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I.) INTRODUCTIOh: 

The present paper forms a part of a general overview of the 

agricultural system in the colonization area of the Transamazon 

Highway as a prelude to modeling the system for the calculation 

of its carrying capacity for human populations. This paper deals 

with the part of the agricultural production process related to 

annual crops. other parts of the system such as perennial crops, 

domestic animals, and hunting and gathering will be treated separately. 

Yield relations with soils nutrients, planting density, interplanting, 

variety, and in some cases disease, have been treated separately 

for the six most widely-planted annual crops (Fearnside 1975). 

Also being treated in a separate paper are the parts of the agroecosyst~ 

which interface with the agricultural production subsystem, such as 

land clearing, land use allocation, and allocation of products to 

storage, sale and consumption, among others. 

The present paper gives a discussion for each annual crop of 

the extent of the crop's occurence, agricultural practices such 

as planting, \'leeding, and harvestint; as practiced in the coloni2111.tion 

area, plus an evaluation of ~t1roblerJs such G.S insects, weeds, vertebrate 

pests, and plant dises.ses. Apparent trends and future prospects are 

also discussed for each crop. 

Particularly for the six major annual crops (rice, LJaize, 

~haseolus beans, Vi5na cow-peas, bitter ~anioc, and ::;wcot nanioc) 

the iDform::.tion relatc(i to fre · uency <.:'.cd size of pl.:::mtiDCS, labor 

re: uirouents in dif:c·erent seasons, and coiYcrioutiono to yield varia~)ilit 

froo ::!est::;, i·Ieeds, diseases, etd., i.·rill be important for inclusion 

in the carrying ca~~city models. 



!'. 2 
II.) CHO.~ S .':..~~:J .·~G~·~rc·,JL'l1 UR~U_, FlLC~t1IC~S: 

A.) J.UC~: 

1 • ) Q(JGUI?J~i; c.c;: 

/irtu:;.lly all coionists ple:1.nt at least some upl~1nd rice. 

PlantinGS ran3e from subsistence plots of a hectare or less to 

c~sh plantincs of as ouch as 25 hectares. Financing policies in 

the past resulted in nany colonists r;mkin0; financed planti ·. s of 

a~out six hectares, but the areas vary widely. Rice is the most 

important cash crop in the area at present. 

·, pland rice is_ planted just after t; .. ~e bec;in11iDc: of ·c?1e rainy 

se ::.son from the end of Deceraber throu.;h . .cebruary, with J7lost nlnntinr;s 

being made in January. Flantinc is occasionally done with a machete, 

but usuaJ.ly is clone 1:ith a hand plCJ.IY~inc nachine. JJeiJSitics vary 

widely: a oedian of 25 ks/ha of see~s WGre planted in ~~ ficlQs, witt 

the r~n~;e fl.'Oil1 12 ·co LJ-5 l;:c_:; seeds/ha. I'he Dumoer of :::>ceds ~;er hill 

varys, [mt is usually ;;;,.round 2G-30, and the S:9ace.,1ent alco var;j:s 

u::!.d.ely \Ii·ch the 1~1edian of 1+2 .fielcls beL1s 9 5, 000 hills/ha CJ.ncl t:1e 

r:E1c;o exte!1diuc; frou 1'/ ,000 to more than 200,000 hills/ha. ,.:;oth 

seeds per hill and plantinr; density are soir:GvJhat c1iffcrcnt from 

the five seeds per Lill nnd 111,111 hills per bectc1re reconn1ended 

"uy Il'EAH (Lopes et. al. 1973). 

Uice must be planted in fairly clear ground, and so reuuires 

a more thorough coivara than does maize. ~or this reason rice is 

usually planted where the best burn has been obtained, and maize 

in the placec-J t~:.c·.t '; rncci J.e;:::s thoruu:_;hly. Usually a weeding is 

required just before planting. Women and children over about ten 

years of age o:rten help the men \vi th planting. 

Some colonists plant early (in December) with the intention 

either of re-using the same area for a subsequent crop of be~ns 
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(which are planted in ~pril and Mny) or of getting a small second 

barvett of rice from the resprouting stumps. liarvestin~ the resprouts 

can add. about 60 ~cg/ha to the final yield. Plantine; ec.:.rly, hO\,Tever, 

c·,rries ti1e risk of ll3:vin:·; to harvest the rice before t!w rainy season 

ui tL early-l:;lanted rice. 1
.L

1l1cre is DO ~~;l2.ncin;; of :11ore ·than one rice 

crop per ye~r: there is no irrigation. 

L:te Dlan~in~ can also result in reduced yiolQs due to weather 

factors. If naize lu.s ·oeen intc:c·plc..ntcd \'lith rice, late planting 

of :cice c~~n cause furt!~er rc\i.uction in yielu <iue to the increased 

shading from the taller m ~ize. ..·;umbers of colo;·:ists planted sor:l.e'.·Jhat 

later than they othervJiGe '.;ould ho.ve this year '.!hen IriGR.1. seed IJeinG 

distributed in the arc:: clid not ar~:i ve until the end of clo.nuary. 

the :1reu into several parcels planted a few weeks apart. ~~is reduces 

the nec<l to (,ire su;<J;_->ler,wntary la.0or at harve ~.rc ·cirae. 1l'horc u<J.y ~Cdso 

be some added Jdvantase in insurins thut ~t least souc of the pl~ntinG 

uill fall in the UTJflrodictable best ci 18 fro:e the ~)Oint of Viei·J of 

\le J.ti:er. ::,.1his last .factor is not so iE1" ·orte,nt for rico as for sone 

otl1er vi.:'Oj_;s, notoably bea::s, aDd it is usually the labor con.;icler ... tion 

Thera are scvero.l rice varieties in use in the c.rea. i-lost common 

is IAC-12"1-6, which was dis·l;ri buted by Ii,!CIL1 in 1973/74 and 1974/75. 

:3ome colonists are also still using IAC-101, which was distributed 

by INCRA in 1971/72. Some also use the traditional variety Canela de 

Best yields are obtained with IAC-1246 and IAC-101. Canela de Ferro 

does have the advantage of being less prone to toppling, and I suspect 

there is more leeway for late harvesting before the seeds begin falli~ 

eut of the panicles. There are a very few colonists who have made 

small plantings of other varieties. The Barbaria variety that was 
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distributed by INCRA in 1972/73 and proved succeptible to the fungal 

disease Helminthosporium oryzae, Van :Sreda de Haan, has disappercd 

from the area. It is not uncomr:Jon for colonists to have diffenend 

parcels planted \vith different varieties. The distribution of L.CR..i1.. 

seeds in the area, alone with the foruer re•mirc;,wnt tlv:t they l)e 

used in financed ple.ntinss, has undoubtedly resulted in em abnor1:1'J.lly 

low eli versi ty of v ~rieties being .'._!lantecl. rrhis r~o.y ch.~n._;e 1!0\J chat 

tlle I .. c:c~·. seed distri.iJut ion program h. s end.ed. '.;i th colonis c ;J plcmtin;~ 

severc1.l C.ifferent v:_,_rioties -t;:w chm~ces si.1oulcl IJe reduced. ·L;,l,lt aD 

nroa-uicle crop i'u.ilure due ·co dise::~se such as ·che one that occurred 

in 1973 wil re-occur. 

. d . 
DD.l:~e ,'J.ll. liiO..TilOC is common, althoush TJot universal. Ir~t e rpl;tnt inc:; 

':.;ith ;io..lze ulono is uo:-::t co ;:.:on. .:..,ensitios of the inter~;lant~:C_ cro) 

v. ry -,lidoly, ~Jut Iilaize is usuo.lly ~)la.nted in ,Ticlel~-spaced rm·Js 

( carreiroes) aoout :J-6 meters a]Jart, 1:i th .,_oout tl.'o meters between 

hun manioc is o.ddod it usuo.lly is ~ l.:.:mtcd 1ii ch oDe ;,:anioc 

plcm.t het·~wen each wo.ize ·,)lcmt in the se:u;~e rous. ilaize is planted 

before t!1c rico. LJ.nioc is usually planted after the rice, but 

soDetilJeS it is plantec'.L ~Jefo:r.'e :..:.ncl l;llc tops trira~aed back. \1hether 

or not the wanioc is trimced s~ould have an effect on rice yield. 

The relative ;;le.ntiii[S clat0s of ·che Uiffereut crops planted toGether 

in an interplanted field affects the amount of COE1petition betv1een 

them and the resulting yields. 1l'he relation of interplanting to rice 

yields, as v;ell as the relations of rice planting density, variety, 

and soils,are discussed elsewhere (Fearnside 1975). 

3.) \'TEEDS, l'ESTS, Al'":-D DISEASES: 

... ~icc requires that more labor be spent in weeding than in most 

other crops. Two or tl~ee weedings are required aft8r plantinG, and 

reduced yields result if adequate weeding is not done. 1he tioinc 
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of the \·medinss may dlso huve an effect, out this is hard l;o nuanntify. 

The amount 
4 

of wcedius re uired de)euds on the burn 'iU~o.li ty and on 

the Ll[;e of ·elK :~ield, older fields.:; re,:uirillC more uced:LDc;. 1Jecdin~ 

is usually done ~ith a hoe althouc;h so;;eti•;os \Ieec!.s :1re 

pulled JY h:.:nd. ·•omen c:lm1 children help :Lr1 the uE:odi. :.:~, :,.nd id 

labor is seldo~ re uired. 

1..umbc:cs of co::.o 

sli::;ht since. rice is kert in Diles 

(pilhas) for lon:; :ooriods bet\.reen ho..rvestiuc; ;,nd ·chres:~ir<.,;, there 
,and beetles. . · 

nay be severe losses to ooth~. Damace Vlrlcs from colonist to 

color:ist, bet11eon cliffe:cent piles and C:ifferent parts of the pile. 

'.2llere are several vertebr<J.tes th,~t cause damage to rice. \"/hen 

rice seeds are first planted they are dug up by lizards and by rodents. 

Rodents also eat the young rice shoots. Uodent damage is grec~ter 

near the edges of the ~~est. Rats also eat the heads of rice that 

touch the ground if the rice topples, eat the rice ~le it is drying 

before being piled, and eat it while it is stored in the piles awaiting 

threshing. There is also a bird (chico preto) which eats the ripe 

heads just before harvesting and eats the rice while it is drying 

before being piled. Vertebrate damage, especially from rodents, varies 

between colonists and bet~r;een different parts of a ·field. 

Disease, as already mentioned, caused tremendous losses in 

the 1973 Barbaria rice. Barbaria had been brought from Pernambuco 

vlithout previous testing under Amazonian conditions. hany colonists 

got no harvest at all. Light attacks of the sarne .tielminthosnorium 

sometines procluce sone syr:1ptoms on ·the more resistant Vc3.'ietios, c.s 

does t1:.e blast ( brusone) 1-'iriculo.ria or;zzae, .. )ri. l-; Ca v., out only 

an occasional colonist complains of losses. 
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Chemicc::.l treo.tJ.;ents cs.n reduce sor;Je of the insect a;:;d rodent 

losses. Jeeds su·)plied by I:i.,Cli.A are alreculy poi'Soned uit:1 aldrin, 

and m::my but not all color1ist s use ald.rin on seeds bou:_:ht fron other 

sources or produced on their o\m lotes. ~ldrin is ~he most effective 

for •_)reve1rt:LDg rod.ents fron dic;c;in::~ v::.: che seeds. __ feu use Ges<~rol 3 3 

(f onsula: L!-. 5;; '1, '1 bis-(p-chloro~~;}wnil-2, '--, 2-trichlorostan + 0. ~. ~· 

r···r.·l"·1a -1 r, 7 LL · r:: 6 'i·le---,C~llO.,...OC-.,.ClO'lC· ··e) U~ .... ~L l,c..,:_;,,·,./, -- .t.L: .. c. J. .J.. ;) J._ li e T~lis powder is only cood 

for insects o.·,Jd cJ..oes nothinc; for rodent rJ. .\ fcvJ clip the rice seeds 

in kGrosene before ~;Lmtinr::;, but ~his technic:ue often results in 

killinb tho rico soeds if t:1ey are le.ft in the :::erosene too lone. 

U:esarol is so1,1etL es Sl!rinklecl Oi.1 the out:3icle of ·:.; .e r:i..cu ~)ilos, 

which TJo.y belr.; reduce uoth ci:.:·.E1:<_;e so; ·evih ·t. 

~c very f'ev; colo ... t · e used soue sort of s)r :.y or o·cher 

tre tnent \;i.1ilo t~J.e :eice \'!~'i..S ln the field. Se.vc:c .. l ·:;ried cJ:1is during 

olminthos•JoriuiJ . 1~73 - ~ ~ "1 1n ~ , ou~ ~o no avo.1 • ·-~he 

price of chonico..ls plus the :eclz.:.ti ie !lO:c'.lthie:ess of :cicc in the field 

discoul."': .:·;e this. ~·o :fertilizers or liuinc; are used on rice, a11<.l 

cho price \JOulcl be prohi bi ti ve if t:wr.>c ·,:ere w-;od. 

liarvesJciD[j t:J.:~es place frou Lr:1.y throur;h July. '...'his is usually 

done only by the :c.1en, although occasio1.1ally \vornen help some. Harvest in 

must be done quickly, otherwise there are losses as the grains loosen 

and fall from the panicles. If the rice begins to topple badly, 

immediate harvesting is also required. The need for large amounts 

of labor in a short period of time means that supplementary labor 

must be hired if large plantings are involved. 

Harvesting is usually done with sickles, cutting the stalks off 

about 10 ems from the ground and placing the bunches of rice on 

convenient stumps and logs for drying. After drying the rice is 

usually not threshed immediately, out is stored in piles called 
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11pilhas 11
, which are long roof-shaped heaps of rice draped over logs 

• 
in the field. ;.2he rice must be layered in ·!;he pilhas in a very 

precise wz<.y to prevent uetting and spmilage. Several inexJ.'erienc,::d 

colonists lost rice in the early yc~rs due to improperly constructed 

pilhas. fbe lcncth of ti~e rice is left in the pilh~s vnrys ~rc.~ly, 

for a 

or w~itinc fur a tr!vess~o to be o~encd in the case of those in 

clo;__;cd tr;_;ves:::;oes. :3ince r. :t; ci..:UL>..c;e is usually less in che :)illlas 

t:.1:_.1>. in rice 1.:1hich has buen threshed ~:md sacked, i·c i:J best to lo;clVe 

-[;~1::..-..eshinc; un·cil just before sollinr; ti,:e. 

'l';J_reoll:Lng (bate~YO:o) is J.oiJe i,o ~h by hr:.nd cnJcl v;ith ti1rcsl1inc; 

m:c'.chines. cost is about the ~aue: the usc of 

of the rncl1incs for a fco of V:c> ) , 00/saco (a saco is DOil 50 1:.:c;s, 

huvinc been rc-defineJ. frou the previous GO kss in 1974 by t:1e ~anco 

do ::·,r .sil), v;hich is about tJ.J.e sai,1C as ·c:1e cost of threshing usinc; 

hired labor. The machine has the advanta~e in that no cas~ is needed 

as ·che cost is j)Ut on c:m Il:CRA account 'ilhich lS :::;aiel la·t;er ti:1rouc;h 

direct deduction from the value of rice sole to the :Ganco clo Brtsil. 

The machine is also .:uicker and easier and gives cleaner rice with 

less broken e;rains. I1fCH.L'>. maintains tractors in the roadside agrovilas 

which are used to tow the threshing machi:les to the colonists 1 lotes, 

·as well as for hauling sacked rice out of the travessoes by cart. The 

services of the tractor are also not paid in cash, but are put on the 

colonist 1 s INClli\. account. Three colonists in the intensive study area 

also have threshing machL1es of tllli:ir O\·m uhich i·Tere bought on credit. 

fhe colonists \rere convinced to huy them by a sale3mun Lhut passed 

throuch the are:::t in 1973, out the I:lc..ch:i_nes have proved e,_wj_ly oroD.l:o.~)le 

and parts for them ure h.:J.rd to :fi.nd, '<Ji th the resnl·c th t o·.1l;; one :i..s 

still fui1Ctionin~;. 
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is :1 1.1o.ist-hic;h ~latform of sticl;:s lo..sl:.ccl to;_;ot~er \ii th cl cloth 

curtcdn ri,~':Cd Gs o. lx.:..ckstop to catch flyir.:; rice c;r i;:-;s, or it is 

·:lo:1e on a convenient loc;. 

0 -r, ·- tho cround to c.· .. tch tho .Junches of rico c:.re ··-;ickocl 
·'-

U:;? (!~.· che Stc.Lll::s ~1nd 00 ten on ·c110 lo;_· or r)lo:tform. Debris is 

fan~ed fron the fallen rice, and tho rico is sac~ed for transport 

and storac;e. '.l.ihe aL10\.mt of rice that can be threshed in a lay 

varys, usually beinG at le;~,_st 0-G sacoll of GO kgs per uan, being 

more i;Then the rice is Hell dried. Eand threshiiJg i1as the advantaGe 

over the machines of using family labor rather than money, but if 

paid labor is used ihis must be paid in cash. Threshing is str:Ctly 

man's work. 

The stnaw left after threshing is usually burned, it is not 

composted or allowed to rot in the field. 

l>'lilling (beneficiamento) is done only for rice to be consumed by 

the colonist's family. This has so far been largely done by hand 

by women using a traditional mortar and pestle (pilao). CIBRAZEN, 

\~hich mills rice which has been sold to the bank, also mills rice 

for the colonists (for a fee:} en=.one aau··.pe:e week. :Gecause this 

involves a trip to Km 46 v1i th no guarantee that the rice will be 

milled tl:L·.t vJeek, feH colonists from t;he intensive stucly area. ~1,~Ve 

taken adv~J.nta~e of this. :~ private millinrc; LLLchine i1as rcce;1tly been 

irwt<J..lled by a DCVicouer colonist vJho bouc;ht the lote f:..~cinc; . -,-;rovila 

Grande ~~spor~n9a. This uay replace the pil~o in ~he ure~ for those 

'J:ho cho.ff left after t:J.e uillL1c.; --,rocoss .:.le:cs no·c oeon iJscd.. 

Until this ;your :JI~.JlL~.L:Ji.:U o.t lJri. 46 burned 6.11 of the cho.fl rroclucott 

by ~heir milliuc. 
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The chaff is nov left in a huge pile outside the 

millinc; plant, and remains unused. 

1.) OGCUR&.CE: 

host colonists plant at le::st so;Je maize, but relatively feu plant 

it ~;.s a c:tsh crop. '.i..'he gre<It sensitivity of mo.ize yields to poor soil 

conditions hc>.s caused a fe\J cplonists \Jith poor soil to discontinue 

planting it. 1ihe relations of mo.ize yield to soil qua.li ty, as uell o.s 

the relations ·,;ith plancL.~g density and interplnnting, are discussed 

elsewhere (:E'earnside 1975). I'he relatively lo~:.; market value, of maize, 

in addition to the variety of hostile conditions resulting in poor 

yields, llc~s discouraged its use as a ·~cash crop. Iiaize uas fino.ncel:l: 

as a c~sh crop in the early years, but maize fino.ncin3 has since ~cen 

discontinued. Only a little r.1aizc J.s consumed directly, its prino.ry 

use bcinc feed for domestic animals. 

2.) nr ·. PT,--. ' 
IE:J.J-' ..li .J...l' .__; ' 

llaize is norr;1ally lJlantcd in December, just after the betjinnins 

of the rainy season and before the beginning of rice planting. '·~here 

is only one maize cro~ planted per year, although one colonist in the 

intensive study area has been pleased ~.<lith the results of an experiment 

h~ did on a small plot of his land plantin;:; i~i Octooer and harvesting 

in March and then planting the same area again in May and harvesting 

in October. Maize planted early seems to do fairly well, especially 

if it is a small plot intended to be eaten green rather than dried 

for animal feed. I suspect weevil attack in the dry ears may be worse 

for early;..planted maize. Haize which is planted late, as in Harch, 

does very poorly due to weather factors. 

Maize planting is usually done with a hand planting machine, and 

is usually done by men. Since plantings are almost all either small 
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in area or are sparcely planted "carreiroes" interplanted with 
.. 

rice, the labor demand for planting is not great. Patches of ground 

that have burned poorly or have unburned material not removed in 

the coivara are often planted with maiae with the better-cleared 

pootions reserved for rice. In Venezuela, Harris (19?1, p. 492) 

had observed maize being planted on well~cleared ground as contrasted 

with manioc. On the Transamazonica manioc is usually planted after 

the ground has already undergone a coivara for a previous rice 

crop, and it is maize that is relegated to the tangle of branches 

when the burn is poor and there is little time for coivara. 

Spaceillent of maize varys vlidely. ]'or maize planted alone 

the median of 22 fields is about 7000 plants/hectare, but values 

ro.nc;e fror:1 1500 to 17,000 plants/hect;:re. J!'or maize interplanted 

vli·;;h rice alone, the median maize plo.ntinc; density of 7 5 fields 

was 6000 maize plants/ha, ~ut the r~r:ce was from less than 1000 to 

11,000 plo..nts/hoctare. ;.Lhese dor;si tics are of :;hose rlants that 

sUl'Vi ved rodents, il1so ct .J, and cerrnin:'.tion pro·oler,1S to be dome ::tclul t 

1 ·ost ru.J.ize 11lo.ntocl is intor)lntc~l, usually '.Iith rico out also 

vJith either Ll<:.mioc or both rice O.DLL :,1anioc. '.Ji1cn cou-po;~.:::; (fcij:lo da 

co:.:·cla; Vi;;r;a sinensis) are ·c;la~:ted, ·I; he ulrc:'.dy dry lJ::ti~_;c serves 

cs a trellis. Occasionally other plants are inta· 9lo.nt:d, as in 

the early st~ccs of plantations of Dormanent crops. 

O.l1d traditional 11 comun11 varieties available 

from private sources. ' J.i.U occc.sional colonist plants :J. fov1 plants 

of po]corn as well. 1.::he hybricl and 11 comun 11 vo.rioties do not shoiv 

much difference in yield in the field, and IPE:dT variety trials.' have 

also been unable to sho\·T any sie:,-nificant differences fietv;een varieties 

tested (Vi~gas & Kass 1974, p. 25). l}lore colonists have used non-IlYCR,~ 

seGds for maize than for rice. 

-----------------------------------------------------------------------
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3.) 

IJ.':i.le number of wocdirl[;s recuired varys, and is usu:J.lly oi ther 

one or two, more often two. Uaize requircj less work in weeding 

t~"an does rice. ·~Chere is sor;1.e v.:..t.riation in tho \Jc _;dine :..,s clifi'erent 

colonists toler._,:i;e in their Do..ize i'iolds. .ior.:en and children sonetir::~es 
• 

helJ) ui th \'l3edins, o.s with other crOIJS. ;.ieodin[; is C.one by hoc, 

herbicides i)ein .: nui·l;o e:.:)ensi vo. 

are younc it is connon to see five or six different species of insects 

feeding on difforont parts of the plant. I·iost serious are those 

that cut throuc;h the stem near the b&se felline; t;he i·Jhole plant. 

It is not uncornrnon to see at least 1055 of the j,llants seriously. damaged 

vlhile still young. Once the ears are formed and drying, weevil 

attack can be a very serious problem. \veevil losses .vary from colonist 

to colonist and from year to year. Old farmers in the older settled 

area North of Altamira claim that every few years there is a great 

outbreak of weevils with heavy losses for everyone, and in other 

years there are very few. This is supported by the greater losses 

that occurred to weevils in 1974 as compared with 1972, 73, and 75 

in both the older area and in the study area. In 1974 many colonists 

had maize tho.t was so badly damaged that it vias unsuitable for use 

as seed, and the fe\v- with good qualit;y maize ivere able to sell it 

for a high price at planting tir:2e uhen the arrival of IHCHA seeds 

wqs behind schedule • 

.L·Lodents are also a severe problera for maize. If the seeds 

are not tre: ... tcd vii th alLI..rin before I>l<c:nting, tho losses of seeds 

to rats, o..~;outis, etc. before coroiDo.tion c:~m r::Jone·cimos bo Dear 

total. Lo~wos va::y Gre:.J.tly, hovJovcr, :Z'rom colo~1L:..:t to colonist • 

. ,,, I ' I • " c> t h n • 1" ·.J..LlOY are c:;ro,,_·ces-c ne'J.r -cne ecv_;es 01. - _ e :u.e us. Later i·,(·ten the 

maize ears arc for:;od c.md aftor they ho.ve dried,tl:le rG.ts climb the 
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maize stalks and. e·~:t re. t holes in the ears. This d.amo.so also 

v:-;_rys from coloDi:;t co colonist, ::~.r:Jcl in the nost • so vera c_~.ses can 

af:L'ect aluost all of tho ears in 8. · .. field. The extent o:Z rat do.~ge 

to the ears also de})onds on hovr lone tile clry :~mize is left in the field. 

used, although not all colonilsts tre:.1.t their seeds. · I1:c::.t..\. seeds 

are already treated before distribution. ~he high cost of ,esticides 

mitigates against their use on a lov;-priced subsistence crop such 

as rnnize. :D'ertilizers, although II<S.~H experiwents have slwvm tbem 

to be effective in increo.oing yields (Grux et. al. 1971), are 

p::cohi'iJi ti vely e:'l_:Je~1si ve in the area. LirJins is also uneconomical 

and ic not used. 

• 

1-'ll;ten the 0.::-~rs o.ro fo:bmod ·out not ;y-et clr;y- t~1e colonists ho.rvost 

a li·ctle n~·.ize for o ~~t5_nc; c:reen. I11 :..pril o.ncl. Lay wl1on tho 1:1aize 

planted in December colonists usu~lly bend the 

a~out two-t~ircls of the way up the st~lk and le~vo the maize in 

the i'ield ( "virar" or i'clo~)l"G.r nilho ::) • <'he foldecl-over 1~1aize is 

loft in the field until Deeded, usually being ho.rve ·]ted a few eo.rs 

every day for feeding to cl1ickens. In spite of the darJ.at_;os from 

rats and weevils in the field, the dnmac;e to maize stored in the 
I 

colonist s house is likely to be even gre:J.ter. Any maize still 

remaining in the field by about October is then harvested for sale 

or storage. If the colonist intends to sell the maize he often 

harvests it earlier. Sometimes colonists do not fold the maize 

over, and harvest it directly, usually in July or August. Some 

colonists even leave piles of ears in the field for some time after 

harvewting them rather than bring them back to their house ior storage.· 

Usually the grains are $ripped from the cobs fairly soon after 

picking the maize, but this varys. Usually the grains are stripped 
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in the hand, but occasionally a colonist \rill flail at a pile of 

ears with a stick to break them off. Once the niaizEi is doubled 

over the colonist often leaves it to children to bring ·!;he ears 

in from the ~ield for feeding to ·animals. 

C. ) PIIASEOLUS llli.AiTS : 

1. ) OCCURBHCE: 
a 

Phaseolus beans (feijao de arranca) are common as/subsistence 

crop and sowe 1:lhat less common ~s:.:a cash C:L'op. ~'l1ey are prefer:L'ed 

over Vigna co1.v-peas (feijao da corda) because of ta~te; price, 

availability of seeds from I~Cl~, ~nc his)er yields if undiseased~ 

J3e~n plantinc;s vrero finc.nccd :..""ec.;ularly in Jche eo.rly yeo.rs, out now 

bern1 financin:.:; is unco;Jwon ~JLrc 1.10t forbiuclen. ~l.rec:w ·: lo.LJted are 

usually s~all, the ~edian field size of 34 fields beinc just over 

one hectare. 

Pi1accolus is usually plc.nted in A.l_)ril and i.'•o.y. i'hcrc is a 

fair ar:1otmt of variation in p:mantint:; dates; sor,le have planted as 

late.as July, but they have regretted it. 3ooc have e:0eriDontcd 

ui th -_:;lantiD[~ d.if:i'ercnt parcels at c:Liffe:::ent dates. If bec.Ds are 

~)lanteu ·:;oo early c.olouists say they are attacked more heavily by 

tho ueb blight ( 11 raela 11
) flmt;us l~hi~octonia microsclerotia Hatz 

(Thanato~lhorus cucumeris Franl{:). ~his agrees with IJ!l!:AN' s conclusion 

that humid conditions favor the disease (AlbuquerCJue c~ Oliveira 1973). 

If planting is done too late there is an increased chance that there 

will be inadequate rain at the ~ime of flowering (about 28. days after 

planting) and the plants will die. 

Spacement of beans varys widely, and its effect on yields is 

discussed separately (Fearnside 1975). IFc.:~:~N has suggested that 

wider spacing results in less Rhizoctonia (Gon9alves 1969). ~~lthough 
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an IPEAN eA.'"Periment implanted a·t; Km. 68 in 1974- o.tteuptcd to shoh' 
.. 

this viithout success (un:,~-ublished), casual observations in the field 

tend to SU?port the spaceoent effect somewhat. 

·..:he Phaseolus vo.rietios J.istri bliE:d 0y Ii:Clli\. h2.ve boen Co.no.rio, 

been a lluribor of l"lw.seolus Vo.riotios fror.1 private sources in use. 

~·~ nu::J.ber of colonist:3 hav'e pl::mtcd r:.wre th,,n one :i?h::;..seolus v2.riety 

in ·i;iw so.LJe yoo.r, and tome of them link this to a· conscious of:l.'ort 

to esca)e ~thi~octonio. uith at leo.st one variety. I suspect th-=:.t 

there r;my oe a slight trend to more diverse bean l)lantinGS • 

. ·~. few colonists ho..ve couplained of c;erLlination l)roblems where 

a large percentac;e of tho beans planted simply rot in the ground. 

Sometimes a second planting is uaU.e :bf the first one has ppor gerrninatior 

3.) \>lEEDS, PESTS, AND DISEASES: 

Usually beans are weeded twice, although occasionally only 

one weeding is given. If the beans are badly attacked by Rhizoctonia 

then the weedings are ~ailed. 

Rats and agoutis pose no significant problem for bean seeds, and 

seeds are often not treated with poisons before planting. After 

the beans have sprouted, rabbits can .. :·e a problem eating the young 

plants. Rabbit damage vacys;:.; from colonist to colonist, and occasionallJ 

it reaches severe proportions. Vertebrate damage to the bean fruits 

is not a problem. 

There are a variety of insects which feed on the vegetative 

parts of the plant, especially caterpillars and beetles. In spite of 

evident leaf damage from insects, outbreaks completely devastating 

beans have not ocurred, and colonists rarely complain of insect losses. 

The fungus Rhizoctonia is far the most severe limitation 

on Phaseolus production in the area., and has been discussed separ2..tely 

(l!'earnside 1975). 
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A very fe'i:l colonists have applied insecticides to bG2.ltS, chiefly .. 
I>'olidol or ~.::;.~~.c. ;.,_ fetv colonist:J lE.ve ·oo.ck-carric<l sprc:.yers uhich 

\t~ere supplied ";Jy r;.' li..ti; ( cha.rc;ocl ·to the colonists 1 L:Cl~. accounts) 

in the eo.rly yeurs. '_0re::;J;clGnt ;,.ri-cll inzecticides is very r~J.re, cmd 

have shovn severcl fun~icides to have so~o effect a~ainst -~izoctonia 

(l-To.bhu et.al. 1975) • .' .. lthouc;h -Ghoy coulrJ. no~ elinino.te Hhizoctonio.. 

cor1pletely, tho use of fun:·:icides c;c:,_ve ::.n a)pro::ii:~cr[;e ;::o;~ increase lil 

production in tho e::;:l)OriL.1entELl plots. 'J.'here is a pl--oblem ui th the 

fun.(;icide 1.:12.shing off ·che le:.:.~ves uhen applied in rainy ueather, ;,.rhich 

is uJ.1.en ·che func;us is uost active. :'3o;11e colonists have asked IPK:..H 

t~cnicos for advice on the fungus [l:i)d been told to use the funGicide 

l3enlate; I kna~·: of no colonists uho have folloi.-.;ed tho aclvice. Plan·:;ing 

the E10Te resisto.nt Vigna inste~'.d of Phaseolus ±s probably tJ.1e surest 

defen.se ae;ainst Hhizoctonia. 

Often ;wh~;tr-~~-~~ 'P~R:ns are picked through ·t;o rct1ove spoiled bea11s 
fit t' !~·: .. ··<. ~.;:.J~:~~:..~Jr..·-.::· -· 

just ~~{85~- c9~1:~~~::;.~R~r~,;:;_can be larz;e numbers of bnd be{;~ns throvm out, 

occasionally approachine; half tho benns. Althouc~ sonc of this 

spoilaze may occrir in stor~~e, much of the s)oil2~e occurs before 

harvo:-Jt. 

lic.rvcstins is daDe in July and Aw:;ust, o..bout 70 clays after 

~)lr.:ntin::';. ·.._·l1e entire be~:.n ··lo.nt is l;ullod u~-. by the roots (ullich 

~;ives I'haseolus its name 11 feijao do arrancan) and dried. "·~ ·l;r:.rl;aulin 

is then spread on '!;he ground and. the dried plants :)laced on t:1c 

tarpaulin u.ncl beaten vlith a uo.rterstave. r.2his is strictly man 1 s 

\vork. After the beating has broken the iJeans out of their pods they 

may or may not require additional drying before being sacked for 

storage a~~sale. 
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D.) VIGlU COU-PEAS: 

1.) OCCURK!CE: 

Vigna sinensis has so far been planted only about at-quarter 

as often as Phaseolus vulgaris, although this may chanse gradually 

as Rhizoctonia funcus makes Phaseolus cultivation inviable for 

·many colonists. Vigna has o. less preferred to.sto, lo'.!cr price, 

and lo\"Ter yields both per hectare :md por l~:r:; of seeds pLmteo -~h:Jn 

is ill '- .' 

·..;_~o . ...Jon~1. 

. .,... 
-- ,I<J oi 

JOl.oti;;1es Hm11ioc l1c:.s iJeGn irrcJr:plo.ntcd in '!ir:na fields. 

1lhe I:IOst COIElon varieties are l:{oxinha and '1 ::Jranco 11
• 

3.) 

~deeds are cleaned off tlle area just before Visna is planted 

(the "limpa 11
) ;:mu then usually one additional vmediT"Jg (! 1carpa 11

) is 

applied lato~: as the crop c;rous. .·1.s vJith all cro~)S, this is in 
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lo.c;ses :.t.rc d hit noro fre·:ucnt t. ::.n \7ith .-..hu.seofus. !.o chcmic_.l 

. .tL:.scolus. 

COiJl:JOD :;,nu aoes loss clo.nage ·cL:~m Oil i~h:].SOolus. ~Gli~oc·coni::. effects 

(
': 1 ,., .. ,. n·i .· l ···75'\ -:-· e .. •.J.. D ~~-'-Le _ ~ ) • 

are bez.tten uith a r:;u;..:1.rtorstn'v-o to rolea .. se tlle seeds in ·che sane l'lo.y 

as l~aseolus, 0ut more ofJGen the pods are picked by hand, dried, and 

then broken open by hand. The beans are alv;ays eaten \tlithout the pods~ 

E. ) BITTER I~"LUliOC : 

1.) OCCUREHCE: 

Bitter manioc (mandioca brava) is common both as a subsistence 

and as a cash crop. The frequency and extent of plantings appear 

to be increasing. Although the lack of financing for manioc has 

made other crops such as rice more attractive for cash plantings 

in the past, manioc has distinct advantages from the relatively 

secure yield \tlith low risk of losses from diseases and pests, plus 

the lower need to rely on hired labor allov1ed by a crop which can 

be harvested year-round rather than all at once. 

One drawback is the re uirement of the ectuiplilent .for a 11 Casa 

da farinha n tO prOCeSS the L:W.niOC tuberS intO farinha. 1J:0 Elake ·i;he 

process practical for producing farinl1.a in quantity as a Cctsh crop, 

a small notor is needed to run the Grinder. i.•otors and farinha-n_;,ldn.:; 

ec~uipr.1en·G ho.ve not bucn fino.nccd, .. J,ltllOU;_;h ·cuo colonists in -:.;~w 

firJ<-l-;.lccd rico ti1reshir.:.;~ n:J.chincs. In tho i1tensi·v-e study ::c:t:'ea ·chore 
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.::.ro that u:::.ke farinha 

as a cash cro;) uit:10ut :10tors. T'1is rel!resei'ts about one casa 

da fo.rinha for every 13' occupied lotes. ':1lle:t. ... e nrc num~)el:S of other 

colonists '.ir10 :1ave s;~mller vors_~_o·ns of ·cl:o o. •uirm ~:llt Dot re~.·.lly 

c:1ualifyin~~ as a :: cc.sa cla farinha 11 for ;:-::-::.J:inc; fs.ril4ho. for their oun 
I1ost of 

use. j'ihe o:~c:L ... D.tions ·.-Ji thout ; ;otors in ti1e intei.-:Jsive stuc1y :J.re.:J.. 

;~rater r:ade from an olrl kerosene 

h:.Dd ·uy · ru:J:)L~c~ -~;he ·c .... 1:x~rs 011 a 
. . . _ five of to, em t:1at 
·clr+• 1n_;*l (t~&l'~ :ti~/have ·t;l1e sr1nuer 

? 

dr~ven by a ha~d-oper~tod flyt~1oael that is char~cteristic of dasas 

cla .fctrinha in trndi tioDal areas of J!o.ra. ;)mletii,lGS ·:;;1e sDallor 

O:'Cr'~ :ions eo.l-:e a fe·u sacl:s !Bf farirJ1.a for sale. ~L'J.J.c oimcrs of 

tilC mechanized oper .tions a.lS.o :ncnt out tl1e use of their ortuipment 

for a }lercento-Ge (20~6) of the farinha :;:-;roduced. Doth 'v'Thite :Ltrinl'ln .. 

11 sec a 11 ::::~nd yellovJ farinho. "dasu<..:. 11 c:1.re L1ade. 

"industrial sec .... cor 11 of ;,_[';rO~lolis .:Jrasil l:ovo at I~m. L~G. Dnforcunntely 

t~10 .\.c:ro:_;olis hc:.s ,:J. severe :Jro olem Hith its ~ .. ·ater suJ.::;ply, ',Jhich 

is rucpcu fro::1 ilells ~JY m1 cver-fc;.ilinc; :_-:'>um '· Sir:.ce ti1e } .. ~ropolis 

h:ls a chror.:ic lacl.:: o:~ Ho..tcr both for c.i.rinldnG pur]!Oscs n:·Hl for 

its "'o.vr· -i 11 
J.:..J •• - ' 

tllC 

incrcc:.sctl clo;~ •.nd froia ·ella fnrinlL:... f;c_ct;ory could no·c be ::et. r.l:he 

factory's shin in::; IJ8',! me.chL1ery has Dover oeen used. '.,'ere fo.rini1a 

to be industric.lizcr1 in tho area ~;ho ::::~ount of nanioc lanteJ. cot<ld 

be ex·~~octed to increase dramatically. 

'rhe cre~.tion of an industry to e:-::l;ract alcohol from manioc for 

use as a gasoline additive is another possibility that could result 

in dramatic alterations of the present pattern of manioc occurence. 

The Brazilian government has announced the intention to do just this 

to reduce reliance on Arab oil. There has been a rodent flurry of 

interest in the press on this possibility (cf. Abelson 1975). The 
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calculations a)pe:::.r_:_:·;~ in the ljress have arrived at various conclusions • 
.. 

Some have suc;ge:.:;ted -~~~::-.t tile alcohol ~J:coduced by prose:.1t dethodoloc-;y 

\'lOUld be too expensive to be economical as an D .. dditi ve c~ IrovlDcio. 

do Par~, r; Oct. 1975); hovmver, this Ii1ay be due to confusion as to 

vCet~1er it is gasoline or drude oil til~tt is to b8 r0plu.ced vJith 

o.lcohol. The most universal error in the calculntions that I have 

seen is the use of fibures for per-hectare yields of manioc referring 

to ·t;he amount that is obtained per hectare when a field is harvested, 

rather than a sustained yield figure that includes the fallow period. 

This can make an order of magnitude difference in the results obtained 

for area requirements. Repeated manioc crops could be expected to 

result in reduced yields through depletion of soil nutrients, as is 

mentioned in the separate discussion of soils effects on manioc 

yields (Fearnside 1975). In any case, if the government does follow 

through on the plan to repl:..:~ce 15-20;6 of the volun1e of gr_,soline burned 

in the country with manioc alcohol, then ::;anioc may 1.·mll oecome a 

principal crop in the area. 

2.) -·~l·.~ V;_:..~?.lli1 ~~ii~S: 

r;anioc is usually plcntcd durin~ the rainy season, althou~h 

best results are o~Jt _ incd if ·cJw d .. r:' season 3.l1d the first fc 1J ueeks 

of tbc r:'.iny season -:u:e avoided (:~Pm(!uernue et. al. 1~74). If J~~111ioc 

is intcrpl~nted with rice or with rice and maize it is usually planted 

in January or Jcbruary. CuttinGS of the stems about 15 ems in length 

are planted horizontally in a shallow :;1i t scr.:.:r:Jed v1ith a hoe and 

just barely covered with earth. All plantings I have seen hnve 

been made vii th the horizont,ll planting uethod, but a few 1iortheasterners 

are said to have used the vertical planting method at first which is 
adapted to the dry, rock-hard soil of Northeastern Brazil. 
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Planting densities Vc:(ry among coloDists. r.o:::EAH sp::tcernent 

e::Qeriments done at Km. 23 do not show signific~nt differences 

betv1een treatments in yield in kgs tubers/hectare. Hovmver, \"lhen 

the data prese,1ted in the report (ViE!lgas g~ Kass 1974, p. 24-) is 

plotted with the conversion made to yield in kgs/1000 plants, a 

clear negative relationship between density and yield emerges. 

This agrees with a similar decline in yiatl in kgs farinha/1000 plants/ 

12 months growth ~ound in the data ~rom the intensive study area. 

Interplanting is done vrith rice, maixe, rice and maize, beans, 

and sometimes other crops such as bananas. ··"anioc is also used 

regularly as a shade plant for younc caaao seedlings. 

li.ot o.ll colonists distinguish between varieties of bitt~:e 

mailioc, although some clistincsuish betvJeen "yellmH 11 and ured" manioc. 

~he varieties used are of th~ branchiTig, as opposed to the erect, ty9e. 

il1ho r:w.nioc vo.rieties tested in IFl;;,tN variety trials have Dot teen 

dissemirElted in the area. iJ:here J.s one case in the intensive study 

area of a colonist experimenting vJith a manioc V.J.riety taken from 

an Indian cD.mn '.Ihich \vas abandoned at the beginninc; of the colonization 

(tho camp is outside of the intensive study area in ·J::1ravessao 1G/20). 

Hanioc usually renuires t'.'m, and so:netimes three, '~:Jeedirl:-:;s oefore 

it is large enouc;h to shade tho :~-:round and prever.t further \·.'eed 

~rm;th. If it is interplanted with other crops, the first one or 

soneti@es two weedings take place while the interplanted crop is 

still in the field. If it is rice that is interplanted, usually 

tvm adJ.itional weedin::s are recuired aftor the rice has been harveated. 

Because the manioc shades the ground for much of its vegetative 

cycle, the weeding reQuire~ent is considere~ light. If the growth 

of the tubers is slow due to poor soil conditions, the amount of 

additional labor required ~rom a lox_;ger gro\vth period is not great. 
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Damage to bitter manioc from vertebrates insects .c.nd disease is 

not a ~reat probkem. Caterpillar damage and a b~cterial disease attacldng 

the aerial portions of the }Jlant have:~ been occasional problems in 

other parts of ~rnzil (Almeida & Can6chio ~ilho 1972 pp. 153-155), 

but have not boen prpbl&ftls here. In ten bitter D&nioc fields, 20~ 

of the colonists co:-::·olained of losses to rodents. Losses 11ere slie;ht, 

however. One com·;on :problem is a root rot th--:.t occurs vlhere the soil 

!hs 'Vlaterlozgcd duriDC ~~.s.rt of the year, especially if the soil is 

clayey (which contributcs to tho :900r drainar;e). :.L'his has cau~Jed 

severe losses in several c~ses, although in others the others tbe 

;j"ields, even thoutjh less than they mir;ht be, are still sufficient 

to make manioc an attractive crop. Of ten fields of bittei' manioc, 

80% had some loss from root rot. It is possible that some of the 

rot may be the attack of a fungus such as l'hytophthora drechsleri 

which has attacked manioc in other parts of }?arA (Figueiredo &:. Albu;_luerq_ue 

1970), but rotting from waterlogsing independent of fungal attack 

undoubtedly explains much of the root rot. 

Some harveGting takes ~~lace all year round, althouch harvesting 

is e::.=tsier and losses from tubers breal:::ing. off in the ground in the 

hard soil are less if it is not done o.t the height of ·l;he dry season. 

'i'he j}roblem of bree.king tubers is worse in clayey soils than in 

sa,.1dy soils. 

month and coTri;inues until o.ftcr the 8ightccnth month. Occo.sionally 

·a colonist that is short on farinha may harvest after as little o.s 

six nonths, and if he lF;S r:Jore uan:i.oc t'~::m he c:~·.n ~~rocess he oay 

leave it for as long as 30 months. If r:1anioc is harvested too younc; 

the tubers are swall and 1auch more lo.bor is required to peel tpe_m 

for conversion to farinha, in addition to the disadvantac;e of lowered 



,. gro>Tth rate of the tubers in the later nonths ,and the problem of 

the tubers becominG \'loody producipg farinha of lower quality. ~he 

relation of c;rovlth ~eriod to yield is discussed separately (Feo.rnsicle 1975). 

Harvesting involles first cutting ·!;he tops of the H;anioc off 

by machete c.nd then pullins the tubers out of the cround by the stem. 

Th·J stems are then cut off and the tubers separated and piled to 

await transport. Transportation can be a major problem if the colonist 

does not have a casa da farinha in his Oi1n or in a nearby lote. 

Transportation of the tubers is done by either carrying them directly, 

by burro, or by \'rheelbarrow; hiring a pickup truck has been. considered 

by some and rejected as uneconomical. Transporting a pickup truck-load 

of manioc 10 kms costs Cr$100, and is good for making about 15 sacks 

of 60 kgs each of farinha. Occasionally colonists will aell manioc 

still in the field to another colonist who will harvest it and conert 

it to farin.ha. 

·£he amount of labor required to convert the tubers tnto farinha 

is considerable, varying with the size of the tubers and the water 

content, as t:Jell as i1i th the ec:uipm8nt used. 1J:lhe farinha must be 

processed within a daY, or so after the tubers are harvested. '.I'here 

are tvJO processes, one for ·the yellovi "fo.:.~inha puba"(farinha d~cua) 

which has a hi3hee market value and is )referred by people from ~nr~, 

ancl the Hhite 11 farinha seca 11 (farinha !;ranca) ~·Jhich is :)refe:~·red 

b3r l:ortheasterners. J.Vlaking farinha dagua involves soaJ.dU-g the tubers 

in viater for a vJhile vJhile the skins :)artio.lly rot off. baking 

farinha seca re~uires more work: the skins are peeled off the tubers 

b;y women a.nd children vlhich is often a limiting pmint in the production 

oper.:.tion. 'I'he peeled tubers are then ground and the ground manioc 

left in its own juice for a while in ~ trough~ The mash is then put 

in a wooden press , often overnight but for shorter periods if farinha 

is being produced in quantity. After removal from the press the mash 
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is passed through a sieve and then roasted in the shallow metal bin 

ot a wood-burning Uforno". The mash is stirred on the :f'orno with 

a wooden paddle; this is a man's job as the !uaes from the roasting 

manioc can cause dizziness and vomiting. The dried :f'arinha is then 

cooled in another trough and sacked for s~orage or sale. 

Use of other parts o:f' the manioc plant is limited, with the exception 

of the stems which are saved for planting. The leaves are sometimes 

:f'ed to pigs, but are generally not eaten by people in the area. A few 

colonists save some of the starch (fecula). The tucupi (manioc juice 

which is used in several dishes eaten by Paraenses) is not usually 

saved by non-Paraenses. An alcoholic beverage made from manioc also 

appears occasionally, but is a rarity. The larger chunks of the manioc 

mash that do not pass through the sieve are often roasted and fed 

to pigs. On the whole,, farinha is the only manioc product produced 

regularly and in quantity. 

1.) OCCUlU;~,CE: 

di.,reet manioc (macaxeira) is planted in snall c;uunti ties by almost 

all colonists as a subsisteilco crop. There are a few larser plantinss 

for cash purposes, but these are ra~e since the hicher yields of bitter 

manioc nro.ke it more attractive for -~;roduciDC farinha for sale. ~3or:1e 

f · J • d f TJ"' et -- l. c 'noweve.,.., ·.t11e l.qck o_·f' toxl· ns in arlnJ.a lS r13. e romS>"" L,an o, .. ·~· __ -- -

the tubers allows sweet manioc to be ecten boiled or fry~d or in a 

· t f 1 L" It is also used as feed for v:J.rJ.e y o e ss comrJon ·,-~re:;;>ard"L.lons. 

yic;s. Under the or::;a:nization of the l .c:s:~· ... ad:7lini>str . .J.tor in <:;rovila 

Crande Esperan~a, a coramunal plo·c of Slveet ms.nioc ho.s been pl:1nted in 

the senter of the Asrovila for the use of those colonists that contribute 

labor to its maintenance. 
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Sweet manioc is planted and interplanted ifl the m.me way as 

bitter manioc. Host colonists do not distinc;uish between different 

varieties of sweet manioc. 

~lanting density shows the same relationship with yield aa 

with bitter manioc. 

3.) P.®TS, AND DISE.1..SES: 

\·leeding requirements are the same for ~eet as for bitter manioc. 

Insect damage C.a~ .. sweet manioc is small, as with bitter manioc. 

Vertebrate pests can be more of a problem with sweet manioc, mainly 

rodents eating the tubers. Rodent damage was complained of in 80% of 

five fields of sweet manioc, four times as often as for bitter mantoc. . . 

The damage was greater in magnitude, in addition to the much greater 

frequency, ~han in bitter manioc fields. 

Root rot also causes losses in sweet manioc, 295~ of ~even 

sweet manioc fields having been affected. 

4.) H.ARVESTING: 

.3weet manioc is harvested yeo.r round, with a few plants being 

pulled every day or so for table __;urposes and for feeding pigs. 

Yield relations are discussed se~)u:;:-· .. cely (:B'earnside 1975). ~ihen 

farinha is made, it follows the same pattern as for bitter manioc. 

' 

Svreet yotatoes (batata do~e ; Inor:1ea bat.'J.tG.S I,ar.:u.) are strictly 

2. subsistence crop Wlanted in small r·atches in r~cmy lotes. ~:'Ll.ntin::; 

is done from cuttings, usually L1 the rainy se::::son, J.nd. L:::rvesting 

is yeo.r-round. T:1e variety used is one -v1ith iv~ite flesh iD the 

cuber. '.L'he tubers are either boiled and eaten directly or fed to ~!i~s. 

Virtu:..·.lly no effort is expended in 1.ieedir~g S'leet )Ote.toes, as 

the vines auickly cover the e;round theoselves. .!everll colonists 
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complain of insect dr::.=:12.0e to the tubers, ar1d of root rot in poorly­

drained soil. SvJeet )otatoes are also succeptil~le to a lone; list 

of diseo.ses (Albuquercue :::.~ F'inheiro 1970), but these l1ave not been 
' 

a ;?roblem yet. 

H.) Y .. ~~i IS: -
Yams e:'inhame 11 or II cara 11 

; Dioscorea s:;;p.) is comr:ton in small 

subsistence plantin,·;s. .-i.l though there is a lon:; list of pests and 

diseo.ses that can potentially attack it (Albucuerc~ue :.;;. l'inheiro 1970,p.56), 

it, like sweet potc:·.to and sweet i'ianioc, docs well e ;ouch to a:·1:9ly 

satisfy subsistence needs for starcby tubers. ~he vines ~uickly 

spread out to cover the c;round and need a minir;mm of maintenance. 

It is e:1ten boiled or fryed or fed to pic;s. There is no market 

demand for yarns. 

I. ) VBG.G'J:A~JLE3: 

Colonists pay very little attention to raising vec;etablcs, 

certainly much less tm n ·vJOuld be \varranted by their nutritional 

importance. Many, but by no means all, colonists have a small 

-vegetable carden or 11 horta 11
, usually a windOi-r-box-like arran::_;ement 

on stilts. CChese are the responsibility of the women. ~• survey 

done by ~~CAR-:eA~~A in 1974 outside of the intcnsi ve utudy are3. 

found only seven of 31 fc:.milios (23;:;) had hortas (Dr:.sil 1974 D. 
Llt~1ouc;'i.1 the same study found over half of the colonists 11 aluays'' 

eating vegetaoles, tbese resyonses are best e}=:_Jl:tincc1 as ·cho re.::;ult 

of the colonists' ~esire to please the organizers of the survey. 

Colo:r.ist s e·;:t; very fe1·r vegetables, in ny ex:;erience, even Hhen they 

ho.ve hortas. _;oth the L.CHi:.. and AC..Lw-I·_·~:a.J .. social assist~_mts ha.ve 

l'l-:J_::_e attenpts to c::m.vince the colonists to raise and e~'t nore vecetables, 

but the colonists have not chanced their '-'lays. 

1
J.

1he most common vegetables grovm in the hortas are green onions 

(cebola), leafy cabbase (couve), and coriar;der (coentr,G). Other 
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vegetables are lettuce (alface), okra (quiabo), and once in a while 

bee~B (beterraba), chicory (chic6ria), and heaa cabbage (repolho). 

Green peppers (pimentao), chile peppers (pimenta malageta), tomatoes 

(tomate), :~ ~ s~uash (ab6bora or jerimu), cucum~er (pepino), and 

a bitter green vegetable called ngib6" are planted in small (luantities 

in the field. ~here are a few other vegetables of minor ioportance 

which appear occasionally. 

'..i..'here has been one attern:>t made in the intensive stody area 

to crow tomatoes as a cash crop. This was not successful. Outside 

of the intensive stu ely o.rea in the area of terra roxa r:ear Ko 90, 

however, there is one Japanese colonist ~fuo is cultivatin~ veGetaoles 

as · cash crops , uite successfully. ~'l1e a~-proach is much r:J.ore 

ca~::ital- and labor-intensive than t:1o a~_;ricul tural endCBTors of 

the colonists in the intensive s·cody area. Lettuce, tons. toes, 

coria:1der, ,:.nd sreen onions are all be inc; grown. 'l'be colonist 

o-vms a. truck, with which h0 takes th0 :)reduce.:.. to . .:';.lto.raira weekly 

for sale to COD.A.L (the :Grazilian l~ood Company, a r;ovornr:wrrt-run 

retail food outlet). ~le also has a microtrac·!;or for cultivating 

the vegetable plots, as \!ell as a small diesel irrig:?..tion pump. 

He also applies regular treatments of fertilizers and pesticides. 

Iie also has one of the best lotes in the entire .Altamirij area: terra 

roxa, almost level, and located on the roadside. ~is origins as 

a farmer in Japan and as a self-made n~an in other Japanese settlen0nts 

in Amaz~nia cive him an ideal background for mastering a new 

agricultural system, conscientiously applying the inputs required, 

and for handline noney responsibly. 0his ideal combiTiation of financial, 
-'-

:.Jhysice.l c.nd cultural conditions is hic:;hly atypic<:"..l, and the l'o.ttern 

of at,;riculture resul tine; can Dot be interpreded B.s foreshado·,:inc 

a shift in this direction in the are~ at larce. 



J. ) COl'TOlT: 

One colonist in the intensive stuC.y area p.1rticipc.ted in an 

Ii'JCH.: .. sche .1e for be~innins cotton production in the areo. in 1S74. 
1J.:h'e :;Jlantat~on "~:Jas lar~;ely destroyed by insects and by rats carrying 

off the cotten as it ripened. I~o chemic:::tl ·i:;reatments or fertilizers 

vlere applied. 'l:he colonist only bothered to harvest a small part 

of the planting for lack of a market. \Jhat was harvested \vas sent 

to Sao Luis in Maranhao for sale by INCRA, which was so expensive 

that almost nothmng remained for the colonist. He says he will not 

plant cotton again. 

Another colonist outside of the intensive study area made a 

small planting of cotton independent of the DWRA. scheme e.nd v1as 

satisfied -vii th the results. He estimated his yield at '1 SOO kcs/ha 

( a ver;y approximate figure ~Ii th his small planting) which \·Jould 'PUt 

the yield on a par with those obtained elsewhere in ?arA (Dos 3antos 

1973, p.6). No tre~~ments were a~plied, but a~~a~ently insect ~roblcms 

vJere not • • I'" • ser1ous ln ~~ls case. l:e:{tertheless, he decided not to 

contirme :-;1 ntin~; cotton. 

If cotton ~.·!Cre to be planteJ. continuously on a larse scnle in 

the area it could e~~oct to encounter the same limitations th~t 

h~,_ve been encountered uncler similar circumst,"nces iD other ::;Jc•ts 

f . ' 1 ~ 'J.'. • • ' 1 . t' . t . '-hat o· ~~c :~r a. nc ever-lncreaslnG ~roo ems Wl rr 1nsec Ties~s ~ 

have destroyed cotton industries in Peru and Costa Rica, or the 

heavy dr::1in on soil nutrients thCJ.t lwve in'}overished soils in 

Emch of the ;:~outhern :)art of the uni·ccd States, could be e~::cected 

to occur on the 1:ransamazonica as i·lell. 



K. ) P3AHU'£S : 

Peanuts (aoendoim) have been planted in s~all e:q)erimental 

plantin:::s by a couple of colonists. One colonist got a satisfactory 

yield, although he later lost most of it when the stored peanuts 

were inadequately protected from rats. Another colonist had serious 

insect problems in one year and got no yield, and in the next year 

had no insects and got a good yield. He attributed the heavp insect 

damage in the first year to a poor burn cuality in that year. 

Peanuts will undoubtedly continue to be planted on a small 

scale by some of the colonists, but there al-'ie no indications of 

a treDd to large plantinss for cash pur~oses. 

L.) 1.I:OBACCO: 

Tobacco "~:JO.S one of -che crops that IHCH .. ·:.. oonsiC.ercd introclucinc 

into the <.1rea \vhen the colonization program besan, but the plan uas 

not acted. on. I know of no tob::::cco in the intensive stucly ,J.rea, 

although ono colonist outside of t~e area ~~s eJ~rossed ~is intentions 

of ~-::12-.ntinz; some for hi:..:; o·.-:n use. 

·i\obacco is a traclitiunal cash crop L1 small _._,l,:cntin:::;s of loss 

tlwn 0.3 ha in "che older settled area _:orth of ~'clto.mira. Yields 

are sufficient to contiime interest. Insect r)roble~as are a severe 

limitu_tion. There is one inse.o-:Gtlarva which eats out the stems from 

the inside and another caterpillar which eats the leaves. An insecticide 

powder is used when the base of the stem is attacked, but the caterpillar)·?. 

attacking the leaves is picked off by hand. In one field examined 

this was being done every dther day for a five-week period, requiring 

an estimated 40 man-days/hectare. The labor demand on the farmer 

is lessened by the use of child labor. 
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M.) SOYA BEANS: 

Soya beans (soja) were planted by one colonist in the intensive 

study area as a part of an INC~ project to establish soya beans·· in 

the area. Unfortunately due to the late arrival of the seeds they 

were planted in July whereas they should have been planted earlier; 

the result was no yield. There is some confusion over the proper 

planting date for soya beans in the area: an INCRA publication with 

recommendations for the Altamira area lists the proper time aa 

December, whereas IYEAN experiments (presented at 1? dia do campo, 

Km 23, June 15, 1974: unpublished) lead IlliAH t~cnicos in the area 

to recommend the beginninc; of Hay. 

Interest in soya beans a;~ears ~o have cooled. 

~:.) SOHGUI·I: 

3orsum (sor~o) has been a~~perimentod with by one colonist in 

tho inteDsi ve stw,:y area. 'i1he 1;lants ~PP0_q~~~eo.son2.bly heo.l'chy, 

with vicor ~oro or less ecuivalent to that of oaize on tho soil 

type used. l~e does not intend ·co continue :1l;} .. ntLl~-; sor::;u:m. 

02s~or beans Co1mona) have been ]luntod by a few colotJi~ts in 

thJ intensive study area both for subsistence pur~oscs ~nd ~s an 

cc:~sh cro:?. _.::1e :;l.J.nt :;i vcs notice c.;. ~::-.ly better =;ro',;th 011 better soil. 

Oil is ~~;:rc~-;:"~ei· fro~n Jc11 _. soeds o.-.-~cl tl:3e -. for s~~l:.)si~::tc ~, ce ~.)t1r1JO:Jes; 

bc:~n sold ::r:od . , . -
·c.~.leJ..r lS '3ince the oil is rcl~;_t:i_ vcly 

che~:, in so~~l 0uantities, soce t~2.t ~~ve castor be~no lD their lotes 
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The roo~er of ~nnual crops 111 usc 1n -'-" uQ:J co!oniaa~ion 2roa of 

- . ' su i)::Jl3"l~ ,;·,~:co 

c~wices ~-:~cluie: (1) ;!o::.n yielC:.o, (2) the ::..;ect::r:!:~;y~ o~ :iolcls, (::;) the 

-:c_·Jrour .. ·1'10'',+: -'-'10 -,- - r (Lr) v - '-' v lJ J .. ~ . t..l .) :.::. ' t" 

(7) re uirene~ts for c~~i~~l in9uts, 

S~!ccial er·ui}!J:1Emt, etc., o.nd ( ~·) (.; :)refere:.1ce for C..ifferent crops bo..secl 

on the individual colonist's previous experience and culture~related 

preferences. 

A number of crops have been tried by colonists in a spirit of 

experimentation. Experiments vrith different varieties and agricultural 

practices such as planting dates have also been tried. The land 

devoted to these experiments probably has an importance much greater 

than its small area would indicate in shaping the future evolution of 

cropping patterns in the area. 

The problems which limit crop yields are many and varied. The 

great variability in agricultural practices auch as planting dates, 

planting densities, varieties planted, interplanting (including the 

choice of interplanted crops, interplanted crop density, and relative 

planting dates), chemical treatments (especially of seeds), effort 

spent in weeding, promptmess of harvesting, length of time harvested 

crops are left in the field, and numerous other behavioral differences 

bet\·leen colonists adds to the variability in yields. other factors 

such as differences in soil quality, \·.reather, soil drainae;e, weed 

problems, insect losses at different stac;es in the production cycle, 

losses to vertebrates, and disease actack all contribute to the 
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the variability in yields. The great variability in these practices 

and problens and in the yields thenselves justifies tl1c enphasis 

on VG.riance and stochastic proces;::;es uhich char:..1.cterizes the c~_,_rrying 

cap~city ~odeling effort. 

~he availability of ca~it2l 2n& labor ~2ve been ve~~· i~Jort~nt 

in s~2pi~~ cro~ choices an~ a~ricultural practices. ~he a~Jrouch 

bein~ made on non-la~or c2pit~l in-~uts such G.S fertilizers, insecticides, 

heri)icicles, fuw~;icid.es, c. Del limine;. C::hc corrci nusd -,)resc:~cc o:( vir;_;in 

l:J.nd in ~0he colonis·cs' lotes ro-;.e2.ns there ch~:;_nz:;es in :vicl&s :md cro~)pin::; 

DattcrJ.13 fro:1 clcc;ro.clo.tien o:~ soil nutrients throuc;h cro __ ~:)iDG hr;.ve 

Dot yet shmm ·i;heir full effect. Def;r~.d?.tion c~~fects ',;ill undoubtedly 

increase in the future. 

Shifts in crop]in3 choice related to acricultural problems 

limiting production (in aQdition to other factors) include dccre~scd 

:;lo.ntL·,::~s of l-'h.J.seolus ·ce::.:.1s ancl ma.~ne. D.S cash cro~;s, c:.i.lcl increasinc; 

i: :~-:ort,'J.nce of L1.~.nioc. ::.?uture 

coul~ result in ~re-~ l:J.r ely 

c :.sh cro::'-oricrr:;cd sy0tcn. 

s_jor annual cro)s, co~str~ints on the choices of l~nd-use o}en 

to the col~nist fron la~or ~nd ca:ital re:uiremcnts :or ~he different 

cro:::-;s, ;~_nd the TJ~o.ny f;J_ctors cor::tri but in~; to vari:.:.nce in c.c;ricul·curo..l 

--n-·oduction ',:ill all i)e necessary con:)o:"JeDts in ·che com:;_;uter moclels 

·co be used iD simulo.t:.ns ·chc sys·ccm :md esti:::-~ating its carrying c~1.p::-:.city. 



,.. r. 32 

IV. ) LI~::::;~...:~·.L'U::~ CIT~_;D: 

1.) Abelson, T.H. 1975. ~ner~y alternatives for ~ra3il. Science 189:417 

2.) Albucuerque, :B'.C. de, & A.F.:J3'. c_c:: Oliveira 19Z3· Ocorrencia de 
Thanatephorus cucumeris em feijao na regiao Transamazonica. 
Institute de Pesqu~sas Agropecu!rias do Norte (IPEAN) 
Comunicado T~cnico no. 40. 7PP· 

3.)Albuquerque, II. de, N.C.de J?. Guimaraes, &. R.h.:b'. Vi~gas. 1974. 
Epocas de plantio e de colheita em zonas mandiooueiras do 
leste Paraense. }3. T6c. II:'E.AN, :2el~m SO: 193-221. 

4.) Al bUCI_Uer;:ue' L. de' c~ :s. Pinheiro. 1'~70. l_!_luberoso.s i'eculen-tes. 
Institute de. :c:es :uiso.s e :_;:cperi;:1cnta9ao "<:;ro_·ecuc\ri:c'.s do 
i'orto (r:c._; .• i~), 3~rie fi·:_:;o·cccnL". 1(3):1-'1"15. 

5.) ;l.liJciuc:, :.:,1 • de C., C.; 1. c;~'i:10Cl:tiO :_•'ilho. 1<)72. ~-~~'iDci:c),J.iE.J vul·(;urc-ts(2). 
Institute Get;:1:)ineiro c1e :.JTJSino L,:;ricola, G._'.L})ino.s, _.:o ::}".ulo. 
:J'- 5:J'). 

G.) Provl:~'cic lo ... .:•.ra. 7 Get. 1975. i.:::mci.ioca: r:,os::::;:, ;~:;_':':.". :y·.ra 
e-~~frc:- t; c1r a. ~J:~··-~:e. c • 2 ~~,. '1. 

8.) Cruz, .J. ~e ~., ~.~. de 8ouza, ~ J.~. 3astos. 1971. lnf~u~nciu 
cle adu'1~'-9a0 ~.PK 110 nilho en terra ro:::.J. es·crutur2.cia (~~lt::lnira, 
~on:.t do ~'-io Xin:-:u). Institute de 2esr•uisa _;..-:ro:;?ecunria do 
·•orte (IE~~1:) S~rie: Fertilidaue de ~olos. 1t3):1-17. 

9.) ··.)os 3antos, A.I.h. 1973. Hecor:1enda9oes para o cul-civo do al~_;o<lao 
~a rcci5o leste do ~stado do l~ri. Institute ue ~es~uisas 
-·<;rolJccu~;_ri2s do ".orte (I:-3 ... H), :Jelcm. Jor,mnic:::~cio r::.'ccnico 

1 o.) 

"11.) 

12.) 

13.) 

14.) 

'''0 17 7"""' .LJ • • -'~" .:/ • 

l:'e:;.rnside, ~ .~ .• 1975. :·_;oil nt:rcricDts e:.::d 2..nnu.~~l cro~:; -·ield 
:1rocliction :for 1)_sc ih :·,wdelinc; :1um::~n c:::~r::~ri11:; c:~~-~·~.cit;y 
o:: ·[~he .r~'.DS ·.r.j;:~zon IIir_;h\!ay: mnJm.:c'.ry of ::.regress. (ns) • .:': ::)::. 

Jo~9nlvos, J.~.c. 1969. ~eina da folha do fcijoeiro c2usada 
nor .~.{hizocto~ia Dicrosclcrotia. Insti tuto de :?esouisas e 
~xperirnentayao .t:.gropecuarias do lJorte(D?~~AN), Bei~m. 
Comunicado no. 12. 3pp. 

Harris, ::J.R. 1971. jl'he ecology of swidden cultiyation in the 
upper Orinoco rainforest, Venezuela. Geog. ~eview 61(4):475-495. 

Lopes, A. de i•I., D.L. Kass, J. J:!'urlan Junior, & A.J?.:F. de Oliveira. 
1973. Espa9amento e densidade de plantio para o arroz de 
11 sequciro 11 na .6ona -·ragan tina, Car.r:])O ~,:;XlJerirnental cl.e :_'~'r::-tcuateua­
::.;rar:c:n:~a, I·a. Institute d.e. J-.)ess~uisas ... G:ro:·>ccuc\ri:_;,s clo ~:orcc 
(L:1~::.I;), .Jel~e. vomunic~;.clo ·.::ecrnco rw. c::O. 6:::'P• 
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1 5 ) .,- , 1 '"l ""f.il C• • 1 ··~ ., ""'1~ ·-f ·~ · • • :1 (1 ., .., .,.. _ ., •.. r:-:-.o,_~u, ·-•-'•, tJ • ..:•. ao ·-·-·~::..a '=>l vCJ., -·.u.v. -~-,.l:_~ue:.Lrouo, c,~ "•"'• Lolctrc 
1975. ~fici~ncia relativa de funsicidas )ara o contro1e dQ 
:1:urcha da te:i..a :Jicelic:_-._ c1o feijoeiro co:nun rJ;.;, reigiao , 
''

1r""-11Sa·r1 ... 1 ... 0-nl·c:.. -'1T'"'re"s·" ·.,... .. ,co-ile·~rq de ·''e·"'r'·Ll.;S"''"' '.--·ro-,r:cu.l.J..--.l·,.,.,.._ ...I.. c.... -- t._ • .I'....J . ._.._. -l~_,_; . .J -......... -~.l... -..A.O..J.. ... L '-~ -- •.J __ --'- ..._..~ .o.~l.' :· _, cl '-~J.J 

I w'"l 0 -f-l•.l-uJ-o ,·•e ""r".ec.:·'!ll•'"'O.C"' r_·,~o·)rJ.cu~-1 l•"1C' <"o O"'tn c·_,·· -! -,·_-,-·,·,.,--IT) L iCJ v IJ u ,_L .J. Q, 1... o.;IL o:J . •, 0 .. c -~""' c·,..L ~"J ). ... .L v --'• . . h •.. -· ,~ .J...L. ~.c.. ' 

~cl~n. 0onunicddo ~6cnico no. 49. lGpp. 

16.) 1ie::.;.s, -~-~ .• :~·.,L~ ::J • ...;.L. :~:::~.ss. lS'74. ~:e;:;ult·<los c'~e tr;-:.b.:.:.lhos 
oz:pol"iiJentais IJCl 'c.1r~~ 12SD:":l:~l;:;onico. no :)eriodo C.e 1(::)71 a 197L~ • 
.U)J~)resa ;rasi1cira de les :uisa i;..:;:eo~-'ecuaria-IDstituto de 
ie s c:uisa Asrope cuario. c'.o l;Orte (l::i.~J~l1~i.J?A-IE·;iL~.). 5LI-)l!. 
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WAGE LABOR, 
SHARECROPPING 
& OTHER SOURCES 
OF CASH 

INITIAL RESOURCES .., 
ALLOCATION OF INVESTMENTS 
(land, labor & capital) 

,/ \ 
BROCA, 

PLANTED ~ FELLING, 
TO EACH BURNING 4-(--
CROP & COIVARA 

PER HECTARE SOILS & 
YIELDS CLIMATE 

~) 
r QUALITY 

INITIAL 
SOIL 
QUALITIES 

PER HECTARE 
YIELDS OBTAINED 

PRODUCTION 
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ALLOCATION OF ;---') r-: PRODUCTS & MONEY ~~ 
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