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1. INTRODUCT ION
1.1 Purpose of the Study

1.1.1 Micro-region definition for Cassava

CIAT s Agreoecological Studies Unit is currently
defining micro-regions for Cassava. These are geographical
areas which are climatically and edaphically honogeneous for
cassava, and within which other, diverse, factors which
influence production of the crop are similarly uniform.
These factors range from topography to cropping system, and
may not all be of importance in every micro-region.

Micro—~region definition cmnsiéts of different levels
or stages (Larter 1984). UOnce defined, micro-regions serve
as a data-storage unit in the CIAT database. Data can be
added to or referenced from this database by CIAT
scientists, to aid in research orientation, project

plamnning, or site selection for trials and survevys.

1.1.2 CIAT-SEAG-IDRC Cassava project
Micro-region definition is currently being carried

out in areas of special interest to CIAT s Cassava Frogram.




*J

One of these is the ‘central’ area of pastern Faraguay (Map
1}. The Paraguayan Agricultural Extension Service (Ssrvicio
de Extension Agricola vy Ganadera - SEAG) began a Cassava
Project in 1984, financed by IDRC of Canada and with
technical assistance Ffrom CIAT. The project’'s components
consist of & description of the planned project areas and

cassava production within them, the realization of on farm

and on-station research, investigation of post-harvest
technologies suitable for Faraguayan conditions, and
economic  analyses of current production and futura
potential.

Little was known previogusly in CIAT about cassava
praduction, o its relationship with environmental
conditions in  Paraguay. In addition, agriculiure in
Faraguay has been undergoing dramatic changes over the last
30 years or so, as previously wunpopulated regions have been
rolonized and deforested. In ites planning stages, thes
project was split betwesn an aresa of lcld established
agriculture on small farms, and a more recently esteblished
caolonization area of larger %érmgg Micro-region definition
for this part of Paraguay will help scientists to understand
the differences between these contrasting regions, and the
way such differences affect cassava production. By defining
the micro-regions at an early stage in the projects’
evolution it is hoped o prgv}dé useful informatiaon For
rational decision wmaking in the planning Et&gﬁﬁ\ of the

ragsarch.
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1.2 The importance of Cassava in Faraguay

1;2.1 Cassava production

Faraguay is the second largest producer of cassava in
Latin America, after Hrazil.  Average annual production is
estimated on average at 2,137,000 metric tons, 7.3%4 of Latin
American praduction (Lynam 1984; average figures for
1982-4) . with a population of only 3,029,830 in 1982
(Direccidn General de Estadistica y Censos, 1985) per capita
production is approximately 700 kg per vyear, by far the
highest in Latin America.

The 1982 agricultuwral census recorded 178,937.25 ha.
af cassava, but did not distinguish between newly sown
cassava and old cassava (one vyear or more). Data in Lynam
{19846 show cassava area to be highest in Brazil (1,987,200
ha) followed by Colombia (208,000 ha), and thirdly Faraguay
(145,300 ha -~ lower than the census figuwre?. I+ we discount
Mexico and Barbados, relatively small producers, Qield
levels, at 14.7 kg/ha are the highest in Latin America
{(Lynam, 1986&).

Within Faraguay production is concentrated in the
gastern, wetter, half of the country {(Table 1.1). The area
sown to cassava is greatest in the departments of Caaguazu,
Itapua and San Pedrao. These are areas of relatively tecent
colonization. Areas of more recent colonization, with small
populations, have the smallest areas of cassava {Amambay and

Canendiyu). Central department has less cassava than its



neighbours, despite its high population. The proportion of
farmers growin§ cassava in the departments of eastern
Paraguay‘iﬁ lowest in Central, and highest in Caazapa
department. The average area gf cassava sown pg2r farm is
highest in the departments with the lowest total area,
Amambay and Canendiyd. Average area of cassava per farm {in
eastern Paraguay) is lowest in Misiones, Central, Faraguari,
and feembuct departments.
In the two departments selected for the S.E.A.G.~-CIAT~
IDRE proijects, Caaguazd and Paraguari, & high proportion of
farms (90 and 88% respectively) grow cassava. Laaguazil has
the largesit number of ftarms {(per department) in Parsguay,
and Paraguari the secaond largest (Table 1,1}, but the
difference in cassava hectareage hetwesen the two is
proportionally larger than the difference in number of
farms. This is due Lo the smaller area per JFarm sown 1in
Faraguari . Because of the recency of colonization in
Caaguazu (30350 years), soils are more fertile than those in
Paraguari, where farming is long established. More will be
said later of the problems of spil +ertility in  both
departments, however at this point it is worthwhile noting
that soils are relatively mare fertile in Caaguazl  since
vields per hectare are greater as a tresult. Total
production of cgassava in Caaguaszda far excesds that of
Faraguari.
Cassava production for urban consumption 1%

concentrated in the departments of Caaguazd for the Asuncidn



TABLE 1.1 Cassava Production by Deparisent

Departaent Area Sown Humber of ¥ Cassava Hectares
{Ha} fargs Growers per fars
twith land}

Eastern Region

Alto Parand 11,944 13,630 78.0 1.12
frawbay 3,120 §,093 88.8 1.44
Laageand 30,765 35,909 0.1 4,95
faazapd 12,716 13,449 9%.2 .88
Lanendivl 242 7,815 85,5 1,25
Lentral 5,211 13,475 52.4 0.73
Concepcidn 392 13,771 Bt.% 0.88
Cordillera 13,480 20,281 80.% 0.82
Bugird 12,667 16,259 1.2 0.85
Itapda 24,73 30,764 BL.S 0,54
Misiongs 3,727 8,930 1.0 0.58
Neesbucd 3,hb6 8,351 "3 8.7¢
Paraguar: 16,979 28,379 B1.& 0.73
San Pedro 21,597 23,365 87.% 0.97
Restern Region {Lhace!

Alto Paraguay g 654 HE 0.93
Baguerin B 2,215 7.8 0.5%
Ehaco & &0 36.7 0.7%
Nueva fisuncién 0 ? 0.0 000
Fresidente Hayes 184 1,951 £5.5 0.4}

Bource: Resimenss de Datos Prelisminares, Censo Nacional Agropecusrio
1981, Kipisterin de fgriceltura v Banaderia.



market, and Alto Farand, also serving Asuncidn and Ciudad
Fresidente Stroessner. Truckloads nf Ffrash cassava snter

fAsuncion‘s Mercado _de Abasto every day from Caaguazi.

Manthly data showing these amounts are given for 1982 and

19853 in Table 1.2.

1.2.2 Cassava consumption

Cassava iz the staple food in the rural Paraguaysan
diet. Cassava consumption per capita in Faraguay is the
highest in Latin America. Although some &1%4 of total
production is used for animal feed, (Lynam and Pachico,
1982, Table 13}, per gapita consumption is estimated at
110,11 kg per vyear for the country &as & whole; rural per
capita consumption is estimated at 180 kg/vesar and wban at
25 kg/year (Lynam and Pachico, 1982, Table 3.

Lassava is eaten with every meal, beginning with
breaktast, in rural areas. In wban areas it is largely
replacred by bread and other wheat products such as pasta,
although per capita consumption is still far higher than in
any other Latin American country {(Lynam and Fachico, 1982:.
Some rather selective data collected by tﬁe Agricultural
Extension Bervice in Coronel Oviedo, Caaguazd, suggest even
higher rural levels of cassava consumption than those cited
previously, In a survey of 23 Ffarms, weekly cassava
consumption (kilos of cooked cassava) appesars to be directly
related to the number of adulits and children on the farm

(Table 1.32).



%ﬁﬁtE 1.2  Duastity of cassava {metric tonnes!

pntering Asuncion’s *Mercade Rbasto®,

Honth —esmone—— YpYr  —rmmneaeeee
1982 1983
January 3,203 2,191
February 3,240 3,310
Barch 3,809 3,078
fpril 3,545 3,287
May 3, 745 4,045
June 3,922 4,782
July 3,014 4,981
" August 3,447 5,389
Septester 3,776 5,205
Drtober 3. B%0 §,419
Noveshier 3,241 I 168
Deceaber 3,132 1,767
TOTAL 43,134 47,022

Source: Monthly recerds.
Mercado Abasto, Asuncidn.



TRBLE 1.3 Consumption of cooked cassava (kg) in one week on 23
faras in Caaguazd (colonia Blas Baray, Cororel Dviedn).

Fars size Nusber of Nuaber of - Kiles of cooked
adelts resident childres resident cassava ronsused
{Ha} {14+ yrs) {413 yrs) in wesk of survey
4.0 ] H 17.6
25.0 7 I 1340
9.0 ] 3 36.0
5.0 2 ¢ 7.5
15.0 3 3 22.0
10.0 2 i 8.3
0.0 % § 100.5
6.5 2 2 4.5
13.0 7 3 5.9
10.0 2 0 0.0
5.0 5 4 70.0
3.0 2 i 16.0
16.0 Fi 2 31.5
Lo 2 0 1.3
10.0 4 2 4.0
3.0 2 1 .8
1.0 3 2 8.5
70.0 ! 3 1.0
15.9 b Z 35,5
10.0 2 ? 26,9
15.0 4 § 3.5
6.5 2 0 20,0
5.0 3 5 LLRY

Source: Unpublished survey data, 5.E.4.5., Coronel Qviedo, Paraguay.

# Ectimated.

Hote: For spae fares Jeft-Overs were weighed and discounted from the

totzl of cooked cassava. This information was pot available for most.
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A regression mpodel fitted to this data takes the

following form:

Y = 7.86X:+ 4.4Xz

where Y = kilos cooked cassava consumed per week
Ky = number of adults on the farm (14 + yrs)
Xa = number of children on the farm 4-12 vrs)

The model accounts for 74.7% of the variance in Y. The
estimate of the coefficient of ¥X; is significant at the
0,025 level. That for Xz is not significant at the 0.1
level.

I¥ we ignore the fact that some cooked cassava is
discarded {(fed to animals) then the model predicts that
weekly consumption per adult is alenst B.O kilos, and Ffor
children 4.3 kilos. Alternatively, if adult# arnd children
are assumed to consume equal guantities, a new mpdel
agredicts weekly c%ngamgtian per person to be 6.0 kilas, or
almost one kilo per day. This accounts for 74.1% of the
variance in Y. IFf Farm size is added to the number of
adults and number of children, the model is as foullows:

Y m 84Xy + Bu9BYe ~ Q0.2473s
where Xx is farm size. (Y, X1y and Xz as above)

Note that this model predicts that cassava consumption

declines as farm size increases, although the coefficient is



1t

mot significant at the 0.1 level. This model accounts +or
77.5% of the variance in the acbserved y values. . «
1f we use them to extrapolate aonaumpti#n for a +full
vear , the first and second m;dels predict annual consumption
of cooked cassavae to be about 430 kg for adults, 2230 kg for
children, or 340 kg per personi this latter figure is almost
twice that estimated above by Lynam and FPachico. Without
data on how much was discarded we muest assume that these
are overestimated, but 1 do not think that they are very far
wirong. Most animals, such as pigs, are fed raw cassava and
it is unlikely that a family would cook much more cassava
then was necessary for human consumption. Whether these
figures, from Caaguazu, are representative for rural eastern
Faraguay as a whaole is difficult to answsr, The surveys
were conducted ailmost entirely in Pay 1984, Variation in
Cassava consumption from place to place is possible, and may
depend on the available alternatives, especially bread and
other whaat products (panifticados). Variation in
consumption over time is likely, and may depend on  the
availability of cassava on the farm, and the availability of
cash to buy other foodstuffs. in general terms, cash income
is highest {fram March to May (the cotton harvest! and lowest
from October to February, It may be that if occupants of
the farms suwrveved were, in May, buying more of other
foodstuffs, cassava consumption was lower than average!.
Whichever way consumption levels are calculated, céﬁsava is

urdoubtedly a very important subsistence crop, a staple, in

rural Faraguay,.

N

SRR ——,




It is estimated that 41% of cassava is used as animal
feed (Lynam and Pachico 198%2). Most farms have a few pigs
in Faraguay. Same, especially in  Itapda department ,
gpecialize in pig prmdﬁctian and Eéw cassava for feed. Milk
cows and sometimes oxen are fed cassava, depending on  the
availability of cassava on the fara. Cattle and pigs
populations are given by farm—size group in the 1981 Census

preliminary resulte (M.A.B. 1983 .

1,3 The role of micro-region definition in cassava

research in Paraguay.

1.3.1 Froblems and opportunities in Cassava production.

The proposal for the BEAG-CIAT-IDRC Cassava Froiect
{(Brun et al. 1985 defines a number of problems of cassava
production, and some alternatives +or research to seek
solutions to these as part of the groject. ?rimarily the
systematic loss of soil fertility inm old established cassava
producing regions around Asuncidn (Departments of Central,
Cordillera and Faraguari} is identified. Although not
stated, this is partly a result of increasing pressure on
the land from a growing population, and the consequent
reduction in size of farms and bush-fallow periods.

Casgsava production for +the Asuncidn market has
therefore shifted to more recently coalonized RKIreas,
particularly Caaguazd, where scil fertility is higher and

higher vields a result of this. It is admitted, howsver,
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that the same soil problems are likely to develop there,
since no change in agricultural practices has occurred. In
fact, most farmers in Caaguazu  have moved from the central
areas which surround Asuncidn.

CassaQa fram Caaguazd is of better guality and
cheaper than that from areas nearer Asuncidén., However, the
greater distance to market means that deterioraticon of roots
increases before they reach +fthe consumer, and they cost
more. The gquality of roots varies greatly and a high
proportion are rejected.

Cassava is also used for starch production in  this
part of Paraguay. Starch is produced on a small scale in
many households, as well as in a semi~industrialized from in
saome places. The guality is generally poor, which limits
the possibilities for sale.

Brun et al (1985) identify opportunities  for
improving on-farm animal Ffeeding using cassava, and for
improving Astarch praduction and starch guality. They
underling the need to characterize and classify the diverse
cassava germplasm which Paraguay possesses. The project’s
broad objective is to make available suitable techrnelogies
to increase production, producltivity and the processing of
cassava Iin Faraguay. The project will test available
post—harvest technology, and include studies of actual
production processes, on—farm feeding and socio-economic
conditions. The project alsg has an impoartant agronomic

research component. HMethods of improving actual production

e
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systems Using technology already developed by CIAT (such as
saelection of seed, planting densities and seed storage) will
be tested under Faraguayan conditions. Experiments using
legumes as protective cover crops, and legume roatations will
attempt to address the soil fertility problem. Successful

components will then be diffused over large argas.

1.3.2 How can micro-regions help?

Detining micro-regions +or cassava before such a
project gete underway can grovide much useful information
far those involved in the project, in Paraguay and in  CIAT.
Brun et al (1983) identify & significant difference in spil
fertility affecting vields, By defining micro-regions, we
can distinguish betwsen those places where fertility is
relatively high, and those where 1t is poor. A will bhe
shown, not  everywhere 1n Faraguari departoent has  pooe
infertile soils. Nor doss everywhegre in Caaguazt have
tertile scoils.

Defining micro—regions, or any sort of region, needs
some point  of reference, some variable which 15 undiform
withinm it. These points of reference can be relatively
static, for sxzample topography or climate, or dynamic, such
as soil Fertility. Whilst maps and secondary data may
indicate static variasbles, to identifty dynamic variables (or
procesess) reguires first hand knowledge of the area.
Micro-regions should be maps of the distribution of both

static and dynamic factors which affect cassava production.



Hence, not only is it necessary o identify climatic or
topographic -differences between  regions, but also
differences in farm size, in access to markets, in use of
inputs such ag fertilizers. We wish to identify problems
like that of soil fertility, problems perceived by farmers,
and not anly problems but also opportunities such as  those
mentigned by Brun et al.

Micro—-regions can be used as simple distribution
maps, for example to ddentify areas of steep tLapography,
infertile soils or small farms, to inform CABSAVA
researchers ot the gnvironmental and gocio—economic
conditions in that part of eastern Faraguay in question.
They can be used to allow the areas immediately involved in
the project to be compared with their surrounding areas.
This can &id in the extension or diffusion of the resulis of
successtul ressarch, They can be used to locate regional
trials or surveys. Once the information about the
micro-regions is incorporated into CIAT s data-base, further
infarmation collected either during the project or parallel
to it, can be stored within a iogical framework, In total,
by identifying the spatial distribution of the problems and
opportunities involved in cassava production, micro-regions
can help re@earchars to answer the guestion ‘dWhet can we do

to help cassava farmers at place X',
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2. DEFINITION OF THE MICRO-REGIONS

2.1 Methnd

2.1.1 Limits of the area studied

The Cassava Project described above concentrates on
selected areas of Caaguaszd and Farzguari departments. G
part of the process of building the micro-region data base,
LIAT is interested in collecting data for =a wider
geographical area. In addition, these two departments are
not geographically continuows, and to only examine each
separately, or part of each, might hinder a fulletr
understanding ot the differences between the two For
further research and the diffusion of suwwcessful technology
after the project’s completion, a wider area ought to be
considered.

The area for which sicro—vregions have besn detinsd
has besen made as large as possible, given the Ltime and
fimancial resgurces available. To the departments of
Caaguazd and Faraguari have been added Central, Cordillera,
Guaird and part of {aazapad. The esastern boundary is located
to the East of Juan Manuel Frutos in Caaguazud. That part of
Caaguazd excluded is mainly & soyae producing area  of

Mennonite and other immigrant colonies and mulitinational
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concerns. The northern boundary is located on the limit of
Cordillera department, excluding & part of northern Caaguazd
which is mainly still forested, Similarly the eastern part
of Caarapa which is excluded has only recently begun to be
colonized., The study area forms a rectangle with two

gxtensions on the sides (Map 2).

2.1.2 Survey design

To draw micro-regions for cassava in the part of
Paraguay choasen {for study reguires that the same infarmabtian
be available or gathered in all ite cassava producing areas.
A complete picture for all the area cannot be pieced
together using only secondary data. Fu?thermare, since none
of the available information is primarily concerned with
cassava, we cannot tell how cassava production will  vary
from one place to angther, either its end uwuse, or the
problems and technigues of production. Whilst SOMme

guestions are immediately amenable to questionnaire survey

research to answer them, such as "'Do yvou sell cassava? and
‘Where to?°, other questions are uwnclear, Will moil
textural differences affect rcassava production in the

region, for exampls?

A two stage approach to field data cﬁll&ction has
been adopted with the intention of identifyving important
factors which govern cassava production and - how they vary
spatially (Carter 1986&a). Firior to the cmmmence@ent of

survey work, any available secondary data which is relevant
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to the area is examined. Informal interviews are then
caonducted throughout the region under study. These
interviews aéawwr initial research guestions and provoke new
ones. When the investigator is satisfied that he has
identified all the factors of interest to him, guestions are
farmalized and a guestionnaire designed, The entire study
area is divided up into a grid, and a questipnnaire is

caompleted in =sach grid cell at a location chosen at random.

2.1.3 The informal survey

The broad goal of this stage is to decide how cassava
production is related to and dependent on other activities
on the farm and external Ffactors, such as market access,
Then, to look at how these, and hence cassava production,
vary from place to plece. This is done by visiting as many
different places in the study area as possible.

The study area was divided into a grid of nine
squares. Within each, two sites were chosen at random  as
the locations for informal survevs. About 30 were completed
over a period of one week., The {framswork for these is given
in Appendix 1. Farmers were approached at random at  each
place. The interview framework was not followed in ite
entirety with each Ffarmer. Hather, i1items were intraﬁuced
tor discussion and the Fimal content of the interview
depended on how much the Ffarmer was prepared to talk about
each topic. In fact, the framework {(Appendiy 1) proved to

be too ambitious and after the first few interviesws
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guestions were limited to those aspecte which were
particularly interesting or significant. [t wasn’'i possible
to investigate fully &1l avenues of interest for lack of

time.

2.1.4 The formal survey

To complete the gaps in available data and define the
distribution aof those factors of interest identified in the
informal survey, a questionnaire is condurted. The type of

questionnaire used ig designed to elicit data relating to

places antd groups of tarms, rather than individual
respondents., Beneralizations rather than precise facts are
spught (See Carter 198éa). The questionnaire appears in

fAppendix 2,

A sample of setilements {(companias) is taken from the
total population of named places on available, detailed maps
{(1:100,000 scalal). The swvey area is divided into a 10 km
v 10 km grid. All grid souares containing only  flood-prone
land or uninhabited forest are excluded, since neithsr are

used for adgriculture by canpesinos. These areas ocan  be

identified from  the topographic aaps,. Random coordinates
are used to chooze one ssttlement (usuwally a compaiia)d
within sach grid square.

Uine guestionnaire is elaborated at sach settlement
with a group of farmers or labourers. The nature and purpose
of the questionnaire is esplained to them, and it 1is

siressed that questions refer to the whole of the compaiia



or colony (though this is usually evident from the way
guestions are phrasedl. Technical specialists from SEAG did
this, translating the guestionnaire from Spanish to Guarani
where necessary.

Initial analysis of the questionnaire involves the
mapping of &4ll survey points, and the construction of
qualitative maps to illustrate the different distributions
of wvariables of interest. This simeply involves using
different symbols to 1llustrate different facets or levels
of intensity in accordance with coded question responses
(tor example, different categories of +farm size). Many
gquestions are precoded to speed up the mapping process.

The resuits of both formal and informal suwurveys, and the
gualitative distribution maps of data from the formal survey

follow in the next section.

2.2 Environment and Agriculture in the Study Area

2.2.1 Fhysical and human geography of the study area.
Availables secondary dalta allows initial hypotheses to

be made about the study area prigr to any survey work,

Climate

The climate of Faraguay is subtropical. Rainfall
decreases from 1800 mm in the Southeast to less than 400 mm
in the northwestern Chaco. Because of the latitude of the

country, a marked winter associeted with lower daily minimum
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and monthly mean temperatures is experienced. Frosts are
not uncommon. In eastern Paraguay the éintar months (June,
JL v éuguat).ar& dry and the a@mmer months, from Novesber
to March, are hot and humid. Mean Annual rainfall varies
from 1400 to 160C mm  in the study area. Mawimum daily
temperatures in Asuncidn in January regularly excesd 400,
Whilst there is a slight rainfall gradient acrass the study
area, it is conmidered as climatically homogenesous in
published studies wsing the Thornthwaite Hydric Index  (MAG,
1981) and Holdridge' s Life Zones (FAQ, 19&9). For cassava,
the climate of the study area can bhe considersed homogesneous
and can be classified as Humid Subtropical {(Carter 19846b);:
(i3 Average growing period {summer! teaperatures  ares
greater than 22=C.

{ii) The dry season (nuaber of months with less than 60 mm
precipitation’) is lass than three months.

{ii11}) Daily temperature ranges 1in the growing seassoh a&re
greater tﬁam 1090 (favouwring Cassava Bacterial Blight and
other diseases).

{iv) The annual range of megan monthly tesperatures is
greater than 5<0, the Koppen definition of a non—isothermic

{gub~tropical ) climate.

Genlogy and Topoaraphy

The study area consiste of alternating areas of
raised relief, on sandstonz rocks, and low-~lving +lood-prone

areas of alluvial sediments. In the southwestern part
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2 Undifferentiated quaternary sediments. Quaternary
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Cuaternary

MAP 3: Geology of the study area (O.E.A., 1971)
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granite outcrops give rise to raised relief and small  areas
of hilly relief.

Steep slopes are associated with discontinuities in
the nature orf the sandstones, and where valcanic
intrusinions have formed upstanding blocks in some  areas
(Map 3); these are referred to as cordilleras. Eleowherse
topography is flat to undulating. Available topographic
maps at scales of 1:100,000 and 1:250,000 show the areas of
steep topography. Flood-prone areas and swamps, which are
generally uwasd for extensive grazing, Ccan alaeo be
identified. Thaey are not used by campesinos for cultivation

{(Yates, 1981}, except for rice in a few places.

boils
Boils of the area are generally derived from  the
underlvyving rocks, and sandy, red-vyellow podzolics

predominate (Map 4)., In areas of poor drainage or sessonal
flooding, hydromorphic soils are found., Soil texture varies
aceording to the nature of the sandstones, or where derived
from granite, and some clay socils are found towards the East
in Caaguazd. There appears %o be no information available
which describes the differences in fertility betwesn the
podzolics, however, either natural or as -a result of
cultivation. Nor are there any general comparisons between
spils which have been recently deforested and those which
have been cultivated over many vears. Textural differences

may be expeclted to influence this, but no systematic study
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Red-yeliow podzolics in #ssocintion with humic gleys. Loams-sandy loams.

Humic gleys and #cid ‘pseudogleys’. {Alluvial deposits).

Red-yellow quartzose sands. Loamy sands-sasndy loams.
Rod.yeilow podzofics in association with humic gleys, Sendy loams.
Red-yeliow podzolics in association with humic gleys. Loams.

Acid pseudogleys (Alluvial deposits). Loamy clays,

“Terrs roxa” - Red earths, associated with humic gleys. Clays.

Hydromorphic gleys, Clays.
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Aljuvial deposits {Hydremorphic). Texture very variable,
10. Planosols and gleyic pianosols {Alluvial deposits).

MAP 4: Soils of the study area (O.E.A, 1871).
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has been undertaken. The extent of existing forest can be
gummised from satellite imagery and published topographic

maps, but deforestation is ?raceeding at a fast pace.

Fopulation

The urban and rural populations for each of the six
gdapartments of the study area are given in Table 2.1. Note
that over the perind 1972-82 the population declined in
Faraguari, and did not change in Cordillera. The average
annual rate of growth over this period for Paraguay as &
whole was 2.50%. Areas of long established settliement
coincide with the departmental capitals, and in  general
Central and Cordillera departments, and North and Centiral
Faraguari are old agricultural argas. Az part of the
governmnent s cooalonization program, farmers from these
regions have been encouraged to move to new areas in an
attempt to expand the agricultural frontier and to solve
some of the problems associated with pressure on the land in
these older aress. Lolonization of suuch of Casguazd has
taken plate over the last 30 years, and for eastern Bualira
over a slightly longer time scale (Yate=m, 1981l). Again, the
topographic maps indicate, by the rectangular pattern of
rural roads, where some of these areas are. Farm sizes are
pre-determined; usually the land is divided into 20 hectare
plote in  the new colomies. Over time Ffragmentation has
begun, although faras are far larger on average than those

in the old settled regions (Yates 19813,



TABLE 2.1  Urban and rural population by Department for the area

studied (1982}

Departeent Population Mean Aanual

growth rate

Total lirban Rural 1972-82 (%)
Caaguazl 299,437 57,704 21,733 3.6
Laazapd 10%,452 14,002 95,430 0.6
Eentral 497,368 298,040 199,348 {.8
Cordillera 194,011 40,588 145,423 0.0
Guairéd 143,510 40,326 163,104 1.4
Paraguari 204,399 41,2719 163,120 -0.4

Sgurce;  Direccién Beneral de Estadistica y fensos (19B3).

TRBLE 2.2 Relationship between age of settleaent and

existence of forest.

Existence of forest teing

fge of settlesent (yrs)

tleared for agriculture 0-50 90-100 100+
YES 43 20 25
K0 8 i 32

*

12 = p2.74 (3df.) o = 0,001
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Agricultural activities and tvpes of farm

Census material (MAG 1981) and other studies give »

gopd picture of agriculture in the region. Yates (1981

describes and contrasts production amongst minifundia,
Faraguayan colonists, and Austro—-German i1mmigrants in
Guaira. Cassava, malze, peanuts, sweet potato, cowpsea

(poroto}, sguash and melons are common subsistence crops for
each group. Cotton and sugarcane are the main cash crops

for- minifundistas, but on larger farms in colonization areas

soya, grapes, vyerba mate, and onions are found, and
sugarcane is uncommon because of high relative labouwr costs.
Census material was not aveilable Ffor all crops befure the
field work was undértakeﬂ, and a Ffull picture of their
geographical distribution could not be constructed {(such as
dot digtributrion maps). Similarly, farms size data from  the
1981 census was. not available, althowugh this has since been
acquired and is wused in part later in this report.

Rivarola (1982) subdivides Pa?aguayan farms according
to the proportion of their production intended for sale, and
the dependence of the family on wage Iabour as a source of
income. He distinguishes strata of 1-2 ha, producing some
crops for Subaistenca“and dependesnt on wage labouring as the
principal source of incomgy of Ffrom Z2-5 (and upto 7.3 ha,
which destine perhaps S04 of production for sale, and for
which wage labamripg‘is of some impartamcé; of between 7 and
0 ha to 20 or 30 ha, which destine the majority of

production for sale, and on which wage labouwr is sontracted
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but rarely hired aout, as all family labowr can be utilized
on the farm. He also distinguishes a fourth strata, with an
average farm size of about 50 ha.

Studies of agricultural production in the arsa  have
been made by the Ministry of Agriculture, G.E.H.G., and
other institutions concerned with agricultural development,
bhut no complete picture exists of agricultural production
across the area as a whole. Nor is there any way of
assessing the relative importance af an  activity in

difterent places, apart from analysis of census data.

Z2.2:.2 Intarmal and formal survey results

Spil, Boil Fertility and Erosion

Bpil fertility in the area can be related in part to

the leangth of time during whirh the soil has been

cultivated. The initial distinction made by Brun et al

(198%) is based upaon this concept. The ages of the places
surveyed have been used as  a survogate for Lthe duration of
cultivation {Map 5. The oldest settled areas Central,
Cordillera, central Buaird, northern Caazapd and much of
Faraguari were generally settled over 100 years ago; in same
of these areas settlement dates back to the Spanish
congueast.

Many parts of Buaird and Lazguazd, and some parts of

Faraguari and Caazapd have anly racently been coalonized, and

A
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there still sxist uncolaonized areas of farest, though these
are diminishing rapidly. Many Ffarms in the new colonies
still have upto half their surtace area covered by foresi,
but every vear one o twpo ha,o m;ight be felled. Map &
indicates those piaceg where Jaorest is still present and
rozrados exist {land newly cleared for agriculture).

. Amongst the places surveyed there is an  inverse
relationship between the existence of forest which is =till

being cleared +or agriculture, and the age of settlement at

P
e & oal. W

gach place, as is shown in Table

The length of cultivation, or settlement, does not
fully explain sgil fertility however. Not all farms  will
still have forest to clear, and even if it does sxist at =a
place fertility differences can also be attributed to
differences in the nature of the spil.

Farmers distinguish different types of soil by
colour, which depends on  texture {esgeaiaily clay content)
and on organic mattsr content. Red esrths (locally known as
Yby Fytid in Buarani) with & sandy loam texture are
distinguished from sands or white sarths f{ybyctui and vy
moroti), and from other red earths with a clayey-loam
texture (yby pvia itel. Btony wsoils, usually asssociated

with the steep slopes of the cordillieras are also

distinguished separately (ltaravil), as are black soils whose

colour is a result of the high proportion of organic matter

which they contain (YbhyJhdd. Yeliow earths (yvby say yu) are

alsp distinguished in some areas. These colow differences



and the textural differences which they imply are used to

denote fertility differences, particularly amongst the red
and yellow podzolics which are commonest in the area. White
sande are least fertile, red sandy loams more fertile, and

the red clay lovams (or terra roxa as they are known in  the

Farand basin} are generally considered most fertile.

Map 7 shows the most common soil type at mach sUCVEY
site, wsing thisg system of classification. Other seil types
which can be enﬁﬁuntefad at sach site are not included on
this map, for clarity. However as a whole the data add some
detail to Map .4, such as areas aof stony solls assqaigted
with the cordilleras, and the predominance of sandy soils in
the Tebicuary valley in Guaira.

Map 4 (QEA, 1971 indicates a predominance of sandy
soils in Caaguazd, and the data in Map 7 gensrally confirm
this for the area North anmd South of the town of Caaguazua.
Further UWest, {from the arese North of Loronsl Oviedo
(Caaguazt department) to the Seputh of Independencia in
Guaira, the survey soil data indicate spils of higher clay
content in some areas, though they are only the predominant
type in one or two places. These appear to be relsated to a
different type of sandstone (see Map 23) which forms a
Morth-South band in this areas.

I we use the farmers’ textuwral classiftication to
tell us something about soil fertility, then it is possible
to question the assumption that the more recently ceolonized

areas will necessarily have intrinsically fertile sails,
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particularly & in quite a large part of Caaguazd (whers
most colonization has taken-place) s0ils appear to be very
sandy. This is particularly trug for the cassave producing
areas (compare Map 8 with Maps 4 and 7).

The predominance of sandy sogils in the study area as
a whole, coupled with the characteristically rolling
topography makes soil erosion an important problem. Intense
rainstorms are experienced during the summer months, and
large guantities of soil are removed From fields with even
gquite shallow slopes. Spil conservation practices are not
common, and aften insuwfficient: some farmers plant a row of
thatching straw in an attempt to reduce erosion, but these
are inadeguate given the intensity of rainstorms. In some
places, the steep slopes o+ the Cordilieras arse being
cultivated., Erosion is likely to be sven more intense on
the shallow stony solils which ars commén on thess. freas
with characteristically stsep slopes are gasily ildentified
from the topographic map; for the more  undulating areas

o

which typify most of this part of Faraguay, no attempt has

been made herse to differentiate amongst slope classes.

Cash crops: Distribution

almost everywhere in the departments with which this
survey is concerned farmers orientate production to &
greater or lesser degree towards the market. Whilst there
are diftferences in the proportion of subsistencs crops grown

from ong farm to the next, the same subsistence crops
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mentioned above (2.2.1) are almost esvervwhere COMmmon.
Geographic differences in the agriculture of the area are
therefore concerned with the cash crops produced.

Thaoretically, the existence of areas specializing in
certain cash crops should depend primarily on  access to
markets and on the availability of credit or cther sources
of papital. This is not entirely the case in Paraguay, and
factors such as farm size and so0il fertility are shown to be
important determinants of the agricultwal activities of
rural places.

Map B shows the principal cash crops cultivated at
each compania visited during the {formal swvey. Untton is
almost everywhere important, and in some areas is the only
cash crop or one of very few. It's importance lies in its
imperishability {(because many places have very poor Access
which can he cut entirely when it rains), and in the
guarranteed market for it. Farmers are assursd that by
growing cotton they will raise at least some cash, and in a
lump sum, to pay debts and make important puwwrchases. This
makes the crop especialiy favoured by very small farmers who
prily have a tiony fraction of land to sow cash crops, and

cannot afford to risk a crop with a less reliable market.

Nevertheless, in recent vears declining vields and
fluctuating prices, offten very low, have shaken this
confidence somewhat, since many farmers have aade losses

they can ill afford.
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From the Teblcuary Valley in Guaira & belt of
sugarcane production extends into Caaguazd and northern
Caazapa, There &re also minor cane-producing areas around
Qgiindy in FParaguari, and in the South of Cantral
department. These latter areas produce syrup tor rum or for
sale in Aguncidn, whereas production in Guaird is destined
for refineries, for example at Iturbe, or Jfor the new
alcohal producer at M.Jd. Troche. Sugsr cane is grobably the
second most important cash crop in the area.

In much of Paraguari cgocotero fruits (from the palm,

Actoromia Lotaei) are an important cash  crop alongside

cotton., Cocotero palms are sami—~wild rather than
cultivated, and litter the fields in the minifundia areas of
Central, Cordilleras, and Faraguari. They are especially
tharacteristic of poor, degraded soils. That they should be
ane of the main sources of cash in Paraguari {(there are Ffouw
non-agricul tursel souwrcss of income) is an indiceation of its

poverty., Faradozically, access 1o the Asuncion market i

good.

Horticultural produouction is concentrated in Ceniral
and Cordillersa dapartments, Tomstoes, melons arnd
watermelons, peppers and vegetables are important. Accens

toe the Asuncién market on good asfalt roads has  also
favoured the establishment of horticultural production in
colonies served by the East-West highway 1n Casaguazd. o
Japanese colony at La Colmena in eastern Faraguari also

spacializes in horticulture {(not apparent from Map ).
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Fotato and onion growing have baecome popular in neighbowring
Faraguavan colonies. This area is connected to the capital
by an asfalt road. Other immigrant colonies, mainly
Bustro-German 1in  eastern bBuaira have good access to
Villarrica and Qsuncidn by road. Froduction in this region
is very diversified. Sugar, cotton, yerba matse (Faraguayan
tea) and fruit  are amongst the most  important crops, but
large quantities of maize, sova and cassava are also
produced.

Froduction of cassava as a principal cash crop 18
almost exclusive to Caaguazd, to those parts where either
access or soails disfavow horticultural or sugar production,
These cassava proaducing areas supply the Asuncidn market,
starch producers in M.J. Troche in Buaird, and occasionally
other rural areas where cassava is in short supply.

Dither principal cash craps include tobacco, which is
tmportant to the North and  North-west of Coronel Oviedo in
Caaguazd, and in newly colonized areas in Caarapa. Sova is
also important in this latter area, reflscting the influence
of nearby Itapula. Around Asuncidn, Villarrica, Coronel
Oviedo and Caaguazd, dairving is found, but, according to
the survey data, is not amongst the principal sources of

cash.

Cash crops: Related cash flow

Cotton oreates demands on cash  and labowur supplies

from late September (land preparation and sowing) until late
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March or April (harvest and disposal of crop reslidue). Foar
those farmers who depend mainly orF entirely on cotton as  a
source of cash, it therefore brings a critical period of
cash shortage, and one of relative abundance during the
YRR .

Figure 2.1 shows the monthe indicated by survey
respondents as those of greatest cash shortage. The low
point from April to June coincides with the end of the
cotton harvest, when cash is relatively plentiful, and with
the beginning of winter when there is little agricultural
activity. The cuwve begins to climb in August and peaks
from October to December when cash requirsments to pay  for
labour and purchased inputs are highest.

Labour reguirements for suger cane are high at
harvest time, but the main harvest periad in August provides
much needed cash at a critical time. In zome places there
is also & second harvest in December. The main disadvantage
assoiated with sugar cang, apart from the bigh labour
requirements, is the high cost of tramsport to get stripped
cane from the farm to & buyer, or to 2 rgadside winch where
sugar-refinery trucks can collsct it. For farmers who have
a cart {(carreta) and oxen team, cane is astiractive {(they can
also hire their cart te other growers who do not possess
gne). For those without this facility, transport costs are
prohibitive if they live more than a few kilometers from =2

winch or factory,
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Map 9 depicts the modal months of cash scarcity at
gach survey site. At most places farmers note difficult
periods between September and December. In the sugsr
producing area in Duairda the period +trom December until the
end of February is that of cash shortage. The income
derived from the sugar harvest in August and September helps
farmers to pay for weeding and other activities., The later
shortage is associated with the cash needs of the cotton

harvest, by which time intome from sugar has run out,

Cash crops; Marketing and fccess

Bome cash crops such as cotton are sold to  local
intermediaries throughout the area. Other Crops,
particularly food crops, are often taken by the farmer to
the large urbanm markets of Asuncidén, Coronel Oviedo or
Villarrica, or to smaller local marksts., Map 10 indicates
places where farmers btake produce to market, and the most
fragquent destinations; and places where farmers depend
entirely on intermediaries to sell their produce {mach  of
Caaguazu, parts of Guaird, and much of Paraguari!. In parts
ot Caaguazd, Cordillera and eastern Faraguarsi: farmers take

high valug crops to sell in fAsuncidn’'s Mercado de  Abastos,

generally in hired btrucks (camiones de cargal.

Villarrica serves as a market centre for northern
Caarapd and the new cplonies of eastern Gualird, and for the

minifundia areas arocund the city. Coronsel Oviedo and

Caaguazd have a similar role in the department of Casguazd,



and in Paraguari the town of FParaguari has some influence as
a& market centre. In Guaird many sugar farmers sell direct
to réfineries (ingenio%). Central and western FParaguari,
where farmers have little or no surplus production to
market, contrasts strongly with the new colonies in Guaird
ang Caaguazd.

It was noted above that those parts of Faraguari
where cotton and cocotergs are the main cash crops have
reasonable atcess to the Asuncidn market (about an houwr and
a halt's drive on asfalt roads)y. The absence of higher
value crops smay be due to other factors such as a lack of
capital on commonly very small farms, and poor soils.
fmongest the survey sites as a whole, however, those where
agriéulture is most diversified (ie. where those craops which
are sold most are large in number, say &6 or more) do not
nacessarily have good access to aspﬁélt roads, as the Table
2.5 shows, This suggests that factors other then direct
écaﬁﬁﬁ to marbkets affect production in the areas under stady.
Communications in rural areas, once off the astalt roads,
are wvety much dependent  on the weather. Dirt roads are
closed to motor vehicles when it rains, to protect them from
detgrioration. There is only one railweay, from Asuncidon Lo
Encarnacidén on the river Faranda, and although it passes
through Paraguari, Buaird and Caarzepd it doss not appesar Lo

be used for the fransportation of agricultural produce.

i
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TAELE 2.3 Relationship betwsen nusber of cash crops at

a plare and distance io an asphalt road.

Number of {ash Crops  Bistamce to asphall road fkw)

0-3 b-20 21-48 4t

Lox {5 or lessi 5 &1 23 it

High {& or sore) 5 §f 13 &

The difference between the twn groups is not sigaificaat

at = 0.1 (0%=0,7, 3 d.4.)
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Agricultwral credit

Credit is commodity orientated and often obtained
fram the buver of a ocrop. Cotton especially 1is sold Lo
local merchants and intermediaries who provide corediit  at
sowing time. In turn they recelive loans Ffrom the cotton
ging. Farmers maintain client—-petron relationships with
these individuals and depend on them in times of neszd.
Rates ot interest on credit are high {(tvpically 30 to 404
caloulated on an annual basis), and buying prices {for cotton
which are guoted when coredit is given often changs when
harvest time comes. Credit for sugar cane can be obtained
from ingenios, particularly in Buaira.

Map 11 shows the crops for which credit is obtained.
Cotton, not  surprisingly, is the most common, and almost
everywhere credit is avallable for it. Apart from Buairad
and parts of Caasguazd, credit +for sugsar cane is  only
obhtained at disperssd }waationﬁf <Cr&$it is available Ffor
tomatoes in parts of Central near fAsuncidn, and here  and
there in Cordillera. Credit for rice is also available in
localized areas in these two departments. To ths North and
West of Loronel viedo in Caaguas( tobacco s gquite
important and credit is available to producers. 8t only ong
loration, near Coronel Oviedo 1in Caaguazd,; ie credit
available for cassava.

In the South of FParaguari, 1in the North of Central,
in western Cordillera and around the city of Villarrica in

Guaira, credit is not available for any crops, and only in a
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few locations is it given top farmers who collect and sell

cocotero fruits,.

OFficial Credit Sourres include the MNational

Development Bank {(Banco Nacional de Fomento: B.M.F.)  snd

Crédito Agricola de Habilitacion — C.AH, (Banco-ii the

little bank). The +irst has gquite stringent conditions
restricting lending which disfavour small farmers
(especially since many lack the necessary title to  theiyr
ltandl. The CAH iz specitically orientated +towards small
farmers. Thaere are a few producers’ organizations which
provide credit, such as the Tomato Producers’ Coopperative in
fisuncidn, and occasionally farmers comités are provided with
credit by the [.A.H., though these are not common. Sauwrces
of credit which are available to Farmers st the places
vigsited in the formal survey are shown in Map 12,

Farmers stress the importance of cregit to them. The
demands for cash to pay labowrers during the period +from
fAugust to April are high, as lzsrge amounts of labour are
needed especially for weeding. Once & common practice in
rural communities, communal labour (minga?) is becoming less
important as 1 and ownaership baocones mors unegual .
Households with fewer land resources have encess labour to
sell and require cash (both wages and credit) to make wvital
purchases. {(See Yates 1981, p219-221, for a discussion of

this tendency).
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Qther sources af cash

In the struggle to raise cash some minor crops
provide additional souwrces of limited income in ih@ period
¥rgm August +to December. Bitter orange is cultivated in
some areas, notably Cordillera and Caaguazt, and petit-
grain essence is extracted from the leaves. In DBecember
cocotero fruits are collected and sold (oil extraction), and
castor oil (tartann) seeds are dried and sold, especially in
Caaguazia,., Charcoal making 1is important in aréag where
forest still remains. The sale of cassava is also important
during this period in many places, albeit in small

guantities.

Use of fertilirerg and other inpuis

Chemical fertilizers are mogt commonly used in areas
¢ horticultural or SUgar proguction, in Central,
Cordillera, Buaird and parts of Cesaguazd (Map 13). In much
of Paraguari, sovthsern Buaird and northern Caazapéd they are
not used. Irn newly deforested regions natural woil

fertility may still be high snough to preclude thelr uss,

although potatoes and onions are uvswually grown 1n rozados

and fertilired. Cotton sometimes recelves the benefit of
chemical inputs, usually foliar mitrogen and pesticides, but
the amount and regularity of applications depend on  the
capital vmﬁ credit available to the farmer, Often
agrochemicals can be acguired on credit from intsrmediaries,

but at inflated prices. Chemical fertilizers are rarely it
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ever used on subsistence crops, and even when grown
principally as a cash crop, cassava 1s not fertilized,
Organic fertilizers, mainly farmvard manure, are used on
high value hoarticultural crops in some places, and on  the
vegetable patch if & farm has one. Otherwise they are not
collected.

At 74 (43%} places surveyed some farmers N 3-15)
fertilizers for one or more ccrops. Tomato is the most
common recipient, (273% of places) followsd by sugar cane
{13%Y, peppers {10XY, melon (9%) and cotton  (7%). The
survey data also suggest that the use of tertilicers is more
comman in places wherse a higher number of cash crops  are
grown (Table 2.4). Greater crop diversification not only
brings more stable cash income to farmers in some parts, but
also favours the production of high wvalue crops, which in
turn requireg relatively large guantities of purchased

inputs.

Farm size and Lanu Tenure

Farm size and land tenure exert an influence both on
the activitiss of the farm and on external factors such as
credit, dus to eligibility restrictions. Many farmers do
not have titles to their land and are officially classed as
occupants of state land. Dtﬁars may be in the process of
buying their land or acquiring legal ownership by some obher
means. Map 14 indicates the form of tenure most common &t

sach survey site. This refers to the land that farmers
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TRBLE 2.4 Use of fertilizers amongst places with

Tow and high nusbers of cash crops.

Nuaber of Cash {rops

Chesical Fertilizers )

Low {5 or less)

High (6 or aore)

Hot used tHised
&% LY
% - 47

(17 = 13,49, 1 4.4, o= 0.00).
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considaer as their own, generally where their house is
located. At 20% of the sites, occupancy of state land
{squatting? is the main form of tenure, and is common in
Faraguari, Caazapd and parts of Cordiliera. At 253% of the
sites, provisional ownership is most common., There is a
strong concentration of places with this kind of tenure in
Gutaird., Elsewhere titled ownership is most common. These
proportions may not be representative for the situstion as a
whole; Yates (1981} and Galesno (1974 indicate that the
proportion of sguatters lies between 30 and 40%, though they
do not state whether or not farms with provisional cwnership
are inciuded in  this +figure. To get official credit &
farmer must have titled ownership to his land as collateral
{(Yates, 1981 p 78).
| Other forms of land tenure, although recorded in  the
formal swyey, are not as common in Faraguay as they are  in
other parts of Latin America. Map 15 indicates places where
these forms of tenure are found. Renting of land is less
commn than sharecropping. Galeano (1974 pl73-4) attributes
this to the rigidity of the land tenure system which lacks a
method by which farmers can increase their farm size. On the
other hand, subdivision of Ffarms continues to be seen
everywhere.
Farms can be subdivided according to size, even
amongst the “weinifundia’. The smallest farms, many with
less than one hectare and some with no land at  all,

generally rely on labouring as their chiet source of income
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{(Rivarola, 1982). Information collected during the informal
survey suggests that those farms upto about 2 ha in size
have difficulty meeting subsistence requirements, including
cassava, from production on their own farm. This is because
farmers prefer to sow cash orops and buy food, and becauvse
of very poor soils.

Because land tenure statistics were not available
bhetore the Fformal survey was executed, part of the
guestionnaire sought to identify regional differences in
modal farm size. For the pwposes of the survey, farm size
was divided into 2 strata, based on the observations from
the informal survey and an Rivarocla’'s subdivi%iaﬁ (1982
mentioned in Section 2.2.1. Respondent’'s were then asked
which size of farm is most common  in thelr compafiia, less
than % ha, fram 32 to 7 ha, or greater than 7 ha. Map 16
shows the distribution of farm size, according 1o theso
criteria at the places surveysd. In simple regichal terms
Map 16 indicates areas where farms are gensrally very small,
and where there is & strong excess of labow according o
Rivarola’'s criteria (1982); where farms are small but labour
is less in excess; and where farms are medium to large and
labour is likely to be scarce.

Obviously many other factors need to be taken into
consideration, and am analysis of farm size from census data
would give a more accurate picture, Nevertheless, Map 1é&
shows up some important differences. The smallest farms are

most common in the centre and South of Faraguari department,
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in Central department, in Caazapd and the Spouth of Buairs,
and in parts of Cordillera. In eastern Guaird and . almost
211 of Caaguazid, by contrast, farms are over 7 ha. Newly
calonized aregas in eastern Paraguari and parts of Laazapd
and in some old settled areas in Cordillera, are alszo
typified by these larger {farms, Farms af 3~7 ha are mast
comnon in  the sugar producing area of Suaird, southsrn
Caaguazi, in much of Cordillera and some parts of Central.
amengst the survey sites there 1s & strong relationship
between the wmost common farm size and the age of the
settlement, with farms smaller than 7 ha being more COmmon
at places sstablished over SO years ago, and vige versa
{Table Z2.8). This suggests that the older a place is, the
more likely is the majority of farms to be small {(less  than
7 ha in this case}), which evidences the gradual process of
subdivision of farms aver time.

Farm size appears to be related to the propensity to
use credit and purchased inputs. hFertilizer Uss appears to
beg moreg common in places where Z2-7 ha farms are most cosmon
(Table 2.6). This reflects not s much  the graater
likelihood of farms of this middle strata to use
fertilizers, but rather the lower probability of the
smallest farms using them, due to lower income, or of the
larger farms using them since thess are generally found in

more recently colonized zones with somewhat more +Yertile

s0ils.
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TABLE 2.5 Fars size compared with settleaent age.

Age of settlesent {yrsi
¥ost cosscn fara size  10-20 20-00  50-100 00

{7 ha 3 14 29 4
37 ha 3 27 14 13

{42 = 29,68, 3 d.f, = 0,000

TABLE 2.6 Fertilizer use cospared with farn
size riasses.

Fertilizers
¥ost coason fare size Not used Used
a {3Ihz ;] 12
b, 37T ha 32 38
t. T ha 35 H

1% s 1,57, 1 dubey 0.3 3 > 0.2 for group &
coapared with group o

¥z = 6,88, 1 d.f., = 007 for growp b compared
nith groups a and £ cosbined,

TABLE 2.7 Credii availability coepared with eost
rozaon fars size.

Kost comeon fare size Credit fall sourtes)
Available Unavailable

{3 ha 25 16

?3ha 122 7

(X2 = 29,04, 1 4.4, o= 6,00,



Credit is less likely to be available in areas of
commonly very small farms, acgording to the survey data
(Table 2.7). Why thig should beg ig not isnmediately clear.
In HMap 11 there are four areas where credit is n»ot
available. Lack of credit may just reflect the existence of
vary little surplus produce for sale, including cotton. if
there are other sources of employment, the inhabitants may
well oniy be part-time farmers. In addition they may have
other sources of capital to finance farming activities {in
two sites ngar Asuncidn on Map % respondents did  not
recognize a cash scarcity period). In the Morth of Central
department, agricultural production is af serondary
importance  compared with non-agricuitural employment.
Similarly, at those sites in western {ordillera where no
credit is available, other Forms of work are equally as
important an agricultural production. in southern
Faraguari, and in the minifundia area around WVillarrica
therse are no other forms of alternative emplm?ment. L.ack of
credit in these areas may Just be a further indicator of

their depressed state.

Caspava productions: Fallowing and rotations

Cassava is rotated with cotton almost evervwhere in
the study area, either esvery vear or every other vyear. The
exact length of the rotation depends on how long the cassava
crop lasts, and on how much land the farmer has available.

On the smallest farms one vear old cassava may well be



psocupying space  reguired to plant cotton in September or
Octaber. Where enough land is available, upto thres years
of fallow may be included in the rotation, although cattle
are usually grazed on this. Bush fallowing is very rare, as
land is in too short supply. Land is rested for a few
months atter the cotton is harvested, though a farmer may
plant & winter crop such as psas.

On mewly cleared land, in Caaguazu for example,
fallowing for a full vear or more is not practiced until the
farmer feels that goil fertility has declined to an extent
which warrants a fallow period. This may be after five or
six yvears, oF after as many as 12 or 15, depending on the
soil. Cassava is oftten sown immediately or gsoon after lsnd
ig cleared in Ceaguazd. It may precede or follow  cotton
depending on the farmer’'s priorities ang the matrket
situation,

Elsgwhere, on older land, the most fertile patches
are chosen for the cotton~cassava rotation, to &e&e%it the
chief cash and consumption crop respectively. Farmers with
viry small farms do not fallow land, and cassava and cotton

areg interchanged continuously.

Casgsava production: Land preparation

Weeds or vegetation associated with the fallow, or
which have grown over the winter period, are generally
incorporated into the soil before planting. As cattle

usually grare on land in fallow, and because of the winter
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period, there is insufficient vegetation to burn. Unlike
many cassava growing areas in Tropical Latin America,
Faraguayan farmers use ox-drawn implements for cultivation.
Most farmers try to plough their land, either with their own
team of oxen (vuntal and plough, or that of a neighbour
hired for cash or exchange labour. This makes it sasy to
incorpaorate weeds and other residues. The sandy nature  of
the soils Ffavours this type of technology. Elsewhsre in
Tropical America, where clay soils predominate, ploughing
with an ax and plough would be more difficult {(though I am
not certain  that this is the reason for their absence).
Mechanized land preparation in this part of Paraguavy is very
uncommon, except in the immigrant colonies.

If he owns or can hire or borrow an ox-—drawn harrow,
& farmer will alse hearrow his land before planting.
Ownership of oxen and ploughs and other implemsnts reguires
sxtra land for grazing, and capital, so not evervbody has
tham. Sometimes farmers with & 'little spare land maintain
one ox, which they lend to a neighbow in  the same

situation, in return for the loan of his.

Cassava production: Flanting, Varieties and Cropping

Systems

Cassava stems for planting are cut before the winter
begins and stored wvertically below trees and shrubs to
protect them from frost. Even without the problem of +frost

damage and deteriaration over the winter, planting material
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may be smcarce +for farmers who have consumed & large
proportion of their cassava before winter and iost the stems
of harvegtad‘ﬁ}ants. Generally stakes for planting are very
short, less than 10 om, because of the lack of planting
material. In turn this leads to poor rates of geroination,
gspecially as rainfall is €0 sporadic and vnrepliable and the
501l so sandy (larger stakes have a greater resistance to
spil moisture stress; CIAT 1979 p 217-220). Somgtimes the
land may be furrowed +rom ploughing, sometimes flat,
depending on the impieménts available to the farmer, soil
texture, and the time available for preparation.

Over sixty differently named verieties of rcassava
have been recorded just by this survey in the study area,
although some varieties have more than one nams (Appendie
%Y. Lassava varieties are grouped by Brun gt al (198%) into
three types; precocious, medium and long cvoie, which refer
to the length of time the variety takes to reach maturity.
This concept loses significance for farmers who have 3
limited choice of- planting material and through necessity
must harvest non-precocious variegties esrlier than  the
optimum time for consumption.

Frecocious or short-oyocle varieties tend fto mature in
4 to 8 months. Once they reach the age of a year or more
their suitability +For consumption declines. Medium cycle
varieties take from 12 to 18 months to msatuwre, yiseld better
and last longer than precocicus varigties, although there is

a 1ot of variation within the broad group. Long cvole



varietips are acknowledged to take 2 or more vears tao
matwre; the most common of these, Candg, is said to improve
in taste with age, and in Caaguazd 4 or 5 vear old plants of
this variety can be found.

For sach placge visited in the formal survey, the most
important varieties cultivated are classified according to
their cycle iength, shown on Map 17, In many places
varietips aof cassava of a3l1 thres types are cultivetsd . In
Faraguari, however, at very few places is cassava cultivated
for harvesting at more than 18 months old, and most  only
have varieties faor harvest in  less than Z months. This
reflects the need to harvest cassava at an early stage +or
consumption amongst Jarmers in this department. In some
parts of Faraguari thers is no sesd availlable from later
maturing varieties.

Surprisingly, in Caaguazd in the areas where cassava
is produced for sale in Asuncidn, long cyolie varisties ars
also wncommon. This probably reflects the oreater
convenience aof the medium cycle varietiez {for sale, as it
would be uwnsconomical to bave cassava ogocupying land  for
over 18 months. Most Ffarms in this area have same long
cycle Cand, but ormly for consumption.

Cassava is planted during August and Septembar. It
iz sown both in sonocultuwre and as an  intererop. Most
commonly it is intercropped with maizse, but alsoc with
cowpea, sguash, watermelon, peanuts and sweet potatn.

Cropping systems involving newly sown cassava are very



variable from one place to another; monoculture cassava is
vaery common, especially in Paraguari and in Caaguazi. In
contrast, maize is uﬁuaiiy intercropped with one vear old
casnsava, where the crop lasts this long.

Crops such as maize which are intercropped with
cassava may bhe planted between every row of cassava, between
every other row, or only onge for every 2, 4 pr as many as &
rows af cassava, depending very much on soil feartility.
Cassava is usually sown in rows about one metre wide, with

anything from B0 to 120 cm in between plants.

Cassava production: HWeeding. inputs and production
problems.

An ox-—-drawn tarpidora (3 toothed harrow) is used by
some farmers for weeding at first, but once cassava roots
start to fatten this has to be done by hand., Fost farmers
must weed entirely by_hand. In many places competition from
weeds is strong, &5 a result of low soil fertiliiy, and this
creates a high demand {for labour Ffor weeding all  crops.
Some farmers maintaln that cassava has & higher priority for
weeding than other crops, because of i1ts dietary importance.
Where labouwr is in short supply (in Caaguazd particularlyd
cassava grown for sale is often not weeded properly. Some
farmers get credit to hire labowers for weeding, apparently
for the cash crops with which the credit is connected. In
general labow is hired ta weed cash crops, and Ffamily

labouwr used to weed subsistence crops (Yates 1981).
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Fertilizers and pesticides are not used for cassava.
Stemborers (coleoptera, lepidoptera etc) and cassava
hornworm  (Erinnyis ello} are important pests noted by
tarmers (Map 18). Leaf cutting ants (ysay) are noted by
Yates (1981) as a very damaging pest in Paraguay. Cassava
bacterial blight causes some losses in the area, thougn it
is largely unrecaognized by {farmers. Atter periods of
intense and preolonged rainfall certain cascava varieties are
susceptible to rotting, especially the more precocicus ones.
Because of the irregularity of rainfall, drought is another
problem which may hinder germination, especially in  the
sandier soils. In Map 18 the areas where drought is
mentioned as a problem coincide with the sandy soils of the
Tebicuary vallevy.

Undoubtedly low soil Fertility is the greatesst
probilem for many cassava producers, not only for  theie
cassava, which is more tolerant of poor soils, but for the
other crops which form an  important part in the diet, such
&8 maize and cowpea. Farmers in the areas of poor soils
acknowledge declining vields, though there are no datas
available which describe the rate of decline. FPerbhaps most
importantly in the short term, organic matter i1s not being
returned to the soil, which has a negative effect on so0il
moisture retention. Crops become sore susceptible Lo the
inevitable droughits which result from the irregular rainfall
pattern, and crop failure results. This happened in the

1985/846 ceason, shortly after the survey work for this study
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was tompleted, in much of Faraguari and Misiones

departments.

Cassava production: Harvestinog, starch production and other

uses

Low cassava vields are aggravated in those areas of
longest settlement by the sarly date at which the crop is
harvested (see Map 17}, Farmers with least land, or who
have had unexpectedly poor yields, often rely on neighbouws
for cassava in the last months of the year, at least until
they have maize to harvest. From February onwards, when the
crop ie as little as five and a half monthes old, they begin
to harvest. Yet to obtain optimum vields farmers claim it
is better to wait until the crop is a vear pld, and begin
consuming new cassava at the same time as they plant for the
fpllowing yvear. Root guality is reported to be best  when
the crop is  about 18 months old (medium cvole variastiss:,
Dtarch content declines atter winter, as new szhoot growih
beging, but it increases towards the end of Lthe yvear. For
maximum yield, and highest starch content, farmers who sell
cassava never sell it before it is st least a year cld, and
preferably at 18 months. On the smaller farms in Faraguari
and other minifundia zones, farmers forego higher potential
yvield by harvesting esarly.

Cassava is harvested in February and HMarch to mest
another important demand, that for starch, duwwing the Easter

period, HBtarch is used in traditional foods, such as Chipé,



at this time. Starch is made on many farms on a very small
scale to meet the requirements of the family and perhaps to
sell a little. There are also some aresas where starch is
produced on a larger scale, near the town of Caazapa, and at
M.J. Troche in Buaird, and production in these areas creates
gquite & large demand for cassava. Whilst local cassave is
used in Caazapa, cassava is brought from guite far away to
M.J. Troche, mainly +Hrom Caaguard and sastern Guaira {(SBee
Map 1%}.

Starch production continues on & =mall scale
throughaﬁt the year on many Ffarms, but uses only small
gquantities of cassava. The exceptions again are the areas
of larger scale production, whaere demand for cassava
declines somewhat after Easter but is nevertheless
significant throughout the vear. Amongst smaller producers
around Caazapd, starch production increases towargs the end
aof the vear as they attempt to raise much-nesdsd cash.
Demand and prices for starch are low at this time.

Starch praoduction requires a certain  amount of
infrastructure, even for a8 small scale operaticn. & small
mill or grinder, settling tanks and drying surfaces are the
major meces  of aquiément reouired. Largsr fabricas
{(factories) consist of the same basic components and
processes on a larger scale, sometimes with a motorised mill
or grinder and mechanical washing and peeling of the cassava
roots. The other necessity is a source of water for washing

the cassava, and for the sieving and settling processes.



Cassava is +ed to animals on the farm relatively
constantliy throughout thea 1 =T-Ta unless there ig
iéau{figiwﬁt, FPigs %re reared on the majority of farms as a
souwrce Of cash for the difficult period at the end of the
vear . They conswne large guantities of fresh reoots, upto 135
kg per day for a large animal. Oxen and milk cows ere also
usually given somne cassavae every day, usually smaller roots,
peslings and waste. The amount depends on the guantity of
cassava available. No intensive enimal +esding systems,
such as those which are common 1in ltapua department and
adjacent parts of Braril, have been identified in the study

aras.

Sale of Cassava

Map 1% shows the markets and other destinations to
which farmers sell their cassava. This confirms that
Asuncidn is  almost entirely supplied with cassava  from
Caaguazd. Farmers at about 204 of the suwvey sites sell
cassava for the fsuncidén market. Farts of Guaird, Caazapi
and Casguazd supply the local starch industeries (104X of the
companias surveyed) and in part of Cordillera faragrs  sell
cassava to a farifia {(cassava flour) Factory at Piribebuy.
Farmers in the rest of the arez suwrveyved either sell cassava
in the market of a local town (254 of the compafiias) or just
to neighbows (20%). AL about Z2FL of the gompafias surveyed
cassava 18 nol sold at 311, These latter threae groups are
evenly distributed throughout fthe departments, with the

exception of Laaguazxd.
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hasgsava for the Asuncidn market is sold in two ways.
Generally in eastern Caaguazd farmers sell cassava fto an
iﬁtermeéiary who wsually owns a truck. The intermediary

takes the cassava directly to the Mercado de dbasto. In

western Casguazd it is more common for farmers to hire a
truck and take the harvested crop to the market themselves,
Gf the 33 places surveyed from which cassava is sold to
Asuncidn, Farmers at 19 of them rely entirely or
intermediaries to market the crop.

Because of the +flexible harvest period, farmers who
do sell significant quantities of the cassava tend to sell
it when they need to raise some cash. Since intermediaries
have no information about this, they have to go and look for
one or more tarmers who are willing to sell a gquantity largs
enough to cover the costs of hiring & truck,. Some

intermediaries {(camionerags) pre-arrange sales  through an

agent who tours the main producing zones organizing sales a
fawAdaya in  advance, and who hires labourers for the
harvest., FPost-harvest losses ran thus be reduced since the
intermediary can collect the rcassava as soon as 1t is
harvested and packed in sacs. Obviously, in aresas where
farmeres have little surplus cassava, such as Paraguari, it
would be too time-consuming and expensive for such a
marketing system ta function.

It would be & misconception to imagine that the areas
where production for the Asuncidn market is concentrated are

constantly inundated with cassava—-trucks, or that sale of
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cassava is constant throughout the year. Sales are better
described as sporadic, ancd the mar keting system
sémi—organised. One intermediary’'s agent explained how they
work a rota of compafias or colaonias throughout the vyear.
From their point of view, then, there does exist a marketing
system, which directs them to where they know they can get
the quantity of cassava they require at different times of
the year. The farmer will try to remain as flexible as
possible, and sell when prices are highest. However, he may
not be able to +find a buvyer. Sometimes, by necessity, he
must se2il at a low price.

Faormai: survey respondents were asked to name the
months in which most cassava is sold. Their answers are
summarised in Figure 2.2. From February to August sales are
at a low, despite the inflﬁence of the starch market. This
is probably because the supply of cassava on the farm is
averywhere high at this time. 20% or less of the places
report these as important months of cassava sale. From
September sales increase dramatically, and peak in Octaober,
when sales are reportedly high at S04 of the places
suwrveyed. They then decline slowly to the previous level in
February. The limited data presented in Table 1.2 suggest
that the guantity of cassava which enters Asuncidn’'s Mercado
de Abastos declines, however, during the period from
November until February. Why this should be so is explained

below.
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Supply of Cassava on_the farm

The supply of cassava on many of the smallest +farms
reaches a low #aiﬁt during the months from  Sepiember to
February and on some runs out entirely. Farmers refer to &
scarcity of cassava. PMap 20 depictse areas where cassava 1%
in short supply during this periocd, either for some ar  for
the majority of the inhabitants of sach compafiia. (nly in
Caaguaztt and the more recently colonized parts of Guaird and
Faraguari is this problem not experienced. I+ the farm size
gata from the survey are compared with this data, it is
clear that there is an inverse relationship between +farm
size and the likelihood of scarcity, @svenn using such
genaralized data (Table 2.8). The reasons given for this
shortage of cassava in the compafias are given in Table 2Z.9.
The three most commonly cited reasonsg are all related Lo the
limited land resouwrces which many farmers possess.

The existence of a8 scarcity period explains why 1n
many plaeces farmers reporlt  sales of cassavae to neighbours.
It may be that this derreased supply of cassava in rural
areas affects the supply to Asuncidén referred to above. Thes
months of scarcity were identified by respondents at  sach
compania in the Fformal survey. Figure 2.7% shows the
percentage of places experiencing scarcity for each month of
the vear. The proportion peaks during  the months  from
September to Februsry, in the same manner as the sales
curve, If we bear in mind that Figure 2.2 refers to

transactions rather than the quantity of cassava seold, it
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TABLE 2.8 Grarcity of rassava rospared with sost

comann fare size.

Cassava scareity Most coason farm size (Hal
{3 3-7 7

Experienced 3% 56 3z
Kot exgerienced K 14 e

02 = 21,19; 2 86, a= 0.000)

TABLE 2.9 Reasons for shortage of cassava,

Reason for scarcity 1 of cospaiiasg
Lack of land i
Harvested too sarly 44
Other crops preferred 22
Clismatic fartors eic. b
A1l cassava sold previgusly )

thote that sore than one answer was given in sose

placest,
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appears therefore that during the period from October o
January when cassava sales are most common, most of these
transactions take place between neighbours,

It is pommon during this period for labourers to be
paid not in cash but in cassava. Thi=z is logical if one
considers the subdivision of farms and remembers that the
smallest farms are those which rely most on wage labour, and
which are also most likely to run out of cassava. They are
usually paid a number of rows of cassava per day or week's
work. Thett of cassava is  also common dwring this period,

gut virtually wunknown for other crops.

2.3 The Form and Descrigtion of the Micro-Regions

2.3.,1 Form of the eicro-ragions

The cassava micro-regions are shown on Map 21, Fach
micro-region is described in the reference table in the map
pocket at  the back of this report. Ths 12 250,000
topographic sheets for the atrea {Asuncidn, Villarrica, Filar
and Caazapal,; publiched by the Instituto Geografice Militar
in Asuncidn, have been used to draw the base map. Faor

printing, all maps have had to be reducsd to 1:500,000.

2.3.2 Variables used in the definition af the miora-regions
The variables used and the role they play in defining
and describing the micro-regions are shown in Table 2,10,

Note that ‘cultivated area’ has been used at an early stage.



TABLE 2,10 Variables
micro~regions.

usay

&7

in the definition and description of the

Variables used to define
gicro~regions

Variables used for Variables used anly
definition ar for description -
description

1. £limate (Homogeneous)

2. Lultivated area

3. TYopography

5. Cash Crops
inusber and nature)

ba. Marksets
{Bale}

7. Cassava markets
{sale}

4a, Bpil testure
4h, Sopil fertility 4c. Spil managenment
(fallowing}

6h. Access

B. Farm size
9. Land Tenure
10, Use of fertilizers
11. Availability of credit

12, Length of cycle of
Ca55ava Crop

t3, Cassava Cropping
Bystems

14, Shortage/scarcity of
: rassava on faras

15. Cassava processing

14, Pest and other
: production problenms
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This is a necessity in much of Latin America because of the

Juvtaposition of minifundia and latifundia. Where pdssible,
micro-regions should be delimited prisarily according to the
distribution of cultivated land. Unfortunately it is not
always possible to identify this as many countries, unlike
Faraguay, do not have detailed topographic for land use)
MEPS .

I have tried o follow a lagical progression in
considering the different variables which determine the form
of homogenepus areas of cassava production. There are no

outstanding environmental factors specific to casmsava which

dictate a primary subdivision of the area, {(such &5 is the
cage in a similar exercise undertaken for Colombia’s North
Coast region). Obvious Factors such as topography will
efttect cassava production, via soil type and the severity of
_erosion, but they ares not specific to it. Bimilarly soil
texture anmd fertility must be considersd but I do not ses at
this stage tWhy Ccassava micro-—reglons ﬁhéulﬁ be any different
from, for example, maize micro—regions in the same area.
UWhat is critical +tor caessava, and which does require
the recognition of crop-specific areas, is the market
situation, This is different for each crop Ffound in the
srea, as Map 8 demonstrates. Homogeneity has b&enxﬁmught as
far as possible (after considering climate, the location of
cultivated land, topography and soils) in the number and
nature of cash crops oultivated, the wmarkets for these
products, the status of cassava as & cash crop, and the

marbkets for the crop. The pattern ot cash crop production
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seems to be explained well by considering access Lo markets,
typical farm size, and goifwtypa {texxture and fertility).
In some cases homogeneity of soils has been sacrificed ta
achieve homogeneity of the market situation and farm size
within a micro-regiof.

The other factors described above (2.2.2) which might
be considergd in foarming the micro-regions have been used
generally as descriptors. However, once the initial form of
the micro-regions has been determined using climate,
topography, markets ete, these are found on the whole to be
acceptably homogensous  (which is what one might expect,
given causal links between the different components of the
agricultural system!. One or twa micro-regions are
nevertheless heterogeneous in almest &1l socio—economic
factors except the cassava marketing situation (such as I3
and 24},

The significance of the form of the micro-regions,
ang of the Ffachtors which detersmine them, for Cassava
research and for development projscts, will be discussed 1in
Chapter 4 after a case study of cassava producers in

distinctive micro- regions.
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Ha A CASE STUDY OF CASSAVA FPRODUCING FARMS IN FPARABUARIL

AND CAABUAZU
2.1 Why, UWhere and How?

J.1.1 Purpnose of case studies

The formal survay described in Chapter 2 tras
identified broadly homogeneous areas of cassava production.
The results of this survey and the information and questions
brought to light during the informal survey pose & set  of
problems which need to be investigated at a more detailed
level. A more probing, in-depth approach can help us  to
understand the differences observed between one area and
another and the éifferena&a inferred betwesn individaal
farms or farm typese which producre cassava,

At the risk of being repetitive, the importance of
cassava in the Paraguavan diet must bhe stressed again. Is
it comprehensitrle that the smallest farmers in areas such as
FParaguari should forego %uppli@ﬁva{ the crop to enable them
to use their limited resources of land to grow cotton  and
other cash crops? Does this mean that it is cheaper for
them to acquire the cassava _thEy need for subsistence  from
neighbours than to grow it for themselves? Why do  these

farmers continue to grow cash crops such as cotton, when
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they get little cash profit, sometimes make losses, and feesl
exploited by the local cotton buying intermediaries?

How much cassava is planted on +farms of different
sizes, and how much is left over from one yvear to the next?
Do there exist farms with excess land resources? What are
the limitations on the amount of cassava sown on farms  of
different sizes? How do the answers to these questions
vary between different areas such as Lazguazd and Faraguari?
In what condition are the soils on which cassava is grown,
and how do these conditions vary between areas of long
established cultivation and thoase recently deforested?

To answer these questions we need to look at how land
ite apportioned to different uses aon different sized Ffarms,
and why this should be s0. This intormation has been
collected for a sample?nt farms, selected randomly, using a
simple guestipnnaire {(Bppendix 47. Crop—areas have been
estimated, and open—ended questions included which tery to
identifty the rationale behind land-use decisions, Aand
specifically the contrels on the guantity of cassave on the
farm {by quantity is meant the area planted to the crop, in
ha. or sguare metres). Lelected land-use data, and data on
human and animal populations on each farm are gilven in
Gppendin S. Soil samples from cassava fislds have bean
taken to get an indication of the soil ' s nutrient statue and
texture,. Information on s0il mansgement and length of time
in cultivation {(where applicable) has also been collected.

This may explain some of the variation in fertility.
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3.1.2 Selection of case study locations and farms.

Two contrasting areas of cassava production are
presented by the two departments for which the
SEAG~-CIAT-IDRE Cassava Froject is planned, Paraguari and
Caaguazrd. Within Paraguari, an area near Acahay had been
visited during the informal survey {Map 2&). This aresa

seems representative of, the department a8 & whole, as

described by Brun et al (198%). Farms are small, soils
poor, and there are few alternatives fto agricul tural
production +Yor employment. The district of fcahay is

- experiencing a decline in populationt from 1972 to 198X the
annual rate of decline was 0.4%, compared with an  annual
rate of growth of 2Z.5% Ffor the nation as a whple over the
same period. This decline can be attributed to rural-urban
migration, and to a lesser extent to relocation of some
families in new colonies, or to international migration.

In Caaguazt, the district pf Repatriacidn WAS
similarly chosen after beiné visited during the informsl
survey (Map &30, It comsists of a number of lineas,
rectilinear settlements into which the land was divided for
colonization. Farms are lald ouwht along acoess roads  and
their land extends bhehind for & kilometre or so; generally
they have 100 or 200 m of frontage. One notable &ea£ure o¥f
Repatriacidén is the very sandy nature of the gsoils. To
contrast other parts of Caaguazi with this, two other areas
were chosen, one near Juan Manuel Frutos, which Was

considered an important casseva supplying area for the
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Asuncidn market, and the other nearer Coronel Oviedo, on &
notably clavier soil. Whilst the choice of Repatriacion was
r%ndmm, atter the inftormal survey, it should be remembered
that these latter two districts were purposefully chosen.
Farms at these sites were of course selected randomly.

& gamples of farms was selscited in the field. Ir
Acahay this was done wusing two methods. Firstly, farms were
chosen by starting at some random point, choosing a8 compass
bearing {(from random number tables), following this for a
set distance (also chosen from a random—number table), and
carrying out the questionnaire at the farm where one
stopped., SHoon 1t was realized that, as all Ffarms were
visible from the access tracks, it was gasier to walk along
these and select the n*" Farshouse, according to the random
number table. In Repatriacidn {(Caaguaza) the rectilinear
settlement pattern also lent itseld to this methoad.

fuestionnaires were completed as +ar as possible by
the author 1n Bpanish, but often, especially in Qcah&y; thie
accompanving extension agent had to translate into Guoarani.
In Caaguazd this was only necessary once or twice, or ta
clarify specific points.

It would have been extremely time consuming to  have
collected the information reguiraed about land-use by
measuring the area under each crop. Nevertheless, it was
possible to improve on the ususal method found in Census
tforms and other sources, of asking how many ha. the Farmer

had sown of crop "X'. Respondents were first asked how
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large their farm was, and whethesr they had any a@her land,
sharecropped, rented har borrowed from another farmer or
triend. They Qﬁr@ then asked which crops they had sown, and
whether these were intercropped or in monoculture. For each
crop or combination of intercrops, the area saown was
caxlculated by asking for the number of rows sown, the
approximate length of each raw, and the distance between
rows. Flant populations were not calculated. Where a crop
was intercropped or assoaciated with another, the number of
linws per line of the other was recorded. The area of
pastures (natural and sownd), of forest {(i+ any), of +Fallow
land and the area around the house were also recorded
although these were less exact. The lotal ares was then
calculated and compared to the farmers’ original figure as a
check., I the two were within 104 the calcoculation was
accepted. I+ not, omissions were sought, or recalcoculstions
of aress made, until the discrepancy was resolved. This
only had to be done on a few occasionsy; once or twice it

appeared that the farmer’'s idea of the size of his farm did

not accord with reality.
T2 The Sample of Farms

Z.2.1 Farm size
fuestionnaires were completed for thirty farms in the
compafias of l.aguna FPytd, Costa Baesr and Jhugud Poil  in

Aoahay (farms 1-20); Fifteen guestionnaires were completed

R Y 0 LA A N b T T S o1 X T A B T

T

[ ——



1001~
75—
|
‘ b
E
< 501
Q
ES
25~
Ol
FIGURE 3.2

/4 Sample, Repatriacién

=] Census data, Repatriacién
i Sample Caaguazu (total)

|} Census data,:Casguazi

— Sample, Acahay
\ Census data, Acahay

= Census data, Paraguari

SETRRERRRRRANRAN

YA/

TR R

[

AISTIYY,
gl (LI

< 1-<5

4
A
ol
o

Paraguari Caaguazi

Farm size class tha.)

Distribution of sample farm size compared with census dats {1981),

[
2
_
%
%
Z5
é o
é

8L



7%

in Repatriacidn's Primera linea ang Cuarta linea, seven in
Juan Manuel Frutes district in Caila Bantp Domingo, Calle
Guinta and Yohyrd pocd, andﬁthraa gquestionnaires in Coronel
Oviedp digtrict in Calle Sarn Rogque {(questionnaires 31-45,
46£-32 and S5-335 respectively).

The minimum $arm size in the sample is of 1.45 ha,
and the maximum of 22.7 ha. Both of these are in the
Caaguard sub-sample. The mean farm size for the sample as a
whole is 9.25 ha. For the farms from P&baguari the mean
size is 7.14 ha., and ¥for the Caaguazid farms the mean size
is 11.78 ha., The size of sach farm is shown in Figuwe 3.1,

The distribution of sample farm size is compared with
the census data Ffor the main districits +rom which the
gsamples come, and for the two departments of Faraguari and
Caaguazd, in Figure 3.2. The sample data are grouped
together using the same class limiits wsed in the ocensus.
For the Paraguari sample, the proportion of Farms in the
clagses "1 to less tharn 5 ha. 'y, and ‘greater than 10 ha.  ,
ie similar to that of the census data, both Ffor Acahay
district and for Faraguari: department. The proportion  of
farms ‘less than 1 ha. y and "from % to lesss tham 10 ha.’
are under—-and over-represented respectively, in comparison
with the census data, The absence of faras of less than one
hectare may be a result of the location of the compafias
sampled. The smallest farms may be peri-wban, located
around Acahay or other settlements, whereas the sample was

taken from fully rural areas. Another possible explanation
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igs that the sample farm sirves refer to the total aresa of
land worked by the farmer during the pericd of the surveys
sharecropped, rented or borrowed land was also included in
this total, whereas census data may exclude such other forms
of tenure. Farms 3 and 12 (Figure 3.1) actually have less
than 1 ha. which is considered the property of the owner,
and mither borrow or sharecrop the rest. This may also
explain the greater proportion of farms in the ‘S to less
than 10 ha.  class, effective Ffarm size being augmented by
sharecropping or borrowing in this case as well.
Unfortunately the corresponding land tenure census data to
clarify this uncertainty are not available.

The Caaguard sample is considered in two ways in
Figure 32.2; the Ffarms from Repatriacidn are compared with
the census data for that district, and then the sample as a
whole ie compared with the Caaguazd census data. For
Repatriacidén, the proportions of Ffarms from sample snod
census of less than 5 ha. are about even, whereas those in
the class 'S to less than 10 ha.” are under-vepresented, and

+

those in the class ‘greater than 10 ha. are over—

regresented. This may be related to the age of the {farms
sampled, and the size of lot which was demarcated for
colonization. Obviously in older colonized areas within the
district some subdivision of farme has taken placey, and in
some parts original lot size is only 140 ha., whereas a thicrd
(Z) of the Ffarms sampled were still about 20 ha. The

Repatriacisn census data show a greater proporticn of farms
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over S5 ha. than is found in the Department of Caaguazu as a
whole. The rest of the sample data merely exaggerate
further- the bias towards farm greater than % ha in the
Repatriacidon sample.

Figure 3.1 and the comments recorded from farmers in
the Caaguazl sample are testimony to the process of farm
subdivision which is now ha#aening in Caaguazu. Farmer 235,
for example, had to subdivide his land and sell to +tarmer 34
when his wife became i11l. Farmer 37 lives on his brother s

20 ha. farm, and borrows 1 ha. or so of land. Farmer 4% ig

buyving his 1ot of D ha. ¥rsm‘the Instituto de Biernestar
Rural {1IBR), the governmeant body respansible for
colonization, The small sizes of farms 49, 32 and 335 also
suggest that sither the IBR is subdividing lots and creating
& new minifundia outright, or that these farmers too have
been forced to subdivide their land for financial reasons.
The significant proportion of Ffarms of less than 2 ha.,
indicated by the Caagusazd census  data {(nearly 404 of  the
total), can be expected to be found in the older colonies

wherg the process of subdivision has had time to progress

further.

w2 Farm tenure

OF the thirty fares in Faraguari, 28 (93.Z270) have no
title to their land, and are officially sguatters. Of
these, 3 (104) augment the size of their farm by borrowing

land, and 7 (23.3%) by sharecrapping. Une farmsr has no
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land and is loaking aftter a neighbour’'s land; in retwn for
this loan half of his cash crops go to the owner {in other
words, he i1s entirely sharecropping’. Only one farmer
(Z.2%) had a title, and only for part of his land. Although
the compaiias visited +Ffor this survey were not visited
during the Formal survey described in Chapter 2, the
predominance of title~less squatters around Ruiindy and
Acahay is apparent from Map 14,

The farms in the Caaguazu sample show a greater
variety of types of tesnure. 14 farmers (S6%) have a title
to their langdg. In addition, 2 of these have more land which
they have acguired by sharecropping or renting, and 1n  one
case part of the land used by the farmer was untitled. g
farmers (IZ2%) are currently paving +or their land, onge of
whiom alseo  sharecrops another piece of land, and one who
borrows land to increase his farm size. 1 farmer borrowed
all the land he used Ffrom a relation. Tenure was not
recordaed at two faras. Most farmers in  this samnpl e
therefore have or are in the process of acquiring title to

their land.

2.3F Land use apportionment amongst cash crops and other

Figure 3.3 shows the proportion of farm area

cultivated and the size of each farm. This varies 4rom



Cultivated area (m?)

Paraguarf sample

150,000
135,000 -
Caaguazi sample
120,000 -
105,000+
80,000 -
75,000 -
60,000 |-
45,000 - *

30,000 -

15,000

') | ] | i i i i | H H
0 256,000 60,000 75,000 100,000 125,000 160,000 175,000 200,000 225,000 250,000
Farm size (m2)
FIGURE 3.6 Fitted curves far cultivated area compared with farm size for the Paraguarl and Caaguazu samples.
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32.8%4 to 99.0%. There is a tendency for the proportion ot
cultivated area tp decrease as farm size  increases, but
there is a great deal of variation within the data selt.
Within the Faraguari sample, the proportion of farm area
cultivated ranges from S4.7% to 99.0%, with a mean of B1.1%;
arnd from 32.8% to B&.1Y in the Caaguazd sample, with a mean
of &4.9%.

Figures 3.4 and 3.5 show the area cultivated and
farm zize far the Faraguari and Caaguazi samples
respectivelv. I the ASformer, cultivated area increases
linearly with farm size, with & slight tendsncy to %1atﬁen
out on fares larger than 12 ha. " The mean area cultivated is
.4 ha, and the maximum 13.59 ha. in Figure 3.9 the
relationship between cultivated area and farm size (the
Caaguazi sample) is much more curvilinear, and there ig far
more variation in the data. The mean valus of the
cultivated area is 6.8 ha and the mavimum 14 ha, Figures
which only narrowly exceed thw%& of the Paraguari sample.

Hy fitting a log transform ta the Paraguari and
Caaguazl sample data the cultivated ares can be described by

the following egquations:

y = xy (P-wmesy G, 97924645 i

[

Y = WSS TEVT | O D7GRLAT
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FIGURE 3.7 Area sown in cash crops compared with farm size for the whole sample (55 farms).
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where vy = area cultivated {(ha)

XKa = farm size, Faraguari sample {(ha)

M = farm size, Caaguazd sample (haj

The retransformed fitted values +For the sample dats
points arse shown in Figure 3.6. The two curves ars

significamtly different (g = 0.1). Together they account
for 95.78 percent of the variance in y (for the data set as
a whole). As well as showing that there is very little
difference betweon &eaﬁ and total cultivated area babtween
the two samples, the data alseo imply, by way of these
separate cuwrves, that a farmer i1n the Caaguazd sample is
significantly less likely to cultivate as much of his land

as a farmer with the same size of Ffarm from the Paraguari

sample.

Froportion of the farm in cash crops

The area sown in  cash crops (those designeted as
primarily for salel) tends ta increase with farm size (Figure
3.7}, The mean area in the Paraguari sample is 3,0 ha, ang
in the Caaguazda sample 3.3 ha. However, the proportion of
total farm area sown in cash crops is not dependent on farm
gize (r = OQ.Q743, not significant at the g =0.1 leavel).
The proportion of farm area in cash crops varies greatly
amongst farms of similar sizes (Figure JI.8). Figures 3.7
and 2.8 suggest that there are groups of farms of similar

size and with a similar groportion of their total ares

e
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devoted ta cash crops, which can be distinguished from other
groups with similar size characteristics a%d dif+erent
proportions of cash crops, or vice versa. These groups have
been identified by Cluster analysis {(Hierarchical Centroid;
Lawes Agricultural Trust, 1984). 5 groups can be clearly
distinguished af the 75% level using this technique (Figures
3.9 and IT.10). Figure 3.9 shows the range of values within
each Cluster for the two variables in question.

The clustering process subdivides the farms in  the .
following way: for farm size, whether greater or less than
15.3 ha; for proportion octupied by cash crops, whether less
than 25.0%, between 23.0 and A47.5%4, or greater than 47.3%.
Cluster 1 consists of 5 farms, ranging in size from 15.7 to
21 ha, and with between 47.7 and 63.7%4 of the farm occupied
by cash crops. 4 of . these are from the Caaguszi sample.,
Ciluster 2 consists of 4 farms, 3 from Caaguazu, which range
in size from 20.4 to 22.7 bha, and have between 24.4 and
I7.9% of their area occcupied by cash crops. Cluster 3
consists of 20 farms, 14 from Faraguari and & from Caaguazi,
ranging in size from 4.1 to 15.2 ha, and with between 27.5
and 47.2% of their arsa occupied by cash crops. Cluster 4
consists of 21 Ffarms, 11 From Caaguazu and 10 from
FParaguari. These range in size from 1.4 to 10.8 ha, with a
high proportion of their areas occupied by cash crops
(between 49,6 and 77.8%4). Cluster 3 comprises S5 farms, 4
from Faraguari, from 2.1 to 7.2 ha in size, and with from

14.9 to 20.6% of their area vccupied by cash crops.
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Clusters 1 and 2 basically represent the largest
farms in the sample, and consist largely (77%4) of farms from
Caaguazti. However, the proportion of the Ffarm devotred to
cash crops differs markedly between the two. Clusters %, 4
and 5 contain smaller farms of similar sizes, with marked

differences between each group in terms of the proportion of

the farm devoted to cash crops.

Relative importance of cash crops in the two samples

Cotton is by far the most important cash crop on the
farms of both samples, be;ng present on all of those in the
Paragua?i sample and 24 (9&6%) of the Caaguazd sample (Table
F.1). SBugar is the second most common cash crop on the
Faraguari farms {(present on S0%), but in Caaguaza is
replaced by cassava {(grown specifically +for sale on 6474 of
the faras). Only one farmer from the Faraguari sample
plants cassava for sale, but this is grown on sharecropped

land in Caaguazd (Farm 243 ironically this +tarmer had none

for subistence in Faraguari). Castor oil is grown on a
greater proportion of farms I2%Y in  the Caaguazd sample
than sugar cane (grawn for sale on only 1&6%4). Castor oil is

only grown for sale on 2 farms (74) in the Paraguari sample,
although a few plants are generally scattered around most
farmhouses. Other cash crops grown in the Faraguari sample
are Tamato (1 farm), Cowpea {2 farms), Feppers (1 farm) and
Maize (1 farm), 17% of the total number of farms. In the

Caaguazd sample I farms grow tomato, 2 grow onions, 2 graw
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TABLE 3.1 Erops grows primarily for sale leash crops).

CRovw PARRGUART SANPLE CARBUAIU SAMPLE

No. of 1 No.of 1
farss fares

Cotton 30 100 il ¥6

Bugar cane ta 30 4 ib

Eassava 1 3 14 o

Lastor oil 2 7 8 32

Tosato f 3 3 2

Onions - - 2 8

Bther horticultural

Lrops i 3 2 8
Nzize 1 3 i i
{owpea 2 7 - -

Fraits (Banana,
prange, grapes} - - z B

{Note that sany fares have sore than one cash cropl,



P4

other horticultuwral crops and Ffruits {peppers, squash,
banana, oranges) and one grows maize. Maize is generally
grown only for subsistence in both areas.

Twelve farms (407%) in the Faraguari sample have only
one cash crop, cotton. 15 farms (30%) have 2 cash crops,
and I farms (10%) have 3 cash crops. In addition, mention
should be made of the abundance of cocotero trees in  the
fields of the farmers of this sample. Many caolliect and sell
cocotero fruits when they ripen in December. Of the farms
in the Caaguazd samplé, only 4 (1&64) have one cash crop, ten
(40%) have Z cash craps, six (24%) have 3, and +five (20%)

have 4 or more.

Reasons for preferenge for the different cash craps

Farmers were asked to name their preferred cash
crops, and give their reasons (Table Z.2). 19 farmers
(63.3%) in the Faraguari sample prefer cotton to other
crops, 9 prefer sugar cang (16.7%X), and the remaining &
farmers (20%) indicated that both crops offered them
advantages. 0O0f the farmers in the Caaguazd sample, 9 (36U
prefer cotton to all else, 7 (28%) prefer cassava, and 3
farmers (12%4) see advantages in both these crops. 2 farmers
prefer cassava and maize or castor oil, and 2 prefer cotton
with sugar cane, banana, or onions.

The reasons for preference for these crops arge glven
in Table Z.3. Within the Faraguari sample, the importance

of cotton to the farmers guestioned hinges on the fact that
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TAELE 3.2 Cash crops preferred by faraers in the iwo sample

areas. Paraguari. n = 30, Caaguazd n = 73,

crer PARAGUAR] SANPLE ERAGUAID SAMPLE

No. of No. of

farpers t farmers X
Entton mnly b 53,3 ? 3
Sugar-cané only 3 16,7 - -
Cotton and sugar-cane b 20,0 - -

Lotton, sugar cane and

banana ‘ - ~ ! 4
Eotton and onion - - i i
Cassava only - - 7 8
Lassava ané cotipn - - 3 iz
Lassava apd saize - - 1 §
fassava and castor nil - - i 4

Horticeltural crops - - 2 8
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TABLE 3.3 Reasons given for preference for chosen cash crops;
T of farsers guestioned (Paraguar{ n = 30, Caaguazd n = Z31.

i EANPLE ARER
i PRARABUAR] CRABIAZL
L
§ CRBFP

Reason given for H Sugar Sugar

Preference i Cotten  Cane Cotton Cane Lassavs  Others

E

fredit available [ AL3 6.7 8.0
1

buaranteed aarket i 16,7 16,7 15.8 L0
{

Higher prices/incone | 20.0 12,0 .9 i0
b

Short narvest cycle | 16,0 1R}
|

fives a large retura |

all at once, to pay |

pff debls i 4.9
i

Fewer input rosts and]
Toser labour reguire-|
sents (than gcotton} | 13,3 0 360 12.¢
Seils tec poar for

!
|
sther crogs f
1

i
i
I
I
!
!
i
!
!
|
|
l
:
i
]
i
I
! L0
L

Note that soae farwers grox sore than one cash crop, and soae give anre
than sne reason tor prefereace,
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they can get credit for inputs and more importantly to meet
cash expenses (and amongst the poorest, buy +food) at  the
critical periocd in their agricultural calendar. Relatively
high prices compared with the few alternatives they havae, a
guarranteed market, and the short harvest cycle which allows
them to replant the Ffollowing spring or sow some winter
vegetables, are other advantages the crop offers. Credit
availability appears to be less important for sugar—growing
farmers, although & guarrantesed market (local sugar-—-syrup
&aﬁtafies} is important, Significantly, some farmers {with
farms of from 5.6 to 10.8 ha) find the lower input and lower
overall liabhour reguirements of sugar to be an advantage over
cotton. Cotton, rather than sugar, tends to be favoured by
the smallest farmers; only one of the 14 farmers with less
than 5.0 ha gro@g sugar as & cash crop, alihough some have
smnall guantities for animal feed.

Returns per hectarg are theoretically larger for
cotton than sugar, but the prices paidhby local middlemen
are usually set when credit ig taken, and often are lower
thart the official price=s at harvest (if higher, the buyer
may lower it), Credit rates offered by intermediaries ot
otier money lenders, guoted by Farmers during interviews,
lie around 30~40% annually, and seed prices, as rwell an
those of chemical products via intermediariss are well above
oftficial or retail levels. Few farmers expect to make money
on their cotton crop, unless they have enough land to sow 2

or 3 ha. The real reascn for the preponderance of cotton is

T ——
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the fact that credit can be acquired, which is necessary for
survival for the smallest farmers (B out of 123 that guoted
credit avaeailability as the reason for their prefersnce have
less than 5 ha of land) and to pay for the hire of labour
for the larger farmers. On the smallest farms there is no
alternative source of cash.

Both credit and tertilizcer use within the FParaguari
zsample are associated with cotton production; without some
form ot credit many farmers would not be able to cultivate
the crop. 2& (B4, 74 af the farmers in the sample had
received some form of credit at the time of the survey, 8
from official sowces {(‘Credito Agricolas de Habilitacién,
14 4rom intermediaries and 4 from other private sources or
familyv. &4 of thesme used it to buy cotton seed for
planting, as well as {for other hbousehold nesds. Only =
faraners in the Paraguari sample wused any kind of chemical
fertilizers, all having bought foliar nitrogen for cotton.
Une had bought this with credit.

Within the Casguazl sample, of the reasons given {for
preference for cotton as & cash crop, the nature of the cash
flow associated with that crop is the most important reason
for the farmers who grow it. 6 farmers, all in the same
area of Repatriacidn district had outstanding debts with the

Instituto de Bienestar Rural (IBR}) For ftheicr land, and the

large sums of dinero jupnto  (money all at  oncel) that  they

receive from cotton allow them to pay off portione of their

daebts. As in Paraguaeri some farmers see bthe guasrranteed
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market as an advantage, but credit availability was only
considered an advantage by two farmers. 19 faroers (76%)
received credit, I from official sowces (CAH, Ministry of
Agriculture, and Farmers '’ Copperatives!, g8 from
intermediaries, and 8 from money landers or family. All 1%
used part of this money to buy cotton seed, but a higher
proportion than in Paraguari, lé& farmers (64%), also  bought
insecticides or foliar nitrogen for the cotton crop. The
significance of this is that, whilst cotton is grown by
almost all the Caaguazru farmers, they do not depend on it as
a sburce of credit at a ¢ritical time as do many of the
farmers in the Faraguari sample. Instead they perceive
other advantages, as suggested in Table .3

The main reasons favowring cassava (and some gf the
aother crops, such as onions) as a cash corop guoted by  the
Caaguaz farmers are the lower inputs reguired to cultivate
it {(chemical fertilizers and insecticides) and its lower
1 abour requirements, in COomparison with cotton.
N@yarthmlesa, on 14 of the Ffarms (44%) aof the Ceaguazu
sample, there is more land planted teo cotton than to
cassava. This suggests that the higher incomes which can be
derived from coitton make it the Ffirst cheice as long as
labour is not limiting. Cassava, hence, becomes important
to a Farmer when he doeg not have enough labour at  his
disposal, or cannot purchase more, to plant more cotton.
Obviously by growing cassava as well as cotton, farmers can

spread their risks more.

e s s
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An  added advantage of cassava, though not o
mentioned by any of the farmers, is the fact that it can be
sold during periods of cash scarcity. The results from  the
survey described in Chapter 2 indicete that in Caaguszd, as
elsewhere, cassava salss (events, rather than absolute
gquantities) are more numerous during the months of September
to February. I both the Faraguari and the Caaguazd samples
tarmers were asked whether they had sold cassava within  the
last vear, and if w0, how much, at what price andg what the
destination of the cassava was. Unly one farmer in  the
Faraguari sample had done so (800 kg). 12 farmers in  the
Caaguazd sample had sold cassave within 12 months of the
survey {ﬁctéber/Navembew 198%). These sales are detailed in
Table 3.4. of 24 transactions, S0Y took place between
fivgust and October. 3 other farmers indicated that they
were about to sell cassava. It appears that the ability to
zell cassava at this tise reduces farmers’ dependence on the
availability of credit for cotton, and asccounts in part for
the lack of importance attested to it by the farmers from
Caaguazd in cvomparison with the farmers from Faraguari.

The reasons given by farmers in the Csaguezd  sample
for preference for cassava indicate that these farmers do
not have the cash or labour resources bto culltivate all of
their lang 1in the‘ intensive way reguired +for cotton.
Cassava requirss less weeding once the canopy closes, and no
purchased inputs. The other way of looking at this problem

is that there 18 a ceiling to the the amount of land a
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THELE 3.4 Sales of Cassava asongst farsers of the Caaguaid sasple
Fara Jats Quantity Price Bestination
ikg} {gs/kgl
38 12-B4 5,500 7.9 Btarch Producer, M.J.Troche
31 02-B38 4,800 16.0 Mercado ge Abasto, Asunciés
3% BB 2,000 {2.6 Uercado de #basto, fsuncifn
a1 03-BE(x21 15,300 2.0 Mercado de Abasts, Asuncidn
47 94-83 0,000 2.0 Nercado de Abasip, Asuncifa
33 kB35 2,000 3.0 Mercade de Rbasto, Asuncide
&  (0b-BS 2,000 4.0 Mercado de Abasto, Rsuncidn
5 06-B5(x2) 20,000 10.0 Mercadao de Abaste, Asuncidn
4 07-85 8,000 8.5 Stareh Producer, ¥.5.7roche
i 07-B3 10,000 6.0 Kercado de Abasto, Asuncidn
33 0B-BSlx3} 30,000 6.0 Mercado de Abasto, Asuncidn
o 08-8 11,600 b0 Mercado de Abasto, Asuncidn
34 0883 19,008 1.0 Mercads de Abasto, Asuncidn
48  0B-85 28,000 5.9 Mercadn de @hasto, fAsuncidén
M 09-B3x3T 24,000 5.0 Mercade de Abaste, Asuncidn
37 0%-83 2,000 a8 ¥ercado e Abasio, Asurcidn
£ 0-83 2,000 50 Starch Producer, W.J.Troche
H 18-85 12,000 1.0 Kercads de Abasto, Asuncidn
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farmer can cultivate using family labowr, limited cash
respuwces (limited amounts of hired labow? and a plough and
oxen., The largest cultivated area on the farms of the
Caaguazd sample is 14,0 ha, I+ we refer back to Figure 3.6,
and the fitted curves for cultivated area and farm size,
then given that agricultural technoclogy is the samg in the
twp areas, 1t whuld appear that labouwr is more costly in, ths
Caaguaz area. That is not to say that seasonal  labour
shortages do not occur 1n Faraguari. Rather, labour is
relatively more abundant there than in Caaguazrd because of
differences in avaerage farm sizce, and in spite of high rates
of emigration.

The differences in farm arsa cultivated betweesn the
gsamples, shown in Figures ZI.4 and 3.3, are therefore
reflections of the diftferences in labour scarcity or cost.
Whilst soil feartility is obviously greater and a detersinant
of higher productivity on the Caaguaza farms, there is no
reason why this should influsnce the area gultivated giwven
that the basic crop mix and agriculiuwral technologies of the

twir areas are the same.

Underutilisation of land

Each farmer was asked whether or not he utilised all
the land camprising his farm, and if not, why. Of the farms
in the Faraguari sample, only 7 (Z14) have any land 1in
fallow, and the maxisum area is only 2.0 ha. Only Ffour

tarms (13X} have secondary forest, all less than 1.0 ha.,



which provide +irewood. 19 farms (&2.774) have either
natural or planted pasture, but only 2 have more than 2.0
ha.: of these one hes 9 ha. but cattle raising is considered
as an important part of the farm’'s activities. None of the
0 farmers felt that he had vnutilised 1and.

OF the faramers in the Caaguasu sample, 13 (327) do
riot fesl that they have unutilised land. 2 of these have
less than 10 ha; the largest is of 185.2 ha, Two of these 13
tarms have 2.9 ha, of §éiiaw, and one has 1.0 ha. EBix have
gither natural or sown pastures, three of which have 3.0-4.0
ha, the others 1.0 ha. or less. None have more thanm 1.0
ha. of forest, which is used for firewood, and none have
more than 2.0 ha. of forest and Ffallow land combined.
Reterring back teo the clusters (Figure 3,8}, thres of ths
largest four of these fairme (farms 36, 465 and HD) belong to
cluster I, nine belong to cluster 4 (Farms 22, 33, 34, 35,
7, AZ; 45, 4%, T and pbne to cluster 5 (Farm 592) .

The remaining 12 farms vary it size +rom 5.6 ha.  to
22.7 ha. Their owners all fe=el that they have underutilised
land, and thalt they cannot use 1t becauss of a lack of
economic resouwrces, in other words cesh to hire 1labouwrers.
These farms have variable guantities of wngleared Fforest
within their boundaries, and sone also have significant
amaounts of land which has been cleared and left in fallow
{Table Z2.5). When totalled, the quantity of unused land

varies according to farm size, ag is apparent from
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TABLE 3.3 ‘Land not used for crop production on faras whose

pwners feel they have underytilised land {Laageazd)

Farg  Cluster Total fArea in  fArea in Jota] Unused

Size Fallow Forest

{Ha) {Ha) (Ha) {Hat 1
i 2 22.7 2.0 8.0 10,0 #4,1
W i 21.8 .0 8.0 8.6 3.7
& T2 b S K 9% 0.8 138 £7.6
43 1 21,6 6.0 5.0 6.0 285
I 1 20.0 1.0 4,5 55 7.5
44 1 18.5 4.8 2.0 6.0 374
51 ! 147 0.9 b0 bO 5.9
0 3 12.4 50 2.0 4,6 3.7
47 3 11,6 3.0 0.9 3.0 25,8
kis 3 1.4 2.5 1.5 b0 37,7
54 ) ] 0.5 2.0 2.0 23.5
53 § 5.4 0.3 .5 1B 324
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Table 3.5, Since the total of unused land is dependent on
the total of cultivated land, these data mirror the cluster
groupings, but in doing s highlight the relative
unimportance of pastures on these farms. Only two have more
than 2.0 ha, and four have no area in pastures.

Wwith the exception of faros 53 and'ﬁﬂ, these Ffarms
are all larger than 10 ha. Only two farms (Farms 446 and 55)
of the previous group, where no land is wrutilised, are
larger than the smallest Farm in this group (Farm 28 with
10.6 hal i+ 55 and T4 are excluded. Given that farms 53 and
34 have 2.0 ha or less of unutilised land, they cannot . be
distinguished +from fares of the First geroup and the
exclusion appears to be valid. There is, then, little
overlap between the two groups, and the boundary hetween
them lies around 10 to 11 ha.

Lack of iabm&rs or lack of capital to hire labour or
acguire a tractor, instigates an unintensive production
system on many of these larger farms. Soil fertility is not
managed o maintaln or increase yislids, and when these begin
to decline more forest is cut down and the cultivated land
left in +allow for a year or two. Furchased inpuls are used
only for cottorn and in  some vegetabie progucing areas. £
the sandy soils of Repatriacion, foliar nitrogen is often
used so that the plants can develop guickly esnough to resist
pericds of water—stress. Otherwise the only inputs are  man

and animal power.
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3.2.4 Inhabitants and population of Cassava-consuming
animals.

On sach farm the number of inhabitants was recorded,
and farmers wearse asked to indicate how many animals and  of
which kinds consume cassava on the farm. These dats are
given in Appendix 5, and are used in the next section to
explain the arega pcouplied by cassava.

The average number m% agdulis and children per +arm
are 2.9 and 4.1 Fpor the Paraguari sample, and 4.7 and 3.4
+or the Caaguazd sample. In the latter case, there were
higher than average numbers of adults on almost all of the
farms whose owners do not cultivate all their land becauvse
of shortage of labowr (Table T B The diffeprence
distinguished between adulits and children may not Be
significant in terms of the amount of work each doss on the
farm, Neveriheless, the hiéher average nunber of persons
{or adults) per farm in the Caaguazy sample contradicts the
differences in cultivated area betwsen the two samples which
were described above. The only abyviouws resplution to this
contradiction 1is to suygest thatl the hypothesi sesd
differences in hired labouwr costs between the fwo arsas are
great and mors significant than was first thought.

Milk cows, pigs, oxen and horses are fed cassava  of
the two samples of Ffarms., Farsers were only asked to
indicate the number of each reguiarly fed with Ccaszava
(peiltry were excluded). They distingulshed between adult

and young pigs. Irr the Faraguari sample 77.7 percent of



farmers feed cassava to 1 or more milk cows, the maximum
being 4 on one farm. The average numbegr that are fed
cassava per farm is 1.3 cows. In Caaguazd B84 per cent feed
cassava Lo 1 or more milk cows, the mastimum being 8 wiih  an
average number of Z.0 cows per farm.

70 per cent of tarmers in the Paraguari sample feed
adult pigs with cassava. Most of these have 1 to 7 animals,
but one farmer has 12, The average number per farm is 20,
26.7 per cent had 1 to 3 yvoung pigs fed with cassava. In
the Caaguard sample, &4 per cent feed adult pigs cassava,
and have from 1 te 7. The average per farm is 2.0 animais.
44 per cent had young pigs fed with cassava.

In the Paraguari sample 30 per cent of farmers +teed a
pair of oxen cassava, and 10 per cent feed two pairs
cassava. o farmers (1O per cent) have horegs which are fed
cassava. In Caag&azﬂ 72 per cent have From 1 to I ouxen
which are Jed cassava. No Ffarmer in this samplse {fezds
rassava to haorses. Because of the sensitive nature of
information on  animals to some farmers, guestiohs were

limited to cassave consumption, and data on animals  which

are only grazed were not recorded.
Z. 5 Area in Cassava
3.2.1 Area by age of the crop.

The aresa on each Ffarm occupied by Ccassava was

racorded according to the age of the crogp. Figure Z.11%

—
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shows the area of recently sogwn cassava (2-3 months old) +for
the sample as & whole. The amount varies from 0.0 ha to
3.55 ha with a mean of 0.87 ha. For the Paraguari farms,
the minimum is 0.13 ha, and the maximum 1.95 ha, with a sean
aof G.46%9 ha. For the Caaguazy Ffarms the mean is 1,09 ha,
whilst the maximum and minimum correspond Yo those of the
entire sample given above. In the Faraguari sample, an 23
of the 30 farms (7774) recently sown rCcassava 1s  left in
monocul ture, On the rest it s intercropped with mairze or
watermelon. In the Caaguszd sample the reverse is true. On
20 out ot 2T tarms (BOY) this cassava is intercropped
(mainly with maize but on some Ffarms alsc with peanuts,
watarmelon or phaseolus beans).

At the té@& of the survey, most farms were utilising
one yearr old cassava for subsistence or sale. The arsa in
cassava of this age is shown with farm size in Figure .12,
and varies from & minimum of 6.0 to 2.0 ha, with a mean of
GL3585 ha., OFf the Paraguari 4arms, four have np cassava of
this age; the mean value amdngsht this sample of farms s
0.26 hay, and the maximum .80 ha, There are two farms in
the Caaguazd sample with no "1 year old’ cassava: the mean
value is .46 ha, and the madisun 2.0 ha.

Seven farms have cassava which is 2 vears o0ld, and
one farm has 3 and 4 year wldg cassava. Ng Ffarm in the
Faraguari sample has cassava more thanm t year old. The area
ococupied by cassava which is 2 or more years old is compared

with farm size in Figure Z.13. The maximum ares is 0.50 ha,
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and the mean +for the Caaguardi sample is O0.07 ha. Of the
farms in the Faraguari sample only % (10%) have cassava of
ane vear or aolder which is intercropped {with maize and 1n
Gne case cCowpes’. In the Caaguazd sample 10 farms  (30%)
have intercropped cassava of pne vear gr older, all with
maize.

The total area agcupied by cassava pf all ages on
each farm varies from a minimum of ¢.21 ha. to & maximum of
6.0 ha.,, with & mean of 1.&1 ha. (Figure 3.14). For the

Faraguari sample the minimum, maximuom and mean values are

0.21 ha,, 2.:35 ha. and 1.03 bha., respectivelv. For tha
Caaguazlt sample these are 4.5 ha., &.0 ha. and 2.27 ha.

respectively, the mean being more than double that of the
Faraguari sample. From Figuwre 3.14 it appears that there is
a tendency for the total area in césgava to incresase with
farm size,.alihmugh thé variance increasss simultansously.
In Chapter 2 (Bection Z.2.2) it has bepen suggested
that the duration of a particular yvear's crop depends  wupon
harvest period and end-use, on farm size, and on the need
for some farmers to harvest sarlier than might be considerad
appropriate for optimum vields. A farmer ‘s cassava will  be
considered here as twg different crops, at Ieast while soms
is still too young to be consumed. Four farms (2,220,211 and
24} in the Faraguari sample, and one (27) in the Caaguazu
sample had no consumable (1 year old, 5r plder) cassava at
the ftime of the survey and four months before they could

realistically hope to begin to harvest the newly sown crop
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(Figure Z.18). A further five farms (4,5,9,10,52) had less
than 0.19 ha., and the farmers considered that they would
not have enough to last until the new harvest began.
Another farmer with 0,12 ha. of cassava {(fare 30  thought
that he had enpugh to last until the new harvest, but had
run short the previous vear.

OFf the nine farms which bhad run short of cassava or
would soon do so, &ll but 1 (Farm 2) have sffectively lass
than 2.5 ha, of land. UOne farmer in Faraguari (Farm 24) has
sharé*cruﬁpad land in Caaguazd with recently planted cassava
for sale. 1.5 ha. of his farm in Faraguari are flood-prone
land and only suitable +for grazing; as a result, his 5.5 ha.
on paper are effectively less than 2 has. Iin another case

(Farm §32), a farmer in Caaguard with 6.5 ha. maintaeins I ha.

in pasture for his cattle, and at the time of the survey had

only 0.04 ha. of cassava remaining for consumption. The -

excaptian'(Farm 2)Y, & ftarmer with 7.4 ha. in Paraguari, had
only remeﬁﬁly bought the {arm, and planted towo little
tassava Lo compensate for the low s0il fertility. He had
none left at the time of the survey.

Only one farm with legs than 3.5 ha. did appsar to
have enough cassava to last until the recently planted crop
could be harvested (Farm 12). Significantly, the farmer
here has a second sowcee of income (butchering), which
probably explains the low emphasis he places on cash crops.

0f & total of 10 farms that had no cassava for

consumption, or were likely to run out soon, and had no
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evidence of exceptional circumstances such as that of farm
2, seven belong to Cluster 4 described above (Farms 2, 4, G,
g, 20, 21, 3I7), six coming from the Paraguari sample. One
farm (24) belongs to Cluster 7 {(probably because of the
importance of non-cultivable pasture-land it does not belong
to Cluster 4! and is also from Paraguari. Two farms (10,52)
belong to Cluster S5, one each from FParaguari and Caaguazu.
Both of these have larger than average numberg of milk cows
on the Ffarm, which reguire pasture and consume important
gquantities of cassava. The only farm with iess than 3.5 ha.
that appeared to have enough cassava to meet subsistence
reqguirements also belongs to Cluster 5 {(Farm 12}, Little
emphasie is given to cash crops on this farm, but the owner

has another source of income, probably more important to him

than agriculture,

3.3.2 Analysis of the area of recently gown cassava.

I we wish to explain the aresa occcupied by cassava,
it is necessary to consider a set of factors which govern
the amount of cvassava sown by a farmer and a set of Ffactors
which govern the amount of cassgsava actuvally being consumed
which remains at anyA one period of time, It would naot be

possible here to attempt to model &all the factors that

determine either of these guantities, such  as soil
fertility, vield potential of different wvaripties, o
variable consumption patterns. Nevertheless, using the

information which was collected during the survey on family
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size, the number of animals which consume cassava, the land-
us2 data, some degree of enplanation can be sought faor the
variation in the amount nf cassava on the farms sampled.

For simplicity of analysis the area of cassava has
been.divided into that which i recently sown,; and that
which is being consumgd. Planting distances are assumed to
be 1.0 m x 1.0 m, based on the usual density found in bqgh
samples. It ig assumed that farm size will be the strongest
determinant of the area pccupied by cassava, of either aée
group. The amount of recently sown cassava on all the 5SS
_farms of both the Faraguari and Caaguazd samples is

described by the squation:

FH68 + 0.0539X

-
HH

where: Y = fArea of recently sown cassava {(in sgquare metres)

X

i

Farm size (in sguare metres!

The eguation does not describe the data very well, however.
Neither the X coefficient nor the intercept are significant,
and only 18.6 percent of the variance is explained. This is
berause some of the farmers in the Caaguazl sample plant
cassava for sale, as well as for subsistence, regardless of
farm size, whilst in the Paraguari sample cassava is planted
tor subsistence only. To fully explain the gquantities sown
on the Caaguazu farms would reguire a more careful analysis

of the factors which favour cassava as & cash crop.
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The area of recently sown cassava on the IU farms of
the Paraguari sample (Figure .16} is described by the

equation:

¥ = 2ES4 + O 04636%

where:
Y = area of recently sown cassava {(in sguare metres)

X = farm size {(in sguare metres).

Neither of the coefficients are statistically
significant, althaough the eguation accounts for 37.&6 percent
of the variance in Y, indicating a clearer relationship
between farm sire and the area sown for this half of the
sample then for the whpole., None of the farms smaller than o
‘ha‘ have more than 0.4 ha. of newly sown cassava. M the
farms greater than S ha. in comparison, &54 (13 from 200
have more than 0.4 ha. Some szxplanstion can be added to
this by tabing into account the proportion of Ffarse area
which the farmer desvotes to ocash crops and assumning  that
this will control the aresa of land left for subsistence
craps, cassava  anmangst them. In addition, the numbesr of
people and cassava-consuming animals {(pigs and milk-cows}) on
the farm should also exert some influence on the amount of

cassava sownh. The sguation explaining the amount of cassava

sowh for these farms is as follows:
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y = 7435 + O,088%; - 112.7%=2 + IZ2.&6xx ~ FOawua

whaere:
y = area of recently sown cassava {in square
metres)
Xy = farm size (in square metres)
Ha = percent of farm area occupied by cash crops
Ko = number of pigs on the farm {young animal =

0.25 fully grown animal)

K = rumber of milk cows on the farm

The sguation explains 92,2 percent of the variance in
yi the coefficients for ¥z and xa are nnot vﬁtatistically
significant however. fMdding extra variables to describe the
nu&her ’u& people on  the ()f%?m does not  improve the
explanation offered by the model. The va?ianme wnaccounted
for may be a result of olher priorities of the Ffarmer,
particularly his pasture regquirements, or it may be =&
result at ditferences in soil fertility perceived by the

farmer and which control the amount of cassava he sows,

T

.3.3 finalysis of the area of cassava used for consumption
at the time of the survey.
It is assumed that the arsa of cassava which is being
consumed depends firstly on farm size. It has been shown
above that this exerts some influsnce on thg area- of

recently sown cassava. [t would have been difficult to



measure the area sown 1n cassava the pr&vimué vear with the
GAME ACCUracy.

On examining the amount of cassava being consumed o©on
the farms studied, it is apparent that the samplese has again
to be subdivided.

The following equation describes the relationship
between farm size and the area occupied by cassava gf one

vyear of older, for the whole sample:
y = 230 + 0, 03929x

where: vy = ares of ‘old’ cassava (currently being consumed;
in sguare meirdgs)

® = farm size {(in sguare metres?

The &quatiﬁn arly edplains 30.7 percent of the variance in
¥, and neither coefficient is statistically significant. If
the Caaguszu farms are oxamined separately, it can be seen
that there is even less reglationship between farm size and
the area occupied by ‘old’ cassava amongst  that group  of

farms., The aquétion:
vy = 990 + O,0373u

where: y = area occupied by “old’ cassava (1 vear or older:
in square metres)

#» = farm size {in sguare metres)

5
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enly accounts’ for 16.6 percent of the variance in y, and
neither copefficient is statistically significant. The
prablem with the data for these Ffarms is that it cannot be
split up into area planted for subsistense and area planted
tor sale. If vields are higher for the Caaguaszt farms than
for those +rom Faragoari, as one would expect, then Ffarmers
in the former area would devote less area. . to cassava +or
subsistence needs. Fuwthermore, the importance of cassava
as a cash crop differs from place to place in Caaguaziti.  The
farms surveyed were from three different locations, amongst
which cassava’'s role as a cash crop varies according to sail
type.

Thers appear to be‘tiéarﬁr relationships between +the
amount of ‘old’ cassava present {at the time of the survey)
and the farm size and consumption-related variables for the
Paragua?i farms. The four farms described above with no
cassava for subsistence use must be excluded, since it is
not possible to calculate & ﬁegaiive value corresponding to
the area pf cassave consumed after the farmprs’ own  cassava
terminated. Farm number 7 has also been excluded from the
fnllowing because of ite extreme size, bolh farm area and
arsea in ‘old’ cassava; it appears Lo influsncs the form  of
the regression very strongly. The amount of onge yvear old

cassava on  the remaining 28 farms is described by the

following eguation:
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y = 0.0972u, ~ 0000000457 + 11.320ne ~ 2681a +

255.748m — 1771
whare:
y = arga of 1 yvear pld cassava (in square meires)
¥y = farm size (i square metreé}
x; = {farm sizel® (in sguare metres)
e = number of pigs (young animal = $.25 fully
Qrown animal }
Ha = numbrer of adults (»14) living permanently on
the farm.
Hey = number of children (<14} living permanently
"o the farm. |
This aupiaiﬁs 92.1 percent ot the variance in  vy. The
cne?fiéiemtﬁ fér the intércept, W and Mg are not
statistically significant. Note that the eguation 1is &

better +it with & gquadratic term iﬁcluded; from Figure 3.17

it is apparent that the relationship between the ares in

i

cassava and farm size is not linmear. This suggests an upper
limit to the amount of one yaaruﬁld cassava on the largest
{a}mg of 0.5 ~ 0.4 ha. at the time of the ﬁufvey.

Further variance in vy can be explained by excluding
those Ffarms which indicated thet they had given away
significant amounts of cassava to pay lahourers, or had
suffered some catastrophe or unexpectedly low yvields {(such

as farm 2 described above). Unfortunately no measure of the

[ET———
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guantity of cassava disposed af in these forms is possible.
Therefore, five farms must be excluded on these grounds. All

of these farms are larger than 7.0 ha.
For the remaining 20 farms (Figure I.18), the area

aoccupied by one year old cassava is described by the

equation:

y =,0,0532%, ~ 0.0000002091ixe — 21.8lx= + 156.1%a

whare: v = area occupied by one year old cassava (in

square metres)

My = farm size {in square aetres)
Keg = {farm size)= (iﬁ sijuare metres)
¥ = percentage of farm area in cash trops
e = number of perseons (adults and children)
living permanently on the farm.
This euplains 7&.4 percent of the variance in  vy. The
coeffirients are all Etatistihally significant (g = O.08).

(It is apparent from Figure 7.18 that the relationship
between the area ocoupied by cassavae and farm €ize is  also
guadratic).

A 4 the 20 Farms in this last group., 7 2 farmers
reparted having disposed of small amounts of cassava, either
through sale or gifts to neighbours. These farms are all
larger than 5 ha. It appears that on ths very scoallest
farms, less than approximately 9 ha., cassava is not ussd to

pay labourers, nor can enough be spared to help neighbours
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who have none. The area of one year old cassava on the ftarm
and farm size are shown for the 11 remaining farms from
which no cassava has been disposed of off the farm in Figure

2.1%9. The data are described by the following equation:

y = 0.080211, — 0.000000107308x2 ~ Z1.77ux — 13.4%xa +

87 2% + 184,218

where: v = area peccupied by one year cassava (in sgquare

metres)

XK1 = farm size (in sguare metreg}

¥m = farm size)® (in sguare metregs)

Ko = percent of farm area in cash crops

My = number of pigs on the farm (small anmimal =
0,25 large animal?}

Ky = number of adults living on the farm

Na = number of children (£14). 1living pn the farm.

The sgquation accounts for 93.5 percent of the variance in vy.
All cosfficients except that +or w2 are statistically
significant; the equation neverthelsss is a better fit with
the gquadratic term included than if it is discarded.

Farm size, by influancing the amount of cassava
planted, is undoubtedly the strongest determinamt of the
area of one vear old cassava at a point in time on the farms
sampled. The positive coefficients For the numbers of

edults and children on the farm suggest a conscious decision
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to plant mare cassava as family size increases, rather than
a decrease in the amount of cassava due to increased
consumption, which is associated with the number of pigs on
the farm. Often pigs are only bought on a vyear to vyear
basis for fattening, and sold towards the end of the vyear;
they may not have wmuch influence on the amount of cassava
planted, only on the rate of consumption.

As wa% hypothesized, the percentage of farm area on
the Paragua:i farms which is sown in cash crops exerts quite
2 strong Lnegative influence on - the remaining area in
cassava, praobably also by limiting the area planted
{assuming that the proportion of farm area planted in cash
crops remaingd relatively constant fré&tthe yaar of planting
to the vyear of cnﬁﬁumption)...Snme farmers gave away or
payaed labourers with important quantities of cassava. It
may well be that farmers with more than 5 or & ha. plant
significantly more cassava than they will consume, to pay
labpurers, and for security in the event of poor vyields or
climatic perturbances (Figure 3.18 shows that &6 farmers in
Faraguari planted more than one hectare of cassaval.

It is important to note that the regression models
only represent the period of time over which the survey was
conducted. Without including date on rates of consumption
it is not ;;;sible to predict how mucg‘longer the cassava
will last on each farm. For the same reason the farms

without one year old cassava could not be included im the

model , which makes it difficult to predict the conditions



under which a farm would have just run out of cassava at the
time the survey was conducted. Those which had run out of
cassava, or were about to run out, have been indicated above
(Fioure Z.15). The assumphbion made at the time of planning
the tormal suwrvey, that farms of less than 2 ha. could not
grow enough cassava for subsistence requirements, seems  to
be borng out by these data, at least ’in minifundia areas
like Faraguari.

The regression models described above go some  way
towards sxplaining why this should be so. Farm size and the
proportion of farm area planted in cash crops exert & strong
influence ort the amount of cassava sown on these farms. In
Caaguazu, wshere tcassava is a cash crop for many farmers, the
relatipnships described do not function: their purpose was
only to euplain the small qguantities of cessava onht  the

smallest farms in the whole sample.

Z.3. 4 Reasons given for not planting more Caszava

Biven the importance of cassava in the diei, why do
the farmers 1in the Faraguari sample with least land noti
plant more cassava? Similarly, given the lowsar labowr
reguirements and fewer purchased inputs for cassava, why do
farmers in the Caaguazll sample not plant more cassavay By
now, the answers farmers give to these questions showld seem
fairly obviocus (Table 3.4&).

18 farmers {(&0%) from  the Faraguari sample simply

gave the lack of & market as the principal reason for not



TRBLE 3.&:

Reasons given for aob planting more cassavi.

REASEN BIVEN

FRRM

TOTAL

Not enough land to sow
sore cassavay other
crops lcetton) take
preference.

Prefer to sow other
trops for sale, rather
than more cassava isel!
soKe Cassaval,

Have engegh for subsis-
teace oeeds lrassava aot
one of their cash crops),

Have enough for subsis~
tence needs (np market
for cassaval,

Increased gquantity sown
this vear.

Lack of resources (cashi
to b2 able in sow apre.

1.4,5,7,20,71,24
35,37,4%

31,32,33,34, 36,34,
3%,40,41,42,43,44,

45,47,48,50,5¢,52

14,53,54,55

1,6,7,8, 11,12, 14,
17,18,19,22,23,25,
26,27,78,29, 30,

2,10,13,15

4

Paraguari 7
Caaguazd 3

‘

Eaaguazt 18

fazguazi 4

Faraquari 1B

Paraguari 4

Paraguari §




Qrowing More Cassava. One farmer summed wup the situation
thus: "I can't s=ll cassava if I plant more ... nobody
around here has the morney Lo buy it, and only orcasionally
can you sell any in Acahay market.” However, another {armer
pointed out that 1f he wanted +to sow more cotton he had to
soW more cassava to feed and pay for the sxtra-wage labour
he used; in actual +act, since the cassavse which is used to
feed and pay labouwrears is a year ocld at the time the labour
is used, then if the farmer has little or no cash, the
amount of cassava he has left over from subsistence
requirements may exert an important influence on the amount
of extra labour he can hire, hence on the area he can sow in
cash Crops. Anpther +armer said he would prefer to
cultivate more cassava, rather than cotton, {F there were a
market, because it involved less inputs and labour: this
echoes the sentiments of some of the farmers in Caaguazd.

18 farmers (724 from the Caaguazy sample Qrow
cansava as 4 cash orop, but prefer  to grow  other corops
rather than increase the area sown to cassava. Lotton and
pther high value crops Dbring higher returns per hectarey
therefore a farmer will not decrease the area in such crops
to increase  the amount of cassava he sows. Because ot
shortage of labour, or of resourtes to hire labowr, none of
these farmers could consider increasing the total area they
cultivated as a way pf increasing the area in cassava. Twis
farmers stated this explicitly as their reason for not

cutivating more cassava., UOnly one farmer in the Paraguari



sample gave lack of resources to be able to sow more as his
reason for not growing more cassava.

4 farmers in the Paraguari sample had increased the
area they sow with cassava at the time of the survey. One
{(farm 2) has been explained above; the farmer was new to the
farm and the grevious vyear had sown what he thought was a
sufficient quantity, only to get very poor vields. Another
(Farm 10) had also increased the area sown to try  and
prevent the shortages experienced for the previous two
yvears, although the new total (3,45 ha. of recently sown
cassaval) does not seemnm  adeguate for his reguirements. The
othar two farms have not experienced shortage of cassavas
one was deliberately increasing his corop for pig focod, and
the other wanted to increase vield per plant by delaving the
harvest of part of the crop. Nong of these farmers devotes
more than S04 of his farm area to cash crops..

7 farmers in Paraguard (22.7%) and ¥ in Caaguazu
(12%) can not increase the area they sow in cassava because
they do not have enough land. All (except farmer 24 whose
situation has been euplained previcusly) devote at least 50%
of their farm area to cash crope (figures 3.10 and 3.15).
Mone have more tham 5.5 ha. of land. Those from Paraguari
do not grow sufficient cassava for subsistence because they
would rather sow cash crops on a large part of their land
and rely on neighbouwrs to give them cassava, or work in
exchangse for it. As one farmer explained, "You can always

get cassava from somebody else who has moreg land and sows
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more ... you need the money froa cotton.” Ancther problem
mentioned by two farmers who cultivate land as sharecroppers
1s that the landowners fesl that cassava occupiszs land for
too lang, and there are few that will let a sharecropper
plant cassava. Land is usually sharecropped +or cotion,
which only occupies the land for five or six months: since
the sharecropper usually supplies the labour, the land owner
can alsg increase the area he has in cotton without
increasing his labour requirements greatly.

At first it appears that cassava shortage is not  so
critical to these farmersi examples have beesen given of
farmers who assume that they can meet their nesdse {from
neighbours or by working for tcassava. Mher comments and
personal remarks lead one to believe otherwise. Many of
those who have enough cassava omention the occocuwrrence of
theft of cassava, somebhing which wes recorded widely in the
 formal survey. I+ the social environment is as besnevolent
as some farmers make out why is theft so common? Whilst the
incidence of gift-giving of cassava is guite cosmon  between
neighbpurs, some farmers have to buy cassave, which means
that they have less cash available for other purchsases which
might broaden the diet or increase protein intake. One
farmer recounted how he bhad recently bhad to sell his milk
cow to buy cassava, depriving his children of an important
part of their daily diet, Because of Lhe isportance of
cassave in the diet, unrelisahility of supply increases the

vulnerability of the farmegr and his family in situationsg in
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which even the emall amounts of cash used to buy cassava
could be critical for short-term ‘survival’.

This situation only eases for the paa?est farmers in
Paraguari in December, when they can sall cocotero fruits,
and harvest maize (chocla). The need for cassava continues
however: 7 of the % Jfarmers in the Paraguari sample with
farms smaller than 4 ha. {thaose who lacked cassava or were
going to experience shortage later in the year) began to
harvest their 1984 cassava crop at the bheginning of February
1985 (5 months old)., The one farmer in the Caaguaz&v sample
whe was to run oul of cassava later in the year (farm 3I7)
began harvesting his 1984 crop at the beginning of January
1985, at less than T months old. For the other farmerse in
the Paraguari sample, the average date when they began to
harvest in 19859 was about the middie of March, a month or so
later than the smallest farmers. Those larger farmers in
Faraguari, and more commonly in Caaguazda, who began to
harvest in February &iﬁ 50 because of preferences for  the
better culinary characteristics of new cassava, whereas the
smallest farmers were forced to harvest bDecause they had
none of their previous crop left., PFart of the problem faced
by the smallest farmers is that by having to harvest so
garly they forego higher vields which the crop could attain
if it were left in the ground longer. Unfortunately they

do not have a choice.



Gaoil Conditions in Cassava Fields of the Sample of

{d
A

Farms

J.4.1 Objiectives

Regional differences in so0il conditions have been
estimated for the purpose of defining micro-regions, using
surrogate variables to subdivide the study area in terms of
sil fertility and soil texture. Yield differences 1n
tassava are attributed to these regional differences in soil
cheracteristics by Brum et ]l {(1989). Nevertheless, the
same aulthors suggest that the differences in soll fertility,
and hence in yields will decrease. Thia is because
agricultural practices which might maintain soil fertility
have not been adopted in areas of recent colonisation where
fertility is currently higher.

To the observer whp visits Daasguazd directly after
visiting Faraguari, the differences in soil fertility are
very obvious; they are manifest by the healthier appearance,
larger size and better germination rate of crops in  the
former area, cmm;arm§ with the latter. Hpowever, it'is nob
possible to say how much morse fertile they are mesrealy by
oheservation. How do their nubrient contents differ? It
would not be within the scope of the Cassava Froject fo
attempt to answer this guestion systematically for the two
departments of immediate concern. Boil samples have been
taken on the farms of the respondents to the second

guestionnaire, to give an initiel guide to soil fertility



differences (which are not obvious from existing maps), and
to relate the data thereby obtained to the detined
micro-regions. Soil textural analyses can also be compared
to the farmers’ classification té gain £ better
understanding of how they differentiate between soils, and
to try and verify the assumptions used to define the

micro-regions.

3.4.2 SBampling and analysis

Samples were taken {from +ields of recently sown
cassava on each farm visited in the second survey, using an
auger or spade, to a depth of 20 cm. (auger) and Z20-40 cm. -
{spade). Samples were generally combined from I separate
cores or pits. Analyses were carried out at the Instituto
Agrondmico Macional in Caacupe, Faraguay, for pH, percentage
of organic matter, calcium, Magnesil um, potassium,
phosphorous, and sand, silt and clay fractions. Note that
the location {general) of the last three farms of the
Caaguazy sample was chosen to allow the collection of

samples of a different soil +type (yby pvytd ité, or Terra

Roxal) to that which is most common in that part of Caaguazu

{sandy soils).

I.4.% Seoil fertility and teuture
The maximum, minimum and mean values of the variables
analised are given for the two areas, Faraguari and

Caaguazd, in Table 3.7. The last thtree individual samples
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from Caaguazu &ll have over 137 clay content, whilst none of
the pthers in that sample bave more than &.54 (Figure IZ.24).
Silt cantent is also highest in these three individual and
sand content (all less than 75%) iz lower than that of any
other from Caaguazl or Faraguari. These characteristics
derive from the geologically different parent material,
basalt, compared with the sandstane fraom which the other
sgils in the sample are derived.

One other rather extreme individual was collected in
Caaguazu by chance, & black soil {(vby Jhid. The organic
matter content, &6.54, was the highest aof all the samples
collected in Caaguazd and Faraguari, whilst the pH, 2.4, was
the lowest of all. The phaosphorous content, 19.0 ppm, was
also highest of all- {none of the others from Caaguazd exceesd
& ppm), as wWas the potassium content, O.14 meq/l00g.

T~tests on the different scil variables do not  show
significant differaences betwoen the two samples, for any
variable {(Table 2.8). Even when the members of the Caaguazd.
sample with extremé vaiues are removed, there are still no
significant differences i texture, or in chemical
properties.

Figures Z.20-3.24 show pH, 4 organic matter, and
sand, silt and c«lay contents of the twn samples. The
variance of the pH values of the Csaguazt sample appears to
be greater than that for the Faraguari data; for organic
matter content the reverse is apparent. If farms 53-5% (the

extreme values? are removed then the varisnce of the
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T68LE 3.7 KMarzioeua, einiaus and eean vilues for 9 seil characteris-
tics of the two samples.

VARIABLE

pH

I Organic Salter
Calciua (meq/100g)
Kagnesiua {eeg/100g!
Potassium lneg/i00g)
Phosphorous ippa)

} sand

1 silt

1 clay

~-—PARABUART SAMPLE-— -——-(ARGUAZY SAMPLE---
Max, Kin. Mean Rax, Bin., Hean
8.2 .0 5.2t b Ly 529
3.1 4.9 .34 5.4 LG 154
1.6 2.4 .87 L6 2,4 LH
1,26 089 0.8 1.26 0.6 (.92
0.2 006 0.0B4 .14 0,06 0,088
1.0 0.0 LW 10 0.0 3.4
2.4 75,30 83.%6 95.00  T70.46 BB.O4
16,22 3% 947 1400  1.89 .32
12,0 1.8 £.57 1594 1.8 49

TABLE 3.8 T-values and Seirnov 71 values betseen
the Paraguari and Caaguazd sasples.

SOIL VARIABLE Btudent's . Smirnov 71
pH -0.054 0.4333
% Organic Matier 0.388 0.5087%¢
Calcius (meqit0ty) | 4015 -0. 7200
Magnesiuw {meg/ 104y} -4, 11% 0. 1800
Potassiun leeq/i00g) -0, 147 -, 1867
Phosgherous {ppsl -0.02¢ -0.27%5
I sand 0,994 0.5933s¢
1 siit 0.432 ~0. 42674
% clay 0.342 -0, 5267%

¥ = Bignificant at o= 0.02 (Two-tailed test)
# = Bignifirant at o= 0.01 (Two-tailed tesi),
For Sairnov's T1, 8=30, n=25. T1 approximated

{Conover, 19801,
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textural varizbles is also lower amongst the Caapuarxd  data.
Taking these differences into ag:éuﬁt§ there do appear to be
differences between the twé samples for these variables (not
the cease for calcium, magnesium, potassium or phosphorous
contents). T-tests are not powerful enough to pick up the
differences in variance.

Smirnov's Tl statistic has been calculsted for 311
nine snil variables. The results are given in Table 3.8.
This test seaks difterences between the cunul ative
propability distributions ©f the two samples. Even without
excluding those members of the Ceaguazid sample with extreme
values, significant difterences are found for pH, 4 arganic
matter, and sand, siit and clay contents., Whilst silt and
clay contents ares highsr amongst the Paraguari sample, pH, %4
organic matter and sand content are higher in the Caaguazu
sample. Mo significant differences  are observed for
calcium, magnesium, potassium or phosphorous contents.

Whilst only representing amall aAr=as in the
Departments of Faraguari and Caaguard, these data do give
snme indication of the magnitude of differences in soil
tertility between the two areas. Chemically there are few
differences between the two samples. pH is slightly higher,
and the difference significant, in the Caaguazd soils.
Organic matter content is also significantly higher in  the
Caaguazu sample. Higher organic matter content can be
attributed to the shorter length of time for which the

Caaguazil soils have been cultivated. The fields which have
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been cultivated for the longest time in the Caaguazd sample
werg only deforested about 25 vears ago, and‘amonéﬁt this
sample as a whole, the averags leﬁgth of time since
deforestation for the fields sampled is 10 years. The
Paraguari soils, on the other hand, had mostly been in
constant cultivation for as long &s the farmers could
remember. Taking this into account, the differsnces in
organic matter content are not very great.

Only four of the fields in the Paraguari zample
(13.2%3, and Five in the Caaguazl sample (20%) had been
tallowed gver, according to the respondents. Those in the
latter sample had all been for periods of one year, whilst
those in Faraguari included one field that had only recently
heen tabken out of use as rough pasture (rastrojol: two had
been talliowed tor one year esach and another f0r two years.
Generally., fallowing ie not a common part of the agriculfurs
practized by farmers in Faraguari due to shortage of  land.
In Caaguazl Smmau{armers spoke of tallowing &as & necessity
especially on the sandier soils. As has been shown (Section
F.2.%, ltack of labour is another resson why land is  ledt
wncultivated in this area. No significant relationshios
ware found between the length of time since deftorestation,
the occcurrence  and duration of ftallowing and the oirganic
matter content of the Caaguazu solls.

0F the cassava fields in the Faraguari samnple only O
had ever received some application of either chemical or

organic fertilisers as far as the farmers could remember.
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One farmer had applisd organic matter when tge cassava oirop
was planted in 198%. Only one farmer had applisd any form
of chemical fertiliser, three vears prior to the survey. in
the Caaguazld sample only one farmer had applied any sort of
fertiliser, foliar nitrogen, to & cotton crop the vear
previougs to the survey.

The sandier nature of most of the Caaguaszl soils must
favour stronger leaching, which may account for the absence
of differences in nutrient content between the two =samples.
Cation exchange capacity, not analised, is likely to be
higher for the FParaguari soils because of their higher clay
content. Organic matter content and pH are both likely to
continue to decrease with Ffurther cultivetion and leaching

in the Caaguast soils.

3.4.4 Spil textural differences between the =01l classes
identifisd by farmers.
Farmers were asked to name the type of seil which was

sampled on their farm. 22 were of Lthe yvby pyts type. 11 of

the yvhyeoui type, 2 each of the yby pybts itg and ybhy s5ay Wi

kel g

types. 17 farmers said that the soil type fell in bhatween
yvhy pvta and ybicud. Mo mame was given for this soil. =

farmers did not know the socil type samplead. Because of the

size of each group, comparisons can only be made betbween vy

ytd. ybicui, and the soil which falls between the two.

The mean values of csand, silt and clay cantents for

he sample data according to the soil type named by the

+
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TABLE %% Mean values of sand, silt and clay
contents for soil types identified by farwers.

SOIL T¥PE SAND (21 SILT (1) CLAY ()
by pytd 83,47 9,83 6,92
Median type 88.56 7.84 3.75
Yhyeui %, 66 5,63 1.8

TABLE 3.10  Ssirsov T1 statistic comparing sand, silt and
clay coatéfits of three different soil types identified hy
targers,

SO1L TYPE CONPARISON Sand it Clay
Conteat Eontent Content
Yoy pytd - Median type 0,576 0.358 0. 7104
Medizn type - Yhicui 648 4,431 0.276
Yoy pytd -~ Yhicwi 0,474+ 0,448 0.605%

¥ Significant at o= 0.0]
Gthers not significant at Q= §.4.




tfarmer is givern in Table 3.9. The ybhy pytd moils would
appaar ta be different fram  the others in  terms of sand,
silt and clay contents. The median type, in between vby
pyitd and ybicui, has less sand and more silt thsn  ybicui
whereas clay contents are similar in both. To tect $or
statistical differences between the different soil tvpes +or
sand, silt and clay contents, Smirnov's Tl Statistic has
been rcalculated, and is given in Table 3.10,

The soil type ybhy pytd has significantly different
sand and clay contents to those of both of the other =moils,
Mo signiticant differences exizst between the silt contents
aof any of the snils, nor between sand and clay contents of
the ybicu: and median types. It carn be concluded that
differgnces recognised between the two soils named by
tarmers corraspond to significant differences in clay  and
sand contepts. However, significant differences in iLhese
variables do not exist betwesan the named scandy soil, vbhicuwi,
and the zﬁﬁermediéte swoil distinguished separately but  not
named by farmers. The difference bheitweesn these two btypes of
s01l which is distinguished by farmers may not therefore be
bhased on texture, bubt on some other characteristics. Mor is
this likely to be chemical: student ' s 7T, was calculated AFfor
Lhe same soil types for gach of the nuirients analised. The
only zigniticant difference found was between the organic
matter content of the vyvby pytd snils and the median  type,
whigh may Just be a reflection of the predominant ocouwrrence
of the former inr the Faraguari sample and the iattew‘im the

-

Daaguanl sample.

W}
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4, CONCLUSIONS

4.1. Mathod +or Defining the Micro-Regions

4.1.1 Method vsed, costs of fieldwork and time required.
The micro-regions {(see Table 2.9 and Map 219 have
been defined using a combination of secondary data and field
SLF VEY . Existing methogds of informal swwvey have been used
tor gain a better understanding af the processss which aftfect
castava production in different parts of central Paraguay.
To draw the micra-regions daia have Deen collected

throughout  the study arga  from & randon Sample of

seitlements {(compafias). A deeper insight has besn gain

Pt AL x

o

i

through & more detalled case—study of two cassavae-producing
arsas.,

The field-work was all completed in a period of fen
week=. The total cost for this stage was aboubt $6,000  US.
The formal  survey date were initially processed and the
micro-regions defined 1n & period of about 7 months. £
further 3 months’ work was reguired For analysis of the

cage-study data and production aof this document.



4,1.2 Results of informal and +toarmal surveys.

The informal and {tormal survey work have allowed the
identification of broad characteristics of the casssave
producing areas and the differsnces between them. Maps of
the distribution of gualitative variables for 2 sample of
companias have been combined with maps of environmental
characteristics to delimit the micro-regions.

fnalysis of secondary and formal survey data has
paermitted the identification of regional differences in
paopulation change rates and farm fragmentation over tiee.
Differences in farm size are reflected by variability in
things such as use of fertilizers, access Lo oredit and
seasonal shortages of cassava. Regional differences in
agricultural activities are identified based on the
tmportance of the crop to the farmers interviewed (that is,
how much they rely on it as a source of cash) rather  than
simply on the area  sown. Hpasonal dimansiors ot cash
shortage, cassavae sales and cassava shortagse have beesn
igentified for the survey a}&a as a wholes from this daia.

The descriptive information +or sech micro—region
{Tabhle 2.9 comprises the initial input to CIAT s data-base.
The mapped micro-regions, topographic information, roads and
place locations will be added to this as digitized
geographic information, and climatic data will be linked +to
sach micro-region according  to the aeteoroleogical stations
which fall within each. Each micro-regian can be used as a

data~storage unit for other survey and trisls data whigh
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arise either From the SEALG~CIAT-IDRLC Cassava Froject or
independantly. Data from the 1981 agricultural census could
be incorporated into this base i+ the g@mgraﬁhic bouvndaris
of the districts to which the dats pertain could be
identified. This would probably also requireg the produoction
ot & series of dot-distribution maps in collaboration with
SEAE to apportion the data correctly to the micro-regions,
since thelr boundariss will not  coincide with those of the

administrative wunits of the census.

4.1.3 Case-Study Results.
The more - detailed case-study survey has vyielded

imperrtant information on land-use in minlfundia and nawly

colunised areas, and aon the way this aftfoctes cassava
production. % sample of {farms has heaﬁ classiftied by a)
clustering technigue based on  size and the groportion of
land devoised to cash crops. Amongst the smallesst farms, 3
gensrally strong orientation towards cash crops reduces ths
area available +or subsistence production to & very  small
guantity. Farmers in Paraguari cultivate 2 agreatar
proportion of thelr farm than those 1n Casaguazit, and it 18
hypothesized that this is bscause of diftferences in the cost
of hired labour. Many of the largest farms in Casaguaezd have
significant amounts of unused land, This tends to  favour
Cansava proguction in Caaguazlt, since 1% reguires less
labour and puwrchased inputs than the alternative cash crop,

cotton {although cotton 18 €t1ll the principal cash crop on



most farms) ., Iin Faraguari cotton is the preferred cash crop
because credit is available ko cultivate it.

For the Paraguari sample of farms, the areas in
recently sown and one yvear o0ld cassava have been modellec,
and explained in terms of (principalliy) farm gize, bput Lhie
hest models include the proportion of farm area in cash
crops and the number of humans and animals consuming Cassava
on the farm. Thisz wmodeliing can only be done on & simple
basis for the smallest farms. On larger farms cassava is
digposed of in & number of ways including pavment  of
labourers; some farmers plant extra cassavae sperifically for
this. In Caaguazu cassava 1s sown as & cash crop, and
modelling of the area in cassava was not possible,.

Finally some information has been ocbtained about
sails in the two areas which suggests that there are
gdifferences in soil ftexture and Ffertility (based on pH  snd
organic matter content) betwesn the two aress. Theng are
not great, howsver, prabably dus to rapid fertility declins

in the sandy soils of the Casguazd samnle.

a,2. Cassava FProduction within an Agro-Socieconomic

Bvstem

The survey information and other descriptive material
which has been used to define cessave micro-regions and the
case-study material indicate the operaticon of interrelated

sets af processes. These sffecl the csssava production
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situation in & numher of ways.

All of these processes ought to be considered in

research planning and in project design, since the cassava

production situation in sach wmicro-region is a resyglit o+

£
i

their interactions. Figure 4.1 attempts to illustrate these

interactions.

4.2.1 Commercial cassava production and marksting
‘Dommercial ’ cassava production is cooncentrated in

certain  areas, generally in those of more Fecent

calonisation (Map 19). Farmars in micro-regions 4, 5, &,

11, v, 20, 2&, 27, 28, 2%, 30 and 3% sell cassava to

Asuncién’'s Mercado de Shasto. In addition, farmers in
micro-regions 24, 27, 2% and 30 sell cassava to starch

producers in M. Jd. Trothe {(Buairal, Farmers in micro-region
27 sell cassava to local small-scale starch produrers. in
almost &1l the obther micro-regioos cassave iz splid  in
limited guantities, to smadll wrban markets or within the
rural community itself. In micro-regions 10, 14, 17 ang 24
Nno cagsava 18 sold at all.

The concentration of commercial cassava prodoaction in
recently colonised zones is & result of the relsative
abundance of land, and thé low production costs in these
Pl -F-1- 0 In Chapter 3 farmers’ reasons fFor praeftareing
different cash crops are described. The most commonly cited

reason for growing cassava is the low labow requirements of

the orop compared with cotton., Farmers are thereforsg able
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to cultivate more of their land it they sow cassava than 1f

they sow more labour—intensive crops. Dassava vields are
higher in these areas than in the minitundia areas. LB un
st al, 1985%). Froduction costs are therefore lower, and the

e o——

volume of production so great that cassava prices in  the
entire region are afftected. Cassava is therefore simply not
a viable cash crop in the minifundia areas, even for farmers
wha have enough land to make them less dependent on cotton
as a cash crop.

a4 further point in cassava’'s favour manifest in
Repatriacidn, Caaguazud is its qgreater tolerance to  drought
in the very sandy soils of that area (micro-region 28,
again compared to that of cotton.

The marketing situwation Ffor cassava in Faraguay 1s
currentiy guite limitsd compared with the magnitude of
production. Most cassava is undoubtedly consumed in  rural
areas. &fter Asuncidén, starch producers in M.d. Troche, snd
in Laazapd, are the second largest market {(no data are
available to the author to allow a comparisont. Dommarci sl
starch production is therefore very centralised. and the
limited marbkets for starch (mainly for traditional foods)
rectrict demand for cassava For starch, Other small-scale
processing  industries  {(mainly farina production) Fave
limited demand for cassava.

Access to the Asuncitn market is reasconably good For
must of the newly colonised areas in Gualrid, Paraguari and

<

Caaguazt,. The principal casssva progucing micro-regions
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(27, 2B, 29 and 0} lie approximately 150 kms from Asuncidn,
but producing areas in that department rangs from 100  to
évar 200 kms distant. Cassava producing areas to the Norih
of Caaguazt, around Yhu and San Joaquin (micro-region  Z0)
are particularly remote,. Nearer Asuncidn. where access is
improved by & denser road network, horticaltural and other
high wvalue crops become more important. Only in one or btwo
o+ the compafias surveyed in Cordillesra, for example, are
there farmers who market cassava in Asuncidn.

The poaor quality of most rural roads and the practice
of closing them to traffic when it rains create problems in
the process of @arketing cassava in cmany producing  areas.
Through delays, this must alseo add to post-harvest losses.

Cassava’'s flexible harvest period allows farmers who
produce the creap for sale and who can find a2 buyer to
augment their incaome during periods of cash scarcity. In
areas such az Caaguazd this can be a major source Of I oame
at this time. In the minifundia arsas farmers who have more

rassava than they reguire for subsistence sometimes sell ihe

crop in small guantities in local towns, similacrly  to
increase income when oash is soarcs. This takes place 10
micro-regions 1-3, B, ¢ , 15, 1&, 18, 22, 31 and 3Z. Sale

of cassava to neighbours who do ool have swifficient  for
subsistence also occuwrs in some communities. Nevertheless,

in the minifundia areas of Faraguari earnings from Cassava

are very limited.
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4.2.2 Cash flow

fncome and expenditwes demonstrate marked peaks iy
the year for most ¥ar@arﬁ. There are few alternatives Lo
cotton as a cash ocrop  in the area studied, and the @oain
ones, Ccassava and sugar cane. have limited aonatial
distributions. For many faraers the most crucial period of
the year is _that of cultivation of cotton, and the least
troubled period is that which feilows the cotton harvest.
In any case the etistence of a winter season in  which
agricultural activities ceasg tends to create a peak demand
for labour for planting in the months immediately following
it. Insotar as this demand must be met by hiring labour i1t
becomes a period of peak cash demand,

Were credit freely available to those farmers that
needed it  the shortage of cash wowld not be a proolem.
Official restrictions prevent farmers with no titles to their
land $rom getting locans from the B.N.F. which is by far the
most widespread official gaug&@ of credit {(see Map 13,
Instead most farmers rely on unofficial sources of oredit,
and pavy high interest rates. In practice this prevents
capital accumulation amongst the smellest farmers, sincs by
the time cotion is harvesied thev ows the majority of their
garnings to  whoever gave them credit. The lisited land
resowrces of many farmers are perhaps the real causse behind
this inability fo raise snough cash from cne yesr’'s harvest
g0 that some remain during the following yvear s lean periocd.

Low prices for cotton, and agricultural commodities in



160

gaengral accentuate the prablem (Yates 1981, p 147).

Cash AFiow praoblems are mbst acute, then, in
ginifundia areas with little diversity of cash crops. Ir

areas such as central Guaird whereg there exists & market for
augar cane with some credit availabiiity, the situation 1w
less grave but only marginally sa (since labour requirements
tor sugar cane are greatest for the harvest, traditionally
in August and in  Beptember and December). In Caaguazd
cagsava sales help to aven out the cash—flow on the farm in

some Areas, especially where land is not in short supply.

4.2.3 Cassava production for subsistence

Cassava is an extremely important part of the
Faraguayan campesinc’s-~daily diet, probably more so en  the
smallest farms (Section 1.2.32).

A number of processes operate to create = scarcity of

cassava Tor suhsistence on these farms (Figure 4.1,
Because of their =scarce land resgurces, inany {armers muast
chocse between coultivabting enough cassava to mast  theie

neesds, and cultivating enough of a cash crop to be sble to
zarn sufficient cash to pay for schooling of their childrsn,
services and foodstuffs such as meat and o1l. Informal
credit ie therefore a vital necessity for them: many farmsrs
in the area studied cultivate cotton for this reason.

Survey data suggest that in  at least 25 of the I3

micro-regions some farmers sxperience a shortage of cassava
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for subsistence for part wf the yvear, and in 2

(micro-regions 1% and 16) that & majority of farmers are in
this situation. Only in O micro-regions, 4.0f which are 1n
Caaguazt and one Guairad, is there little or no shortage

(m}ar&*regimnsvzi, 26, 27, 292 and 3I0) and only in three of

these (21, 246 and 30} is there no hint of any scarcity.

dJust how many farms are there that are likely to
experience a shortage of ;aﬁgava? In Chapter 3 (Figure
3.158) the hypothesis that farms of less than I ha. are not
capable of meeting subsistence requirements seems Lo  have
besn substantiated. Figuwre Z.15 suggests that farms of upto
4 ha., may in fact be ihciud@d in thig category., Freliminary
data from the 1981 Agricultural Census {(Appendix &) do oot
allow the number of farms of less tharn 2 or 4 hectares to be
calculated directly. &5 a surrogate the number of farms  of
less than or equal to S ha. can be calculated. This is
given for each ‘district’ which falle within the area for
which micro-regions have been defined, in Appendix b. The
data can not be acnourately subdivided betwsen the defined
micro-reqions since the limits of micro-reglons andg
administrative units For which the dats is recorded are
unlikely to coincide (and  in any case the adainistrative
units® boundaries are not marked on availiable maps and often
areé unknownd .

In the departments of Central, Cordillera, Caaguazd,
Guairsa, Caacapd and FParaguari there wgre 71,972 farms (54, 8%

of the totall) smaller tham 8 ha. in 1281, {Thisg includes



farms classed as ‘landless’. [t is assumed here that this
term refers to agricultural exploitations which are composed
entirely of rented or sharecropped landl. Az & very
consarvative aestimate, at least 40U of thesp must he smal lse
than or equal to 3 ha., since almost all of the individuoal
districts have farm-size distribution cuwves which are
skewed left of the U ha. class interval (Appendiy &). In
other words, there are at least 42,000 farms of 3T ha, or
less in size in these six departments. Can we assume that
o all of these, fearmers will not grow enough cassava ta
meet subsistence reguirements™

fAe was demonstrated in Figwe 3.15, some farmers may
devote more of their land to producing subsistence crops
rather than cash crops. The cvase-study dats suggest  that
these are a small minority. Thie extrapolatiocon of thes
case—study conditions to other areas will not be svervwhesre
valid. In areas where more lucraltive cash Crops are  ogrown,
arocuntd Asuncidn for example, shortaogs of cessava {resulting
from decisions to devote most of the fars Lo cash crops) can
he offset by purchase of othegr focdstuffs, or indeed of
cassava, Or it may ba;that farmers do not nesd to devote as
qnuch of  their land to cash crops i+ remunerations  s&sre
higher, and therefors prodouce more cassszva. This may be the
case in parts of micro~regions 1, 2, 4, 11, and 12 in tLhe

minifundia areas, in which alternative cash crops to cotton

are grown and where credit may be available for small,

title-less farmers to grow them. In the nswly colonised



areas parts of micro-regions 27, 21, I2 and I3 have mimilar
conditions although farms areg generally larger here.
Elsewhere the smallest farmers are almost entirely. dependent
on cotton to raise cash (sugar—growing areas are ewxcluded
since the crop has special labour and transport reguirenents
which disfavour very small farmers)., In general, then, this
estimate, of the number of farmers likely to experience
shortage of cassava for subsistence (frém their own farml,
is acceptable. It suggests that approximately one third of
all farms in the six departments studied could benefit from
increases in cassava production purely for subsistence
purposes.

Faraguayan farmers are buaying more Ffood now  than
praviogusly. This not only dincludes meat, oil  and other
essentials, but also pasta, bread and other wheat preoducts,
and rice, that is, sources of carbonhydrates. Traditional
maize and cassava-based foods are now less important. This
may bhe due to the greater convenience of purchasad
foodstuffs, or even to lower energy requirements for
preparation. But on the smallest faras, whetra cash is
almost comstantly in short supply, it can only be because
the farmers cannot produce enough food, Yates (1981, p 10%9)
makes similar observations, 4t times of greatest cash
scarcity purchase of +tood on these smallest farms  must
cease. During the period from September to December we have
seen how cassava sales within rural areas, as well as theft,

increase dramatically. BPBecause of the timing of the crop’s
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growing cycle, the early harvest, and small amounts planted,
cassava beoomnes scarce  on the smallest Farms at  precisely
éh@ time when the farmer-has least alternative {foodstuffs
(through purchase).

Excess cassava production on farms which excesd  the
above minimum can be seen to play & critical role in rural
society at  this time. The data From the Faraguari case
study indicate that farmers with more than about 7 ha., of
land dispose of significant amounts of cassave, gither as
gifts or to pay laboursers. Labourer—farmers can meet their
cassava requirements by recelving cassava in payment  for
work (which assists their emplaoyers who are also relatively
short of cash!). Gale of cassava, far cheaper than other
fooustuffe, and as a lagt resort thett, are other means of
distributing the excess of cassava between those who do noet
have enough. The author has ro idea of how successful  this
orocess of redristribution is. Cortainliy +he siltustion L8
worssning with respect to  food consumpiion (production: in
general {(Yates, 1981, p 10B8-9) and malmuﬁritiwm naz a straong
seasonal tendenay. In cases of crop failwe, such as  that
of 1985/4, the situation becomes far more grave. It is most
likely that excess cassava production on un—affected farms

is not gnough to satisfy demand.

4.2.4 tLabour shortages
Labour shortages are experienced in  both newly

settled areas, and in old established arsas, bubt for
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different reasons. (One of the main reasons, 1t seems, why
cassava is favoured by farmere in Caaguazd ie because it has
lower labour rtequirements tham the principal alternative,
cotton. Farmers perceive a labowr shortage because, given
th@'tachﬁalagy available to them and the amount of family
labour they have, they are not able to cultivate all their
land. One must assume that the remuneration from  the
available crops does not permit them to hire much labour.
Low prices +or agricultural produce are one aspect of
governnent policy which disfavours them:; the other is  the
high cost of imported technology such as  tractors and
chemical fertilizers which might.allow them to increase
productivity (Yates 1981 plo7): Thé relative shortage of
labour can not therefore be offset by either labouwr-—
replatfng technology or by vield—-inoreasing technology.

As a result cultivation is extensive aon amany farms.

In the ainifundia arsas there is an absolute skocess
of labour, so much 30 that naticonal and pepecially
international migration from departments like Paraguari and
Cordillera has reduced population growth-rates o &t
standstill, o put them in decline {(Table 2.1). Lack of
rash &n many farms prevents hiring of this labow during
periads of pralk need. Labouwrers are faced with £he choice
of migration or working for pavment in  kind {for sxample
cassava, &% has been aexpiained). This situation has

developed as a resulit of differentiation in farm-size and

the development of & semi-landlese class, Recipraocal labour
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{mingalr is disappearing in many places as a result of this.

4.2.5 Hpil fertility

The interaction of a number of Ffactors is cCausiog
sail fertility decline. The natwral conditions which faviours
erosion  and Ffertility declinme are accentuated by the
abandonment of traditional Ffallowing practices {(partly the
result of the subdivision of land? and by the lack of an
adeguate technology to maintain soil Fertility.

Sample data from & newly cowionissd area of Lsaguazud
and a ainitundia sres of PFParaguari show few differences
between soil ftertility of the two areas, though the date
cannot zlsinm to be representative for the two Deparisents as
a whole. I+ we acgcept the tfentalive conclusion that soil
fertility differences are based on the residusl effects of
natural fertility under forest, then the recently colonised
areas {(Micro-regions S, % 10, 11, 1%, 14, 17, 20, 23-T0

ran he considered at present  to have somswhat sore fertile

soils. There is little evidence from avallabls sor data to
suggest that there are other signiticant differences 0 so1l
fertility (based for example on eineral contemtl.

Soil management does not didffer hetween the newly
rolonised and older sstiled arssas. With the exception of
zome horticultural producing arees {(parts of micro-reglans
1, 2, 4, 11 and Z7) cultivation is relativaly’ putensive.
Farmers in Ceaguazd and other recently colonised arsas  who

ohtain higher than average viglds are entirely dependent on
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the fertility of the soil for their success. How long will
they continue to have such suscess without a2 change in
cultivation practices? It canneot go on much longst than the

time it takes to fell the remaining forest that they hold in

FESEIVE.,

4,2.6 Land holding

Large numbers of farmers in  the ares studied do oot
have srnough  land to allow them 1o sismultasnecusly produce
enough cash crops to meet ceash reguiresents and  enough
cassava to mest subsistence requirements, Insecure tenure

agoravates the situation faced by some of them. Despite

government efforts to relocate farmers from the minifundia
areas few  chonse to go to new colonisation rones, for  a
variety of reasons {(Yates, 1981). Bperulation and the
existence of very large latifundios have preventsd wvounger

Areas

campeslnosg acquiring their own land 1 the miny fondis
(Rivarola, 1982), and hegnce have contributed to the process
of fragmentation. The small sire of the masnrity of farms
in these as&reas 1s the greatest Bindrsnoce o farmer s
achieving & reasonable standard of living.

Yet in Caaguaz and other Aroas of recent
rolonisation the fragmentation process is already beginning
Chapter %, Section J.2.1) because sogme {farmers cannot  pay
off the debts they incurred on buving their land, and are
selling land to clesar these debis. Given the availsble

technology, they cannot make & large enough profit from
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their 10 to 20 ha. farms. Obviously some heve either bhadg
bad luck or mismanaged their debts, nevetheless the tendency
i8 worrying. Ballantyne (19%85) goes as far as to argue that
50 ha. is the wminimum Ffarm size reguired to achieve on
annual income of USFEI050 (p 1507  in these areas, which
may partly explain this tendency.

Dre must also ask what the children of these farmers
will do fpr land., Large areas in Caaguazi, Alto Parand  and
other colonisation zones have been bought by speculators or
s0ld to foreiogn ammpanieg (Rivarola, 1982). For how  long
will colonisation still provide an option in attempting to
solve t&& land distribution problem? Whiowt & solution to
the problem of low prices, or the development of more
appropriate technnlogy, a repetition of what has ocourred in
the minifundia areas is to be expected. The asocial
conditions which brought about the existence of a minifundia
and the decline in w0il fertility near the capital have
meraly besn transferred to & diftferent location.

] Towards soms Solutions

L I,

4,2.1 HWhich farmers”
Ay attempt to provide technicel and other assisztance

to cassava farmers in central Faraguay  must beglin Dy

recognising, &t the very simplest level, the siistence of

Lwo types of farmers. They hasve some coanon problems, suoh

x5 geclinihg soil fertility, hence vielde, and labowr

(==
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shartages (albeit to different degreesi. {In the whole they
use similsar technologies to produce cassava and obther orops.
They have one fundamental difference: one group mests its
subsistence reguirements for cassava, and can commercialise
the excess. The other does not mest 1ts subsistence
reguirements from the cassava produced on its own farm, and
must meet them fram_other surces. The principal causs  of
thig difference is the difference in the amount of land *to
which egach has access: both are equally integrated into the
mar ket economy. This gsimple dichotomy ought to be
broadened, because not all farmers in minifundia areas have
very small farmse, nor is the opposite true in the areas of
more recent colonisation. Some farmers who do satisfy their
cassava requirements will not be interested in producing for
the market, because they can grow more profitable crops.

The problems and processes going on o the region
which are outlined in the previcus section sugoest & number

of directiocns in which ressarch can procesd.

4.3.2 Subsistence prodguction

At certain times of the year, principally from
September until the new harvest begins in Februwary, there is
& shortage of cassava, probably apnsolute at the rommunity
leval {(that is, even assuming redisbribution of cassava
between farmers who have and baver 't got enpugh to satisty
their reguirsments), It few micro-regions 1z thers no

sctarcity but 11 is particuierly acute 10 micro-regions 15



antd 14 (where work in the HEGG/CIAT/IDRE Cassava Froject has
already begun). Therefore, vield increasing technology,
such as higher—-vyielding varigties, improved SrOppl ng
practices o soil managemsent shouwlid be readily accapted by

even the smallest farmers as  long as  they do not incur

higher costs (abour or cash:, By increasing yields &

positive contribution can be made towards nuitrition, and, by
decreasing the labour aor cash & farmer expands to get more
cassava, towards 1ncome.
Components of such a8 vyield-increasing technslogy
might include:
~ Changes in planting periocds. If continunous planting
of cassava 1s possible (except during the winterd, farmers
could extend the average length of time to harvest and hence
increasse vields, The Ffeasibility of this  would depend on
the effect of frost on young plants, planted aiter February

for example, and on the effect of drovght particolarly

betwesn November  and Fabruary. Two obhar RE-Sup-ANTE R - Ie!
guestions are: loulsd there bs encounb labour avallsasble to
permit this®? anu  Would it be teamible  wiinin the
cotton—-rassava rotatian? Feplanting atter ithe cotton

harvest, in March and April may be the most feassiblie option,

but then vyoung plants would be subjected to the risk of

froest damage.
- Bapil fertility maintensnce through  the use pf  cover
manure. HBome of this

crops, leguainous intercrops and green

work ie already planned as part of the Csssava Projsct (Brun
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et al, 198%). Again, costs must be minimal.

Successful  technology which o©an increase cassava
production for subsistence will need massive ditfusion, to
at least 40,000 farmers (if the estimate made in 4.1.4 iz
accuratel. Achieving anvihing near that figure 1s probably
the greatest challenge if one takes inte account the limited
raesources of Paraguay’'s extension service. Nevertheless,
the agents which it has know their areas of respnsihility
wall, and despite problems of access due to road guality,
the distances between BEAG's regional centres and even the
most remote communities are mot unduly large. To attempt to
reach such a large guantity of farmers would reguire contact
with groups, for example Ffarmers coopsratives, rather than
meeting farmers on an individual basis. Such organisations
have noat traditionally been favowed in Paraguay, and their
organisation would be costly and time consuming for BEAB.
Illiteracy and infreguent use of radigs would prevent
methods of massive information diftfusion Jfrom having  much
success, 2nd sc the onus must really bes on graeaster

organisation despite the political and 4financisl problems

invalved.

4.7%.7% Froduction of cassava for the markst

Farmers in aresas suwh as micro-regions 9, &, 11, 1%,
20, Z&6-30 and I3 couwld benefit i a number  of ways  from
increased cassavae marketing opportunities. Derreasses in

losses and the increase in storage time which reswult from
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treatment of fresh cassava with Mertect’ can ingcrease
farmers income (Janssen and Wheatley, 198%). Whether fthig
technology will be successful  under Paraguayvan conditians
gtill remains Lo be seen. Were it successful this msy
encourage farmers to grow more cassava, since 1t reguices
lesz labowr than cotton, their main alternative. Relative

earnings and security of the cassava market would be the

decisive factors. Because of access problems it can  be
assumed thalt post-harvest losses are currently hiah,
sgapecially when rains cause closure of rural roads.

Introduction of fresh storage technology could therefore
have a tremendous ispact by esliminating most of these
prolems.

Frovision of a market for cassava or processed by-
products duriﬁg pariods of relative zscarcity of cash, mainly
from September until March, will help farmeres to more sasily
pay +ar  labourers and meet other cash reguirvrensnts, At
presegrnt the principal market, for starch, has & demang ouarve
which peaks in March and April. and prices are al o low a0

b

the final guarter of the year. Greatest benefit would Le

derived from increassd demand during this period.

Expansion of cassava production on farms in  Dasguacd
and  other recenitly colonised areas would reguires e
introduction  of labour—-saving technology and o3 &

cassava~spacific credit  programme. Despite the fact that

razsava seems  to require less labow  tharn cotton, 1t is

unlikely that the area in the former wouid be ertenced at
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the eupense of the latter, unless there wae a drastic change
in prices. To increase cassava production would recuire
more intensive cultivation, new varieties, or an extension
af area. The latter option is uwunlikelyy farmaers avEe
neither the money to hire more labouwr or buy a tractor. 3B
it is, labour shortages cresaie problems for cultivating more
than about 12 ha,. with the aid of plough and oxen. Research
is reguired to identify whether ar not cropping system
changes can reduce labouw requirements, or alternatively
increase vields so that the farmer needn’'t cultivate as much
of his land. This latter option would have the additional
advantage of helping maintain soil +tertility, by permitting
the rotation of land and fallowing or the production of
gresnh manures on uanused land,

Credit Ffor CaSSava producers  is & NEressary
requirement both in argsas of current commercial production
ang in armas where commercial production might be encouragesd
in the futuwre. The need for credit has been oublined in
chapters 7 and 4. {Ses Figurs 4.1). Where +tarmers bhave
titles to their land they can get credit  +rom btnhe BONOF.
Ditherwise they must depend on unofficial  coredgit from
intermediaries, usually only if  the produce cobtiton, or, in
some places from the CoAH. {(miceg-regions 1, Z, 4, 18, 17,
18, 2%, 27, 28, 31 and 3I3)., Credit is usually commodiby
orientated, and unogfficial rates of repayment high. It i=
likely that the CAH would be the best sowrce of credit  for

eassava growers, despite the fact that 1t does not reach
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tarmers everywhere.
The problem of seil fertility maictenance i il
increasingly affect AFarmers in recently colanized sores.

Larger farmerse, both here and in the mimfundia areas, are

more able to adopt measures to combat fertility declic-:,
such as rotations, green mamuring and intercropping with
iegumes than area those with least rFESOUrCEeS.
Higher—-yielding cassava varieties which are adapted to poor
acid sails may grovide a short  tare solution, but  without
the adoption of i1mproved management technigues vields will
decline eventually. e with the smallest farmers, the
greatest problem ise probably that of getting & solution to
the farmer, once a low cost  labour—-urintensive package 1is
available. In areas of commergial cassavae prodoction larger
tarmers, hbthose with at  least 10 ha. of land, should be
willing and able o bear higher costs to maintain soil
fartility 1¥ marbkel opportunities are improved.

Bome arsas &g untlikely to penetit from the

i
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Increasing: the marlst for  OPsSH
by-products, if it proves possible in  Faragusey, can bring
direct advantages fo  many  faragrs.

developed, then the creation of increzsed d=ns

can help the poorest. There ezi1sis, hDwesver . ong dangsr



with such a programme, especially in the minifundia areas.

Increasing marketing opportunities, that iz, the price of

casgsava in these aresas could have Lwo negative effectis +or
the poorest farmers.
Firetly, they rely on neighbours who have more land o

provige them with cassave in times of shortage. I+ thoze
"better—off’ Ffarmers could sell that cassava =2t a higher
price, then the availability of swplus cassava would
decline, with serious eftects for the poorest sectors.

Secondly, depending on the timing of demand for
cassava, the poor would be likely to sell cassava themselves
wher  they nesded to raise cash, for example in  soms
emargency. Without an increase in productivity they would
therefore see their cassava “consumed’ .even more rapidly,
and would have even greater difficulty meeting their
reqguirements at the end of the vear.

nly by concentrating on production 1ncreases  for
subeistence on these smallest farme before the deoeveloprent
of markete for the crop  oould such & sitlustzon be averted.
Were a stable situation reached, thse creation of marbeits for
cassava could benefit both the poorest and those who are
better aff, particularly during the cash scarcity periad at

the end of the year.
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SHMMARY

Cassava plavs an extremely important part in urban  and
rural diets and as an animal Feed in Faraguay. fvaiiable
data suggest that per capita wban and ruwral consumption in
Faraguay are the highest . in Latin Aserica. CIAT is
encouraging research on the crop in Paraguay wvia a Joint
project with the agricultuwral sstension service (5.E.A.06.)
arnd IDRC of Canada. CIAT s Agroecological Btudiss Unit  hes
undertalken to characterise the project area by defining
cassava—specific micro-reglions.

A an  introduction, census date are presenbsd  which
show  that oassava production ies concentrated 1o thg
departments of {in order of ioportance? Desguard, Tthapia.
San Fedro, Paraguar:i, Cordillera, UCaszapa, buaird and Alto
Farand. Data fram « S.E.H.8. survey sugosst Lhat rmarasl per
capital cassava consumption is higher Lhan Previous
satimates, and may be as high as 30 kilograms per  annum.
Deepite the enormity of production, H.E.64:.G. didentifies &
rusber of probleams, including low soil fertility and  large
distances to market Ffrom the priccipal produding  &areas,

which constrain production and limit  the use of fthe orop

somewhat outerde of rural areas.
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The micro-region definition work has begen carried out
in the departments of Central, Cordillera, Guaira, Faraguari
and in part of Caaguazd and Caazapi. The method ubssd  draws
on secondary data and on informal and formal field survey
data, Field data are collected using a systematic-randons

sample of agricultural settlements.

The whole study area is considered to be climatically
homogeneous. fopography is on the whole undulating, bDuL

therg are somg steep cordilieras +or which separate

micro-regions are derived. Soils van be subdivided into red
and wvellow podzolics (acrisals) and hydromorphic soils
{iplanoscle and gleysols), The latter are not used Ffor
campesing agriculture. Within the podrolics some important
textural di%farenceavare identified Afrom existing maps and
by conferring with Farmers, and saoms of these provide the
bagias for defining separate micro-reglions. The ltimites ot
the micro-regions cotrespond to  thosse of the aregas  of
cultivated 1and. These are identified bv grclading

e

‘ow—-lying pasture, {forsest  and large cabile ramchesn, all

i

identifiable from available maps.

Agricultural production is differentiated on the basis

of the principsal cash crops grown. Differences in  modal
farm wsizR  are found toe exist, depsnding  on wheiher
settlements are old or newly cooionissd. Farm size,

marketing opportunities and the principal cash crops affect
factors such as cash flow, coredit aveilability and the use
of tertilizers, and are used in Lthe process of mic=a-recion

definition.
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Cassava production in both old established settlemsnte
and newer cplonies relies on traditional methods of land

preparation with plough and ox, rotation and, 1+ land is

available, fallowing. Varieties are classified according to

4

optimum age at harwvest, bt in S CHRE arsas this
classification becomes redundant and cessavae is harvested as
s00on as possibly when needsed for subsistence. Cassava is
produced for sale to Asuncidn and to starch producers in
Guaird depertment,” principally in Caeaguazy  and eastarn
Buaira. In many areas cassava shortages occur amongst  the
smallest farms, and particularly in central Paraguari.

The wariables.. and inforoation used teo define and
describe the micro-regions are presented as a @ series of
gualitative maps. The micro~regions are derived and mapped
by overlaying these and comparing bthem manually. They are

then described in @ guick-reterence table.

To gain a deeper insight  1oito some of the processes

affecting cassava production, a small farm-level swvey has

aeen carried oot on e random sample of farms in Faragusid
antd Caaguazd departments. Sire of farms in the sample is

described, and sample size distribubtion compared with census

data. Fragmentation of farme in Laagueniti 15 noted. Land

termure, cultivated area, proportion of  the fars  in ossh

rrops, farmers’ prefersnces amongst cash  orops  and  the

reasaons for their preferences  are compared  for  the two

Tt
a3
ju il
]
L]

halves of the sample. The pxistence of unutilisesd s
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vamined, Fecasuse of shortaoes of labour, many farmers in

Caaguazt do not cultivats all of their land, and tarmers in
Faraguari tend +to cultivate & higher proporticon of their
farm area. In Caaguazi this favouwrs the cultivation of
rassava as a cash crop, since it requires less labowr  and
other purchased inputs than the main alternative, cotton.

The area in recently sown, aﬁé vear, and older cassava
is described Ffor the whole sample. Farms are identi}iéﬁ
which do not have sufficient cassave to meet subsistence
needs. Bhortages of cassava are related o the cultivaetion
of & large proportion of their area in cash crops.

The area recently sown in Ccassava 1s described for the
Faraguari sample by & model which takes into account farm
size, proportion of farm area  in cash crops and the number
of animals on  the farm. This is not possible for  the
Paaguarl sample becauss some farmers sow cassava for sale.

A further model is presented which accounts for  the
atrea of one  year aid cassava {for  consumptiond aon the
Faraguari farms, utilising farm size. the proportion of farm
area devoted to cash crops, and the number of people  and
cassava consuming  animals. Those farms  From  which zome
cassava was disposed of off  the farm ars encluded from  ths
model |,

Farmers who sell rassava in Caaguazt do npt sow more of
the crop because other orops qare more profitable, In
Faraguar: those whao can mest subsistence nseds do not

nraduce the crop commercially because of low prices ilack of
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a market). Those who do not meet their subsistence
requirements cannpt sow more  for lack of land, and sust
trust that they will be able to gelt cassava from neilghbooars
or buy it.

n esach tarm, & sample of seoils hazs been collected frce
cassava fields (recently sown). Scils from Paraguari  ars
compared with those from Caaguazud. Significant differences
in pH, worganic matter content and sand, silt and c¢lay
contents exist betwesn the two zamples. Eonsidering the
short period of cultivation of the Caaguazd soils, organic
matter content Ll nevertheless low, and it i1is concluded that
the differences 1n fertijity between the two sre based on
the residual effects of natwral Fertility Ffrom {forest
clearance., 5S0il managenent (Fallowing and use of  purchased
inputs) does not ditfer bhetween the two aresas. and is  most
notable tor i1ts absence. Three soil types recranised by
farmers and used 1o define the micro-ragions sre  compared
using the sams soll  datas Significankt difisrsnces  in

texture pxigt hetween seome OoF Lhem.

In conclusion, Thas survey mebthods  and principal
fipdings are reviewed, and the results Jrom both the
micro-ragion definition and the case-siudy are integrated.
The interartion of a set of processes iz stressed. The
Juxtaposition within the study area of areas of cooasrcial

rassava production  and areas where the corop is in short

supply for subsistence are caused by and dependent upaon
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varying market opportunities, problems of cash supply,
labouwr shortages., seil fertility differences and, most
profoundly, variable access to land.

Ressarchers need to recognise the distinction between
farmere that produce the crop commercially and thoss that
rannot meet subsistence reguirements. Fossibie ways of
increasing cassava production faor subsistence, such as  the
introduction of new varieties and improved soil  management
will be acceptable to most of the poorest fafmarﬁ if they do
not involve increased costs. The advantages of increased
market opportunities for some farmers are outlined, It is
stressed that in pipifundia areas there may be negative
effects on the poorest if market opportunities are improved

before the problems of subsistence production are solved.
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AFPENDGIX 1 Semi-structured Framnswork +or Irnforeal

Interview, Cassava Froduction, Faraguay.

+J

1

R H

CROFS

What crops are cultivated?

whnich of these are most iftoportant 1) for subsistence
(including arimal fesding) 11} For sale? Which is the

most important and why?

What anxmals are bred 1) for on-farm consusstion 11

for sale? How many typically™

What a&re the main eupenses which farasrs heve to make
curing the ygar?T How 18 this soney scguired and bhow do

the solutions vary amongst different farmpe?

Which corops or products (inciuding animals! are most
reliable tor meeting cash needs? Which Crops or

products have unrellable markets and/or low prices?™
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CULTIVATION

How long do Farmers cultivate a field with the =zame

crop?  Are crops rotated? Which and over what tisg

period?

Do any farmers leave land in fallow? Which, how often

and for hoaw long?

Do any Farmers use fertilirers or manuwre on their
crops? What, for which crops? How much is applied and

when” Which farmersg?

How is  land prepared for cultivation and with what

implements?

Do any +farmers use insecticides or herbicides? Which
farmers? For which crops? wWhat products,  when  are

they used, how often and to combat what™?

LAND

Tx

How much land do farmers sow i soubsistencs crops?  How
much do  they think is n;ecessary to satisty  their

requirements, according to the size of their family?
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How much land i1s used for pasture, and how many animals
dogs it  support? How much land i1s dedicated to
torest/bush, to forast trees and to fallow land. Mg
do these guantities wvary amongst different  (sized)

farmae™

What types of land tenuwre exist, and which are most
coammon™? What are the advantages? Disadvantages

assoriated with different tvpes of tenwe?

wWhich crops are morefless likely to be cultivated by

large/small farmers? Why?

What size of farm i1s common? Do farmers have access to
morg land through other types of land ftenure?y Is  lang
in short supply? What are the effects of this an the

status of subsistence production?

CAgzava PRODUCTION

What varieties of cassava are sown, and at what age are
they harvested?

For each:

Iz it sown in monpcultwre or intercrocoped?

Intercropped with what? Flanting distances? How ouch
{area or number of plants) is socwn? When do farmers

begin tno harvest a) for subsistencey bl for sale?
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What roles do crops thal are intercropped with cassava

‘play in subsistence and income generation?

Which wvarieties of cassava vield better? Whiich
varieties does the farmer prefer, and why?
How long does cassava last once harvesting begins?

What factors control its duration?

How much cassava is lefl over sach vsar when the naw

harvest begins? UFf which varieties?

Is this variable? How do farmers decide how much  to
sow Lhe following vear?
fire cassava yields still as high as when {eroers  began

to cultivate the crop on their present fars?

How much cassava 1s uwsed for human consumpition, for how

I

many people and for animals {whioh and how many? daily’

Do any farmers experience a shortage of cassavae at  any
time?T When and why? Which fearmers”™ What types of
food are eaten when the farmer has o cassava of his

own? What is fed to animals in these periods?
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gAl.E OF CASSAVA

o farmers sell any cassava? Who and where? How much
18 scid and how often? At what prices {(current}? When

are cassava prices highest and for which market? Do

]

any farmers sSow Bume  Ccassava specifically for sale

How much? What were prices like last year and the

pravious year?

For what type of use do farmers sell cassavae (+resh

market, +arm production, stc.}

Do any tarmers process cassava on the farm? What type
of processing? Is there 2 starch factory or other
processor of cassava? To where are the asid-products

sold? At what prices?

14 there werse mors opportunities to sell osssava  wotla

farmers sow more?  Why?

What problems doss the farmer recognise which aifect or

areg associated with COSERVE production (Fesis,

PR

diseases, social problems, soil fertility, etoc.)”

SOILES AND VEGETATION

When was the settlement founded? How long has +arming

besn going on?
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Do any farms have forest? How much? Do any farmers

cultivate rozados?

How do farmers distinguish between different types of
s0il? Whalt crops and what cassavae varieties are used
in each? Iz there any significant differentiation with

respect to cassava?

What types of soil give the best vields? Where are
they in relation to taopography and dratnage ancd
vegetation? #dWhat types of weeds are found in  these?
Why do differences in Fertility occur, according to

farmers?
Do farmers notice erosion in their Jields™ Do they

cultivate all sliopes? Do they use any methods of =soil

conservation? How is land prepared on sloping ground?

Do farmers sow cassava on poorly drained soils? Which?

Does rotting poocwuwr? How is it avoidsd?
g

LARDOUR

For which activities is family lasbour used? When does

the farmer and his family have to work hardest?

For which activities is labour hired? In which months,

and in which manths is labour most euypensive?
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Do delays in cultivation ocowr due to  scarcity of
labour? When? Which activities and Crops are

atftected?

s mings {(reciprocal labour) practised in tiies

commnity?T For which activitieg?

In which monthe 1s there little or no work for

1l abhourers?

ADCESS AND MARKETING

Which grops does the farmer market and which does he

=221l tog intermediaries?

What types of transport are used by farmers to sorkaet

their prodoucs?

What type of road reaches bthe community™  How far is it
to the market where mast fermers sell theie prodoce?
SETTLEMENT CHARACTERILTICES

Dogs the community have: wlectric lighty a2 churchy a

srhool ¥
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Do extension agents wvisit the community? How often?

is there a farmer’ & cooperative or committes?

What types of rural industey or handicratis exist in

the community?

{What are the differences between older settlements and
newly established settlement in tearms  of thess

characteristics?}
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fPBuestionnaire used in the Formal Survey.

CASBAVA PRODUCTION &ND ABROZOCIDECONOMIC CHA&RACTERIBTICE

Version 2,

tctober 1985,

San Lorenzo,

Faragquay

AGROECOLOGICAL STUDIES UNIT, CIAT, COLOMEIA
ANl SERVICIO DE BEATENGION AGRICOLA BANADERA, MAG, FaRaGUAY

Suesticonnaire pdlumber

Flace:

Compafia/Lolonia

Digstrito

Departamento

Name of Intervieswer

Date of Interview.

Moty

Ywar

Day

aw

e

2y

12

nnnnnnnn

SECTION 1.1

CROFE AND OTHER

SOURCES

ITRGUME

Which of the following crops end piants are found in this

1vilg
COMFARIAT {(Mark with an in the {following table)
i.1.2 0OFf those which you have indicated which are sold only in small
gquantities {(unimportanty and which are sold ot {dmportanti?
(Mark with an "2 in the Table}
H ¥ T ¥ T 1
i § CROFZPLANT |PREGENT(DURINGIEOQLD A LITTLE  S0OLD & LOT |
i ! f THE YE&R) | : | ;
b + f + } i
i1} BARLIC | ! j |
} % — { } } — !
I 2 | aLFaLFa i | ] |
i i H i f !
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|PRESENT(DURINGISOLD A LITTLE
THE YEAR)

Rt i S SR PR (SRS DR S S D SN S W SRS R
o el e i i S PR R N SR S S SRR

. ?

MATZE

LOROP/7PLANT
MATZE
MAIZE

COTION

RICE

FEAD

BANANS

SWEET FOTATO
COFFEE

SLBAR CANE
STRAWEERRIES
SUNFLOWER
BEANS (PHABEQOLUS
CASEAVA
"CHIFAY
"LOCRRn

"TURLI PYTAY
FEANUT

RITTER ORANGE
FOTATO
FINE&PFLE
COWPEL
MELDN/WATERMELON
TORALCO
CASTOR-OTIL
TOMATO

WHEAT

R — 28

|
i
|
:
{
{

i
i
!
}
f
$
i
}
|
}
t
}
!
}
i
;
!
i
!
i
}
I
H
!
f
!
{

o b o

u

|
i
!
i
|

4
5
6
7
g
g
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17
ig
17
a

!

1
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Which of the cash crops grown provides most money for the farmers

" of thie compafia {including dairy products) 7

+
¥ m owom X " o3 B om OB W K £ k = om X £ B E RN E W R T & & mo3:omow Kk uw B E SRS R I T KN E T E S F WK R FTEE KA S oA

2 B M B W N FORO® R OEE B MW K E R R F M S ALK WA EF A KR EE RN F W E KA XK R NI W E

Which of the following non—agricultural activities are practised
By the farmers of this compafdia 7

1 Charcoal making fpr zale
2 Firewood cutting for sale
3 Handicratts

Brick-making

Others:

R . T Moy SRR R NI

#—m»»w_-awuwiw‘—mmm..“-——_‘mm

PR e s . Ty g hepdh e, e W A R
iR TN WISV SNy KU S

Which is the most important activity for sarning mongy for the
farmers here 7

; 1 ; Dale of agricultural produce E ;
H : } 1
P21 Sale of handicraftis ; ;
} 4 } |
{ E NQMMagriculéural work within the compafia i ;
¥ } - 3 H
f 4 f Mon-agricultural work outside of the companis i I

1

Generally, in which months 1e cash scarce for the familiss of the
companiia 7

N

Lf

1

s
=

b wr b e o

bre e o e o

SN S

.
SRS SR

e —— e S g
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1 CASSAVA CULTIVATION

What are the names of the first, second and third most comamunly
cultivated cassava varieties 10 this compafia 7

Wariety 1 (most common)

1
i

[Variety
3

IVariety =
i

I8
R s ol T S—
o b e e e

Do the farmers here sow a variety of cassava for harvest around
2

about & months after planting 7

Yeg

No

vl -
I S
RS .

I1¥ they do, what is it called? {Indicate mare if Lhey sow aore
than onel

® W B % M E R X E K R W N OE RN EEEOENEE S W E ¥ A F NN MK E MR E W R RRR K F X KK MW EE NE R KR K NN E R M

Bom o ox oW ow o w ot om BB OW MK R R ® o m oMok X E E W MOE N R E R A N EE NG E ME EME S KX A EEELAEE R E XN NH R W

Do the farmers here sow a variety of cassava for harvest around

about a year after planting 7 : ; ;
P Yes | ]
R
Lo

Lo—

H H

I+ they do, what 13 it called? {(Indicate mors i{ they cow more
than ane)
2 M T oW o ¥ oE oW O™ Y ON N R oW M OB oOE K% ¥ & F X VU OW oM ¥ KN F E X Ao »w

M E R R R R E R R I T I e S O e O O T O R I A L A T I T N A 2

Do the farmers here sow & variety of cassava for harvest 168
months or more after planting?

Yes

|
No } i
1

If they do, what is 1t called. {Indicate more if¥ they sow more
thamn one)

AW % 3 & % o= om & & Kk %W OB W om o ¥ ¥ OE R KWWK R K F & F R E N E R B I KTFREETNE AW g+ RN

K & w A 3 3 M oE & B K & K & # F E B N K ® 4 &2 3 %X F R OE B W W K ®E om E & 4 k 5 K A F 4 B » ¥ N M ¥ 7 I ¥ T X K EFWE AW EXT
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2. 1.5 Which of the varieties of cassava named are used +or the
following:

! i USE z VARIETIES ;
4 1 j }
| 1 | Bubsistence ] i
| § i i
I 2 | Bale i i
k } | )
i 31 Others: i |
b + } |
! ! I }
14 k3 i 1
I Y What are the cropping systems in whigh cassava is sown in the

comnpania °

CROPPING SYSTEM AGE OF THE CROF

| ] } |
i { | Year Une | Year Two |
| { { : |
| 1 | Monopculture ] i f
i H i i }
P2 1 Intercropped with maize | i {
3 H | ] {
I 3 | Intercropped with cowpea ! | |
1 1 1 3 H
i L 1 ¥ k]
! 4 | Intercropped with melon/watermelon] ! !
i H . i i f
I 9 | Inmntercropped with peanut l | %
t i } t |
! | Intercropped with ohbher: | i {
} } { { i
i i I § !
L £ i i H
la7 Which is the most common cropping system practised by the farmers

in this compafia 7

For recently sown cassava?

For cne year old caszava?

R

!
}
!
¢
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Z BALE OF CASSAYA

Do ftarmers in the compania sell their cassava?

f H ¥
[ Yes | {
e T |
| Mo f i
H i i
I+ cassava 1s not sold, continue in Seckion 2.3,
Where do they sell their cassava, and o whom 7
™ b T
i 1 | On the farms, to neighbours |
H 3 1
F H 1
I 2 1 On the farm to an intermediary i
— } : -
P31 In a nearby town to an intermediary §
{ H I}
H 1] T i
I 4 [ In a nearby town, to the inhabitant=z |
1 i § -
IS5 | In fAsuncidn’s Mercado de dbasto 1
1 B -~ i
f {4 H I
i [ Other: i
H 4 } :
| i | l
i i - 1 §
In which months is most cassava sold 7
[ —— L] k] ) T i T ¥ ¥ T H H 3
b 2P F Mmoo Al M JF 3 AL SO N D
b~ } } f } . 4 f i } . } {
i i f t i i ] J i I i ! {
| - | & ] i i ) i t i ! H
In which months i1s little gr no cessava sold ¢
] E 1 T T T H F T ¥ 14 H ¥
i3 F M oAt My T 2 A BT D N LD
! | j } : } ¢ 4 } : i - {
! ; ] i ! ! § | i { ! | :
i i i H 1 i 1 H ] 3 | 3 H

1€ caszava is sald to an interaoedlary

taken to 7

{on the farmi

where is it
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SECTTON

T

Lol

-1

RS

What is it sold for 7

Fresh consumption

Starch production

B O T

Qther:

k)

b et b e

Y STARCH. PRODUCTION

Does anvbody make starch in this conpafia 7

H T ¥

(If not, continue in Section Z.4) | Yes 1 ;
3 ] :
I Mo H i
[ H ]

In which meonths is most starch made?

T T k] ¥ 1 T L ¥ T 14 14 1

P d i F ] Mo A Mt J ot Jd 1 A 8 1 0 I N i D }

H H i i i ] 3 i i i i i3 §

i H L H H _WI T 1] T ¥ 4 ¥ 1

i i i i I i I : { i } | |

1. H { H } i i H H i i | i

Which cassava varielies are used +or starch praduciion™

L R N T T T O R I I O e I L T T I T R T N I I R T S S RIS I ST )

Is the starch gproduced here sold

¥ H ¥ 1
PO ] Mo ! !
' { } i
] 1 | A little | i
: } f |
[ 2 | & lot | i
i, ! i }
(14 none is sold, continue in Ssction 2.4)

Where 18 1t sold 7

’ﬂ’ﬁ"ﬂ‘-‘.‘g"‘.“'--“‘-&“‘-.‘l"“&’ﬂ‘"-l'l‘illl-“ﬁ’.

mow R R Mo oW KA M NN MW FEOE R YK MR EEE R L I I S L T I T O S R R
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In which months ig no starch sold, or least starch sold?

P 3 LF LM oAd M 31 JFb Al S0 N D |
| et 4 — | : 5 % ; y
i f | i 1 ! k ! x ! ; s z
i i 1. i i H 1 k 1 I i i H

Do any starch producers here buy cassava to make starch?

¥ os

Mo

!
L2
I
t

o b e o

Do they buy in a local market?

Yo

,.,WM.._M.
= 4
o}

RN S

U IR

Where?

T ow O oM OE WO N W oM X R MR OE R RS M E W KN E N OMEE KR KB ¥ K WKW OB R OMOE NS kN moEOEMEE R MEAEE R RER KK E

Do they buy from intermediarigs that bring cassava from other
zones’

-
1
L

=
W]
U N

R g

Where do the intermediariegs bring the cassava from’

oW m o # T R oM OB s L oW omoR B ow M O%® E & E B 4 N mE N F K ST M ORE E W ON DM OB WM PR WM OEE L R OB x BB MK R R W E W

mmmmmmmmm L O R R R R A A AL

4 OTHER _ABFPECTS OF CASSAVA FPRODUCTION

Do any farmers experisnce & shortagesscarcity of cassava {(for

subsistencey 7

H 1 ¥ ¥
| & | There is never shoritage of cassava i i
pr b } 4
L i Some farmers run short I H
L 4 i i §
£ F T 3
P 2 | The majority of farmers run short I i
i i. H 3

{(I+ there i never any scarcity/shortage of cassava, continue in
Section 2.4.4)
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in which months 1g scarcity superienced?

1

o

i J F M A ™ J J A

o

i o
L. D
LT NES—
PR
P el m— g
R S
R T ——
P e e v

L]

k
|
;

b e o -

EMRE S

Wny do some farmers auperience scarclibty of cassava on btheir

farms’?

I 1 ] Lack of land to sow enough ] |
i + ¢ |
I 2 | They begin to harvest too early | !
H i 1 i
FE | They sell cassava and don't leave snough ] i
1 | For thelir needs i ;
3 k| 1 §
1 £ v 1
1 4 | They don’'t have enough seed i }
[ 1 H i
f | Others: ! [
] } i !
I | i i
i i 1 j

Does cassava get stolen 1in this compafiia®

| ¥ ]
| Yes | ]
I } 4
b Mo | i
i 3 ]

I+ it dpes, in which months does it tend to happen 7

I 2 v F M oAt MYy I 31 oA S0 N D

! 4 } { } } 1 1 i } } } |

i i i | i I l E i | i ! |

N [ ] i i i H L i H S 1. H

1f there is shortage of cassava for some farmers, do they bring

crassava from elesewhere to mepet btheir mesds?

[ I

| S H

] Yes !

- s

| Mo i

i H
In which months?
S S S S T & S T = T I & N AR J ST SN SN ~ S A - S N N NS o AR S S
b : -4 : } ~} -t + -+ ! } i i
| i i ] i 1 ! i i 1 i i H
L H 1 - L i L i 1] ] . i !




204

2.4.5.2 From where do they bring cassavary

® K W E w X R R OFE N ox RoE R AR MR R E E M ® Kow B MW MR E O T AN EE K KT MR FoRRE WKW N KR & M ox ok & F o oK M N K T W

Za b b o intermediaries bring cassava from cthe zones to sell in this
compafia’
1 3 Y
I Yes | i
- 4 {
i HNo t |
H el y)
Pad.b01 In which months?
T ey ¥ Y t T H i T t T T }
3P F ML oA ML I I a8 510 TN T D
} } } i } t - } } | : { }
J i ¢ | l i i I | i i ! i
-~ I i H i H i i i H J i i
204,65 From where do they bring the cazsava?

$ A % B oA K W koW owomom kK E MM E N KT E RN OE L KM D W N EE KX KWK

W& % F R E W OE # m oA W K E AN R R ® oA R kR E IR RN ®EE NS E S A A K ET N K ET XYWL T W AT WEE S MNRENNEE A Aoy

2. 8.7 What production problems affect cassave here, and which varietie
suffer damage™

VARTETIES AFFECTED

FROBLEMS

L

Root rots after prolonged rain

rd

Stemborerg 7

Hornworm 7

Foor germination due to droaght

Others:

JEUNRTE N IS SRS U S

i sl . T T
i

e T T S TP W SRS S

L, SUS PRI WA SR S NN
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i e . £ T A R S o e i i o b e b s o o St o i i o i St o . o i S Mo W R, o S i v e .t i S o st st . M . S Wi e e W Sk i, A ek

PARTHENT 3 10- 50~ 200~ Totai Totail
strict g f-¢1 1-{5 {10 {50 {200 <1000 1040+~ {5 ha.
RABUARI
raguari 30 233 510 114 102 12 it 3 833 i679
ahay 138 258 G20 aGs 394 29 3 1 1314 2253
apucl 7 328 328 105 156 24 37 3z 563 1087
ballerqg 57 97 503 278 339 I3 7 i 537 1315
rapequd 7 533 1740 &40 32% 82 5 1 2302 1589
rabar 3 77 I40 205 225 21 1 4 420 874
Lolmena 1 18 132 121 201 30 ] g 151 508
LYapey 2 B3 543 356 340 50 12 18 548 1444
Fayi 17 340 539 239 95 15 4 0 101é 1373
lindy 43 iB2 1042 344 204 37 14 7 1459 2077
yquyhi 3 243 hi4 i51 124 34 ig i3 8&2 120%
jue G.de Sta, Crus 0 357 El8 334 283 24 3 i 1175 18902
Jucas i1 183 203 377 238 ¢ 2 o 187 393
icuary-Mi 3 124 1940 &5 118 32 7] o 317 537
juar én 39 &23 1077 33 139 5 & 3 173% 2223
24T 5 256 1284 764 B33 109 30 g 1345 3280
rtimi 15 144 453 1l 217 23 13 Z 508 1201
Total A47 4285 11576 S282 4539y 632 18% 74 15088 268246

TOTAL 3773 20483 47743 30497 25750 2553 &6 284 VIV 131723

. i i S Al Y o L B A BT TR Al B L S MM Al e LR Bl Pl S T TR AR B s WD A A AR Yl Ak Ak o et Hh ol o i o o o o e 5h o 4t ek o i o ot 1l s e b ke . g e e e Sl i ks i o ot Yo e S
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DEFARTMENT } G- 16~ 50~ 200- Total Total
District, ¢ G-t i~45 <18 CBO €204 {1000 10004 23 ha.
GURIRA
Villarrica 145 595 38 447 338 36 14 4 1678 2319 |
Boria # 119 505 igi 381 15 13 4 £33 1457
J.E. Estigarribia 3 43 195 277 433 78 B Z 241 1039
B.3. Troche 3 38 29% 343 232 {2 g 0 8G0 587
Cnel, Hartine:z Be 186 268 119 o8 & 3 2 542 730
F.P., Cardopzo 2 152 324 7 59 13 2 1 478 a4
E. Daray g Bi 404 327 273 19 3 G 490 1112
£ol. Independencia o 1468 554 834 124 Y] 2] 4] 722 2354
Itape 20 i%9 440 173 109 i0 i 2 419 914
Tturbe 53 B2 283 183 202 23 9 3 418 B39
José Fassardi 1 59 J10 147 115 5 2 3 370 6859
Mborayaty 54 183 36 18¢ L&4 22 7 3 543 221
Ratalicip Talavera 11 146 254 219 127 B 0 0 411 783
Aumi 3 21 159 150 1590 & o 0 183 489
San Salvador 4z 56 157 74 a8 14 4 H 238 434
Yataitay 5 275 248 94 30 3 2 2 528 439
Paso Yobai 2 &1 i8g 220 It 34 & 2 231 844
San Agustin ) 15 59 34 294 it 2 0 74 379
Total 433 24546 5794 4407 I435 353 78 24 g83s 16692
CRAGUAZU
fnel. Dviedo 2} 355 2072 1944 16450 &4 23 i0 2635 8325
Caaguazd 21 b8 3591 3080 1545 13 ; 4 42490 208
Carayaé 33 150 584 5964 igs 33 21 4 469 1709
Cecilio Basz i 2 3a9 267 344 I jod 4 372 1925
J.R. Lhéve: 16 117 589 B20 497 49 1B 3 714 2163
J.M. Frutos 4 96 350G 484 279 i3 5 g b44 1545
Repatriacién 7 5& 5533 1170 itde 39 4 i 416 2974
Hugo Birgeszner g 124 3gé 363 329 &7 it & S04 122
San Joaguin 4 147 g39 673 30 Z6 12 3 1105 232%
San José 26 248 E90 499 0B BT 18 B T&a2 1829
Yhu 53 141 257 1847 1721 i6é 37 19 1141 4831
- Total 180 2374 11381 119462 G243 758 200 &4 13424 I508Y9
CAATAFA
Caazaps &1 342 1186 &85 727 74 28 5 1583 3089
Bbas 14 19 335 147 748 3z ! 0 4400 134E
Buena Vista g 53 235 192 162 ig G { 297 678
Moigcés Bertoni yi 119 229 165 &4 is g it 341 aBg
Bral. Kaor:ifhigo i1 B3 212 245 267 25 5 2 I0¢ 854
Maciel 1é 854 293 177 97 g 3 & 23 bi§
Han Juan Nepampucens 3 2594 &£51 &88 1480 125 ig & Y10 28240
Tabai 1% 29 k301 198 241 4g g i 359 BS5
Yeoroc 3] &% 3z 184 177 33 B 7 398 867
Yuty 43 457 i718 736 ge7? ¥Z2 29 20 £2i% 879
Total 194 1497 5445 3408 4472 472 97 E] Filh 15443

£, S T U U ST 2 W T = I O AR BT 0.l T W TN Y T R i e i i s A S O S i Wk R o D ML S o WA S M i S i i, s it Al R, Rl . M Ok R 58 A A L 4 S A, SR . SR T S TS o e R
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FENBIX b: Fare size distribution by Bepartment and District, 1981. {Bperce: Censp
cianal Agropecuaric 1981, Datos Preliminares. M.A.G.).

e e o s i s e e e s e e e W Al Sl 7 S s o s T e e S s i s o
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FARM S1Z& CATEBORIES (Ha.!)

i R e . i i i s i o B A, ST o P . S A A LA, A, S W oo v e e M e ol VMY AL e W A AL A Al L W SR Al o A A o e et e o e

e Wt e s o e T

FARTHENT 5~ 10~ 50~ 200- Tota:r Total
strict 0 -1 1-45 <10 L850 (200 (10600 1000+ <5 ha.
KTRAL
egua &7 554 350 91 63 7 0 { %71 1137
niaté 153 788 580 177 79 4 ! 0 1921 1782
5. de la Mora 93 122 13 3 & 0 9 ] 728 237
arambaré 16 2462 134 44 21 3 i f 414 483
i 3 667 1176 359 153 ) 2 i 1840 2361
zgud 6546 444 Thb 192 b2 ) { 0 1842 2094
pbiare 171 57 36 2 P ¢ 0 Y 258 242
mp i 0 42 520 27 39 23 9 2 ¥ #33 304
i 133 591 332 63 i3 & 3 2 1054 1173
~igno R, Alonso 81 140 &4 & i& g 0 9 o5 277
vz Italia 1 154 214 134 113 ? kA ¢ 349 &28
nhy 54 309 152 26 5 t 0 0 517 949
v Aptanio 2 210 76 11 it 2 ¢ 1 307 331
y Lorenzo 279 498 23 4 ¢ 24 972
12 Elisa 24 1B8s 15 g ] 325 333
Ieta 14 284 127 22 10 221 1241
carai Th 127 55 11 3 371 487
né 43 78 23 i g 297 356%
Total 1958 5987 ga0 83 258 132532 184633
DiLLERA
e Cupé 137 374 514 283 197 14 z i 1izt 161%
0€E 3 138 453 208 174 21 2z & PR 1202
oyns y Esteros 34 4740 703 223 225 It i3 1l 1209 171¢
ri 59 308 S20 230 144 i& & g 8BS 1302
aguatay & 275 1124 397 273 23 & 3 1447 2149
oeCada 54 123 i03 53 52 5 ] 2 29¢ L0
ebip fvala 4é 348 4ié 57 2463 id & b 1016 1651
a FPury 5 239 &45 253 117 q i & BY3 1273
curubi de {a C. 1 134 J41 29 104 3 3 G &7¢8 1047
n de Hera 32 192 248 g3 57 14 7 3 385 599
z Bfande LG 21 173 g4 4B & 4 2 06 RELT:
cavaty 17 $52 23t 148 159 i4 3 3 340 &£18
va Loloabia g 57 170 228 121 B f i 2318 L
ihebuy 87 488 1024 £G4 479 24 i 0 1599 2657
de Margnp 20 138 31§ 32 g7 i i f 474 897
Kernardino 0 157 135 g1 bt & 0 Y 292 £39
ta Elens (: 73 297 147 70 7 7 @ 270 s0¢
ati 36 145 306 264 135 i2 i1 3 481 954
enzuela { S5e 353 223 278 25 2 0 411 239
Total 581 3i9Gs 8877 A419 g2 258 T3 29 13042 20847

e i s S o e b i e S . e e P . e o o ik i o e Al M A Mk Sl SR B A A L R g et T L A B Tt . KL LR A L L B AL e S S R T M T O . e B S o G A P S s i Y Ot
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Fars #rez in

L
i3
A
15
48
&
48
L
50
at
52
3
o4
i

Hp.of animals fed cazsava

frea groupied  Area occupied  Area pooupied  Musber of  Nusber of
fallow by matoral by artifical by forest adults children
pastures pasteres sitk  adult  young
tows. pigs plgs

20000 30060 15000 . B0 4 3 3 3 0
10409 3 ¢ 0 3 3 ¢ 0 2
4000 ¢ f 20000 3 3 1 2 9
20000 9 @ 0 4 3 H 3 ]
0 1000 ¢ 5000 i 19 4 ¢ L

0 # 15000 30000 2 4 2 5 ?

] @ 10060 40000 4 0 ] 0 &

8 9 L 2900 3 2 3 2 9
20000 10000 0 g 2 3 i 0 2
H ¢ 15000 50090 § 3 2 1 ]

0 30000 9 6§ 4 4 g 0 3
2500 ] 9 15000 5 2 3 7 ¢
¢ 2500 0 20008 3 i 2 0 ]

¢ 7300 1060 18660 S 8§ t ¢ 0

QEgh

|
|

b K 3 3 R e RO S I R BT O R

hoerses

AR I — B =~ T e R e S e W]

PRI oo g e e T g

T e A
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re #reg in  fArea occupied  frea ocrupied  Area ocrupied  Nusber of  Nusher of fin.of aniwals fed cavsava
tallok by natural by artifical by torest adults children
pastures pastures sile  adult  young  oxEn borses

cows. [pigs  pigs

|
|

b 20000 9 0 0 3 5 ] i D 8 2
212006 g 0 0 2 8 ) 2 b 0 ¢
3 b ¢ 0 6 2 5 ! 3 b 0 0
4 ] B 0 0 3 b 6 2 b 0 o
5 0 00 160 2 5 b 1 o 7 b
§ ¢ 0 20000 7500 ? 0 i 4 9 2 9
7 o 80000 10500 0 2 1 1 i ? 0 0
8 0 9 ¢ 8500 4 5 1 b Z 2 ¢
g 0 0 0 8 2 5 1 o 1 0 ¢
6 0 5000 4 g 1 0 3 t ¢ 0 b
L 5000 ¢ o 5000 7 1 3 3 3 0 ¢
2 ¢ o 0 0 2 ¥ 1 b 2 0 0
3 15600 15000 2300 0 5 $ 0 12 0 b ¢
3 b b 0 o 3 0 2 z D 9 0
5 5040 y 500 g 2 % t 5 3 2 0
: 0 5900 5000 6 5 5 3 ¢ 2 7 b
2 6 10060 0 I ? 4 0 3 0 8 9
: 500 9 10000 0 3 Y, 2 2 o 0 0
9 0 0 14000 5000 2 4 3 2 ¢ o 0
] 0 9 1400 0 3 7 9 2 9 ) 0
1 ¢ 0 4 9 2 3 ¢ 2 o ) 6
) 10060 H 5004 0 3 T 2 3 9 4 1
! o 0 0 B 3 2 ! 2 p 2 0
s 0 15300 b 0 2 b ! 6 ? 6 ¢
; 0 0 10600 0 ? 7 2 8 ? 2 8
s ¢ 9 7000 0 3 3 i 5 i 2 9
? - <000 ¢ 0 2 g 0 0 0 4 9
] ¢ 15000 5000 0 3 3 : $ 0 2 i
; § 15000 ] i 5 19 1 i 0 8 0
3 0 20000 ¢ 0 t 0 0 0 ¢ 0 ¢
10060 0 15009 25000 5 6 8 o 0 7 6
% ¢ 5000 0 5500 4 2 3 5 ¢ 2 ¢
] ¢ 0 o 16000 8 5 3 g g 2 ¢
; g ¢ 0 7560 2 5 1 ! g 2 0
! ¢ ] 0 5009 3 7 i 1 ¢ 6 ¢
. 0 50090 0 10500 4 2 2 1 3 s 6
i ¢ g o 0 7 t ¢ : 1 0 ¢
75000 J 20000 15000 2 2 4 1 b ! b
' ¢ 6 15000 8000 3 5 % 7 b : t
20006 & 9 20000 § 7 i b 3 2 g

136000 v o 7500 4 5 o 3 ¢ 0 ¥
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Farg  Estimsted Area firea occupied Area orcupied by  Ares occupied  Ares osocupiec by

#rea fultivated Perrent” by cash crops recently somn by 1 year old Z year uld and
£a552ve zassava cider cassave

12 227133 7733 H.G $0000 20000 20000 S04

I 45385 <3385 7.3 25000 000 000 ¢

14 184900 119900 4,8 000 30000 5000 {

43 84200 61200 0.9 50400 10000 5000 b

46 154500 g1400 10,5 0060 . 15000 7300 1200
57 {Ta856 56650 511 55000 25000 5600 ¢

1 216000 Ta0060  bb.7 135080 20000 4000 4
4% 52906 20400 h.4 36509 11300 5349 f

50 B7000 37060 65.5 45000 30000 3000 1060
5 167700 87700 2.3 0000 40000 50060 ]

52 63500 35400 .1 19060 25640 4040 0
53 S6108 36100 8.3 315060 1504 17560 300

54 B4500w H0090 H.a 43000 2360 5000 5060

a5 125760 90200 72.% 54250 18500 { 3600
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BPFERNIY 5. Gelected land-use gata, inhabitants and animals which are fed cassave from the
rase-study sample of farss,

fars  Estimated firez frez occupied  Area occupied by Ares occupied  Ares ctcupied by
frea Euttivated Percent by cash crops recently sown by 1 year oid 7 year ald and
rassava £asgaya plder cassava
0% {57108 135108 85.% 100000 10000 3060 4
a7 Tod7h 43974 B3.6 22500 2500 ¢ @
03 29970 29820 98.3 15600 00 1260 ]
ik 13300 32400 97.3 2400 2560 1500 0
5 31140 3bB4¢ 8.0 17500 00 1000 ¢
e 104400 7EOG .1 41954 1560 339 0
47 2itiog 121506 57.4 BAGD0 13000 BODE ¢
08 94550 BEFSL #1.0 35000 BYOU 28¢0 ]
o9 17456 HYel 93.1 106060 2000 500 0
it 21200 14700 $9.3 1800 4500 788 §
! 187174 87170 81.3 40040 8009 3000 0
1z 241ak 226b6 53.8 1600 5504 3000 4
12 1381448 103806 4.6 33750 19506 3004 . g
it s6I16 42316 $3.% 21008 13400 2766 0
15 46112 38417 8.4 26750 BOOD 1800 0
! 93625 83p73 B9.3 n50%0 b500 4300 6
17 §1245 31345 75.7 LE500 SO0 160G e
16 BATL0 L4500 16.9 40049 11000 4040 ]
{5 83435 41436 £5.3 26840 320 RIETH i
0 21450 24850 90,3 15000 G400 ¢ &
3 I 115 ¥l 19176 §5.0 G750 KiE g 0
¥ 155400 BE900 78.5 3350 RH0G £504 i
pAS 1335 BRE2S 85,2 15460 3500 o i
7% 4748 30780 818 20050 Ppee] i {
25 71876 qge 55,7 1EO00 Jals A5 ]
2 108275 GBS §a,7 2000 B0 Ta08 &
7 19325 T332 92.4 4500 B0 4504 ¢
P 5578 35076 b4.0 e L TE] pliGE &
29 58725 872 £5.9 B0 11509 3404 ¢
b1 34350 33050 £0.0 22500 1306 806 g
31 200050 135EED 62.4 120200 158060 il 0
32 §3426 18426 gi.Y 4600 T400 00 {
kM 111536 §31330 2.1 BGO00 35000 4000 0
34 &1400 §4160 ik R§H L HEEHE 1800 4
35 48325 4GB25 BL.5 37600 15060 1200 @
36 105306 55364 43.48 23000 &850 2500 2500
5y 14450 12430 Bb. 1 2000 2600 g b
38 104454 35494 3.3 3000 ik BOGE g
3% 218725 CAYRE 42,8 £1006 12560 5600 1600
40 126650 BAHOG be.3 44000 164900 10004 H
i 74560 70400 32.8 35000 & a6 ¢



D4,

TR0

Whnen was the last time the field was lefit in fallow and
for how long?

Have yvou ever applied fertilizers or animal manure to
this +field? When {approximately!, what type af
fertilizer did you apply and how ouch?




CZ. Have vou used chemical fertilizer this vear?

[
3

H Yas i ,

tMo 1

On which crops?

SECTION D.  S0OIL SAMPLE

501l sample, to be collected from the farmer's recently sown
cassava field.

Depth of sample (corespit): cm

D1, Description of field:

Topographys

Type of soil according to farmer:

Crops prasert:

DR, Use last year:

D3, U=zme the vear bhetorse last:




Bz,

Why don’t vou plant more cassava?

SECTION €, USE OF CREDIT AND FERTILIZERS

C1.

Did vou get credit this year?

It yes, from whoo

s

I Yes | }
R S—
Mo ]

| PO NE—

What for, and what form tdid the credit ts
seads, etoc. )

bim

{money .

I+ you have cattle or cxen, do vou collect the

what do you do with 1t7

| S ]

lYes | !
e
INo i 1

IS Sv—

manure?

e g

[EmR—
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B3, Do oyou still have cassava Ffor consumption at  the

present time?  (sse AZ)

If you do still have cassava, how long do vou  beliave
it will last?

Bé&. It yvou do not noreally produce enough  cassave  for
subsigtence, or 1f you have run out during recent
years, why do you think this happens?

B7. Have you sold cassava this yesr e gy
{Yes | i
et S
LRE =R i
| S S

I¥ vou have, how much did you sell, approrimatel v,
wher, where/who to?

—

Date Guantity sold Destinationbuyer

I
i
|
;
!

l

fm e g = e e e
PR R U S SO
SR KR AN S

!
4
i
'




SECTION B, CASSAVA PRODUCTION AND USE

.Bl.

ey
o

-
et W

B4,

MHow many people are there living permanently on he
farm?

Aduits (14 +)

Children (< 14} -

Do vou have a milk cow, pigs, or other anisals which
are fod cassava regularliv? How many?

IMilE cows
L

iFigs

p.

Others:

o af wmin i e whim bt et b o o d
i e S " RPRPHI. R YRR WU

o gt T e e

What date {(fgr example to the nearest 172 oonth)  did
vou beain to harvest new cassava Lhis vear?

Why did vou begin to harvest at that time?

When you began  to harvest new cassava, did you still
have cassava from last yvear, or had it run out?

I+ it had already run oui, For how many months
approxkimately did you not have vour own cassava?
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Which crops do you prefer to grow for sale and why?

Ab.

et e e amme s e Ghh Wl et e o s ey e —— ——e
. —— —— —

REABONE

b iy R et SIS " S SR

CROF

1oL

i B T S S SRR P =~




Crop Intercropped or Area (m*=} Sale or
associated with (No, of lines, subsisterce
(Do not repeat iength and
for intercrops? distance between)

Tobacco

Castor oil

Tomato

Brapes

Yerba Mate

Squash

Vegetable garden

thers:

a4, How much of the farm (approvimately) is oecupied by
the folliowing:

Lo

i lise i firea (m™)
4 H

iFallow {(Cocureé)

i

¥

INatural passtures

{

¥

{Artiticial pastures

iForast

1
r

iUnoccupied land including
b {tHouse) 2
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iOther:
!
i

A%5. I+f farmer does not use 2ll the land on his farm  {(for
example i+ he has forest or fallow land) why not?




A%, Which of the following crops are present on this

2

id

tarm,

and how much area does esch ococupy, i0 monoculture  and

intercropped?

State whether esach is grown

principally

for male ar $for subsistence.

Intercropped or

frea {(m™) Sale or

Crop associated with {No. of lines, subsistence

(Do not repesat length and
for intercrops) distance between)

Garlic

Alfalta

Cotton

Riece

Feas

Banéna

Sweet potato

Bugar tane

Htrawberries

Eeans

{(Fhesenlus V.2

Cazsava:

Recently sown

One yvear old

2 or moreg years

old

Maize "chipa”

Matze “locro"

Maize “tupi pyta’

Feanuts

Bitter orange

Fotato

Finsapple

Cowpes

Watarmelon/mslon

Soya
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AFFENDIX 43 fluestionnaire used in case-study samples in
Faraguari and Daaguazd,

LAND USE AND CASSAVA FRODUCT ION

S.E. Carter. Agro-ecelogical Studies Unit
Cali, Colombia
Version 2, {ctobse 1985. San Laorenzo, Faraguay

| S
fuestionnaire number | | Date: _
et
Compafiia
Distrito
SECTIOM A. LAND USE:
Al. How many hectares has vour farm in total® m=

Do vou own youir land or acocupy it without a titieT

{If respondent gwns the farm 1L showld be distinguished
whether he has his title, mr o ies  in the process  of
acguiring it {(provisional ownership))

AZ. Do you cultivate land on scomebody slse’ s farm or  rent
land?
| I
| Yes | 1
bt @& =
iNo !
DS T

I+ yes, under what form of tenure™

Total &rsa (sum of AL and AZ):




APPENDIX X:

MNamed

formal survey.

|
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12,
1%,
14.
15.
16.
17
18.
19.

20,

2l

Acd chara
Azabache
Azuca—:
Brazilero
Eaballere (caballero-i)
Land (cano—i}
Cand guazud
Cand FPytaéa—i
ﬁele
Chaco
Chara
Chiguita

Clavel

{makardy chard—{;

Corncepcldén (conghs)
conche-i

Coronel

Curuguaty

Curupica—y

Eapecial

Eﬁaeaialwi

Jhovy

Lambaré-—i

Mamone

Mandi—é Coronel Ovieds
Mandi-~d Fyta

Meza-i

Mit&

Morenita

Morpti (Rama Morotid
Palanca

Falomita

Faraguari

Cassava varielties

Tava—i?

recorded during the
LA Firanyt

E4. Fomberdi

5. Funta Acud

Jh.  Pytai-i

27.  Guerobe

8. Rai

7. HRaza

40, Raza-i

41. FRama Fytd (Fyta)

4%, Rubito

Tra Say-vu

44, Bay-vyd-i

45, Befiorita

45, Heforita guazd

47. bBeforita pyta

48, Seforita tempranera

49, Tagd
S, Tacuari
i Tacuard ihoyy
2. Tarcuard may -yl
oS Tapo vo-&

54, Tiki

55, Togue—i

6. Toledo (Toledo-{)
5. Tota
53. Verde olivo

59.  Yacarati-a
A, Yerubi
&1, Yeruti rcaballerc
&2, Yerubi-—i

F. Yerutsi-jhovy

LG, ¥ (Yu—i



SECTION

A

PR

6.3

"
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.5 CREDITO .
j
Do any farmers in the compafia get credit to finance their cropst
¥ ! "'"“1%
! Yeo i .f:
| 4
I Ng ! i
1 i ii
Who provides them with cradit?
{1 | Friends {private souwrces) i i
[ i H §
I 2 1| Intermediaries } i
L i 1 2
| 2 {1 Banro Nacional de Fomento | |
! { i I
| 4 | Drédito Agricola de Habilitacién ! i
e § ; -1
! [ Gther: i i
b } { ]
! ! i i
[ ] i j
Far which crops is credit available?
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DA S B~ How do they take them to markelt {(means of transporf)?

I T I R N I e I O T T O O e I I I I T A R R A e R
SECTION 3.5 LAND TENUIRE AND FARM ST7F
KT | What size of farm is most common in the gompadia™

F H ¥ K

1t Less than 3 hectares i !

H 4 i 1

i ¥ H 1

P21 37 hectares i ]

| i } }

t ki T *

I % 1 Mpre then 7 hectares ! §

i L ] i
.08 What type of tenure do most farmer in the compania have?

H 1 £ 1

I 1] Titled ownership ! ]

4 i 1 H

13 H ¥ i

I 21 Frovisional ownership i :

[ 14 i i

3 k3 H i

I 3§ Bguatting i f

i i i H
G S5 Do any farmers raent land in the compafia toayvment in cash:??

¥ 1 T A

t 11 Mesbody i ;

} i ; f

b2 1 Some farmers ] i

1 E I H

1 k) ¥ 1!

P 2 1 The maljority of the farmers | i

1 i 1 i
T, 4 Do any farmers sharecrop land in the compaiis (paying with

produce)?

e ¥ T ]

i 1 | hNobody { 1

(N A—

| 2 | Some tarmers ! i

i 3 1 H

EH ] ¥ H

T The majority of the farmers { {

i ] H s
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ECTION Z.4 ACCESS AND MARFETING

B i s ser A

A1 . Which of the following types of roads serve the companis?

| 1 | Digt ! I

i { : {

i 2 1 Cobbled | i

e % ¥

I 2 | Asphalt ! L

1 i, H i
S R I¥ there is only a dirt road, how far is it to the nesrest

asphalt or cobbled road?

W M A K R RO NS R E e KW KR W RE R R MR E F AW N X ENEENFEREEEENETREERKET R AT KK T RN W K &R

4.2 If sugar~cane is cultivated +or sale in the compafia, does tharaz
exist a winch for loading cane onto trucks in the compsania™ ‘
L T 15
i Yes | i
- i I
H ¥ +
i No | f e
L 1| I

4.2 1 If there isn’'t, how far away is bthe nearest?
LI I I I I B I B L I I I N I O T I N DL T A T B B L DL I O N DL TR UL T DN T DL L L L I T DL BN I N B I B I R

4.3 Iz thers an interaediary who buys agricultuwral produce from the
farmers in the compania™

i ¥ 1
| Yes | .
i 1 I

H ¥ 1

I No i i
: : P

4.7%.1 If there is, which crops, etc. doess he buy most often?

4 B = = B E B ¥ ® ® B ®% w B M 3 ¥ & W R N B ®m @ WM ¥ &k ¥ = K B mw A W E K & T W ON B B L A L T L L L I I T

s F E A K K B OB E R B & F F 3 B & £ & M I X B K & ¥ W E A ox % B E P A K K N T R E T FE & N2 K F X B g ¥ 3 F oA B N E N & & A B K &
4.4 Do the farmers of the compafia take produce to market to sell !
themsel ves’? :
¥ * lj
| Yes | b
| § :
Fa % ﬁ?
| No | P
! : i 7
{

4.4.1 YWhere to?

O
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I¥f rot, on which crops is it used?

A NN N R ow oo R om oW oW R o® oW R K R K W N ¥ K KA W oW K FomowW okomoI R ORT N RORMK RN E AL MK E WY E G OA koG omowoE oA B
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Do any farmers pult chemicel fertilisers on their crops?

Yaa

Mo

i
DRI S

|
|
|
i

On which crops?

MoEF oAk oe K& W OR K E B R A N AR R RN MKW OM N OE RS RN E R TR &N ¥R MK E N R E R KWWK N RN ERE NN E® R R RN
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x eniLs
Which of the following suil types are found arcund the gompaiia”

Which are used +for cultivation™

i i 80 1L I Exists iCultivated
i i i i

t L | Y¥bhy pyra—-ite (clav) i i

} } e 1

P 2 1 Yhy pytd (sandy loam) i I

f ¢ = i

P 21 Yhyoui —Moroti: (sand) ! i

} } mmch }

b4 | Itarayi i{stony? : | ;
i i i i

! | Others: § i

b : — i 4

} i | !

i } R il -

} i i ]

i i H L

14 the spils indigated, which is most commen around the gomoaidis”

P L R R R R T T T O O I R T T R e A L R R R R L A R
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RECTION 3.2 LAND LUSE ANMD S0IL FERTILITY :
i
:
v Do farmers of the compatia leave land in fallow afher f
" cultivation? ; .
| Yes | i
| : P
F H 2_5
| No { b
I ! ;’
. A | If not, why? ;
I 1 | HNet necessary | b
L i ! : i
T ¥ K
| 2 1 There isn't encugh land | b
| ; SR
i | Other: ! e
' b i 4
| i H {
i 1 i .if
L2l dhich of the following agricultursl weeds are found in fallow
land in the Compaiia™
4 T T s 2N
I 1 | Chirca ! !
! : } i
I 2 1 Aguararuglay I i
i H i }
¥ ¥ T 1
[ 3 | HMalve Blanca } I
1 5 A I
L2 fre there tree trunks from deforestation in the fields around the
compania®
¥ S 1
P Yes | I
i : i
LMo i i
) .Y I -
L 24 Do any farmers in the compafie wuse animel manure on their %ielda?
f ¥ I
I Yes | i
[ 1 J o’
El 1 T
i No i ]
{ H 3
Zed4.t 7T Do they put it on all their craps? ,
H L 1 7
i Yas | it
F | i
{oNoo i P!
) i y b
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.1 SETTLEMENT AND VEGETATION

Inm what yvesr was the gompanis colonised {foundedd?

ok R ow s kAR MoE R ORE T LY ORE oW R X

I+ the exact date is not know, was it:

T H H
bl 1 Less than 10 years ago?
F { }
I 2 1 10-20 years ago? [
1 i i
¥ L T
P 2 1 20-30 years ago? i
i } :
| 4 | S0-100 years ago? 1
¢ ! }
P 5 [
i i 1

More than 100 yvears ago?y

iz there any secondary forest/bush around the copparnia”

 TRRPUPHRRP. IV

L4
| Yes
i
1
| No
t
If there s, do the farmers culitivats repafdos in 1127
I
P Yes
i
i
I hio
[}

O A

Is thers any high . primary 4orest sround the compaiiia”?

b et e o o

I+ there is, do the farmers cultivate rozados in it7

-
i
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