How can graziers manage perennial grasses to survive
through drought?
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Pcmnniﬂ] grasses are the most sfable component
of pastures on the Tablelands and nearby slopes
{Kemp 1991). However, persistence of sown peren-
nial grass pastures is poor, many reputedly lasting as
hle as 5 years (Lees and Reeve 1995). Because it is
known that some sown pastures can last for 30 or
mare years (K., Hutchinson pers. comtn), a better
understanding of the stress thresholds of these spe-
cies is necessary, especially under droughe condi-
tions, s0 that they can be managed as sustainable
and productive pastures.

An experiment was conducted under controlled
drought conditions (using rain-out shelters) on the
MNorthern Tablelands of NSW to determine the mor-
tality thresholds of six important perennial grasses
(Danthonia  richardsonii, Microlagna  stipoides,
cocksfoot, tall fescue, perennial ryegrass and pha-
laris), These were subjected to a range of droughe
and defoliation intensities over two six month sea-

sons (spring-sumimer and summer-avtumn) during
[994/95,

Dead plants (%)

Plant mortality

The contralled droughts (‘severe” — 10 percentile
seasanal rainfall; ‘moderate’ - 40 percentile seasonal
rainfall) resulted in more plant deaths than the 'non-
stress’ molsture treatment which received rainfall
equivalent to 80% of pan evaporation. Few plant
deaths occurred in the non-stress moisture treat-
ment, regurdless of defoliation or season, Thus, in
shave-average rainfall seasons, perennial grasses
are less susceptible to mortality under grazing
{Boschma er af, 1996),

More plants died in the drought intensities im-
posed over spring-summer compared with those in
summer-aitumn, CGne of the most significant find-
inge of this project is that a moderate spring-sum-
mer drought caused greater mortality of a number of
perennial  pasture  grasses than a more severe
drought (Figure 1), This was especially the case
with two introduced species; perennial ryegrass and
cocksfoot, while rekatively few losses were recorded
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Figure 1. Percentage of plants of six perennial grass species which died during the spring-summer period under a 105
'severe’ drought, 40% 'moderate’ drought or 'non-stress” moisture regime. Letters indicate significant varfation within

A species,
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Figure 2. Etinlated regrowth of six perennial grasses Tollowing severe and moderate defoliation regimes through
drought. Data are averaged over moisture regime, Letters indicate significant variation within a species.

for the other species,

The rainfall during a moderate spring-summer
drought appears to have been sulficient for the
plants to continue to grow hut at the expense of the
plants’ energy reserves. In contrast, a severe spring-
summer drought appears to have resulted in greater
plant dormancy, thereby enabling plants to save
their reserves. This highlights the imporance of le-
nient grazing during spring and early sumimer, espe-
cially during moderately dry periods.

Thus, il is tmporlant to grace perennial pastures
carefully during any dry time and nat just during se-
vere drought. All droughts begin as ‘'moderate’
droughts as a grazier cannot know the severity of a
drought unti] afier the fact. However, use of tools
such as the Southern Oscillation Index (SOL) may
assist in predicting drought seventy,

Kemp (1991) devised a pasture management
‘envelope’ system aimed at neither over- nor under-
grazing pastures and maintaining the legume com-
ponent. It was suggested that the forage on offer
should be maintained between  1200-2500 kg
DM/ha and the legume composition controlled be-
tween 15 and 50% (Kemp 1991). The defoliation
intensities tmposed in this drought trial were based
on the centre and lower boundary of the grazing en-
velope; more severe grazing resulted n greater plant
deaths and Jower plant reserves thus confirming that
grazing within the envelope is desirable. This is es-
pecially important with grazing by different animals
a5 sheep tend o grage considerably closer leaving
less plant hiomass able to photosynthesise o sup-
port meid growth and survival,

Plant reserves

In general, during the spring-summer period,
drought intensity affected plant water soluble carbe-
hydrate teserves more than defoliastion intensity,
During the summes-autumn period, the reverse oc-
curred (Boschma er al. 1997), The effect of severe

deluliation on plant reserves was species dependem,
Alter three months of a spring-summer drought the
reserves of cocksfoor, Micrelaena and tall fescue
were reduced by severs defoliation. After six
months of spring-summer drought the: reserves of
tall fescue and Microdacua were still reduced due 1o
severe delolintion. Similarly, during the menth of
April in the summer-autumn drought, severe defa-
liation reduced plant reserves in all species except
tall fescug, This highlights the crucial imporiance of
manazing defoliation intensity. During both sprine-
summer and sumimer-autumn drovghts, plant re-
serves increased with increasing moisture regime.

Regrowth potential

One of the few findings that applied to all spe-
cies 15 that defoliation intensity caused a consistent
reduction in the regrowth potential of plants follow-
ing drought, This suggests that moderate defoliation
is one way of ensuring greater regrowth potential
from all of the species assessed (King er al., 1996},
Again, the species varied in their response (Figure
23 the regrowth polentials of el feseue and pha-
laris were highest of the species whilst 1all fescue
was mosl seriously affected by severe defoliation.

Factors affecting persistence

Persistence through drought 1s strongly hinked to
changes in plant reserves and basal cover, Persist-
ence during a summer-awmtumn drought s also
linked to changes in plant quality at certin tmes of
year. Basal area is of panicular imponance hecause
il the basal area of a species drops, not anly does
protection against soil erosion drop but the plant
population s likely 1o decline further, These pa-
rameters vary considerably between species; conse-
quently management recommendations need to be
formulated with care for each individual species.

Muore work 15 needed o model the effects of the
variows treatments on mortality over a range ol soil
tvpes and climatic environments belore the recom-
mendations can be extended morewidely.
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Summary of key points

® Perennial grasses are generally well adapted 1o
our environment and can  survive drought
provided that they are not grazed intensively
during the dry period,

e In a dry season, once the pasture biomass has
been grazed ofl o a level of 1000 kg DM/Ma, it
is imperative that the pasture be de-stocked until
sufficient re-growth occurs {at feast o 1500-
2000 kg DM/ha).

e Moderate grazing with cattle 15 likely 10 be less
damaging to grass survival than severe, close
grazing with sheep.

® Dry periods in spring-summer are an especially
important period over which to manage grazing
severity,
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