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Improving the pasture condition and productivity as a means
for increasing animal production is the key factor for the grazing
systems of the South of Chile. The climate of this region is
temperature humid, with a period of pasture soil water restriction
from November to March, associated with summer rainfall amount
and frequency. Several limiting factors contribute to lower pasture
growth and production, including soil nutrient deficiency related to
volcanic ash soils (allophanic sols), such as soil acidity, high levels
of soil aluminum saturation as well as high phosphorus fixation. Also
there are problems associated with grazing management, often due
to overgrazing, which encourage the development of slow growing
species, classified as stress toleraters.! Degradation signs common to
these pastures are low annual dry matter (DM) production, normally
less than 5ton DM ha' year'.? There are about 1.3million ha' of
pastures in the South of Chile,’ 91% of these pastures are naturalized,
with 48% of them not receiving any type of fertilizer to compensate
soil nutrient deficiencies, and therefore showing signs of degradation.’

To alleviate the soil pasture growth constraints, farmers have
being directing their attention to four areas of pasture improvement:
soil fertility, grazing, plant species and broad leaf species control.
The level of fertilizer input depends on the potential production of
the soil at site level, soil nutrients that constraint plant growth thus
requires to be increased and pasture attributes indicators of pasture
condition, such as botanical composition, species density and pasture
herbage mass and height. The application of nitrogen (N), phosphorus
(P), potassium (K), lime and other micronutrients are based on soil
laboratory testing results.*

Liming increases the availability of other essential nutrients in the
soil in addition to calcium. For most naturalized pasture in the South
of Chile, the soil fertility correction program begins with lime addition
to increase soil pH and to diminish soil aluminum saturation, which
often in these naturalized pastures is larger than 10%."* N, P, and K
are beneficial for the long term species persistence and productivity.
The most cost effective use of fertilizer is a late Summer application,
after a rainfall, and repeat N in early Spring when temperature starts
increasing and soil water availability does not restricts pasture
growth. As grazing is the lowest cost method to nutrient removal
and harvest, a well-balanced stocking rate-pasture ratio is required,
along with grazing frequency and intensity. It is important to provide
a resting period to allow the individual plants recover their reserves
after defoliation and regrowth. A well-planned grazing management
stimulates pasture growth.

Pastures species may respond differently to grazing. This is why
it is important to understand their particular growth strategies and
their relationship with environmental attributes. The pasture botanical
composition and production are the result of the interaction between
these variables. In the South of Chile pastures, grass species provide
the majority of the herbage mass produced. The legumes fluctuate

Volume 6 Issue 6 - 2017

Paulina G Flores,'? Ignacio F Lopez,2*® Peter
D Kemp,® José Dérner**

'Graduate School, Faculty of Agricultural Science, Universidad
Austral de Chile

Znstitute of Animal Production, Faculty of Agricultural Science,
Universidad Austral de Chile

*Institute of Agriculture and Environment, Massey University,
Palmerston North, New Zealand

“Institute of Soil Science, Faculty of Agricultural Science,
Universidad Austral de Chile

SResearch Center on Volcanic Soils, Universidad Austral de Chile

Correspondence: Paulina G Flores, Graduate School, Faculty
of Agricultural Science, Universidad Austral de Chile, Casilla 567,
Valdivia, Chile, Email paulina.flores@postgrado.uach.cl

Received: March 24,2017 | Published: March 24,2017

between 8-15% of the botanical composition. However, legumes are
a keystone within a pastoral system, through N fixation and often
offering a high nutritive value. Pasture improvement strategies have
a positive effect on botanical composition; however the pasture
persistency is close related to the improvement strategy applied.
Establishing a new pasture through cultivation gives good results in
terms of high herbage mass production in the short term. The widely
utilized Lolium perenne L. combined with Trifolium repens L. It is
typical that after three years the sown pasture has had significant
changes in its botanical composition, production and quality. The
establishment of a diverse pasture with species such as L perenne,
Bromus valdivianus Phil, Holcus lanatus L, Dactylis glomerata L
and 7T repens generates a more persistent and stable pasture, able to
produce close to 14 t DM ha! year!.?

Alternatives to cultivation, as a pasture improvement method,
are (i) direct drilling and (ii) the addition of fertilizer and lime with
a controlled grazing.’> Allophanic soils have shown to have a high
physical resilience after compression.® Therefore, there are advantages
to keep the physical structure of a prior pasture. Direct drilling ensures
that the top soil is only disturbed in the sowing line; the rest of the
soil maintains its physical attributes. Thus, mainly during the first
year, the new pasture utilizes the soil pore continuity and functioning
from what it was before sowing the new pasture. This is relevant for
soil water retention and soil water flow in the soil profile, especially
towards the first summer after establishing the pasture.’

The addition of fertilizer and lime with a controlled intensive
grazing management constitutes another pasture improvement
strategy. It is based on soil nutrient constraint alleviation for fast
growing species. At the same time it encourages tillering from
fast growing grasses, stolon bud growth in the case of 7 repens or
other stoloniferous legume species and favors light interception and
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utilization by the pasture canopy resulting on increasing herbage
mass production. Grazing management is based on targets looking
at pasture herbage mass before and after grazing, as it was shown
by INE? for dairy cows and by Flores' for sheep. The result from the
interaction between soil nutrient constraint alleviation and grazing
management is a succession of pasture species as part of the botanical
composition, which increases fast growing species and the diminishes
slow growing species. The changes may occur in the short to medium
term, with the increase of the annual pasture production: first year
from 4190kg DM ha! by the pasture that did not receive fertilizer
(control) to 8415kg DM ha’!, second year from 5854kg DM ha! given
by the control to 8443kg DM ha’!, and third year from 6188kg DM
ha! by the control to 12800kg DM ha'.!

Intensive grazing by sheep increases the uniformity of the pasture
after grazing, especially in diverse pastures, such as naturalized
pasture. Grazing may also provide broad leaf species control, a more
homogeneous distribution of urine and faeces, and also stimulate
the mobilization of photosynthate reserves.”® Sheep can be selective
between species and parts of plants, increasing pasture quality.” The
selective grazing generates a pasture structure, with areas intensively
grazed and others less frequently grazed.'™!!' Selective grazing can
highlight the succession of species in a pasture, stimulating the growth
of some species more than others.>!? The grass species are selectively
grazed on Spring time, which has a close relationship to a high crude
protein content and tillering increase. However, sheep under available
pasture restriction, for example during Summer when the growth rate
of the fast growing grass species has diminished due to the soil water
restriction,'* the selection pressure is on broad leaf species because
these species may have enough water soluble carbohydrate content
to be palatable.'* Several studies focused on sheep grazing behavior
showed a pasture structure with a decreased broad leaf species while
grasses and legumes species increased.'> 2

Conclusion

In conclusion, the response to the increase in fast growing species
and the pasture production are based on the fulfillment of the nutritive
requirements of the species and the alleviation of soil constraints
due to the addition of fertilizers, lime and the control of the grazing.
The pasture improvement is a continuous process resulting from the
close interaction between soil chemical and physical attributes and
the pasture species. When the species were subjected to an intensive
controlled sheep grazing then tillering of fast growing species was
stimulated and the proportion of them in the pasture increased.
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