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Introduction

Australian agriculture 15 under pressure to increase
productivity and improve the sustainability and
environmental sensitivity of farm practises. Making
betler use ol resources, especially rain fed pasture,
and reducing the wse of chemicals, such as herbicides,
aré two areas in which Australian farmers are making
changes.

Potential for forage conservation

Australia is a country with marked seasonality of
pasture growth. In many areas 60-70% of pastury
growth occurs within a 3-4 month pertod. Hay or
sitage, if managed correctly, can be used successfully
to tranater surplus forage from periods of plenty

to times of deficit during the vear, Recent drought
conditions acress much of the country have also
highlighted the advantages of having stored fodder
[ESCTYCS,

Concurrent with this kas been a push towards
integrated weed management and reducing the
quantity of herhicides used to control wéeds, Forage
conservation, as discussed by Bowcher (2006), can
play an important role in weed control, Anecdotally
forage conservation, in particular silage making, is
helieved to reduce the incidence of weeds in pasture,

Hay vs silage

Compared to hay, silage offers a number of additional
henefits. It allows forage to be conserved earlier in the
season when pasture quality is higher. This results ina
higher nutritive value of the conserved farage, which
is suitable far either maintenance or production
feeding, Further, there is often significant pasture
regrowth fallowing silage making which can provide
high quality forage for graring later in the season. In
addition, silage preservation is assumed to render
mast, if nol all, weeds seeds unviable { Blackshaw and
Rode, 1991}

Conservation benefits

The benefits of forage conservation can be significant
and include;

= manipulation of pasture composition, with
reduced refiance on the use of herbicides 1o
control weeds;

o anincrease in e tolal amount of pasture utilised;

o anincrease in the average quality of pasture
utilised; and

» increased production of meat/wool/milk per
hectare.

Weeds in conserved forage

Unfortunately very little research has been conducted
on the impact of pasture weeds on hay or silage
quality, or on the effect of weeds on the actual
conservation process. Weeds can potentially cause
problams at all stages of the forage conservation
process {mowing, wilting, harvesting and/or storagel.
Weeds can have a negative impact on hay and silage
quality if they:

« lower the quality, specifically the digestibility or
metabalisable energy (ME} content (Mg [3M],
of the hay or silage;

o make the preservation procéss mare difficult
and/or

+ have a detrimental effect on animals that consume
Lhiesee

Therefore weeds of crops and pasture may not

necessarily beweeds of conserved forage. Annual

rvegrass (Lolium rigidum), tor example, is a weed in
cereal crops, however annual ryegrass within pasture
is a desirable high quality grass, Similarly annual
ryegrass is an excellent species in silage and early cut
hav,

Forage guality

Forage quality is a geneeal term used 1o describe the

feed value of forages. It encompasses the energy (ME),

crude protein (CP), minerals and vitaming required
by livestock for maintenance, reproduction and
production of meal, milk and wool. [n maost instances
with pasture hav and silage it is inadequate ME
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content that limits animal production. With silage,

which is a fermented feed, forage quality alsa includes

fermentation guality.

The key ways in which weeds can reduce pasture hay

ur silage quality are:

+  the digestibility or ME of the weed(s) present is
lower than that of the preferred pasture speciels);
and/or

=+ the digestibility or ME content of the weed(s) is
similar early i the season but are of lower quality
at the preferred time of harvest.
There are several studies where these bwo Factors
have been demonstrated. Temme ef all (1979 in the
USA produced dried forage from lucerne (Medicago
sutiva), weeds (Torbs and grasses) and a mixture of
both lucerne and weeds. On average weeds had lower
dry matter digestibility {DMD) and crude protein
{CP) levels comipared to lucerne with the mixture
intermediate, In this study Shepherds Purse { Capsella
bursa-pastoris), harvested at the seed growth stage,
had the lowest DMD (53.3%) of all species, compared
to 69.6% for lucerne at the same time, Voluntary
intake of the weeds and weed/lucerne forage by sheep
was lower and reflected the ditferences in quality.

In addition, Martin and Anderson (19751 and Temme,

et al. (1979) found that the rate of decline in DMD
with time was generally greater for weeds than for
lucerne. Further, Cords (1973) found a negative
correlation between the proportion of winter weeds
and the protein content of lucerne hay. These winter
weeds, which included grasses and broadleal species,

Table 1 Digestibility of subclover pasture and three
broadleaf weeds.

Subciover Capeweed Paterson’s Variegated
pasture curse  thistle.
DM at 154 1] 123 130
cutting (%)
(rganic 71 aA0 7] (R
matter
digestibility
(%)
Crude 162 120 &4 124
protein
(% DM)

SOLIC Lt lurzuis=ted data)

were maore malure at the time of first harvest in spring
than the lucerne

[nocontrast, Marten et al. {1987} reported thar at

the vegetative and bud stages most broadleat {forl)
weeds had digestibility levels equal to, or higher than,
lucerne. Dandelion for example had an average DMD
of 78.4% compared to an average of 7iL8% for lucerne
across the same harvests. Similarly, Bosworth et al.
{1986] reported that the DMD of most weeds | grasses
and forbs) was usually high at the vegetative stage of
maturity, and similar Lo that of rye {Secale cereale) and
white clover (Trifolim repens). There was a tendency
tor the DMLY of weeds to decline more rapidly and at
the later stages of maturity and in general the grass
weeds were less digestible than rve,

Table 2 Typical dry matter, metabolisable energy and crude protein analyses for a range of feedstuffs.

Dry matter (%) Metabolisable enecqy (M)/kgDM) Crude protein (%)

: Average Range Average Range Average Range
Clover silage 415 N5-795 95 A i-HlE 193 124-27 2
Clover hay 866 573-932 59 6.0-112 176 63-261
Grass silage 82 17.1-803 93 42120 32 51-266
Grass hay 66,3 51.9-947 80 46-105 a0 07-177
Lucerne hay B7R 3015 1 93 53-13 184 54-297
Oatensilage 103 18.1-822 87 59-112 o8 18-19.4
Oaten hay 8.9 £0.2-96:4 24 45-113 63 11-163
Oaten straw 594 80793 4 6.2 43-100 TEE
Wheat grain 94 802928 13 105141 28 427
Barley grain 887 81494 123 Be-135 10:8 5.3-150
Oats 91,1 30.0-93 3 103 $5-142 60 10-154
Trticale grain. 894 803563 130 116-185 114 66-183
Lupin seed IR #6.1-955 126 112-149 “ 0 11.3-437
Sobrce Data adapted from Yictatan Departrment of Prinaty ndusties webshe
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Inan Australian study Kalser (unpublished data)
reported that capeweed [ Arcfotheca calendila) and
variegated thistle (Siybom marianum) had similar
organic matler digestibility {OMD) to subterranean
clowver pasture ( ITrifolfum sulterranewm). However

the OMD of Paterson’s curse (Echinns plantagineunt),

i significant component of many pastures was lower
than subterranean clover. All three broadleaf weeds
had lower protein content that the subterraniean clover
pasture (Table 1),

At first glance it would be reasonable to-assume that
as the reported digestibility of these hroadleal weeds is
similar to introduced species they are equally valuable
in conserved forage. However Jones ¢f all (1971)
reported thal some broadleal weed species have
higher mineral contents than introduced 1lemperate
pasture species, These weeds included Patersons
curse, capeweed, variegated thistle and milk thistle
(Sanchus oleraceis).

Increasing mineral (ash) content reduces energy
content, without necessarily changing either

DM or QMDD An increase in ash conrent from

0 to 20%: (TN basis) equates to a decline in ME of
approximately 1 to 1.5 units across the range from dry
miature grass to lush vegetative pastures, Temperate
pasture species are generally in the range 9-12% ash
content, To put this into perspective, most feedstuffs
fall within a narrow ME range of between 7 and 12
(Table 2). The ME and CP requirements of sheep and
cattle varies with class of livestock. Table 3 providesa
guide to the minimum requirements for cattle.

The conservation process

The physical structure of some weeds can make hay
and silage production more dithcult, Others reduce
ensilability, t.e. their chemical composition makes
sitage making more difficult, While a third group have
no dmpact on the efficacy of the forage conservation
process either for hay or silage.

Table 3 Recommended minimum metabolisable energy
and crude protein requirernsnts for various
classes of cattle and sheep.”

Metabolisable  Crude protein

Livestock class energy (%)
(MI/kg DM)

Maintenance : 7.5-B 9-11
Young growing animals 10-11 12-14
Late pregnancy 811 12
Lactating 10-11 141
* e rsnuirernents for sl tend o be bigher thar for
;:.r..r':;e Bell eral {2004); Exran {persanal communicanai

Table 4 Watersoluble carbohydrate cantent (gdkg DM)
and buffering capacity (meg/kg DM] of commaon
pasture and weed species.

Water soluble Buffering capacity
Forage carbohydrate content {g/kg DM)
type (meq/kg DM)
Mean  Range Mean  Range

Cocksfoaf 79 53137 i 5%
Perennial 194 46341 313 13-4
ryegrass

Subclovers 0.2 63147 647 440 i B
?erseem 03 Fg-121 Bah BRA—740
White .7 51-91 - 513
clover

Aroweat | 111 59-120 S8 oA
Medis 66 42006 BW 456700
Kikuyu 44 di-68 151 {25448
Rhodes 10 350t 435
grass

Capeweed 172 1z
Variegated 4. - Gt
thistle

Paterson’s - e - 1014
curse

Soutce. Adagied from Piltz and Kalser [2004)

A number of hroadleat weeds, such as capeweed and
Paterson’s curse, are usually high it moisture content
and difficult to wilt due to their physical structure

— they have thick stems which retain a lot of moisture,
Slower wilting means ingreased overall losses in the
field due to respiration and mechanical operations.
Where clumps of broadleaf weeds occur in the
paddock, it can result in poorly fermented pockets

of wet material in baled silage or impact on entire
bales. Ferage harvested silage does not tend to be as
affected because the material is more evenly spread
throughout the bunker. In hay bales it can result in
damp pockets which are prone to heating and going
mionabddy,

A number of broadleal weeds have a Jow water soluble
carbohydrate (WSC) content, Le, plant sugars, and/or
a high buffering capacity (BC). During ensiling these
WECs are fermented to acid which preserves the
silage. Buffering capacity 15 a measure of how much
acid is reguired to successfully preserve the silage.
The lower the BC value the less acid is required.
Therefore low WSC content and high BC both operate
to increase the difficulty of ensiling (i.e. ensilability) of
a species.
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A rapid wilt to a minimum DM content of

3010 35% is the recommended strategy to ensure a
successful fermentation when ensiling forage that

is characterised by low WS content and/or high
BC, Ctherwise there s a substantial risk of a poar
quality silage fermentation. A poor qualiny silage
fermentation will result in a greater loss of encergy
and DM, degradation of the protein fraction, and the
silage will be unpalatable to livestock. A comparison
of the W3C and BC of several pasture and weed
species is presented in Table 1 and Table 4.

In general temperate grass pastures which are
characterised by moderate Lo high sugar conterit and
losw B are easier to ensile than legume dominant
pastures which have lower WS contents and
intermediate BC values. Tropical grasses that have
very low WS5Cs, and broadleaf weeds which have very
high BCs, are more difficult.

Differences between temperate and
tropical pasture species

Tropical grasses are of inherently lower digestibility,
and quickly become rank and decline in ME Faster
than temperate species { Gritiiths and Burns 2004),
For this reason torage conservation is a useful
management tool to maintain tropical pastures in

a vegetative state during periods of rapid pasture
arowth, When making hay or silage from tropical

pastures, such as kikuyu (Pennisetum clandistinum) or

Rhodes grass (Chloris gayana), cutting should ocour
when pastures are still lush and vegetative,

Where tropical grasses have invadedfemperate
pastures the decision on when to harvest will depend
on the proportion of tropical to temperate species and
stage of maturity of the respective species.

Tropical species are also characterised by low WSO
content which reduces the ease of ensiling. A rapid
wilt tora minimum DM content af 30% (chopped
silages) or 35% (baled silages) is recommended to
ensure a successful fermentation.

Weeds and livestock

Weeds can reduce animal production from conserved
forages either due to the toxic or anti-nutritional
compounds they contain, or by reducing palatability
and voluntary intake,

The effect of either hay or silage making on toxic or
anti-nutritional compounds in most forages is nol
known, There may be some reduction in levels due
to respiration during wilting but this has not been
confirmed. With silage there may be additional
breakdown due to the fermentation process. in the
absence of data to suppaort this, it cannot be assumed

that either hay or silage making alters the amount of
undesirable compounds in forages/weeds.

Some plants are unpalatable and this may be dug 1o
either a chemical or physical attribute, Unpalatable
weeds reduce voluntary intake even if these weeds are
of simitar ME and CF to desirable species, livestock
production will be reduced,

Pastures that are cut late often contain mature

seed heads from grass and broadleal weeds such as
barley grass ( Hordew leporimom) and crowsfoor

{ Erodizen spp.), When [ied to sheep the seeds can
cause rejection of the hay/silage, wool contamination
and even skin damage. Barley grass seeds can also
cause damage to eves and cause mouth and gum
problems in cattle. In experiments ar Wagga the
authors have had frst hand experience of the latter.

[ an experiment in which an oaten silage was fed to
steers, barley grass seed heads impacted in the mouths
causing severe lesions which prevented the steers trom
eating and consequently reduced production,

One weed species that does benefit from ensiling

15 Yorkshire fog {Holcws fmmatas). Yorkshire fog is
unpalatable to grazing animals, probably due to {15
hairy leaves and stems. Ensiling appears to reduce
oreliminate the problem: In addition Yorkshire fog
seents to have a reasgnahle ME and CP content,
similar to other perennial temperate grasses and
anecdotally farmers have reported thal ensiling
reduces the content of Yorkshire log grass in perennial
pastures.

Conclusion

Forage conservation, especially silage making,

can be used as a weed management tool, However
producing quality silage/hay is critical to a profitable
conservation prograr; therelore farmers need to
cansider the impact that weeds can have on their hay
and silage,

In the absence af further data it is recommendsd that:

» A maximum level of 25-30% broadleaf weeds be
included in hay and stlage in order to maintain
acceptable quality and production potential, IF
leasible avoid heavily contaminated areas within
conservation paddocks.

+  Unless there ds infarmation to prove otherwise,
it cannot be assumed that either hay or silage
making will destroy, or reduce the level of, toxic
and/or anti-nutritional compounds present in
torages.

« Timing of the harvest should occur to maximise
forage quality and regrowth potential rather than
vield of conserved forage. Grass weeds normally
mature before introduced grasses and legumes,
therefore stage of maturity of the grass weeds
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should be wsed 1o determine optimum stage 1o
harvest when they represent over 25% of the DM
available. The same principle should apply 1o
imvasive tropical species,

+  Physical damage to animals can be a risk from
some grass and broadleaf weed seeds. Where these
weeds exist, harvest before seed set. If not, try to
avoid heavily contaminated paddocks or mow
around the worst affected areas to minimise risk.
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