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THE NATURE OF SHIFTING CULTIVATION
 

IN LATIN AMERICA
 

by
 

Eml B.,HaneyfjJr. 

f-IiFor,,.centurIes, -the.praptice. of.shift.ing cult Ivat ion in its variant. 
forms has.beenthe predominant, system of land utilization among tropical1, 
agriculturalists. Only,-In the irelatively recentpast has there been a 
wholesale introduction of more intensive me'thods of land utilization
 
Into, the tropical regions by.colonial powers. The FAO staff estimated 
that, over 200. milli on peopl t, dispersedover 14 million square miles of 
tropical territory, still derive the bulk of their 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 
exploitable soils. The five millIon square miles of tropical America 

'support about 65 mill Ion people (Nye and Greenland, 1960). Most of 
the agriculture In this vast expanse of territory Is some form of 
shlfting cultivation, (See Figure I.),
 

Anthropologists, geographers, pedologists, and other scientists
 
have pointed out the shortcomings of shifting cultivation as the
 
basis, for- a stable-agrarian society.- Nevertheless, this system .con
tinues to be perpetuated over most of the humid tropics In lieu of
 
more advanced systems of land utilization. Such a primitive and yet
 
complex ecological arrangement cannot be readily cast aside In exchange

for temperate cultivation schemes. A more reasonable approach to
 
expanding the food production potential of the extensive tropics
 
undoubtedly begins with a scientific understanding of the physical,
 
biological, and cultural milieu.: 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 tropical system.are a. 
sufficient proof ofthe latters .value.
 

The:,ensuing:presentation will be an attempt to consolidate some,

of the P'treasures of wisdom and experience", which have been revealed. 
by numerous scientists devoted to the problems'of shifting cultivation.
 
This account will give special'treatment to the tropi:al areas ,of Latin 
America. If any geographical region suffers from the paucity of - .' :, 
research on shifting cultivation, It is tropical America. in recognition
of this negligence. clearly revealed In the classical bibliography 
compiled by Conklin (1961), the FAO has appointed R.F. Watters to
 
initiate basic studies on shifting cultivation InLatin.America.
 

'' we t i j " 

7
lThis paper was or-iginal-lypresented .o.othe.Departmnt .ol%$oi is,
 
Univarsity of Wisconsin, August, 1964. The present version Is revised.
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,ntroIducIt i~on
 

Concepts of Shifting Cultivation
 

Shifting cultivation exhibits remarkably similar characteristics
 
Inall parts of the tropical world. 'Anthropologists and other In
vestigators have encountered a whole array of nomenclature meaning
 
essentially the same thlng, that Is,the custom of cultivating
 
scattered clearings inthe reservoir of natural vgetation, abandoning
 
them when the soil becomes exhausted. and perhaps shifting homesteads
 
inorder to follow the search for new fertile land (FAO, 1957).
 
Terminology commonly employed by the various writers on the subject

Includes: ray (East Indo-China), calngbn (Philippins), ml and coamile
 
(Mexico), -nuco (Venezuela) roza and monte (Colombia) chacra (Peru),.
 
roa (BrazilT -/ Ekwall
Ladanq (Java) and masole (Belgium). (1955)

the eminent Swedish authority on the English language, suggested the
 
word 11swidden,"1to mean shifting cultivation because of Its 'relation
 
to numerous Scandanavian terms having-related meanings. U.S.
 
writers, however, have generally accepted the temshfting cultivation,01
 

Perhaps the most functional definition of shifting,.cultivation!in"
 
the literature is that set forth by Pelzer (1958):
 

Shifting field agriculture ischaracterized by a,rotaton
 
'df,'ffelds 'rather 'than of crops' by short periods of cropping
 
(usually one to three years) alternating with long fallow
 
periods (up to 20 years or more, but often as short as six,
 
to eight 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 cultivation exists In,
 
sparsely populated.tropIcal forests, where the farming of, cultivated
 
clearings by family groups represents only a slight step beyond the
 
hunting and fishing stagep more developed communities live infixed
 
villages and farm the surrounding land In a somewhat erratic land
 
rotation system. Inthe latter situation, soil depletion does not
 
lead to limmedrate migration,' but rather to the cultivation of plots
 
farther away from the center. Consequently, the fixity of villages
 
usually leads to a more rapiddestruction of the renewable n~tural,'
 
resource base.
 

Watters (1960) suggests a classification system for'shifting.,
 
cultivation which isbased primarily on, the differences,intheieconomies
 
with respect to the means of food production:
 

i. 'predominantly hunters and gatherers;- but practicing.shlftIng
 
cultivation,to a small extent;
 

2. depending mainly on shifting cultivation., although engaging
 
in'some6hunting, 'fshin'g, 'or gatheHng;:'
 



3. 	 dependIngialmostv ent Irely on'.shl-fting cuJitIvatIonwi.th 
,alImos't":ho tliertsource. of. food product ion;. 

41T 	 predon'inantly ,pastoralists .but also.,practliing slh|ifting:cul tivation;
 

5. 	depending mainly on shifting cultivation with some
pastoral ism;
 

6 dependlng mainly on shifting cultivation,: but,with's'me"'

sedentary agriculture;
 

7. some'shifting cultivation, some permanent:,cultivatIon, with
 
some pastoral Ism;
 

8. predominantly some form of permanent agriculture with -some
 
shifting cultivation.
 

ropehoe (1964) sees shifting cultivation as only one of several

alternative forms which pre-Industrial, tropical agriculture may take.
He 	lists four different types--garden, fire (including shifting

cultiVation), irrigation, and terrace agriculture. 
All 	of these
 
require manipulation of the environment, such as clearing, burning,

control of moisture, or modification of the topography. Increasing

population pressure and rising standards of living gradually force
 
more Intensive systems of land utilization. Moreover, Popenoe main
tains, It isonly through the adoption of these Improved systems,

especially Irrigation agriculture, that modern societies can evolve.
 
An 	example insupport of this position would be the rather elaborate

agricultural systems Inmany of the superpopulated tropical areas of
 
Southeast Asia.
 

The 	Tropical Setting
 

Pendleton (1950) and many others have;attempted to change some

of 	the erroneous popular bpinions held by people of the temperate

regions inregard to the agricultural potential of the tropics.

Pendleton reasons that the rapid decline Inthe productivity of tropical

soils 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,

twigs, fruit, fallen trees, etc.) which falls to the ground IsqukLkly

attacked by termites and decay organisms. and thus the minerals are.
 
rapidl re-Incorporated Into the phytocycl ing process. 
When the forest

iis! cut'and burned this cycle Isbroken and the plant nutrients are

released in a soluble form inthe ash. But before the crops (maize,

beans, manioc, plantains) can absorb any considerable proportion of
 
these liberated nutrients most of the soluble materials are leached

deeply into the subsoil by the frequent rains. Woody plants and, In-,,

particularp large forest trees, have the capacity to assimilate greater
 

http:IvatIonwi.th


amounts of nutrients- per hectare than grasses and annual crops, 
(Kellogg 1963). ItIsfor this reason, plus the fact that grasses In 
the tropics are usually subject to annual or periodic burning, that 
forest soils tend to be more productive than savannah soils in the. 
tropics. Thus the axiom of the temperate regions, that grasses are 
the soil builders, must be reversed for the tropics. 

The soils of the tropics are predominantly latosols (Taylor 1962).
 
Their special characteristics Include reddish colorationj high acidity.,
 
a stable micro-aggregation, and a clay fraction composed chiefly of
 
kaolinitic minerals with Iron and aluminum oxides (Nye and Greenland
 
1960). The latter authors recognize an Important division among the
 
latosols: soils showing characteristics of excessive leaching
 
(Oxisols), and those less thoroughly leached (Ochros,.is). Inaddition.,
 
a distinction may be made between the forest soils and the savannah
 
soils, the latter tending to be morm highly leached.
 

Other features of the tropical setting which have a bearing upon
 
shifting cultivation Include the:climatic conditions. Hot temperatures
 
with little daily or seasonal variation prevail throughout the tropical
 
areas. Rainfa 1 1 tends to be concentrated Inone or two seasons of.
 
the year Intermingled with pronounced dry seasons. Such a pattern of
 
wet and dri seasons exerts a very strong influence upon the shifting
 
cultivation pattern. For example, Inthe ChocS region of Colombia
 
where the annual rainfall averages more than 300 Inches and there Isno
 
pronounced dry period, a variation of shifting cultivation described
 
as "slash-mulch" Ispracticed (West 1957). Since fire cannot be
 
employed because of the continually-drenched jungle, the-seeds are
 
broadcast, or the rhizomes and cuttings are planted Inan uncleared
 
plot, and then the bush Isslashed. Decomposition occurs rapidly,
 
forming a thick mulch through which sprouts from seeds and cuttings.
 
appear within a week to ten days. This practice has also been reported
 
Inthe wet Cordillera de Talamanca InCosta Rica.
 

General Characteristics.of ShiftIng;Cultivation
 

Some Universal Aspects
 

Except for local adjustments to specific ecological) technical, 
and economic conditions) shifting cultivation Is remarkably similar,: 
Inall parts of the tropical world. The persistence with.which; .1 
natives of the tropics adhere to shifting cultivation techniques, even, 
Inthe face of admi istrative disincentives put forth by.colonial 
governments (as Inmost parts of Southeast Asia), Isequally striking:.! 
(Leach 1959). Furthermore, incases where a few colonists of a'hlghe.r, 
culture have gone Into countries of a primitive culture, the tendency 
Infor them to gradually adopt shifting cultivation (Bartlett 1951). 
Waibel (1948) describes the case of the German settlers InEspirito, 
Santo, Brazil, who Initiated temperate agricultural practices),onlyto ' 

http:Ochros,.is
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give :them 'up .for the native,-BrazI1 lan. formt of t shifti ngculitivat on
afteriseveral. years. 

.Thevlabil ity of this system inthe 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 convenient way of clearing trees and dense vegetation from the 
land, and they lack the means and knowledge of maintaining soil
 
fertility in any other manner. Blaut (1959) argues that shifting

cultivation is the most Intensive form of agriculture possible In 
most

humid tropical slopeland because of the rapid leaching of nutrients In 
these soils, the Immobilization of the larger part of the nutrient
 
supply inplant tissues, and the difficulty of controlling erosion.
 

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--soil conditions,
vegetation, and topography largely dictate the land util ization pattern.
This environmental argument has been supported by the FAO (1957):

"Shifting cultivation has assumed various forms in different regions.,
chiefly In response to varying physical factors, particularly rainfall." 
This study concluded that tropical areas with a rainy season of two to

four months remain mostly under grass and support nomadic cattle-owning

tribes; land receiving four to six months of rain usually has open

woodland inwhich shifting cultivation isfrequently practiced; and, if
the rainy season is greater than six months, the land remains predomi
nantly under forest vegetation. Inaddition to the rainfall factor,

the FAO study emphasizes that the rapidity with which tropical 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, leaching,
of the porous soils by the heavy tropical rains, and a rapid destruction
of organic matter by bacterial 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: 
"As'with all agricultural techniques, iadang (meaning shifting cultiva
tion Ingeneral) Is the expression of a civilIzational level and not the
 
result of any Inescapable physical constraint." He asserts that the
 
poverty of tropical soils owing to their lack of rerAstance to leaching

and erosion does not necessarily favor shifting cuitivatlon more than
 
other agricultural systems. The author further suggests that human
 
choices are Influenced much more by the level of techniques than by
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-phys Ical 'condit Ions , In~ support of -th Is argument,' the Mayan, civ I lIza- ; 
tion Is offered as an example. Shifting cultivation formed theieconomic 
base of this empire, but the soils of the Central Peten region of 
Guatemala,' the center of the Mayan culture, happen to be rendzinas. 
And, :these limestone-derived soils are generally Included among the 
best soils Inthe tropics because of their relatively high pH values,
 
and cation exchange capacities.
 

Blaut (1959) observes that few shifting cultivation group: In 
the areas of tropical slopeland have adopted a more Intensive land 
utilization scheme in the absence of outside pressure or Its Indirect 
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 yields per unit of labor 
are higher under shifting cultivation Ifthere is no quantitative con
straint on land resources. In further support of this argument, he 
notes that in parts of the West Indies, farmers 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 plot while the original piece
of land lies in fallow.
 

Watters (1960) states that the societies practicing shifting culti
vation In the humid 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 shisting cultivation In the t:opics 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
vation In the tropical forest areas of South America derives from a 
"cultural-ecological pattern," and not from a special variety of en
vironment. De Haan (1959) lists several factors determining shifting

cultivation--the natural environment, demographic, economic, and soci&l 
conditions; 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, Inmost cases, beyond the requirements of 
subsistence, there Is little Incentive for producing beyond the basic 
needs, inother words, the invididual Issubordinated to the corr' unlty.
 

A recent report bears out, In a convincing manner, the insepara
bility of environmental and cultural aspects. ConklIn (1961) writes ", 
that the specific form of shifting cultivation in a given geographical
 
or cultural province depends on: 

I. extent of available land1 labor,'and capltal;:
 

local
2.1 ' settlement pattern;l 
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'3.
degree6fI: soial 4nd:pol itical integreatIon wlth~other seg

ments,of!the: larger,society;
 

4. agronomlc varlablesq, Including kinds of-principal crpps

P*poduced, types of principal crop associations and successions, crop-fallow time ratlos, dispersal of shifting cul
tivation plots, presence of livestock, use of specified
tools and techniques including .soil treatments,.vegetal

cover of the land cleared, cli mate., soil conditions, and
 
topography.
 

Phases of Shifting Cultivation
 

Ingeneral, 
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)fallowing. 
Local factors would tend to amend
this list somewhat, but by and large, these phases are universal. A
prime example of local modification would be the case of the Colombian
Choco region described earlier. Inthis situation, the heavy rainfall
and the absence of a 
dry period result inthe reversing of the order
of the clearing and planting phases and elimination of the burning

phase.
 

Selection of the site. The selection of a site for shifting
cultivation isusually based upon the recognition of certain trees and
other types of vegetation as Indicators of soil capabilities (Watters
1960). Insome cases other soil 
factors such as color, texture, and
drainage characteristics become the guidelines for site location. 
Undoubtedly, economic, social, and political factors bear heavily upon
the choice Insome areas. Where the population pressure isgreat, the
alternative sites are necessarily limited. 
Stationary or fixed villages
usually mean that good sites are likely to be quite distant. FInally
Inmany cases, the local or tribal governments regulate very strictly

the use of the land under their jurisdiction.
 

Clearingthe site. The clearing operation for new land generally
begins late inthe wet season or early Inthe dry season. For land

which Isto be planted for two or more successive years, clearing Is
usually done toward the end of the dry season. 
 Inthe latter case,
less time Isneeded for permitting the residues to dry before burning,
and a regrowth of weeds Islikely Ifthe clearing isdone too much In
advance of the planting season. Inclearing new land it Iscustomary
to fell the trees at waist height or more, since the trees of the 
humid
tropics usually have buttresses which spread out at their bases. 
 Axes
are used for felling the larger trees, whereas the machete isthe major
Implement employed for clearing the smaller vegetation. Itiscommon
to leave a few of the largest trees standing Inthe site, although
they are sometimes girdled (Gourou 1958). Aside from the fact that these
 



treesmay be dttlcul t: tote I 'ith: crude.tools land.would occupy con
siderable space on the ground If felled",they apparentlyprovide the
 
necessary shade for some crops, add stabil ity to the soil. and serve
 
as seed :trees when the-land Is"returned to fallow. The sizes of the
 
plots cleared vary.conslderably, but they -are probably Influenced
 
by the population dens:ity., the number of people to feed, the, fertility
of the sol, the elase of clearing : and the size and the energy, of the 
available labor force (Watters 1960).
 

Burning. The burning of the slash inthe shifting cultivation
 
plots Isnormally done late In the dry season Inorder.to permit the
 
slash to dry as much as possible and to safeguard against the re
currence of weeds and tree sprouts. Occasionally secondary and
 
tertiary burnings are necessary (Watters 1960). The -burningoperation

probvides 1a'practical means by which the vegetal residue Is reduced
 
largely to charcoal and ashes, which contain a readily available supply

of plantnutrents. According to'Laudelout (1960), the Initial effects,
 
of burning~the forest fallow Include:
 

., a temporary Increase in the soil temperature during the
 
.burning processcand a permanent Increase, In the average
 
"temperature.of the soil. because of the removal of the forest
 
cover;
 

2. 	 theaddl t ;Ion of -large amounts, of charcoal ,to the .upper layers
'of,the-soil and a charring of the.organic ho'izons: 

i3.,,itne"l berat ion of a,.fract ion.of the mineral immobilizatlon of
 
of the fal~low:in the form of soluble salts, the rest of.the 
mineral potential being 'volatil.ized, or remaining in an-In-' 
isoluble form -:inthe woodashes .or the unburned trunks and 
branches., 

In:nord technIca:terms,. Nye and Greenland (1960) speclfy the fol
lowing effects of burning:
 

.1;.	Large quantities of nutrients -from the standing vegetation

and IItter layer are spread in the ash on the,soil surfacein
 
ithe form ofcarbonates, phosphates, and silicates.of the
 
cations. However, -nearly-all the nitrogen and sulfurescape,
 
to':the atmosphere Ingaseous forms.
 

2; 	The immediate sQll surface Is heated, thus producing a direct
 
effect on the mi.crobiological., physical,,and chemical aspects,:
 
of the'soll.
 

3. 	The changes InpH and nutrient avai.lab Iity may result;.!.n a
 
very different microflora population. 

Experiments at Chlnchina, Colombia, have revealed that burning may

be advantageous to a certain point (Saldarriaga 1956; Suarez de Castro
 
1957). The burned plots yielded a significantly higher production than
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the'unburned'plotij'sand double iburning ylelded more than1sIngle.,; 
burning. This'phenomenon was explained by the fact that burilng,

Incorporates large quantities of phosphorous necessary for plant
growth improves the soil structure and permeability, and' does not. 
radically affect the soil micro-organisms. In Brazil, experiments have 
Indicated that the burning of abundant plant residues has a positive

effect on wheat yields, while early plowing under of the vegetal resi
due, even with the application of 200 kilograms per hectare of NaNO , 
produced no significant yield Increases (Baldanzi 1960). Gourou (158)

reports that between 600 and 900 pounds of nitrogen per acre are 
volatilized during the burning process. He suggests that burning Is 
economically superior to other means and that Itproduces a mellowing

effect on the soil, making tillage unnecessary.
 

Planting. Quite often, the planting operation begins on the
 
opposite side of a shifting cultivation plot before the entire parcel

has been consumed by fire. This operation generally takes place

Immediately preceding the rainy season or during Its Incipient stages.

The planting isusually done with a crudely fashioned "digging stick."
 
The seeds or tubers are dropped into the ashy layer and the surface
 
soil 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 inthe drier regions,

maize tends to be the predominant staple (Whittlesey 1937). However
 
it isnot at all uncommon to see maize planted incombination 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 Americamaize beans, and squashes are often grown In combina
tion. The mixture of crops Is even greater In the more humid areas

of Colombia where maize upland ricey manioc. and plantains are 
frequently interplanted. This provides a continual succession of
 
crops until the native vegetation ispermitted to succeed the plantains.
 

Weeding. Generally little or no cultivation, In the strict sense
 
of the word, Isdone on the plots, but one or two systematic weedings
 
during the growing season are common. This Isdone with a machete hoe
 
or by hand. Typically the shifting cultivators wait until after the
 
heavy rains have fallen before doing 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 points to the fact
 
that weed competition becomes successively worse after the first year
 
of cultivation.
 

Fallowing. Once the land isabandonedy the natural vegetation.,

asia rule, passes through several successions; 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 habitsp the nutrient absorption may be con
siderable (Kellogg 1963). The length of the fallow period depends upon
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-the.amount of.Iand.,avallable,.for,the dens ity,ofthe.local popul ation 

shifting cultivation, the vigor of the secondary growth, and its
 

ability to,eliminate undesirable specles, especially grasses..,A ,.
 
shortening of the fallow,perlods brought about by..:!-creasedpopulation
 
pressure may lead to irreversible soil degradatior." See'Table ,.
 

'
 
Table'l.* Vegetative Matter and Plant Nutrients inSecondary Forest
 

Vegetation (Congo).
 

' Total Weight of Dry Nutrlents' :
Age In 
 -K;"
Matter per Hectare N
Years 

kilograms,"perhectare ,
 

20 190, 22 169
2 


32 /420
5 112, 570 

580 "35 670
 

18, 175 '700 1W8 820
 

P. 160.*F.A.O.AqrIculture Study No./43. :Rome (1958), 


Laudelout.(19 60) suggests that the critical'points where Irreversible
 
(1)the destruiction Is likely to occur may be determined by: 


cultivable percentage of the total 'area (rarely more'than 75L percent),:
 

and,(2) the estimated minimum length of the fallow period (rarely less
 

He estimates that under normal conditions of shifting
than 412 years). 

cultivation, Irreversible degradation Is likely to occur If the popula

tion density exceeds 25 persons per square kilometer (65 per square
 

Nye and Greenland (1960) state that shifting cultivation
mile). 

the population remains under
culture remains fairly stable as long as 


20 persons per square mile.
 

The Limitations of Shifting Cultivation
 

Relationships
.Demoqraphic 


While It isobvious that shifting cultivation must glve.wayrto:
 

more Intensive forms of land utilization In the face of surmounting
 

population pressures, the limits of toleration are far'from being
 

clearly defined. The FAO Staff (1957) expresses the opinion that where
 

shifting cultivation has become systematized, as with the "corridor
 

systed' of the Congo, murh higher population densities can be tolerated.
 

Under such an Improved system, they would set the population limit at
 

.50 persons per square kilometer (130 per square mile). Above this
 

population densityp the use of fertilizers and other practices would be
 

mandatory. Thusi If the demographic argument were the only Issue of,'

concern, many countries might reduce their problems by luring their
 

excess population Into the tropical rain forests. For example, fewer
 



ion people occupy the app-roximatel yy,two,,mIlthan tWo ml .I1 Ion,squar,mile Amazon ;Bas in.*' On the other hand, the.uexstence of-sparsel . 
populated rain forests in many Latin American countries,-has. fostered
 
careless colonization policies in I leu of land reform programs In the
 
more densely settled areas of these countries.
 

'
Where the land isforced to carry more population than It can ' 
support under shifting cultlvation, a rapid 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 population Is so dense that all the climax rain 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 soils to an even greater extent. Of
 
course one may argue that the added task of clearing the thickets 
may be handled by the increased number of available workers.
 

Soclo-economic Constraints 

The decreased productivity, of labor implied in the foregoing
discussion may lead to the problem of providing only enough foo to 
support the population. In thf, forested mountain country in the eastern 
part of Guatemala, It has been estimated that ench Indian family 
requires from 100 to 200 acres of land just to maintain a subsistence
 
level (Whlttlesey 1937). Depending on the type of land and the sub
sistence needs, one family will work up to ten acres of land ;n any
given season. Now, the increased population pressure must be accompanied
by new means for augmenting the output per unit of land, not only to 
compensate for the declining productivity of labor and the diminishing 
soil fertility levels of the land, but also for feeding the increased 
population. If the increased output per unit of land Is not achieved,
 
which undoubtedly Is the usual case, two other alternatives exist:
 
either the real standard of living decreases, including the possibility

that families must give up more of their "leisure time" to work in the 
shifting cultivation plots, or migration may occur. The selection of
 
the latter alternative is particularly evident Inparts of Colombia.
 
For example. certain areas of Huila, a departamento bordering the vast 
tropical rain forests of the country have been practically abandoned
 
because of a widespread destruction of the natural resource base. A
 
few "oases" of rain forests stand out In the extensive grassland
 
savannahs as evidence of the destructive past. Inthe Cauca Valley of
 
Colombia, Crist (1952) reports that many mountain slopes having a thin
 
isoll cap have been "desertized" by the prolonged removal of the native...
 
vegetation and the exhaustion of the thin layer of humus In the practice
 
of conuco, the local term for shifting cultivation. 

Shifting cultivation can lead to the disintegration of social
 
systems. Because periodic migration is necessary, the accumulation of
 
permanent wealth and major concentrations of population are Impossible. 
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Qualitative Changes -In th, Fallows
 

Grass becomes 't'e'enemy,6f; soIU product IVity: In a hot, humId
climate (FA .1957). , Gr'asslan'4,:savannahs'canat.best.tie up,.only a.

fraction of the; nutrients Immobil ized by: forest vegetation, :,,Unl Ike
trees, grasses have only shallow roots with which .to ,retrieve elements.

Hencep'should,grassland replace forests 
in the tropi-cs 'as:-has ,un,

fortunately happened over thousands of square miles, 
..
a permanent,

lowering ofthe soil 
fertility is Inevitable., Bard,(194,1953) and

others have spent considerable time classify.Ing these savannahs in,the.
 
tropical regions of the Americas....
 

The soils under fire-climax savennahs are characteristically

poorer and have a lower agricultural potential than the neighboring

soils under forest vegetation (Pendleton 1950). :'tIf these grasslands

are burned annually, as 
Is the case with most of the tropical savannahs,

the soil lias little opportunity to regenerate. 
Kellogg (1963) reports

that, with good fallow management, reddish-brown latosols under savannah,

vegetation InAfrica 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 Spanish conquest. Snce they had no livestock. the grasses,

.grew luxuriantly du-'ing the wet season. 
During 'the anual dry season,

"the:grasses were burned, thus eliminating most woody species. 
When

cattle were Introduced by the Spaniards, Intensive grazing of,the

savannahs' resulted. 'The cattle tended to select.only the palatable.

speciese. The grass cover was -reduced to the point where there was
 
Insufficient fuel to support Intense fires, and erosion became severe.,.
 

In Colombla it is customary., In many areas of shifting cultivation
 
to establlsh pastures after the land becomes too depleted for good

crops. 
 During the first few years, the pastures are very luxuriant

and they support a large'number -ofanimals.,They are usually burned
 
during the dry season.:tomaintaln the species therein andto provide a
readily availoble supply of nutrients for the new growth atthe 
 .,,

beginning-of the rainy season. 
 But continuous over-grazing, vegetative

degradation. arid soil depletion may eventually render the land practi-.

cally~useless. Ultimately, there Is
no land in the area left for ..i
 
shifting cultivation. 
This phenomenon isparticularly noticeable In
the frontier areas where shifting cultivators open up the new land,

:andthen later abandon itor sell .'It 
to ranchers and move on in search..
 
of new land.
 



Pedol oi I cal,f Phenomena 

Watters (1960)' llsts.only four classes of,solis in the-humid/tropIcs which are sufficientlv fertile to support .permanent. agrlculture
without difficulty:
 

I. 	those occasionally rejuvenated by the addition of.volcanic.
 
ash;
 

2. 'the-steepland or unstable .soils where anieffective "Inorganic 
cycle" Is operating; 

3. 	 alluvial soils that are.periodically renewed -by the deposition
of: river silt; 

4. 	 soils derived from:-highly basic,rocks, especially basalt, 
which have suffIclent-slope for good drainage. 

Unfortunately, these soils occupy only a small part of the tropics.

This pessimistic view of the tropical soil.-resources Is-ishared by
.many.soil scientists. Yet,, very-'llttle jS known about the nature of
 
tropical soils. 

Some ileading pedologists point to the day when the soil will
become merely a synthetic medium for 	plant growth and man will largely
control the reactions he desires to take place. Meanwhile, there Is

much to be done In solving the mysteries of tropical soils. Laudelout;
(1960) recognizes two very Important. factors relative to the soil In 
shifting cultivation:
 

1. 	 the decomposition of organic matter during the cropping!
period and Its reconstitution during the fallow per'lod; 

2. 	the immobilization of the mineral nutrients which aro locked
 
"up" in the fallow vegetation and, set free when the fal io,.Js 
cut and burned. 

-Professor Hugh Popenoe (1957, 1960) of the University of Florida
has done extensive work In Central America on the effects of shifting''
cultivation on soil properties. While most of his work has been con- , ' 
fine&to the Polochic River Valley In the northern part of Guatemala, 
many of his findings apply universally to tropical soils.' The soils of 
this hot, humid area are predoiiliantly latosols derived from limestone
amd -metamorphosed material. The infieece of the volcanoes farther
south has been only slight through the deposition of'occaslonal ash.
The limited virgin forest vegetation In the region Is typical ofclimax rain forest. Trees reach a diameter of up to ten Inches during, 
a five-year second growth period.
 

In describing the pattern of shifting cultivation In the area,
Popenoe (1957) mentions that a patchwork pattern of vegetation in all 



stages 	of shifting cultivation may be seen throughout thewvalley. ,;--

The cycle Is relatively short, and only maize Isgrown. The land may 
be cropped for'as little as one year. However, a minimum of four : 
years Is'allowed In the fallow period. Popenoe notes that ,the first, 
year yields average between ten to twenty bushels.per acre, while the" 
second-year yields are halved. Most of the fields are less than ten 
acres In size. 

The most evident soil changes which Popenoe (1960 a) noted in the
 
felling and burning of the forest, were the decreases In thernitrogen
 
content, the organic matter, and the cation.exchange capacity.z The
 
exchangeable cations (including hydrogen) and the pH are somewhat
 
increased by burning. But this beneficial effect Is short-lived.
 
because of Ihjaching and erosion. Although the cleared fields generally
 
tend to be mure fertile than the soils under forest, continuous cropping
 
soon results In depletion of the temporary supply of nutrients released
 
by burning. The bulk density values Increase when .the forest is
 
cleared and burned. See Table 2.
 

Table 2. Physical and Chemical Properties of Soils Under Three States
of Shifting Cultivation'(Polochic Valley),. . >' 

Bulk C/N Base 
Stage Depth Density. pH ratjo, K, Ca Mg, .EC,, .;iSat'n. 

inch g/cc ;% ppm. ppm. ppm.. me/bOg % 

Forest1 '0-2 . 5.75 1027; 15.9 28 ;.6343 964.;,194,3 53.7, 
,2-8 0.56 5.74 -:.486' 14.4114n 97' 3264 516 •45i.: 51.7. 
8-16 5.93 .232 10.9 51 2143 435 33.7 45,8

'Cleared, ; 0-2 6.37 .741 12.0., 406 5615 6 68.4 '58.4 
-
Land 	 '2-8 0.71 5,.69 ,353132 154 2757 539 41.9 43.3
 

n-.6 6.14 .189 10.5 84 2783 584 39.3 44.4
 

Second ;" 1 0-2-? . 5.-85 0.759., .15.2 '-.306 5048 667 75.;0 53.3 
Year 2-8 0.70 5.79 .320 11.7 92 3022 347. 43,4 45.6 
Fallow 8-16 6.07 .194 9.4 64 3491 324 35.3 50.0 

Reference: . Pqpenoe, 'The Influence of the ShIfting Culttivation Cycle on 
,,Soil Properties InCentral America,'" Ninth Pacific Science 
,Conference Proceedings ,Bahgok(1957), Vol.. 9,.p. 74. 

•iThe; subsequent, second growth after one year; of maize.(Table.'2)._
 
reverses: the trends brought about: by,cl ea ring,-!burning:. and cu1 tiyat.on

In: the fol lowing manner (PoPenoe1A957):
 

http:tiyat.on
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I. 	 The!,.bUiI ki'dens Ity;:.decreases,
forestis not 	

:but.the (,,low value ;forthevl rg n,restored ;wilthin a period of fi.ve iyears;,O , 
2. 	 The Hs :lowered.and the •percent • bas0 .:saturation decreasesr 	 in the top.two Inches. 

I. 	 The nitrogen'and carbon contents iincrease in the itop twoInches,' and the carbon; content decreases..,Jn the two 	to eight-
Inch zone.:
 

4. 	Potassium decreases throughout the profile.
 
5. Calcium continues to be translocated from the topsoil to thelower horizons during the young second growth, but,.the trendis reversed as the second growth gets larger . r 
6. 	Magneslum decreases througho. 
 --- profle while the fallowIs-small, -but behavesas the izalclum thereafter.
 

In .essence, the. effect- of,,:the young second growthorIginal 	 is to restor. theforest,.ondltions with one-major exception (Popenoe 1960 a).The 	phosphorous: contents continue to decl ine through the fallow-Period. 

:In addition to the-trends noted above,, Popenoe (1960 a) llsted
the fol:lowing fundamental relationships ofthe Polochic Valleysols:
 
1, 	The.cation exchange capacity appears 
to be directly related. 

to the organic matter. 
:2-.,: 'The pH Isdlrectly related to,.theexchangeable calcium.and


Inversely related to the exchangeable aluminum.
 

3. 	The exchangeable aluminum Is inwrsely related to the
exchangeable calcium...
 

., 
There Isno obvious.relation between eIther .the.,exchange:
capacity or the :organic matter, and any or ,aI :,of, tthe...exchange
able nutrient cations.
 

It may be tentatively.concluded, as far as damage to the soIlT:i,sconcerned, that shifting cultivation Ispractically harmless If It Is
conducted Inequilibrium. 
Despite the losses of plant nutrients, the
amounts remaining after the land Iscleared and burned are usual ly.,
quite adequate for crops the 	first few seasons. Arguments concerningthe 	physical aspects of the soil 
are 	not as substantiating.
effects upon soil structure, and secondary effects such 
The 

as erosion and.,the water regulating capacity of the soil are not at all well understood.
Information on yields under shifting cultivation definitelyverifya..
downward sloping "fertility curvd' after the first year or so (FAO 1958).Whether or not some of this effect may be attributed to increased,-weed, '.
 



compet lton,, especlally' frn grasses, has -not beeri establlshed.' 
Bedard (1962)i ,ritei.' 

The local 'practIceof shifting cultivation 1s elther harm
ful or not . . . however, the significant point Is that If
 
shifting cultivation Is practiced in so many different
 
patterns, then certainly It Is not the practice Itself, but
 
the degree and manner of Its appl Ication and the locale or
 
environment in which It occurs which should be of concern.
 

Milpa Agriculture In Central America and Mexico
 

TheiMan Epn*Ire andAV!Ipa Agriculture
 

Although the Mayan civilization of pre-Columbian Mexico and Central
 
America was based ona rather dense population, the only economic
 
foundation of this culture was milpa agriculture, a form of shifting
 
cultivation. The word "milpa" was used by O.F. Cook (1919) in his
 
classical study of shifting cultivation practiced by the Mayan
 
descendents. Milpa is a Spanish word adopted from the Aztec vocabulary

(millI meaning'a planting" and pa meaning "in") the idea being that a'.': 
maize fleld, or a clearing In the forest, Is cut and burned for plantilng
 
maize (Cook 1919). Mulba Is a Mayan word meaning "to congregate ' as to
 
work together In planting a milpa. While this usage of the word milpa
 
is technically incorrect because of its colloquial meaning In Central
 
America and Mexico (apermanently cultivated maize field). It has been
 
used widely by persons writing on shifting cultivation In Central America
 
and Mexico.*
 

Incontrast to the Mayans, the higher civilizations of tropical
 
Asia were based on a more or less sedentary type of agricuilture In
cluding elaborate systems of irrigation terfraces. Nevertheless the
 
Mayans probebly found shifting cultivation to be advantageous Inmany
 
respects. A minimum of labor and equipment were required, thus
 
freeing abundant human resources for the construction of temples,
 
development of the arts, and the organization of primitive sciences.
 
In'fact, the highly structured Mayan society was able to amass a ratherv
 
phenomenal density of population for a shifting cultivation culture.
 
It has been estimated that at Uaxact'n at the height of the-Mayan
 
civilization there were 48,000 persons living within a ten-mile
 
radlus--a density of 470 people per square mile (Gourou 1958).
 

Yet., the Mayans abandoned this territory In the sixth century.
 
Numerous writers speculate that such a move may be attributed to an
 
exhaustion of the soil resources. Apparently, large areas of grassland
 

'
savannahs developed around the Mayan citles thus forcing people to
 
travel much farther In search of fertile land for their milpas as well
 
as for firewood (Bartlett 1951). Without any means for transportation
 
other than the human back, the effective range of operation was definitely
 

*Cfr. George W. Hill, "The Guatemalan Highlands Indian and His
 
Poverty Agriculture," a study In process, Uhiversity of Wisconstn,
 
1967.
 



Ilmlti, . Cook'(1919) estimated that: 1t washot unco0non for the 
shIftihg'cultivators-to travel. 20 to 30 miles; to their,plots and even
 
up to 50 to '60miles from the Iarger centers. Whereas the Incas (who,,
 
Incidentally, had a sedentary agricultural system) apparently maintained
 
a policy of withdrawing people from congested areas and sending them
 
to unoccupied reglons, the Mayans resisted moves from their population
 
centers. Moreover, they did not have animals to utilize the grass
lands as did the Incas. Bartlett (1951) mentions one additional factor
 
which may serve as an explanation for the abandonment of the cities.
 
The streams and shallow ponds In the Peten region of Guatemala, at
 
such places as Tikal and Uaxactun, frequently dry up during the dry
 
season. He speculates that the lakes may have been choked by
 
sediments during the period of heavy agricultural activity in the
 
region.
 

Redfield (1950) tells how new villages are created by present-day 
Mayans in the Yucatan. The people In the villages which exist today

are' compelled to go farther andfarther In search of new land for their 
milpas; consequently, many of them establish milperfos or distant
 
settlements from the villages. Many of these milperfos eventually
 
become villages especially if the old villages continue to grow much
 
larger. In his prolonged study of the Chan Kom villagey Redfield
 
reports that no one has given up milpa agric,-. -- re completely. The 
scarcity of land has resulted in shorter fallow periods and smaller
 
sizes of the milpas over the years. At the same time, the average

yield of maize 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
 
yields of beans, sweet potatoes, yams, squash) and other crops also
 
declined dur%ig this time span. 

The milperos choose the land for their milpas from the communal
 
lands of the village. A mIlpa belongs to an Individual as long as he
 
clears it and maintains It under cultivationy but It reverts to communal
 
ownership when :t Is In fallow. In 1948, most milpas were being culti
vated for two years and fallowed for about seven years. The total' 
area In cultivation around the village in any given year (both first
 
and secoh~d-year mllpas) 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 yields average about 25 to 50 percent lower than the 
first year. From both milpas--that Is, about five acres--the average 
family harvests around 40 hundredweight of maize. Taking the average! 
family consumption as six and one-half pouids per day, or 21 hundred
weight per year, this means the average family has some surplus for 
seed and/or sale. 

In vew of the growing populationpressuresy in most parts of 
Central America and Mexic0 lt iseems that 'thed:present-day Mayans., like 
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their anceStors, may be wrltlng-a one-way itcket; to destruction.Ther
soc~ costs of.mIl paagriculture are probably-no Tess.etoday!than .tey,wereUOringthe-Mayan Empi re. 
 Cook, (1919) was! ledto,.conclude; 

iFrom the ;standpoint of famllilarity: with tillagewmethods,
:the milpa system appears not: only temporary, but highly
'destructiveand self-limited since the growth of grasses
may :render the land useless ,fora few decades 
. .The essential inferiority of the system lies not so much In
Its lack of permanencL , since this can be assured -inproper'
balance, 'but Inthe fact that the carrying capacity must.
 
necessarlv remain m.rn! ty ms 

General Aspects of Contemporary Mila Agriculture
 

Selection of the site. 
 Inthe Peten regiony the mllpero generally
chooses the ,land for mllpas on the basis of the type of maize he Intendsto plant; that Is, regular, San Jose, r Yaxkfn (Cowgill 1961). Theseed Is the same for each of the crops--only the time of planting differs.The,'regular crop 
Isplanted InApril or May on the regular slopes. 
 San
Jose Isplanted In February In low, swampy areas. 
 Yaxkfn,, an emergency'
crop, is sown during September on the highest and steepest land.
Cowgill (1961) 
lists some other Important factors used Inselecting

land for the regular crop:
 

1* where the vegetation is the highestand theweeds and grass
:are less prevalent;, 
 : 
 e a grass
 
2. where the soil isdark-colored, as fewrocks, andis reIther' 

too high nor too low Insand or clay;
 

3. where the milpero has successfully arnwn n
 
years;
 

4 where the,land Is,not., nthei' su
too hlgh, so thewind , r
 
not problems; and not too,lowso exces water. i" no' 
 .
 
problem.
 

Clearingthe land.. HavIlngselected a site, the mllpero wil l
begin to cut the iruisi 
 In the early,part of the dry season (November-
January) and allow It to dry until March or April before burning it(Emerson 1953). The larger trees are cut with an axe, whereas thesmaller trees and undergrowth are slashed witha machete. 
With the
old method, using limestone fragments, the clearing operation took
twice as long (Hester 1952). 
 Ifthe "high forest" Isnot permitted
by government decree to be used for milpas, as 
is the case n many
regions, then land clearing Isdelayed until February or Morch.
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. eThesecond-year
milpero 

ml pas 'are not cleared until April becausettheis usual lybusy clearing other-land, before this time, iland thedebris-cleared from the second-year milpas requires less time fordrying before burning (Cowgill 1961). 
 Emerson (1953) also mentions the
fact that late preparation eliminates the problem of a weed recurrencebefore planting, especially since there Ishardly enough trash to
produce a fire sufficiently hot to destroy the weeds and sprouts.
 

interestingly enough, the milperos consider that the first and
second-year milpas require equal 
amounts of labor. 
Since the secondyear mlpas provide no kindling wood, they must spend time procuringitelsewhere. 
Gathering firewood and clearing the first-year milpasare simultaneous operations. 
Moreover, weeds tend to be a greater
menace in the second-year mllpas and thus demand more time after

planting.
 

ABurnLn. A milpa is generally burned in sections over a periodof several days. Contrary to reports that fires often sweep the whole
countryside, most milperos take considerable precaution to avoid fires
that would destroy the surrounding forest (Cowgill 1961). 
 Whereas all
of ithe brush cut on the second year milpas iseffectively reduced toashes, the first year milpas are often so covered with trees that ItIs Impossible to get a complete burn. Quite often, a milpero begins
planting on the OppOSirte side of a mllpa before It Is through burning. 

Planting. 
 Usually, the planting operation takes place at the
beginning of the rainy season. 
The milperos normally use a five to
six foot stick with a sharpened point, or sometimes a metal point(Cowgill 1961). 
 The seed is carried In a gourd suspended from the
waist by a 
piece of string or leather. Maize and ayote 
 a type of
squash, are usually planted together In the Peten region--five 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. Inorder to 
remove both the old weeds and newly sprouted
ones, -the milperos normally wart until after the heavy rainy season before
theybegin the weeding process (Cowgill 1961). 
 Emerson (1953) observes
that.by delaying the cutting of.the weeds until this time, the milperos
permit an abundant crop of weed seeds to ripen and disperse. This, he
.explains, results Ina 

mllpas. 

much greater abumdance or weeds In the second-year
In fact, he was led to conclude that the decrease Inyields
from the first-year milpas to the second year ismore a result of Increased weed competition than any other factor. 
Steggerda (1941)
ran a series of experiments which Influenced him to arrive at essentially
:the same conclusion. Cowgill (1961), 
on the other hand, did not fin'd a
Inoticeable difference Inthe weed densities between first and second
 ,'
 
year milpas.
 

-"
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Harvesting. At hairest time, the ears of malze are cutoffthe
 
stalks with a machete (Cowgill 1961)0 Ifthere Is a surplus over,
 
family needs it Is frequently dumped onto the market soon after It.is
 
harvested. The price of maize falls considerably during the harvest,,
 
season. Apparently, storage facilities are very Inadequate and
 
rodents are a serious problem. The other crops in the milpas are bar
 
vested as they mature and are mostly self-consumed.
 

Fallowing. Although most milperos hold their first year milpas
 
over for a second year, third-year milpas are not common. However",
 
Tax (i963) reports that InPanajachel, Guatemala, the gentler slopes
 
may be cropped continuously up to 25 years and the steeper sl'di6!i up
 
to ten years before allowing a six-year fallow. The soils in this
 
area are derived from volcanic ash. He estimates that the average
 
yields are about 30 bushels per acre In the area.
 

Yields are the criterion for "exhaustion: that. Is, they determine
w " 

the difference between "tired" and "fresh" land. As has been discussed
 
previously, the decline Inyields has been attributed to a multitude
 
of causes, Including a decline In soil fertility; an Increase inweed
 
competition, especially grasses; the Inability to kill off insects and
 
weeds when the fields are fired during the second season because of* in
sufficient fuel furnished by the meager vegetative growth during the
 
previous year; and the loss of soil due to erosion of the exposed
 
milpa during the first year (Hester 1951). Cowgill (1961) notes that
 
the most prevalent deficiency symptoms in the milpas of the Yucatan,
 
Indecreasing order of frequency, are nitrogen, phosphorous, zinc. and
 
manganese. He argues that the deficiencies are much more pronounced
 
inthe second-year milpas. Another Interesting observation which he
 
made was the tendency for mllpas to be planted on old archeological
 
mounds wherever possible. Yields were higher on these mounds, chiefly
 
because of the higher levels of phosphorous.
 

Tax (1963) has used some old figures to demonstrate a differential:
 
incosts and returns between "hill land' and "delta' land' milpas-in- '"
 
Guatemala (see Table 3).
 

The higher fertility levels of the delta soils allow the milperos
 
,to extend the cropping period for a much longer period of time than
 
that on the hill lands. Apparently, maize alone,Isproduced on this--""
 
landj because of its very noticeable response to fertility or because!;
 
the'delta lands may be subject to periodic flooding during the rainyl.
 
season.
 

Tax (1963) has also been able to ascertain differences In the
 
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 Inone working day of about nine hours, required by new land, old*t
 
land, and delta land. in this table. the newiland and the old land both
 
refer to the first year and successive year milpasl respectively, ohJithe
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Table 3. ,Costs' and. Returns.,,Per., Acre-,ofM.Ipa, l936.,..,, . 

Item -, .. LandLad
 

Costs 
Labor, $6006$.-33 
Seed. 
 .18 	 .10.

Ceremo:, lat 	 . o8 ,02'
 

Total 	 $8.595.6.12 

Gross,.Returns ,.1* 
Maiz'e. 
 14. PP 
Beans
 
Squashes 3.00 

Total $18.20$4 

Net Returns $ 9.61 	 $18.384 

Reference: 	 Tax Penny CaitalIsm Chicago: University-of Chicago 
Press (1963), p. 108. 

Table 4 Labor Reoulred ;to;Grow Ten Cuerdas (1.78 Acres) of Mllpa. 

Number of Man-daysWork Process r New Land OldLand Delta Land. 

Cutting trees, etc. 
Making fire lanes 

20 
2 

-
-

. 
-

Burning fallen trees, etc. 2 - . 
Stubbl ing - 10 
Cleaning 10 10 10 
Planting 5 5 5 
Replanting where needed-, 
First cleaning (and 

'I. 
20 

I 
20 

I 
20 

hilling) 
Second cleaning (and 20 20 20 

hilling) 
Harvesting
Transporting 

5
0 

5,. 5.
1, 

Storing 3 3 3 
Threshing beans 3. 3, 

Total per ten ccferdas 101 076" 
Total per acre 57 49 36. 

Reference: Tax, Penny Capitalism, Chicago: University of Chicago

Press (1963), p. 109. 
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hiill,1and....-The overall' labor p'roductivity remains', considerably higher4
on the. delta land, not only because of the higher yields, but. alsobecause-th-extended cropping period allows the milpero to spread the
labor requirements for clearing over a greater number of years. 
The
other major difference Is made up by the low transportation requlre-!.
ments forPthe delta land. Probably, more trips are necessary for
transporting the products from the hill 
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 fertile soils; especially the soils derived
from volcanic ash and from recent alluvium, are able to support"7adem
quate'crops of maize for a period up to 25 years would seem to lay:
emphasis upon declining soil fertility as the major Ill of second.year
milpas. At any rate, fallow pe'riods seem to provide the best remedy,
Ifthey are.long enough to allow the dominant trees to reach a size
satisfactory for cutting and to choke out the smaller growth Including

weeds.
 

Other Aspects of Shifting Cultivation Systems 

Opposition to Shifting Cultivation
 

Despite the long occupation of extensive tropical areas by
colonial powersi and the more recent attempt of the developed temperate
nations to 
inject technical assistance Into the under-developed

tplral countries, the ecological systems of the tropics are not wellunder-stood. By and large attempts to transpose temperate agricultural
practices to the humid tropics have met with only moderate success-
some have failed miserably. 
 For reasons that have been discussed
 
earlier inthis paper, shifting cultivation has been strongly opposed
by most technical advisors from the temperate regions. Perhaps no
 
words of condemnation have resounded more clearly than those of the FAO 
Staff (1957): 

Shifting cultivation, Inthe humid tropics, Is the greatest

obstacle not only to the Immediate Increase of agricultural 
production, but also to the conservation of the production
potential for the future, In the form of soils and forests.-

Nevertheless, efforts on the part of governments to force the abolition

of shifting cultivation have been almost completely futile.-


Leach (1959) suggests that administrative opposition to shifting

cultivation Isusually focused on two aspects: 
 (1)the destruction of
valuable forests, and (2)the dangers of deforestation and erosion.-To

the shifting cultivator, the first factor probably appears irrelevant-.,
for he generally possesses no means by which to gain benefits from the,
 



harveot.'f forestp-6ducts.' To him, the*forest s.aweedor, at.best,
a reos, -ory for plant nutrients and: a; source of fuel,. 
 This latter,.
 
aspect becomes .relevant to the cul tivator,only-when the-'supplyiof,

forested 'land is scarce, or-when migratory movements of the population
 
are.artificially restricted by governmental action. Naturally)- a,
 
practice that is so IngraIned in so many cultures Is not likely to.dis
appear, nor even modify, unless widespread Institutional changes are.
 
effected.
 

Adaptation of Shifting Cultivation Into New Systems
 

Explanations of why the agriculture of some cultures evolves
 
more or less automatically Into more Intensive forms have mostly focused
 
on demographic pressures and deteriorating resource bases. In the
 
northern part of Burma, Leach (1959) has observed little cultural
 
variation between the shifting cultivators 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 isscarce, terraced agriculture Is the standard,
 
traditionally established, preferred technique. This Intensive form of
 
agriculture requires much more labor, which the higher population
 
supplies, and It can be relied upon to produce moderately good yields.

On the other hand, where the population pressures are not so great,
 
shifting cultivation is by far the dominant form of agriculture.

Unider this system, very high yields are possible Ifthe forest cover
 
isdense. Leach feels that there Is a very definite point at which
 
farmers consider Itadvantageous to make the change from shifting cul
tivation to terraced agriculture.
 

oNumerous 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 Isbetter suited to the potentiality

of the soil under the conditions of a.higher population
 
,density;
 

2. 	the.reduction of economic isolation of an area so that
 
products can be marketed and so that means become available
 
to increase agricultural producton'and prevent further,'
 
destruction of the land;
 

3. 	the opening up of Isolated and closed communities, the
 
,freeing of human forces,, and the encouragement of Initiative
 
to make efficlent forms of agri cultural :production more,':i
 
attra'ctIve,.
 



- They class lc examp Ie of an, attempti to rodify a traditional,,. form 
of shifting cultivation Is that of the "corridor. system". in the. Congo. 
For centurles, the nomadic "Bantu syste,'.' of agriculture'prevalled.'' 
among the tribal societies of the Congo.. European, Intervention, how
ever, precipitated.an ever-increasing destruction of the forest cover 
throug, Intensive agricultural production means geared to the demands 
of export and urban economies. De Coene (1956) deccribes the following,
 
effects of European colonization In the Congo:
 

1. 	more and marked depletion of the soil;
 

'2. an extension of the cultivated area without ca-oc(rrespondihii , 
Increase .inyields; 

3. 	 an ever-growlngjfragmentatlon of. fields dueto the search, fbr 
fresh, .fertile,soils, thus' increasing the noadi cway of 
1life;of the natives and diminishing the efficacy of propagandai 

41 	 an impoverishment of the rural' communities which, becauseidf,'' 
their-small Incomes, searched for more profitablei labor, 
al ternatIves.; ,- ,' 

EurObpe~n methods such as deep plowing' and leguminous falowing had 
brought.deplorable results in the tropical. setting. 

"-I:,h. an effort to counteract the aforemeptioned effects of European -

.
Intervention, Belgian scientists devised a.rational system of shifting'
cultivaton out of the-old Bantu system' This scheme, known as. the 
"corridor system," involved the laying out of strips or"corridors". 
through the rain forest and the designation of'blocks therein, based' 
upon the feasible number of years for the.cropping and fallowing 
phases of'the cycle (Kellogg 1963). This system allowed a new block 
to be cleared and an old block to be retired to fallow each ryear.. 
The size, shape, and orientation of the blocks were all found Itobe of 
paramount importance because of the influence of the forest border 
(De Coene 1956). Althoughmixed plantings of upland rice, maize, 
bananas, and manioc have performed best under this system) a single 
year of cotton or peanuts grown inthe middle of the cropping phase 
has done well, especially If fertility practices are used. The 
successful production of commercial crops In the "corridor system" Is 
Indicative of the fact that Improved forms of shifting cultivation can
 
go beyond the realms of subsistence agriculture. The "corridor
 
systenil makes possible permanent villages and hom6s$ whereas the old
 
Bantu system resulted' In migration as the sols deteriorated and the 
savannahs encroached (FAO 1958).
 

- , !In Colombia and other parts of Latin America), a modif cation of 
the traditional system of shifting cult vation h'as proved to be quite
 
Important In the'management of certain tree crops.$ especially' coffee 
and 	cocao, The number of diseases which plague these crops makes 'It 
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necessary 'to re-establish the"plantations periodially. ',Thenoimal
 
procedure for doing this Is the complete removal of all the crop,
 
.trees and shade trees by felling and burning. New seedlings are then
 
'planted along with Intermediary crops such as malze, beans manioc
 
and plantains. The latter isespecially Important as an Intermediary
 
crop because Itprovides the necessary shade for the young crop trees
 
until the new shade trees become established. Whereas the traditional
 
systems of shifting cultivation have been strongly opposed by the
 
officials responsible for the extension activities of these crops
 
theimodlfled system iswidely accepted as the most efficient and
 
effective means of controllina tree.croo diseases and establishingnew,,
 
pl antat ions.:
 

Relationships Between Shifting Cultivation and Land Tenure Systems
 

Incontrast to the shifting cultivat'lon, systems inmany parts of
 
Africa and -Southeast Asia, where the basic unit Isoften the tribe,
 
Mos":tforms in contemporary Latin America focus upon family units.
 
This4'fact has Important Implications for land tenure systemsot'. In the.
 
formier: case the decisions regarding the use of a specific area of land.
 
nustsatisfy the goals of a consitderablel number of 'people; the indf
vldull'Is subordinate to the tribe. Land use practices within'the
 
tribal domain are closely linked to ritualistic patterns.
 

The faml.ly; on the other hand, Is a more flexible unit., not only
 
from thestandpoint of fixity on the land, but also with respect to.
 

' 
land use. Where plenty of land with good forest cover isavailable,
 
the boundarles of ftmily holdings are likely to be loosely defined and
 
migration will be frequent. InPanama, for example, a form of shifting
 
cultivation known as roza Is the basic farming system throughout the
 
country. Guzmhn (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 their land; they selected their plots
 
freely from the vast forested regions.
 

Apparently the land tenure system Itself represents one of the
 
greatest obstacles to the adoption of technically feasible modifications
 
In land utilization. Where the ownership or control of a tract of land
 
belongs to a tribe or some party other than the cultivator, there Is
 
Slittle incentive for Inprovement, especially if the supply of good
 
land isabundant. The cultivator's Interest in the land will cease when
 
he abandons It to natural fallow. Likewise: the physical Isolation of
 
a cultivator fromn markets and the. paucity of other agricultural services
 
wil.dampen the incentives for iMaki6 pbrinanent land improvements.
 



Shifting cultivation .Itself does not appear to be a manifestation.
of.certain land.,tenure.systems. 
 However It is usually associated with
 
primitive land tenure patterns In tropical regions of economic isolation. Whetier shifting cultivation remains a rational practice t,
nder
more-advanced land tenure arrangements has not been well substantiated. 
De Schlippe (1957) suggests that one must determine whether shifting
cultivation. Innatural 
balance with the local environment Is in
certain 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 universal values) given a sreaif,
fc natural
 
environment. itseems that structural changes In the land tenure,.
system, together with a fuller political participation of the culti
vators and an expansion of the agricultural service structure would
be necessary to foster lono-run |mnnummainte In i A ,,nAttt..... 

Summary and Conclusions
 

In comparison to most temperate regions of the 'world the tropics
are.,teeming, with physical constraints upon agricultural productivity.
,Whereman has remained subservient to such a rigorous environnent, itIs no 'great mystery why he has lapsed Into a universal, ecological pattern.Desp ite;.the overwhelming importance of the phys Ical. mI lieu ia molding
land utilization schemes, cultural Influences cannot be eastly

abstracted. 
Although shifting cultivation has tradltlonally been a
 very rational system among many societies of the world, and numerous 
attempts have been made to modify and Improve Its traditional forms
from the standpoint of ecological adaptation and labor efficiency,
it must be generally conci-,ded that the system is not compatible with 
an Industrial society. A lIern economic system'requires the con
centration of human popul 
 on with a specialization of tasks and a.
 constant augmentation in tht,productivity of agrkculture inorder to
feed and capitalize the non-agricultural sectors of.the economy. 
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