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Introduсtion

Brazil-one of thе largеst agriсultural powers in thе сontemPorary world
- rеpresеnts a vеry interеsting сase for gеographiсal studiеs of land-usе
сhangеs. Thе sсale of thеse сhangеs, oссurring so fast that they arе not
always сaptr-rrеd by geographеrs. This paper is mostly basеd on analysis of
Brazilian agriсultural statistiсs and obsеrvations madе by thе author in
2000-2003 during fiеld trips tо diffеrеnt rеgions of the соuntry, as thе
сoordinator of a joint resеarсh prсljесt of the Intеrnational Potаsh Institutе
and Brazil ian Соrporation fоr Agriсultural Rеsеarсh (ЕМBRAPA) orr
adеquatе usе of mineral fеrtilizеrs, land-trsе potеntial, and сolonization.

Thе еnormous Brazilian tеrritory и'ith regiorral сontrasts in land rеsourсе
availabil ity and сlimatе is сharaсtс.rizес-t by very sharp geographiсal
diffеrеnсes in dеgreс. oi irrteгrsity of agriсultural usе itr genег..rl arltl
land_usе pаttеrns in pаrt iсu lаr .  Phys iсa l -gсt lgraрhiс. r l  сr l I rс] i t i t l r l s  f r l г
i rgr iсu l turе a long Brаz i I  r 'аrу t l t t t ' t t l  гс l i t ' i ,  с l i l l lа tс ,  аt l t ]  s t l i I  t ] i f [ t ' r r ' r lс t 's
( F i g .  1 З .  l ) .

A l l t r r , i . r I  l . | . l i r r ' . r r l . l  I t r t t  1 l | . 1 1 1 . . 1 1 1 ч  r l l  l l l t ' \ r r l / / l  t I ' ' , ' I l | | I  |  \ l t l . l . ' t t r , i )  t r t l l t

r ' ( l п , l t r l r i , l l r l r r r r , r t r ' { l ' r ' r r r r , r r r r ' r r l l r , , r l  l r r r ' , l r l r r r r r r , l r t r ) , п l r l , 1 , r , l r , , , ' r l . r r r l l r . r
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Fig. 1з.1 Stаtes аnd regions of Brazi|.

BRAZIL: sтAтЕs AND EоoNoмlс REGloNs

NoRтH
1 -Amazonas
2 - Para
3 -Aсгe
4 - тoсаntins
5 - Roгаimа
6 - Roпdоniа
7 -Amapa

iлlDwЕsт
,t - t\'аto Grosso
2 - Goias
3 - Fф. Dist. Brasilia
4 - Маto Grosso do Sul

souтrr
.l . Paгаnа
2 - Sаntа Catаrina
3 - Rio Gгаnde do Su|

NoRтнЕАslт
l - Мaranhao
2 - Piaui
3 - Ceaгa
4 - Rio Grands do Norte
5 - Paraibа
6 - Pemаmbuсo
7 - Alаgoаs
8 - Sergiр
9 - Bаhia

SotITHEАST
1 . Minas Gerаis
2. Espirito Sаnto
3 - Rio de Janeiro
4 - Sаo Pаu|o

de Jаneiro
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таble 13.1 struсture of |аnd use in Brazil by regions аnd states

Regions and states

RЕGl0NAL С0NтЕXT

North (Amаzoniа) 21 '2Зз'2 5.49
Aсre 728.4 4'76
Amazonas 758.1 0.48
Amapd 82.9 0.58
Para 8,567 6.84
Rondon ia  3 ,316.9  13 .91
Roraima 572.6 2.54
Тoсantins 7 '2o7.5 25.89
Northeast region з5'160.2 22.56
A|agoаs  1 '415.1  50 .66
Bah ia  1з '684.5  24 .12
CearA 3,256 18.39
Marаnhаo 6.786 20.з6
Paraiba .1 ,495.1 26.42
Pernambuсo 2'64o 26'68
Piaui 3,713.4 14.71
Sergipe 883.9 40.08
Rio Grande do Norte 1'286.3 24.1з
Southeast region 33,416.2 з6'04
Еsp(rito Santo 2.0з.l .8 4з.99
R io  de  Jane i ro  1 ,058.2  24 .11
Мinas Gerais 17'630.9 29.96
SAo Paulo 12,694.6 51 .02
South region 21 ,127.9 з6.6
ParanA .1 1'049.5 55.3з
Rio Grande do Sul 7,654 27.14
Santa Catarina 2,424.4 25.4
Midwest region 55'179.2 34.2З
Goi6s 17,245.5 49.2
Mаto Grosso 20,154.7 22'2З
Мato Grosso do SuI 17'633.8 48,З7
Federa| Distriоt 145.2 24'94
Brazi| 166'1 16.6 19.4з

Arable Share of Struсture of |and use, as % of the lola| area
|аnds arable Perennia|s SeasonaI Seasonal Planted out of
1000 Iands in crops crops pastures use
ha the total (planted) (fallow)

area, "/o
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геgions is so large tlrat agriсulttlral сolonization anс.l its еnvironmеntal
сonsequеnсеs arе widely disсusseс1 outsidе Brazll, соnstituting onе of thе
most Pro\,Oсatir,е glсlbal topiсs. Апulz1ttiа in the 19З0s arrd espeсially irr thе
1960s was thtlught to be thе main rеServе for dеr.elopmеnt of agriсulttrrе,
but to datс tlrrly a fеw arеas in the rеgiorr have bееn agriсulturally сOlonizес].
Agriсtrlttrгe (сropping and pasttrring) еnterеd Amazon fоrеsts alor-rg
Toсarltirrs and Araguaya rivеrs and roads. Btrt environmеntal сonсerns and
al.'st.t-lсс tlf sсiеrrtifiсally basеd reсomn.lеndations fоr agriсultural usе of
Am;rztlnian larrdsсapes arе obstaсlеs for its further exPansion (Naumor,,
l  98з).

Thе national Forеst Сode (Law No 477165), issuеd in Julrу 1996,
еstablished se\,еrе rеstriсtions for agriсultural land usе for rural pгopеrtiеs
in the so-сalled Аnшz\пirl Lеgаl.2 Landownеrs dеvеloping eсonomiс aсtivitiеs
had to PrеSеrve from evеry use ехсept fсlrеstry 80.7.' of thеir total arеa.l
Latеr, Agriсulttrral Law еstablishеd сompulsory reforеstation nсrrms; rural
territory tax now exеmPts areas with forеst сovеr fronr payrnеnt of prоperty
taх arrd providеs taх reduсtions for аrеas with forеst managеmеnt plans.
Thеsе mеasurеs partly stoppеd deforеstation, whiсh affесted approхimately
15.Z' of 4 million km2 of thе Amazon arеa. Nеvеrthеlеss, bу 7991 aссording
to LANDSAT data basеd rеsеarсh mapping (sсale 1:250 000), detесting
forеst сuts from 6.25 ha, dеforеstation in Апtоz6пiп affесtеd morе than 440
thousand km2 and now affeсts nеarly 600 (IBGЕ, 2002).1 New opеrrings,
еspeсially along roads in thе southеrn parts сlf Amazonian Statеs, are
сlеarly Sееn from thе airplanе (Fig. 13.2). Thе largеst agriсultural сorе
emеrgеd along higlrway BR-319 (Porto Velho - Manаus) in RondOnia statе.
Spaсe images with long linear сontours of fiеlds, еntегing deеp (u;l to 100
km) into the se lun, and сonstant sпrokе of forеst burnings bесamе сommon
,,iсons,, for illustrating thе еnvironmеntal problеms of Аtппz\ttiсt.

Thе Forest Code еnсouragеs miхеd fiеld/forеst lаnd_usе pattеrns.
Stimulating agroесosystеms devеlopmеnt may rеprеsеnt an advantage for
еnviгonmental preservation, and inсrеmеnt in agriсtrltural pгoduсtivity
inсrеasing. For eхamplе, сoffеe trееs are oftеn growrr undеr forеst shadе,
w.hiсh helps to devеlop сoffеe рroduсtit.ln in vеry l-rot areas and produсе
high.quality beans' So-сalled ехtrосtirlisпtt) Tcg(?tal, Or usе of wild spiсes,
fгuits, nцts, and other produсts is alstl r,erу' iInportant in this rеgion.
Aссording to еstimatеs, in Brazil thеre arе morе than 3,000 largе еntеrprisеs,
spесializing in this busittеss, with а yearly inсornе of 20 milliorr US $. Marry
individuals also live frоm gathering gетев lateх and othеr sс/uл natural
produсts. Rесеntly, the Brazilian governmеnt еstablishеd in Апutz6пiа 70

Wit lr i r r  аt]ministrаt i r , t '  bt l r t lсrs t l f
I t rr1.1 i111.1, Aсrt ' '  . t l r t]  I i l r .а l t l l t rs .
I  r r g  1 1 1 1  1 ' 1 1 ' 1  I ( r u \  \ r ' . ш \  , l п u t ( ' \ l \  \ \

\ l п r r '  l l r . r r r  ( ' п i  l l r r ( l  о l , l г l п r r ' , . l r . i l

st.r t.n st.ltсs: Аmарii, Arrlаztln.ts, P.rr;i, Rtlnti6r-riа,

l \  ( i ( ' (  l , l 1 1  ( i

. t l l ' . l  (  t ) | ] t  l ' l l t l . l l | . ( i  t t l  l ' . t l ' t  ч l . t l r .

0 . 1 9
0 . 1  1
0.06
0.07
0 . 21
1 . 07
o.29
0.08

1 . 7
2.38
2.ЗB
3.25
0.24
l . b б

1 . 32
0.67
5 . 1  1
з . 1 9
3.53

1з .75
1 . 79
2.02
5.5

1 . 1 2
1 . 56
0.74

0 . 1 5
0 . 1  6
0 . 1 9
0.05
0 8 8
0.88

0.32
0.39
0.09
0.07
0.44
0.75
0.3

0.88
4.94

27.95
4.48
6 . 1

2.22
9.65

11 . 14
2.O1
7.53
7.86
7.9

4 . 1  9
5 .89
5.07

15  62
20.2

2з .98
19.24
| э .  l J

3.93
6.21
3.07
з .B2

10.52
4.01

0.88
0 3 6
0 . r 6
0 .26

0.99
0.46
4.68
t R А

3.9з
з .87
6.з5
6 . 12
7.з6

8.07
2.22
7 . 1 8

2
0.89
1 . 7 з
0.62
1 . 07

I . J

0.78
1 . 47
1 . 49
0.27
1 . 59
o.26

1 . 91

0.28 3 .82
0.29 з .61
0.04 0 .1  з
0 . 0 1  0 .  1 I
0 .41 4 .65
0.29 10.81
0 . 18  1 . 3 1
1 .29  18 .95
2.62 7.77
з .06 1з .34
1 .67  11 .73
1.З4 .1 .35
3.05 8.72
4.Зз  з .41
2.43 7 08
2 . 1 4  1 . 8 2
1 . 21  24 . 01
4 . 25  1 . 6 5
1 .  1 5  22 . 06
1 . 14  22 . 92
o.87 14.67
1 .27  19 .88
0.92 28.36
2 . 05  12 . 16
1.95 26.54
2 . 28  4 . 1
1 . 61  5 . 8 7
0.54 28.11
0.75 41 .8
0 .55 16.8з
0 .з3  43 '91
0.82 10.73
0.97 11.66

Source: Еstudos e Pesquisas |nformaоao Geografiсa (2002)

and piatеaus of thе Sorrt/l ar.rd Sottt]tt'пst regions. Sinсe thе last с]есt.rdes of
thе 20th сеntury agriсulttrrе hаs bеen ехpandirrg in the innеr States, mсlstly
in the Мit1iuс'si and Ntlrt|t (Аttttlztitlшl rеgions.

Сolonization is a key сharaсtеristiс of thе сontеmPorary land-usе сhangеs
in Brazil. Duе to еnvirtlnmеntal сonсеrns сolorrization of thе tropiсal rain
forests (sry't'пs) has bеen delayеd sinсе thе 1980s but сolonization of сеrrntltl
(savanna) arеas begun. Thе sсalе of land-usе сhangеs in bсlth thе merrtionеd
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Fig. 13.2 Deforested area with reсent agricu|turaI development ln Amazonas statе south of
Madeira River (photo: Naumov, July 2003).

large rеsеrvations, Wherе only thеse aсtivities are permittеd, ш,itlr .r trltal
arеa of 900,000 ha. Pasturing in partly deforеstеd areas undеr Slr.ll.5(' treеs
is also an altеrnativе, sometimеs a formal onе/ aS it is diffiсult t() lllt.nsurе
trеe dеnsity and provе whеthеr thе holding is undеr еnr,iгtlrlrllt'Irtally
impropriatе usе.

South of tlne Аtпtlz\ttiсl Lсgлl the Forest Сodе norms obligс' pгt'st'rr'irtiоn
of only З5"l' of the holding to be undеr forеst сover. This Iltlrttl Was
primarily еstablishеd for сеrrndo (savanna) arеas, and thеtr ехtсIlсlсr.l ttl so.
сallеd ,,transitional zones,, sеIтrl/сеrrаdo and sеIта/сrlgtiпgсt.5 Thеsс аrсirs arе
suffеring from deforеstation muсh morе, than Amazonian stаtсs (Fig.

13.3). Мorе than half thе total dеforеsted arеa сorrеsPonds to thс stаtes of
Mato Grosso in thе Мidluеst rеgion and Maranhao in thе Мlrf/rспst (CЕo
Brazi| 20О2).

Agriсulturе is еxpanding to thеsе transitional arеas from thе сcrrаdo
zone, whiсh may bе сonsidered onе of thе last agriсultural frontiеrs of
humanity. Huge savanna areas whеrе during thе past 10_15 years morе
than 60 million ha were сolonizеd, now produсе half of Braz|I's soybeans,
one-third of its сorn, and 40nl, of its сotton.6Threе-fourths of thе сolonizеd

LAND UsЕ IN BRAZ|L: MAJOR с0NTЕMP0RARY cHANGЕs AND ТHЕ|R DR|V|NG tORсЕs 2|3

Fig. 13.з New agriсu|tura| area in transitiona| zone selva-cerrаdo (photo: Naumov, .July
2003).

surfaсe is now usеd as pastures, stеadily substituted by сommerсial сrop
fiеlds and fееdlots. As expесted/ soon 40_50 million ha more will bе
сonverted into agriсultural arеas (Сultura da Soja nos Сеrrados, 799З;
IBGЕ 2002).

Мodernization of Agriсulture, Еnvironmеntal Сonсerns
and Land-Usе Сhanges

Сtl lonization of сеrrпdo may be сonsiсlеrсt] an t lхtсt ls ir.с сlсr,сlt lрlment, but
p;rradoxiсal ly goеs along with nlt lt]сгrl izаtit lr l  t l i  аgгiсrr lttrrе, basеd on
.. lWеsome amounts сlf сapital i t lr,t 'stt lrсt lt. [)trr lг tгt lр. l iс ir l  st l i ls, aсid and
сtlntaminatеd with Fс .rrlсl Аl tlхit]t's, tlt't't] sl-lr.'t.i.tl 1rrt'р];]r;]fiill-l; without
l imеstonе anсl mitrсгal l .t 'гt i l izt.г . l}r}rl iс i l t i() l l  t l l t 'v lt, iI l  trt lt 1rrt lс l l tсс r,,;r ltrablс
y i с l с l s .  Wi th i l t r t  а1- l1 l l1 , i11*.1( )  { l ( )  kg  t l t -N аr t t l  I , t ' а t . l l  . r r l t l  6 ( )  8( )  kg  t l f  K  i t  i s
i r r l 1 . l r l s s i b I t ' t t l  g t ' t  2  ] \ , l l  s r l \ ' l l t ' . t l l ч  l ) t . t . l t . t  , l l l  ( l \ , ( ' г ( ) l ] ( ' r , i t ' l t . |  [ r l г  t l l i s  r r ' g l t l l l

l l t  , t ,  t  r ' , t r l r '  , t  I  l r ' ,  t r ' ,  i

r  r , 1 , , i l 1 , ' . r l r , 1 l r  ( , 1  i l r ,

r r r l r r ц r . , , r l t ; t r  r r l  , , '  t l  r l . r t  I ' r '  L ( , 1 1 1 , , ц r ' r l  r r r l l r  i l r , .  l , t r t l t t l ц l l 1 l
r t r i  t t r  l . r t r , i  t r  

" r l ' ,  
r r , r  . r r , l  п , ' r l l r ,  r r r  | ' , r - . r l l r , l . r r r  r t r  l l r r  ' l r , l ! '  , ' r

Сnntiпgп is a loсаl namе fсlr bush r,еgеtаtitrn in st'miаriri art'ils tlf tl]е N()rtht'.]St rсgi()ll
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(ЕМ BRAPA Doсumento s 46, 200З). Agriсultural dеvеlopmеnt irr thс с ( r r ad o

Zone WaS so fast, that it startеd without adеquatе tесhnologiсs; iIlitially

сapital was invеstеd inеffiсiеntly sinсе thе main goal was tеrrair.r с()llquеst,

еven without profit' NPK blеnds, prоduсеd for soils of the Sorltllr'rrt гсgion

but inaрpropriate for Сеrrаdo obtainеd poor results while еxpensеs ftlг their

usagе ibsorbеd up to two-thirds of thе future harvеst сost (Bсrrrаrdes,

7996), Аgrictrltural maсhinеry was used on a sсalе inсomparablt' rvith

other rеg1ons of thе сountry, whiсh helped to сonquer the сеrrrltlо г.rрidly,

but сoncomitantly gеneratеd Sеvеre environmеntal problems strсll .ls soil

еrosion.

Аs сеrrпdo is sparsеly populatеd, thе only way to devеlop аgгiсrrlture

thеre is to find appropriate teсhnologiеs, that еnsurе inсreasеd рlrilr.l trсtivity

but do not еngеndеr Ьnvironmеntal problеms.7 This explains thе srtt't't'ss of

no-till praсtiсеs rесеntly adoptеd by many loсal farmеrs. ln Ctli.is statе

nеarly half of thе fiеlds are now undеr no-till sсhemes, mostlv srl1,llсans

and сorn, or soybеans and сotton rotation inсluding сover сr()Ps sttсlr as

millеt and tropiсal grassеs (Fig. 1з.a). Nowadays no.till in Brazil is 1lr.lсtiсed
on approхimit"ty r+ million ha, of whiсh thrее-fourths fall irl thr' ссrrаdo

zone' Btazil bесamе onе of the wоrld lеadеrs in no.ti l l i lgгiсrtlturе,

approaсhing thе USA whеn, by thе еnd of thе 1990s the mеthtlt] 1lгt'r,;lilеd
in 19.5 millior.r ha (Manzatto еt al., 2002).

But еvеn though muсh friеndliеr to thе environment, no-till tjtx's not

mеan ,,organiс,, agriсulture, and in terms of intеnsity of land usс, i-lаsсd on

сapital iniestment, surPasses most traditional tесhniquеs. Frlг схаrnple,

сhЪmiсals arе needеd to hastеn dесomposition of harvest resit1rrсs (lсavеs,

straw) whiсh proteсt the soil from еrosion and in part сompеnsirtt.tlrg1ni6

mattеr losеs.s Hеavily fеrtilized and highly mесhanized agriсr'rltlrrс rreеds

a smallеr labor forсе but is vеry ехpеnsive. Data providеd by tlrс rlц'nеr of

a fаzепdа (largе estatе) in Goias statе, who may be сonsidеred ir pittIrееr in

sсientifiсally basеd agriсultural praсtiсеs in thе rеgion, showссl tlrаt the

yеarly сosts of сhеmiсals, fuеl, etс. pеr ha rеaсh 1,000 Us $ (A Рсtсrs, pers.

сomm.).
Fеrtilizеr use is onе of tlrе key points of modеrnization сlf Bгаzilian

agriсulture. Aссording to somе сalсulations, produсtion of 16 mаjor

с6mn-rerсial сrops of thе сountry during the lаst 25 years inсrеasеd 2.7-fo|d.

Yet thеir сrсlppеd arеa grew on]lу 22,'/,, whilе produсtivity inсrеased two-

fold. In other words, 40 million ha wеrе sar,еd from сultivation beсausе of

7 Pоprrlation сlеrrsitv vаries from 2.B inhaЬitants peг km2 in Mato Grсrssо to 14.7 in Coi6s

staie, whilе in 2000 in Siо Paulo stаtе, е.8., therе were 147.2 inhabitants pеr km2 (Cеnsо

Dеmоgrafiсo, 2001).
* At the samе time, environmеnt is damagеd bv lrerbiсides, their use obligаklrv irr no-till

svstс.ms.
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Fаисntla Sta Мariа dо Мirantе. G()

Fig' 13.4 No-till agriсulture in Braziliаn cerrado (Goias state): сotton p|anted after mil|et as
сover сrop.

improved teсhnologies, espесially tЪrtilizеr usе (Malavolta, 2000). Brazil is
still nо сontendеr among thе lеaders in mineral fеrtilizer use on thе world
sсalе. Аmong Latin Ameriсan сountriеs thе 40 kg NPK pеr lra of аgriсulturаl
land in Brazil is negligiblе vеrsus 200 kg and morе in Сhilе, Сosta Riсa and
Сolombia (FAo Statistiсs Dir.isiorr, 2002). Thus, inсreasing fеrtilizers usе
mеans stopPagе, if not deсrеasе in сonvеrting tropiсal forеsts and savannas
into agriсultural land'

Aссording to the 1995/96 Agriсultural Cеnsus, only 40.Z, of Braziliarr
farmеrs apply sсiеntifiсally rесommеndеd dosеs of ferti l izеrs (Сenso
Agropeсuario 1998), and it is еasy to forесast that in the nеar futurе
fеrti l izeг usе and, rеspeсtivеly dеgrее of intеnsifiсation of Brazil ian
аgriсulturе will inсreasе. This proсess will affесt larrd usе еspесiallу in thе
Ntlrfl1g4'1'. 

.on 
where, aссording to thе сеnsus, shaге trf thtlse ,,mildеrnizеd,,

tаrInеrs is lеss than 2УЪ,Тhe Norf/rсrtsl is сl-rаraсterizеdbу ссrnсеntration of
сrlmmerсial сrop produсtion within S()mе с()rеs and growing сontrast
bсtwееn tlrosе сorеs .rnd ехtсt-tsiv'е pсriphery, Iеаv,irrg asidе teсl-rnolоgiсal
dеvеlopmеnt of agriсulturс (;-tl lt1 stlсial сlеvеltlpmеnt of rural arеas). As an
t'xаmplе, Petrtl l inа-.|trаzсirtl аrе.l in S;rсl Fгаnсisсtl rivег vallеy may Ье
rttсntionеd. Plantаtitlrrs lrt 'rс prtlс1ttсс lrr"rgе anltlunts of trtlpiсal frtrits for
r ' \ l ) ()r t .  Olr  p l . r l - r tаt i t r l l s ,  t . l . l t l t . l t ' r t l  f t ' r t igаt i r l r l  l - tсtи, t l rks. l г( 'с() l l l l т l ( ) l l ,  wi th
k ikrs o l  NI 'K . rppl i t , t l  [ t t . r  l ' t l , r r r t  l ) ( ' l '  \ ' ( , ,1t .

( ' r t  t . r t r l r t  r  о 1 o 1 1 1 7 , 1 1 i о t t  I t t  i t t ) l r  t o  l i r i l r l  , r r r r r t l r г l  l r ' , r t r r г t '  о l  l l r ' , r z i l i , r r r
, l p i l r r  r r l l l l l ( ' ,  \ ( ' t \  l l l t l ) r r t l , t t t l  t l  п r r l  r l г t г l п r t t t , t t r l  l о t  1 , r " , 1  п . , ( ' l r , l l l r , l l t \  r п  l l r i t
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с()ul1tr\,-land tеntlrе systelrl. Сt'rrпt.lо и,аs сtllrrnizс.tl nrtlstlv ['r' |.lr.чt'-sсalе

с.ntеrprises, еstаbl is lrес1 by r iс1r farmс.rs, wlrt l  nrigr.rtес'1 frt lt-t-t Strtr// lt 'r is/ аnс]

с'sр.lссi i l l l t ,  Srlrr lh гegit lr ls. A.сragс sizс. t l i  r l lr i] l  ()W,l lership ir l  tt ' t- l-ttt lt l  is 2-
.1,000 h;r; mall\ '  еstates are nl l lсh lаrger. Ftlr berrсf it ()!vl lсг5, l . l( iI i t . l t ing

aссess tt l  сrеdit and rrrarkеt, t lrеsr. ltrrgе еStates arе ()ftсl l  trr-r i l t ' t l  i tt l t l  гt-tfal

сt ltrpсr. lt ir,еs trnd otlrеr сOгL]Orate str ltсturеs. lrr аdсl it i t lr l ,  () lt( '  l l l . l\ г inL]

sporadiс sеtt lemеnts of landless Pr'asa|lts, whiсh аrс ttsсl l 'ss irr l l iulr ly

meсlranizeс] fazс-nс]as. This phentlmеrron brings to l ight t| lt '  1.r.t ' l . l t ' l rr of

Llnequ;rl land ter-rurе distr ibutiсlrr in Brazi l ,  wlr iс lr is alstt r,сt.\ '  i t l l l l rrt. l . lrrt ft lr

lаnd. usе analysis.

Statiс Lаnd Тbnurе Struсture, an obstасlе tо Lаllсl-Usе
Pattеrn Imprоvеment

S inсe  the  сс l l t ln ia l  Г )er iod ,  Braz i l i an  agr i сu l t t r rе  has  beсr r  t l l . t t . t . t t ' г i zеd

mсlst lу by еxtеnsivе. growtlr withtlt l t сorrsiderablе сhаr-rgсs it l  l l rt. t l . .rr l i t ir lnal

lanс-{ tсnttrс. anсl ltrtrd-usе strttсt ltrс. Ltrгgе-sс. l lс сt l l t l tt iz. lt i tI l l  i) l '()(-( 'sses
werе ft l l l t lweсl by сl isplaсetnеnt oi arсlraiс forrns t l i  l . l t l t l  tt.ttttt...tt lrvard

гесent ly  сo i t l l r i zeс]  гeg i t l r l s .  T l r l t s  сor r t г ; rd i с t i t l r r s ,  t r ,p i с . r I  l t l t  t l l t '  t . t - tа in

agriсultural rеgior.rs, espс.сial ly baseс] orl t lrе сolrtrast Llсtrr,t ' t ' t l  || lс | 'tI iIttttdiо

аnd |||i lI i f|It l l l i r l  ( largе estatL. t]nd smаil pt.rrсеl unit), \\.( 'I.( ' .t l)I). l|1' l l t  t lvс.r

lrugе arеas. Еtrtrгnrt lr.ts ltrttd rеsеrr.eS,.. l\, i l i l trblе irr thс it l t l t .t 1l.11.1ч t lf t l-rе

ссlutrtr1,, ftrrthеr сt lntr ibutес.l tо prol lably t lrе mtrst ttt- lеt1trа| t l i ' tr. i l ' rrt ir ln оf

lаrtrt l  t lwtrеrshiрl in thе World. Тhе сtlntt 'пrрtlrrtгv ссrlt ltr iz..tt it l t l  () l  l  l ' ' , , ./ l l l()/ as

tlne t lf t lrе mtrin t] irс.сt iс lrrs t l f t lre trаtiorral agrаri;-tt- l  pt l l i t .r ' ,  ч|rr lrr,s that

г..rс]iсal аgri lг iаl l  rt l ft lгm is st i l l  r l i l t  t lI.r t lrс agсrlr. la ir-r Brirzi l .

Aссtlrdirrg to t lrt. Agriсr-r ltt lral Сеtrslts tоf |9L)5/96, snlаII lrt l l t l i rrgs ( lс:ss

t lran ]0 ha) re1.'rеsentеd rre. lr ly half t lrе r 'r, lrt l l t . trumbeг, bltt t lrr rrt 't l  t lr.r l)u 2.)( '

оf the agriсtt lttrral аrea. сOnсOnritantly a sm;rl l  t l tttnL'сr tr l  t l l t '  l .rrgеst

l.roldings (nrtlrе thtrn 1,000 ha) _ otllv 1.l., tlf thе total- (lt't,l.tt'tl .l5.l., tlf all

аgriсr.r ltr-rral l irrrсl (Agгiсtr lttrrаl Сt 'rrstrs, l  99tt).

Htrwer,с.r, сlt l  analyzing t lrс сt lrrеsрtlrrding data at thс rсgit lr lаl lеvеl,

slrarp сorrtrasts in agraria11 strrtсt ltrе сrltr ld bе seеn. Thеsс сt lt.ttг.rsts aгe

еxplairrесl ntlt t lt-r lv by phvsiсal-gс.ogrаplr iс;r l  diffеrеnсes (сl ir l latс, soi ls,

anс1 larrd rеsol lrсе аvai lal- l i l i ty irr genr.ral), but also by thс histt lry of

сtllсlnizatitlrr tlf diifсrеrrt рlаrts tri Brazil.

Nort/lспsf is t lre геgion t lf р-lrеdtlnri l l . l l lсe t l f пtitt i f tttt l iаs; in sсlпlе stаtr.s

slnailest lroltlings rерlrеserrt 60.]i, of the ttlttrl trttnrber arrd tlnly ;r ft'rr, itr .lrе.l.

Agrarian сrvеrpoptrlat iс ln and high presstrrе O\lеr lаrnd rеstlurсes is typiс. l l ,

;r long lvith агсhаiс land-r.tse рattt 'гns. Мiпi.fuп,1it l  ()\\, l lL.rs dе1.lg11r. l t l lr jt lbs i l l

largе estates as t lrеir рarсеls arс I-tt lt сtrt lrtgl l  tt l  iссt l t l-rt ' ir .f.rrr l i l i t .s. l i trr-.rI

t ' х t l t ] t l ч  t t l  t l r t ' с i t i t ' ч . r r l t l . l l . ( ' . 1 s  ( ) [  l . ( . ( . ( . l l l  ( . { ) | ( ) l l i z . t l i l l t t  i t t , , l t t l , l  r ' J / / r / . t l l l I
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Мidtpсst partly dесrс'аsсd tht' l.lntl l.rr.urger, but sрrеаds thе рroblеm аll or'еr
thе сiluntry. In thе Мirlтr'r,.sl rt'gion large holding.s prеdominate, е.g. irr Mattl
Grosstl еstatеs with morс- thаrl l(],000 ha oссupy.4"|'4,,l, of the agriсulttrral
Ianс1; klgеther и,ith holсlings bсtwеen 1,000 and 10,000 lra thеv сorrsitutе
t-t-ttlгe tlrtlt.l t]0.x, of thе arеаr. Nоrtlt (Ашrlzoшlп) rеgion l-rаs prасtiсilly similar
t'llaгасk'гistiсs. orrly thс. Srrtll/l гegitln is freе fri.lm ltttiftttrlrhs, witir farтily
l.tl.ttts tl l.t lre dеsсеndants oi Еtlropearr immigrants whЬ сrrrivеd irr Brazil in
tl lt 't '.rl. ly 20th сеntury Ьеir-rg typiсal. TIrе Sсlrlt l lспsf rеgion hers a сolтbinаtion
t' l lr.rсl it iona| lаtif imdiо-tttitti.futdiп рattеrrr .rnd mЪ.lсrrl izеd largе-sсale
(' l ltt 'гPrisеS, mostly sugi]r-сi. l l1е plantаtiоns.

ltr terms of larrd usс, traсlitional (arсhaiс) larrd-r.rsе pattеrrrs mаv Ье
сtlnsidered сonsеrvаtir.е. Moderniztrtiсrn, fсl l lowed by radiсal lanj-usе
сhanges, is assoсiatс:d nrostly rr.ith ltrr8e-sсale holdings, еmeгgirrg in tlrе
reсеntly сolсlnizес1 аreas.

Arсhaiс larrd-usе рlаttс-rns arе rnaintainеd in the сlld agriсultural rеgiol-rs
аnd bесonrе trn tlbstaсlе to agrariatr rеfсlrm. Brazilian фvеrnmеnts havе
сonsidered ехpansion of agriсtrltural frontiеr tсrward inЪеr regions сlf the
сoltntry (ссrtбсs) as a measurе fсlr s<llr,irrg thе sс.lсiоесt.lnotrriс сontrасliсtirlns
in rural arеas. In the 1960s, thе military govеrnmеnt dесlared ,,operatiсlrr
Amazonia,, for sеttlement in arеas deforеstеt] sоmеtimеs with nаpalm, by
pеasants from tlrс. No,rthесlst sr.rfferinр; from sеvеrе droughts. Bttt praсtiсеs
of srrbsistеnсе agriсulture, transfеrrесl from the Nor//lслit rеgion tсr sс/zтis,
рrovеd inеffiсiеnt. Thе gоvегnmerrtal Pro8ran] с,f rnigraiiс.,n was nсlt
ассomplished; only 1/10 of v00,000 pеasant families, whiй wеre suppсlsеd
kl sеttlе in АпшzL>ttiп, sеttled alоng thе nеw rоаds alld rir,еrs. At thе saпrе
timе, aссording to estimatеs of the Ministry of Agrtrrian Rеform, morе than
|0.5 million Brazilian rural dwеllers arе lalrсllеss or nееtl ехtra land for
surr,ival. ln the 1980s, tl-rе Brazilian govеrn'nеnt сlеtегmilrеd 410 milliоrr ha
tlf P.iy.1g and72 mill ion ha of publiс lands for redistribtrtion in favtlr of
l.rlttjIсss реasants. But soсrn.thеse radiсal promisеs werе tbrgtlttеn; оniy
|]'Б.thtltt.r,.nd peasants got lаnd frсlrn thе statе tlrrough og.ii iu.' rеfсlrm
ttt . . .  l l . t t l i smS (Naumov, 198З; сtеol ivt ' i ra ,  2000).

|'rlI.rl. izаtitln bеtwееn landlоrds аllt l lanсllеss pеtlрllе irr Brirzi l is a long
ьtltt1; j1 l lаs pror.okеd сtlnfl iсts irl rttrаl irгt,.1s sit-lсе i l-rс f.lmt.'trs Соrttсstпсlо
r't 'I 't '||it lt l i l l thе I9th ссrrtrrry. (.tlt ltсItt[rtlгitгv lаtlсl-ttse сl-rаngеs, rеlatес] tсl
t t '|.|.tItlt) сtl lt lniz.-ttit ln, ft 't 't] arltl lr,h.rt si lrl i|аr"сrlrlГl iсts. A. с]e Olir,eira, tsrazil ian
t i t ' t lц l . . t1r l r1 ' t ,  sht lи 'ч i r l  l l i s  l l r l [ l l i слt i r l l . l s  tht ,гсIаt i t l r rsh iрr  Ьt ' tи.eerr  landlеss
l ) ( . . l \ . t l l t  l l l ( ) \ ' ( ' l , l l ( ' l l t  . r l t t l  | . t r l t l  t l r r , l l t ' г s l l i 1 . l  с t l l l Г | i с t s ,  r сg i s t e r с с l  i r r  a  l t l ng  l э e l t -
I r k t .  1 ' t . 1 . i 1 l | 1 1 ' t . . t I  z . ' l t t ' t t . t l t 1 1  | ) . . 1 1 . . 1  ч l . l t t , i t l  t l l t , N r l t " / / l  t r l  \ , { ; 1 1 . . l  ( l г t l s s t l  с ] < l  S r r l  i n
i l r t .  \ l r r l . r ' r , . . / .  l  l l r . t . . r  r l 1 1 t | 1 .  t ч  r r s t r . l I l r ' l . r . н , i r l  r r , i t I r  t t t l t . t l t l t г t l | | t . t i  t l с с t t t r ; r t i t l t r  t l f
. ,  t I t I t t t l l l t t t ' '  l ' r  | . l r l . i l t . . ' . .  l ) t ' . l , ' . l | ] I \ , . l t l t I  I t ' . t t I  l t l  i 1 1 1 . ' 1 , '  t ' t l l i t , t t  r , l  l l . t t l н , t . , l l  . r г l l l t , . l
. r ' ,  l l l r l l r " .  l r П r ' r i  I ' t  l , r r r l , . r ' . , l , r l r , o \ \ l t ( ' 1 . .  l t r  l , ) , l l l ,  t П  r r r r , t l . l l i . , t \ ( 1 1  l . l r , r z r l . l . l S

' l l l l l r  r l  ,  ( ' l 1 l l l ,  l .  \ \ r . t r .  t r , l l t , , l , , t , , . l  , П t , l  
' , 1  

l , r , t . , ( ) 1 1 , .  t П r r , . l l \  l r r , , t , . , П l l  l r , , l { l ( . t . , .
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murd(.rеd (deolivеira, 2001). Lanсtlеss pеasants, united sinсе thе 1990s

into the national politiсal movеment ,,Sеm Tеrra,,, еstablish thеir сamps

nеar thе roads bordеring еstatеs. Thеy arе сlairning, somеtimеs starting

сroPs on thеsе lands without pеrmissiоrr. Thesе сamps, fсrtttrсl irr many

states, havе beсome anothеr reality of соntеmporary land usе it-t Brazil .

Global Demand for Agriсultural Еxports as Driving Forсe
for Land.Usе Сhangеs in Brazil

Нalf a сеntury аgo Leo Waibеl, a Gеrman gеographеr by origin and

aсadеmiс studiеs who spent sеvеral yеars Latin Ameriсa, prеdiсtеd thе

tropiсs and in partiсular Brazil as tirе futurе world brеadbaskеt. Nсlwаdays

this forесast, undеrеstimatеd at that timе, has bесome rеality and

enсourages gеographеrs to analyze his sсiеntifiс hеritage (Еtgеs, 2000).

Sinсe thе 1980s Brazil has bеgun to play in thе world agriсultural markets

a role not only of supplier of the traditional ,,сolonial,, goods, but also of

strсh basiс food staples as grains and oils. Staying the major produсеr of

сoffее, sugar сane and orangеs Brazil now also ranks seсond in the world

in soybеan produсtion, and in 2002/0З agriсultural season еven оvеrtook

thе USA in avеragе yiеld of this сrop (Tablе 13.2)' Prodtrсtion of сorn, riсе

and сlther food сrops is also growing fast. The сotultrv ranks first in the

world in mеat ехports, with onе of the largest herds of сattlе, pigs, and

poultry, growing alorrg with substitution of natural PasturеS by seeded

onеs and foddеr produсtion (FAo, 2002).
Nеw ехport-oriеntеd agriсultural сommoditiеs have madе the Brazilian

есonomy еvеn morе dеpendеnt on global dеmarrd t.or foсld and agriсultural

raw matеrials and thеir fluсtuating сonjunсturе on the world markеts than

during the сolonial sugar and сoffeе ,,сyсlеs,,. Aссording to estimatеs of thе

Ministry of Agriсulturе and Food Supplу (2o0З), about orrе-tlrird of thе

national ехрort rеvеnues werе 8еnеrated by agriсulturе, arrd during the

тable 13.2 Braziliаn agriсultura| rаnking in the Wor|d, 2001 (.10 prinсipal сommerсial сrops)
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period оf salе tlf yielr'ls rlf thе main сrсrps in Junе_August this slrarе rеaсhеd
сlnе-half. Agriсulturе is rrtlt losiгrg its traditional position; on thе сontrary,
it lras trnnsfоrmed fronl thе .,rеliсt,, of thе сolonial есonon.ry into onе of thе
key еlеments оf the mtltlern produсtivе сomplеx. Brazilian agriсulturе and
rеlated branсhes of indr.rstry ссlunt 17 to 20 million еmployееs and sеrvе as
tl-rt. nr.lin sourсе of inсtlmс fог every seсonсi Brazilian family (deolir,еira,
2()()()). Demoд;raphers, сritiсizing the offiсial statistiсs data сonсеrning the
*lt.tгt' tlf urban population, demonstratе that instеad of the offiсial dсgreе
t ll tlгLlаnization-8?,И', irr геtrlity by thеir basiс eсonomiс aсtivities anсl life
t'trllсlitions on],у 57,.И' Br.-rzilians may be сonsiderеd urban dwеllеrs (Fоlha
,.io 56o Paulo, 2002).

Мaximization of ехptlrt rеVеnuеs as a priority of thе natiоnal agriсultural
poliсy and the prinсipal goal of the majority of produсеrs Ьесamе for Brazil
thе main faсtor of mobility of land-usе struсture. Along with сlsсillation of
share of thе mair-r ссlrnmodities irr Brazilian аgriсultural exports during the
last deсadе of thе 20th сеntury, hugе arеas in differеnt regions of thе
сountry suffеred сonversion of traditional land-use pattеrns. During 1990_
2001 thе totаl nаtional сoffеe plantations, area deсreasеd from 2,906 to
2,270 thouэand ha as a сonsеquenсе of unfavorablе intеrnаtiоnal priсes
and сhangеs of gеographiсal struсturе of the World markеt.g Soybean
plаnted arеa grеW from 11,551 to 12,672 thousand ha anсl sЦgаr-сanе
plantation arеa from 4,271 to 4,906 thousand ha [BGЕ, 2002). Reсеntly
Brazilian рroduсеrs, pretending to substittttе Zimbabwе farmеrs at thе
Wtlrld tobaссo markеt, started an ambitious program of plantation ехtension
irl thе South rеgion of the сountтy.

Тhe influеnсе of thе global markеt сonjunсfure faсtоr on land-usе сhanges
ilr Brazil has bесomе morе еvidеnt on analyzing сhangеs in gеography of
prrlduсtion of thе main сrops during thе last dесades.Histоriсally, Brazilian
.rgriсr-rlturе is сharaсtеrizedbу a higlr dеgreе сlf tеrritorial сonсеntratiorr of
l 't.tlt lttсtitln of thе main сrop' The following Brazil ian statеs arе pгасtiсally
.ttt.. lч tl l tтrtlnoсulture, и,hеrе only onе сrсrp oссupiеs half аrlс1 nltlrе tlf the
trr t . r l  1t| .111[1 '{ arеa: Мato Grossс l  anс] Мakl  Crt lsst l  с] t l  Str l  ( r , l ,hсrс st l \ , ,bеаn
l  | l  l  t  l l ]  l ( . \  r l  l  . . l  . . tnd 52.2.)1 '  rеsресt i r ,с lv);  А l . lgr las,  l ' t ' r t lа I l l l l t t t . t l ,  I(  i t l  t ] t '  J i r r lе i r i l
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l r  r l ! | 1 . . .  l t г l . З . , i , ) ,  S а r l t а  ( ' . r t . r r . i t l . t  ( t t l t . t l  | 7  | ' ' , , ) ;  l l l t . t l t l i t t ч  { r . i t ' t '  ( l 3 . 2 . ' i , ) ,
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Crops World ranking Share of the total
Wor|d produсtion, %

Share o{ the total
wor|d pIanted area, "Ь

Coffee
Sugar cane
Oranges
Sizal
Soybean
сocoa beans
Banana
Corn
Тobaосo
сotton (lint)

'1

1
'I

1
2
z

3

25
26
C I

46
20
7
1 0
Б
I
J

20
25
27
47
1 8
1 0
1 3
B
7

Source'. FAO, 2002
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(IBсЕ, 2002)|',. In stlmе саsеs, the spесitrlizесl area dоеs lttlt сtlvеr all tlrе
tеrritorv сlf state, as in thе сaSе of Balriаr, whеre ссrсoa plalltatiоtrs oссupy
only 19.4.,l, of thе total statе аgriсultural arеа. But this lnаry bе eхpltrined by
thе sizе arrd р;eogrаphiсal diversity сlf statе tеrritorv; сtlсt.lil lrlantations
prеdominatе- in Bahia,s sс.luthеrn part (region of Ilheus), irl a typiсal area of
montlсttlturе.

Тlris plrerrtlmеtron may bе illustratеd bv vаlцеs сlf thс sil-с.lllеd Сoфсiaпt
tlf loссtl i:пtiоtt (СL), сalсulatеd as:

ЁI'
/ /  = (  I '

I',1',,
wlrеrе i,7l are giver-r сrсlрs;i, q sеparatе stаtеs; tl ttltal сroрs; пl total stаtеs;
S, pIаntеd .rre.t tlf сгоp l in reg'irtn i.

Tlrе valuе оi the сoeffiсiеnt shows thе diffеrenсе bеtwеen sеlесtеd statе
and thе natitlrral avеragе sharе tlf thе givеn сrtlp ir.r ttltal plantеd arеa. Тhus
thе dеgrее сlf tcrrittlrial ссrnсеntratiсln сrf сrop prсldtrсtitln and rеgional
spесialization of agriсulturе may be reflесtеd. lf thе СL r,аlttе is morе than
1, thе stаtе may bе ссrrrsideгed spесializеd irr tlrе gir'en сrop prсlduсtion;
mtlre tlran З mеans a vеry high dеgreе of tеrritorial сtrnсentrаtion (Сеnso
Agropесuar io,  1998).  Aссord ing to сa lсtr lat iс lns mat]е tor  12 main
сtlmпrеrсiаl arrd sulrsistanсe сroрs (2002)' СL vаltrе fсlг ссiсtl;l in Balria stаte
с-qtrals 11.7; sugаrсanе рlantations aгe соnсetrtratеd irr Sirо Paulo and Rio
сlе Jar-rеiro statеs (СL respесtiveiy 5.7 and 4.2); сlrangеs irr Sao Paulo and
Seгgipгe (СL 6.4 and 8.2); soybеarr in Mattl crossо anсl lt4akl Cгtrssсl do Sul
(СL 2.6 and 2.2).

Thе geography of spесializеd areas of produсtit.ln o1'thе mairr сornmеrсial
сrсlps ilr Brazil сan be ехplаined by both natltral and есоnomiс faсtors.
Narrow.sрeсialized plantation agriсtrlturе is typiсal fсlr statеs with tropiсal
сlimatе and lоwеr lеvel оf si.lсioесonсlmiс devеlopmеrrt (Ntlrf/l and Norfftслsf
regiсlns); agriсulturе in Sottt|trlst and Stlrrf/l rеgiоns is nrore diversifiеd.
Nс'verthelеss, mсlnoсulture areas may be fotrnd in almost еvеry state.

Сomparisorr of loсation of tlrе mеntiоnесi spесialized arеas in diffеrеtrt
pеriods of timе sinсе thе 1970s rеvеalеd their ability to ,,lnigratе,, all or,,еr
thе соuntry. This rnigration may be ехplained a sеarсh for thе optimal
ntrtural and есonotniс соr-rditiorrs fоr prсrduсtior.r tlf eaсlr сrсrрl, сonsеquent
to с]еtс.riorаtiсrtr of soils in thе сlld с]f €ilS Of mсll-lс.lсulture. Ar,ailability of
resеrvе artlas for сoltlnizatiоn is also important.

|., Ntlt i.rl l t l i t lrс mсntiоrrсtl stirtt's аге |еaс]ers Llу с<ltltribtttit l lr irr tl-rе nirtitп-tаl grtlss r't l l lttt-tt'

p r t l t l r . r с t i t ln  (с .g .  i r r  l !1 i l l аs  ( ]с r . i i s  s tа tс ,  rа r r rk i l - tg  ] ' .  in  с t l [ [сс  цг( ) r1 , i l . l g ,  с t l i f t ' с  p lа l l t . t t i i r l l t

t l сс t tр r , .  2 . |  ,7 . ' . ,  r l f  t l r t '  p l . ln tс t l  а r tт ) .
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Сtlffсr. '1l|. lr l t .t l i t lr l  . lгt 'лs it. l  the l96t)s_70s shifted frtrrт Sio Pаtt lt l  stаtс tt l
l , .rг. lt- lа, bl,thс сt lс1 t l[ t l l t '2()t lr сentrtry to thе Mirrtrs Cerais anсl Еspiгitt l
Sаr r t i l  s tа t t ' s , . l l l d  l l ( ) \ \ 'аг t . t ' х1rar l с1 ing i r r  the  Amаzс l t - t  rеg iо l l  ( in  Rt l r rdon ia

stаtс соfiсс t lссtt l . ' i t 's 2(l.f.t. '  t lГ t l .rс tt ltаl plаnted arс.a). Plantatiсlrrs in I)аrаtra
st;.rtе estal l l is l lсt l  ft lr.сt l i tсс prt ldtrсt ion irr Ссrtосs (innеr parts) сlf Satr l)trulo
."vith sr-r itа-r l l lс l .t ' t i  sr l iIs (fаrlrt lr.rs |t 't 'r lrt l . .:;П)t wlr iс lr рrrсlr, idс.d lrеarly hаlf of al]
t l l i|.се yiеlt ls, bt 'саtl l t . ir l t ' i i iс ierrt Lreсirt lsс. t l i  fеrt i l i ty losеs;rnd high сtlsts t l f
l .t l l t lr fttrсe. lt l  . i  lr. 'r,r, vt.аrs, сlramatiс frt lsts of 1975 еl iminatеd t lre nr.r irr
t t l l .t i 'e pitrtrt;-tt it l trs ir l  l ,аt..rtr i  st;rtе. Nirt it lntr l  gгсlss volttt-t- lс. t l f сt lffеe in 1976
.lгt lppetl tt l  jr.rst t lt lс_tIl iгt l  t l f  t lre prс.r ' iс lt ls amtlttt-tt. New 1rlantаrt it lns w,с.rе
t 'stabl ishеd iгr Mir lаs ( lсг; l is arrс1 Еspit. itt l  Sarrtсl statеs (44 аnсl 25.]1' оf thе
ltаtit ln;l l  Pr()t]Llсt i() l l  irr 2()(X) rеspссtir,еlv). Тhс гeiаtir,ely smаlIst;rtс Еspiгittt
Satltt l  nt lш'ptr lсltIссs t lrt lrс t lrаl-t tvi, iсе the сoff l .e оf Sаo Pаlt lс l , haгсl ly
jtrst if ial l lс gir,сr l tht 'tсr.r itori.r l  s ize t lf t lrс lattеr. As i .t сotrsес1r-rеnсс oi this

Proсess hrtgс .lгt'.ts hаr'с rrrltlergtrnс lаttt]-usе сt.lt-tt,t'гsitrrl. Foгmс.г сtlifet.
plantttt it l t-ts ir-r Si1i l  l , irtt lt l  ш,сrе strpрlantсd by orangеs, thr'nеrv prioritv in
thс statе larrd.ltsс Pattсгl l .  Irr t lr is st irtе trrangс.S ()ссLlPy l. l .9.)r, of t lre t i l tal

рl lаntеtl arеа; Sir l  Pаtl l t l ,s.sh.rre it-t tht. n. lt i t lnal р-lrt lс luсtit lr l  t l i  t lr is сitrtrs is
85.Z, (in 1971, <'ln|у 62,,/.'|,

Sug.lrсanе _ thе t l ldest BraziI iarr рrlar-rtаtit ln сrt lp, lr istt lr iсt l l ly рr1i lL. l11с1.сl
i l-r Irt lrthеirstс.гt l  statеs, Shtlш,S nluсh nrt lrс st.rbi l i ty. Sinсe thс. l950s t lrс main
i lrt.a t l f sug.1rсanе plantations belol-rgs t i l  Sao Patrlt l .  lrr 1975, I]rtrzi l  l trtrnсlreсl
. lr l  ambit it l t ls F)r()gгam 

,,PROАLсOOL,, t l f sr 'rbstit lrt iorr t l f oi l_basссl ftrеls
l lv tс.сhrriсal alсtthtr l dt 'г iveсl frt lm Lrit lmаss, и.hiсh en;rbled ехpаnsiotr t l f
\t lgaгсanс. pltrr-rtatit ln аrса trnсl рrotltrсt it lrr. As ;.t с-orlset1tlenсe/ Sl lgar-сanе

l l lаrrt irt it lrr с1rei l  Ll}r tt l  20L}0 l-rt ld tJt lr.rblесi, btrt tr lt lst ly itr tI lе satltt 'stаtс, Sаtl
l , . l l t l t l ,  whiсh сtlt-tt i l-tttеs tt l  inсrr:asе its shаrt. ' ir .r t l .rс t-r i .rt it ln;эl рlrt lr l trсt it lr l:
l .гr ltr l  51.l, inl99l to 56.i, irr 2000. Tсlgеthеr r,r, ith t l-rс btlrс]сrir-rg statеs t lf t lre
Чrrtt//trttsl аtrd ntlгtlreгl-t рl;rrts ilf P.rrarr;1, tlris sрrссi.ilizt'сl .lrt'.l l-.ttllr, pгtlсlttсes
tt lr lг1. 1}1дn 85.}i '  с lf thе sugаr iгr Bгazi l .  Fr 'rrt l-rсr схPi1l ls iOn t lf sttgаrсl-tt-tt l

1 ' l . r r r l . r t i t lns  (up k t  40 . ' l ' )  mav bс  рr reс1 iс tс t l  аs  l ] гаz i l  i s  i t l с rсаs i l rg  с rL l t l l . t s  t l i
l . ' .  l r t t l r . r l  а l с o l - r t l l ,  n r t l s t l y  k l  J а pаn .

(  ( ) ( ( ) . l ,  g r ( ) ! \ .n  s i r r се  t l r с  18th  с t ' r l t t l r . r , i r l  l i . l l l i . r  s t . t t t ' ,  г t ' с t ' t - t t l y  e r l tе red
\ , t t ' t  t ' l I I t ! .  l ] i r l r i a , s  sharе  i r l  с t l с t l . t  [ l г t t t l r t t  l i t l t l  t I t ' t  t t ' . t s t . t |  ! . г t l r l r  95 . l . ,  i r r  ]97z l  t t l
. l .  ' ;  l ' . t t . . l  s t . - t t е  и ' h t ' r r . ' Р l . l t l l . t ! i l l t t ч  t r t ' l i ' r ' . ' | . l I . l i ч l t t ' L l  i l l  t l l t '  l l l i t l t l l t ' Х i r l g t r
l ( t r t . l . . t t . t ' . . t ,  i r l  2 ( ) ( ) ( )  } ) l . ( ) ( l t | ( t ' . I  l t ' . , . ,  r l l  l l t t '  t t . l I i t l l l . t |  * г t l s s  r ' t l I t t l . t - t с  t l f  с t l с t l i l
I t r ' . П l s .

. . { ] \ l ) ( ' . ] l )  
l l l . t l r I l r r l ]  i :  I l l r ' t l t r l * l . J \ l l . l t l t i t  \ ( ' ( l ( ) l . ( ) |  I l г а z i i i а r l . l g г i с t r l t t t r с .

| , ' r ' r z t l  t : . l  1 r t 1 r 1 1 1 ' 1 . 1  | | l  l ) l t ) ( i l l (  i t l t ' .  ' . ' 1  l ' t ' . t l t  l r l t . t ' l l l t l | . l  i r l  l  . l t i r l  А l l l t ' г i с а .  S i r l с t '
l l t ,  l . r l г  l ' t ( ' ( l ' . ,  t r . l t , ' r  t l  , l . t r l r ' i l  t п  l l r r ' " r ' t t l / t  r t ' r ' . i o t t  о l  l i r ' , r z i l ,  t о t . t l  s о \ ' l r t ' , t t t
. r ,  . l  r r  |  . t l п r  \ r r г t r L , r  l r , l  .  r ) r  t r ' . 1 , . r ' , i  l .  l , ) l ( 1 .  l t ( t l ) l  I  

- t  
l о . ) { '  . ]  r r r i l l i t l l t  l t , r  , r n , l

1  r , ' , l r r , l t ( ) t r , ' t , ,  r , ' l r r t t r ,  l r , r . 1 , , r 1 ' , , 1  l t '  I r r r r r ' , .  l l о n l . )  l r r l , ( )  п l i l l i о t r  l , ' r r r .

l  , r ( r l  \ l t r ,  п . , r r r
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сOuntries/ is stеadily losing its position (from 78.З,'l, irr 1970 to 54.4./o in
2001), mostly bесausе of expansion of this сrop in thе bordеring сountries:
Argеntina, Paraguay, and Bolivia. Tсl offset this proсеss, soybean plantеd
area in Brazil is inсrеasing (71.4у,, dtrring 2000 / 01 agriсultural сyсlе) along
with growth of produсtion gross r,z.rltrе (11.6nl,). S<lybеarr exрansion is
сharaсtеristiс for the сL,rrld() zolrе ilr thе inner statеS. States of the Soиtll
region witlr nrorе than 80.Z, of tlrе national gross r,tllume сlf soybean
produсtiсln in 1970, are now сompеting with Midwеst stаtes, whеrе Mato
Crosstl state alonе Produсеs about 25./n (for сomparison: Ritr Grande do
Sul, whiсh Produсеd 45,'l, of thе national amount in7970, rеgistеrеd only
77,' l, in 2О0"l,).

Conсlusions

Thе nattrrе anсl rеasons of main land-usе сhangеs oссurring in Brazil
during thе last deсades werе analyzеd. Сolonization of nеw arеas and
mоdernization of agriсulturе, mainly influеnсеd by thе global market
growing dеmand fоr traditional ,,сolonial,, and somе nеw food and othеr
relatеd produсts, arе сonsidеred thе mairr driving fсlrсеs tlf ltlrrd-trsе сhangеs.
Tl-rеsе сhangеs, depеnding on gеogтaphiсal disparitiеs within Braziliаn
tеrritory, diffеr in maсrorеgions and statеs. Statistiсаl analysis, as wеll as
field studiеs wcтe usеd in land-usе сhangе investigations . Spесial attеntion
was givеn to land tеnurе struсture, сonsidеrеd a сonservative faсtor for
land-usе сhangеs.
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