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Foreword

Dairying is one of the most progressive rural industriesin NSW.
Thisisevidenced by substantial changesin herd sizes and
increases in production by cows and from farms.

An outcome of these increases is that management has become
more complex, requiring greater knowledge and technical skills.
As farmers become more competitive through increases in

both production and productivity, they will require even better
technical information and management skills. Most important,
they will need to know how to use the information in improving
whole-farm performance and profits. This statement is supported
by results of various Dairy Research and Development
Corporation workshops and NSW Dairy Farmers' Association
surveys, which have clearly indicated that farmers require
technical packages that are current and relevant.

DairyLink isaseries of integrated information packages that
look at aspects of pasture, herd and feed management, and
suggest practical ways of getting the best from your cows and
pastures. The DairyLink seriesis aresult of collaboration
between NSW Agriculture officers, agribusiness and farmers.

The packages will be the basis of workshops and meetings for
NSW dairy farmers.

DairyLink has much to offer the NSW dairy industry in
helping improve farm productivity and profitability. We
encourage farmers to attend and participate in the DairyLink
workshops and meetings.
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Preface
, h_'__ . DairyLink is an innovative concept that introduces you to some
Liw g f_ important technical areas to help improve farm productivity and

profits.

The modulesin the series are of value to farmers, students,
.. consultants and extension service providers.

DairyLink consists of the following information packages:

| Establishing Pastures
Managing Pastures
Growing Heifers
Realistic Rations
Conserving Feed

The modules have been devel oped as technical manuals and
farmer-friendly booklets, and are linked to the Tocal Dairy Home
Study course.

| acknowledge and thank the various technical teams for doing
an excellent job. | also appreciate the funding and support
provided by the Dairy Research and Development Corporation.

Alex Ashwood
DairyLink Series Coordinator
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Introduction

This package has been written to help dairy farmers choose and
establish pastures and forage crops for milk production.

Successful pasture establishment requires careful planning, a
detailed understanding of the factors that affect establishment,
and attention to detail for each operation, including correct
timing. Planning requires predicting the feed requirements for the
herd, and choosing the pasture or forage crop type and the areato
~#2 be sown to supply the feed. Establishment and survival depend on

4 what happens before, at and after sowing, including pasture
management in the first year.

For further information, speak to your local advisory officer.

Hugh Allan

Introduction 1
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Plan your pasture

Matching feed requirements of the dairy
herd with home-grown pastures every
year requires careful, long-term planning.
Thiswill ensure a consistent supply of
good-quality feed to meet seasonal
demand from milking and dry stock while
ensuring surplus feed for conserving as
silage or hay.

A combination of summer- and winter-
growing pastures or fodder cropsis
required to ensure that risk is spread to
overcome droughts, floods and the
seasonal extremes of temperature that are
aregular feature of dairying in most
districts. Deficits of pasture or crops can
be supplemented by bought concentrates,
hay or silage or from fodder reserves. The
need for careful planning increases as
stocking rates rise.

Matching herd feed requirements with
paddock feed can be simplified by using
FEED PLAN, & computer program available
from NSW Agriculture as part of the
Milkonomics package. Ask your local
advisory officer for information. FEeD PLAN
calculates the feed supply needed to meet
feed demand for the farm. There are two
parts to the process.

First, apreliminary feed budget
calculates the feed surplus or deficit for
various times of the year based on the feed
supply from permanent pastures and the
feed requirements of the herd. Pasture
production is predicted from growth rates
for each district (see tables). This budget
indicates the feed deficits that must be met
by sowing crops and pastures. Depending
on the balance of permanent pastures, the
deficits will occur at various times of the
year. FEeD PLAN allows selection from a
range of tropical and temperate forage
crops and fertiliser options to fill some or
all of the feed shortfalls left by permanent
pastures.

Thefinal plan includes the net extra
feed production from the management
alternatives chosen to prevent feed
deficiencies and maximise the use of
surplus feed. The net benefits of the
management alternatives are the
differences between the growth rates of
the sown species and the replaced base
pasture species. A range of alternatives
can easily be examined so that the pasture
system best suited to a particular farm can
be designed. Feep rLAN allows quick and
simple calculation of budgets, and
produces graphs that conveniently
illustrate the sufficiency or deficiency of
the feed supply from the proposed pasture
system. If a deficit remains after several
sowing or fertilisation options have been
tested, it may have to be met by
supplementary feeding.

When you have chosen the combin-
ation of pastures or crops to meet herd
requirements, you need to plan ahead:

e ldentify areasfor cultivation or direct-
drilling.
« Decide timing of the operation.

+ Assessthe need for afallow to increase
soil moisture before sowing.

e Consider planting a break crop to
reduce serious weed burdens, break the
disease cycle and control the build-up
of soil-borne pests.

e Control weed speciesthat are likely to
set seed and invade the new pasturein
the first year after sowing.

Concentrate stock to remove excess
groundcover before ploughing, direct-
drilling or using a herbicide before
direct-drilling.

» Decide the need for pretreatment for
hard-to-kill grass species such as Afric-
an lovegrass or giant Parramatta grass.

1.11
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For most pasture sowings a plan will
be needed 3 months before sowing. For
problem situations where difficult-to-kill
weeds are present, a plan may be
necessary up to 12 months before sowing.

Pasture growth rates (kg dry matter/ha)—Central Coast

Kikuyu + Kikuyu + Paspalum Perennial Perennial Highly Semi- Lucerne +
nitrogen white  + ryegrass ryegrass + ryegrass+ winter- dormant ryegrass
clover + white nitrogen white active lucerne  + white
clover clover lucerne clover
January 49 40 35 10 10 46 41 33
February 50 40 35 10 10 40 38 33
March 45 40 40 25 20 32 32 28
April 40 35 35 35 30 25 21 20
May 30 25 35 40 35 18 11 35
June 0 5 30 30 30 12 8 30
July 0 5 30 30 30 11 7 30
August 0 5 32 38 35 15 11 32
September 0 20 60 73 65 22 21 55
October 0 20 60 72 65 38 42 55
November 10 15 55 65 60 44 53 50
December 20 20 50 50 50 43 47 35

Pasture growth rates (kg dry matter/ha)—Tropical pastures

Setaria Kikuyu Paspalum Carpet Ryegrass Ryegrass Ryegrass Lucerne
grass + clover + nitrogen

January 36 32 27 21 13 21 11 64
February 56 54 39 30 13 21 11 57
March 53 60 39 27 19 38 26 46
April 27 40 19 10 21 38 29 38
May 9 19 3 3 27 43 32 25
June 3 8 0 0 19 38 24 13
July 1 0 0 19 38 24 11
August 1 0 0 38 48 32 13
September 8 13 12 3 48 59 30 36
October 13 12 18 5 59 70 11 53
November 13 12 18 9 43 48 9 64
December 15 14 18 10 21 27 5 72

1.1 2
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Pasture growth rates (kg dry matter/ha)—Southwest NSW

Paspalum Paspalum Paspalum Ryegrass Ryegrass Ryegrass Subclover Subclover

+ clover  +clover +clover +clover +clover +clover +annual + annual

high N med. N low N high N med. N low N ryegrass ryegrass
high N low N

January 105 75 52 75 55 37 0 0
February 92 70 45 60 45 30 1 0
March 75 55 37 46 33 22 5 2
April 22 15 11 35 25 17 15 7
May 11 7 5 25 18 12 31 15
June 5 3 2 16 12 8 30 15
July 5 3 2 15 10 7 28 14
August 11 7 5 25 18 12 38 19
September 22 15 10 48 36 24 60 30
October 44 30 20 15 48 33 60 30
November 66 48 32 78 55 38 55 27
December 100 75 50 85 63 42 0 0

113
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Pasture budgets

Pastures usually produce an inexpensive
source of high-quality feed. The cost of
developing a pasture is shown in the
following tables. Figures are accurate as at
1996. For later dates, please be sureto use
current figures for every item. These
budgets are for atypical perennial
ryegrass — white clover pasture.

Ground preparation (costs per
hectare)

Cultivation

Chisel plough x1 1.5h @ $8/h $12.00

Disc harrow x2  3.5h @ $8/h $28.00
$40.00

Herbicide treatment

Glyphosate 25L @ $12/L $30.00

Boom spray 0.4h @ $8/h $3.20
$33.20

Knockdown herbicide application

Glyphosate 10L @ $12/L $12.00

Boom spray 0.4h @ $7/h $2.80
$14.80

Ryegrass—clover pasture (costs
per hectare)

Establishment

Cultivation $40.00
Seed 12 kg perennial ryegrass + $94.00
6 kg clover
Fertiliser 125 kg DAP @ $500/t $62.50
Sowing 1.5h @ $8/h $12.00
$208.50
Topdressing

Fertiliser 180 kg N as urea @ $1.08/kg $194.40

15 kg P @ $2.70/kg $40.50
120 kg K @ $0.80/kg $96.00
Broad- 0.25h @ $8/h x 7 treatments  $14.00
casting —_—
$344.90
Irrigation
Average twice per grazing x 0.33 ML $20.00
per irrigation @ $30/ML
Total cost in first year $573.40

In thefirst year the pasture will yield
20 t/haDM (dry matter) at a cost of
$573.40/ha or $28.67/t DM, or 2.867¢/kg.
This figure emphasi ses the cost-
effectiveness of pasture production.

Pasture consumed per hectare

Thiswill vary from 3to 15 t/haDM
depending on pasture management.

Pasture consumed Cost
(t/ha DM) ($11)
3 191

6 96

9 64

12 48

15 38

1.21
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How does pasture consumed Yield and cost (at 100% use) of
affect the cost of producing 1 pasture species
litre of milk?
Pasture type Expected yield Cost
Pasture consumed Cost to produce (/ha DM) ®)
(t/ha DM) 1L milk (¢) Oats 10 45
3 14.8 Annual clover 12 35
6 8.9 Annual ryegrass 12 40
9 7.0 Lucerne 18 35
12 6.0 Kikuyu 20 40
15 5.4 Maize 22 60
Forage sorghum 20 30
Growing high yielding pastures and
achieving high pasture consumption are The average cost of pasture eaten on
essential. the 12 dairy farms in the following graph

was $48 per tonne of dry matter eaten.
The range was $10.67 to $92.79.

Litresof milk per hectare of pasture on 12 mid and lower Hunter dairy farms (1992-94)

14 000 —
I 1992 11993 11994 M ]
12 000 m
10 000
8 000 ] —
6 000

4 000

Al

Farm

Milk yield (L)

10 11 12
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Soil testing

The key to productive, persistent perennial
pasturesis agood fertiliser program.

Sail tests are a useful and necessary
tool for assessing soil fertility and for
determining the need for fertiliser or lime.
Sail tests do not give all the answers, but
do indicate whether a deficiency or
toxicity exists. They are less useful in
determining rates of fertiliser to apply.
Over several years, however, they indicate
whether the fertiliser applied over that
time has increased, maintained or
decreased the nutrient status of a paddock.

Ensure that you follow the soil
sampling procedures recommended by the
laboratory. Avoid soil sampling within 6
months of fertiliser application to obtain
meaningful results.

Although it is expensive, tissue
analysisis the most reliable means of
testing for trace elements.

Soil pH

Thisisameasure of the acidity or
akalinity of the soil. Many soils are
naturally acidic, but others acidify through
nitrogen fertiliser use and legume nitrogen
fixation. Soil pH isauseful guideto
species selection and the need for lime. It
also determines the need for the trace
element molybdenum (Mo), whichis
essential for nitrogen fixation by legumes.

There are two different pH tests: water
and calcium chloride (CaCl,). The CaCl,
test is preferred as it fluctuates less with
seasonal changes, but readings are 0.5-0.8
pH units lower than water tests. The pH
scale ranges from zero (acid) to 14
(alkaline), where 7 is neutral.

Soilswith apH (CaCl,) of 4.5 or less

arerated as strongly acidic. The toxic
element aluminium is soluble in these
soilsand is available to plants. Soilswith
apH of 4.5-5.0 are moderately acidic;
pasture growth is satisfactory. The ‘ideal’
pH range for pasture growth and nutrient
availability is between 5.0 and 6.5.

Phosphorus (P)

The availability of soil phosphorus will
vary with the acidity of the soil. The more
acidic the sail, the more phosphate that is
‘fixed’ by the soil and made unavailable
to plants. On acidic soils, the
interpretation of phosphate requirement is
more difficult as all tests overestimate the
amount available.

There are three main phosphorus tests
used in Australia. They have different
minimum levels (or ‘critical’ values) for
maximum yield.

e TheBray test appears |least affected by
low pH and has asimilar critical value
across al soils (15ppm for pastures).
The test is not suitable for soilswith a
pH (CaCl,) above 7.0.

¢ The Olsen test can be used on alkaline
and acidic soilss. Critical values are
similar to those for the Bray test.

* The Colwell test isused extensively in
NSW. Its critical value changes with
soil type. On soilswith high levels of
aluminium or reactiveiron, it
overestimates; interpretation must take
thisinto account. Divide the P test
result from slate or shale soils by 2.5
and from basalts by 2. Red-brown
earths, most clays and non-acidic
granites don’t require correction.

(This section has been derived from Management of Profitable and Sustainable Pasturesand is
reproduced here with the kind permission of the authors, Michael Keys, Bruce Clements, Mark Conyers
and Michael Duncan of NSW Agriculture, and Rosalie Strachan of Analysis Systems, Port Kembla.)

1.31
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Critical valueis 35.

Adding 125kg/ha of single
superphosphate will add about 5-6mg/kg
of phosphorus to the soil (as measured by
the Bray test), provided P levels are
moderately high before application.

Sulphur (S)

The recent KCI-40 test for sulphur givesa
reliable way of measuring the more
available organic forms of S. The critical
minimum value is 8mg/kg (previously

ppm).
Exchangeable cations (CEC)

A full analysisincludes the ‘ exchangeable
cations’, which give ameasure of overall
soil fertility. The cations—calcium (Ca),
magnesium (Mg), potassium (K), sodium
(Na) and aluminium (Al)—are added
together to give the cation exchange
capacity (CEC). The higher the total, the
more fertile the soil. Soilswith a CEC
below 2.5meq/100g (‘light’ soils) have
very low nutrient levels.

The relative percentages of each cation
and the actual levels are both important.
The desirable ranges for relative
percentages are:

calcium 65%—-80%

magnesium  10%-15% (20% max.)
potassium 1%-5% (10% max.)
sodium 0%—2% (max.)
auminium 0% (ideal) to 5% (max.)

Theratio of Cato Mg should be 3:1 or
more, but not more than 8:1. Low
magnesium levels cause grass tetany in
animals. High levels (> 20%) can induce
potassium deficiency.

A response to potassium is possible when
the absolute level is below 0.2meg/100g.
Highly productive pastures should have
3%-5% potassium. Dairy production
transfers huge quantities of potassium

1.3 2

from outlying areas of the farm to lanes
and other dairy areas, where dung and
urine accumulate. Hay or silage cutting
also removes large quantities.

Soils with a sodium level of more than
5% are unstable: the soil aggregates begin
to fall apart when they are wet, causing
waterlogging, poor aeration, poor drainage
and surface crusting. When dry, they are
often hard-setting and compacted.

Aluminium istoxic to plants; it reduces
root growth and phosphate metabolism. It
becomes available only when soil pH is
below 5. Sensitive species such as lucerne
and phalaris perform poorly when
aluminium levels exceed 5%. The only
way to overcome aluminium problemsis
to use lime. Where soils are acidic to
depth, also use tolerant species.

Electrical conductivity

Thefigure given for electrical
conductivity on the soil test report has
been adjusted for soil texture to give the
salinity rating. Soilswith arating of more
than 4.0 are considered saline, and tolerant
species need to be used to achieve a
reasonable yield.

Leaf analysis

Leaf analysisis used for testing all
elements, although it is used especially for
checking the trace element status of the
pasture plants. It is considered to be a
more accurate test for soil nutrients than a
soil test.

For trace element deficienciesitis
best to sample clover leaves. Take the
fresh new growth. For other nutrient
deficiencies, take the leaf sample while
the clover is actively growing and before
it starts to flower. To determine herd
nutritional requirements, take a mixed
sample of what the animals are eating.
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Soil acidity and liming

Soil acidification is anatural process that
is accelerated by leaching of nitrate from
the soil, addition of organic matter, and
removal of calcium and magnesium in
agricultural products such as milk.

As soils acidify thereis generally an
increase in undesirable nutrients such as
aluminium and manganese, which can
become toxic to pastures and crops and
reduce productivity. Soil acidity is
corrected by applying liming materials.
The Agfacts Soil acidity and liming
(AC.19) and Liming materials (AC.15)
contain detailed information on the
subject. These Agfacts should be in the
back of this manual. If they are not,
contact your nearest NSW Agriculture
office for copies. Therest of this section
presents information not found in those
two Agfacts.

How much do | apply?

Approximate amounts of calcium
carbonate (kg/ha) needed to raise the pH
of thetop 10 cm of soils of diferent
texture (From Pearson, R. W. and Adams,
F. I. (eds), 1967. Soil Acidity and Liming.
Agronomy Series No. 12, American
Society of Agronomy, Madison, Wisconsin,
USA)

To increase pH from:

Soil texture 45t055 b55t06.5
Sand, loamy sand 850 1100
Sandy loam 1300 1950
Loam 1950 2400
Silty loam 2800 3200
Clay loam 3200 4100
Organic 6800 7900

Useful tips for applying liming
products

e Limeisrelatively insoluble. It must be
worked into the soil to get best results.
Broadcasting lime on top of the ground
iswasteful. Lime movesonly 2.5 cma
year. An average pasture root system of
15cm depth will receive the benefits
only after 6 years.

* Do not mix lime with fertilisers.

e Caciumisone of five exchangeable
cations (calcium, magnesium,
potassium, sodium and aluminium). It
isimportant that the 5 be kept in
balance. Use soil tests to monitor this.
Both calcium and magnesium compete
with potassium for entry into plants.
Therefore soils high in one or both of
these cations will require large
additions of potassium.

Further information

Agfact AC.15, Liming materials, NSW
Agriculture

Agfact P2.2.7, Inoculating and pelleting
pasture legume seeds, NSW Agriculture

Winter cereal management guide, NSW
Agriculture

Soil acidity and plant growth, edited by A.
D. Robson, Academic Press, Sydney.
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Pasture species

Annual grass crops

Maize

Millet

Oats

Prairie grass
Ryegrass—annual
Sorghum—nhybrid forage
Sorghum—sweet

Sudan grass

Perennial grasses

Cocksfoot

Kikuyu

Paspalum

Rhodes grass

Ryegrass—perennial

Perennial ryegrass — white clover pastures
Setaria

Tall fescue

Annual legumes

Balansaclover
Berseem clover
Cowpea

Lablab

Persian clover
Soybean

High density legumes

Perennial legumes

Kenyawhite clover
Lotus

Lucerne

Pinto peanut

Red clover
Strawberry clover
Subterranean clover
White clover

Other pasture species

Chicory Most of the drawings in this section have been

reproduced with the kind permission of Westpac
Banking Corporation. © Westpac 1961

1.51
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Annual grass crops

ANNUAL RYEGRASS—See
Ryegrass

MAIZE (Zea mays)

High yielding fodder crop producing high
quality roughage with a metabolisable
energy (ME) > 10 MJkg. Can be stored
long-term as silage for supplementation
when paddock feed is low. Can also be
used to increase stocking rates and thus to
increase pasture use efficiency.

Strengths: High potentia yields—up to
25 t/hadry matter Useful cleaning crop in
a pasture rotation to break disease and
insect cycle. Maize silagein storageis
usually much cheaper than purchased
roughage of similar quality.

Weaknesses: Costly to grow; failureis
expensive. A large capital infrastructureis
required to plant, harvest, store and feed
out the crop. With machinery in place,
production is cost-effective. Low in
protein; high protein supplementation
required. Cannot be grazed.

Seasonality: Can be planted from late
October to January, depending on the
district and the maturity of the variety
sown. Highly susceptible to frosts; choose
sowing date and variety combinations to
avoid frosts before the crop is ready to
harvest.

Persistence: 100-150 days from planting
to harvest.

Varieties: Early: 75-95 days Mid season:
110120 days Late: 120-130 days.
Sowing: Sow into aweed-free, well
prepared seedbed. Use precision sowing to
ensure adensity of 60-90 000 plants per
hectare in rows 75-90cm apart.

Feed quality: Silage made from maize
harvested when the milk line in the grain
is half-way across the kernel will have an

1.52
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ME content of 9.5-10.5M JKkg. Protein
content, however, isvery low: 5%—7%.
Use protein feed supplements when maize
forms a high proportion of the diet.

Diseases: Leaf diseases and stalk rots.
Useresistant varieties.

Pests: Cutworms, black beetle and
wireworms can serioudly limit yield.

Grazing management: Not suitable for
grazing. Feed as green-chop or silage
instead.

Companion species: Legumes have been
grown with maize to increase total protein
content, but the maize yield suffers.
Sunflowers have also been grown with
mai ze to increase energy concentration,
but these combinations are difficult to
manage. The aim should be to get the
highest yielding maize crop possible.
Special factors: Weeds can compete with
mai ze crops and substantially reduce
yieldsif not controlled. Use a combination
of pre- and post-emergence herbicides.
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MILLET

There are two distinct types of millet
sown as summer fodder crops—Japanese
and pearl.

Strengths: Produces feed during summer
and early autumn. Growth israpid. Dry
matter yields can be high. Suitable for hay
or silage. Useful because cultivation for
establishment cleans up summer-growing
weeds.

Weaknesses: Pearl millet can be difficult
to establish—needs a clean seedbed. Feed
quality declines rapidly with advancing
maturity—plants should be grazed when
young. Rapid growth rate makes

management for best feed quality difficult.

Japanese millet (Echinochloa utilis)

Strengths: Germinates under the cooler
soil temperatures of spring (14°C) better
than other millets and sorghums. Valuable
as a short-term rotation crop for spring —
early summer grazing, before the ground
is prepared for the next crop or pasture.
Rapid early growth can fill feed shortfalls
in early summer after floods or drought.
Good grazing is available 6—7 weeks after
sowing. Gives two good grazingsin
northern NSW and repeated grazingsin
the cooler southern areas.

Weaknesses: Runs quickly to head under
hot and dry conditions.

Varieties: Shirohie.

Sowing: Sow at 15-20 kg/hainto clean
seedbed, late September onwards.

Feed quality: Fair if grazed when
young—ME 8.5-9.5 MJkg. Protein
content can decline from 25% to 6% with
advancing maturity.

Diseases. None significant.

Pests: None significant.

Grazing management: Grazing before
growth becomes too advanced aids
recovery and lengthens the grazing life.

Introduce stock when plants are 15-22 cm
high.

Companion species:. Millets are normally
sown without any companion species, as
legumes grow too slowly to be useful in
combination.

Pearl millet (Pennisetum glaucum)

Requires higher soil temperatures (18°C)
than Japanese millet for germination.
Maximum growth during summer and
early autumn.

Strengths: Higher digestibility throughout
its growth cycle than forage sorghums.
Weaknesses: Often will not germinate
and establish effectively. Extreme careis
required in seedbed preparation, sowing
depth and avoiding compaction at sowing.
Varieties. Nutrifeed, Feedmill, Supermill,
Katherine, Ingrid, Tamworth.

Sowing: Sow at 5-15kg/hainto aclean
seedbed, mid November — mid December.
Feed quality: High, but declines quickly
with advancing maturity—ME isin the
range 8.5-9.5M Jkg. Protein content can
decline from 25% to 6% with advancing
maturity.

Grazing management: Introduce stock
when plants are 45-90cm high. If |eft
ungrazed, plants can reach 3m, and their
rapid growth can cause management
problems in maintaining high feed quality.

OATS (Avena sativa)

Although largely replaced by annual
ryegrass, oats can be a useful winter
forage crop.

Strengths: Large seed well suited to
oversowing or direct-drilling into existing
summer-growing pastures. Can be sownin
mixtures with ryegrass to supply extra
feed in late autumn — early winter.
Produces vigorous seedlings. Two weeks
quicker to first grazing than annual and
Italian ryegrass. Produces high quality
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feed in late winter — spring. With repeated
grazings, oats thin out and are gone by
early spring, leaving the ryegrassto
continue without competition for another
few months into late spring — early
summer. N fertiliser can produce
significant increases in feed when
required. Excess growth can be conserved
as medium to high quality hay or silage.
Growth rhythm complementary to
summer-growing species such as kikuyu.

Weaknesses: Overall, oats do not produce
the yield of forage over the extended
period that ryegrass does. The forageis
also less digestible and lower in feed
value. Feed supply will not extend into
late spring — early summer. Susceptible to
grazing mismanagement: grazing off the
growing points at the wrong time can
seriously impair regrowth and feed
production. The high rates of nitrogen
required for high production could pollute
streams and ground water.

Varieties: Wide range of varieties
including Saia, Enterprise, Yarran, Bimbil,
Condamine, Culgoa, Cleanleaf, Blackbuitt,
Amby, Graza, Panorama, Camellia. Sown
in mixtures, Saiais still the preferred
cultivar. Enterprise has shown up well in
early season production. Others with
promise include Yarran, Bimbil,
Condamine and Culgoa.

Sowing: Sow early autumn — early winter
at 100-130kg/ha. Rates will be lower
with smaller-seeded oats such as Saia.
Reduce rate when sowing with annual
ryegrass. Drill or broadcast into a clean
seedbed. Direct-drill early sowings after
suppression of summer pasture with
herbicides. Later sowings will
successfully establish after control of
summer pasture by slashing or mulching.

Diseases. Most cultivars are affected by
rust and yellow dwarf virus, which reduce
yield and crop life.
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Pests: None significant.

Grazing management: Graze when
plants are 20-30cm high. After grazing,
topdressing with nitrogen at 30-60kg N
per hectare will promote good regrowth.
Up to four grazings are possible before
oats thin out. Grazing to a height above
the plants' growing point will maintain the
density of the crop and prolong its
productive life.

PRAIRIE GRASS (Bromus
unioloides)

Often naturalised in coastal dairy pastures.
Produces high-quality feed in early spring.
The naturalised strains mature rapidly and
seed early, losing their quality.
Commercial strains are later maturing and
more useful for quality feed production in
late spring and summer. Some of the
improved strains are more perennial.
Strengths. Produces high-quality feed in
early spring and high autumn growth rates.
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Weaknesses: Weakly perennial. Can
decline rapidly if grazing is not
rotationally managed.

Seasonality: Perennial types produce
autumn, winter and spring feed. Winter
production can be higher than from other
grasses. Sow early for best winter growth.
Varieties: Grasslands Matua

Sowing: Large seed; 120000 seeds/kg.
Sow 15-30kg/ha alone or 5-8kg/hawith
other grasses and clovers. De-awned and
fungicide-coated seed (see 2.4) is
available and flows more easily through
machinery. Sow de-awned seed at half the
normal rate. Sow in autumn.

Feed quality: High-quality feed. Highly
palatable, making it prone to overgrazing.
Feed quality declines near flowering and
maturity.

Diseases: Seed must be treated with
fungicide before sowing.

Pests: None significant.

Grazing management: Because of its
high palatability, prairie grass must be
grazed strictly rotationally. Can be used
for hay crops, especially when combined
with legumes such as red or berseem
clover.

Companion species. Perennial ryegrass,
white clover, red clover, berseem clover.

RYEGRASS —Annual ryegrass
(Lolium rigidum, L. multiflorum)

Annual ryegrasses have become a mgjor
source of winter—spring forage over the
last 20 years. They have replaced oats and
other forage crops, mainly because of
their longer growing season and better
feed quality.

Strengths: Large seed well suited to
oversowing or direct-drilling into existing
summer-growing pastures. Produces
vigorous seedlings. Provides forage May—
December, around two months later than

oats. Produces high quality feed in late
winter — spring. Mixture of annual
ryegrasses and oats allows the strengths of
one to cover the weaknesses of the other,
and gives a more even distribution of
forage throughout the season. Nitrogen
fertiliser can produce significant increases
in feed when feed isrequired. Excess
growth can be conserved as medium to
high quality hay or silage. Growth rhythm
complementary to summer-growing
species such as kikuyu.

Weaknesses: Being annuals, plants will
seed down in late spring, but regeneration
from seed in the following autumn can
often be poor. For best results, sow annual
ryegrasses each year. No production in
autumn — early winter.

Varieties. Concord, Conquest, Corvette,
Eclipse, Midmar, Aristocrat, Surrey,
Noble, Tetila. Leading varietiesin recent
years have been Concord, Tetila,
Aristocrat, Eclipse, Midmar, Southern Star
and Surrey.
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Sowing: For maximum production, Sow in
early autumn at 10-25 kg/ha. Use the
higher rate for early production and the
lower rates with clover and perennial
ryegrass. Broadcast or drill into clean
seedbeds. Direct-drill into clean seedbeds
or after suppression of summer pasture
growth with herbicides. For later sowings
in late autumn — early winter, slashing is
often sufficient to both cover the seed and
remove competition.

Feed quality: High at the early grazings
and then declines with maturity in spring.
Late-flowering varieties (for example,
Concord) provide better quality foragein
spring than early-flowering varieties.
Diseases: Rusts, such asleaf and crown
rust, can be amajor problem in areas
where hay is made from ryegrassin
spring. Grazing management and nitrogen
topdressing can reduce rust incidence.
Most varieties have arust rating of light to
moderate. Eclipseisvery light to light and
Tetilais moderate to heavy. Host for
annual ryegrass toxicity syndrome.

Pests: None significant.

Grazing management: Begin grazing
when plants have reached the 3-leaf stage,
at 68 weeks after sowing. Repeat at 34
weeks after each grazing. Annual
ryegrasses respond well to nitrogen
application after grazing. Apply 30-50 kg
N/ha after each grazing; higher rates can
be used during winter in colder areas.
Companion species. Besides oats, white
and red clover can be sown with annual
ryegrass to increase forage yield and
quality later in the season.

SORGHUM—Hybrid forage
sorghum (Sorghum bicolor x S.
sudanense)

Summer-growing fodder crop. Can be cut
or grazed up to 3 times. More suited to
hay or silage because of potential to

1.56

mature quickly.

Strengths: Rapid growth produces alarge
bulk of feed quickly in summer —early
autumn. Good dry weather performance.
Dry matter yields can be high. Can be
used to build up depleted feed stocks
quickly. Can be conserved as hay or silage
for reserve feed. Useful because
cultivation for establishment cleans up
summer-growing weeds.

Weaknesses: Quality declines rapidly
with advancing maturity if not harvested
early for forage. Should be grazed when
young, but can cause prussic acid
(cyanide) poisoning if grazed when very
young or stressed. Requires clean seedbed
for effective establishment. Rapid growth
rate makes management for best feed
quality difficult.

Seasonality: Summer-growing fodder
crop. Frost-susceptible. Soil temperature
dictates sowing time in early summer.
Varieties. Speed Feed, Super Sudax,
Cowpow, Jumbo. Late-maturing varieties
that require shortening days to stimulate
flowering are available; for example,
Jumbo. These varieties are easier to
manage and do not decline asrapidly in
quality as other varieties.

Sowing: Sow into a clean seedbed
November—January at 5-10kg/ha under
dryland conditions and up to 15kg/ha
under high rainfall or irrigation. Minimum
soil temperature 18°C.

Feed quality: Best when plants are
harvested at 1-1.5m tall. Digestibility at
this stage is 65%; ME 9.5M Jkg. Quality
declines rapidly with maturity and can be
aslow as 50% digestibility and 6.5-7MJ
kg ME. More highly digestible, brown-
midrib varieties are now available. Protein
content can decline from 25% to 6% with
advancing maturity.

Diseases: None significant.

Pests: Armyworms can cause severe
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damage to seedlings and to leaves of
growing plants. Black beetle.

Grazing management: Probably best to
use for hay or silage production. If used
for grazing, it isimportant to start grazing
as soon as plants are more than 50cm
high and safe from prussic acid poisoning
asthey will be growing very quickly and
declining in quality. Best to strip-graze
and back-fence to allow plants to recover
quickly.

Companion species. Best in pure stands.

Special factors: Stock require sodium and
sulphur supplements with sorghum.

SORGHUM—Sweet sorghum
(Sorghum bicolor)

Summer-growing forage crop that
produces high yields of moderate quality
feed. Not grown as extensively in recent
years asin the past, when it provided a
valuable bridge between summer and
winter pastures for late autumn — early
winter feed.

Sowing hybrid cultivarsin mid spring can
often provide two silage cuts during the
season, whereas open-pollinated cultivars
will generally give only one silage cut and
some grazing on the regrowth in autumn.

Strengths: Versatile and cheap source of
energy—can be grazed, green-chopped,
ensiled or |eft in the paddock until
required. Rapid growth produces alarge
bulk of feed quickly in summer — early
autumn. Dry matter yields can be high.
Can be used to build up depleted feed
stocks quickly. Can be conserved as hay
or silage for reserve feed. Useful because
cultivation for establishment cleans up
summer-growing weeds.

Weaknesses: The declinein use of sweet
sorghum comes largely from the need for
quick rotation of crops between summer
and winter. Sweet sorghum can lock up
productive land for too long in autumn

and delay the sowing of winter pastures
and forage crops, thus reducing yield.
Quiality declines rapidly with advancing
maturity if the sorghum is not harvested
early for forage. Should be grazed when
young, but can cause prussic acid
poisoning if grazed when very young or
stressed. Often poor regrowth after
grazing. Requires clean seedbed for
effective establishment. Rapid growth rate
makes management for best feed quality
difficult. Highest yield as standalone crop
for silage and grazing.

Varieties. Sugargraze, Sugarsweet,
Saccaline (open pollinated), FS26.
Sugargraze and FS26 are preferred.

Sowing: Sow November—January into a
clean seedbed at 10-20kg/ha. Either
broadcast or drill into rows 35-55cm
apart. Don’'t sow too late in frost-prone
districts.

Feed quality: ME 7.7-8.6MJkg, crude
protein 5.6%—8.6%, digestibility 51%—
57%.

Diseases: In coastal districts, sweet
sorghum can suffer damage from leaf
blight, rust, root and stalk rot, and
seedling blights. Control measures depend
largely on good management and crop
rotation.

Pests: Cutworms, armyworms, wire-
worms and black beetle can reduce yields.

Grazing management: If the sorghumis
to be used for grazing, avoid stressed
plants and young plants below 50cm
high, which can contain potentialy high
amounts of prussic acid. In some
instances, sweet sorghum plants may
ratoon and grow again in the next year,
but plant density declinesto about half
that of the original population, and it is
not usually economic to leave such crops
for a second year.

Special factors: Stock require sodium and
sulphur supplements with sorghum.
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SUDAN GRASS (Sorghum
sudanense)

Summer-growing fodder crop. Can be cut
or grazed up to 3 times or used for hay or
silage. Open pollinated and hybrid types
available. Sweet sudan grass hybrids have
been devel oped.

Strengths: Rapid growth produces alarge
bulk of feed quickly in summer — early
autumn. Dry matter yields can be high.
Thinner stems and higher leaf content
alow for higher quality forage than hybrid
forage sorghums, but yields are lower.
Rapid growth more manageable than
hybrid forage sorghums. Lower prussic
acid poisoning potential than hybrid
forage sorghums. Can be used to build up
depleted feed stocks quickly. Can be
conserved as hay or silage for reserve
feed. Useful because cultivation for
establishment cleans up summer-growing
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Weaknesses: Quality declinesrapidly
with advancing maturity if not harvested
early for forage. Should be grazed when
young, but can cause prussic acid
(cyanide) poisoning if grazed when very
young or stressed. Requires clean seedbed
for effective establishment.

Seasonality: Summer producer. Can be
sown when soil temperature reaches 18°C.
Varieties: Open pollinated: Greenlesf,
Piper; Hybrid: Trudan, Superdan, Sweet
Sudan.

Sowing: Sow into clean seedbed early
November — January. Sow at 3-8kg/hain
35cm rows rainfed, 8-10kg/hain 35cm
rows irrigated, 10-15kg/ha broadcast.
Feed quality: Declinesrapidly with
increasing age.

Diseases: None significant.

Pests: Armyworm and cutworm can cause
serious damage to seedlings and mature
plants.

Grazing management: Graze when
plants are taller than 45cm to reduce risk
of prussic acid poisoning. Don’'t delay too
long, though, as quality drops quickly. Cut
well before maturity to obtain effective
regrowth. Suitable for round bale silage
because of its thin stems.

Companion species. Best grown alone.

Special factors: Stock require sodium and
sulphur supplements with sudan grass.
The potential for prussic acid poisoning is
retained with haymaking but there have
been no reported difficulties with silage.
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Perennial grasses

COCKSFOOT (Dactylis
glomerata)

Strongly tufted, erect perennial. Purplish-
green flowering heads in one-sided
clusters.

Strengths: Better summer growth and
more drought tolerance than perennial
ryegrass. Greater tolerance to acidic soils
and aluminium than fescue or phalaris.
Tolerates poorly fertile soils better than
other perennial grasses. Well suited to
cattle grazing in more heavily stocked
dry-run situations.

Weaknesses: Requires good drainage.
Forms tussocks if not grazed heavily
enough. Poorest quality of all the
perennial grasses.

Seasonality: Two distinct types. European
(summer-active and winter-dormant) and
Mediterranean (winter-active and
summer-dormant). Summer-active types
have filled a useful role in the Southern
Highlands. Persistence is good on well-
drained soils with the right grazing
management.

Varieties: Porto, Grasslands Kara, Currie.

Sowing: Sow at 2—4kg/hainto aclean
seedbed, no more than 2cm deep. Plant in
autumn or spring or mild winter.

Feed quality: 60%—70% digestibility,
9.5-10.5MJkg ME, 10%-18% crude
protein. Poorer quality than perennial
ryegrass.

Diseases: Leaf rust can be a periodic
problem.

Pests: Grass grubs and cockchafers—
phalaris and fescue are more tolerant.

Grazing management: Persists best
when moderately and rotationally grazed.
But grazing pressure must be sufficient to
prevent the development of tussocks and
shading of associated legumes.

Companion species. Often sownin
mixtures with other more nutritious
grasses such as perennial ryegrass (early
maturity types), fescue and phalaris. Sown
with white clover or subclover.

FESCUE—See Tall Fescue

KIKUYU (Pennisetum
clandestinum)

Vigorous, summer-growing perennial
grass. Responds well to nitrogen fertiliser.
Can produce large quantities of medium-
quality feed from late spring to autumn.

Strengths: High production from late
spring to autumn. Tolerant of dry
conditions. Capable of supporting very
high stocking rates. Resilient to grazing.
High protein content for summer-growing
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grass. Responsive to N fertiliser. Vigorous
growth excludes weeds.

Weaknesses: Decline in nutritive value
with advancing age. Apparent serious
decline in quality in autumn. Susceptible
to frosts. Strong seasonality of
production—no winter — early spring
growth. Vigorous growth excludes
establishment of autumn—winter—spring
species such as white clover and ryegrass
in autumn. Susceptible to kikuyu yellows.
Requires high fertility.

Seasonality: Most rapid growth in late
summer — early autumn. Nitrogen
fertiliser can stimulate earlier spring
production. Autumn saving can carry
forward medium quality feed to late
autumn — early winter. Highly persistent—
difficult to eradicate seeding strains.

Varieties. Common (runners only);
Whittet, Noonan.

Sowing: Runners, turf or rotary-hoed
pieces (1 runner per square metre). Sow
seed at 1-4kg/hain early autumn, or in
spring — early summer with irrigation.
Drill or broadcast into a clean seedbed.
Slow to establish.
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Feed quality: Protein content and
digestibility decline with age and are
higher when N fertiliser is applied. Protein
content at 3 and 6 weeksis 17% and 14%
without N and 23% and 14% with 130kg
N/ha Digestibility at 3 and 6 weeksis
73% and 65% with 130kg N/ha. Quality
is best when stolons are removed by
slashing and mulching and when the
sward is kept leafy.

Diseases: Kikuyu yellows severely
reduces swards north of Taree. Noonan is
resistant.

Pests: Armyworms can eat large amounts
of kikuyu.

Grazing management: Remove stolons
by slashing early in the season. Graze at
34 weeks' regrowth. Remove excess
material after grazing with followers, by
slashing or mulching, or with a
combination of both. Kikuyu is avigorous
competitor with high quality pasture
species such as perennia ryegrass and
white clover and should be controlled to
obtain the best from these species.

Companion species: Late autumn —
spring production can be improved by
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direct-drilling annual ryegrasses or oats.
With careful management white clover
can be grown in association with kikuyu.

PASPALUM (Paspalum dilatatum)

Summer-growing perennial grass. Usually
sown with legumes, particularly white
clover. Characterised by vigorous summer
growth, which is often difficult to control
effectively by grazing. Usually hasto be
slashed or mown during summer to
control excess growth and keep available
afresh supply of young, highly digestible
feed. Summer-growing pastures based on
paspalum have been replaced by kikuyu
along the coast, although paspalum with
white clover is still used inirrigation
areas.

Strengths: Grows quickly and produces
well during summer, but requires good
grazing management or slashing to restrict
seed production and ergot formation.
Quality of forage declinesrapidly as
plants run to head in late summer and
autumn. Useful grassin wetlands asit can
tolerate waterlogging. Often added to
other grasses asit isrelatively cheap.
Basis for summer-growing pasturesin
irrigation areas as it combines effectively
with white clover. Withstands effects of
heavy grazing. Seed heads can be infected
with ergot, which can poison livestock.

Weaknesses: Persistence appears to
depend on soil fertility. If fertility
declines, carpet grass comesin to replace
it. Asfertility increases, kikuyu often
becomes dominant. Only moderately
tolerant of frosts. Rapid decline in feed
quality with advancing maturity,
particularly asit approaches maturity in
late summer and autumn. Proneto
infection with ergot when allowed to go to
head; livestock poisoning is possible.
Varieties: Common.

Sowing: Sow at 4-10kg/hain spring —

TR T e

early autumn. Drill or broadcast with
companion legumes into a clean seedbed
and lightly cover seed.

Feed quality: Feed quality is generaly
good for young leafy material, but falls
drastically when plants run to head.
Slashing of the stemmy growth will
benefit white clover and improve the feed
value of the pasture.

Diseases: Ergot poisoning most
commonly affects cattle when early
summer rains, which promote rapid
growth and maturity of the paspalum, are
followed by arelatively dry period.

Pests: Occasiona problems for paspalum
can arise from attack by black beetles,
cutworms, armyworms and scarabs.
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Grazing management: To maintain feed
quality, keep plants short to prevent them
from running to head. Where grazing
pressure is insufficient, slash.

Companion species: White clover isthe
MOost common companion Species sown
with paspalum. Its persistencein the
sward can be encouraged by heavy
grazing in late summer and fertiliser
application in autumn.

PERENNIAL RYEGRASS—See
Ryegrass

RHODES GRASS (Chloris
gayana)

Summer-growing perennial. Forms strong

bunch-type stools and stolons anchoring at

the nodes to give rapid soil coverage.

Strengths: Establishes well on poorer
soilsand is an ideal speciesfor soil
binding and erosion control. Though
primarily a summer grower, it shows
moderate frost-tolerance and can provide
grazing well into late autumn in most
areas. Responds well to improved fertility
from associated legumes, but can run
down where fertility is not maintained.
Tolerant to salt, more so than paspalum.
Weaknesses: In dairy situations, itsuseis
confined to northern NSW. Persistence
under heavy grazing isinferior to that of
kikuyu and other summer grasses.
Varieties: Callide, Katambora, Pioneer.
Thefirst two are more productive but are
less tolerant to frost than Pioneer.
Sowing: Sow at 1-4kg/hainto aclean
seedbed in spring or late summer — early
autumn.

Feed quality: Aswith other tropical
grasses, feed value decreases as the plants
mature and become rank, stemmy and
unpalatable.

Diseases: None significant.

1.512

Pests: None significant.

Grazing management: Avoid rank,
stemmy growth. Slash or burn over-
mature pastures.

Companion species: Difficult to maintain
in Rhodes grass pastures because of the
stoloniferous habit of the plant. Lucerne,
phasey bean, siratro and centro have had
some success in coastal south-eastern
Queendand.

RYEGRASS—Perennial ryegrass
(Lolium perenne)

Densely tufted, multi-tillered perennial.

L eaves shiny on undersurface; flowering
stalks are erect spikes.

Strengths: Highest yield of quality grass
in high rainfall areas (>900mm) or under
irrigation. Perfectly suited to rotational
grazing in dairy systems. Responds well
to nitrogen applied asfertiliser or fixed by
legumes. Easier to establish than other
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perennial grasses. Resistant to frost.
Tolerates saline and sodic soils and some
waterlogging. Persists best under high
fertility conditions.

Weaknesses: Lacks drought-tolerance,
especially late-maturing cultivars.
Persistence is limited by competition with
subtropical grasses, especially north of
Taree.

Seasonality: Best growth in autumn and
spring. Early maturing cultivars give good
winter growth. Late maturing cultivars
give good summer growth under
irrigation. Infection with high levels of
endophyte* fungus aids persistence. Old
high-endophyte stands in the Shoal haven
and Bega Valley have persisted for 100
years.

Varieties. Early maturing: Kangaroo
Valley, Roper; late maturing: Yatsyn,
Dobson, Ellett, Embassy, Verdette, Banks.
New varieties are frequently released.

Sowing: Sow at 10-14kg/hain autumn
(dryland) or spring (irrigated and
Tablelands). Direct-drill after suppression
of existing growth by herbicide. Drill or
broadcast following mulching or into a
clean seedbed. Susceptible to competition
from annual ryegrass. Restrict sowing rate
of annual ryegrass to no more than 7kg/ha
when sown with perennial ryegrass.

Feed quality: Highest quality grass
available. Digestibility 65%-80%; ME
11-12M J/kg; crude protein 15%—20%.
Soluble carbohydrate levels generally
lower than in Italian ryegrass varieties.
High-endophyte cultivars can reduce milk
production by up to 10% compared with
low-endophyte cultivars, but persistence
of stand is reduced without the endophyte.
Very few cases of ryegrass staggers have
been observed in NSW perennial ryegrass
pastures.

* Endophyte: An intercellular fungus
(Acremonium lolii) living entirely within the
perennial ryegrass plant.

Diseases. Crown and stem rust are serious
problems, particularly under irrigation and
north of Taree. Rhizoctonia can weaken
the root system and allow pulling by
stock. Yellow dwarf virus and ryegrass
mosaic polyvirus can reduce stand health.

Pests: Susceptible to pasture scarabs,
grass grubs, armyworms. Argentine stem
weevils have been found in ryegrass
pastures in the Bega Valley. High-
endophyte cultivars tend to be more

1.513



DAIRYLINK—ESTABLISHING PASTURES

resistant to insect attack than low-
endophyte cultivars.

Grazing management: Grazing when the
third leaf is as long as the second |eaf
(third-leaf stage) provides for maximum
use of perennial ryegrass pasture and
allows the plant to build up higher
amounts of carbohydrate.

Companion species: Whiteand red clover.

PERENNIAL RYEGRASS - WHITE
CLOVER PASTURES

Perennial ryegrass sown in association
with white clover forms the base pasture
for most dairy farmsin NSW. This base
pasture has the potential to produce high
quality feed from autumn to early
summer. Production isrestricted in
summer — early autumn and alternative
sources of feed have to be sought to
supplement the base pasture. The main
objective in managing perennial ryegrass
—white clover pasturesisto ensure that
the survival and productivity of both
species are preserved. Well understood
management strategies are available for
this objective; adopting them can
significantly increase base pasture
productivity.

Strengths: Both species produce highly
digestible feed. Increasing clover content
can increase the feed quality and milk
production potential. Nitrogen fixation by
the clover reduces fertiliser costs. High
productivity of pasture alows high
stocking rates to be sustained in the
growing period. High quality conserved
feed can be produced from excess spring
production.

Weaknesses: Lack of summer—autumn
productivity. Difficulty in sustaining
grass—clover balance. Potential for
invasion by annual and perennial summer-
growing grasses. Short-term survival of
the pasture (2-5 years). Difficulty in
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maintaining ryegrass and clover
throughout summer for the next season of
growth. Irrigation is essential to ensure
survival in subtropical dairying districts.

SETARIA (Setaria spp.)

Summer-growing, tufted, perennia grass.
Adapted to awide range of soil types from
low to high fertility. Usually sownin
association with legumes, particularly
white clover. Characterised by vigorous
summer growth, which is often difficult to
control effectively by grazing. With
excellent persistence and greater
productivity, setaria should replace carpet
grassin the dry-runs of dairy farms along
the coast.

Strengths: Grows rapidly during summer
and into autumn. High dry matter yields.
Extremely persistent once established.
Does not crowd out companion legumes
such as white clover. Clump-forming habit
allows successful regeneration of white
clover. Responsive to nitrogen fertiliser.
Resistant to dry soil conditions.

Weaknesses: Rapid declinein feed
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quality with advancing maturity.
Susceptible to frosts. Potential for oxalic
acid poisoning. Requires slashing or
mowing to control excess ungrazed
material.

Varieties. Newer cultivars such as
Solander and Narok have generally shown
greater frost tolerance and lower oxalate
levels than the older cultivars Nandi and
Kazungula.

Sowing: Sow at 1-5kg/hain February—
March or in spring — early summer,
particularly with irrigation. Sow into clean
seedbed. Seed is small, so don’'t sow too
deep when drilling. Broadcasting,
covering and rolling can also be used.
Feed quality: Like many tropical grasses,
feed quality of setariafalsrapidly with
advancing maturity. If kept short by
rotational grazing and strategic mowing,
young leafy growth can have about 12%
crude protein, 9.2MJkg ME and 61%
digestibility. On rare occasions, cattle can
suffer oxal ate poisoning from setaria,
especially after heavy applications of
potassium or nitrogen fertilisers.

Diseases. None significant.

Pests: In coastal areas, armyworms can
damage setariain summer. Grass seed
crops have been destroyed by the yellow
peach moth grub and the buffel grass seed
caterpillar.

Grazing management: Usually hasto be
slashed or mown during summer to
control excess growth and to keep afresh
supply of young, highly digestible feed
available. Maintain short leafy growth at
about 25-30cm in height. If growth gets
away, paddocks may be closed for hay or
silage. Use heavy grazing or slashing in
early autumn to open up the sward to
allow white clover to grow during winter
and spring.

Companion species. Companion species
have usually been cover crops with an

annual ryegrass, red clover and white
clover. Thelotus cultivar Goldie has also
been used. Cowpeas have been a
successful cover crop for summer
sowings.

TALL FESCUE (Festuca
arundinacea)

A perennial, spring- and summer-growing
pasture grass. Reasonably persistent.
Adapted to waterlogged sites and area
where moderate salting occurs.

Strengths: Spring and summer production
can complement ryegrass-dominant
pastures, which lose quality latein the
season when they begin the reproductive
growth stage.

Weaknesses. Persistence is often poor
owing to inappropriate management.
Suffers from competition from vigorous
perennials like ryegrass. Slow to establish,
but once established can become a
productive, persistent pasture. More suited
to dry stock than to milkers.

Seasonality: Spring, summer and autumn.
Takes 2 years to establish properly. After
that it becomes very persistent.
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Varieties: Demeter, Au Triumph, Cajun,
Dovey.

Sowing: Sow 5-15mm deep at 8-10kg/
ha dryland and 10-12kg/ha irrigated.
Broadcast and harrow or drill into a clean,
firm seedbed.

Feed quality: During late spring —
summer, quality is superior to that of
ryegrass. Under adequate grazing
management, it is good enough for
fattening stock or milking purposes.
Diseases: Under adverse conditions some
cultivars are affected by rust; this can also
indicate that the crop lacks adequate
nutrients.

Pests: Treat soil or seed with miticides to
reduce the effect of earth mites during
establishment.

Grazing management: Do not graze hard
during thefirst 2 years. After this, it will
tolerate heavy grazing.

Companion species. Red clover,
strawberry clover, chicory.
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Annual legumes

Annual legumes grown alone as aforage
crop can produce high yields of high-
quality feed, particularly in spring and
early summer. Best production is obtained
from early sowing in late February — early
March. These early sowingswill produce
some late autumn — early winter feed.
Sowing rates have to be kept high so that
these crops can establish quickly. Late
maturing varieties allow productioninto
early summer. These legumes can be
useful crops grown after amaize silage
crop is harvested.

Advantages. High yields of highly
digestible, high protein feed. Can be
grazed or conserved as high quality hay or
silage. Fit well into autumn—winter—spring
production in cropping systems such as
mai ze cropping.

Disadvantages: Bloat, which can and
should be controlled. Lack of autumn—
winter—spring production if not sown
early. Have to be resown annually into a
weed-free, cultivated seedbed.

BALANSA CLOVER (Trifolium
balansae)

Grows predominantly in winter and has an
early spring flush. High seeding ability
helpsin colonising other areas when seed
istransferred by livestock. Adapted to
areas with at least 500mm of winter -
dominant rainfall.

Strengths: Good regenerationin
irrigation districts but less so on the coast.
Resistance to clover scorch. High seed
yield. Can handle mildly acidic soils,
waterlogging and mild salinity. Useful for
haymaking. Excellent persistence owing
to high seed production. Hard seed
content is apprimately 70%, which allows
some seed in reserve for dry times. Useful
fodder crop if rainfal islessthan 700mm.

Weaknesses: Hollow stems allow
inaccurate estimation of hay yield. Growth
is slow during autumn. Red-legged earth
mites damage plant and cause losses,
especialy at establishment.

Seasonality: Begins growth at the autumn
break but is slow. Has relatively good
winter and spring yield. Not summer-
active.

Varieties: Paradana.

Sowing: Autumn (dryland) or early
autumn (irrigated or with good moisture
conditions). Sow into a clean seedbed.

Feed quality: Good, but not as good as
Persian clover. Protein content of up to
18%.

Diseases: Highly tolerant of all mgor
diseases.

Pests: The major insect pest is the red-
legged earth mite, especialy in the
establishment year. Other pestsinclude
blue-green aphids and heliothis
caterpillars.

Grazing management: Do not graze after
sowing till the plant startsto tiller, and
then only lightly in the first year. After
establishment, continuous grazing rather
than rotational grazing will promote
persistence. Remove stock at flowering
time.

Companion species: Subterranean clover,
Persian clover, phalaris, cocksfoot, tall
fescue, ryegrass.

BERSEEM CLOVER (Trifolium
alexandrinum)

Used asforage crop because of high yields.

Strengths: Grows in wet conditions.
Allows multiple grazings or cuttings.
Makes good hay. Slightly less bloating
than other legumes. Good winter and
spring yields.

Weaknesses: Requires high fertility and
adequate moisture for effective
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production. Frost-sensitive. Needs
700mm rainfall. Sensitive to low
molybdenum. Requires high sowing rate.

Seasonality: Can be sown as early as
February. Given a reasonable spread of
rain or irrigation through the growing
period, can be grazed or cut up to 6 times
through to late spring. Will set seed, but
the usual method is to resow each year.
Varieties. Multicut (= Carmel), Bigbee.
Sowing: Sow at 6-10kg/ha late February
—early March into a clean seedbed. It is
usually sown by itself but can be sown
with other legumes, oats or winter-
growing grasses, such astetraploid
ryegrasses.

Feed quality: Excellent.

Diseases: In wet spring conditions, |eaf
and stem blight can occur when growth is
rank.

Pests: Host to blue-green aphids, but
these usually do not cause a great loss.
Red-legged earth mites can devastate a
crop, especially with late-sown crops.
Heliothis caterpillars occasionally damage
leaves at the end of spring.

Grazing management: Begin grazing or
cutting when plants reach about 25cm in
height after planting and after each
grazing. Can be left to grow higher for
silage or hay.

Companion species. Usually sown asa
monoculture but can be sown with other
annual species such as annual ryegrass or
oats.

Special factors: Responds well to
nitrogen, phosphorus, potassium and
molybdenum.

COWPEA (Vigna unguiculata)

Summer-growing forage legume crop.
Valuable source of protein in subtropical
and tropical dairying districts. Can be
grazed or conserved as hay or silage to
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supplement low-quality pastures.

Strengths: Early-sown crops are superior
in growth to lablab with early sowings.
Digestibility is usually higher than that of
lablab. With careful management up to
two regrowths are available for grazing.
Relatively high yields. Produces high
protein feed in summer when summer
grasses are deficient in protein.

Weaknesses. Susceptible to stem- and
root-rot diseases and to insect attack,
particularly from bean fly. Will not grow
as late into autumn as lablab. Dry weather
performance can be poor. Difficult to
graze or harvest for silage in wet
summers. The stem portion of the crop
becomes more indigestible as the crop
ages and will be rejected by stock.
Damaged severely by frosts.

Seasonality: Summer producer. Growth is
reduced by low night temperaturesin
autumn.

Varieties: Poona, Caloona, Red Caloona.

Sowing: Best results when sown into well
prepared seedbed with ample conserved
moisture. Sow seed 4—-6¢cm deep at 10—
14kg/hain dryland districts and at up to
20 kg/haiin high rainfall areas. Can be
direct-drilled after controlling competition
with herbicides.

Feed quality: Better than that of |ablab
and soybean.

Diseases: Root and stem rots.
Pests. Bean fly can cause serious | osses.

Grazing management: Can be grazed 2—
3 times during summer. Should be grazed
lightly so that the growing points near the
stem are not destroyed. Graze or ensile
before first frost.

Companion species. Can be sown with
maize or sorghum to increase protein
content of the combined crop, but yields
are much lower.
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LABLAB (Dolichos lablab)

Twining, summer forage legume crop.
Valuable source of protein in subtropical
and tropical dairying districts. Can be
grazed or conserved as hay or silageto
supplement grazed pastures low in
protein.

Strengths: Produces high protein feed in
summer when summer grasses are
deficient in protein. Suitable for grazing.
Will regrow for subsequent grazings with
careful management. Relatively disease-
resistant. Will continue to grow and retain
feed quality into late autumn. Valuable
green manure crop. Can be made into
silage. Produces up to 4t/hadry matter .

Weaknesses: Difficult to graze or harvest
in wet summers. Stems toughen rapidly,
become more indigestible as the crop ages
and will be rejected by stock. Damaged
severely by frosts.

Seasonality: Susceptible to frost but
grows later into the autumn than other
summer-growing forage legumes. Without
frost will survive and grow into the next
summer.

Varieties. Rongai, Highworth.

Sowing: Sow into aclean seedbed at 15—
20kg/hadryland and 30 kg/hain high
rainfall districts. Drill in 18-35cm rows
4-6¢cm deep. Can be direct-drilled after
chemical control of existing pasture.
Feed quality: Leaves produce high
quality, high protein feed and are
selectively grazed. Stems lignify and are
low in digestibility. Stems are rgjected in
hay but are eaten in silage.

Diseases. None significant.

Pests: None significant.

Grazing management: Lenient grazing
so that growing points are not damaged.
Aim for 2-3 grazings. Do not graze during
wet periods. Graze or ensile before first
frost.

Companion species. Can be sown with
maize or sorghum to increase protein
content of combined crop, but yields are
much lower.

PERSIAN CLOVER (Trifolium
resupinatum)

Late-maturing annual clover used asa
forage crop. Produces high-quality feed
autumn—spring. Used over a wide range of
environments. Often used in southern
NSW irrigation areas and districts.

Strengths: Non-oestrogenic clover; very
palatable and produces high-quality feed.
Late maturity extends the growing season
later than subclover varieties. Can be
grown on for a hay crop after grazing
period. Capacity to produce high yields:
up to 16t/ha of dry matter .

Weaknesses: Susceptible to rust.

Seasonality: When sown early in
irrigation districts (February), can be
grazed twice before winter. Later sowings
produce little autumn—winter growth
because of low temperatures. Matures 2—4
weeks |ater than subclover.
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Varieties: Maral, Kyambro.

Sowing: Sow at 4-5kg/hadryland and 6—
8kg/hairrigation. Very small seed
(800000/kg); sow not more than 1cm
deep. Sow on the surface of a prepared
seedbed and cover with light harrows or a
sheet of weldmesh. Can be direct-drilled
but seedlings are not very competitive:
control all competition.

Feed quality: Highly digestible. More
digestible than lucerne, red clover and
pasture hay. Digestibility 63%—78%. High
protein content: 16%—21%. Low fibre
content increases voluntary intake.

Diseases: Subclover rust (Uromyces
trifolii-repentis) and clover rot
(Sclerotinia trifoliorum) can cause serious
damage in spring. Effect can be reduced
by grazing or mowing to reduce humidity
in the sward and reduce inoculum
potential. Kyambro more resistant than
Maral to rust.

Pests. Red-legged earth mite and lucerne
flea can attack seedlings and should be
controlled by chemical spray within 1
week of germination when the pests are
present. Sitonaweevil and heliothis can
cause damage but seldom need control;
but careful observation isrequired. Also
susceptible to blue-green aphid and pea

aphid but resistant to spotted alfalfa aphid.

Grazing management: Can be grazed or
taken for hay production after grazing.

Companion species. Can be sown with
oats or annual ryegrass to reduce bloat
risk and spread production. Oats will
provide more early feed and ryegrass will
provide more winter and spring feed.

SOYBEAN (Glycine max)

Forage crop best used for silage. Valuable
source of protein in subtropical and
tropical dairying districts. Can be grazed
or conserved as hay or silage to
supplement low-protein pastures.
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Strengths: Produces relatively high yields
of high-protein forage. Can be ensiled as
either round bale or precision chopped
silage. Yields of 6-10t/hadry matter .

Weaknesses: Difficult to harvest in wet
summers. Lignification of stems leads to
high rejection by stock when conserved as
round bale silage. Damaged severely by
frosts.

Seasonality: Summer-growing forage
crop. Whole crop is harvested and areais
then available for sowing with afollow-up
pasture or crop.

Varieties: Wide range of varieties to suit
different environments. Plant any of the
grain varieties recommended for the
district. Use the latest maturing varieties.

Sowing: Sow mid November to
December.

Feed quality: Valuable source of protein
in subtropical environments where there
could be a protein deficiency in other
feeds. Yields are highest at the full-sized
green bean stage but digestibility of the
whole plants at this stage may be only
60%. Lower yields but better whole-plant
quality will be obtained with earlier
harvests.

Diseases: None significant.
Pests. None significant.

Grazing management: Not suitable for
repeated grazing as it doesn’t recover well
after grazing. Stock select leaves very
heavily. When amature crop is grazed
there is serious wastage. The most
effective method for using soybean isto
harvest the whole crop for hay or silage.
Wastage is greater with hay and round-
bal e silage than with precision-chopped
silage.

Companion species. Grown as a
monoculture.
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HIGH DENSITY LEGUMES

Mixtures of annual and perennial legumes
are sown at high sowing rates with the aim
of giving awide seasonal spread of
production. Mixturesinclude Clare
subclover, red clover, white clover and
Persian clover sown at high rates. Up to
40kg/ha of legume seed is sown. Early
(March) sowings are most effective. These
sowings are usually managed as an annual
crop. Nevertheless, high-density, irrigated
clover pasturesin subtropical districts can
produce effectively throughout summer
and into autumn.

Strengths: Sown instead of annual
ryegrass pastures, which are heavily
fertilised with nitrogen. They give amuch
higher quality feed for alower overall cost
of production. Productivity is maintained
throughout a much longer season.
Production extends through to autumn
with irrigation.

Weaknesses: Bloat is a serious problem.
Slower to establish than ryegrass when
planted in April-May. Weed control is
more difficult than in an annual ryegrass
pasture. Some of the legumes are sensitive
to acidic soils and could require lime for
effective growth.

Perennial legumes

KENYA WHITE CLOVER
(Trifolium semipilosum)

Stoloniferous perennial similar in
appearance to white clover but leaflets and
stems are softly hairy.

Strengths: Better summer growth and
drought survival than white clover north
of Taree. Growswell on acidic soilsand is
more compatible with summer-growing
grasses than white clover.

Weaknesses: Difficult to establish. Not as
frost-tolerant as white clover.

Seasonality: Spring, summer and autumn
growth. Good persistence with correct
grazing management.

Varieties: Safari.

Sowing: Sow in autumn at 2—4kg/hainto
a clean seedbed. Small seeded—don’t
plant too deep. Susceptible to
waterlogging.
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Feed quality: Similar to that of white
clover. No oestrogens.

Diseases: Big bud MLO (mycoplasma-
like-organism) can cause stunting in
cooler environments. Susceptibleto a
range of viruses.

Pests. Slugs can be a problem at
establishment. Amnemus and white-
fringed weevil larvae can cause damage.

Grazing management: Lightly graze to
remove grass competition in the first year
to allow seed set and a seed bank for
subsequent germination to develop.
Subsequently tolerates heavier grazing
than white clover. Grazing should be
sufficent to suppress summer grass
growth.

Companion species. Kikuyu.
LOTUS (Lotus pedunculatus)

Rhizomatous perennial with 5 leaflets per
leaf, 2 at the base and 3 more prominent at
the end. Yellow flowers giverise to long
cylindrical podsbornein clusters
resembling an inverted bird’s foot.

Strengths: Grows better than other
legumesin low fertility, acidic soils.
Tolerates high amounts of aluminium.
WEell suited to acid sulphate soils.
Tolerates some salinity and sodicity.
Contains condensed tannins, which
provide bypass protein and prevent bloat.
More drought-tolerant than white clover.
Weaknesses: Requires lenient grazing
management for persistence. Will not
persist under frequent grazing rotations.
Seasonality: Good growth in spring,
summer and autumn. Will tolerate frosts
but winter growth islimited. Persistenceis
limited by summer drought and frequent
heavy grazing.

Varieties: Grasslands Maku, Sharnae.

Sowing: Sow at 1-2kg/hain late winter —
early spring or late summer — early
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[llustration drawn by MariaA. Migoya and graci-
ously provided by Ana M. Arambarri, Argentina.

autumn. Sow into clean seedbed and not
too deep. Can be oversown into short
pasture. Best if acover crop isalso sown
when planting in a clean seedbed.

Feed quality: Digestibility 60%—75%
(lower than white clover). ME 11-12MJ/
kg. Protein 15%—20%. Presence of
condensed tannins lowers digestibility but
increases the availability of the protein to
the animal. Tannin concentrations of less
than 1% of dry matter in the diet prevent
bloat. On balance, milk production is
similar to that from white clover aslong
as tannin concentrations do not exceed
6%.

Diseases: None significant.

Pests: Old, heavily grazed stands are
susceptible to white-fringed weevil larvae.

Grazing management: Graze
infrequently in first year after
establishment to remove grass
competition. Rotational grazing favours
lotus persistence. Twenty-year-old stands
in the Illawarra and Highlands prove that
lotus can persist with the right grazing
management. A summer spell will
encourage seed production, especialy
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south of Taree. An autumn spell will
encourage rhizome development. Better
suited to dry-run areas than to the milking
area.

Companion species. Fescue, carpet grass,
setaria (aslong as grassis grazed well).
Perennial ryegrass can improve winter
production from lotus stands, but use only
low sowing rates (< 15 kg/ha).

Special factors: Responds to phosphorus
and potassium fertiliser.

LUCERNE (Medicago sativa)

Deep-rooted, semi-erect to erect plant
with stems arising from a crown. Highly
winter-active and winter-active varieties
can produce grazings from autumn to
spring. Stands with these varieties tend
not to last as long as stands with semi-
dormant and dormant varieties.
Strengths: Highest yielding legume for
well drained, slightly acidic to alkaline
soilsin coastal and inland irrigation areas.
Valuable crop for rotational grazing and
hay or silage production. Growth is rapid
in spring—autumn. Winter activity is useful
for grazing in autumn—spring but produces
only 20% of summer yield. High protein
content makes it a valuable protein
supplement for the milking herd. Nitrogen
fixation capacity of lucerne allows for
minimal nitrogen fertiliser use. The
growth rhythms of ryegrass—clover
pastures and lucerne pastures are
complementary. In combination, these
pastures can produce a year-round source
of high-quality feed. Surplus production
can be sold for cash as hay.

Weaknesses: Does not tolerate
waterlogging, salinity or acidic soils high
in aluminium. Requires careful
management for best yields. Weeds, pests
and diseases can cause substantial lossin
production and should be managed
effectively. Bloat can be a serious problem

when the crop is grazed. Risk ishighest in
winter: spray bloat oil on the pasture. Feed
quality declines with advancing maturity.
Severe declinein quality at flowering can
lead to fall in milk production.

Seasonality: Predominantly awarm-
season species; divided into winter-
dormant, semi-winter-dormant, winter-
active and highly winter-active categories.
Winter-dormant types tend to be more
persistent: they last 3-8 years depending
on drainage and management.

Varieties. Highly winter-active: Aquarius,
Pioneer Brand L69, Sceptre, Pioneer
Brand 5929; Winter-active: WL516,
Aurora, Quadrella, Trifecta, Hunterfield;
Semi-dormant: Pioneer Brand L52,
Pioneer Brand 581, Nova, WL Southern
Specia; Dormant: Pioneer Brand 545,
Prime, WL320.
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Sowing: Sow 1-5kg/ha dryland or 8—
15kg/hairrigated in autumn or spring
when the temperature is high enough and
there is enough moisture to ensure
establishment. Sow into a clean seedbed.
Drill or broadcast. Cover effectively and
roll.

Feed quality: 65%—75% digestibility,
15%—-25% crude protein, 8-11MJkg ME.
Spray with bloat oil before grazing
lucerne-dominant stands. Low in soluble
carbohydrate: animals need to be fed
carbohydrate supplements. Feeding maize
silage while grazing lucerne can often
provide awell-balanced ration.

Diseases: The most serious are
phytophthora root rot, colletotrichum
crown rot and common crown rot. (See
Agfact P2.5.25 for more details.)

Pests: Blue-green aphid and spotted
afafaaphid are the major pests. Full
resistance to blue-green aphid is not
available. Pea aphid is an occasional
problem. Other pests include red-legged
earth mitein cooler areas, white-fringed
weevil larvae, lucerne-leaf roller, lucene
flea, cutworms, sitonaweevil, heliothus
and wingless grasshopper.

Grazing management: Rotational
grazing with back-fencing and cutting at
36—-40-day intervals gives the best balance
between harvesting quality feed and
allowing the lucerne plant to store
carbohydrate in the crown for continued
persistence.

Companion species. Phalaris, fescue,
cocksfoot. Most commonly sown as
monoculture on dairies.

PINTO PEANUT (Arachis pintoi)

Mat-forming perennial peanut with
promise for producing high-quality feed in
the tropics and subtropics.

Strengths: Produces high-quality feed
from October to May in moist humid
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environment. Tolerant of heavy grazing.
Tolerant of frosts when established but
slow growing in winter. Persistent under a
wide range of conditions but prefers moist
conditions on well drained soils. Tolerant
of shading from tall-growing grasses.
Weaknesses. Requires specific rhizobium
for effective nitrogen fixation
(Bradyrhizobium spp.). Often the plant
remains yellow even after inoculation,
which suggests poor nitrogen fixation.
Thereis only one seeded variety; others
have to be planted from r