd drdtrsht (rs7r), o
ter prodndian in rhis spc.ior (Bu* &

Dick-Peddi, l9?3), rhich indicab thai the xb$ission or $ems ocuis during

vs by o€lEt, srdn & odcnins (1972)
Tbc dynmiG or |nd produrd by rhc lwo p.Fnnial srrs*s, nirrra

ies, b$ed on dara obrained hy irca
hapstiqolliier bioma$. The p.aksinJuly reflet a d{Er* in lhding

deonposition of sone of the litcr mdqial, bt an inmse ocrrcd asdn
rgbwrh.ln rhellnrrj rhse was sone

deomposnion aein sine pr€ipibtion did ocur during rhis p.riod

nabb ro .onsrie^. ddnius, of an

€rcab!DcEnrascoft hcprcdudivi



sha4-tuh ta@ ond cneE) fak

abor .nc lnlor onsunds in Nonh Amnion de$n .cosye.f! The
infomarion vhich is,vlitabG is ba
0xrllwork, 19722, , ! wooren & cnwrord, I974, t975; Havftry & Nuring,
t974o, b, 1975a, b, 1976; hFasc! Nu(jns & Hav*ry, 1973; H*d.y,
LaFage & Nuriis, r9?4j Hav'rx Nuring & La Fae.. 1975i McBrsyn.
Mrmolilo & Franco, t975; Johnson & whnrord, t975r cm{ford, 1976).
wanwork (e?6) snnianzes rhe akilrbk tjiemtule. rne nudi.s on rhe
activitis ofdetitivores in orher arid lrDds of rhe wdnd hNe b€en larsdy
rinir.d io sudies or rmir* (Le&wood, teTl4rrBonuioi, t970)and
$udies on bre*doM ofroiral dnnc (Andeson & co., 1974! Ftrnr &

wal{o* (1e724)round rhd microa
in noisi dfldt ni.roh.bihb md *as focd ro ljnir ft rudy ro the
micrcafrtuopods ofthe littu orjtriipd rce, rhc only sir. wb.r tb.y dcured
in sisniican! numbcE in J osh ua Tr. Monunenr This has b€n subnduucu

anco & phitlips ( 1971. t 97t. tn sumy
foond nidofrhrcpods onty in rhc $il

3nd bDrnd bar rnbr of, tdF aroyo (whiford, 1973). Tne nicrc.arrhrcpods
wcprcdomjndelymitrswyjigji
100 g sdn bdwen rune and Augusi. Ffth*, wanwork 0e?6) concrrdes

ood ( r97r) tnarmicroanbropods lech
then hishc$ dh.ni6 in winrq, and rhat in dr. Mohrv. D6efr, a sdi er
population p.ak is obsfled in spnng. ft*e findings and rhos. dr wood
0 97r) and warlwork 0 e722) sronsr

in dc$ns lhrn aE orher drrhrcpod

Noy'Md (1974) has iabd rhar miaobirr d4omposi.ion of tiftr 'nd
r he tinir.d .o rhe sbon p.riodr when

ihis la}tr n ioht (airer ein or dew), and o'Brien (in whirford, Ie74) h*
oirion @us only vth $ils ri. moisi

ircd 6y moisture n.ar rhe soil surtace
rerconsnn.nlppeartob.considenbty

affried by nohrnft, !emn$. {hich are tirsely indep.ndht ofsoil noisbft,
lDpcar !o h. the no$ impotunt lit
rohnson & whitford (1975) .hNed rbai $bteranean lcmites con$ned
7 .9+2 .3ad  r .2 l0 . r ksh l rdu r ins tu t yandaugun in iwoch ihuahuar
Dsdt.ohf uniti6. They esinared
l0.rlr0!calhal and rmic consunption at 3.4+10!catha ,. This one

row throqh a consun* eroup rhri lppers ro b€ ietaiiwty iid.rcnd.n! of
ninfsn (as rong rs |n6 i! buned belos rhe $il sdc) ss{ rhd rmn{
my be the mon inponant .onsumc( in ho. d.sd (osy!er!



In sring our our olielnal obrdiw !o disu$ {hc dynlric b.hrvior or !h.
bioti. .orpon.nh ol desn eosy{c

denying principles out the shon-em
dynmi$ or dsrh Nould en{F.
h*vily on our own dab shich lnn
kindry providrd ror $udy, d,ar d*p i'tuirion a$ociaed wirh a .horoqh

iniuirions ofdaDy foc d.sd (oloF$s bcrorc d dl int8rllion orihc
pin.iples or short cm dynadjcs in

ln spit otuhe *ove dnsa&radion, our data and discusion do6 quantify
rnd tn, ii r s.s. some hypo$es Flr foih e!ni6 by de*n Rologist.
Ou  o l l L .ons 'e5dd ins ,omr  o ' I

(l) ftc quantiry or avail$le lais
itrpub, butby thc soil chlrectrndc
thc laids$pe. onr dab on wrb 3!or4c sho* thd, of rhc rcosyncmr

l csThc lo ' s ' soFsvs found
ror the alluvid raN'bcn*Lvs Ge Figs. 11.1-11.5).

(2) The srson orprsipibtiotr inputs,Ircne !ab availability, Ercidy areb

inIall Nill not rdgger laiFaDulse

spcci6 is nlatd ro rhh srsonahly in onprq vdys.
(r) rhe $querciog or tuvor"blc and

nronglyinlluciesFroductivity orc
frchbigleilerlo|p$drc'ioDira

sed rcsefle' If rhh k follo*ed by a *ond favonble sro*th sNon, ihe
Foduciion peaks {ill be ordes oI ndginudc highd duc to r larscr, ddw
sed resfle being avairabt (h lrid
for a dncNioi or th. puls-resnc drltcgy in d6dt pran$).

(a) rhe apon$ $miegy or annual plrds Gdhats .phendds ii gertnl
q t r 'T  

"  
n . i  o  r "n  r , r ) , ppe , ' .  ob "c \ r r k r i r dby  hes ,y i " s .

' Hurybcrof it!ioolare. Thedrafo

sloNrh rnd prodmion of xnnuils o

(t rne rc.Don$ !€tcy of everye4



shoi 1?tn \vtet Md 4tts! fotr

.hrru.bizcd by rhe $ying, sto* rnd $eady *ins.. 'rhe dara tor r*o
lormaximum prcducrion ro bc rboui

for nodht The iohl (p€ak) prcd
I rhe annuals b{ru* ot rhis long*

trb Droduclion do noi aeomr for rhc
larse anounh ol ene4y soins imo scondary srowrh or old {ems and

{6) rhe pd dn'urbme orde$n rgions by donsric riinals nlk6 pEsnr
ompatuons of shoi rd cncEy uo{ dirncuri. prc$m op.nn*r vilh

.as be due to pln gnzins. Prcdudrcn
of annmrs app.rs ro be sread in op.n !4,s

(7) rh. c.orogicatcffioercis of iwo
t  f  n ,n  0  r "  i hB  ro  ros .  p fqo , ,

$m4s or corosier eficiemy for desfls (whi(!ker, lex). siic 'bc
Es, rbe bhr (Lind.nani) .orosisr

dhdiency {ould probabry be {bour doublc rhat 3iq.
(3) rhc sd .osumn communiry

d harener anb The inpscr or sach

anarion in ni'fal amounc abole the
ninimuE physiorosiqt rquiamen
olry smalrchangs in bion$ and numb*s burninfr rmouia bdow
rh hiiifrun rcsuu in significart redBtion in nhbds

Misrarory Famrivolous blds cxploi( sed sourc* rollo*iie periods of
whs wd producrion ereeds rh.

(s) Anhlopods that rccd o.liE Bgct.lior or on phnt honeydes/.rudrtes

ar dnerLy d.perdeni on the vaier sbtus of the ho$ planr.
(10) In hot d.sd resions, we susle

sig mo( 'hm 50% of rhe enntry

als or ih. world (Knshna & we$d, D70) it is pmb*b 'nd dh h
icrt ditr rtnfts in rmns ,n oihr

(l I) Deonpdnion by ni.roors$isnsis soil moktuE dependenr $d dur
omposirionsnd dinenliarionotfe

mateliariisnd$otridstrbrn.ncm gnt|{isolsocialiosbf rybemon



enrtgiom'withodlh.$@dnbdo6
ihe sope of thk chapbr muld have b*n $veFry limir.d. we rko *ant ro

lteagus vho hdp.n cdftd d.r. on our

k wir h cs ry cunni4ham, Je|I Delson,

y to rhe d.v.topici ot iders expEsd

ed oi as part or ih. us/rBP Desd
Bioi. Prosr.nncand lassdppdn.d by th. us Nrliotul s.ience Foundation

^ d d s o 4  r  M & c 6 . M ,  ( 1 e 7 1 )  D
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