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The hhtiorral kseaxh Center for Cassava and F m i t  

Crops (CWMF) presents a paper m harvesting ami post 
harves t phases of cassava in B r a s i l ,  as a case study . 

Cassava has b e m  comiderei by the Brazilian Alcchol 

Mtioml Program (PIMALOOOL) as one of the raw =teria1 

for alcdiol prdwtion. H a r e v e r ,  the successful utiliza- 
tion of cassava in this p r p  w i l l  depend largely on 
the developing of improved technology for  harvestiq and 
alço post hanrest practices for storage and pmessirg of 
roots . 

This dúcussion is considered of greatest importaxe 

today sime we are -urged to develop efficient alteniative 
energy sounxs. 



Table of contents 

Page 

............. Indexes for productivity evalilation 05 

Harvesting time .............................i,..m. 07 

............................... Harvesting methods 08 

Post-hamst kpects  of Cassava Productian ....... 12  

Storage 

Storage place . ..................=*..........,. 14 
Storage systens ..........................,.. 16 

Vertical position ..........a.m................... 16 
Húrizontal position .........m.mm................. 17 

Storage period ....................m......... 21 
Root conservation "in natura" .................... 21 

Root consenration as rasps ....................... 24 

Cassava flourhouses .............................. 25 

...................................... Cmclusions 28 



MVEST AND POSTmVEST OF CASSAVA ( M a d o t  ebccLe& 

ÇRAIKTZ) IN BRASIL: A CASE STUDY 

Jorge Luiz Loyola D a n t a s  1 

Mário h p t o  Pinto da Ciniha 2 

The cassava, originary from B r a s i l ,  received l i t t le 

attention from agricultural research inst i tut ions in the 

past. Its wide adaptation to the most diverse edaphic and 

climatic conditions as well as tbe ttraditional huwledge 

about this crop accinnilated thruugh many years of cultiva - 
tion as subsistence crop did not motivate researchersto 
improve some of the primitive cultural practices utilized 
by the l a u - i n c e  f-r. 

A small nimiber-of cassava studles were carried out in 

a few states up to 1969. F m m  tliat tYne up to 1975, a huge 

local research program w a s  mdertaken by the staff of the 

Escola de Agronomia da Universidade Federal da Bahia,which 
set the foundations for the actual Cassava Nat ional 

Researdi Program coordinated by the C K M .  Ihis research 

i CNPMF Cassava h-ogram Staff 
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center has i t s  headquarters i n  Cruz das Almas,  State of Ba - 
hia .  

Brasil produces aromd 26 million tons of cassava roots 

i n  2.3 million hectares. So it has a laii yield as a conse- 

quence of the factors listed beIm: 

1) there is not a real stable price stirmrlus to the 

f a m r  as well as it lacks guarantees of production 

absorpt ion; 

2 )  there is not seed stem priceç selection in relat ion 

t o  age,llealth, diameter and lengtli; 

3) plantations in marginal areas and inadequate planting 

times ; 

4) p o r  s o i l  preparation and cultural practices; 

5) liming and s o i l  fertilizat ion are minimm; 
6) p o r  insect and disease control.  

Ris paper reviews the actual harvest and post-harvest 

conditiuns in Brasil, research advances and focuses on what 

must be done to achieve a maximum efficiency on those crop 

$ases. 

Cassava Harvesting: 

Hams t ing  is the most laborious aiid expensive opera - 

tion of cassava production. Soil t y p ~ ,  ro is ture ,  root 

depth. branching and weed incidente are factors tha t  can f a  - 

cilitate or di f f icu l t  the operation. 



Growth period 

The time between planting and harvesting in  a cycle of 

cassava production is variable. Cultivars are classified i n  

early (cycle of 10 to 1 2  months) , medlum (cycle of 14  t o  16 

months) and late (cycle frcm 18 to 20 mths).  I t  is noti- 

ceaùle, nonetheless , that the duration of the grmth period 

is shorter ín the amazonian basin where cassava is harvested 

with 6 months and where fresh rmtç w i t h  mild HCN content 

("aipins") have best quality b e ~ e e n  8 and 10 mnths after 

planting . 

Indexes f o r  productivity evaluation 

T t  has been observed that ,  -Eor the same verieties,there 

iç a p s i t i v e  correlation between root production and plant 

height, diamter of the stems, branching height of the min 

stem and intensi ty of leaf color. Tne harvest index is a 

way to  measure the yield potential of a cultivar, when asso - 
ciated to other agronomic characteristics. The formula to 

calculate harvest index is given bellaw; 

H1 = R o o t  yield - A weight x 100 

Root yield weight + above ground weight 

Planting systems 

Furrow planting, as in industrial plantations.requires 

placing the seed piece in a horizontal poçition, at 10 cm 



depth. Vertical planting or  a t  certain angle to the surface 

of the so i l  m y  difficult harvesting because these system 
favor deeper penetration of the roots into t h e  gromd. 

For rnedianical harvesting, the most suitable planting 

system is that on ridges or beds, although they have to 
bebui l twi th  hmd tools since no mdianical planters for 
this system have been developed. 

Preliminary results fm an experiment on "Planting 

systerm and harvesting methodç", which is in progress at 
the CNPMF, indicate the advantage of planting in beds (Ta - 
ble i ) ,  

Table 1 - Planting system effects on harvesting efficien - 
CY 

F ~ r o w  Planting Ridge Planting 

Yield* hss % to Yield* bss % to 
t/ha- L -manualI t/ha manual 

Manual 1 7 . 5 0  - 18-32 - 
Tractor with lister 
P ~ W  
Tractor with mldbo - 
ard p l w  11.88 

Tractur w i t h  lifter 
SANS 11 -94 

* L a w  yields attributed to early harvesting. 



Harves ting time 

Som of the previoiiç considerations gave some indica - 
tim O£ the best time for cassava hames ting. Be s ide 

those, there are som e m m i c a l  factors such as narket, 
prices and hand labour availability. 

Actually , hamesting time is defined by takm into 

consideratim the time course of nutrient uptake , grauth 

a m e s ,  water potentials , starch, fiber and other root 
and above g m d  components of the cassava plant, aíniing 
the best econoniical utilization. 

The best time for harvesting is that in which plant 

are in a reçt  period, it is to say. when due to weather 

c d t i o n s ,  lm temperatures aiid almost no rahfal.1, the 

plants loose their leaves after  reaching rr;ucim yield 
and starch resems. 

Very seldm, cassavais hamestedbefore the ei&& 

mth of the g r d  cycle except for the very e a ~ l y  va- 
rieties, under special grwing conditions. In the Nor- 

theast harvest takes place usually after the 12 th mth 

of gmwth wtiere the famrs harvest smll areas weekly 

between 12 and 18 mths after planting to niake cassava 

flour which is mrketed accordingly to their financia1 

needs. 

1 n the south of Brasil, cassava is hamsted mly 



from the 17th mnth , s ince the period beetween two raíny 

seasons is very dry and more or  less cold. 

karsrlzile, i n  large. plantations w i t h  indistrial pur- 

pose, where h a m s t  m u ç t  mt be restricted to na- pe - 
riods of the year, the limits can be expaded by p l a n t a  

early, mdim and late varieties. In this way hanresting 

can be accomodated throughout the year. In this system so - 
me areas m z s t  be dedicated to the production of planting 

material. 

Starch percentage in the roots and yield are reduced 
if hstvest is anticipated. Nomlly,  as long as the plants 

mainuin their foliage they will be syntethizing reserve 

carbohydrates fo r  their roots and consequently earl y 

harves ting s taps this proces s (Tab le 2) . 

Hams ting methods 

In most cases harves ting in done by hand labour . lhis 
is favored by traditionally planting in smll scale. h- 

sequent l y  , harves t ing becms the  mos t important ccimponent 

of production costs. In the State of Bahia, about 11% of 

the total production cost a= related to harvesting while 

in the State of Espir i to  Santo harvesting costs rise t o  

2 22, awrage of three production sys tem . 



Table 2 - Effect of plant age and harvesting t h  on 

s t a r h  content uf cassava roots I 

Age Fmsh weight Starch Starch Year 

(mnsisl Otg/ha) - L (.V- L . L 0n/ha3 (=ths) 

8 16,950 3,51 5,171 Jme 
9 19,240 33.56 6,456 J ~ Y  

20 19,800 32 3 0  6,200 kuwt 

11 YI ,35Q 3 .5Q S,Bl %@der* 

12 17,050 28 -78 4,906 Oct&er* 

13 16,074 30.27 5,138 Noareher* 

14 19,266 30 . 55 5,885 Decenber 

17 28,850 31,52 9,039 Mar&"* 

19 28,650 34.05 9,755 WY 
** 

20 31,700 34.25 10,857 June ** 

21 36,750 34.41 12,645 J a y  ** 
22 34,400 34,78 11,964 August** 

23 34,550 32.98 11,394 S e p t d e r *  

24 54,250 28,88 9,891 Octobes 
- L 

Mendes, 1940, In: Conceição, A.J. A mandioca. 1979 

(*; * *  Starch fluctuation due to h a m t i n g  time. 



In light textured s o i l ,  cassava is harvested by grabbing 

the plants fmm the base of the stem and pulling the roots 

out of the ground, shaking off the excess of so i l  that co- 

mes m h. However, in heavy textured soils a hoe or pick 

is wed to remove some soil from around the plant before 

Wling it. The m t s  thet reniain in the soi l  nnist be 

reioverrd w i t h  hoes. Once out of the gsound the roots are 

cw off fmm the stem, piled in several points across the 

field called %andeiras'%ere shuttle vehicles are lsaded. 
These !'bandeiras1* are n o m l l y  located at approximtely 

wenty meters frm each other in order to facilitate loading. 
The mots m y  be aftemardç placed in plastic boxes or  
lobded by hand or carts to be carried to the m i n  traiiçpr - 
latim system. 

?he efficiency of manual harves ting iç variable depen- 

ding on several factors . A irian may harvest frm 800 to a 

1000 kg/day, when the conditions are favorable. niere are 
indications, hwever, that under unfavorable conditions 

sudi as excess of weeds or  poor stand the efficiency could 

be as lair as 500 kg/day. 

kchanical harves t ing 

It is mainly uçed in s a n e  soi lc .  In this case it beco - 
nies necessary to cut the s t a m  at approximately 30 m 



a b m  the gmund either nianually or w i t h  a weed mower .lhen, 
severa1 i n s t m n t s  may be ised to dig out i6he roots such 

us mldboard, disc d lister plaws. 

A plau drawn by animal or motor traction is also u t i  
lized to dig the mts. niese plaus mirst haw big w i n g s  
and penetrate the soil a t  least 20 an. All other operations 
a= done manually . 

In Brasil as well as in 0 t h  camtries, rmew harvesters 
are being developed and som are already being'tested un 

the fam. 'Ihe cassava harves ters developed are those of 
the ceará M&q~nas AgrzCcolas ( C E M G ,  Fortaleza) , Instituto 

~grÔnomico de Campinas (IAC, São Paulo), Instituto W o  - 
na1 de Temologia (Im, Rio de Janeiro). J O S ~  J. Sans S/A 

~ n d k t r i a  e bLrcio (São Paulo), e n t r o  Internacional de 

Agricultura Tropical (CIAT, C o l d i a )  , Inteniatíoiial I= -c 

titute of Tropical Agricultme (IITA, ~igéria)  d a pro 
ject of the "Soci6te DELFOSSE" Agriwle Tropi- 

cal). Also in the region of Araras (& Paulo ) are fd 
harvesters of one and two bodies, of s@le mnstmction 
and w i t h  ample regulatim of the angle of incidenoe to the 

roi 1. 

Meamhile, the oniy harvesting machine in the aiarket 

was developed by 'aichter Engineering Lrd:'. from ~ustrs- 
lia. which is sold in two versions, one fitted to a Misqr 

Ferguson tractor 165 and the other automotor with a pz 
f o m c e  of 2.4 ha/day . 



Ti.ansportat ion 

It is important that between harvesting and processing 

do not elape  more than 24 hours , othemise the process 

of deteriorationwill be initiated, The roots are carried 

in sackç, trucks or cars pulled by tractors. During tranç- 

portation most care m u s t  be given to avoid wowiding that 

would facilitate penetration of pathogem. A medium size 

trudc would transprt between 4000 and 6000 ki logrm of 

fresh roots and a pidc-up truck will carry between 1000 

and 1200 kilogrm. 

Pos t-harves t Aspects of Cassava Production 

lhe search fo r  new alternatives for cassava utilization 

is viewed w i t h  great enth-iasm and expectation since be - 
side the a i m  f o r  larering production cos ts and reducing 

enviromntal  polution resulting from the agro-industry 

that utilizes this cmp as raw material, it could bring 

sizeab le benefí ts t o  mnkind, 

Studies are being developed w i t h  the objective d im- 

proving cassava fo r  human and aminal nutrition since the 

grwing need for staple foods w í t h  high nu t r i t ive  value i n  
order to attend population growth. The poçsibility o f 

protein production by the action of rnícroorganisrn oii pro- 

cessing residues is being explored. 



More researdi is needed in order to develop tecniques- 

to awid post-harvest deterioration of the mts . 
Cassava for industrial purpose gim important m- 

ducts and by-pmductç for hunian, mim1 and industrial 

utilization. According to the d u m ,  djective and 10 - 
cal of the operation, cassava pmcessing factori- are 

class if ied as : 

a. SmaZ1 rural factories (sinple processing) : msp,  
ground rasp , starch, flour, ferrriented flour, -1 feed 

from foliage and mot  mixtures. 

b. Small, medium and large h a n  factories (relative- 

ly simple transfomtions): rasp, flour, bakery fim (in - 
tegral), starch, tapioc, sagu, beiju, pre-cooked flour , 
p r e - g e l a t i ~ z e d  starch, white dextrine , cream dextrine , 
liquid dextrine (glue) , dextrose , pure glucose, raw glum - 
se, ground leaves without petioles, tiquira (alaholic be - 
verage) , animal feed. 

c. Qiemical industry (products obtained by fermentatim 
and enqmatic processing): acetone, amylic alcohol, butj l ic  

alcohol, ethylic alcahol, mthylic alcohol, propylic alco- 

hol,  glycerine, glyceml, butylenic glyceml, ethylenic 

glycerol , methylic glycerol , propylenic glyceml , sorbitol . 
Subproductç: specific yeasts and proteinaceous feeds or 

"Xilempes" . 



tionated p r o d ~ t s  made of glycose, esterified pmducts 

sudi as minenil and organic e s t e s ,  aldehydes ; alcadie - 
nristw; synthetic d b e r  and other products . 

The instalation of large destilleríes for alcolml pro - 
duction will resuit in large volmes of efflumtc with 

hígh polluting effects. An alteniative for utilization 

of this waste is the prod~tion of biogas, obtained by 
amembic fermenation. The residws obtained in the di - 
gesto= cauld be then utilized as ferti l izes.  

Storrr~e for ~lantlnn material 

The iinplantation of a good cmp needs of high quality 
planting material. The difference between planting and 

harvesting dates creates the iieed for storageof planting 

mtda i  in order t o  maintain high gemination rates . 
Cassava is a plant that propagates vegetatively having 

a law multiplication rate relative to other starch prg 
duzing cmps Qable 3) .  

Storage place 

The place for storage of staiis m t  be protected from 

direct solar radiation and excess of misture and should 

be lacateti near to the planting area .bk&nical injury 
m the buds and epidelmis should be avoided, s ince 
wamds are e n t v  points for pathogens. 



Table  3 - Seed multiplication factor to 4 starch producing 

cmps in comrua1 s tands 1 

Days to Harves t ing  Multiplica- 
Harvest z3er vear tiun factor 

Rice 

Com 

Potato 

Cassava 

TORO,J.C. Ktodoç de propagagáo rãpida de yuca. In: 

Curso especial - de para pesquisadores 
de mandioca. CIAT, Cali, 1975. q.74. 8f. 

Storage systens 

?he stm may be stored mder a tree or a roaf placing 
them in a vertical or horizontal position in areas where 

fms t does not occur (Table 4) . 
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Table 4 - Effect af stem conçervation system upon bud 

gemination 1 

Conçervation system Bud geminatíon after 

. - - - - - - . .  . 

Vertical position* 70 

Hori zmtal position* 50 

Planted af ter harves t ing 100 

* In relation to the s o i l  surface. 

La. ras Experimtal Station. Lavras , Minas Gerais. 

Vertical position 

The stems o£ the same size are Ieaned on the tmnik of 

trees or wooden frams protected from direct sunlight. 

Once piled, the stem must be taken to m i n t a i n  t he  cover 

of strm very dry othemise fungi will develop inside 

the pile .  Another way of storing in vertical p s i t i o n  

is done by earthing the end af the stems approximately 10 

m beLlcw the surface. Tne ground m r s t  remain mfst. 'The 

stem will root and sprout indicating good storage condi- 

ti- in spite of damage to some buds. 



Hon zontal position 

lhe stem are piled horizontally on the groiind. In 

this position more buds will spmut relative to the w r  - 
tical position and conseqwntly m>re buQ are lost. 

Sonie farmen ise to store their stens in this posi - 
tion without cutting of the "epa" (mther seed pie- ) . 
Since that prt  is ri& in water and since dehydration 

comes about with hi&er intensity fmni the cut ends to 

the center, the stem with "cepa" reinain viable for lon - 
ger time. 

In those regiam d j e c t e d  to frost, the stens iast 

be s tored in t m l s  similar to clamp storages (Fig. 1 

and 2) or in beds (Fig. 3) to awid freezing or k g e  
t o  the buds', 

A good practice that may be follawed to avoid the 

difficulties of storaging, sudi as additimal e>q>eilses v 

loss of planting material, dehydration, etc., is to hatn, 

a seed pruduction area within the f m  (Table 4). 

Çtorage period dependç on stem maturity and diameter. 
As it is mt unifom, SOE pmblem due to p a t h ~ p ~ z s  d 
insects can arise. Losses due to dehydration, diseases 
and pes ts are comlated to previos çelection os stens . 









For the Cerrado region, where h h d i t y  is lau t he  wmer- 

vation period varies fm 30 to 90 days d the longer the-  

storage time the greater w i l l  be the loçseç after planting. 

Results from trials 'conducted at (NIW shaved that up 

to 4 munthof cmervation period did mt inflisence cassa - 
R va yie id, 

I t is recomnended , mning storage , the applicat im of 
fungiùdes and inçecticides, in order to pmtect the stem 
againt occasianal insect and pathogen attack. 

Cassava roots present lw conservation capacity after 

harvesting. The deterioration process is inf lm-d by 
clirratic condit ions , wdianical damas dining h a m  ting 
and varietal differençes. 

'Ihe imrierçion of damage roots inparaffinfm 5 mùi 
1 shwed good control during 23 days . In that trial, 8 cul - 

tivars w e r e  treated with benzoic and lactíc acids, at 

1 and 5% a i ,  Ai& did not shar the sane effeb (Table 

5) 

 obre, A. A n a i s  do $ Reunião da Comisçáo Nacional de Man - 
dioca. Sete Lagoas, M;, 1971, p. 43-46. 



Table 5 - E f f e c t  of pamffin treatirent on cassava root con - 
servation in a period of 23 days (field and la- 

boratory) 

Vaneties 5 &F I1 dqs 17 days 23 days 

Grande Preta + + + + + + + + 

Veada B r a n c a  + + + + + + + + 
Branca de Santa 
Catarina + + + + + + + + 
S a r a m  + + + + + + + 
Rosa +- + + + + + + 

Brava de ~ádua + + + + + + + + 
Aipira Raia. + + + + + + + + 
Testemunha - - - - - - - 

+ + = latex exudation, clean pulp, no discoloration; 

+ = latex exudation w í t h  light darkening around the 

treated ama; 
- = discoloration of the pulp; 
- r = rotten.  

Experiments u i m e d  out at CNPMF indicated that the re - 
2 s istance to deterioration is genetical ly controlled . Ei& ty- 

lmAsW.M.Ge; M E ~ E S , R . A .  E SILVA,S.P. ~ e l a t õ f i o  Técnico 

h-1 .  m / m w A .  Cruz das A h s  ,BA, 1978. 



s ix  cultivas w e r e  tested and acoording to the obsemtidns 

at 3, 7 and 11 days after harve~ting, seven of t h e m  shawed 

deterioration resistance d h n g  11 days under field condi- 

tims, while 44 did not present any detenoration symptoim 

during the same period, under shade cunditions . Ihis fact 
indicates a pmmmced inflmnce of enviromnt on the 

process (Table 6 )  . 
Table 6 - Resistance to post-hamt mot deterioration in 

86 cassava carieties shaded under f i e ld  condi- 

tio-. CNPMF, 1978 

field 

shade 

f ie ld  

shade 

f i e l d  7 18 61 

shade 44 29 13 

* R = Resistant ; m= Medium resistant ; S= W t i b l e  

Root c a n s e ~ a ~ i o n  as rasp 

This is the mst convenient process , since it keeps 

a l l  the root starch . Jaintly w i t h  the conversion of rasps 



in pellets it is one of the products for cassava export . 
Ihe classical process of root conservation is by dehydra - 
tion. Roots are washed, peeled and sun dried on a cement 

or brick yard. 

lhe hinmdity content of roots is around 60 to 709 

and in order to storage them it is necessary to reduce 

the hunidity content to about 13%. Cultivars whos e 

m t s  have larer himiidity percentage will present higtier 

dried mtter yield. 

As the conveision of cassava in raspã induces ime - 
versible dianges in the product, its rehydration will not 

recovir integrally t h e  same characteristics of the fresh 

product . 
F m m  the rasps me can produce f lour ,  fine powder, 

alcohol , tapioc, etc. , which are used in h m n  and animal 

n u t r i t i a .  

In  re la t ion  to rasps preparation i n  the farm,several 

trials were carried out, tes t ing  drying on cemnt yard 

and cavpacted gromd. While the first method presented 

good results, because of increased heat absorption. making 

the drying process eas ier and faç ter ,  the latter w a s  not 

considered viable due to soil wetting, which difficults 

drying . 
%e cemnt yards should have a l ight  slope with late- 

zal ditches to facili tate water drainage , 



Regarding to çtorage , some eqeriences have bem done 

in Brasil and for the Northeastern Region plastic ( polie- 

thylene and polypropylene) bags proved well. Qn the other 

s ide,  cotton bags , whice were used in Ceará State., caused 

som storage pmblem. In the  South and Centm1 Regions 
other tr ials were run with heap (granary) storage, giving 

satisfactory preliminary results. 

Cassava flourhouses 

Cassava i s  used in severa1 ways in hrmian and animal 

nutrition and i n  the production of mmy by-pruducts. Ihis 

fact is very i q o r t a n t  to the cassava grcwer, since hís 

product can be sold fresh ("in natura") or mmrted to 

f iour .  Ihis assures to the grairer 80%-of his f d l y  inmm 
and Siuç hiç  economic support. 

The transfomation of the ~ ; r w  material in flour, ta- 

pioca cake and tapioca is difficult and it requlres an 

enpirical but diversified knairledge. ?he p m s s  has evol- 
ved in a11 different regions of the world, incltding Bra- 

s i l ,  and this is one of the main regional factm , Being 
its usage peculiar fo r  each region. 

In the cassava flourholses the work is. dane systema - 

tically , since the machines , nen and equipnents are schema 

tically distributed d i n g  good use of space and manual 

work, &i& is almst fmily labor. They are in general 



m t i c  buildings emlosing a clay or metalkim (oven) , cais - 
tructed in the mst protected part of the house , a w d  

or metal screw press and a motor, which can be manual or 

mved by gasoline, o i l  or electricity. In those houses, 10 

cated near to the grarer hoise , the cassava is converted 

into flour, s tarch , tapioca ,&c. 

In the later five years it has been noticed a great 

intenst  in the construction of floinhouses, minly due t o  

the mdem equipiients fomd in the mrket . niis caised an 

increase in the prices of l m d  renting and also of flour . 
lhe nmber of Elourhouses increased 50% in the la ter  five 

yearç , against 35 imd 15% in the later 5- 10 and 10 -20 

yea- , respectively. 

The cassava processing line can be described as 

f o l l m  : 

1st step: harvesting - Carr ied out a l l  year romd , 
it is intensified inwinter; it is done byhandwith the 

help of c o m n  tmls; 

2nd- step: peeling - 100 % mual , carr ied out during 

aftemoon o r  a t  night.  People stay in  cyrcle aromd the  

cassava pile. One of them holds the r w t  and peels one half 

of it, longitudinally; then, other person. w i t h  the clean 

hanbs , holds the peeled side and peels t h e  other half ; 

3rd step: grinding - It requires three persons to 

carry it over, being generally initiated ín the mming ; 



two persons move the motor wheel, while the other rasp 
the cassava root, With modern mtors, the work iç done 

by one person, who presses the root against a rasp cfiin - 
der mving in high rotation; 

4 t h  step: squeezing (pressing) - A nylon cloth or 

cocomt leaf is put in the bottom of the press and the 
wet m a s s  placed on it; then the press l i d  is put in 

place and the press operated rnany times, mtil the niaçs 

beconies completely dried. Generally , the last p s s  ed mass 
stays in the screw p ~ s s  overnight, depencling on the qua - 
lity of f lour to be prepared. 

In order t o  make good use of the cassava reçidue, a 

clay recipient is put under the screw press, to cullect 

the by-product. After decantation this material is pit 

t o  dry mder direct sun Where stardi is obtained OT 

it is mixed w i t h  the maçs and sa l t ,  to produce tapioca 
or tapioca cake, after toas thg .  

From the residue, 80% is drained to a hole in the 

gromd, where it is  kept with other vegetal residues du - 
r ing 1 2  months, being then used as organíc fertilizer in 

the cassava plantings. 

5th step: toasting-Generaly, after the 3rd day o£ 

work, toasting is initiated. T t  takes one hour to toast 

40 liters ( 2  quarters) of fluor, depending on the mass 

quality, on the fuel med and on the operator's skill. 



6th step: screening (bolting) - Three types of screea 

are uçed, each one corresponding t o  the quality of the 

prodict to be prepared. The final prodict is then put en 

bags, which vaIy in s i z e  (50 or 60 kg). The storage is 

dom in pmtected (covemi) places, until conercialization 
that occurs weekly , in local and o p  fairç . 

Sane adaptatium have taken place in the flaurhouses 

resulting in alteratiom in the social decormmic as - 
pects of its production, but the flour ir still the basic 

food of 1w incme people. 

The energetic criçis that effects a11 the world W s e d  

a new order in relation to cassava r e s e a d  and famr  

pmduction. Brasil's goverrnient has created the AZcohol 

Nationa1 Prugram that will require a constant supply of 

raw material for alcohol production. 

As a coriçequence , harvest and post-harvest phases of 

cassava cmp m s t  be inq,roved in order gain in yield and 

avoid losses that actually mke d e a s i b l e  the cassava 
utilization in the alcohol industry. 

It is suggested a new attention to harvester desigm 

and testing. Alço, the plant ardiitectiire irniç be studied 



Poç t-harves t @ases need many impsovemnts to les sefi 

Sie risks that foLlm çonçervation m d  t ~ ~ ~ ~ ~ f o r n i a t i a n  of 

cassava products. Tne land value and the big areas re - 

quired for planting w i l l  no more pemit to conseme roots 

in the field.  'íhe fuel high cost is another item to play 
a strong force in the transportation that, at the present 
moment , must be easily done to avoid root deterioration. 

Besides that, cassava mots have 60-70% ofwater in their 

composition and this m t  be of concern in the transporta - 
tion. 

lhe cassava germplasm bank has to be evaluated for 
resistance to root deterioration. Studies on sun l ight  

and wind drying of roots have to be stirmilated. 

Rere must be a j oint  effort of agronmy and teduio - 
logy reçearch centers for a real solution to the pmblenis 

that affect harvest and post-harvest of cassava c ' q .  

me National Research Center for Cassava ;umd Eruit 
Crops, t h a t  belongs to the Brazilian Agricultura1 Re - 
search Corporation, i ç  coordinating the Cassava Nationa1 

Research Program. Cassava mechanization and altemative 
uses have been estabilished as priorities within this pro - 
gram and the research centers and experimental çtationç 

are playing a role in the search for solutianç t o  harvest 
and p t h a r v e s t  problenis . 



nie authors are grateÍuitoDr. Getúlio Augusto Pin  - 
t o  da Cunha, Dr. Femando Nicolas Ezeta Sueyras and Dr. 
Rui &rico Mendes for their help on the translatiun of 

the original pper to English. 

Bib liogra$y 

~ l Q ü E X Q U E , M .  de. 4 CARDOs0,E.M.R. A - nmdjaa no Trópi- 

co S d a .  Brasília, DF., Editerra, 1980. 251p. 
AIMETDA,P.A, de. 6 MAm ,P.L.P. de. Métodos de colheita 

p ra mandioca; aula do Curso "A Cultura da mandioca". 

Areia. PB, 1978. Sp. (Miilimeografado). 

BANCO DO NDRDESTE DO BRASIL S .A. Fortaleza, CE . Aspectos 

indistriais da mandioca na nodeste. Fortaleza,CE., 

BANDO DO IWF?IkSTE W BRASIL S.A. Fortaleza,G. Mandioca 

aspectos da cultura e da indústria. Fortaleza, 1967. 

ÇX)NCEI@O,A.J. A mandioca. Cruz das Almas,BA.. UFBA/ 
EMBRAPA/BNB/BRASCAN NDRDESTE , 19 79 . 38 2p. 

DIAS,C .A.C. Cultura da mandioca. São Paulo, CATI-DOT, 
19 70 . 14p. (Kmeograf ado) . 



BPRESA BRASILEIRA DE PESQUISA AGW~PECUARIA. CENIW NA- 

CIONAL DE PESQUISA DE h W I K A  E FRUTICULTURA. C w  das 

Almas, BA. I Curso Intensivo Nacional de Mmdjcoca. 

Cruz das Aimas, BA., 1976. 4 4 6 ~ .  

ESPIUAL,J.L.R. 6 AZMY, S.W. A casa de farinha no Reck- 
cavo Baiano. s.n.t. (mimeografado). 

VIEGAS,A.P. Estudos sobre a mdioca. São Paulo, IAC/ 
BRASCAN NXDESIE, 1976. 214p. 


