
Susfainable Forage-based Livestock Syslems in lhe Tropics

Appendix 1

Problem weeds of pasture lands in northern Australia

The most significant weeds of pasture lands are:

Prickly acacia (Acacia nilotica,

Mimosa (Mimosa pigra)

Mesquite (Prosop is spp.)

Rubber vine (Cryp to ste gia grandiflora)

Parthenium (P artheniwt hysterophorus)

The following weeds occur at varying levels of nuisance value:

Acacia: brigalow - suckering (A. harpophylla)
gidgee - regeneration (A. cambagei)
georgina gidgee - feed poisoning (A. georginae)
mulga - regeneration (A. aneura)
wattle - regeneration (Acacda spp.)

African box thorn (Lycium ferocissimum)
Cdotropis (Calotropis procera)

Chinee apple (Ziziphus mauritiana)

Eucalypt regrowth (Euc alypns spp.)

Grasses Blady grass (Imperata cylindrica)
Carpet $ass (Axonopus affinis)
Rats-tail grasses (Sporobolus spp.)
Giant rats-t ul (Sp orobolus pyramidalis)
Wire grasses (Arfurrda spp.)

Harrisia cactus (Harrisia martinii)

Heart leaf (Gastrolobiwn bilobum)

Hopbush (Dodonaea spp.)

Hyptis (Hyptis suaveolens)

Lantana (I-antana c arnara)

Parkinsonia (Parkinsonia aculean)

Pimelea (P imcle a p auc iflora)

Sida (Sdda spp.)

Teatree (Melaleuca spp., Izptospermum spp.)

Tbrkey bush (Erenophila gilesii)

Source: Tothill, J.C. and Qilligs, C. (1992) Tropical Grasslands, Soc. Aust. Occas. Publ. No.5. p 89.
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Appendix 2

Guide to choosing pasture and forage crop species in Queensland using rainfall and soil fertility.
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Birthweightand likely
calving difficulty (A)

Dam calving
difficulty

Milk production (B) Growth Ratc (A)

Tropical (.) Temperate

Maine Anjou
Chianina
Charolais
Brahman(*)

Friesian
Jersey

Bratrman
Sahiwal
Africander
Drouehtmaster
Santa-Gertrudis
BelmontRed

Maine Anjou
Blond
D'Aouitainc
char6lais
Gelbvieh
Simmental
Chianina

Simmental
Charolais
Blond D'Aquitaine
South Devon
Limousin
Red Poll
Hereford

Maine Anjou
Gelbvieh
Devon
Brown Swiss
Friesian
Murray Grey
Beef Shorthorn
Galloway
Ansus
Chianina
Jersey

Belmont Red
Santa Gertrudis
Droughtmaster
Brahman
Africander
Sahiwal

Brown Swiss
Simmental
Sahiwal
Gelbvieh
Red Poll Ansus

BeJf Shorthorn
Galloway
Jersev
Sout6 Devon
Brown Swiss
Friesian
American Angus
Limousin
Hereford
Murray Grey
Red Poll
Devon
Gelbvieh
Maine Aniou
Charolais-
Blond D'Aquitaine
Simmental
Chianina

Gelbvieh
Brown Swiss
Blonde D'Aquitaine
Simmental
South Devon

Friesian
Limousin
Sahiwal(*)

Red Poll
Hereford
Devon
Santa Gertrudis(*)
Droughtmaster(*)
Africander(*)

Murray Grey
Beef Shorthorn
Ansus
Galloway
Belmont Red
Africander(#)
Brahman(#)
Sahiwal(#)

Brahman
Santa Gertrudis
Droushtmaster
South-Devon
Maine Aniou
Blond D'Aquitaine
Charolais
Chianina
Aneus
Beif shorthorn
Murrav Grev
Limoulin
Galloway
Devon

South Devon
Brown Swiss
Friesian

AmericanAngus
Limousin
Hereford
BelmontRcd
Santa Gertrudis
Drouehtmaster
Murriy Grey
Red Poll
Brahman
Africander
Sahiwal
Devon

Belmont Red
Africander
Hereford

Aneus
Bee-f Shorthorn
Galloway
Jersey

Appendix 5

Breed rankings in a temperate climate (unless otherv\rise indicated)

Carcase Fat (C) l,eanlBone Ratio (D) Earliness ofpuberty

Aneus
Gallowav
Red Polf
Ilereford
Devon
Brahman
Sahiwal
Murray Grey

Beef Shorthorn
Jersey

Blond D'Aquitaine
Limousin
Charolais
Chianina

Maine Anjou
Gelbvieh
Simmental
South Devon
Murray Gray
Angus
Gallowav
Brown S-wiss

Jersey

Friesian
Ansus
Gallowav
Murrav 6rev
Beef Shorthbrn
Red Poll
Brown Swiss
Gelbvieh
South Devon
Simmental
Maine Aniou
Belmont Red

Hereford
Devon
Santa Gertrudis
Droughtmaster
Africander
Sahiwal
Blond D'Aquitaine
Charolais
Limousin
Chianina

Brahman

Belmont Red
Santa Gertrudis
Africander
Droughtmaster
Friesian
South Devon
Brown Swiss
Gelbvieh

Red Poll
Hereford
Devon
Sahiwal
Belmont Red
Santa Gcrtrudis
Africander
Droughtmaster
Brahman
Beef Shorthorn

Limousin
Maine Aniou
Simmental

Charolais
Blond D'Aquitaine
Chianina

Friesian
Jersey

The rankings on this page are based on United States Department of Agriculture research results with some modifications on the basis

on New Tnaland and Australian experiments (which were reported in the Victorian Department of Agriculture's Hamilton Pastoral

Research Institute Research Review for 1987-38). The highest value is at the top of the columns. Breeds within sections ane r€latively

similar and within breed variation would be as important as variation between breeds. Bos indicus andBos indicus crosses estimates

are from QDPI and CSIRO research.

Source: Bertram et al. (1995). Breedingfor Profit,Training Series QE 93015, DPI, Brisbane.
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ABREVIATIONS

A Sire Breed Effect
B Dam Breed Effect
C When slaughtered at the same

weight
D The higher the lean/bone ratio, the

more valuable the carcase
* Sires mated to Bos taurus (non-

zebu cows)
# Sires and Dams mated to the same

breed
. Extremely stressful cnvironments

e.g. far north Australia
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Appendix 4

Heritability estimates for some characters in beef cattle

Source: Bertram et aI. (L995). Breedingfor Profit, Training Series QE 93015, DPI, Brisbane.

Character Heritability Range Heritability (7o)

Temperale Tropical

Reproduction
Conception
Calvingintcrval
Calving ease(heifers)
Semenquality
Scrotal circumference (18 mth)
Sewing capacity (18 months)
Maternalability
Gestation length

low
low
mediurn - high
medium
medium-high
low - high
medium
medium

0- 5
0- l0

15-50
25 -N
20-50
15-60
20-40
15 -25

5 -20
na
na

6-44
28 -36

na
na
na

Conformation and Growth
Weaning score
Body length
Chestgirth
Witherheight
Birthweight
Milkyield
Weaningweight
Gain - birth to weaning
Yearling gain (pasture)
18 month weight (pasture)
Mature cow weight
Dry season gain
Wet season gain

Carcase (tts)
Dressing percent
Carcass weight/day of age
Tenderness
Rump fat P8 site
Eye Muscle Area

Other traits
Cancer eye susceptibility
Eyelidpigmentation
Temperament
Tick resistance
Worm resistance
Buffalo fly resistance

medium
medium
medium - high
medium - high
medium
medium
medium
medium
medium
medium - high
high
medium
low

25 -35
25 -45
2s-55
30-50
35-45
2A -25
20-30
25 -34
30-45
40-50
50-70

na
na

na
na
na
na

35-45
na

3-50
30-40

20
30

25-40
30
l8

medium - high
medium
high
medium - high
medium

30-50
25-45
50-70
30-40
20 -25

na
na
na
na
na

medium
high
medium - high
medium
medium
medium

20-40
45-60
25-50

na
na
na

na
na

25-50
20- 3
25-30
20-30

na: notavrilable
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Appendix 5
Crossbreeding systems

A Two breed cross occurs when breed A and breed B are two purebreeds and the F1 progeny (AB) contains
equal parts of the two breeds.

Bull of brccd A (100%)

Cow ofbreed B (lOOToiler
Fl Crossbrcdprogcny (50%A and 50%B)

B. The backcross is obtained where all the females from a two breed cross are mated to a purebred bull of either
of the original breeds. All the backcross progeny are marketed.

il?ff

Bull of cithcr breed
cg Breed A(l0O%) Backcross progcny.

Qs%A-25%B)
Market all animals.BullofbrccdA (lOO%)

rC- -LOwOIDree.,,,rUUO' 
f,|P

ff 
-1 FlABrcmarcProscnv (so%-so%)

Markct all Fl AB male progeny. Fl AB fcmales can be brcd on thc
prcpcrty or brought in from propcrtics using two brced cross.

C. The three breed cross is obtained when all the females from a two breed cross are mated to a third, unrelated
breed. All the three breed cross progeny are marketed.

Bull of breed C Cfcrminal Sirc) Thrcc brccd cross prcgeny
(25% A,25%8,50% C)
Markct all animalsBull of brecd A (100%)

Fl AB femalc progeny (50%-50%)

Market all Fl AB malc progeny. Fl AB females can be bred on the
propcrty or brought in from properties using two brced cross.

Cow of brecd B (100%)
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D. Rotational crossbreeding is sometimes referred to as sequence breeding when males of two or more breeds
are mated to crossbred females. Starting at 50oh-50oh,, the rotation stabilises at 65"/o - 35o/o or 35"/" - 65Yo, grving
65% to the last used sire.r

Fr
BrcdA-l

I oro"rro*
BrccdBJ II nx*ws*

BuuB J I o*.r*rrr.rn

;7 r'uuA- 
ltrn.znB68.8%,t?, ,-

fr BurAJ 
l- e,nt*867.2%a

t?
E. The development of a composite breed or synthetic breed results from the crossing of two or more existing
breeds. There are many examples of this in Queensland, e.g. Santa Gertrudis, Droughhraster, Braford,
Charbray, Brangus, and Belmont Red. One simple approach to a composite breed is:

In dA

BrEdB

A 5ffi.850*

Ag,*-B25,S.C25$-DlJSff
FT

]-ff

5-'t-'tilk*|ffa
Source: Bertram et al. (L995). Breedingfor Profit, Training Series QE 93015, DPI, Brisbane.
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Appendix 6

Feed requirements of weaners during the dry season.

Source: Fordyce, G. (L992) Opportunities to increase productivity of north Australian breeder herds. Paper
presented to North-West Pastoral Conference, Katherine, NT; October L992.

Weaner class: Growth Pasture Yard
Weight objective quality feeding
and Good grass Poorgrass
age (Maintenance) (Sub-maintenance

Normal: Up to Ureablocks Urea + TP blocks Hay

> 150 kg 100 g/day ad lib. ad lib. (t'5-2.skeldny)

> 6 months
Dry licks Dry licks + TP

30 g urea daily ad lib.

Survival M&U ad lib.

Early: 200 gldty Cotton seed or Cotton seed or Supplement +
100-150 kg Cotton seed meal Cotton seed meal good hay

3-5 months (0.s kg daily) (0.5 kg daily) (1.5 kg daily)

MUT MUT
ad lib. ad lib.

Radical: 300 g/day Calf pellets CaJf pellets Supplement +

<100kg16-18%cP16.18%cPlucernehay
< 3 months (1-2 kg daily) (l-2 kg dailv) (1.5 kg dailv)

Legend:

Good grass

Poor grass
Urea * TP blocks
Dry licks
Dry licks + TP
M8U
MUT

Feed which has good leaf and colour
Feed which has litfle leaf or colour
Blocks whidr mntain urea and 5-10 yo tue protein

Urea-based licks
Licks which also contain aprotein meal, eg. cotton seed meal

Molasses with 8 Vovra (conpletely dissolved)

Molasses with 5 % urea (conpletely dissolved) and 10 o/o tnre protein meal
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Appendix 7

Beef market specifications

Japanese market sample specifications

PASTT'REFBD APGFsO API An APY Japanesc Feedcr Steer

Carcase Weight
P8 Fat

Age
Sex

Meat Colour
Fat Colour
Mubling

Pasture fed grain
finished for 50
days

300-360kg
l2-22mm
Max 4 tecth

Casnatemale
t-5
4-6
2

Pasture fed
lst quality

30G360kg
l2-22mm
4 teeth

Castrate male

l-6
+6
2

Pasture fed
2nd quality

30G380kg
8-l6mm
Max 7 teeth

Castrate male
t-7
6-9

Pasnrrc fed
Yearling

2W24Arg
6-l2mm
0 teeth

Cast maleVlreifer
l-3
4-6

Liveweight
Age of maturity
AUSMEAT fat score

275-300kg
Mid to latc

l-2

(Shipping to Japan for fecdlouing)

AUSMEAT muscle shape B or C
Age 9-12 months
Breed Angus or WGrey

GRAINFED APGF9O AGF3OO AGF2OO AGFI50 AGY

Carcsse specifica- lasturc fed grain Grainfed 240 days Grainfed lg0- Grainfed 150 days Grainfed yearling 9G
tion aftcr grain finishedfor90days offeed 200daysonfeed onfeed l20daysonfecd
feeding

CarcueWeight
P8 Fat

Age
Sex

Meat Colour
Fat Colour
Maftling

Liveweight speci-
fication at feedlot
enry

Uveweight
P8 Fat

Agc

Ser

30G360kg
l2-22mm
Max 4 teeth

Castrate male

l-5
2-4
2ard3

++0-500kg
6-l0mm
18-22 months

Steen

36M20kg
22-32mm
4 tceth

Steers

24
l-3
5+

280-320kg
tl-8mm

9-12 months

Weaned steen

36G420kg
22-32mm
4 teeth

Steers

l-4
l-4
3-4

32G400kg
16-Tlmm
4 t€eth

Steers

l-5
l-5
2

200-260kg
6-l2mm
0 teeth

SteerVheifers

t-3
2-3
2

26G300kg
4-8mm
9-12 months

Steers/treifers

360-440kg '140-500kg4-l0mm 6-l0mm
16-20 months l8-22 months

Steers Steers
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Korean market sample specifications

PASTUREFED APY Korean Grassfed Type lB Korean Grassfed

Pasture fed yearling High quality pasture fed AUSMEAT pl

Carcase Weight 20O-A0kg 225-34Dkg l8G280kg
P8 Fat 6-l2mm 8-l2mm 5-l2mm
Age 0 teeth, <18 months 6 tecth max,<3 years 6 teeth max, <30 months
Sex Steers/lreifers Steers, bulls and heifers Steers, heifers and young cows
Meat Colour l-3 2-4 Dark meat excluded
FatColour 4-6 4,fair distribution yelowfatexcluded
Eye Muscle Area Min 58sq.cm at l2th rib
Muscling C or better

GRAINFED BonelessType lA Frozen bone-in AGY

Carcase specification after High quality grainfed, AUSMEAT Kl Grainfed yearling
grain feeding 150 days on feed 100 days on feed 90 days on feed

(suggest European
crosses)

Carcase wight 225-3rt0kg 225-340kg 20G260kg
280.340kg prefened 2,10-280kg prefened

P8 Fat l0-X2mm 4-l2mm 6-l2mm
Age Z months (2 teeth) 6 teeth 0 teeth, <18 months

Sex steers/heifers SteerVheifers SteerVtreifers

Meat Colour <3 l-5 l-3
Fat Colour l-3 4-6 0-2
Marbling 3 land2 2

Muscling C or better C or better C+

Liveweight specifi cation at

feedlot entry
Liveweight 320-360kg 320-360kg 260-300kg
P8 Fat 2-6mm 2-6mm 4-8mm

Age 15-16 months 15-16 months 9-12 months

Sex SteerJheifers SteerVheifers Steers/treifen
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Market Storc Spccification Live Specification Carcase

Butcher Shops

Demand for storcs is subdued
with noticeable movements of
stock from Victoria to the Cen-
tral West of NSW.

Liveweight(kg):
Sex:

Muscling:

No special requirements

Liveweightftg): 300-4o0
Fat score: 2+13-
Sex: SteerVheifers

Age: <16 months
Muscle Score: A,B,C

HSCWftg):
Fatdepth (mm):
Dentition:
But shape:

160-220
6-9

0
A,B,C

Fat colour: Creamy white (G3)
Meat colour: No dark meat l{
Eye Muscle Area: >60 sq cm
Marbling score: nil requirement

Hotels, Restaurants and Institutions

Demand for stores is subdued
with noticeable movements of
stock from Victoria to the Cen-
tral West of NSW.

For grainfed HRI

Liveweight(kg): 300-3210

Age: to 15 months

Sex: Steers/heifers
Muscling: A,B,C

Liveweight(kg): 410-570
Fat score: 2+14+
Sex: Steervheifers

HSCW(kg):
Fat depth (mm):

Dentition:
Butt shape:

Fat colour:

220-300
6-22

0
A,B.C

White(G2)
Age: <16 months
Muscle Score: A,B,C

Meat colour: 1.4
Eye muscle arca: nil requiremcnt
Marbling score: nil requirement

Supermarkets

Mild conditions have fa-
voured the turnoff of feedlot
cattle reducing feed times
from lfi) to nearer 70 days.

This has ensured steady sup-
plies.

Liveweight(kg): 23O-260

Sex: Steer

Muscling: A,B,C
Genetics:

Liveweight(kg): 3210400
Fat score: 2+13-

Sex: Steers/heifers

Age: <16 months
Muscle score: A,B,C

HSCW (kg):
Fat depth (mm):

Dentition:
Bun shape:
Fat colour:

r8G220
6-9

0
A,B,C

Whitc(Gl)
Meat colour: 14
Eye muscle Area: >60 sq cm

Marbling score: nil rcquiremcnt

EEC HGP - Free Beef

Grass fed and grain fed and
certified free of Hormonal
Growth Promotants (HGPs).

Livewcight(kg):
Sex:
Muscling:
Genetics:

No special rcquirements

Liveweight(kg): <6?-A

Fatscore: 2+14
Sex: Steers/heifers
Age: <30 months
Musclc score: A,B,C

HSCW (ke):
Fat depth (mm):
Dentition:
Butt shape:

<327
+t7
0-4

A,B,C
Fat colour:White-creamy white (0-3)

Meat Colour: l-3
Eye muscle area: nil requirement
Marbling score: nil requirement

Manufacturing

Exported to many markets
around thc world and used
domestically.

Liveweight(kg):
Scx:
Muscling:
Genetics:

No special rcquirements

Liveweight(kgs): >420
Fat Score:

Sex: Bull, Steers, Heifers
Age:
Muscle Score: A-E

HSCW(kgs): >22O
Fat depth (mm):
Dentition: 0-8
Butt shap€: A,B,C,D,E
Fat colour: nil rcquircment
Meat Colour: nil requircment
Eye muscle area: nil requircment

Specifications cunent at February 1993.

Source: Bertram et al. (1995). Breeilingfor Profit,Training Series eE 930j.5, DpI, Brisbane.
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Appendix 8

Effect of grain and protein supplementation on liveweight change (kg/day) of dairy calves
and lreifers grazing tropical grass and legume forages.

Growth phase:
Age (months):
Liveweight (kg):

Pre-urean Post-wean Yearling 1-2yrs
0-1 1-2 2-6 6-12 6-18

60 60-150 130-280 130-350 300-500

TROPICAL GRASS + NITROGEN PASTURE

r 
'1.5 kg milk + pasture or legume hay

Nil supplement 0.33
Ad lib. maize grain - 0.5 kg/d 0.3'l

o Tropical grass (irrigated + N) (15% GP)
Nil supplement
Maize - 1.0 kg/d (10% CP)
Maize - 1.5 kg/d (10% CP)
5M:1 CSM - I .0 kg/d (15% CP)
5M:1 CSM - I .5 kg/d (15% CP)

o Paspalum hay (8% CP) +mlnsralr (salUDCP)
Grain/CSM @ 1.5% live weight (15% CP)
Molasses/urea/CsM @ 1.5% liveweight (15% CP)

o Tropical grass (irrigated + N) (12lha)
Nil supplement
Maize - 1.5 kg/d (10% CP)
Molasses + Phosphorus - 1.8 kg/d (6% CP)

o Tropical grass (irrigated + N) (7.4/ha)
Nil supplement
Maize - 1.4 kg/d (10% CP)

o Tropical grass (raingrown + N) (kikuyu) (2.51.21ha1
Nil supplement

o Tropical grass (irrigated + N) (7.4/ha)
Nil supplement

LEGUME PASTURE OR HAY

r Tropical grass + legume
Maize - 0.9 kg/d (10% CP)
Maize/blood meal - 0.9 kg/d (18% CP)

r Lucerne hay + concentrate + minerals (sa|UIlGP)
Sorghum -1.2kgld (11% CP)
Sorghum/CSM - L2 kgld (1 5% CP)
Molasses - 1.5 kg/d (6% CP)
Molasses/CSM - 1.5 kg/d (1 1% CP)

o Lucerne hay (2-l2m)
Maize @ 1.5% live weight (10% CP)

o Tropical grass{egume + milk (suckled 0-10m}
4 calveVcow
2 calves/cow

2 calves/cow
Nil supplement
Maize - 2.0 kg/d (8-10m)

o Tropical grassJegurne(1.3/ha)
Nil supplement (sieers: 130-500 lqg)
Nil supplement ($eers: 300-500 kg)

0.57
0.65

0.23
0.53
0.58
0.55
0.64

o.52
0.50

o.4'l
0.60
0.60

0.50
o.62

0.52

0.70

0.45
0.56

o.71
0.73
0.64
0.69

0.82

0.73

o.62
0.70

0.80
0.88

0.65
0.79

Source; Moss, R. I. (1993). Rearing heifers in the subtropics and tropics: nutrient requirements and
supplement ation. Tropical Grasslands , 27 , 238-249 .
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Further reading

Agronomy of grassland systems - by Pearson, C.|. and Managing southem sPeargrass: A grazier's guide - by
Ison, R.L. $98n. Cambridge University Press. Partridge,I.I.$992) DPI hrformation Series QL93037

Brisbane.

Breeding for profit - by Bertram,J. et al. (1995). DPI
Training Series QE93015, Brisbane. Managing native pastures: A grazier's guide - by

Partridge, IJ. $992) DPI Information Series Ql920W,
Bull selection - by Bertram, J. et al. (1995). DPI Brisbane.

Training series Q894009' Brisbane' 
Native pastures in eueensland.: the resources and

Cattle growth in the dry tropics of Australia - by their management - Edited by W.H. Burrows,
Winks, L. (1984) Australian Meat Research Committee J.C.ftanlan and M.T. Rutherford, (1988). QDPI,
Review No.45. Brisbane.

Conservation mtrnagement of grazing lands - Qld. Northem dairy feedbase 200L - Trop.Grassl.2Z No.3.
agric. J., 113 No.t (L987), Special Issue, Volume LL3, (1993).

No'L' QDPI' Brisbane' 
Nutritional limits to animal production from pastures.

Dairying technical handbook - Edited by M. Lake. Edited by Hacker, J. B. (1982). CAB: Slough.
(1995) Second Edition. DPI Information Series

QI94053. Phosphorus and beef production in northem Australia
- Trop.Grassl.24, No.3. (1990).

Ecology and management of the World's Savannas -
Edited by Tothill, J. C. and Mott, J. J. (1935). Sown pastures for the seasonally dry tropics - Edited
Australian Academy of Science: Canberra. by Partridge,I.J. and Miller, C. P. (1991). QDPI

Conference and Workshop Series QC91.002, Brisbane.

Environmental adaptation of tropical pasture plants -
by Humphreys, L.R. (1981). MacMillan:London and Sown pastures and forage croPs - Qld. agric. J. (1988),

Basingstoke. Special Issue LL4, No.2. QDPI, Brisbane.

Forages in ruminant nutrition - by Minson, D.H. Sown pastures for the brigalow lands - Edited by
(1990). Academic Press: New York. Partridge,I.J., Burrows, W.H.and E.I. Weston, (L994).

QDPI Conference and Workshop Series QC94005,
GRASS check: grazier rangeland assessment for self- Brisbane.
sustainabilif -by Forge, K. (1993), DPI Information
Series Q1.94005, Brisbane. State and transition models for rangelands -

Trop.Grassl.28, No.4. (1994).

Grazing the north: creating wealth and sustaining the
land - by Gramshaw, D. and Lloyd, D. L. (1993), DPI, Sustainable tropical pasture systems - Proceedings of
Brisbane. the Fourth Australian Conference on Tropical

Pastures, Toowoomba, 1990. Trop.Grassl.25, No.2.
Grazing management: an ecological perspective - (1991).

Edited by R.K. Heitschmidt and J. W. Stuth. (1991).
Timber Press: Portland, Oregon. The pastoral industries of Australia - Edited by

G.Alexander and O.B. Williams. (1986). Sydney
Management of Australia's rangelands - Edited by University Press.

G.N. Harrington, A.D. Wilson, and M. D. Young
(1984). CSIRO, Melbourne.

Page 129


