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Reseatch prwonties

ABSIRACI

Cver the last 12 years a data base of clun e, soils wnd crop distribution his been issembled
Tor Latin America Recently, socio-economic v artables such as access and popul wion density

,

and environmental variailes such s the location of national parks, iologic i rescives ind
indian reserves have been added  ormerly this mformation was used prninninly o mike
decisions on commodily research  Given the mcreasimg  awareness ol long teom
agroecological and socio-cconomnce problems this ditab e was used to systemtize the
search for the elfective, specific courses of rescarch into more sustamn ible agnicuhture
Given the premuse that agroecologieal problems and solution vary with both the physical ud
social environments, the approach was divided i to phases  Phase T divided the continent
mto 124 classes in sunple climatic and edapluc terms  The resulting classes were then
overlaxd with rural population density, rural mcome per capitg, daccess and loction of
protected areas Based on pre detfermined citernny, a short st of environmental o isses wete
chosen Phase I mvolved a system e assessment of actu d Find use 1 cach subrone of the
six selected classes Subzones with sinnlar environments and land uses were grouped
agroecological clusters These m turn were evalu ited for relevance to current wd futuie
CIAT rescarch By thus method 1t ws posable to quinnfy pre-determmed wspucts ol
sustainability problems based on both enmvironmental and socid vaniables  This lormed an

immediate basis for deading between rese ireh problems However, for the Jong teim, it
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allows systematic companson between the problems or arcas that have researclnd wd othir

areas with sinlar environiment or Iand vse prebloms

InGioduction

In the Tist few decades mternwonal wgncultur o resecarch centers such o thc Cantio
Internacional de Agriculivra Tropical (CIA1) have had clear mand des to aliompt (o
merease total food production to offset grawing popubition and viban poverts Tov ever,
there is a growing consensus that rural poverty and other soctal problems i tropical
countrics cannot be solved solely by producimyg more food Solutions must inddude teehnelozs
that preduces food 1n a manaer that protects the ntural respuree Dise wd s compatible
with the given social conditions  Thoueh total food production hiws mccased, othes
problems have largely been ignored or il wddressed 1 the poast by mamstre un yniculio
rescarch These are vaguely referred to as sustamability” problems, and are 1 nov o to be
inflienced by botli socio-cconomic and environmental luctors (Douglas, 1984) Th s, such
problems result not only from the nture of the resources but also the given Fnd use wd
the social factors that drive themy 1he non resolution or aggravation of these problems
fave long term impheations for socrd well e, environment i quaility wd Tood production
iself

A problem that CIAT f{aces i attemipung to broaden s research s th it 1t oper ies
in a wide range of environments, both plysicd and soal Tor evimple though different
areas nomnally mught suffer erosion, the causes and effects differ conwdes Wbly Trom countiy

to country and from ecosysicm to ecosvsteny s supposed aite speafiaty T bewo seen
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as an obstacle which impedes technological sofutions to problems at a scale Tuger than tht
of the mdividudd crop It would scem that site speafic complestty would prechude
ternational approach However, over the past eight ye irs the CIA 1 Agrocecologic i Studhes
Unit (AEU) has been conducung crop speaific agroecologiedd amalysss v vy ety of
environments Deldwork m ospmlar ecossstems, with comilar hind use, but m diliorent
countries led to the hypothesis that where chimate, so1ls and land use were simidar, the types
:
of problems tended to be simulu The method described below summaizes one ateingt

to subdivide clumate, sols and land use to explore this relationship ind tuget the most

important sustainabidity probiems across Laun Ametica

Method

The approach taken by the AEU w 15 1o classtfy the conunentil arevin tiwo phise
process  In Phase I ail of Latin Americy and the Canbbean were mapped 1 broul
environmental classes  Lhen, based on pre deternuned criteriy, a short hist of environmental
classes were chosen  Phase I was the svstematic deseription of actual Td use v the
sciected environmental classes  The most important agreccelogical clustcis (e s with
similar environments and land use pitterns) and their respective problems were then

evaluated for relevance to CIAT s current and fulure research

Phase 1

The scope of this first phiwe was vist 1t mncluded all of Latin Amenc m wilich

CIAT could support a reason ible tote i nitu sl resouree o mgement s Toreod us to
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make certamn assumphions and establish certamn eriteria for the environmenid J ealication
1irst, 1t had 10 be sunpic enough 1o be nappod ustg v alible daty Second, v hud o e
consistent witlt the datd from which it w s drawn Third, it should reflect the environmentdl
requiremients ol actudl or potentr d commuodity acrops for a center of troprcal 1gnculiuie

The AEU has detailed dat o for parts of the continent, however, s this scope w s
broader we opted for more general information consistent across the continent A the
chmate database 15 the most complete, the first siep wws to clwssify chimate md discd
lomistically unfeasible classes, thus reducing the ot res under consider thion

The Metgnd fies used are aninterpol ttion from the chimate ditabuse, doevdloped e
AEU, which contamns mean monthly mformtron from over 7000 stations wross L
America  The nterpolation used as a basis the 10 mmute gnd of a digital terr nn moded
(NOAA, 1984) and the central piel fiom a raster version of the TAO Soil Moy of the
World (UNEP/GEMS/GRID, 1988) From these fides we constructed o point guadidl
approxumation ol ranlall, temper tture, soils and oy tion for the continent 1t 1 spatiid
resolution of approvimately 185 km

Interpolation of the chimate data was done by weighted mverse squared distance from
the nearest 4 stations m the databise, corrected {or dutude to the NOAA oy wron using
a standard tropical aunosphere lapse rite model bised on data from Riehl (1979} lhe
spatial spread of chimate stations 15 highly vartable but tends 1o be more dense 1 areas
where there 13 a high vanation in alutude wd slope and where the myory of the

population are often found
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Five environmental criteria were decided vpon based on many years of consultation

with CIAT commodity scientists

Scason Length  This was calculated as the number of wet months where runldl excecds

60% of potential evipotranspir ihon, ¢ deul ded by the method of Limweie (1977)

1 Humnd over 9 months wet

2 Seasonal Wet Y to 7 months wet

3 Seasonal Dry 6 to 3 months wet

4 And 2 orless - REJLCIED

The truly ard classes were excluded at this step because CIAT has had relateiy hittle

experience with ramied crops or nitural 1esources i these e s

Temperature dunng the srowing season  The growing scison was defined as that se von

with wet months as delined above  The cutoffs were
1 Lowland tropics, temperatures gre wer than 235 °C
2 Miud-altitude, 18 to 235 °C
3 Highlands 13 to 18 °C

4 Cold less than 13 °C - REJCCIED

These temperature cutolfs were selected bised on commonly accepted Dgutes thit hwe

proved uscful for classifying CIAT s cropsinthe post The cold uecaswere egected beg wse
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they represent an area 1 which CIAT has not worked, and i which other vig unzbons

have a compdrative advantage

Diurngl Temperature Range  Buased on the experience of the ALU on classthiers thit uc
unportant for plant growth, an addion i varnible w s wdded to distinguish are s with Tnge
diurnal temperature ranges front those will small diurnal ranges  1This 1s a provy for dwading
between continental chimates wad moaatime Jdunites but does not imndic ite 1ot e distimee

from the sea 11 South Americy, given thit the Amaron basin has an oceanic milucnce o

chimale

1 Manime - Less than 10 °C mican diurnal range
2 Conunental - Greater than 10 °C mean dwrnal range

Annual Temperature Range To disunguish between tropical and sub-tropical ue s, we sut

the annual temperature range cutolf at 10 °C
1 Tropical - Less than 10°C mnual 1inge

2 Subtropical - More than 10°C annu d ringe

Soil Aadity One sunple soil variable was used to divide souls into those hkely 1o hwe
sertous acidity problems, and those th it wre unhikely (0 have such problems A commonly
used cutoff for tropical sods s the pH of 3 5 (Landon, 1984) Below this level the chenisty

of many elements changes sigmficantly m terms of tovieny and deficteney  Therefore there
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were two more quabliers
1 Acd Souls, plliess than 55

2 less aad and neutral soils, plI above 55

Sutnmary

These variables in theory provided for 128 possible environmental <l wses On the
one hand this was an unmnage ible number of enmvironmental chisses On the othior ond
conditions within each class still varied considerably By elimmating the vay diy mdyvery
cold areas the theorctically possible number was reduced to 72 clisses  OF these, 9
combinations did not eust in reahty, and a further 12 were discarded because they weie oo
small for consideration or they were cool subtropieal areas with a strong lost ek

precluding crops within CIAT s eyperience

Stralification :

The next step was to stratly these emvuonment o ¢hisses m terms of then 1lev e
for future CIAT work Three broad criteria for choosing environmental classes weie given
1 That the classes be sigmuficant {or pusitinely affecting rural poverty ( cqunty )

2 That the classes be important for posttively ffecting natural resources Penvironment™}
3 That the classes have potenitil for mcrensing food production thereby favormg urban

poor ("growth’) To miike the strwficwuen possable using these eriteny, four mdopendont
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kinds of mformation were combmed with the environmental classes using the image

overlaying capactty of a geographiel analysis package, IDRIST (Eastman, 1988)

Ageess  As the relative area ol a ciiss nught be a criterion for chousing batween o e,
the estimate used was g calcultion of the we i tht s accessible with current if whoduic
Our method was to include the area within each class that was within 30 km of cither side
of an all weather rod, navigible niver or s veo st Al werthier ro ws were digitred Tos
e¢ach country or Brazi, this meant digiuzing the entire 1989 rowd Atlas The 60 km
cornidor aloung cach road 15 a generous estun e for the merease i access th o nught vecw
over the next few vyears Ilus anlysis can be estendey to future devclopment of
infrastructure 1 more detwled studies  For many of the 51 classes thus exercase did not
reduce  effective arca by much However, for the humd and season tly moist ofwses i

excluded areas such as the Darnen Straits, upper Rio Negro and pud Angu which ate truly

inaccessible, but not legally protected (Ligure 1)

Legally Restricted Arees The areds i cach country in Latin Amenc i thit 1re presently

legally restricted from convention il agricultur dswere duntized fronm avarl ible nups colleced
by the AEU These are mostly national parks, forest reserves, indian reservations, ecolcgical
preserves or protected catchment areds Some comnitries report no such aie s end m others
the protection 1s only on paper However, these e s represent a significant propotion of
some classes, therefore we excluded them from our cfcul thon of potenti il agocultu 0 e

of an covircnmental ¢lass (Labie 1)
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Rural Population Density Both rural and urban population are unevenly distributed tn Latin

Amernica We felt it was fundamental to hoow the absolute size and relative distithution of
the rural population in each environmentd class The nuure of most probloms nd
opportumlics 1w agnaulture e rel ited to popuiation density and associated it slindore
As U first approxumation we digihized 1 popubison map that was toasposad fiom o
published population map (Times Atlas, 1985) 1he actul population represented by this
map was calculated by computer and a now mup plotted o represent 1986 rur 1l popul tion
This mformation was overlaid on the map of emironmentil classes to provide 1 cstimte

of rural and urban population 1w each class

Rural Income per capita  We mcluded this vanable as a crude micasure of the maginude

of rural poverty at the level of country o m Braal at the state fevel  Despuic tis gener thity,
even wititn Brazil the rural income per caputr {(PCI by state varned from around 150 5 US
{Maranhdo and Praui} to over 2000 5 US (AMto Grosso do Suly (World Bank, 1987, [BGLE,

1984)

Results

The above secio-economic mnform ttion w s everluid onto the map of emvuomment i
classes  To achieve a crude assessment of wn equity index the mean rurd mcome was
extracted in IDRIST for exch class The mmportinee of 1 chiss for the equity ssue mmare nes
with the number of people imvolved, but it decrcses as rural mcome rises We theiefore

divided total population by rur d iocome to obtun mmdey whichina e wed withhncicwng
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rural population and/or with increasing poverty  lable 2 shows the classes th it rnked the
highest for equity

A subjective productivity 1ndex was constructed to rank the environment classes in
terms of potential econonme imp et or growth  Hus ides had vadues from 1 1o 7 por unit
drea and the caleulations are shown i lable 3 The potential growth indoy woas Cleadaed
by multiplying the arca of accessible, legally av ulable Jund by its productivity mudox (1hible
4)

An effort to rank classes 1n terms of eovirommental degradation or rish v as more
complex, even at this scale, because of the very different types of degrad tion th it eust An
mportant type of degradation results from nutrnient  depletion and erovion throuch
wisufficient inputs or decreasing fallow time  We have made the assumption th o ths will
occur most frequently i settled are s, but T from mukes where there s less meenine
to use mnpuis The index we used was the arca of cach class with moderate (6 low popul wion
density (2 to 20/km2) divided by rur il mcome 1ible 5 shows the dasses ordaed by ths
mndex

A second form of degradation results f;’{}ﬂ‘a il concerved mtensification of an abustve
nature such as excessive agrochemcil use  Arc s of ngh risk to these problems will be the
higher population areas within each class with eqsy access to markets and honce pureh sed
mputs  The top five classes, by tus index, e mdicated m the summary Lable ¢

A third type of degradation occurs when vugin Tind 5 converted to et wlive
agriculture Areas with relatively untouched natne vegetation, beat forest, savanne or other

type are likely to be those with low rural populiions Anothor rnking w s mde of the ven
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of each <lass with population less than 2 per hkm2 i ¢ be interpreted s enther the

areas avatlable for expansion of agricuiture, or as nattve vegetation for protechion The top

5 classes are ndicated in Table 6

Conclusion Phase }

A surumary table was caleulated which weluded all of environmentat classes tha figured
ut the top 5 of the five rwhings one for cquity, one for growth and three for sust i ity
(Table 6) An additional column indicates whether or not the class wis m the top five i
terins of CIAT's current conmumodity responsibiiiies Given our descubed method wd the
criteria we were given, the most refevant classeswere 2, 17, 8,9, and 12 A surpaise hindimg
was the unportance of class 2 for all the cotenia As a class that s maaly scason il most
forest, one would not expect it to rank hughly 1n terms of rural poveity Ineffect, it his
high population, mamnly along coastal areas, and the rural per capita mcome i very low,
suggesting a large poverty problem It ranks high i environmental concuins bucuse 1l
contains much of the seasonal forest margin in Central America and the Amdason Brn

A group of economusts at CIAT used our eatracted data to conduct sensitiity
analysis to chech for brases towards vanabies such 18 dl s area or popul ton ey used
five different scenanos with different factors wd weghts, mdependent of wey, wd

essentially the same classes emerged, as 15 shownn Lable 7 (Samnt and Jwssen, 1990)



Phase 11 - The deternunation of Land use Clustors

The selection of environmentl classes within wluch to concentrite does not suifice to
identify and characterize relevant resedarch problems  Problems with the sustunible
management of land resources depend s much on the nature of the land use s on the
nature of the resources "1he purpose of Phose 1, therefore, was to systemvtize the wetul
land use 1 the selected environmental classes The most prominent combin thons of [nd

|

use and cnvironment were then wentilicd  The nture of problems resulting fiom the

respective land uses, and their relative importinee is the hind of information needed by that

CIAT to plan its research at thns scdle

Method

The approach used was to map each conbiguous area of ¢ selected enviromment il ol s
(referred to as a subzone) and determune ¢ number of vanables relating to s wiud Tnd
use A cutolf size of 600 kin2 reduced the number of subzones 1 the selectad o isses lrom
over 500 to just over 300, yet accounted for over 98%0 of the area

The percent area in three topographic slope ¢l isses (0-896,8-309, > 30%) was cstimated
from medium scale topographic mips Soil dopth, predominant textuie, di unige and vy
obvious chemucal or physical problems were noted from semu-detaled soil mips The
number of months with over 200 mm precipit wen w s caleul ted from the CIA T database
In the countries where relatively recent riculturil census were avulible, percent aien
under annual cropping, perenmal croppimg pasture, forest or fallow was ¢ileulated Inother

countrics, this was estimted from Tuwd use maps Soao cconomice v aibics were o



L4
estimated for each subzone, such as population density, urban dependence on wnicullure,
land distribution, percent of are 1 readsly  accessible to transport and ref wive disimee to
market

Onee the worksheets had been filled, tie topographical, agnculturd and sociil
information w s used to deternine genene production systems for e wch of the 300 subrones
such as ’extensive cattle grazing’ or mtensive ngation of annual crops’ Itis iaportint to
note that virtually all of the subrones hd 1t feast two mod d production svstems proicliced
by different pcople witlun the same subrone ex  extensive cattle ranchimg by lirge
landbolders and siulting cultiv thon by small landholders  These mteracting production
systems together were termed land use patterns and assigned to each of the 300 subsones
Table 8 shows all of the land use patierns wWdentficd  Instances of repe thing Tnd use
pdtterns within an environment c¢hiss w s termed n agroecologicd cluster Tible §
illustrates some dilferences between three agroccological clusters witlun one envizgnmaontal
class

Comparison of Igure 2 and Table 8 shows tht just over one third of the potentinid
combmations of land use patterns and the 7 enviionmenta! clises enist Some Lad use
patterns are not significant in some cnvironment il ¢ isses Land use patterns ippeu to be
repeated to the extent that geogriphiclly separate subzones have sioul o phvaicd nd
human environments They are expressions of the relationships between the Lindsepe and
the natural environment, and the socl and econonue conditrons under which gncultuie
1s practiced  For example, where neutr | souls, long growing seasons, good access, nd close

muarkets combined, the predomu mtbmd use o Latm Amonc s santonsive sue o cane uid
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wtensive cattle  Where mud-alttude temperatures, good daccess, acid soils, and steep slope
were found together, the land use was predommnantly coffee and mtensive cattie vith some
horticulture A third example was where poor access, large distance from muket, ind
natural forest vegetation occurred together, the land use was predonunntly shiting
cuttivation and extensive cattle grazing (e g the forest frontrer) Not only do the mdividunl
production systems interact with the environmeit, but different systems within w rea lso
iteract and compete with ewch other for resources thus formung put of the overll
environment ['rom the knowledge g uned in describing the agriculture in ¢ ich subsone, we
mdy assume that the types of problems {aced (environmental, soaal, cconomic) ue sumlas
for different subzones with the same land use patterns and enviromment Amongst those

cells which are recorded, 1t1s relatively straightfornard to wentfy the agroecological clusters

which have the greater relative umportince, mn terms of area and popul tion (L ible 1)

Application

Figure 2 and Table 10 provide an information base, for CIAT or 1wy potentid user,
from which to mahe decsions about the sel tive importance of different Find uses and therr
problems At CIAL, the former criterty were used to mdic te areds where ot would be
logical to begin research on sustainable agriculture and its relationship with environmental
and socio-economuc conditions  When sorted by predominant land use patterns, 1series of
groupings appeared which seemed to be logicil  These were mspected wnd dustered
according to 4 consensus of subjective estimates of simub ity among those woiking i the

ABEU  Since much of the mformtion v s non numence wd not ordoerod tus was
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considercd more  ppropriate thin a numenie ciustering algonthm Prgure 2 shows the
areas and population respectively for these land uwse pittern groups within the
environmental classes selected 1 Phase |

Once the AEU had provided the basic information on the different agroecological
clusters, a multidisaplinary group of CIAT scientists selected the three most relevaint {TIAT,
1590)

[he fust was termed the sewontl forest mrgin, and consists of lowlmd arew of
manual cultivation and extenstve grazing, vith &4 sewonally wet chimate  Conunenti nd
maritune mstances of this land use pattern were wombined to define the fou for resc uch
The areas in question have very large expanses of depraded pasture, the reh ibihitition of
which has long been a concern of CIATS Fropical Pastures Programme A signihant
armount of upland rice and cassava also accurs, particularly m Brazit Current Dod use s
not sustainable, in part contriibuting to further deforestation

The second group of agroecological clusters was composed ol the scasontlly wet
lullsides of the northern and central Andes, Central America and the Caribbean  latensive
coffee production and cultivation of annu s, 1n assocation with eafensne pasturcs v very
important  Cusava and beans are import it stapies m this arey, nd cttle ue caommon »
a source of mulk, meat and cash on both smill and large firms  Deforesttion, crosion,
agrochemical abuse and fragmentation dare among the problems encountered

The third group of agroecologicd clusters chosen s thit which contuns extensive
grazing and/or large scale mechimized agriculture on the natural s vanns of the Llanos

and Cerrados Lowland and smid ditude, se ssonailhowet environments e been combined
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to define the area for research to focus on Research at CIAT mto the mtensification of
these extensive grazuing systems through the ncerporation of annuael crop roltions his
become nereasingly important over the last {ew years

The methodology and data were employed mmually to select those agroccological
clusters which were most unportant for 1 pgnen sginculturd activity or ype o reseneh
However, 1n the {uture, they should primartly pramote an understanding of the similinies

i

and differences between individu il agroccosystems Sumlar hind use patterns uc found m
dissiular environments and vice versy, but the degree of stimil ity can be wsessed from
Table 10, wath a knewledge of the environmontal classes  For anmstitution such i CIAT,
which wishes to generate new agricultural technology, this 1s cntical  Innov tions wiich
modify land use systems may have appheability across dilferent environments  An
understanding of environmentil condittons ¢ provide a rational frame for o luaung
innovations 1n areas which are environmentally distinet from those where adoption b
occurred Similarly, within a single environment class, 1t 15 vital that resedrchers unders| und

land use patterns, if they are to incre se thewr understwding of the Tumers neads for new

technology

Conclusion

It was tnpossible to consider ali land use problems in the entire continent [However,
by the above method the AEU wis 1ble to ssstematic dly wdentily mnd quantify widespred
specific land use problems Our approach offers a distinct advantage over more subjective

attempts o dentify dreas o whieh 1o conduct rescarch, whether for sgniculturel
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developiuent, environmental protection, or the conflict between these two goals
Agroecological zonfication based on physwlogic d requirements of single crops (I AO, 1978)
alone cannot help in understanding sustamabihty problems  Sumlarly, studies to deternune
the 1deal or potential uses of land, without studymg the limntations 1imposed by ctu il Jand
use, are of lmuted utlity  An pproach tht incdudes both environmental  ind <ol
vartables provides a means to select locations and agrarian problems systenustic dly, nd
hence to relate the results of rescarch rition dly to other related plices or problems

By tentatively defining a series of relationships between mans activities nd
environmental conditions, expressed das agroecuologicnl clusters, the work has provded the
basis for systematic study of agricultural systems and their environment d conseguences
What are needed now dare comparative studies of the interactions between the ditferent
praduction systems which make up the land use patterns  This 1 vital f ve are 10
understand the way in whnch the actions of certain groups within agranan soacues, the

mtended benelicianes, affect productivity and the environment
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TABLE 1

from the area of an envirenmental class

The effect of subtracting legally protected and/or inaccesible land

Class * Rural Urban Total Number Total Accessible
Pop Pop Area of Area not Area not
countries Protected Protected
Km? Km® Km?
2 TLSHKA 7462384 12830741 28003606 24 2431409 810689
5 TLESCA 4496741 8037021 1576880 18 1433703 484108
17 THM S CA 7133114 23632759 12817 18 8462153 615922
8 TLE Y 5860458 8993565 540488 23 453803 303174
12 TLDCVW 4704845 10728149 3202303 3 70777 3759499
G T LD W 6264550 11475161 398255 12 391260 341225
11 T LS5 CW 4577821 58223079 290481 17 344035 180864
& TLDCA 3471035 8324097 879678 12 784066 530767
1 T L HHMA 2234896 2798926 1624899 18 1157602 325642
3 TLDMA 4122772 7077859 557513 13 514077 426590
* T = Tropical, S= Subtropical, L= Lowland, M= Midaltitude,
H = Higher altitude, H= Humid, = Seasonally wet, D= Seasonally dry,
C = Continental, M= Maritine, A= Acid Soils, = heally acid scils
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TABLE 2

Envirenment Classes ordered by Rural Poverty Index

Class * Rural Rural Urban Rural Rural Rural Number
Pop Poverty Pop Pop/hm2 PCT PCI of
Index mean std countries
2 T LS HMA 7462384 16480 12830741 3 453 288 24
G T LD MW 6264580 11988 11475161 16 522 5292 12
8 T L 8 MW 5860458 g304 8985565 1z 630 487 23
3 T LDMA 4122772 7619 7077859 8 541 460 13
17 TMS C A 7133114 6512 23632759 8 1032 547 18
21 T MDMW 23544063 6674 413419% 18 381 170 10
5 T L D CA 4496741 6663 8037021 3 675 SEE 18
14 TMS5 A 4310238 6552 13620092 1 734 £38 22
1 T L HMA 2234898 5677 2798926 2 194 111 18
11 T LS CW 4577921 51946 8229079 13 848 708 17
= Tropircal, S= Subtropical, I= Lowland, M= Midaltitude,
H = Higher altitude, F= Humid, 5= Seasonally wet, D= Seasonally dry,
C = Continental, M= Maritime, A= Acid EBolls, W= Veakly acid soils
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TABLE 2 Relative productivaity per unit area calculat:ions
Points were first determined for dry season temperature

pairrs Then, 2 points were added for non-acid soils and
1 point for subtropical areas

Dry Season {moenths)

< 2 3-6 -9
Lowland 3 4 2
Temperature Medium 4 4 2
Highland 4 3 1

23



TABLE 4

Environment classes ordered by sum preoduction potential index
This was calculated by multiplying the relative productivity
accessible area of each class

index by the

Class

Subjtv Sum Rural Rural Number Accessible
Prod Prod Pop Pop/kxm2 of area,
Index Index countries Km
z TLSMA 4 3242757 7462384 3 24 810689
5 T LS CA 4 1936433 4496741 3 18 484108
17 TMSCA 3 1847765 7133114 3 18 615922
& TLSMVW G 1819042 5860458 12 23 303174
12 TLDCW 4 1503994 4704845 7 13 3759499
g TLDMEW 4 1364902 6264500 1% 12 341225
11 TL S CWH 6 1085185 4877921 13 17 180864
6 T L DCA 2 1061534 3471035 4 12 530767
i T LHMA 3 976925 27234896 2 18 3125642
3 TLDHMA 2 853181 4122772 5] 13 426590
* T = Tropical, S= Subtropical, L= Lowland, M= Midaltitude,
H = Higher altitude, Humaid, S= Seasonally wet, D= Seasonally dry,
C = Centinental, Maritime, A= Acid Soils, = Wegakly acid solls
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TABLE 5

Environment classes ordered hy nutrient depletion/environmental degradation

index (erosicn or nutrient leaching, weed infestation, etc)
Class * Nutrient Rural Urbkan Fural Rural Number Accessible
Depletion Pop Pop Pop/km2 BCI of area
Degradation mean countries
Index
2 TLSHWZA 792 7462384 12830741 3 453 24 810689
3 T LDMA 517 4322772 T077859 8 541 13 426590
S TLDHMW 473 B264550 11475161 16 523 12 3412258
5 T LD CA 449 4496741 8037021 3 675 18 484108
17 T s Ca 427 7133114 23632759 5 1032 13 615922
£ T LD CA 386 3471035 8324097 4 gaz 12 530767
21 TMDMUW 308 2542063 4134194 18 381 i0 130436
18 TMDCA 292 3379676 8204852 7 826 12 362535
12 TLDCW 283 47048453 10728149 7 954 13 375399
1 TLHMA 235 2234896 2798926 2 394 18 3206472
* T = Tropical, 5= Subtropical, I~ Lowland, M= Midaltaitude,
H = Higher altitude, H= Hunid, S= Seasonally wet, D= Seasonally dry,
C = Continental, M= Maritime, A= Acid Soils, W= Weakly acid socils
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TABLE 6 Sumnary of Phase I The occurrences of classes 1in the first
5 rows of the subject rankings

Lew—— E NV iIronment —>
Class Growth Equity Intensification Protection Nutrient CIAT*
Abuse Depletion Crops

2 * * * # * *
17 * * * * *
5 * #* * *

8 * * *

G * * %

12 * * *

3 * *

1 *

6 *
18 *

* Rice, beans {(Phaseolus vulgaris) and cassava

9¢



27

TABLE 7 Results of sensitivity analysis on the envaronmental
classes, using five different weighting scenarios (Sanint and

Janssen, 1990)

SCENARIO 1 2 3 4 5
8 9 8 2 8

TOP 2 2 2 9 2
5 9 8 9 8 9
17 17 17 17 17

20 20 11 20 11

11 21 20 21 12

SECOND 12 11 12 11 20
5 21 12 21 12 5
5 5 5 5 21

14 34 14 23 14
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TABLE 8 Principal land use patterns identified
Extensive Cattle/Shifting cultivation/Forest K WO-5C-F
Extensive Cattle/Mechanized Annual Crops/Shifting Cultivation AC-ITA~-5C
Hillsarde Cattle/Coffee/Horticulture HC-CO~HO
Hillside Cattle/Coffee/Shifting Cultivation HC-CO-5C
Intensive Sugar Cane/Intensive Cattle/llechanized Annual Crops 1S-1C-iA
Intensive Irrigated Crops/Extensive Cattle IT-%C
Rubber and Brazil Nut Extraction/Forest _MN-
Traditional Riverine Systems on Flcooded Land TR-F
Extensave Goat Grazing XG
Mechanized Coffee/Mechanized Annual Crops/Intensive Cattle MC~MA-IC
Extensive Cattle/Forest AC-F
Extensive Cattle/Mechanized Annual Crop/lorest XC-HA~F
Small Scale Sugar Caneg and Annual Croppling 55-5A
Intensive Irrigation/Medium Scale Annuals TI~1M
Medium Scale Mechanized Annual/ltedium Scale Cattle MM~ IC
Extensive Cattle on Poorly Drained 5oc1ls XCP
Shifting Cultivation/Managed Forest/Small Scale Cattle 5G6-5SC-BA
Small Scale Cattles/Shifting Cultivation/Commercial Bananas SG-5C-BA

* The order of the abbreviations does not always represent the relative

predominance of the individual systems



TABLE ¢ Example of some topography and land use variables for three different agroecological
one envirenmental class, 17 (Tropical, mid-altitude, seasconally wet, continental, acad soal

clusters withun

— land Use (% area) ——

Total Area No of Sicpe Classes Annual Peremnuals Pastlres Access % properties
(000)¥m2  countries  <8% 8-30% Crops Crops >10 Ha
1/ nMe-vp-Ic 197 1 15 67 13 6 &4 100% 26
27 HC-Oo-HO a8 10 8 5 43 5 14 18 42 63% 65
3/ ACMA 311 p: 45 33 13 o0 43 76% 2

1/ Mechanized coffee, mechamized annual crops, wntensive cattle
2/ Hillside cattle, coffee, horticuliture
3/ Extensive cattle, mechanized annuals

62
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TABLE 10 Sunmary of the most uportant Agroecologucal clustors

Selocted Invirormental Classes

Othor
Iand Use Pattern 2 5 8 g 17 20 Classes

Extensive Grazing/ |00 *X XX KXH
Mamual Cropping

Extensive Grazirx/ Y HXK HAKX
Mechanized Cropping

Hillside Grazig/
Coffee/Shaftang X X KRXX XX
Cultivation

Mechanized Coffoe/ b9.0.9,¢
Pasture/Mech Crops

~5
17

RV

30
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Figme Captions

Figure 1 All weather access in Latin America and the Caribbean  The arcas i while are

more than 30 kins from an all weather ruad or navigable niver

Figure 2 Area (km? of the main agroecological clusters i the seven environment il classes

The cluster diagram at the left mdicates relitnve resemblance of the different Tind use

patterns
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Environment Class

LAND USE CLUSTERS 2 5 8 g 11 17 20
UNUSED FOREST LANDS 1 88
RUBBER NUTS 258 188 077
FLUVIAL & VAPSEA 8YSTEMS 811 018 182 177 048
INTENSIVE CANE PCOR LANDS 7.51
INTENSIVE CLNE GOOD LANDS 15 57 s 32 173
INTENSIVE IRBIGATION 127 0 24 077
BRASIL MECHANIZED COFFEE ARZAS 31317 4 08 023 1973
MECHAMIZED MEDIUW STALS 724 S

EHAADRQS TYPE PASTURES MBS CROPFING 21 07
POGP LOY L ¥D PASTURES MESH SROPEING 11 27 2a =~
LOVALAND EXTENSIVE GRAZING POAR SO1LS 3 35 1 0B |
GOODLO LA D PASTURES MECH DROPPINT S =9 210 |
FOORLY DE -1 PED PRASTURES & 45 1 50 O 242
GOOUD LD LD PASTURES ALO IE now - -
MIGHLA T PASTURLS ~LONE oo S I
EOVJLS D EXTEASIVE SRAZING 200F SGIL 3 35 108
FOOR LO v 'O PASTURES inAiUaL CROFPING 21.482 ] - B}
GO0 LD L D PASTURES VimMUAL CBOPSIN G e L s
GRY Lowm\a?aa URES MAN/MECH CROPS i s 10
OHY LOV/LA {0 PASTURES VANMUYAL CROPSIN G : 079 257
Goat GP.AE"‘JU [ = du
LADERAS CATTLE COFFEE POOR SOIL 302

LAGERAS GRAZING SHIFT CULT POOP S 0. o 5 78 022 |
L~OERAS CATTLE COFFEE GODO S0IL 251
LADERAS GIAZth G 15T CULT GDOD SO 282
LO LAND CATTLE CUOFSEE Z035 3 915 122 017
S=IFTIG QULTIVATIO | 0 S =1 0l
S ALL SCALE CaMNE AMUAL CULTISATIC ! 0726 o 03 P a7 o023 O w2 026
LOWLATID CRAZNG SmI¥T CLLT Oy SLOPE 111 92 0 28 182

- -



