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The role of introduced forage species in
sustainable cattle-pasture development in the
Gran Pajonal, Amazonian Peru
Geoffrey A. J. Scott, University of Winnipeg

Abstract: Marked improvements in sustainable fodder production resulted from
the adoption of exotic forage grass and legume species in western Amazonia. On
the plateau of the Gran Pajonal in the Montaña (rain forest region) of eastern Peru
early efforts at cattle production by campesinos (colonists) were focused primarily
on grazing the rough pastures of anthropogenically produced pajonales
(grasslands). These pajonales have resulted from a long history of burning some
abandoned chacras (shifting-cultivation fields) developed by the native Asheninka.
Volunteer endemic species in these annually-burned pajonales provide browse of
modest biomass, low palatability, and limited nutritional value. In addition, they
provide little soil protection from water erosion. In the 1970s two African grass
species, braquiaria (Brachiaria decumbens) and brizantha (B. brizantha), received
wide acceptance in eastern Peru. Since 1976, 3,500 ha of Gran Pajonal rain
forest have been felled, burned over and are now planted to braquiaria. These
new improved pastures (pastales) provide palatable, nutritious forage of high
biomass. Braquiaria also produces a dense surface sward which protects the soil
from serious erosion, and does not require dry-season burning. While pajonales
are still used for rough grazing, it is concluded that the new pastales provide
superior forage, and are sustainable when not overgrazed.
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Introduction
In 1999 there were 4.9 million cattle and 14. 4 million sheep in Peru,
most being located above 2,200 m in the Andes. Below, and to the east of
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the Andes, is the Montaña or rain forest region which covers 63% of the
country but supports only 11% of the population (Vera, 2000). Efforts at
improving beef and milk-cattle production in this Montaña region have
been fraught with difficulties. These included; 1) conflicts between
campesinos (colonists) and both native peoples and guerillas, 2) poor
nutritional quality of forage, 3) land management practices that degrade
forage and soil, 4) cattle diseases such as hoof-and-mouth (aftosa), and 5)
distance from markets (SENASA, 2002; Holmann, 1999; Scott, 1992).
Early efforts at large-scale ranching after the 1940s often proved
unsustainable, although campesino families practicing mixed farming had
modest successes grazing small numbers of cattle on existing pasture
(pajonal), or on abandoned chacras (shifting-cultivation fields) seeded to
native forage species. Dry-season grass die-back often necessitated the
burning of pajonales to rid them of invading shrubby/woody vegetation
and encourage the sprouting of new browse. This, however, only
exacerbated soil erosion by exposing the soil. Since the 1970s forage has
been greatly improved by the introduction of a number of African grass
species having high nutritive value and good palatability (White et al.,
2001; Vela, 1995). In addition, herbaceous legumes have been introduced
from other regions of South America to enhance availability of soil nitrogen.
This paper examines the consequences of introducing exotic species
to the process of sustainable beef-cattle pasture/forage production in the
Gran Pajonal (Figure 1). Some comparisons will also be made with dualpurpose dairy-beef developments elsewhere in the Montaña, particularly
around major centres such as Tambopata 450 km to the southeast, and
Pucallpa and Yarimaguas 180 km to the north. Field studies were carried
out over 16 months during the years 1969, 1971, 1976 and 2003.

The Gran Pajonal Region
The heartland of the Gran Pajonal is presently home to over 4,500
Asheninka Indians (Inst. Bien Commun, 2003), as well as some 1,400
colonists originating from the high Andean provinces. These settlers
(campesinos or colonos) live in and around the village of Oventeni which
they founded in 1937 on a dried-up lake bed pajonal suitable for an air
strip. A mission soon followed, and in 1969 the village itself had about
250 inhabitants, with some additional families living away from the village
close to their chacras and coffee plantations. By 2003 Oventeni had
expanded to some 800. In the late1990s the Federal Government
formalized 30 native Asheninka communities on ancestral lands with title,

Figure 1: Location of the Gran Pajonal, Alto Ucayali, Peru.
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provided elementary schools with teachers, and encouraged economic
activities such as coffee growing to supplement their shifting cultivation
and gathering (Inst. Bien Commun, 2002). At the same time campesinos
were assigned title to a smaller territory primarily on the land they already
occupied around Oventeni, and today no new campesino families are
permitted entry. Access to the region is by foot, horseback or Cessna, and
a dry-season earthen road is under construction between Oventeni and
Puerto Ocopa to the south (Figure 1).
The Gran Pajonal is classified as having a montane humid tropical
climate. The elevation at Oventeni is 982 m. Mean monthly temperatures
range from 21 - 23° C, and mean annual rainfall exceeds 2,100 mm with a
three-month soil-moisture deficit period (ONERN, 1968). This dryer
season lasts from June to August, while the very wet part of the rainy
season lasts from January to April. Vegetation is montane evergreen rain
forest peppered with over 9,700 ha of small anthropogenic grasslands
(called pajonales after pajo, the Spanish word for straw). In contrast to
the forest soils which retain available soil moisture year-round and therefore
support evergreen trees, pajonal soils become droughty in the dry season,
and the herbaceous cover dies back becoming flammable. These pajonales
owe their origin to a long history of Asheninka shifting cultivation followed
by annual dry-season burning (Chrostowski and Denevan, 1970; Scott,
1977). In addition, there are active shifting cultivation gardens (chacras),
secondary forest growth (purma) on abandoned chacras, coffee plantations,
and at least 3,500 ha of post-1975 pasture (pastales) created primarily by
the campesinos. The Gran Pajonal plateau is effectively isolated as its
heartland is surrounded to the east and south by low mountains, and in all
other directions by deeply incised valleys and steeply undulating terrain
with almost unbroken forest (Figure 1).

Cattle Production up to the 1970s
Up to the 1970s campesino cattle grazed native pajonal pasture almost
exclusively, though fodder was occasionally supplemented by seeding more
nutritious chacra-grown grasses such as the endemics yaragua
(Hyparrhenia rufa) and castillo (Panicum maximum). This combination
of low nutrient status pajonal soils and native forage species that are lowto-moderate in terms of palatability and nutrition, limited cattle production.
In addition, these native species do not maintain productivity throughout
the dry season, and die-back. Hyparrhenia rufa is also rapidly degraded
following grazing (Portillo, 1994).
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The Asheninka had created these pajonales for reasons other than
grazing domesticated animals, and they maintained the herbaceous cover
by annual dry-season burning. Campesinos also burned pajonal cover to
rid it of undesirable woody invaders, and to promote fresh browse. Native
forage species include the grasses torourco (Axonopus compressus and
Paspalum conjugatum), and kieshe (Andropogon spp.), and the occasional
herbaceous legume such as Desmodium adscendens. Pajonales, such as
the Obenteni pajonal itself, were often successfully invaded by woody
species as overgrazing left little fuel for a killing dry-season burn. As a
result a scrub cover or ‘cattle purma’ developed and had to be cut by
machete, an unpopular chore of the children (Scott, 1979). In the late
1950s a Lima-based company, Ganadera Forestal, set up Hacienda
Shomahuani to the west with several hundred head grazing pajonal
supplemented with chacra-grown yaragua and castillo. However, due to
theft by guerillas (in the early sixties), distance to market, and poor
nutrition, the hacienda was abandoned in 1968 (Chrostowski and Denevan,
1970). Getting cattle to market requires a 4 - 5-day drive over very rugged
country through Puerto Ocopa to Satipo, or cattle are slaughtered, quartered
and flown to Satipo by Cessna. In 1976 I estimated there to be only 300
cattle in all of the Gran Pajonal, while the mainstay of the campesino
economy at that time was coffee, and that of the Asheninka was primarily
shifting cultivation (Scott, 1979).

Cattle Production since the 1970s
In the 1970s and 1980s the National Institute for Agricultural Research
(INIA) made great strides in encouraging the adoption of introduced grass
(Table 1) and legume fodder species. In addition, they promoted the
production and availability of seed (Vela, 1995). Of these introductions,
braquiaria (Brachiaria decumbens) was the one most readily accepted by
Gran Pajonal campesinos. The early introduction and use of pasto San
Martin (Andropogon gayanus) was discontinued after braquiaria was
introduced to the Gran Pajonal in the early 1980’s. Braquiaria was used in
three ways. Existing pastales were re-seeded to braquaria, new chacras
were cropped for one-to-three years and then immediately seeded to
braquiaria, and large areas of forest were felled as if for shifting cultivation,
but were then seeded directly to grass (Figure 2 B). This sequence was
similar to other parts of Peru except that outside the Gran Pajonal B.
brizantha, B. dictioneura and B. humidicola play a small but significant
role (Vera, 2000). Of note is that while for the Montaña as a whole the use
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Table 1: Principal exotic forage grass species adopted in Amazonian Peru
(Vela, 1995).

of Bracharia spp. increased from 15.5 % to 40 % of pasture cover between
1982 and 1996 (White et al., 2001), by 2003 well over 90% of pastales in
the Gran Pajonal were braquiaria-dominated. In 1998 the very palatable
and nutritious brizantha was eventually introduced, and patches of it are
now grown in some chacras as a cattle and sheep feed supplement.
By 2003 some 5,000 cattle (mostly Brown Swiss/Brahman crosses)
grazed over 3,500 ha of the new braquaria-dominated pastales, as well
as at least an equal area of pajonales. In addition there are several thousand
sheep, the lambs being a specialty in Lima during Easter (Ing. K. Luna,
personal communication, 2003). The dramatic acceptance of Braquiaria
in the Gran Pajonal is not just because conditions are very suited to its
growth, but because it provides a superior fodder, has excellent palatability
and nutritional value, is resistant to fire, and competes well against weed
invaders. Its stoloniferous habit produces a dense sward which provides
good protection from soil erosion year-round except on overgrazed hill
slopes and trails. In addition, its C4 photosynthetic pathway helps it remain
green usually throughout the three-month dry season. Unfortunately it is
susceptible to infestations by the insect salivaso (Zulia sp., a spittlebug)
which can reduce biomass production (Holmann and Peck, 2002). While
salivaso is not as yet a problem here, its presence was first detected in the
Gran Pajonal in 2002 (S. Sanchez, personal communication, 2003). In
addition, while INIA has recommended new pastales include exotic
legumes of the Stylosanthes, Desmodium and Centrosema genera, because
of the known beneficial relationship between forage biomass production
and soil nitrogen (Vela, 1995), planting legumes has received little attention
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Figure 2: Gran Pajonal landscapes. A. Dry-season burn of cattle purma (shrub
pajonal) east of Oventeni (1976). B. New chacra planted to braquiaria to form
pastal (2003). C. Heavily grazed braquiaria pastal (2003). D, E and F. Braquiaria
pastales, 8, 22 and 25 years old respectively (2003).

here. One campesino explained he felt no pressure to do this because
native legumes such as Desmodium adscendens volunteered in small
amounts in any event. Elsewhere in Peru the acceptance of forage legumes
has likewise been minimal (Vera, 2000). Fortunately modest pasture
rotation is practiced as is evidenced by the expense devoted to barbed
wire fencing and intact forest strips separating individual pastales on a
property.

162

Prairie Perspectives

Table 2: Comparitive mean pH values for six pajonal and six pastal soil profiles,
2003, using a Palintest ‘Colour-Comparison Tester’. For detailed forest, chacra
and pajonal soil nutrient inventories see Scott (1981, 1979).

Pastal and Cattle Production Sustainability
Factors such as soil protection, pasture management, and beef-cattle
health and access to markets, impact on the sustainability of the overall
agrosylvopastrol activities of the Gran Pajonal inhabitants. A comparison
of pastal with pajonal topsoils indicates marked difference in horizon
thicknesses, colour, structure and pH. The dark organic-stained Ah horizon
under pastal is frequently greater than 15 cm thick, which is two-to-three
times thicker than under long-established pajonal. Munsell notations (dry)
are often 1.5 units of colour value lower (darker) in the upper six cm of
pastal profiles, which is interpreted as a much higher organic matter
content. Pastal soil colour values below 9 cm are generally at least 2
units darker than their equivalent pajonal profiles because at this depth
the organic-stained Ah has already given way to a red-yellow B horizon.
At Yarimaguas, Alegre et al. (1996) found soil carbon values under welldeveloped braquaria pastal was 72.6 t/ha, while the equivalent value under
degraded grassland was only 54.5 t/ha. In the Gran Pajonal mean values
for forest/new chacra soil organic matter contents are 184.8 t/ha, while
the equivalent value under pajonal is 79.22 t/ha (Scott, 1979). These studies
suggest that pastal topsoils retain a CEC not much lower than under the
original forest, and certainly higher than under pajonal. Add to this the
higher pastal pH values (Table 2) and it is concluded that the overall base
saturation % and available nutrient cation levels are higher than under
pajonal. This higher base inventory indicates that many of the fertilizing
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bases released as ash by burning of forest slash remain. This is attributed
to the shorter period of cropping followed immediately by planting
braquaria, or more often today, the direct seeding of grass into a newly
prepared chacra (Figure 2 B) and the soil’s subsequent protection under
the thick sward. The photograph sequence (Figure 2 D, E and F) shows,
however, that as pastales age, nutrients are still provided to the soil as old
tree trunks continue to mineralize. Figure 2 E illustrates a pastal prepared
in 1981 which still has some undecomposed trunks, so 25 years could
well represent the maximum time for total trunk/stump decomposition.
Particularly significant is that the higher organic matter biomass in pastal
topsoil permits a greater dry-season moisture retention than under pajonal,
which in turn allows for greater browse availability until the rains return.
Of importance is that the absence of the annual dry-season burn, which
is so characteristic of pajonal, allows for a greater overall recycling of
nutrients under pastal, and the stoloniferous nature and surface creeping
habit of braquaria greatly reduces erosion. Figure 2 C illustrates how
even a quite heavily grazed braquaria cover protects the surface from
water erosion and promotes infiltration. While previous studies show soils
under developing pajonal can deteriorate in as little as ten years (Scott,
1987, 1981), pastal soils do not as yet show such signs except where
overgrazed on steep slopes. Generally, excellent spheroidal structure and
less compacted pastal Ah horizons contrast sharply with the more
compacted and very much lower infiltration properties of old pajonal
(Scott, 1981). In some heavily grazed pastales, however, signs of modest
soil profile alteration can be seen in the development of cattle terracettes,
trail gullies and occasionally, on steep slopes, clearly visible red subsoil
under thin vegetation cover. Rarely have true gullies developed, with the
deepest encountered being 3.5 m in 25-year-old pastal. Occasionally
another sign of pasture deterioration is seen where cattle not only overgraze,
but cause compaction and puddling, leaving hoof prints that often retain
surface water well into the dry season. A natural response to this is the
colonization by such weed species as the sedge Cyperus miliifolius. While
soil compaction from mechanical forest clearing is absent in the Gran
pajonal, the compaction from cattles’ hooves is sufficient to initiate weed
invasion. In the Yarimaguas region Portillo (1997) and Alegre and Cassel
(1996) have shown soil compaction to be a significant threat to braquiaria
and legume-grass pasture sustainability, particularly under intense grazing
pressure.
Cattle production in the Gran Pajonal has increased over the last 20
years even though elsewhere in Peru this has not always been the case.
During this time period road-accessible areas such as Tambopata showed
rapid increases in pasture development between 1986 - 1991 due to
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government-sponsored rural credit and guaranteed markets. This slowed
dramatically after 1991 when rampant inflation caused austerity measures
to be imposed (Alvarez and Naughton-Treves, 2002). At approximately
the same time other regions showed dramatic declines due to Sendero
Luminoso (SL or Shining Path) terrorist groups and cattle rustling. Around
Pucallpa, cattle production dropped from 87,000 head in 1986 to 26,000
in 1995 (Holmann, 1999). While great disruptions resulted from SL
activities just south of the Gran Pajonal along the Tambo and Perene rivers,
there were only a few minor incursions into the region. To protect the
local inhabitants the government set up two Rondas (local militias), one
Asheninka and one campesion, and armed both with shotguns. Strangers
are still met with suspicion until they have established some credibility,
and as noted above, no new settlers are allowed to enter the region.
Although Gran pajonal cattle are normally vaccinated against aftosa
(hoof and mouth disease) this disease has never been present here. While
there were six outbreaks elsewhere in Peru in 2000, none have been
reported since then (SENASA, 2003). Isolation may have helped to prevent
Gran Pajonal outbreaks to date, but this isolation will be overcome when
the dry-season road is completed to Puerto Ocopa. With road completion
the economic conditions and products of the region may be greatly altered
as it is estimated that road transportation costs will only be half that of air
transport.

Conclusion
The introduction of the African forage species braquiaria has greatly
improved the productivity and sustainability of Gran Pajonal pastales. It
is possible that in the future salivaso insects may reduce braquiaria
productivity, so greater use may have to be made of brizantha, an almost
identical species which tolerates these infestations, and recuperates rapidly
(Vela, 1995). Likewise, dictyoneura may yet be introduced because it has
not shown itself susceptible to salivazo elsewhere in Peru (Vela, 1995).
Although little attention is yet given to seeding legumes because some
native species volunteer anyway, they will deserve more attention when
soil nitrogen levels inevitably decline. In addition, INIA-encouraged pastal
rotation must be more effectively adopted.
It is concluded that the people in the Gran Pajonal may be adapting
better to sustainable beef-cattle production than in many other parts of
Peru. White et al.(2001) concludes that forest scarcity is a prerequisite for
technology intensification, but in the Gran Pajonal some of this technology
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has already been adopted even before forest scarcity has developed. This
may be in part due to isolation and because increases in population are
due to local births only and not because of immigration. It is likely that
cattle production will continue to expand to accommodate natural increases
in both the campesino and Asheninka populations, this being achieved at
the expense of the remaining rain forest.
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