
New Zealand Journal of Agricultural Research, 2000, Vol. 43: 467^72
0028-8233/00/4304-0467 $7.00/0 © The Royal Society of New Zealand 2000

467

Effects of grazing frequency on the production, nutritive value,
herbage utilisation, and structure of a Paspalum dilatatum sward
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Abstract This experiment evaluated the effects
of two grazing frequencies on net herbage
accumulation, herbage nutritive value, sward
structure, and herbage utilisation of a paspalum
(Paspalum dilatatum) sward. The sward was grazed
intermittently by dry Holstein cows over a 12-month
period, in the Pampean Region in Argentina. Two
grazing frequencies were used in spring and
summer, Frequent (<5% of the tillers at inflores-
cence emergence) and Less Frequent (>75% of the
tillers at inflorescence emergence). There were no
differences (P > 0.05) in net herbage accumulation
between grazing frequencies. The higher proportion
of green leaves (P < 0.05) present in the residual
herbage mass of the frequently grazed sward
possibly counterbalanced the shorter rest periods
employed. Frequently grazed paspalum plants
showed a more prostrate herbage distribution and
higher net losses of green herbage (P < 0.05) as a
consequence of their lower herbage utilisation (P <
0.05).
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INTRODUCTION

Low herbage mass and nutritive value during
summer are production gaps in temperate humid
pastures of the Pampean region and in subtropical
humid areas of northern Argentina. Scarce
production and low herbage nutritive value in
summer may be overcome by pastures based on
paspalum (Paspalum dilatatum), a native C4 species
of the region that shows an acceptable herbage
nutritive value, with 13-14% crude protein content
and 57-61% digestibility (Cicardini et al. 1984;
Acostaetal. 1996).

The enhancement of digestible dry matter and
herbage mass in summer as a consequence of the
inclusion of paspalum in temperate cultivated
pasture systems has already been reported (Acosta
et al. 1994). However, the effects of grazing
management on pasture production, nutritive value,
and utilisation have yet to be addressed.

Grazing management for optimum yield,
quality, and persistence of pastures has been
identified as a priority (Fulkerson 1997). This
proposal is a major one in Argentina and other
countries in which dairy and beef production
systems are exclusively based on pastures.

Although harvesting C4 grasses at the pheno-
logical stage of 50% inflorescence emergence
should maximise total dry matter yield (Green et
al. 1971), it also coincides with the onset of a
marked decline in herbage digestibility, and a period
of high tiller death (Brown & Stuth 1993). Under
these conditions dry matter intake usually declines
as pastures mature and digestibility falls. We
considered that by increasing the frequency of
defoliation, it could be possible to maintain
substantial dry matter yields and harvest forage of
higher quality.

When swards are intermittently grazed, de-
foliation frequency produces short- and long-term
effects (Lemaire & Chapman 1996). In the short
term, this affects the relationship between rates of
dry matter production and loss, i.e., tissue turnover
(Parsons et al. 1988). In the long term, it also affects
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sward structure, residual mass, and rates of pasture
regrowth (Richards 1993). When defoliation has
been frequent and/or intense, the swards tend to be
relatively leafy and have higher tiller densities.
Plants may also show a more prostrate growth habit
(Briske 1991). This is particularly true in paspalum
pastures (Gibson et al. 1992), and may reduce the
consumption of herbage by herbivores (Lemaire &
Chapman 1996), so the defoliation interval should
optimise the balance between herbage nutritive
value and allowance to maintain high intake
levels.

We tested the hypothesis that herbage utilisation
would be higher under more frequent grazing as a
consequence of higher nutritive value and lower
herbage loss due to senescence. The objective of
this study was to evaluate the effects of grazing
frequency on net herbage accumulation, herbage
nutritive value, herbage utilisation, and variations
in the vertical herbage distribution of a paspalum
sward.

MATERIALS AND METHODS

The study was conducted at the Castelar Experi-
mental Station (34°36'S, 58°40'W) of the Institute
Nacional de Tecnologia Agropecuaria (INTA).
Average annual precipitation (30-year mean) is
1010 mm with most rainfall in summer. Mean
monthly temperatures range from 10.4°C in July to
23.6°C in January.

A 5-year-old paspalum pasture was grazed over
12 months from March 1996 to February 1997 by
dry Holstein cows (mean liveweight 500 kg) at two
contrasting grazing frequencies throughout spring
and summer. Pasture composition was paspalum
28%, annual species oiSetaria and Digitaria 17%,
Trifolium pratense 5%, and dead material 50%.
Swards were grazed when paspalum had less than
5% of the tillers at inflorescence emergence (called
Frequently grazed, F) and when more than 75% of
the tillers were at inflorescence emergence (called
Less Frequently grazed, LF). These treatments
resulted in rest periods of 20-25 days (grazed six
times through spring and summer) and 40^5 days
(grazed four times through spring and summer),
respectively. In autumn and winter, rest periods
were extended to 67 (grazed twice) and 120 days
(grazed once) for the F and LF treatments,
respectively. Treatments were randomly allocated
to six 600-m2 paddocks. In both, the stocking rate
was adjusted to herbage mass in order to have a

herbage allowance of 23 kg of dry matter per cow
per day. It was assumed that no significant growth
occurred during grazing because of the short periods
of occupation (24 h) in each paddock. Herbage mass
never limited intake during the evaluation period.

Pre- and post-grazing herbage masses were
determined by cutting pasture to ground level in 10
quadrats (0.3 m x 0.3 m) distributed randomly in
each paddock. The harvested material of paspalum
from each quadrat was sorted by hand into live
(green) and dead material. Sub-samples of each of
the fractions were dried at 65°C until constant
weight. These data were used to estimate initial and
final herbage mass of paspalum at each grazing,
and net herbage accumulation (NHA) of this species
for each seasonal growth period (Hodgson 1979).
NHA (kg DM ha'1) was calculated as the change
in herbage mass between successive instantaneous
measurements, summed over time (sum of the
positive differences in green and dead herbage
mass). Cumulative net loss of green herbage mass
(L) (kg DM ha"1) was estimated as the sum of the
negative differences over time in green mass
between successive instantaneous measurements.

NHA = 2/*" '+ <#)
1=1

where n = number of intervals sampled in the period,
bi = increase in green mass during each interval (j),
and di = change in dead during each interval (i).

where n = number of intervals sampled in the
period and /;' = net loss of green mass during each
interval (/).

Dead material was sorted by hand into standing
and fallen material (litter), but litter was not
included in the calculations of NHA because of its
variability, which makes the method unreliable
(Singh et al. 1975).

Herbage utilisation (%) was calculated as the
ratio of the amount of herbage mass removed at a
defoliation to the initial amount of herbage mass
(Hodgson 1979).

Tiller density was measured at 4-month intervals
starting at the beginning of the experiment in 10
fixed quadrats (0.5 m x 0.5 m) per paddock. In
spring and summer, 5 paspalum plants were
randomly chosen per paddock prior to each grazing,
and harvested at 5-cm layers from the bottom, sorted
by hand into live and dead material, oven dried,


