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THE NATURE OF SH&FT!NG CULTIVATION
IN LATIN AMERICA

by
Eml1 B.; Haney,; Jr.

-iFor.centurles, the. practlce of shifting cultlvation In Its varlant .
forms has been -the predominant. system of land utilization among- troplcal
agriculturalists. Only-In the relatlvely ‘recent. past has there been a ..
wholesale Introduction of more Intensive methods of land utilization
-Into. the tropfcal regions by colonlal powers. The FAO staff estimated
‘that, over 200 mi111on peopl s, dispersed over 14 million square mlles of
tropical territory, stlll derive the bulk of thelr food by shifting
cultivation. That Is to.say, these people, representing ebout 10 percent
of the world's population, are spread over more than 30 percent of Its . .
exploltable solls. The flve mllllon square mlles of tropical Amerlca
‘'support about 65 milllon people (Nye and Greenland, 1960). Most of
the agriculture In thls vast expanse of territory Is some form of
shifting cultivation. ' (See Figure 1.) -

Anthropologlsts, geographers, pedologlsts, and other sclentlists
have pointed out the shortcomings of shiftlng cultivation as the
basis, for a stable agrarian soclety. Nevertheless, thls system.con-
tinues to be perpetuated over most of the humid troplcs In lleu of
more advanced systems of land utilization. Such a primitive and yet
complex ecologlical arrangement cannot be readlly cast aside In exchange
for temperate cultivatfon schemes. A more rezsonable approach to
expanding the food production potentlal of the extensive troplcs
undoubtedly begins with a scientific understanding of the physical,
blologlcal, and cultural milleu.: Gourou (1958) expressed this view
In the following manner: : - -

The disasters brought on by agricultural methods. which
have taken no account of the:treasures of wisdom and.
experience accumulated In the old troplcal system are a.
sufflclent proof of the latter's value.

The: .ensuing: presentatlon wlll be an attempt to consol idate some;
of the Mtreasures of wisdom and experience!' which have been revealed .
by numerous scientists devoted to the problems of shifting cultlvation.
This account will glve speclal’ treatment to the tropical areas of Latin
America. If any geographlcal reglon suffers from the paucity of
research on shifting cultivation, it Is troplcal America. In. recognltlon
of this neglligence, clearly revealed In the classlcal bibllography
compiled.by Conklin (1961), the FAO has appolnted R.F. Watters: to
Inttlate basic studles on shifting cultivation In Latin America.

hls paper was originally presented:to.the, DepartmentxoéqSolls,
Unlversity of Wisconsin, August, 1964, The present verslon Is revised, -
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Tntroduction

Concepts of Shifting Cultlvation

Shiftlng cultlvation exhibits remarkably similar characteristics
In all parts of the troplcal world. ‘Anthropologlsts and other fn~
vestigators have encountered a whole array of nomenclature meaning
essentlally the same thing, that Is, the custom of cultivating )
scattered clearings In the reservolr of natural vegetation, abandoning
them when the soil becomes exhausted, and perhaps shifting homesteads
in order to follow the search for new fertile land (FACO, 1957). '
Terminology commonly employed by the various writers on the subject .
Includes: ray (East Indo-Chlina), calngin (Philippinus), milpa and coamlle
(Mexlco), conuco (Venezuela) roza and monte (Colombla) chacra (Peru),
roga (Brazil), ladang (Java) and masole (Belgium). - Ekwall (1955)
the eminent Swedish authority on the English language, suggested the
word ¥ swidden," to mean shifting cultivatlion because of Its: relatlon
to numerous Scandanavian terms having related meanings. : U,S.
writers, however, have generally accepted the term'' shifting cultlvatlon."

Perhaps the most functlonal definition of shifting cultlvationi In’
the |literature Is that set forth by Pelzer (1958): .

Shifting field agriculture Is characterized by a-rotation:
of flelds rather ‘than of crops, by short perlods of cr0pplng
;(usually one to three years) alternating with long fallow -
perlods (up to 20 years or more, but often as short as six
to elght years), by clearing by means of slash and burn, -
and by using the hoe or digging stick, the plow only rarely
being employed.

‘ While the most primitive form of shifting cultlvation exists: In
sparsely populated. tropical forests, where the farming of: cultlvated-
clearings by famlly groups represents only a slight step beyond the
hunting and fishing stage, more developed communities Ilve In fixed
villages and farm the surrounding land In a somewhat erratic land
rotation system. In the latter -situation, soll depletion does not
lead to Immedtate mligration, but rather to the cultlvation of plots
farther away from the center. Consequently, the fixlty of v!llages
usvally leads to a more rapid destructlon of the. renewable natural

resource base.

' Watters 11960) suggests a classlflcatlon system ‘forishifting.:
cultlvat!on which Is based primarily on: the differences: In the: economles:
- with respect to the means of food productlon

LI predomlnantly hunters and gatherers, but- practlclng shlftlng
cultivation to a:small extent; -

2, depending malnly on shlftlng cultlvatlon, although engagling
ln some-hunting, “flshing;  or gatheringj::"
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3.,A@eﬁéﬂﬂfhgﬁglmdstzentLrely;on&shlﬁtlngéCuhglvatjpn;ﬁw1;h}
“‘almost:ho otherrsource: of .food production;;

k¢ predominantly pastoral.ists, but also practicing. shlfting
‘cultlvation;

5. depending maIﬁIQIingﬁlftlng cdfff?éffoniﬁiih:sdﬁé

‘pastorallsm;
6, ‘depending ‘malnly on shifting cultivation, but.with.some :
sedentary agriculture;:

7. some’shifting cultivation, some permanent.cultivation, with
'some pastoral fsm;

8. predominantly some form of permanent agrlculture thhfsdﬁé
shifting cul tlvation.

ropahoe (1964) sees shiftling cultivation as only one of several -
altérnative forms which pre-industrial, troplcal agriculture may “take.
He 11sts four different types--garden, flre (Including shifting
cultlvation), Irrigation, .and terrace agriculture. All of these
~require manipulation of the environment, such as ‘clearing, burning,
control of molsture, or modification of the topography. Increasing
population pressure and rising standards of l1iving gradually force
more intensive systems of land utllization. Moreover, Popenoe main-
tains, It Is only through the adoption of these Improved systems,
especially irrigation agriculture, that modern socletles can evolve.
An example in support of this position would be the rather elaborate
agricultural systems In many of the superpopulated tropical areas of
Southeast Asla. ' '

The Troplcal Setting

Pendleton (1950) ‘and many :others haveiattempted to change some

of the erroneous popular opinions held by people of the temperate
regions In regard to the agricultural potentlal of ‘the troples.: = ... -
Pendleton reasons that the rapid decline in the productivity of troplcal
solls results from the fact that practically all of the plant nutrients
within reach of the forest trees have been taken up by the growing
~vegetation. Moreover, almost all of .the plant offal (dead leaves, . ..

twlgs, fruit, fallen trees, etc.) which falls to the grourd Is quickly
attacked by termites and decay organisms, and thus the minerals are.
raptdly re-Incorporated into the phytocycling process. When the forest .
s cut‘and burned thls cycle Is broken and the plant nutrients are
released In a soluble form in the ash. But before the crops (malze, .
beans, manloc, plantalns) can absorb any considerable proportion of
these liberated nutrients most of the soluble materials are leached
deeply Into the subsoll by the frequent ralns. Woody plants and, in-. .
particular, large forest trees, have the capacity to assimilate greater


http:IvatIonwi.th

b

-‘;}.-

amounts ‘of nutrients per hectare than grasses-and annual crops, .= -
(Kellogg 1963). It Is for this reason, plus the fact that grasses In
“the troplcs are usually subject to annual or perlodlc burnling, that
forest solls tend to be more productive than savannah solls In the.
troplcs. Thus the axiom of the temperate reglons, that grasses are
the soll bullders, must be reversed for the troplcs.

The solls of the troplcs are predominantly latosols (Taylor 1962).
Thelr speclal characteristics include reddish coloration, high acidlty,
a stable micro-aggregation, and a clay fraction composed chlefly of
kaol Initic minerals with fron and aluminum oxides (Nye and Greenland
1960), The latter authors recognlize an Important division among the
latosols: solls showing characteristics of excesslve lTeaching
(0x1sols), and those less thoroughly leached (Ochroscis). In additlon,
a distlnctlon may be made between the forest solls and the savannah
solls, the latter tending to be more highly leached. :

Other features of the troplcal satting which have a bearling upon
shifting cultivation Include the climatic conditlons. Hot temperatures
with 1{ttle dally or seasonal varlation prevall throughout. the troplcal
areas. Ralnfall tends to be concentrated In one or two seasons of .
the year Intermingled with pronounced dry seasons. Such a pattern of
wet and dry seasons exerts a very strong influence upon the shiftling
cultivation pattern. For example, In the Chocd reglon of Colombla
where the annual ralnfall averages more than 300 Inches and there Is no
pronounced dry period, a variation of shifting cultivation described
as "slash=mulch" 1Is practiced (West 1957). Since flre cannot be
employed because of the continually-drenched jungle, the-seeds are
broadcast, or the rhizomes and cuttings are planted in an uncleared.
plot, and then the bush Is slashed. Decomposition occurs rapldly,
forming a thick mulch through which sprouts from seeds and cuttlings . . -
appear within a week to ten days. Thls practice has also been reported
In the wet Cordillera de Talamanca In Costa Rica.

General CharacterlstlcsAofAShlftlngncdltlvat!on

‘Some Unlversal Aspects
i igxcept for local adjustments to specific ecologlcal; technical,
‘and economic conditions, shifting cultivation Is remarkably similar:

In all parts of the troplcal world. The persistence with which: . .
natives of the troplcs adhere to shifting cultivation technlques, even:
In the face of administrative disincentives put forth by colonfal
governments (as In most parts of Southeast Asla), Is equally striking..-
(Leach 1959). Furthermore, In cases where a few colonlsts of a higher;
culture have gone Into countrles of a primitive culture, the tendency
Ir for them to gradually adopt shifting cultivation (Bartlett 1951)..
Waibel (1948) describes the case of the German settlers In Esplirito . ..
Santo, Brazil, who Inftlated temperate agricultural practices, only to.
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qlve&kﬁkmfupwfor?thé*natlvéﬁBrazl]laﬁhfonmaofyshlftlngﬂcultlvatlbn:
‘after'several. ‘years.

-The viability of ‘this system In the absence of over~population.
may be attributed to a number of factors. Fals Borda (1957) suggests
that farmers use this system primarily because they do not have a
more convenlent way of clearing trees and dense vegetation from the
land, and they lack the means and knowledge of malntaining soil
fertility In any other manner. Blaut (1959) argues that shifting
cultivation Is the most Intensive form of agriculture possible in most
kumid troplical slopeland because of the rapld leachling of nutrients In
these soils, the Immobilizatlion of the larger part of the nutrient
supply in plant tissues, and the difficulty of controlling erostion.

Causes.of Shifting Cultivation

There are two schools of thought which attempt to explain the -
causes of shifting cultivation--the environmental approach and the
cultural approach. The former school has been supported by Gourou,
Waibel, Pelzer, and others who use the argument that climatic conditions--
particularly high temperatures and high rainfall--solil conditions,
vegetation, and topography largely dictate the land utllization pattern.
This environmental argument has been supported by the FAO (1957):
"Shifting cultivation has assumed various forms In different reglons,
chlefly In response to varying physical factors, particularly rainfall,"
This study concluded that tropical areas with a ralny season of two to
four months remain mostly under grass and support nomadic cattle-owning
tribes; land receiving four to six months of raln usually has open
woodland in which shifting cultivation Is frequently practiced; and, If
the ralny season Is greater than six months, the land remains p redom |-
nantly under forest vegetation. In addition to the rainfall factor,
the FAO study emphasizes that the rapidity with which troplical soils
lose their fertility and undergo undesirable physical changes
encourages the development of an agricultural system based on shifting
cultivation. In particular, these processes of degradation Include a
lowering of the absorption capacity for exchangeable bases of the clay
fraction, a tendency for the clays to Immobilize phosphates, leachlng .
of the porous solls by the heavy tropical rains, and a rapid destruction
-of organic matter by bacterlal action under the high temperatures,

A few writers on the subject of shifting cultivation tend to lay
greater emphasis upon the cultural aspects. Gourou (1951) wrote: A
""As ‘with all agricultural techniques, ladang (meaning shifting cultiva-
tion In general) Is the expression of a civilizational level and not the
result of any Inescapable physlical constralnt.!" He esserts that the
poverty of tropical solls owing to thelr lack of resistance to leaching
and eroslon does not necessarily favor shifting cuitivation more than
other agricultural systems. The author further suggests that human
cholces are Influenced much more by the level of techniques than by
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physlcal conditions. * In'support of:-thls argument, the Mayan civiliza~ .,
tlon Is offered as an example. Shifting cultivation formed the economlc
base of this emplre, but the solls of the Central Peten reglon of
Guatemala, the center of the Mayan culture, happen to be rendzinas.
And,’ ‘these 1Imestone~derived solls are generally Included among the'
best solls In the troplcs becauss of thelr relatively high pH values
and catlon exchange capacitles.

Blaut (1959) observes that few shifting cultivation groups In
the areas of tropical slopeland have adopted a more intensive land
utilization scheme in the absence of outside pressure or Its indlrect
effects, such as over-population. He suggests that the change from In-
tensive agriculture to shifting cultivation, as In the case of the
Europeans In Brazil, occurred because the ylelds per unit of labor
are higher under shifting cultivation if there Is no quantitative con-
straint on land resources. In further support of this argument, he
notes that in parts of the West Indles, farmmers work marginal land
by shifting cultivation and their own land by sedentary means. If
marginal land Is available, a farmer will rent It and farm It for a
year or two and then abandon it for another piot while the original plece
of land lles in fallow.

Vatters (1960) states that the socletles practicing shifting culti=
vatlon in the humld tropics are ''characteristically undeveloped and
_represent a low cultural level," but he maintains that ''the cultural
and environmental effects are Inseparable.!"” Blaut (1959) concludes
that shl,ting cultivation In the tropics is not the “natural’ form
of these areas, nor do such physical environments constitute a "'specific
agricultural potentiality'' allowing no more intensive system than
shifting cultivation. He reasons that the uniformity of shifting culti-
vatlon In the tropical forest areas of South America derives from a
"cultural-ecological pattern,' and not from a speclal varlety of en-
vironment. De Haan (1959) lists several factors detemining shifting
cultivation--the natural environment, demographic, economic, and socla}
conditlons; but he believes that the demographic factor is the most
decisive one. He describes an area of shifting cultivation as one In.
which the economy Is local, isolated, and self-dependent. Since the
production of a surplus Is, In most cases, beyond the requlrements of :
‘subsistence, there Is little Incentive for producing beyond the basic
needs. in other words, the Invididual Is subordinated to the comuunity.

" A recent report bears out, In a convincing manner, the Insepara-
bility of environmental and cultural aspects. Conkllin (1961) writes - -
that the specific form of shifting cultivatlion In a .glven geogrsphical:
‘or cultural province depends on: ' S

1. extent of avallable land," labor; and capital;:

"2, 16¢al settlement pattern;
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3. TdégreehdwaOhlal?éndipolItlcalElntégratlonZwI;h?other seg-

ments-of ! the:larger: soclety; -

b:  agronomic vartables; Including kinds of principal crpps -
produced, types of principal crop assoclations and succes~
‘slons, ‘crop-fallow time ratios, dispersal of shifting cul-.
tivation plots, presence of llvestock, use of specified
tools and techniques Including soil treatments, vegetal
cover of the ‘land cleared, climate, sofl conditions, and
‘topography, ’

Phases of Shifting Cultivation

~ In general, seven distinct phases of shifting cultivation systems
can be described, These are: (1) selection of the site, (2) clearing
of the land, (3) burning of the slash, (4) planting, (5) weeding,

6) harvesting, and (7) fallowlng. Local factors would tend to amend
this 1ist somewhat, but by and large, these phases are universal. A
prime example of local modification would be the case of the Colomblan
Chocd reglon described earlier. In this sltuation, the heavy ralnfall
and the absence of a dry perlod result In the reversing of the order
of the clearing and planting phases and elimination of the burning
phase.

Selection of the site. The selectlon of a site for shifting
cultlvation Is usually based upon the recognltion of certaln trees and
other types of vegetation as Indicators of soll capabllitles (Watters
1960). In some cases other soil factors such as color, texture, and
dralnage characteristics become the guldellnes for site location. Un-
doubtedly, economic, social, and politlical factors bear heavily upon
the cholce In some areas. Where the population pressure Is great, the
alternative sltes are necessarily limlted. Stationary or fixed villages
usually mean that good sltes are 1Tkely to be quite distant. Finally,
In many cases, the local or tribal governments regulate very strictly,
the use of the land under thelr Jurlisdiction. .

Clearing the site. The clearing operation for new land generally
beglns late In the wet season or early In the dry season. For land
which Is to be planted for two or more successive years, clearing Is
usually done toward the end of the dry season. In the latter case,
less time Is needed for permitting the resldues to dry before burning,
and a regrowth of weeds Is llkely If the clearing 1s done too much In
advance of the planting season. In clearing new land It Is customary
to fell the trees at walst helght or more, since the trees of the humid
troplcs usually have buttresses which spread out at thelr bases. Axes
are used for felllng the larger trees, whereas the machete Is the major
Implement employed for clearing the smaller vegetation. It Is common
to leave a few of the largest trees standIng In the site, although -
they are sometimes glrdled (Gourou 1958). Aslde from the fact that these
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trees-may be ditficult:to.fell: with: crude tools and would occupy con-
slderable space on the greund 1f felled,-they apparently provide the
necessary shade for some crops, add stability to the soll, and serve
as seed ‘trees when the land [s’ returned to fallow. The slizes of the
plots cleared vary considerably, but they -are probably Influenced

by the population density, the number of people to feed, the fertllity
of the soll, the ease of clearing,: and the size and the energy of the '
avallable labor force (Watters 1960).

Burning. The burning of the slash In the shifting cultivation
plots s nomally done late In the dry season In order to permlt the
slash to dry as much as possible and to safeguard agalnst the re-
currence of weeds and tree sprouts. Occaslonally, secondary and
tertiary burnings are necessary (Watters 1960), The burning.operation
provides a practical means by which the vegetal resldue Is reduced .
largely to charcoal and ashes, which contain a readily avallable supply
of ‘plant nutrients. According to'Laudelout (1960), the Initlal effects
of burning the forest fallow Include:

1. & temporary Increase In the soll temperature during the

~'" “burning process and a permanent Increase In the average
‘temperature. of: the soll because of the removal of the forest
cover; :

2. ‘the':addition of large amounts of charcoal to the upper layers
'of 'the soil. and a charring of the organic horlzons: . E

'3, .:the liberatlon of a.fraction. of the mineral Immobilization of
of ‘the fallow:In the form of ‘soluble salts, the rest of. the
mineral potential being volatlllzed, or remalning In an In-
'soluble form -in -the woodashes or the unburned trunks and .
.branches. - -

In more technléalﬁfenﬁs,'Nye~and dreéﬁlédd;(lQCO);stCIfy fhe,fble 
lowing effects of burning: .

k. Large quantities of nutrients from the standing vegetatlion
and 1ltter layer are spread In the ash on the soll surface In
‘the form of carbonates, phosphates, and sllicates of the ..:.
catlons., However, nearly-all the nltrogen and sul fur:escape
to:the atmosphere In gaseous forms,

2; The Immedlate soll surface Is heated, thus producing a direct
~ effect on the mlcrobiologlcal, physlical,.and chemical aspects,.
of -the 'soll,

3. The:changesvln«pH,andlnufrlént évallablllty mayvre§q1t;lgtq
v very dlfferent microflora population, o

_ Expeéfﬁenié afwéﬁlﬁéﬁins,'éofohbfa;Phave'fevealed that burning may
be advantageous to a certaln polnt (Saldarriaga 1956; Suirez de Castro
1957) . . The burned plots ylelded a signiflcantly higher production than
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the’dhburned‘ﬁloté;*énd*double?buéning'9lelded'mdre'thaﬁfsfngle?%
burning.  This phenomenon was explained by the fact :that buining
Incorporates large quantities of phosphorous necessary for plant
growth, Improves the soll structure and permeability, and does not- .-
radically affect the soil mlcro-organisms. In Brazil, experlments have:
Indicated that the burning of abundant plant residues has a positive
effect on wheat ylelds, while early plowing under of the vegetal resi-
due, even with the applicatlon of 200 kilograms per hectare of NaN03, .
produced no significant yleld Increases (Baldanzl 1960). Gourou (1358)
reports that between 600 and 900 pounds of nitrogen per acre are C
volatillized during the burning process. He suggests that burning Is -
economically superior to other means and that It produces a mellowing
effect on the sofl, making ti)iage unnecessary. ‘

Planting. Quite often, the planting operation begins on the
opposite side of a shifting cultlivatlon plot before the entlre parcel
has been consumed by fire. This operation generally takes place
immediately preceding the rainy season or during Its Inciplent stages.
The planting is usually done with a crudely fashioned ""digging stick."
The seeds or tubers are dropped into the ashy layer and the surface
soll without any further preparation of the soil after burning. In
the more humid regions of Latin America, manioc is a favorite staple
produced in the shifting cultivation plots, but in the drier regions,
maize tends to be the predominant staple (Whittlesey 1937). However,
it is not at all uncommon to see maize planted in combination with .
upland rice. The earlier maturing maize crop is retained primarily
for subsistence needs whereas much of the rice crop may be sold. In
Central America,malze, beans, and squashes are often grown in comblna-
tion. The mixture of crops is even greater in the more humld areas
of Colombia where maize, upland rice, manioc, and plantains are
frequently interplanted. This provides a continual succession of
crops until the native vegetation is permitted to succeed the jlantains,

Weeding. Generally, little or no cultivation, In the strict sense
of the word, Is done on the plots, but one or two systematic weedings
during the growing seasonare common. . This Is done with a machete, hoe,
or by hand. Typlcally, the shifting cultivators walt untll after the
heavy ralns have fallen before dolng any weeding. This procedure
eliminates the weeds before the dry weather and provides a mulch. But
frequently the weeds are as high or higher than the crop by this time
and some of them have produced seed. Most evidence polnts to the fact.
that weed ccmpetition becomes successively worse after the flrst year
of cultivation. : o S -

. Fallowing. Once the land Is abandoned, the natural vegetation,
asa rule, passes through several successlons; but rarely Is the climax
ever reached before the land is cleared again (Nye and Greenland 1960).
Since most fallows consist of a mixture of tree species, and consequently
a wide variety of rooting habits, the nutrient absorption may be con-
siderable (Kellogg 1963), The length of the fallow period depends upon
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-the density. of. the-local pOpulation,“thegamount;of,landgavailgblghﬁgri
‘shifting. cultivation, the vigor of the secondary. growth, and:.fts
ability to.eliminate undesirable species, especially grasses. A . .
shortening of the fallow periods brought about by?lnpreased_pﬁpulafiﬁh
pressure may lead to irreversible soil degradation.,’ See:Taplé‘jg T
Table 1.* Vegetative Matter and Plant Nu;rlents:Ihl$é¢0naary,forestf

_ s+ Vegetation (Congo). - D I D

Age:In’ ©  Total Welght of Dry = ~~ ' '°' " Nutrlepts : © i
Years ° - Matter per Hectare - "N - - - p - o KD
NI ’ D edei i ki!ogramsm per 'hectq_tea ‘ ARETH

2 2 ;e ey

5 nz 570 32 420

8 153 580 '35° 670

18 175 700 108 820

*F A0, Adricilture Study No. 3. “Rome (1958); p.. 160.

Laudé!ghtf(l960) suggests that the critical polnts where Trreversible
destruction Is 1lkely to occur may be determined by: (1) the -
cultivable percentage of the total area (rarely more than 75 percent),”
and (2) the estimated minimum length of the fallow period (rarely less
than 12 years). He estimates that under normal conditions of shifting
cultivation, Irreversible degradation Is ilkely to occur if the popula=
tion denslity exceeds 25 persons per square kilometer (65 per square-
mile). Nye and Greenland (1960) state that shifting cultivation
culture remains fairly stable as long as the population remalns under -
20 persons per square mile.

The Limitations of Shifting Cultivation

.Demographic Relationships.
~ ““Mhile It Is obvious that shifting cultlvation must glve way to:
more Intensive forms of land utillzation In the face of surmounting
populatlon pressures, the 1imits of toleration are far from belng
clearly deflned. The FAO Staff (1957) expresses the opInion that where
shifting cultivation has become systematized, as with the "corridor
system’! of the Congo, much hlgher population denslities can be tolerated.
Under such an Improved system, they would set the population 1imit at ~
50 persons per square kilometer (130 per square mile). Above this
‘population density, the use of fertilizers and other practices would be
mandatory. Thus, If the demographic argument were the only Issue of ' °
concern, many countries might reduce thelr problems by luring thelr -
excess population Into the tropical rain forests. For example, fewer
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than two:millLion: peOple occupy..the spproximately. two m!lllon, square. .
milé Amazon :Basin. : On- the other hand,. the existence,of. sparsely -
populated rain forests In many Latin Amerfcan countr!es -has. fostered

careless colonization policles In 1leu of land reform programs In the
more densely settled areas of these countrles.

Where the land Is forced to carry more population than Tt can”
support ‘under shifting cultivation, a rapld disappearance of the forest
in favor of grassland savannah ("'derived savannah'' maintained by .
annual burning) Is likely to occur (Nye and Greenland 1960). Moreover,
where the populatlion Is so dense that all the clImax raln forest Is
cut over before the older cuttings have rejuvenated, the people must
devote extra labor to clearing the tangled regrowth. This may force
them to keep the land In cultivation for longer periods and thus
accelerate the depletion of the solls to an even greater extent., Of
course, one may argue that the added task of clearing the thlckets
may be handled by the Increased number of available workers.

SOclo-economlc Constraints

The decreased productlvlty of labor Implled In the foregoing
dlscusslon may lead to the problem of provlding only enough food to
support the population. In the forested mountaln country In the eastern
part of Guatemala, It has been estimated that each Indian family .
requires from 100 to 200 acres of land just to malntzin a subsistence
level (Whittlesey 1937). Depending on the type of land and the sube-
slstence needs, one family will work up to ten acres of land -in any
glven season. Now, the Increased population pressure must be accompanlied
by new means for augmenting the output per unit of land, not only to
compensate for the declining productivity of labor and the diminishing
soll fertillity levels of the land, but also for feeding the Increased
population. If the Increased output per unit of land fs not achleved,
which undoubtedly Is the usual case, two other alternatives exlst:
elther the real standard of )iving decreases, Including the possibility
that families must glve up more of thelr "lelsure time" to work In the
shifting cultivation plots, or migratlon may occur. The selectlon of
the latter alternative Is particularly evident In parts of Colombla,
For example, certaln areas of Hulla, a departamento bordering the vast
troplical raln forests of the country, have been practically abandoned
because of a wldespread destructlion of the natural resource base, A
few Y'oases'' of rain forests stand out In the extenslve grassland .
savannahs as evidence of the destructive past. In the Cauca Valley of . .
Colombla, Crist (1952) reports that many mountaln slopes having a -thin .
.sol! cap have been ''desertized'’' by the prolonged removal of the native.-
vegetation and the exhaustlon of the thin layer of humus In the practlce
of conuco, the local term for shifting cultivation. . ‘

Shifting cultivation can lead to the disintegration of socfal
systems. Because perlodic migration Is necessary, the accumulatlon of
permanent wealth and major concentrations of population are Impossible.
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1““’Gréé§?beéqmésftﬁe”enemyxdﬁ~soll:prOductIVIty:In’é“hbt,*humldix
climate (FAO-1957).  Grasslani sdvannahs ‘can-at- best tle up-only a-
fractlon of the nutrients Immobil{ized by: forest vegetatfon, - Unllke
trees, grasses have only shallow‘roots'wlthiwhtch(to,ratrleve.elements.
Hence,” should grassland replace forests In the troplcs, as-has .un~
_fortunately happened over thousands:.of square mlles, a permanent
lowering of the sofl fertility Is Inevitable.  8eard (1944,  1953) and...
others' have spent .considerable tlme classifylng these. savannahs. In, -the. -
troplical reglons of the Americas.. = -

The solls under flre~climax savennahs are characteristically
poorer and have a lower agricultural potential than the nelghboring
solls under forest vegetation (Pendieton 1950) . : If these grasslands « ...
are burned annually, as Is the case with most of the troplcal savanhahs,
the soil Has little opportunity to regenerate. Kellogg (1963) reports
that, with good fallow management, reddish=brown: latosols under savannah,
vegetation In Africa can be successfully cropped for five years at a
time with ten to twelve years of fallow. Johannessen (1963), writes
that the savannah lands In Honduras were created by the Indians long
before the Spanlsh conquest. Since they had no llvestock, the grasses
.grew luxurlantly du:.'Ing the wet season. During ‘the anrual dry season,
“the grasses were burned, thus el Imlnating most woody specles. . When
cattle were Introduced by the Spanlards, intensive grazing of. the
savannahs' resulted. “The cattle tended to select. only the palatable.
specles, The grass cover was reduced to the polnt where there was .
Insufficient fuel to support Intense flires, and eroslon became severe,.

'f'fln Colombla, .1t Is customary, In many ‘areas of shifting cultlivation,
to establish pastures after the )and becomes too depleted for good:
crops.  During the first few years, the pastures are very luxuriant
and they support a largefnumber.of-anlmals;u'They are usually burned
durlag the dry season to malntaln the species therein and-to provide a
readlly avallable supply of nutrients for. the.new growth at the .-.i. -
beginning of the rainy season. But contlnuous over=grazing, vegetative -
degradation, and sofl depletion may eventually render the land practi- .
cally uséless. Ultimately, there Is no land In the area left for - .n
shifting cultivation. This phenomenon Is partlcularly notliceable :in
the frontler areas where shifting cultivators open up the new land,

“and ‘then ‘later abandon it or sell. 1t to ranchers and move on In search.
of new land. : SR ‘ ' ~ : -
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~ Watters-(1960) ‘lists only four classes. of solls :in_the humid = |
tropics which are sufficiently fertlle to support permanent agriculture
without ‘difficulty:

1. those océaslonally rejuvenated by the addition of volcanlic.
ash;

2. ‘the steepland or unstable solls where an-effective 'Inorganic-
cycle! Is operating;-

3. alluvlal soils that are perfodically renewed by.the deposition
v of river silt;

b. solls derlved from-highly .basic rocks, especfally basalt,
which have sufficlent:slope:for good dralnage. '

Unfortunately, these solls occupy only a small part of the troplcs.
This pessimistic view of the tropical .soll..resources is-.shared by
-many.soil sclentists. VYet, very-little [Is known about the nature of
tropical solls, '

- .Some’ leading pedologlsts point to the day when the soll will
become merely a synthetic medium for plant growth and man will lardely
control the reactions he desires to take place. Meanwhile, there Is
much to be done In solving the mysteries of tropfcal solls. Laudelout:
(1960) recognizes two very Important. factors relative to thesoll In
shifting cultivation: '

1. 'the decomposition of organic matter during the cropping:
-pgrlod:é@d Its reconstitution during the fallow peérilod;

2. the lmmoBlltzatlon of the mlineral nutrients which arc locked
‘up® In the fallow vegetation and set free when the faliow. is
?cgp and burned,

. Professor Hugh Popence (1957, 1960) of the University of Florida
_has done extenslve work In Central America on the effects of shifting
‘¢ultivation on sofl propertles, While most of his work has been con=""
fined to the Polochic River Valley In the northern part of Guatemala,
many of tls flndings apply universally to troplcal solls. The solls of
this hot, humid area are predominantly latosols derlved from 1imestone
amd-metamorphosed material. The influence of the volcances farther
south has been only slight through the deposition of occaslonal ash.
The' I'lmited virgin forest vegetation in the region is-tyolcal of
climax rain forest. Trees reach a dlameter of up to ten.inches during
a flve-year second growth perlod.

- . In describlng the pattern of shifting cultivation In the_afga, _'
Popenoe (1957) mentlons that a patchwork pattern of vegetatlon In all
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‘ stages of shlftlng cultlvation may be seen throughout the:valley..:::"
The cycle Is relatively short, and only malze Is grown. The land may
"be cropped for as ‘1ittle as one year. ' However, a minimum of four .
years 'Is allowed In the failow perlod. Popenge notes that.the - flrst:
year ylelds average between ten to twernty bushels per acre, while the :
second-year ylelds are halved. ‘Most of the rlelds are less than ten
acres In slzes o S e R S

The most evident soll changes which Popenoe (1960 a) noted In the
felllng and burning of the forest, were the decreases In the nltrogen
content, the organic matter, and the catlion .exchange capacity.. The
exchangeable cations (including hydrogen) and the pH are somewhat
Increased by burning. But thls beneflclal effect Is short=11ived.
because of leaching and erosfon. Although the cleared:flelds;generally
tend to be more fertile than the soils under forest, continuous cropping
soon results In depletion of the temporary supply of nutrients released
by burning. The bulk.denslity values Increase wien .the forest :Is
cleared and burned. See Table 2.

Tbble 2. Physlcal and Chemlcal Pronertles of Solls Under Three States
> of Shifting Cultivation (Polochic Valley), PRI o

" («

Bulk c/N B 'Bé’se
Stage ' Depth Density pH . N. \-~reﬂo K.:, Ca.. Mg ... CEC,, .Sat'n,
Inch  g/ecc ;%’“', '; ppm.'pém.jppn.i me/lOOg %
Forest' 02 - . 5,75 1.027. 15,9 . 28..6343. 96k .gh.3 | 53'.‘?.‘,
22«8 0,56 574 - 486" . h4b: .97 -3264 516 - 45.2. 51.7:
8-16 5.93 .232 10.9 51 2143 . 435 33,7 .'45.8.
Cleared:~i0=2: ﬂfi 16437 - s7HE 71240 406 5615-.868 . 68.4 58,4
Land 128~ . 0,71 5,69 :,353-:'13,2::154 2757 539...:41.9 L43.3
Rle bk 0B) 10.5 B4 2783 B8k 39.3 M.
Second ! /0-2- "s.r 5:85 . 759: 11552306 - 5048 667 . 75.0 53.3
Year 2-8 0,70 5.79 .320 11.7 92 3022 347 . 43.4 15,6
Fallow 8-16 6.07 .19% 9.k 50.0

64 3491 32# 35.3

£y 7 .

'Reference Pqpenoe, "The lnfluence of ‘the Shlfting Cultlvatlon 6ycle on
;Soll Propertles In Central Amerlca," Ninth Paclific Sclence.
»Conference Proceedlings, - Bangkok (1957), Vol. 9, .p. 7k..

zThe subsequent second growth after one;year of malze. (Table'2)-,
'reverses the trends: brought about: by clearing,- burning,. ~and cultlvatlon
In: the. fol lowing:manner (Poperoe:1957):.
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1. tﬁggbﬁlk&dghs)xygdecreaSes,,butwthea[qw'qatue;fq;g;hpivkcglnw¢¢
forest Is not restored within a perlod of flve iyearse i} foutqe

~2¢  The:pH:ls lowered ‘and the“percentmbase3saturatlon'decreases

1 ln the ‘top two Inches. 4
e T s .

3. The nltrogen‘and carbon contents;:increase -In the.top two
lnches;uandnthe‘carbon;content;decreases;dn the two to elght-
Inch zone. :. v ;

L., Potassium decreases throughout the profile.

5. Calclum continues to be translocated from the topsoll to the
lower horizons during the young SeCOHd‘QFOWth,-but;the.;ggpd
Is reversed as the second growth gets larger. =~ =~ &

Lo e R v ERAT DI . (. T N Tt e "i A
6. Magneslum;decreases througho. .. profile while the fallow
ls;small,:but,bghaveshas the calclum thereafter. T

oqlglnalvforestycondltlons-wlthfone-major exceptlon (Ropenoe,19691p).
Theiphosphorous;contents continue to decline through the fallow . -
pero’d. Cl vf,,v ".";«'.{ ..','f . .. .

;;Qin;addlt!éh“foffhthfendé noted ahoVe,‘Pqpéhbé"(ISGO a) l[;téd” 
the following fundamental relatlonships, of the Polochlc Valley solls:,
1. ;Theacéffanféxéhénééiéépédff? appears :to gé:&lrectly:rqlatéﬂg

to the organic matter. ' e

:ng:The pH lsqdlrectly‘related,todthe‘exchangeable calcium-and

Inversely related to the exchangeablevalumlnum.

3. Thé ex6hangeébfe aldmfﬁum lsv}nVersély related to .the
exchangeable calclum, . T B

4. There Is no obvious ‘relatfon between elther .the :exchange.
capacity or -the:organic matter .and any or ‘all of ‘the.-exchange~
able nutrlent.cations.

It may be tentatlively concluded, as far as damage to .the soll.:ls
concerned, that shifting cultivation [s practically harmless If It Is
conducted In equilibrium, Despite the losses of plant nutrients, the
amounts remaining after the land Is cleared and burned are usually
qulite adequate for crops the first few seasons. Arguments concernlng
the physical aspects of the soll are not as substantiating. The L
- effects upon soll structure, and secondary effects such as erosion and
the water regulating capaclity of the soll are not at all well understood,
Informatlon on ylelds under shifting cultivation dgflnttely,verlfy,a, -
- downward sloping ''fertllity curve' after the flrst year or so (FAO 1958),
-Whetker or not some of this effect may be attributed to lncreasedwweed.,.‘
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Bedard (1962) ‘writes:

The local ‘practice:of shifting cultivation Is ‘elther harm=
ful or not . . . however, the slgniflcant polnt:Is that If
shifting cultlvation Is practiced In so many different
‘patterns, then certainly It Is not the practice Itself, but
~the degree and manner of: Its appllcation and the locale or
envlronment In which It occurs which should be:of:concern.

Milpa Agrlculture In Central Amerlca and Mexico

The'Mayan Enplre and'M%lpa Agriculture

Although the Mayan clvilization of pre-Columblan Mexico and Central
Amerlca was based on a rather dense population, the only economic
foundatlon of this culture was mllpa agriculture, a form of shifting
cultlvation. The word ''m!lpa' was used by 0,F. Cook (1919) fn hls
classical study of shifting cultlvation practiced by the Mayan o
descendents. Mllpa Is a Spanish word adepted from the Aztec vocabulary”
(mil1! meaning”a planting" and pa meaning ''in'') the ldea belng that a.’
malze fleld, or a clearing In the forest, Is cut and burned for planting -
mafze (Cook 1919). Mulba Is a Mayan word meaning "'to congregate'' as to
work together In planting a mllpa. While this usage of the word milpa
Is technically Incorrect because of Its colloquial meaning In Central
Amerlca and Mexlco (a permanently cultlvated malze field), It has been
used widely by persons writing on shifting cultivatlon In Central America
and Mexlco.* C Pl :

In contrast to the Mayans, the hlgher civillzatlons of troplcal

Asla were based on a more or less sedentary type of agriculture In-
cluding elaborate systems of irrigation terraces. Nevertheless, the
Mayans probably found shifting cultlvation to be advantageous In many
_respects. A minimum of labor and equipment were required, thus
freelng abundant human resources for the construction of temples,
development of the arts, and the organlzation of primitive sclences.
In:fact, the highly structursd Mayan soclety was able to amass a rathes
phenomenal denslty of population for a shiftlng cultivation culture.
It has been estimated that at Uaxactln, at the helght of the-Mayan
clvilization, there were 48,000 persons 1iving within a ten-mlle
radius-~a density of 470 people per square mile (Gourou 1958),

Yet, the Mayans abandonad thls terrltory in the sixth century.
Numerous writers speculate that such a move may be attributed to an
exhaustlon of the soll ‘resources. Apparently, large areas of ‘grassland
savannahs developed around the Mayan cities, thus forcing pecple to " ="'
travel much farther In search of fertlle land for thelr mllpas as well
as for flrewood (Bartlett 1951). Without any means for transportation
other than the human back, the effectlve range of operation was definitely

*ofr. George W, HIll, ''The Guatemalan Highlands Indian and His
-Poverty Agriculture," a study In process, Unlversity of Wisconsln,

1967.
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limited, - Cook''(1919) ‘estimated that:lt wasinot uncommon for the = .
shifting cultivators to travel. 20: to 30 miles: to their plots and even
up to 50 to 60 miles from the. larger centers. Whereas the Incas (who, ..
Incldentally, had a sedentary agricultural system) apparently maintalned
a pollcy of withdrawing people from congested areas and sending them

to unoccupled reglons, the Mayans reslisted moves from thelr population
centers. Moreover, they did not have animals to utilize the grass-
lands as did the Incas. Bartlett (1951) mentions one addltional factor
which may serve as an explanation for the abandonment of the cltles.

The streams and shallow ponds In the Petén region of Guatemala, at

such places as Tikal and Uaxactdn, frequently . dry up during the dry
season. He speculates that the lakes may have been choked by

sediments during the perfod of heavy agrlcultural actlivity In the
reglon,

. Redfield (1950) tells how new villages are created by present-day
Mayans In the Yucatan. The people In the vlllages which exist today
are compelled to go ferther ardfarther In search of new land for thelr
milpas; consequently, many of them establlish milperfos or distant
settlements from the villages. Many of these milperfos eventually
become villages, especlally if the old villages continue to grow much
larger. In his prolonged study of the Chanr Kom village, Redfleld
reports that no one has glven up milpa agrice.. ..re completely, The
scarcity of land has resulted in shorter fallow periods and smaller
slzes of the milpas over the years. At the same time, the average
yleld of malze has declined from 0.8 carga per mecate (about 13.6 bu./A.)
In 1931 to 0.65 carga per mecate (about 11.1 bu./A.) In the period
1932-1934 to 0.5 carga per mecate (about 8.5 bu./A.) In 1948, The
ylelds of beans, sweet potatoes, yams, squash, and other crops also
declined dur'ag this time span.

The milperos choose the land for thelr milpas from the communal
lands of the village. A milpa belongs to an Individual as long as he
clears It and maintains It under cultivation, but It reverts to communal
ownership when {t is In fallow. In 1948, most mllpas were being culti-
vated for two years and fallowed for about seven vears. The total’
area In cultivatlon around the village In any given year (both first
and second-year milpas) was about 300 acres out of the total communal
acreage of 6,000, that Is, about 5 percent of the total. Most
families have two milpas consisting of about one hectare each. The
second year milpa yfelds average about 25 to 50 percent lower than the
flrst year. From both milpas-=that Is, about five acres--the average
family harvests around 40 hundredwelght of malze. Taklng the average:
family consumption as six and one-half pounds per day, or 21 hundred=-
welght per year, thls means the average family has some surplus for
seed and/or sale, ‘ h ‘

In view of the growing pppulétlonjpressure§;%lnfmosf'parts of .
Central America and Mexico, It ‘seems: that -the:present-day Mayans, .1lke
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iFndm:the:standpolnt,of‘famllﬂarlty‘wlth;tlllage:methods,

‘the mllpa system appears not: only temporary, but highly.
destructive and self-1imited since the growth of grasses
may -render the land useless for. a few decades . . . . L
The essentlal .Inferlority of the system lles not so much In
Its lack of permanencs, since this can be assured -In proper
balance, but: In.the fact that the carrylng capacity must
necessarllvy remaln emall. ‘

General Aspects of Contemporary Milpa Agricul ture
Vil Ce AT IR o . . o L
‘Selectlon of the site. .In the Petén reglon, the mllpero generally
chooées~the,land»for;mllpas on the basls of the type of malze he Intends
to plant; that Is, regular, San José, or Yaxkfn (Cowgill 1961). The .
seed Is the same for each of the crops--only the tlme of plantlng‘dlfféfs.
The;regular-crop Is planted In April or May -on the regular slopes. San
Jose Is planted In February in low, swampy areas, Yaxkfn,,an emergency
crop, Is sown during September on the hlghest and steepest land. s
Cowgl1l (1961) 11sts some other Important factors used In selecting =
land for the regular crop: . o

1. ‘where the vegetatloh,ls'the;h!ghestﬂénd'the‘weeds_and gféséﬂ
+ :are less prevalent; [RTE . -

2. where the soll |s dérk;coio;é&,‘béslféwfrdcks&,énékfé‘ﬁélfﬁéé:”‘
too high nor too low In sand or clay; '

o ' A RIS S T S T PR L R
3: where the mllpero: has successfullv arown a rimn . fo waint .o
fTi years

not problems;. and not too. low:so excess water 1: not s’
‘problem. '

4. .where the land lsinpt;toofhlgh,3sé;tﬁé;uﬁnd"énaitﬁéﬁéuﬁééf%i

..\ Clearing the land.. Having.selected a site, the milpero will =
begin to cut the brush In the.early part of the dry season (November-
January) and allow It to dry untll March or April before burning It
(Emerson 1953). The larger trees are cut with an axe, whereas the ﬁ
smaller trees and undergrowth are slashed with a machete. With the
old method, using 1lmestone fragments, the clearing operatlon took

‘twice as long (Hester 1952). |f the ""high forest" Is not permitted
by government decree to be used for mllpas, as Is the case in many
reglons, then land clearing Is delayed untll February or March.,
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“The sécond-year mllpas-are not:cleared until:Aprll because:the
mllpgrd?fs*usuélly:busy§clea?lngiothefi1énd<before this time, ‘and the
debris:cleared from the second-year mllpas requires less time. for . . .
drying before burning (Cowgl11 1961), Emerson (1953) also mentlons the
fact that late preparation ellminates the problem of a weed recurrence
before planting, espectally since there Is hardly enough trash to
produce a flre sufficlently hot to destroy the weeds and sprouts.

-Interestingly enough, the mllperos conslder that the flrst and
second-year milpas require equal amounts of fabor. Since the second-
year milpas provide no kIndling wood, . they must spend time procurlng
It elsewhere. Gathering flrewood and clearing the first-year milpas -
are simultaneous operatlons. Moreover, weeds tend to be a greater
menace .In the second-year milpas and thus demand more tima after
planting. i

. Burnlng. A milpa Is general ly burned In sectlions over & period
of several days. Contrary to reports that flres often sweep the whole
countryside, most milperos take considerable precaution to avold fires
that would destroy the surrounding forest (Cowglill 1961). Whereas all
of ithe brush cut on the second year milpas Is effectively reduced to
ashes, the flrst year mllpas are often so covered with trees that It
Is Impossible to get a complete burn. Quite often, a mllpero begins
planting on the opposite slde of a milpa before It Is through burning.

. Planting, Usually, the planting operation takes place at the
beginning of. the rainy season. The milperos normally use a flve to
six foot stick with a sharpened point, or sometImes a metal polnt
(Cowgl11 1961). The seed Is carrled In a gourd suspended from the
walst by a plece of string or leather. Malze and ayote, a type of
squash, are usually planted together In the Petén reglon=--flve to seven
seeds of the former, and one to four of the latter In the same hole.
The seed Is not covered. In some areas, beans are Interplanted among
the stalks of maize at a later date. ‘ '

Weeding. In order to remove both the old weeds and newly sprouted
ones,  the milperos nomally walt until after the heavy ralny season before
they begin the weeding process (Cowgiil 1961). Emerson (1953) observes
that-by delaylng the cutting of .the weeds until this time, the mliperos
permlt an abundant crop of weed seeds to ripen and disperse. This, he
explalns, results In a much greater abundance of weeds In the second-year
milpas. In fact, he was led to conclude that the decrease In yields

from the flrst-year milpas to the second year Is more a result of [n-
creased weed competition than any other factor. Steggerda (1941)

ran.a serles of experlments which influenced him to arrive at essentially
ithe same conclusion. Cowgfll (1961), on the other hand, did not find a
:notlceable difference In: the weed densitles between first and second="'

“year mllpas.
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: Harvesting. At harvest time, the ears.of malze are. cut of f. the
stalks with a machete (Cowgll11 1961). If there Is a:surplus over.
family needs It Is frequently dumped onto the market soon after: lt ls
harvested. The price of malze falls considerably durling. the harvest
season. Apparently, storage facilitles are very inadequate and .. .
rodents are a serfous problem, The other crops In the mllpas are har
vested as they mature and are mostly self=consumed. | : D

Fallowing. Although most mllperos hold thelr flrst year mllpas
over for a second year, third-year mllpas are not common. However,
Tax (1963) reports that in Panajachel, Guatemala, the gentler slopes’
may be cropped continuously up to 25 years and the steeper sicpes up-
to ten years before allowing a six-year fallow. The solls In thlsr
area are derived from volcanlc ash. He estimates that the average
ylelds are about 30 bushels per acre In the area. SR

Yields are the criterfon for !exhaustion:' that {s, they determine
the difference between ""tired" and "fresh'' land. As has been.dlIscussed
previously, the decline In ylelds has been attributed to a multitude
of causes, Including a decline In soll fertility; an Increase In weed:
competition, especlally grasses; the Inabllity to kill off Insects and
weeds when the flelds are fired during the second season becaise of In=
sufficlient fuel furnished by the meager vegetative growth during the
previous year; and the loss of soll due to erosion of the exposed
milpa during the flrst year (Hester 1951). Cowgill (1961) notes that
the most prevalent deflciency symptoms In the milpas of the Yucatan,

In decreasing order of frequency, are nltrogen, phosphorous, zinc, and
manganese. He argues that the deficlencles are much mcre pronounced

In the second=year milpas. Another Interesting observation which he
made was the tendency for mllpas to be planted on old archeological
mounds wherever possible., Ylelds were higher on these mounds, chlefly :
because of the hlgher levels of phosphorous. “

'Tax (1963) has used some old flgures to demonstrate‘a dlfferentlal
In costs and returns between ‘‘hill land' and ”delta\land' milpas-In=~"
Guatemala (see Table 3). R P CI

.. .The higher fertillty levels of the deita solls allow the milperos
-to extend the cropping perlod for a much longer period of time than
‘that on the hill lands. Apparently, malze alone Is produced on this:"
land, because of Its very noticeable response to fertility or because
the delta lands may be subject to perlodlc floodlng during the ralny
season. <

Tax (1963) has also been able to ascertaln differences in the SERRE
labor requirements among the various types of land. Table 4 shows the:
number of man-days, defined as the amount of work done by a full-grown:
man In one working day of about nine hours, requlred by new land, old:!
land, and delta land. In this table, the: new:land and the old land both
refer to the flrst year and successlve year mllpas, respectlvely, on the

. NI *,1
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Item:. . , RN LaRd " DeltaLatd
Costéﬁ
Labor, $ 8 33, $ 6 00
seed . N 018‘ ‘.“,.: .'0
Ceremoital .08 w027
Total  §fé.59f 4 6;1gﬂ
Grosgkﬁétbrns S o
Ma 'Zhe. ;o ll"c po : ' 2"’050
Beans , - 1.20 Co-
Squashes 3.00, T
Total | $ 18,20 $ 24,50
Net Returns $ 9.61 $ 18,38

Reference: Tax, Penny Capitalism,. Chlcago: University-of Chicago
Press (19£3), p. 108,

Table 4, Labor Regulred to Grow Ten Cuerdas (1.78 Acres) of Mllpa.

Number of Man-days

WOrk Process e . New Land .
Cuttlng trees, etc. 20
Making flre lanes 2
Burning fallen trees, etc. 2
Stubbling -
Cleaning 10
Planting 5
Replanting where needed- 1
First cleaning (and 20
hilling) L
Second cleaning (and - .20
hilling)
Harvesting -5
Transporting 10
Storing 3
Threshing beans
Total per ten cuerdas 10l
Total per acre 57

. _01d Land

10

10

5
]

.207

20

P
\DN' wWwown

Delta Land.

P

o -‘U'I‘OA.I LIS ‘fl o

NN
o

l W=

W oy
75“?\5

-
bl

Té e

'I’ntyi

Reference: Tax, Penn% Cagltallsm, Chlcago. Unlverslty of Chlcago

REAze VPRI o
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hill.land....The. overall: labor productivity remalns:conslderably higher.y
on the delta land, not only because of the higher ylelds, but also ~
because- the extended croppling perlod allows the milpero to spread the
labor requlrements for clearing over a greater number of years. The
other major difference is made up by the low transportation requlre~
ments for' the delta land. Probably, more trips are necessary for
transporting the products from the hlil land since the squashes and
beans may not mature uniformly. The table also tends to refute -the
arguments set forth by Emerson (1953) and Steggerda (1941) that the
old land necessitates more labor for weeding. :

The fact. that more fertlle solls, especlally the solls derlved
from volcanic ash and from recent alluvium, are able to support’ade=
quate crops of malze for a perlod up to 25 years would seem to lay :
emphasis upon declining soll fertllity as the major 111 of second year
milpas. At any rate, fallow perlods seem to provide the best remedy,
If they are.long enough to allow the dominant trees to reach a size
satisfactory for cutting and to choke out the smaller growth, Including
weeds.. '

:Othen~Aspectsgof.5htftlng-Qult[vapLon.sttems-

Opposition to Shifting Cultivation

Desplte the long occupatlon of extenslve tropical areas by
colonfal powers, and the more recent attempt of the developed temperate
natfons to inject technical assistance Into the under-developed
tropical countrles, the ecologlcal systems of the tropics are not well
understcod. By and large, attempts to transpose temperate agricultural
practices to the humid tropics have met with only moderate success~=
some have falled miserably. For reasons that have been dlscussed
earlier In this paper, shifting cultlvation has been strongly opposed
by most technical advisors from the temperate reglons., Perhaps no
words of condemnation have resounded more clearly than those of the FAQ

Staff (1957):

Shifting cultlvation, In the humid tropics, Is the greatest
obstacle not only to the Immedlate Increase of agricul tural:
production, but also to the conservation of the production-
potentlial for the future, In the form of solls and forests.. .

Nevertﬁeless, efforts*pn the part of governments to force the abolitlion
of sh[ftlng cultlvatlpn have been almost completely futlle. .

_ Leach (1959) suggests that adminlstrative opposition ‘to shifting

cultlvation Is usually focused on two aspects: (1) the destruction of
valuable forests, and (2) the dangers of deforestation and erosion. "To
the shifting cultlvator, the first factor probably appears lrrelevant:
for he generally possesses no means by which to galn benefits from the:
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harvest of forest products.” To'him, - the forest 15 a weed or, .at best,

a repository for plant nutrlénts ‘and a source of fuel.. This Jatter:
aspect becomes relevant to the cultlvator only when the supply. of. .. -
forested land Is scarce; or when migratory movements of the population

are artificlally restricted by governmental action. Naturally, a - .
practice that Is so Ingralned In so many cultures Is not 1ikely to dis=
aggear, nor even modify, unless widespread Instltutional changes are
effected.

Adaggaﬁlqn of Shifting Cultivation Into New Systems

Explanations of why the agriculture of some cultures evolves
more or less automatically Into more Intenslve forms have mostly focused
on demographlc pressures and deterlorating resource bases. In the
northern part of Burma, Leach (1959) has observed little cultural
variation between the shifting cultlvators and the farmers practicing
terraced field agriculture: they are 'precisely the same tribal
peoples.”” He writes that where the local population density Is so high
that the land is scarce, terraced agriculture Is the standard,
tradltionally established, preferred technique. This Intensive form of
agriculture requires much more labor, which the higher population
supplies, and It can be relled upon to produce moderately good ylelds.
On the other hand, where the population pressures are not so great,
shifting cultivation Is by far the dominant form of agriculture.

Under this system, very high yields are possible if the forest cover
Is dense. Leach feels that there Is a very definlte polnt at which
farmers consider It advantageous to make the change from shifting cul=
tivation to terraced agriculture. -

, Numerous attempts have been made to Intensify traditional forms
of shifting cultivation, both directly and Indirectly, through control
and/or development mechanisms. De Haan (1959) suggests three ways for:
restoring the imbalance between the land and the people:

1. the Improvement of the system of shifting cultivation so

- that the use of land Is better suited to the potentlality

of the soll under the conditlions of a higher population
denslity;

2. the reduction of economic Isolation of an area so that .
products can be marketed and so that means become available
to Increase agricultural production and prevent further:
destruction of the land; ' ' ’ ‘

3. . the opening up of isolated and closed communitfes, the
_freelng of human forces, and the encouragement of Initlative
" to make efficlent forms of agricultural ‘production more-:
attractlve. | |



. Thetclassic example of an attempt: to.modify a traditional. form
of shifting cultlvation Is that of the "'corridor system'' In the. COngo.
For centurles, the nomadic '"Bantu system' of agriculture prevalled
among’ the .tribal socletles of the Congo.. European Interventlon, how-
ever, preclpitated.an ever-increasing destruction of the forest cover’
throug!s Intensive agricultural productlon means geared to the demands o
of export and 'srban economies. De Coene (1956) deccribes the followlng
effects of European colonization In the Congo:

1. more and marked depletion of the soll;

) T R RS T R I ST T
2. an extension of the cultlvated area without a-corresponding
lncrease,ln ylields; :

3. an ever-growlng fragmentatlon of flelds due to the search for
fresh, .fertlle solls, thus lncreaslng the nomad!c way of

- ‘llfe of the natlves and dlmlnlshlng the efflcacy of propaganda,

1~ . '

k; an: lmpover!shment of the rural communltles whlch, because ‘of -
thele-small Incomes, searched for more profitable labor '
alternatlves. Ce e ; SR ,;ﬁhﬁ”;;_

~ European methods such -as deep plowing and legumlnous fallowlng had(

brought: deplorable results In - the troplcal settlng..; b e

*In an effort to: counteract the aforementloned effects of . Europeani
lnterventlon, Belglan sclentists devised a.- ratlonal system of shifting’
cultivation out of the old Bantu system, This scheme, known as the .
teorridor system, Involved the laying out of strips. orcorridors' = |
through the raln forest and the designation of blocks thereln, based’
upon the feasible number of years for the cropping and fallowing .
phases of the cycle (Kellogg 1963). Thls system allowed a new block
to be cleared and an old block to be retired to fallow each year. -
The slze, shape, and orlentation of the blocks were all found to. be.of'
paramount Importance because of the Influence of the forest border ’
(De Coene 1956). Although mixed plantings of upland rice, malze,
bananas, and manloc have performed best under thls system, a single
year of cotton or peanuts grown In the middle of the cropping phase
has done well, especially If fertility practices are used. The
successful production of commerclal crops In the !'corridor system' Is
Indlcative of the fact that Improved forms of shifting cultivation can
go beyond the realms of subsistence agriculture. The "corridor
systent' makes possible permanent villages and homes, whereas the old
Bantu system resulted In migration as the solls deterlorated and the
savannahs encroached (FA0 1958).

tiln COIombla and other parts of Latln Amerlca, a modlflcatlon of
the tradltlonal system of shifting cultlvatlon has proved ‘to be quite
~ fmportant In the management of certaln tree crops,’ especlally coffee
~and cocao. The number of diseases which plague these orops mékes ,lt
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necessary to re-establish the plantations perlodically. i. The normal
‘procedure for doing thls Is the complete removal of all the crop.
trees and shade trees by felllng and burning. New seedl Ings are then.
‘planted along with Intermediary crops such as malze, beans, manioc,
and plantalns. The latter Is especially Important as an Intermediary
crop because It provides the necessary shade for the young crop trees
untit? the new shade trees become established. Whereas the traditlonal
systems of shifting cultivation have been strongly opposed by the -
officlals responsible for the extenslon actlvitles of these crops,
the modifled system Is widely accepted as the most efficient and
effective means of controllina tree.croo diseases and establishing new.
plantations. -

Relatlonshtgs Between Shiftling CUltivatlon and Land Tenure Systems

In contrast to the shlfting -cultivation: systems in many parts of
Africa and ‘Southeast Asia, where the basic unit is often the trlbe,
most’ forms In contemporary Latin America focus upon family units.

This? fact has Important Implications for'land tenure systems.: In.the.
fonner ‘case,” the declslons’ regarding the use of a speclflc area of land-
mist’ satlsfy the goals of a constderable’ number ‘of ‘people; the Indi-
vidual’is ‘subordinate to the tribe. Land use practices within the
tribal domaln are closely linked to rltuallstlc patterns.

-~ "The family, on the other hand, Is a more flexible unlt, not only
from the standbo!nt of flxity on the land, but also with respect to.
land use.  Where plenty of land with gcod forest cover Is avallable,
the boundaries of femily holdlngs are Ilkely to be loosely defined and
migration will be frequent. In Panama, for example, a form of shlfting
cultlvation known as roza Is the basic farming system throughout the
country. Guzmén (1956) reports that, In 1950, more than 72 percent of
the country's farms had fewer than ten hectares and nearly all of these
farms were practicing roza. Only 3.2 percent of the total land area of
the country was under cultivation, four-fifths of which was reported to
be In subsistence agriculture. A large proportion of the country's
.farmers possessed no titles to thelr land; they selected thelr plots
,freely from the vast forested reglons.

; MApparently, the land tenure system Itself represents one of the
greatest obstacles to the adoption of technically feaslble modificatlons
‘In"land utllization. Where the ownership or control of a tract of land
-belongs to a tribe or some party other than the cultivator, there Is
‘1ittle Incentive for tmprovement, especlally If the supply of good
land Is abundant. The cultivator's interest in the land will cease when
he atandons it to natural fallow. Likewlse, the physical isolation of -

cultlvator from markets and the paucity of other agricultural services
wIll dampen the incentives for maklng permanent land Improvements,
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Shifting cultivatlon - Itself. does not appear to be a manlfestation.
of certaln land tenure systems. However, It Is usually assoclated wlth
primltive land tenure patterns In tropical regions of economlc isola-
tion. - Whetlier shifting cultivation remalns a ratlonal practlce under
more advanced land tenure arrangements has not been well substantliated.
De Schllppe (1957) suggests that one must determine whether shifting
cultlvation, In natural balance with the local environment, !s In
certaln cases better than alternatives which can be Introduced as a
result of acculturation.. The problem becomes one of how to plan a
'synthesis between local and unlversal values, glven a spacific natural
environment. It seems that structural changes In the land tenure. .
system, together with a fuller polltical partliclpation of the culti-
vators and an expanslon of the agricultural service structure would
be necessary to foster lona=run Imnravemante Tn Tand el fonetan

Sunmary and Concluslons

_In comparison to most temperate reglons of the world, the tropics
are.-teeming with physical constraints upon agricultural productivity.
Where man has remalned subservient to such a rigorous environment, . It
Is no great mystery why he has lapsed Into a universal.ecologlcal pattern.
Despite the overwhelming fmportance of the physical milieu i3 molding
land utlllzatlon schemes, cultural Influences cannot: be eas{ly
abstracted. Although shifting cultivation has traditionally been a
very: ratlonal system among many socleties of the world, and numerous
attempts have been made to modify and Improve Its traditlonal forms
from. the standpolnt of ecological adaptation and labor efficiency,
It:must be generally concluded that the system Is: not compatible with
an: Industrial society. A -« dern economic system requlres the con~-.
centration of human popul on with a speclallzatlon of tasks and a.
constant augmentation In the productivity of agriculture In order to
feed and capitallze the non-agricul tural sectors of . the economy.’
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