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the artninaMe kte (23,24). About 54% d 
us. pprnmlpnd (incldl fcdual bulds) ia 
ovqmdmdsuhjeatohiimtcsdaa 
sicn (25, 26). 

The extent d U.S. soil austm k well 
dmmimtcd. Odd d tbc f&ttk m@l 
dImvahasbemlatdur@tbelasrlM 
yemdhmdng(27,28),mdbpdcopmil 
continuaaamtcdahcur3Omnshd 
year-’ (13). Similarly, alrout 40% d tbc 
richPalaacsoikdrhcnmhwaUnicsd 
StStahgbcenlLlUhthCpaFcnty. 

Dudngdlepast5oyears,rbeavaage 
hri~hssmorrchandaIbkdfromwm 
190ba(29,30).Tocmtelsrprfpmgand 
flckb, famlax have mnclvd the glasssuips, 
~f=h& hcdseron dm alce P 

amion (23, 24.31). Cmp 
rpcialbstianhasnhokdmrheurd 
heavier macbfms dw damage tk enttm 
soil efosynem (32.33). 

Erosh hoessee 

Emiar mlrr h avrgy mansmimed 
lium raInfall and wind. Rpinhop hit U- 
peed roil wirh an expbsivc e&r. lam&- 
~soilpmidsinmrheatr.lnmosrucar, 
rnindropplashanddleetaosionMdK 
dominant fcms demim (34.35). Emsim 
lstnlsndfiionsloplland,whe~mxc~ 
rhmWdtbetil.2omhcdlnthe 
SphheI tJ carried downhill. 

Airborne soil paniwbtes can be trans- 
ported thousanda d miks. For inrcnnce, 
roil perride from a&d Mican knds 
arcblownnrfarasBmzilandRortda(36). 
and Chinese soil ha8 hem detected in 
Hawaii (37). 

Factors Influencing Efwion 

Emstm inc- dlamadcauy cm seep 
uupbMd.Yet,rteeprbpc.arenmvmurlnc- 
ly heing convc#d from folests for aglfad- 
tumlunhccmaedtheitmaingnesdsd 
the human popllarim pnd laml dcgrxk- 
tion ( I ). cncc u&r convmdmlal diva- 
tim.theaeuapskpCSsdfcrhighemion 
me In Nigaia. COIIPM Mds on srap 
(-12%) rlopcs lau 221 tms ba-’ year’. 
compamdwtthanannuPlaillossd3cms 
ha-’ year-’ on flat (4%) Id (38). The 
FMpptna. w&e over 58% ofdw land ho 
Apea met than 11%. and Jamaica. 
where52%dtbclandbskpgmts 
tbanDJ%,exMbicmilbgcaasbigbas400 



tom ha-’ yeat- (I ). 
LivingmddcadpkntbimnmsMton 

tielda tducc soil emsion and warn txndf 
b intercepting and disiiting Mndmp 
md wind energy. In hhmwi, for exampk. 
batmllMdlarsuilPtaRtc1Z3tiMIt~ 
dkndtbatw~cc+edwidtscdod(vhich 
lc6t <O.l ton ha-’ year’) (39). Simii in 
okkboma,prez,wlthoutrpgr;pswwilear 
coverku2.5m4.Btimerasmuchwa~at 
kd with covet (40). 

La d vegetative - it patticukrly 
lsaapmd in many thii-worki calntda. 
Abmt6U%daoptuiduesinChinaand 
9o%ittElmgld&atctemwcdandbuttKd 
fdudepchyepl(4I).h~amerr6Kl. 
scnu,evmthcmcadgmtamishtuln 
p~cdkctcd (42). 

Bxhtbe-attdthsrtuctutedsoil 
influence its ucepcibility to erosion. Soik 
withmcdiummfinetexnm,lowatgmlk 
mattct contat, md wed sttututal dd- 
opmat have low inflltntian mtcs and cx- 
primceinaEPYdva~crrud(35). 

E7oslonmdPlodtlcihflty 

kateed etcdon-iatedhsdpoduc- 
tivityandpclpd&mgrwth,~~prm 
focdsupp4yhakntrdibcdma~pau 
lOJ.CVWd mvinuamMl(43).TheFmd 
aldAgr*ulNccorganir.uionrrpatrrha1 
thepuapitagxcdmimd~which 
makeup&?%dthcwaklfoodqply.haa 
been dallnii since 1984 (44). 

Cmpyiddsm-lyemdedsdlate 
knverthanthcuon~soik~ 
uc6iattc&essoilfatxlwater.9vail- 
ability.6m*k3amnmvvmlyemtkd 
wilshwebemt&ccdbyI2m2l%in 
KenNcky. 0 to 24% in ulii and Indii 
25w65%intJ1es~wdmnp*dmont(Gen- 
$a). and 21% in Miehii (45-47). In 
swemIarcasdthcF’hilippinea,acsiqhas 
caucddeciinainmmpohrtivityprse 
vetea6o%ovathekstlSvcpn(48). 

Emdlmby*nrerdwinddvenclyd- 
feat mil quality and pmdtaivity by t&c- 
ing infibxation tuta wate&&ing cppaci- 
ty. nuttlmm. organic matte, sdl b+m, and 
sail depth (33, 49, 50). Each d thee kc- 
tots intlumca soil ptcductivity individually 
htr also interacta with tbc 0th.~ factots, 
dw asxsmmtdtbc~dsoil 
ctmbn on ptcductivity diilt. 

~Nluoprequire enormous qusntitiu 
dwaterfortbeirgmwtbmdtbepmduc- 
don dfruit (51-53). For example, during 
a slngk grmvlng sm, P hectare dcom 
(yield. 7ooO kg hp-‘) tmtwitct about 4 X 
IQ liteta dwatet (54). and an additional 
2 X lob liten ha-’ ccncumndy evapntatc 
from the roil (55. 56). 

Whmaorim-the-d 
rsr.rtlidlncmscs,mthatk5watec 
altfn the roil ilmttix and becoma avail- 

abk fa tbc cmp (Tabk I). Mukmtely 
mdtdsoikabdmbfmmlOm3Wmmksr 
mtcrprhecnrepcrycarthmunemded 
soiL,abmveen7to44%dtotalninfall 
U7-6O).-fhbJ*pecdwmburcdva 
emp prcdwtivity; even P Nnoff rate d 20 
m3O%dmalrainfallcantc&msignif- 
icmwamshutqcsfacmp(61).Inthe 
tmpi~Lal(31)Rpaaddratm*immay 
dtlcc intIwt&l b4 up to 93%. 

In sdditiott to aeating water tkfiiim- 
cksoilcmian~causetshatagudba*c 
plant mtttimts, such Y nittegm, pba&. 
tus,puassium.andc&um,whichare~ 
amid for cmp pmductim A ton d fcnik 
agticultwal tcpoil typically contains I to 6 
kgdnittcgen,lto3kgdphmphaw,nnd 
Zto3Okgdpatassi~whncn,auvady 
enAdtoilmyhaveni~kvcl.donly 
0.1 to 0.5 k~ pa ton (50. 62). Wind and 
water ennlon vkuivcly te- the fine 
mgank pattlcks, kaving b&i large psr- 
ticks and atones. Emded soil tlpically mn- 
talnsalmutthmtimrmcfenuttkttt$thatl 
tlu&MZ w-65). 

-=depledby 
norm,planrgronhirrnmteddcmp 
yields decline (Tabk 2). Silt da s&r 
scveRero*mmayplohrc15[030%bwcr 
comyiddsdmtu~mddail.(46,52),and 
WithfUtilbnrmn.rhc*ldralrtia.- 
hm 13 m 19% 05-47). uttrkr dlc cuttent 
avemgc tail etuion tuta (I7 mm ha-’ 
year-9. the bn d nirrogm. ph&xms, 
atldpansiumcankexpatcdm-a 
~dtDpinnopyiddt.lfS0il~ 
ir1tmh.-‘year-‘Lltks,lfcrcpn?siba 
atek.ftcntheknd,mdlftllutimmsrc 
addedtodkanydthem~~ed 
;~9dyQ. ygQ$li-+=- 

lumin 
organic llutml, a naacpnlcomponmt 

d t&l. facilimta the lamsrim d soil ag. 

and ultimately overall pwductivity 
67). In addition, organic matter incteaa 
w-at ldUtndi kcilitatcs aim 
chatlgc,cnhacKmNcNomulfh,andt4im”. 
lam the pmlikntion d impottmt 
bbm(W).Abmt95%drhenitmpcnand 
25toSO%dduphmphamisconmitxdin 
mgmk tttattu (34). 

Fmik tcgoilt typically cmtain 
1COtansdotgmicmatter~n4%dtotal 
toil weight) pet hectare (63.69). &ous. 
mmtdtbeqatdcmtterismnrthetil 
sufaceitttbcfomtddecayingkavesand 
stem, aolcn d topmil tetulr in a 
~inivccmd~g~ 

aoiltctwvedtyeithctrindorrncr~ 
simis13t05rimsdchcrinaganic 
msmrdtanthetoilkf?bcbind(34.70). 
Th&stdl7tonsdailperhamteb, 

mttmwneatiy2to~dotgmi~ 
mmet (6% 

Oncetheagmkmattakyeriadepkt. 
cd, toil pductivity and uop yieldsdeclitu 
bccascdthedegmkdtilsawwem 
dcpktim d nuuicnts. Fa -pk. 
tduction dtil otgmk matret km 
1.7% bmedtbeyiekl pntmtial~ccmb 
25% in Miii(71). 

Althwgbroilbicaatedtmignomiin 
-tadtheimpsndm*iatbc 
m P clitical compmmrdthesailm 
constitute P ktge portion d tbc soil 
maaChtctqtmtemeterdsnilmaysuppa 
pr+ktbm d abmct 2CO,DBl amhe 
and acbytmeids and billiau d miadx 
(72. 73). A hecmte d wad wali9 
COtlC3itUMPVUSgCOflax,kg0feord 
womu, lKOkgdatthto&, 15Okgt 
pmtama. 15Okgdalgoc. 17OJkgdb 
teds. and 27cO kg d fungi (74). Soil 
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Theem¶lml~dMventlmd~ 
titdtm my decteae the divemity and 
z&,dmce d aall apnlsms (76, 77). 
whnens pmcticcs that lJl&nin the soil 
organic marxa Mpnt~at oprimum kvcb 
fava du pmlihtim d soil biom (78). 
thus, du simple prstice datmv-mukhii 
may inacsrc biota thrrddd (79). awl the 
applicatim d organic matm m mauae 
may incrcxc earthwotm and tniawan- 
ism biomass p1 much P fivdold (80). 

Sdk form slowly: It takes bcwcen 25(r 
and1ccoyenntofmm2..5cm(1inch)d 
topsoil under acpland anditims, pnd even 
Lmgcrunderpastmaldfotcstc.onditions 
(24. 33, 61, 81). In the United Stat=% 
whne2.5cmdsdlarclcaevayl6.5 
yeaa. soil hsd been lolt at about 17 times 
dK~nte at which it has formed (17). Esti- 
mates arc that the clvcmge U.S. topsoil 
deprh wm about 23 cm in 1776. Today, 
&rabwt200yearsofkrming,theavaq* 
de&basdeclincdmabouttwc-tbidsd 
the otigid soil depth (115 cm) (82). 

Model of Erosion Effects 
on clap Pmductivity 

To asses how and to what uteent norion 
decreases crop pmductivity. it is nectary 
to consider the multipk f&ton that influ- 
ence erosion rates, as well as the soil corn- 

ponentx that d&t productivity. We have 
developed empirical models that inwqw 
mte dw numemus facmm PMcting both 
awlon Iptes and soil pmductlvlty. The 
slope d the Id soil composition. and 
atm!d vegetative cover ltlfhnce the 
rite of erosion. and the soil depth, pres- 
mce of roil bii otganic matter, water- 
holding capacity, and nutrient levels in- 
fluence the soil’s productive capacity. 
These timm form P complex and inter- 
depmdent systenl. chmgw in one hot 
IuLlsquentl~ &lx all M many others. 
The m&k demonstrate how soil emsion 
cwra the loss of sooil nutrients. depth. 
biota, organic mater, and water resources 
m-d how these lourr ttamlate hm re- 
dwed crop productivity. The models M 
teed cm the folkwii set d assumptions: 
-7OOmmdtainfall,5t@ldepthd15cm, 
slope d 5%. loamy soil, 4% organic mat- 
ter, and roil aolion rate of 17 tons-ha-’ 
year’. The modelI pmvlde Kl penpcctivc 
on the intcrdqwxknce dthe variour fat- 
ton associated with the ecdogical dfects 
d erosion. 

Onthcbasisdempiricalwidmcc,it 
sppanthWWh~tilaoSionbywSlaMd 
windoccurcatanted17mnsha-‘year’. 
anawmged75mmdwatet,2tonsd 
apsnicmatter,and15kgdavaib1bkni- 
tmgmarclostfmmeachhecmceachyear 
(Tabk 3). In addition, roil depth is reduced 
L-q 1.4 mm, the water-holding capacity is 
decread by less than 0.1 mm. and soil 
biota populaticma am diminished. ‘When 
ccmbii, dust Icesa madate inm an 8% 

m have the 
Drentarcffect~cropproductivity.=- 
cmntingfa5Om75%dthcrcdd 
pmduaivity (65) (T&k 2). A reduction in 
miIdepthd2.8cmresultsinaredu&min 
pmduuivltydahaut7%.Soildepthicpsr- 
ticularlyctiticaIbccawit~hu&eda 
dyennmreplacenringlecentimeterdkxt 
tqwil The c&r facmn including soil 
bll watct-hold~ capacity. and soil 
dcpdl.brmmesignifimduLmgteml. 
bin, this model aaumes &at the lost 

75 Inn’ 7’ 
15ko 

0.6 kJ .?.a 
123@ 

gggh 21oml llmnt 0.33 021 
wiiz%hg 0.1 ImlD 0.11 

&e 0.1- 
TOW 8” 



soil organic mattct, biom, soil depth and 
water-holding capacity in some casa an- 
not be repkced by those intaventionr. 

Emsion cost9 

EwgycnsuAbout6%dthemalalmJnt 
denetgy rpnc in the United States is urcd 
in agriallrrm. Arumin(l an Pswnge emiml 
mted17tmshp’ycar’fotcombined 
windandwatctctasion,weestimatetbat 
the m-site ad dkia impacts d soil cm- 
simatxl a3dcciamd mpid wtet d It- 
wm an additional expet&we d 1.6 X 
1o6kcaidfceilenewpert=pnpayepr 
~abk2).Thismggesuthatnbout10?6d 
au the mrsy used in U.S. llg#icultwe today 
ias,xtwjwto&tthebscsdtwtkm 
water, and Mp pmductivlQ caud by em- 
sim.Althcugbdevekpedcmtmksatecur- 
muly ming fossil energy-u fertilii 
pe&ticpA,and if?igarim to In.+! the dam- 

etoalonandtomlnminhigh 
cmp productivity, hnvv dependmce on 
bssilf&kstiskbecauscfodmneg 
mpplia am fmite. Da&ping nations that 
use intt!n?.ive agricultuIal techtm@ &l 
rely intetuively on the use d fasil enem- 
b&f feniliz&. pesticides, and imigatiai to 
mwidc hiih vi&is (43). 

On&-c&. The tee d inqmprkte 

vmeanddarcthc6ccxpmdedtote- 
pkcethelmnuaientamdwater(Tabka1 
ami2).Whmemimbywatermdwind 
cmmaratamdl7tonsh&yeat-‘,abmt 
75mmdwatermd462kgdmmientaate 
lost pet hcctm (Table 2). In the United 
Smtes,ifwmerhadtokrepkced,itwodd 
cosabcwt$3ohdyesf torcpkby 
pumpinggmundwatetfor~~tlonan!i 
wdd m$tc the cxpdimte d about 70 
liters d diesel hul pet hectare kssuming 
that water wen avaikbk). An additimal 
SIWhd waddbc~equtibrkrrilizenta 
tcpkce the .loM nuaien~ (Tabk 2). If the 
q-site and c&&e cam are summd, cm- 
SiionCGStsthelJIlitedStWS~tddsbour 
$196 ba-’ (Tabk 2). In other pans d the 
aorb& where inigaim b not possibk a 

h+dinteduccdf&ipoduction. 
IntheUnkedState5,natimatcd4X 

ld mmdsoil and 130 x l@ tom dwmt 
arelostfmmthe160~106hadcmpknd 
each year. This man&tea into an cawite 
economic kna d mate than $27 billion 
each year, d which $20 billion is for re- 
pkcment d nutrients (50) atxl$7 billion 
Rx Lost water and soil depth (Tsbk 2). The 
mce.t signifiit cmnpmmt d this cmt is 
theh.5dsdlnuuialm. 

Theco6Bddmatealmhiin 

c&t regions d the world. In Jam for 
cxampk. c&arm lass d prcdwtivity m- 
laced to emion are estimated to cost the 
CcJmomy $315 miuion pet p (83). The 
6.6 X IQ tons dlndipl soil (14) lost each 
yeuccmtai~5.4 x 106tMledfcrtilitet 
~nh$~~llion (81). Futthem~ae, up 

amount d femil&m applied 
achycarinarcasdIndiachamcteriredby 
h&q taint41 during the southwest mea- 
soonislwasafesultdammcmiavoktil- 
iration and kachii (85). In Corn Rica, 
yearlyerosionfmmfmmd&mtumknd 
re- nuuicn~ worth 17% d the cmp 
value and 14% d the value d livestock 
Prod- (86). 

In addition to s&tantial economic lobs. 
a d nuttimts and water, erosion causes 
siplifkant ecological damage. The rwrnval 
d soil may affect pknt ccmpmitim ard 
depko Ioil bicdivemity. Some studies d 
rheCffCCLldnorionfOUt$dV~C~ 

in soil aeprh In such mdii. the impor- 
rplye d bicdiveniQ, organic matter, and 
the othct complex d interdepndenr vati- 
PbkSb.3VCXkOkCd.h~dt,Lal(87) 
tcpomthatmshrndia~ican~lm- 
demtimate the impact droil maim Snd- 
iescmlrduudmudepthreponcrcQyield 
tActions d only 0.13 to 0.39% per centi- 
mcterdsoillmt(88,69). 

of-sir corn. Ercdm not only damga 
the immediate agfkukml ama where it 
- but also negatively d&u the au- 
Rnmdii alV~oillnmt. Waite pm&ma 
include rcmdwny, sewer, and bpruamt sil- 
tation, dmii dii undaminiid 
landation and povaamo, gullyw d 
toads, earth dam f&m mmphication d 
waterways. siltation d hadma and &an- 
nels, ka d reservoir storage, loss d wikilik 
habitat and dimprim d stream ecology, 
flmdii, damage to p&ii health. pbs in- 
cteasai water treatment umta (90). 

?bemcstteriousddT-sitedmguatc 
cmsed by soil particks meting the water 
systems(9l).OfthebiUionsdtonsdsoil 
km fmm U.S. cropknd each year, about 
60% if- depaited in stream and riven (13). 
These sediments harm aquatic plants and 
other organisms by contaminating the WI- 
ter with soil patticks along with fmilim 
and pmicidc chmi& which adversely 
dt.3 hd,irPt q&Q (92). 

Siltation is a major problem in resmoits 
because it raluccr water St- and ekc- 
ttkity pmduction at-id shottem &c &time 
amllrmasuthcmaintenar~~~eocrrd 
danuAbout&SOX lD6tonsdpgrieultml 
adlsarcdepcsitedintoAmticanmctvoits 
and aquatic nl”tt-ma each, year, reducing 
their flcud-cGnml lmetim. clqging watet- 
ways,andincm ingopemingcatadwa- 
tet treatmmt facilities (4). To maintain 
migabk waterways, the United Smtcs m- 
ndly spends over $520 miuii to dredge 
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mil scdimetits from wmrway~ (93). 
I-kavv dimmation lkqmtlv kada to 

rivet and lake flaodlng (2). For exatnpk. 
mmedtheflaodllthatacurtalinthe 
midwstem LIttied States dutimg the mm- 
merd1993wascauvdbyincrewdsedi- 
mm dcpmition in the Misai@pi, Misou- 
ti.mdatherrivenbcsmdinthccalllal 
United Satu The combi& damage d 
the1993flmdtocmpTmdhlmsarrr 

r-$pl Ihe 
gowmmmt to be 520 bil- 

Ion . 
Wind ermim pmduca signifmt dl. 

rite dunage and casts. It is estimated dtat 
hanehddprcpetQ&mage6umthemnd- 
bksting d automd&s, build&p, and 
landraprr by blown soil patticks and 
main~cosadova$4billilmpu 
year in the Unind Stata (95-97). In aIdi- 
tim,themnovaldaccumuktcdmilftom 
public and private buildings, roads, ud roil- 
ways similarly results in cca d ovcr~J4 
billion pet yeat (95, %I. 

Anaampledthcma@tudcdwind 
emimbfOdiDN~lVkXiW,Wwhcrc 
&cutmwhitdsdthehndbwdfmqri- 

15.5 
2.s4.0 

134.5 
9B3.0 

5,371.M 
223.2 

t.2 
3.5 
0.1 

9632.5 

No- 
2.440.0 

841.8 
653.2 

1.095.0 
5.E30 

939.4 
244.0 
122.0 
978.0 

2ai8.0 
7.331.0 

17,013.5( 

5.400 
44399.0 

524 



catdetc&mfmnagticulaneinthcUnit- 
cd~tt5ishtwbiuionpetymtcTpMe 
4),othtJ1Mprheaarcduopland 

d&mcmtsby&ut25%csdryat.’ 
Cfthe7?rX1~tmsdsoilcmdcd 

WC&wide each yesr (2). about two-thilds 
cotncfnnnag&ulNtalkttd.lfwcpcarmca 
cat d $3 pa ton d mil fn nuttimta (M), 
S2pettalfawatetlOLI(Tabk2),mds3 
pa ton fm df-sitc impacts (Tabk 4), this 
masinmillascatt.thcwoddabcuts4oo 
biiperytat,amorcthm$70pcrper- 
““peryenr. 

Etwion Control Technologies 

~c&, ad wind& (98). Althaugh the 
SpccKlC provsvr vaty, au CanseNah 
tlmhodsteduccaormnmtc6bymaintain- 
ingPpmtcctiyc~tiyeulvermotbt 
soil which L ohm accompmiedbynrr- 
duction in the ftcqumcy of plowing. 
Ripknting, for example, reduces the 
meed fat ftqumt tih and PLO kava 
vegetative corn on the loil anface yeat 
mmd,andctopmtatiotlsetlsutcthat 
SOIllCpWtdthekdhCOtltinunll~COV- 
eted with vegetntion.~ Each -tvarion 
mcthcd may be wed sqrdtatcly or in can- 
bin&m with othzr ac6ion-conttol tech- 
niques. To detmdne the most advanta- 
gcous ccabinatim d apptopriate consex- 
vation techndogi~, the soil type, specific 
ctop ot pamte, skpe, and climate (tin- 
fall and wind itttmsity), as well aa the 
sociocconomia d the people living in P 
patt&ukt rite must be mntidetcd. ,~ 

The implewntation d qqmptiatc soil 
mdwata-p.scticahpIthc 
potenddmteduceetc6hta~ftun2to 
lCCO-fdd and watet ku ham 1.3 to 21.7- 
fdd (To& 1 and 5). Cmsetvation tech. 
now dm signfrcsnt~ Ieduce nuuimt 
kSS.FLUanmpk,WhUlC0tllt&UeC0VCt 
warlncdbg10,30,Md50%,thc 
mnountdnitmgenlutins&enmdf 
arartdKedby68,90,and99%,rrspcrivc- 
Iv m. 

By sllbrmnrinlly dccmsiq soil and nu- 
aimt km axuetvatim techtmlcgl~ pm 
sewe the soil’s fertility and mabk the knd 
toalsmlnhiicmp*~blmplyin- 
stanm,thewd -tan&& 
gia may acrupllg inaase yield8 (100). 
Gmtoutpkntiiforupmplshasin- 
creased cotton yields by 25% (Texas), arm 
yields by 12.5% (Miaouri). sl?$em by 
13% wiMii), and wheat by 17% (IUinois) 
(101-103). on us. land with a 7% slope, 
yicldsfmmcomMgtmminmtationin- 
ctwdby3O%,mdemsimwnrtcducedby 
mdy one-half (100. In ateas where winds 
wstmng,iheesmblirhmentdttccsnd 
5hNh shhtbdo help tohe.? wind energy 
byirmucha87%mdthe&ydeaa~ 
cmsionbya5muchasH)9((50). 

Conclusion 

We estimate that it would talte an invest- 
mentd$6.4billim~yur($4Opcthect- 
atefot-don)toreduccus.cmion 
mohomstwt17mnsha-‘year’ms 
sustainable tate d about 1 tcm ha-’ pr-’ 
anmcstczqknd.Torcduceaosionm 
ptutelnnd. du united stata wadd have 
to spend M additional $2.0 billion pet yeat 
05pu~f~ mnrmarion) (30,IM 
107) (T&k 4). The total invcsmtent for 
U.S. emaim cmttd wuld be about $8.4 
bdlbn pet pt. Givm that emtim cpuscs 
about $44 billion in damages cash year, it 

uudd - that a $8.4 billion investment is 
nsmallpticcmpq:FGTmrgfl inwdtal, 
$5.24 would be saved (Tabk 4). This small 
invamuluwauld tedua U.S. aglicultweJ 
soillo~byabout4x ldmnsandhelp 
pmtectmcuHmtdndtifmdy. 

Gtttmdy. theUnited StataspmtbS1.7 
biuilmpL7prarinthecmsctva~Rc- 
savcPqtamtotwnovehighlyetcdiik 

Ex~;E 
Thetetk, in this system $2.91 is invested 
msaveltondloil,wheteasinoutptw 
pcdcmsavatial~cm,we-n 
cmt dS2.10 pet ton dsuil saved. 

Whmccmmtic~dsoillossand 
dcgdatim and d&ire d&t6 ate ccasct- 
vativeIy-inmtheoorJbcncfu 
malysesdqgriculture,irmakuwundecc- 
mmic-toinve5tinpiugtattKthatate 
dfaciveinthecamoldiuidqmdcro- 

m&quatesuppIiodfood:ti,&tet, 
enagy, and biodivasity. h&tile, pax- 
qdity knd will nn aStaIn fad pmduc- 
tion~tthCkVClSrcguiEdbgthCgtOW@ 
wtld pnpuktim. We should heed Roi- 
dmt Raaevrlt’s (109) wamittg that “A 
nation that dcstmp its soils, detmys it&f.” 
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