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well, that term went quickly! 
The count down to the HSC begins . . ... . 

Yet another great Junior Ag Camp has run and 
much fun was had by all. Thanks again, to all 
staff who gave of their valuable time and 
expertise, making this annual event possible. 
Watch out for the report in the next BAA T. 

This edition of BAAT contains quite a few 
resources and information on current 
technologi~s and research . Hopefully some 
members will find this information useful. A 
copy of what we believe to be the current 
constitutidn of the NSW AA T has also been 
included for comment. A suggestion that an 
'update' is warranted has been made- it would 
be interesting to hear and publish other 
merpbers' views on this issue. 

Stuff to send: 
School or Show Reports 
Teaching Resources 
AA T Branch Updates 
Committee Reports 
Inservice/ practical Ag info 
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Several articles have been provided by the 
Kondinin Group and the CSIRO. The CSIRO 
website is quite a good place to start looking for 
information on new techniques and research 
concerning Agricultural production. Since the 
demise of the Rural Research publication, the 
Kondinin group have been publishing CSIRO 
research studies in a user-friendly format, in 
their " Farming Ahead " magazine. They are a 
very 'school-friendly' organisation who produce 
a vast amount of information and fact sheets on 
all aspects of Agricultural production. 
Information about subscription costs to the 
magazine and also to the new "lnsite" 
information bank, are included in this issue. 

Items from two free publications, John Deere's 
"The Furrow", and the Meat & Livestock 
Australia's "Prograzier" magazine, have been 
included, as well as details regarding 
subscription. 

Thanks to Charlie Cassels for the photos and 
feedback on the Manning Valley Beef Week. It 
sounds an extremely worthwhile experience. 

Until the next edition ........ .. ... Ed. 

Letters 
Classifieds (ie Buy/Swap/Sell, etc) 
Student Successes 
Upcoming Events 
I t t · B. n eres 1ng 1ts ...... .. .... .. .. . etc. etc. 

e-mailed material in MS Word (pc) format, works best. 
Pictures/photos in .jpg or .gif, if possible. 

Contact or send material to the editor of your choice 
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Ptes1dents Repott, Septembet 2002 
I I 

Welcome to the second edition of BAAT for 2002 . 

Firstly I would like to thank Brigitte and her team for all the effort they put into BAAT, I 
am sure that all our members would be happy to extend thanks for all the hard work 
and effort that goes into getting BAAT out. It is a very time consuming and often 
thankless job which I am sure many of our members do not understand the amount of 
time and effort that goes into getting an edition of BAAT out. 

The conference committee headed by Ivan Gant is busy in the organisation of the 2003 
c;,onference, which will be held at "Tocal" Paterson on the 12 th to 15 th January 2003. The 
conference includes sessions on both Agriculture and Primary Industries courses, value 
~dding of wine, cheese and olives as well as a number of short courses in areas such as 
management of internal parasites in sheep, organic farming, fencing, tractor safety and 
soil testing. I am sure it will be one of the best conferences yet and I suggest you jot 
down and reserve these dates for January 2003 now. 

I would like to thank in advance all the staff from "Tocal" in particular Principal 
Cameron Archer and Deputy Principal Bill Kinsey for all the support they have given the 
association in the organisation of the conference. Toca! is an ideal place to take students 
in particular Primary Industries students to do a range of courses including Tractor 
Operation and Maintenance, SMARTtrain chemical course, fencing and Beef Cattle 
Handling and Management. If you would like to take you students to "Toca!" get in 
contact with Bill Kinsey and he will do all he can to accommodate you and your 
students. 

The application forms and flyers for the conference were included in the previous edition 
of BAAT. It would be appreciated by Ivan and all his team organising the conference if 
they could start to get replies as well as money as soon as is possible. This helps in the 
organisation and planning of the conference as well as allowing the committee to have 
money available to get the conference up and r·unning. 

In the previous edition of BAAT you would have found the nomination forms for the JA 
Sutherland award and for Life membership of our association. There are countless 
members of our association who give up literally hundreds of hours of their own time to 
represent Agriculture teachers in a large numbers of areas and in large number of ways. 
The J.A Sutherland award and Life membership are ways in which we can, in a formal 
way acknowledge and thank members of our association for the hard work and effort 
they have put in over many years. I am sure we all know of many worthy recipients of 
these awards so I urge you to nominate any member of our association who you feel 
deserves to receive the JA Sutherland award and /or be bestowed life membership of our 
association. 
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The association has been kept busy over the last couple of months fighting on a new 
front in regard to stage 4 and 5 Agriculture. When the decision was made to re-write the 
Agriculture course it was decided that the Stage 4/5 Sheep and Wool course that was 
taught in a number of schools would be scraped. The initial thoughts of the BOS were 
that it might be able to be incorporated into the new stage 4/5 course. 

Aft~r discussions with a number of members it was decided that we as an association 
would like to have a sheep and wool course separate to the stage 4/5-agriculture course. 
After a number of discussions with Mr John O'Brien Director of Curriculum at the BOS 
and Mr John Watkins Minister for Education and Training, it has been decided to write a 
Board Endorsed Course (BEC) in Wool Handling. This course once written and endorsed 
will then be made available to any school who wishes to teach it and all it will require is 
some paper work to be sent to the BOS indicating you are intending to teach it (so I 
have been told). I have included the proposed content for the new course: 

... 

Stage 5 
Wool Handling (proposed content) 

Unit Title 
Sheep Production 
Sheep Genetics and Reproduction 
Sheep Nutrition 
Sheep Health and Disease 
Sheep / Fleece Presentation 
Wool Biology 
Wool Testing 
Wool Harvesting 
Wool Marketing / Processing 

Industry Study 
Student need to choose ONE elective 

Lamb production / marketing 
Stud production / marketing 
Sheep milk production / marketing 
Carpet Wool production/ marketing 
Ultra Fine Merino production / marketing 

Indicative Hours 
10 - 15 
15 - 30 
15 - 25 
10 - 20 
25 - 35 
10 - 15 
10 - 15 
30 - 40 
30 - 40 

180 

20 
20 
20 
20 
20 

20 

Total Hours 200 

A team of writers for the course in the process of being put together and a. draft of the 
course hopefully will be available for comment early in 2003. 

The course will only suit a small number of schools but we felt in very important that 
schools have the opportunity if they wish to offer a further 200 hours of study in 
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Agriculture. Due to our continued discussions and letter we have now enabled schools if 
they wish to offer up to 400 hours in stage 4/5 Agriculture and a further 200 hours in 
Wool Harvesting. 

Our next battle is going to be a long and hard one but we are now attempting to get all 
students the chance to access VET in Stage 5, in particular Year 10 . 

Agriculture is a unique subject in that we have many students, particularly in country 
areas and in schools, which attract large numbers of country students, who already 
possess a very high level of skills in many rural tasks. As an association we believe that 
these students should be given the opportunity to have these skills recognised in a formal 
way and feel that the best way to do this is through the VET system by allowing them to 
access competencies from the Rural Training package. 

T.he new stage 4/5 Agriculture course is currently being written and should be ready in its 
draft form for discussion at the conference in January. It was disappointing that the BOS 
received only 18 replies to the consultation on the Draft writing brief. I realise that most 
Agriculture teachers are up to their eyeballs in work, but the only way that you can have 
a say in the new syllabus is to make comment. If you are unable to make it to the 
conference, I urge you to fill in a consultation of the draft syllabus and have your say. It 
is no good complaining about the new syllabus when it comes out if you could not find 
the time to express your views in the consultation. 

The new Draft Stage 4 Technology syllabus should be out in term 4 for consultation, I 
would also urge you to ensure you fill out an evaluation of this new syllabus. We were 
lucky enough to have a member of the association on the syllabus writing team to put 
the agricultural perspective into the new syllabus. It must be remembered that in the 
majority of schools, Stage 4 Technology is the only Agriculture the students get to 
experience and as such we want to ensure we have a syllabus that suits us in our teaching 
Stage 4 Technology to students in years 7 and 8. 

I was recently invited to attend a 2-day conference at the Australian College of 
Educational Research (ACER) in Melbourne on the Development of teaching standards 
for the teaching profession. Prof Angelo Collins ran the conference from the USA. ihe 
aim of the conference was to provide an overview of recent research on the 
development of teaching standards and the assessment of these standards in the USA and 
the UK and link this to what may occur in Australia. 

The Ramsey review, which looked as a wide range of factors in its review of teacher 
Education in NSW, outlined a number of ways in which the teaching profession could be 
enhanced in the future. 

One of the recommendations of this review was the development of an Institute of 
Teachers, as part of this institute, all teachers will need to registered to teach in all NSW 
schools, public, private and independent. It is proposed that each state will require their 
teachers to be registered. The plan is that all states will develop a similar set of standards, 
if all the political restraints can be solved, and as such, once registered will allow a 
teacher to teach in any state or territory of Australia. 

5 



Winter 2002 BAAT Edition No 21 

The standards and the way they will be assessed is still a long way down the track with a 
large amount of debate and consultation with the various stake holders in each state and 
territory to be held before any final decisions are made. 

An example of two of the standards that is in place in the USA are: -.. 
The teacher understands and uses a variety of instructional strategies to encourage 
students' development of critical thinking, problem solving. and performance skills. 

The teacher plans instructions based upon knowledge of subject matter, students, the 
community and curriculum goals. 

The major hurdle I believe is going to be in the assessment, in the USA teachers are 
required to submit a quite detailed portfolio (which includes videos of them teaching,) 
which is more like a Masters or PhD thesis. The general consensus of the major 
stakeholders around Australia is that we do not want to go this way, the preferred 
option b~ing based on peer and student assessment. 

I may be spending another 3 days in Melbourne over the holidays another conference 
0:1 Building Teacher Quality and will keep members informed of any future 
developments on the issues of teacher registration, teaching standards and assessment. 

As an association we have been looking at the constitution of the Association and have 
realised that it is due for a number of amendments, a copy of our current constitution is 
included in this edition of BAAT. If there are any changes that you feel need to be made 
could you please send them me at: -
St Joseph's College 
Mark Street 
Hunters Hill 2110 

The amendments need to be sent to all members before the AGM in January so they can 
be discussed. Can any amendments that you would like to propose be sent to me by the 
14th November 2002 so they can be collated and sent out before the end of the school 
year. 

Remember the Conference in January and get in contact with Ivan and his organising 
committee, if you wish to attend what I am sure will be a very enjoyable and rewarding 
conference. 

A reminder that BAAT is only as good as the contributions it receives. Please send 
submissions of any articles, resources, worksheets , programming ideas, and reports on 
your school or show results to Brigitte or Milton for inclusion in the last BAAT for this 
year, which will be out in November. 

Wishing you and your Year 12 students all the best for the up coming HSC exams, 

Patrick McCann 
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CONSTITUTION 

NSW ASSOCIATION OF AGRICULTURE TEACHERS 

1. NAME-

2. 

The name of the Association is the NSW Association of Agriculture Teachers (hereinafter called the 
Association). 

OBJECTS-

The objects for which the Association is established are, 

a) 
, b) 

c) 

d) 
e) 

to encourage an interest and excellence in Agriculture. 
to foster the teaching of Agriculture and Associated activities. 
to arrange and assist in arranging, meetings, conferences, and other activities in keeping with the 
objects of the Association. 
to co-operate with other bodies, within NSW and elsewhere, which share an interest in Agriculture. 
to publish a Journal and other such material as is consonant with the objects of the Association. 

3. MEMBERSHIP -

a) Ordinary - The Association is open to anyone with an interest in Agriculture. Applications for 
membership shall be made in writing. 

All subscriptions shall become due and payable on the thirty first day of December for the 
following be ennium. 

b) Affiliate - The Executive may arrange affiliate membership with other Associations which share 
objects similar to those of the Association, and which engage in activities that do not conflict with 
those of the Association. In arranging the Affiliate membership fee the Executive is to set the rate 
to cover the entire cost of al of the printed material for the current year and the postage involved. 
Affiliate members enjoy all the rights of ordinary members when they attend meetings of the 

Association. 

c) Student - The Executive may accept student members at 50% of full fee. 

d) Life -
i) Nomination by present financial members of the Association will be required on the 

nomination form enclosed in this BAAT. 
ii) Support materials must be provided together with referees, to enable a full resume to be 

developed and presented in BAAT. . 
iii) A summary of the resume is to be posted prior to the AGM at the biennial conference. 
iv) Voting will be decided on a 2/3 majority of the Members voting. 
v) Successful members will become life members as of the date of the meeting, and be invited to 

receive their life membership at the following _Biennial Conference. 
vi) In all cases of membership ordinary, affiliate, and student, any rejection of a application for 

membership must be considered by the Executive. 

7 
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2 

4. CESSATION OF MEMBERSHIP -

a) 

.. 
If a member does not pay the biennial subscription when it falls due, or does not pay within sixty 
days any other sum falling due to the Association, such membership shall thereupon cease and no 
rights of membership may be exercised until default in payment has been remedied. 

5. GENERAL MEETING -

a) General meetings have the power to detennine the policy of the Association. 

b) The Association may, where possible, hold a general meeting once every two years. 

c) Special general meetings may be called in term time by the President of the Association at the 
.. written request of any ten members. 

d) '. The Quorum at a general meeting shall be Four ( 4) members and no business shall be transacted at 
any general meeting unless a quorum of members is present. Thirty minutes is to be allowed from 
the notified time of the commencement of the meeting for a quorum to be present. 

e) Section (c) does not preclude any general meeting passing a recommendation for the Executive's 
consideration either by vote or acclamation. Executive is bound to consider such motions but not to 
accept them. 

f) The constitution of the Association may be amended by a special resolution of half or more of the 
members of the Association who are present at a general meeting of which at least 21 days written 
notice has been given. 

g) The Association membership subscription rates shall be determined by the Executive. 

6. BIENNIAL GENERAL MEETING -

8 

a) The biennial general meeting shall receive the Executive report of the activities of the Association 
for the previous term. On adoption, this report becomes t~e Biennial Report of the Association. 

b) The biennial general meeting shall receive the Treasurer's audited statement for the previous 
financial term. On adoption, this report becomes the Biennial Financial Report of the 
Association. 

c) The Biennial General meeting shall elect the Auditor for the next term. 

d) The Biennial General Meeting shall elect the following honorary officers of the Association. 

* 
* 
* 
* 
* 

The President 
The Secretary 
The Treasurer 
The Publications Officer 
Two Biennial Conference Organisers. 
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e) Returning Officer and Elections -

The Biennial General Meeting shall elect a returning officer for the conduct of the elections at the 
next ensuing Biennial General Meeting. Nominations of members for the various positions shall be 
called for in the notice convening the Biennial General Meeting. If no or insufficient nominations 
have been received for a position prior to the General meeting, nominations may be accepted from 
the floor of the meeting. 

All nominations, whether prior to the meeting, or from the floor, must be seconded. Only financial 
members may nominate or second. Voting shall be by secret ballot and in person at the meeting. 

Where there is a single position to be filled, votes shall be cast and counted with the preferential 
system; where there is more than one position to be filled, each member voting may cast as many 
votes as there are positions to be filled and votes shall be counted in accordance with the first-past­
the-post system. In all cases the conduct of the elections shall be in the hand of the returning 

officer whose decisions shall be final. 

THE EXECUTIVE - shall consist of 

a) The 3 elected officers of the Association, and 

b) The Elected Editors(up to 2 in number) of the .. Bulletin of the NSW Association of Agriculture 
Teachers .... (BAAT). 

8. THE ADVISORY COUNCIL AND BRANCHES OF THE ASSOCIATION -

a) The Executive may call a meeting of an Advisory Council. The advisory council shall be free to 
advise the Association about any matter connected with Agriculture, or the future development of 
the Association, but it has no power to make binding resolutions. 

b) Ten or members of the Association may apply to the Executive for pennission to form a Branch of 
the Association. If the Executive grants such pennission it may do so on such terms as it sees fit 
and it may at any time in its absolute discretion vary those terms or suspend recognition until the 
next biennial meeting. 

In exercising these powers the Executive shall have regard to the interests of the Association at 
large, and of its members generally, and the need to both encourage and co-ordinate the activities of 
the Association, its members and all branches. 

Although branches shall finance their won activities any may not commit the Association to any 
expenditure without prior specific approval of the Executive or the Treasurer, the Executive may 
make grants, either general or specific, to Branches to assist in their activities. Branches shall keep 
the Executive full informed of their plans, activities and financial position by regular 

communication, and in a report which the Branch should submit to the Biennial General Meeting. 

9 
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9. POWERS AND DUTIES OF THE EXECUTIVE 

,. a) The business of the Association shall be manager by the Executive which may authorize all 
payments on behalf of the Association, which are not prerogative of a general meeting, in 
confonnity with the objects of the Association. 

b) The Executive may require an officer of the Association to report to it about activities which he has 
conducted on behalf of the Association and may request him to cease these activities until the next 
general meeting, when any matter under dispute may be referred to the members. 

c) The Executive shall cause minutes to be made, 

* 

* 

* 

of all payment of officers of the Association, 

of the names of all members of the Executive present at all meetings of the Association and of 
the Executive, and, 

of all regular motions at all meetings of the Association and the Executive. 

d) The Executive may invite members to assist in all or part of its deliberations. Such co-opted 
members may vote on fonnal motions. 

e) The Executive shall have the power to fill any vacant office. Offices may be declared vacant if no 
nomination is accepted by the Biennial General meeting or if an officer resigns or fails to accept the 
Presidents invitation to be present at three successive meetings of which due notice has been given. 

f) The Executive may empower an assistant treasurer to take some or all of the duties of the Treasurer 
if the Treasurer requests assistance or, if, owing to any cause, the Treasurer is unable to fulfil part or 
whole of his duties. 

g) The Executive may nominate a past President to act in place of the President if, by any chance, the 
president is unable to fulfil his duties. 

h) The Executive may request the Secretariat to implement decisions or it may grant discretionary 
' powers to deal with certain matters. 

10. FUNCTION OF THE SECRETARIAT-

10 

a) The Secretariat may meet in the months between the meetings of the Executive to review, 

* 
* 
* 
* 

correspondence 
accounts 
progress of officers in fulfilling the motions of the Executive. 
to resolve matters delegated to it by the Executive, and in general, to provide for continuity of 
action. 
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11. THE PUBLICATIONS EDITOR/S-

The Publications Editor/s shall be responsible for the handling of all routine matters connected with the 
issue of publications which have been established by the Executive. 

12. SUBCOMMITTEES -

a) It is the policy of the Association to foster active work of voluntary sub-committees and to see that 
this work receives authorised support and due notice in the publications of the Association. 

b) The Executive may set up subcommittees to prepare business for the Executive meeting or to carry 
out worthwhile activities for the Association. 

c) Convenors of such sub-committees must report all meetings of their committees to the next meeting 
of the Executive. 

d) No proposals involving the expenditure of the moneys of the Association shall be effected without 
the approval of the Executive. 

e) The name of the Association must not be used by a sub-committee for any public action except 
with the prior approval of the Executive. 

f) The President, the Secretary and the Treasurer of the Association have the right, ex officio, to attend 
any sub-committee meeting, and the Executive may nominate on of its members to attend meetings. 

13. DUTIES OF OFFICE BEARERS -

a) The President -

I. _Shall represent and stand for the Associatio~ during his/her term of office. 

2. Shall provide over public and general meetings of the Association, the meetings of the 
Executive, and of the Advisory Council. 

3. Shall be in charge of the business of the Association, and the other officers of the Association 
shall provide him \l.-ith material necessary to direct the course of meetings and to represent the 
Association. 

b) The Secretary -

The Secretary shall be responsible for, 

1. receiving, filing and preserving all correspondence of the Association. 

11 
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2. notifying the President of its contents in time for general meetings and Executive and 

.. 

Secretariat meetings as authorised by the President. 

3. sending out notices and agenda for general meetings and Executive and Secretariat meetings as 
authorised by the President. 

4. acknowledging or answering all correspondence as required by the Executive. 

5. gathering and preparing materials for reports including the Executive's report of the activities 
of the Association. 

c) The Treasurer 

The Treasurer shall be responsible for, 

.. 1. the receipt and expenditure of all monies of the Association and maintaining the balance of the 
,same. 

2. the financial records of the Association. 

3. preparing a balance sheet for audit prior to the Biennial General Meeting. 

4. maintaining a list of financial members. 

5. notifying personnel responsible for mailing, re, new members. 

6. preparing budget estimates for income and expenditure at about October of each Biennium. 

7. supervising the financial arrangements for all publications and the issue of complimentary 
copies of Journals and other publications. 

14. THE EDITOR/S -

12 

The Editors shall be responsible as part of the Executive for, maintaining the standard of the Associations 
Journal in accordance with the objects of the Association and ici consultation with the Executive. 
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The funding form from the State Agricultural Advisory Group and the 
Schools Financial Support Unit should be hitting your school now. 

Please keep a look out for it and get it back ASAP. 

!Remember: no return - no funding for next year.I 

Part A of that form asks for student numbers who study Agriculture. 
Teachers are reminded that they should include only the agricultural 
component of any DAT studies. The State Agricultural Advisory Group 
cross references school information with Board of Studies enrolment 
information as well as compulsory curriculum study patterns. It is a waste 
of tim~ fudging figures. 

Further Information: 

Peter Jones at Chifley College - Mt. Druitt Campus )· 

14 
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Planning Ahead? Do you Require Show Dates September 2002 to June 
2003? 
Details can be obtained by contacting the 

Agricultural Society Council of NSW 
PO Box 1047, Hunters Hill 2110, phone 02 9704 1111 

for a booklet OR to go on the mailing list 
OR Visit Internet site www.agshowsnsw.org.au 

The internet site is updated regularly and also includes information on .. 
shows and secretaries. machinery field days, interstate contacts and 
Royal Shows. 

{~~ 
'i,'.1 ! 

it~---
"!.I ~ &-1., 
t'i. /~' 

; , 

SHOWS in 2002 

Wagga Wagga 3-4 

Bribbaree 5 

Griffith 6-7 

Norfolk Island 7 

Casino 11-12 

lllabo 12 

Barham 18-19 

Alstonville 26-27 

OCTOBER 

Culcairn 5 

Berrigan 6 

Morongla 7 

Grenfell 11-12 

Taree 11-13 

Picton 12-13 

Cootamundra 19 

Carcoar 27 

Singleton 4-6 

Trunkey Creek 6 

Walbundrie 7 

Leeton 11-12 

Lismore 16-19 

The Rock 19 

Junee 27 

15 
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.. 

NOVEMBER 
Albury 1-3 

Bellinger 8-9 

Holbrook 9 

Bulahdelah 16-17 

Murwillumbah 1-2 

Dungog 8-9 

Minto 9-10 

Queanbeyan 16-17 

2003 

JANUARY 

BAAT Edition No 21 

Frenchs Forest 2-3 

Mullumbimby 8-9 

Bangalow 15-16 

Dorrigo 22-23 

Bowral 4-5 Pambula 11-12 Albion Park 11-12 

Bundarra 17-18 Dapto 17-18 Candelo 19 

Eurobodalla 24-25 Kiama 24-25 Tarago 25 

Bungendore 26 Berry 31-1 Feb Uralla 31-1 Feb 

FEBRUARY 
Rydal 1 Morriset 1-2 Nimmitabel 1 

Cobargo 7-8 Corowa 7-8 Nowra 7-8 

Tenterfield 7 -8 Luddenham 7-9 Camden Haven 8-9 

Crookwell 8-9 Glen Innes 13-15 Kangaroo Valley 14-15 

Maitland 14-16 Bega 14-16 Gunning 15-16 

Dunedoo 15 Gundagai 21-22 

Guyra 21-22 Cessnock 21-22 Milton 21-22 

Delegate 22 Rylstone 22 Ashford 22-23 

Dalgety 23 Jerilderie 23 Sofala 2~ 

lnverell 27-1 Mar Canberra 28-2 Mar Newcastle 28-2 Mar 

Mudgee 28-1 Mar 
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MARCH 

Deniliquin 1-2 Jingellic 2 St Ives TBA 

.. Barraba 7-8 Blayney 7-8 Gulgong 8 

Gresford 7-8 Boorowa 8 Cooma 8 

Tumut 8 Wakool 8 Oberon 8-9 

Taralga 8-9 Koorawatha 9 Robertson 7-8 

Armidale 14-15 Blacktown 14-16 Moss Vale 14-16 

Baradine 15 Bombala 15 Braidwood 15 
... 

Cumnock 15 Henty 15 Adelong 15-16 

Bemboka 16 Coonabarabran 21-22 Manilla 21-22 

Walcha 21-23 Nabiac 22 Tumbarumba 22 

Goulburn 22-23 Castle Hill 28-30 Tamworth 28-30 

Batlow 29 Binnaway 29 Wingham 29-30 

Vass 29-30 

Comboyne 15 

APRIL 

Camden 4-5 Gloucester 4-5 Lithgow 4-5 

Muswellbrook 4-5 Mendoorari 5 Sydney 11-24 

Jerrawa 21 Stroud 25-26 Wauchope 25-26 

Campbelltown 25-27 Kempsey 29-30 
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MAY-

Bonalbo 2-3 Macksville 2-3 Bathurst 2-4 

Hawkesbury 2-4 Narrabri 2-4 Brewarrina 3 .. 
Woodenbong 4 Maclean 6-7 Grafton 9-10 

Gunnedah 9-11 Bourke 10 Gosford 10-11 

Orange 10-11 Walgett 10-11 Yeoval 13 

Warialda 15-17 Cobar 16-17 Wellington 16-17 

Coffs Harbour 16-1 8 Wee Waa 16-18 Nyngan 18-19 

,. Gilgandra 20-21 Bellinger River 23-24 Dubbo 23-25 

Bingara 24-25 Coonamble 27-28 Mungindi 29-3 

Gulargambone 31 

JUNE 

Moree 6-8 
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What's New in AQJS? 

HON WARREN TRUSS MP 
MINISTER FOR AG RI CULTURE, FISHERIES AND FORESTRY 

MED I A RELEASE 

10 September 2002 

... Quarantine halts four agricultural risks 

,The vital importance of Australia 's strong border protection has again been demonstrated by 
,the Australian Quarantine and Inspection Service (AQIS) , which this week intercepted four 
serious invaders with the potential to threaten our environment and agriculture industries, 
Federal Min ister for Agriculture, Fisheries and Forestry Warren Truss said today. 

Over the past week: 

• AQIS officers in Melbourne have found Asian tiger mosquitoes in a consignment of 
'lucky bamboo' plants from China ; 

• AQIS officers in Perth have found birds' nests, eggs and plant contamination in 
agricultural machinery from the United States; 

• AQIS officers in Brisbane have found exotic crazy ants in used crane equipment from 
Thailand ; and 

• AQIS plant scientists in Victoria have found an exotic fungus on imported conifer 
plants at Melbourne's Knoxfield plant quarantine station . 

"Each of these four detections averted a potential disaster for Australia 's agriculture 
industries or native plants and animals and I congratulate AQIS officers on their vigilance," 
Mr Truss said . 
"The Asian tiger mosquitoes found at the border i~ Melbourne are carriers of a number of 
diseases, including dengue fever. 
"The birds' nests, eggs, seeds, leaves and straw found on balers from the USA could have 

. introduced exotic weed seeds, fungus spores, bacteria or viruses . The birds' nests and eggs 
could have carried exotic strains of Newcastle disease or avian influenza - which could 
devastate our native birds as well as our poultry industries. 
"The crazy ants found in border inspections in Brisbane are serious pests which are highly 
competitive and could take over the habitats of native Australian ants . 
"And the Gymnosporangium fungus found at Knoxfield plant quarantine station is a highly 
important detection . This rust is a serious threat to a range of fruit trees including apples , 
pears and quinces, as well as ornamental species such as cedar and, juniper. 
"Coming in the same period as a national emergency disease simulation to test our 
readiness to deal with foot and mouth disease, these detections confirm the need to 
maintain Australia 's freedom from serious plant and animal pests and disease - freedom 
that's essential to protecting our $29 billion agriculture export industries," Mr Truss said. 

19 



Winter 2002 BAAT Edition No 21 

Fruity find for Quarantine 
17 July 2002 

The Australian Quarantine and Inspection Service (AQIS) hit the mother lode recently 
when a detector dog sniffed out an amazing 24 kilograms of tropical fruit at Perth 
International Airport. 

The fruity haul, which had been declared by a passenger from Thailand and was 
intended as gifts for family, included limes, bean pods, dukoo, rambutan, mangosteen, 
mangoes and bananas. 

Although they looked harmless enough, the exotic fruits posed a real risk to Australia, 
threatening native flora and agriculture industries worth billions of dollars a year 
because they turned out to be infected with a smorgasbord of exotic pests and 
pathogens. 

' 
Quarantine entomologists and plant pathologists discovered a number of serious 
nasties. Entomology officer Rebecca Graham says, "We're still examining insects, but 
so far we have discovered almost 20 species, including several types of ants, 
mealybugs, mites and thrips that are exotic to Western Australia and that could cause 
big problems for local fruitgrowers. " 

Quarantine plant pathologist Alison Mackie adds, "The range of fruit is highly 
unusual; there are some varieties we've never seen in WA. 

"The bananas, which could carry panama, freckle, moko and blood diseases, and the 
limes, which are showing signs of being infected with citrus canker, are of particular 
concern -- any of these diseases could potentially devastate Australia 's valuable 
banana and citrus industries." 

AQIS now screens a minimum of 80 per cent of passengers arriving at Australia's 
international airports for quarantine risk items, more than treble the number screened 
at this time last year. Currently, an average of 38,000 items of quarantine concern are 
seized at international airports per month - an increase of 7 4 per cent since early 
2001. 

"Every Australian has a part to play in helping AQIS protect our unique environment -
and the agriculture industries on which thousands of jobs depend - from exotic 
threat~," says Rebecca. 

To find out what can be brought into Australia, visit the AQIS website at 
www.aqis.gov.au 

· Further inquiries: 

Jen O'Reilly-AQIS Public Relations (08) 9311 5350 (w) 0412 341 143(mobile) 
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INFORMATION FOR HIGHER SCHOOL 
CERTIFICATE (HSC) STUDENTS 

What is quarantine? 

To protect Australia from human diseases, and exotic plant and animal pests and diseases, (i.e. pests and 
diseases from other countries) the Australian Quarantine and Inspection Service (AQIS) works closely 
with the Australian community. 

AQIS provides quarantine inspection services for the arrival of international passengers, cargo, mail, 
animals and plants (or their products) into Australia. The men and women who work for AQIS are on 
duty 24 hours a day, every day of the year - whenever people, plants and animals arrive at Australian 
airports and seaports . 

AQIS's role in protecting Australia is vital for the health and sustainability of our environment, our unique 
pl?nts and animals, and our agricultural industries (worth $22 billion a year in agricultural exports). 

Australia 's isolation from the rest of the world used to mean that keeping out unwanted pests and 
diseases was easier than it is today. However, globalisation has made quarantine's job much more 
challenging - as the world gets 'smaller', protecting our shores requires ever more vigilance. 

The scope of the problem 

Each year, more than seven million passengers and about 20 million tonnes of cargo pass through 
quarantine on arrival at Australian airports and seaports. Also, about 170 million items of international 
mail enter Australia every year. All of these arrivals pose a risk to human health, our agricultural 
industries and our natural environment because they could carry hidden pests and diseases. 

In addition to personal items (e.g. gifts and souvenirs) carried by passengers or sent by mail, cargoes of 
animals, plants, foodstuffs and other items that are important for our international trade could also 
introduce pests or diseases. 

Prohibited Items 

Many countries have pests and diseases that could have a disastrous effect on Australia's animals and 
plants. So far, we've managed to keep most of these pests and diseases out of Australia. 

Pests and diseases could be carried into Australia by: people, animals, animal products (such as meat), 
plants, plant products (such as timber), or in soil on machinery. This is why AQIS prevents prohibited 
items (items that are forbidden by law because they are a quarantine risk) from entering Australia and 
why other items must undergo quarantine inspections, and plants and animals must be isolated at 
quarantine stations (so that any pest or disease can be isolated and prevented from spreading). 

For more information on pests and diseases of quarantine concern you can find the following publications 
on the AQIS website www.aqis.gov.au: 

Are You Alert to Quarantine? 

Forests and Timber: A field guide to exotic pests and diseases 

Northern Australia Quarantine Strategy (NAQS) Handbook 
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Types of quarantine 
In Australia, quarantine works in a number of different ways: border controls look after the clearance of 
passengers and cargo into Australia, while animal, plant and human quarantine look at the scientific risks 
of particular pests and diseases and what actions need to be taken to prevent them entering Australia. 

1. Border Control 
Border controls are carried out at checkpoints at international airports, seaports, mail exchanges and 
container depots. Passenger and cargo clearance are the two types of quarantine control at the main 
entry points into Australia. Quarantine officers use a range of screening techniques including computers, 
detector dogs, X-ray machines, surveillance, scientific support and visual inspection. 

2. Animal quarantine 
Animal quarantine applies to all kinds of animals from insects, fish and birds, to larger animals. Animals 
coming into Australia must spend time at specially equipped quarantine stations when they arrive to 
ensure that they are free of disease before entering the country. 

Websites relating to animal health (for reference): 

.. 
AFFA's Animal and Plant Health www.affa.gov.au 
Animal Health Australia www.aahc.com.au 
Office Internationale des Epizootie www.oie.int 
Australian Animal Health Laboratory www.csiro.gov.au 

3. Plant quarantine 
All .plants or parts of plants, such as fruit, seeds, cuttings, bulbs and corms, as well as things made from 
wood or bamboo, must be examined, and if necessary, treated by Quarantine officers. Living plants must 
be kept at plant quarantine stations to make sure they're not carrying pests or diseases. 

Websites relating to plant health (for reference): 

AFFA's Animal and Plant Health 
Weeds Australia 

4. Human quarantine 

www.affa.gov.au 
www.weeds.org.au 

Quarantine officers monitor reports about the health status of passengers arriving in Australia to ensure 
that they are not suffering from infectious diseases like yellow fever. 

A number of infectious diseases can be spread to other people by insects such as mosquitoes. If these 
diseases were allowed into Australia it would be very difficult to eradicate them. As such, all international 
airports in Australia have a surveillance-monitoring program to ensure that known insect carriers of 
human disease are quickly detected and destroyed. 

Other related websites (for reference): 

Department of Health and Aged Care www.health.gov.au 

World Health Organisation www. who.int/home-page 

(includes information on vaccination requirements and health advice for international travellers and 
details on disease outbreaks) 

We all play a part in protecting Australia 

Protecting Australia from unwanted pests and diseases requires the joint effort of: 

• Australian citizens; 
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• visitors to Australia; 
• Australian Quarantine and Inspection Service (AQIS); 
• Commonwealth and State Governments; 
• Department of Agriculture, Fisheries and Forestry Australia; 
• State and Territory departments of agriculture or primary industries, or their equivalent; 
• other government bodies such as the Australian Customs Service, sea and air transport staff 

(including customs agents, shipping companies, stevedores, airline companies and their staff), 
Environment Australia, Commonwealth and State police authorities, and the Australian Defence 
Forces; and 

• private companies and organisations such as sea and air transport (including customs agents, 
shipping companies, stevedores, airlines and their staff). 

Our Commonwealth and State Parliaments have passed special laws that set out the roles and 
responsibilities of all people in protecting Australia from pests and diseases. The Commonwealth law is 
called the Quarantine Act. 'Act' is another name for a law passed by Parliament. A law is a set of rules. All 
Australians and all people who visit Australia are expected to obey the Commonwealth and State 
quarantine rules . 

.. 
State Quarantine Acts set out special rules for protecting the State or Territory where you live. If you live 
in'Tasmania, for example, then two sets of quarantine rules apply; the Commonwealth rules on national 
quarantine, and the State rules that protect Tasmania. 

All visitors to Australia are required to obey national quarantine rules and any rules that are specially 
designed for the State or Territory they are visiting. 

Everyone has a role to play in relation to quarantine compliance. Some groups may have an official role, 
but others have a community or increased quarantine awareness role, such as a reporting activity. 

For more information on interstate quarantine regulations and issues within Australia: 

NSW Agriculture 
http://www.agric.nsw.gov.au/home.html. 

Queensland Department of Primary Industries: http://www.dpi.qld.gov.au/home/default.html 

VIC Department of Natural Resources and Environment 
(under Plant and Animals section) 
http://www.nre.vic.gov.au/ 

Agriculture Western Australia 
http://www.agric.wa.gov.au/ 

Qepartment of Primary Industries, 
Water and Environment Tasmania 
http://www.dpiwe.tas.gov.au/ 

Primary Industries and Resources 
South Australia (under their Agriculture site) 
http://www.pir.sa.gov.au 

Department of Primary Industry and Fisheries NT 
http://www.nt.gov.au/dpif/ 
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Effectiveness of Quarantine 
AQIS recognises that natural movements such as those of migratory birds and wind-borne organisms, as 
well as massive influxes of people, aircraft, cargo, vessels and mail, means that pests and diseases of 
animals, plants and people will inevitably cross our borders, notwithstanding AQIS's best efforts to 
prevent it. 

A comprehensive review of Australia's quarantine issues, and animal and plant quarantine policies and 
pro~rams (and their effectiveness) was conducted in 1996. The report - Australia Quarantine: A Shared 
Responsibility - was presented to the Government with 109 recommendations. 

History of the administration of quarantine 

The Quarantine Act 1908 derives its authority from Section Sl(ix) of the Constitution. It was introduced 
as a result of the States' perception of the need for a comprehensive set of national laws governing the 
control of infected persons, vessels, goods, animals and plants entering the country from overseas . .. 
Before prqclamation of the Commonwealth Act, the States had enacted uniform quarantine legislation, 
generally known as the Federal Quarantine Acts. The Commonwealth Act, which was given effect on 1 
July 1909, tended to follow the principles embodied in the State legislation. Under the Administrative 
Arrangements Order of the day, the Act was to be administered by the Department of Trade and 
Customs. While under Customs administration, the position of Director of Quarantine was created to 
as?ume responsibility for policy development in quarantine matters. 

With the creation of the Commonwealth Department of Health in 1921, quarantine policy was vested in 
the health portfolio. Service delivery aspects of animal and plant quarantine continued to be carried out 
by State departments (as was the case before Federation), while human quarantine services were 
gradually taken over by the Commonwealth. 

The quarantine function remained under the Department of Health's admin istration until being 
fransferred to the Department of Primary Industry (now the Department of Primary Industries and 
Energy) in December 1984. The States continued to deliver operational services for quarantine under 
formal agency arrangements with the Commonwealth until 1995. 

In 1995, the Agriculture and Resource Management Council of 
Australia and New Zealand agreed to transfer service delivery 
functions from the States to direct Commonwealth control. 
Operational services in the Australian Capital Territory, New South 
Wales, Queensland, South Australia and Victoria have been 
transferred. Service delivery functions in the care of the other States 
remain unchanged. 

The above history is taken from 

''Australian Quarantine - a shared responsibility". 

M.E. Nairn, P.G. Allen, A.R. Inglis and C. Tanner Department of Primary Industries and Energy Canberra 1996 © 
Commonwealth of Australia 1996 ISBN O 642 25971 2 
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New technologies 
Sandy McClintock 

Introduction 
Genetic improvement in dairy cattle has relied mainly upon the selection and extensive use of superior 
sires through artificial insemination (AI), as explained in the introduction to Chapter 6: Exjsting 
Technologjes. 

The use of embryo transfer has remained at a low level overall, but is common in those stud herds 
w here bulls are produced for AI centres. This has the effect of increasing the selection pressure on those 
cows used to breed bulls. 

Qevelopments in biotechnology and embryology may provide the basis for large changes to the w ay 
we make genetic progress but the scientists involved in these areas are not making rash promises about 
big changes in the near future. Some of the new technologies, w hile only remote possibilities at present, 
would be of enormous benefit if they cou ld be successfully developed. 

Embryo multiplication and transfer 
Embryo multiplication and transfer (EMT) has the potential to revolutionise the cattle industries, providing 
it can be done cheaply (e .g. $30 per embryo). with a reasonable pregnancy rate when frozen (e.g. 50%) 
and w ith a large number of copies per starting embryo (clone family size of about 100,000). 

flgures 7.1 to 7.4 depict various possible scenarios involving EMT. flgure 7.1 shows that EMT by itself 
w ould offer very little . 

flgure 7.1: EMT by Hself will be of 
margjnal beneflt, but when 
selection of the best embryo 
famj}jes js practised, then thjs 
sHuation will change. {See EMT 
daj;y testing system jn flgure 7.2.) 

60 

40 

20 

Genetic 
progress 

(%) 

Progress in herds using EMT emb1yos 
might be ma1ginally ahead of herds 
using Al but the rate of 
gain would be the same 

,,,,, ,,,,, 
Steady progress obtainable Time 
using current Al programs (years) 

o--==----------------
0 10 20 30 40 

Number of years following 
the introduction of EMT 

flgure 7.2 shows that an EMT testing program could generate dramatic gains, but thereafter the 
annual increases would be less than w hat we have currently w ith artificial insemination. The assumption 
is that AI programs would become less attractive as EMT became more attractive; eventually there 
would be too little interest in AI to be able to run conventional progeny testing. 
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Figure 7.2. Effect of introducing an EMT dai1y 
testing system. One could expect an initial jump of 
about 30% in per cow production. If one assumes 
that AI progeny testing were severely curtailed as a 

: consequence, then genetic progress would slow 
down dramatically 
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Figure 7. 3: Effect of introducing an EMT dairy testing 
system and a MOET nucleus testing program. 
it is assumed here that a MOET nucleus breeding 
scheme (e.g. the Dutch Delta Program) would become 
the driving force for further genetic progress. Yet further 
gains could be expected if marker assisted selection, 
transgenics or selection on traits such as feed efficiency 
were introduced. 

Figure 7.3 shows that the introduction of MOET nucleus testi_ng herds could replace our current AI 
progeny testing programs as the genetic engine that drives further genetic change. At present MOET 
nucleus testing schemes are very expensive to run and for this reason do not compete well with bull 
progeny testing schemes. The Dutch farmer cooperatives have set up what they call their Delta Program, 
costing some $4,000,000 per year. Genetics Australia has fo rmed an alliance with Holland Genetics, so 

. this may be a useful source of eli te female embryos for family testing in Austra lia . 
Figure 7.4 shows the complete picture, combining all new reproductive and genetic technologies. 

Figure 7. 4: The complete picture. 
EMT dairy testing, MOET nucleus 
breeding scheme, marker assisted 
selection, transgenics, or selection on 
traits s'!ch as feed efficiency 
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_Relevance of EMT to the dairy industry 
EMT would become re levant to the dairy industry if large numbers of female clone families (about 100 
per year) are tested by distributing 100-200 sexed embryos from each family into test herds. This is like 
the progeny testing of AI bulls , but takes two years less time to complete and offers a higher genetic 
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standard. Table 7.1 compares the timing and steps in conventional progeny testing programs w ith the 
EMT approach. 

This may be less expensive than bull progeny testing programs and w ill eliminate the cost of 
maintaining bulls. Once the first batch of clone families completes their test , the top five would be 
replicated on a large sca le and sold . 

Year Conventional Al testing program EMT testing program 
0 Mate best bulls with best cows Mate best bulls w ith best cows. 

Distribute fema le EMT embryo lines. 

1 Bul ls born EMT test heifers born 

2 Bulls produce test semen EMT test heifers mated 

3 Progeny born EMT test heife rs calve 

4 Progeny performance recorded EMT lines get an ABV 

... Sire gets a progeny test for dairy traits 

5 Daughters calve Main crop of EMT heife rs born 
• 
,6 Sire gets a progeny test for maternal traits Main crop of EMT heifers mated 

7 Second crop daughters born Main crop of EMT heifers calve 

8 Second crop daughters mated 

9 Second crop daughters calve 

Table 7.1: Comparison of conventional AI and EMT bull testing programs. 

Relevance of EMT to the beef industry 
In the beef industry a di fferent mechanism is envisaged. Male embryos would be multiplied and tested 
for sui tability as natural service (NS) bulls. Ideally this w ill involve fertility measures , the bull's own 
performance traits, progeny growth and carcass traits, and for some breeds, maternal traits . Despite the 
high cost of recording feed efficiency, EMT would make it worth screening fo r fee d efficiency. Specialist 
maternal and te rminal beef breeds cou ld be produced . A return of $2000 per NS bu ll is a reasonably 

_conservative figure so assuming that there are perhaps 100,000 beef bulls being used each year in Australia , 
then the annual benefits might be $2000 X 100,000 . While the number of bulls could be much less than 
this if uptake was slow, the $2000 per bu ll might be a low estimate, particularly because a bu ll's potential 
can be expressed through 150-200 progeny. 

Marker Assisted Selection (MAS) 
Ideally we would like to know all the genes that affect profitabi li ty of farm animals and be able to detect 
them cheap ly. For the moment this is not possible so in the meantime scientists a re looking for marker 
genes that can be detected easily and may be linked to genes of importance . It seems unlikely that 
markers w ill be of great va lue in animal breeding, but they may assist, hence the current terminology of 
Marker Assisted Selection (MAS). 

Most geneticists be lieve that a number of genes are involved in controlling the productivity of fa rm 
animals, so it will be difficult to find one single gene that m akes a big difference. 

MAS cou ld lead to more accurate ABVs and could provide a way to discriminate between OPU 
oocytes taken from foetuses or young calves before they have records of their own. 

Semen sexing 
There seems little prospect of any commercial semen separation system gaining populari ty. Considerable 
effort has been expended over the last 30 or 40 years w ith no useful resu lts. However the use of Fluorescence 
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AcUvated Cell Sorting (FACS) holds the prospect of partial separation of small quantities of semen which 
would be ample for In Vitro Fertilisation (IVF) use. 

Under these circumstances , FACS separated semen would almost double success rates and hence 
greatly reduce costs. The prospect of embryonic mortality due to mutations caused by the FACS process 
is not attractive. It is possible that the unviable embryos produced using FACS semen cou ld be screened 
during culture but, if mutation was too much of a problem, there would be no point in using FACS 
semen. For further information on this topic, see Chapter 14. Semen and Emb1yo Sexing. 

Oocyte Pick-Up (OPU) 
OPU seems unlikely to become used on a large scale to produce embryos for use by commercial farmers. 
However the technique could improve the effectiveness of other important technologies. 
• In conjunction with MAS, there is a real prospect for a dramatic acceleration in the rate of genetic 

gain. This is particu larly true if oocytes can be extracted from mid-term foetuses. 
• OPU could reduce the time required to test transgenic individuals. 
• OPU offers AB centres the opportunity to use an outstanding new sire more rapid ly than is possible 

with conventional breeding or ET. The attractiveness of this will vary from year to year and breed to 
bree .. d. While OPU is of borderline attractiveness with current success rates, it is reasonable to anticipate 
much higher efficiencies and hence lower costs. 

• OP~ offers the prospect of more rapidly multiplying up the number of offspring from a rare transgenic 
individual than wou ld be expected from ET alone. 
If young calves could be screened cheaply (but with limited accuracy) using genetic markers, then it 

• would become attractive to select them at, or before, birth. 

Conclusion 
There are a number of new technologies currently being researched, which may one day be of benefit to 
dairy farmers. Most of these potential technologies will simply make existing breeding programs a little 
better. However, Embryo Multiplication and Transfer (EMT). if it were to become a viable technology, 
would cause a revolution in breeding systems. 

Further reading 
McClintock A.E. and Nicholas F.W. (1991). The Jmphcations of Advanced Breeding Techniques, Australian 
Meat and Livestock Research and Development Corporation, Sydney, US.016. 

· Nicholas F.W. (1996), Introduction to Veterinary Genetics, Oxford University Press, UK. 
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Conventional embryo transfer 
Ian Lewis 

Background 
The first successful embryo transfer (ET) in an imals was performed last century in rabbits. However it. is 
only in the last 15 to 20 years that commercial techniques have become available for applying these 
pmceclures in caule on-farm. 

The technique basically involves stimulati ng cows to have multiple ovu lat ions instead of just the one 
(or occasionally rwo) tha t occurs naturally. i\fter the cow is rna ted and the ovu lated eggs are ferti lised, a 
number of embryos deve lop that can then be recovered and transferred into recipient cows, which carry 
the pregnancies to te rm. Hence the term Multiple Ovu lation and Embryo Transfer (MOET) or just 'ET. 
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Introduction 
Genetic gain in cattle is limited on the female side by: 
a. the low reproductive rate with only one, or occasionally two, offspring per year. 
b. the relatively long interval between generations, since cows are two to three years old before they 

have their first calf 
MOET attempts to improve these natural limits to genetic gains in ca ttle by obtaining many more 

offspring in a shorter time frame from elite females than is normally possible. The process of embryo 
transfer is shown on the previous page in Figure 9. 1. 

Fertility drugs used in MOET 
,When a heifer is born, each of her ovaries contains between 50 ,000 and 100.000 eggs (oocytes). By the 
time she is two years of age most of these have died and only about 5,000 eggs remain in eac h ovary. 
Why this loss occurs is not known, but it happens in most species, including humans. Out of the 10 ,000 
remaining eggs, only 5 to 10 w ill normally result in calves on the ground. 

As previously described in Chapter 2, follicles develop in 'waves' in the ovary during a normal cycle. 
but usual!}:' only one follicle (or two in the case of non-identical twins) sheds an egg at ovulation. 

In MOET the aim is to stimulate a number of follicles to continue growing and to ovulate. This is 
achieved by giving an excess of the naturally-produced hormone Follicle Stimulating Hormone (FSH). 
Using a series of FSH injections over a number of days an average of 10 or more follicles develop on the 
ov.aries (al though the range is large, between 0 to 100) 

> Shortly after heat. most of these follicles re lease an egg w hich, after fertilisation in the oviduct 
(following AI or natural mating), moves into the uterus as an embryo. A typical MOET hormonal 
stimulation program is shown below in Table 9.1. 

Date Day Donors Recipients 

30/10/96 Wednesday Inject fi rst prostaglandin 

10/11 /96 Sunday Inject second prostaglandin 

13/11 /96 Wednesd ay Presynchrony heats 

17/11 /96 Sunday Insert CIDR ' Insert CIDR " 

19/11/96 Tuesday Inject Oestradiol 178 
23/11/96 Saturday First FSH injection (a.m.) 

Second FSH injection (pm) 

24/11/96 Sunday Third FSH injection (am) Inject prostaglandin (noon) 

Fou rth FSH injection (p.m .) 

25/11/96 Monday Fifth FSH and thi rd prostagland in Remove CID Rs ' (noon) 

injection (a.m) 
Sixth FSH and fourth prostagland in 
injection (pm) 

RemoveC IDR"(pm .) 

26/11/96 Tuesday Seventh FSH inject ion (a m ) 

Eighth FSH injection (p.m.) 

Heat check/artifi cial insemination Heat check 

27/11/96 Wednesday Heat check/art ific ia l insemination Heat check 

28 /11/96 Thursday Heat check 

4/12/96 Wednesday Flush date Fresh embryo transfer date 

or embryo free zing date 

Al donors I 2 hours and 24 hours after standing heat first seen 
Inject donors with prostaglandin 2 days after flushing 

Table 9.1: Typical hormonal stimulation program for donors and hear synchrony program for recipients 
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Recovery of embryos 
The embryos can be flushed out of the uterus about seven days after heat. A rubber Lube called a 
catheter with an inflatab le balloon on it, which ho lds the cathete r in place . is inserted into Lhe uterus 
via the cervix (see Figure 9.2J. f\ special salt solution, in which embryos are known to live for 10 hours or 
rnore, is then flushed int o and out of the uterus and co llected through a fine filter wh ich captures the 
embryos. Each urerine horn is flushed with fluid 5 or 6 Limes using a total of half to one litre of fluid. By 
this tirne all the embryos have been washed ou t of the uterus and captured on the fi l ter 

The filter is then washed into a dish and the embryos located under a m icroscope. 
Not all of t he eggs released from the ovary are fertilised (for a number of reasons) and not· all of those 

that are ferr ilised develop illlo embryos. On average about 60% oft he eggs released from superovu larecl 
ovari es develop into transferable embryos. 

Of t.hese transferab le embryos. sorne are of good qual i ty (A Gracie or 1st. qual ity) wh i le others are 
poorer in quality and give lower pregnancy rares after transfer. A decrease in quality of embryos is due 
to the demh of some cells during development. However, in poorer quality transferable embryos. enough 
cells remain alive and dividing to give at leasL a chance of establishing pregnancy. Ca lves resu lting from 

"'" poor quality embryos have an equal chance of developing into good quality calves as those result ing 
, from top quality embryos. 
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Figure 9.2: Non -swgica! recoI ·e1y or embryos using a graviry feed system 

Transfer of embryos 
When rhey are fou nd under the microscope. the embryos are loaded i11to straws and implanted into 
recip ient cows. The cow rhat 'donatecl the embryos is ca lled the donor cow. The recipient cows nom1ally 
receive one embryo each. carry the pregnancy through to term and rear the resu ltant calf. They therefore 
act as surrogate mothers. although rhey have abso lutely no genetic input imo r.he calf 

The recipien t cow is induced to have a heat around the same t ime as the donor. The egg released 
from the recipient cow·s ova1-y remains unfertilised. Acceprable pregnancy rates are ach ieved if rhe 
recipiem ancl donor have a hear within a day of each other. 

The1·e are two ways to implant an embryo into a suitab ly p1·epared reci pient female: non-su rgica l 
transfer and surgica l transfer. 

Non-surgical transfer 
The embryo is placed into the uterine horn via the cervix. using a long meta l ·gun · very similar to the 
one used for Al. During Al. semen is depos ited just in front or the cerv ix. whereas c,mbryos must be 
placed rnu c:h deeper inside the uterus. i\l is performed ,ir ound the time of hea t w hereas embryos are 
implanted one vvcek later. \il osr. embryos are now transfprred non-surgical ly. 
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Surgical transfer 
A hole is made in the flank of the animal under local anaesthetic. A section of the uterus is brought to 
this incision and a small hole is made in the wall of the uterus through which the embryo is deposited . 

Freezing embryos 
If there are not enough recipients available, excess embryos can be frozen and stored for later use . 
RecW1t improvements in embryo freezing and thawing techniques makes this an attractive option. Only 
top quality embryos should be frozen. Poor quality embryos should be transferred fresh (non-frozen) as 
they give poor results when frozen and thawed. 

Results obtained 
Number of embryos 
While it is possible to obtain up to fifty or more transferable embryos from one treatment (flush) these 
cases are rare. In fact, a large retrospective study of many thousands of cows flushed indicated that 25 to 
30% of cows gave one or less transferable embryos. Thus whi le the range is large, an average of 8 
embryos and eggs are recovered per donor cow flushed when large numbers of flushes are taken into 
account. Of these eight embryos and eggs, five embryos suitab le for transfer are usually o btained. 

> 

Pregnancy rates following transfer of embryos 
Pri;gnancy rates of 60-70% can be expected from all embryos transferred fresh (that is not frozen and 
thawed). The pregnancy rates for frozen and thawed embryos are slightly less than those of fresh 
em0ryos (50-60% on average). 

While it is possibl e to get much better (or worse) results than these, the average over many farms 
and many programs wi ll be close to the figures given here . 

Management of donors and recipients for ET programs 
Proper management 
Proper management of donors and recipients is critical to the success of any ET program. Nutrition is 
probably the most important single factor for both donors and recipients. 

Disease control 
All animals should be healthy and free from disease. Diseases such as Pesti Virus (a lso known as Bovine 
Virus Diarrhoea , BVD, or Mucosa! Disease) and leptospirosis can adversely affect results. as can other 
diseases. Vaccination wi th 5-in-1 and leptospirosis vaccines is essential and should be discussed with 
your embryo transfer operator, or loca l veterinarian . 

Heat detection 
Proper heat detection is vital for both donors and recipients. 

Tail paint, Kamars etc. are useful to assist in heat detec tion but should not replace visual heat checking 
to pick animals in standing heat. These aids can give mislead ing results . 

Animals should be heat checked at least four times daily - early morning, midday. dusk and around 
11 p.m. 

·oonors 
Condition and nutrition 
Donors should be a minimum of two months post-calving. 

They should be in forward-store condition ie. neither too fat, nor too thin. Anima ls which are too fat 
should be 'Jocked up' in a yard or bare paddock until they lose we ight, as over-fat an imals usually 
perform poorly in ET programs. 
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However, irrespective of the condition of the animals. they should be on good to excellent feed for 
five or six weeks prior to flushing . If the pasture is inadequate for this purpose then supplementary 
feeding will be required with good quality hay and grain . 

The amount of supplementary feeding required depends on the quantity and quality of the available 
pasture and on the an imals. As a rough guide , if no pasture is available then 5-6 kg of good quality hay 
and 2-4 kg of grain per animal per day would be required. A rising energy plane is the key. Grains such 
as barley and oats are high in energy and low in moisture , and are ideal for increasing energy levels. 

Vitamin and mineral supplementation 
In general. if the feed is adequate in quantity and quality then the vitamin/mineral status of the animal 
shou ld also be adequate. However, in certain situations , supplementation with vitamins and minerals 
may be required. 

It is a good idea to give donors an injection of Vitamin A, D and E three to four weeks before 
flushing . There is also evidence that selenium may become limiting in some ci rcumstances, so 
supplementation either by injections or preferably a rumen bullet (which lasts for up to 18 months) may 
help . Copper, either as a deficiency or an excess. can also be a problem. 

.. Vitamin and mineral deficiencies tend to be regional and/or seasonal and should be discussed with 
either your loca l veterinarian or Department of Agriculture . 

Age of donors 
Cows from 3 to 8 years of age generally give the best results. While heifers can perform very well on 
occasions. they give slightly fewer embryos on average than cows between 3 to 8 years old. Likewise 
older cows can sometimes give large numbers of viable embryos but in general do not do as well as 
younger cows. 

Cows on their first calf are always a challenge because they are still grow ing as well as lactating, and 
their nutrition must be excellent to achieve good resu lts in embryo transfer. 

Number of inseminations 
Generally two inseminations are recommended, the first one around 12 hours after the start of heat and 
the second one 12 hours later. 

With good quality semen and much experience w ith ET programs, one insemination can be sufficient. 
If one insemination is to be used, it is important to heat check frequently and inseminate 10 to 20 hours 
after the beginning of standing heat (ideally, at around 18 hours) . One problem that can arise with single 
inseminations in ET is that when a large number of eggs are released from the ovary, ovulation can be 
spread over 24 hours or more. By the time the last eggs are shed from the ovary there may not be 
enough live sperm left to fertilise them. It is critical that correct AI procedures are fo llowed exactly and 
that only very experie nced AI technicians are used. 

Genetic factors between and within breeds 
Some cow families are better embryo donors than others, and this trait can be passed on between 
generations. Whi le there are some isolated differences between breeds. most breeds perform well as 
ymbryo donors if they are well managed. with special emphasis given to nutrition. 

Stress 
Any undue stress wi ll adversely affect the number of viable embryos recovered. Extremes in weather 
conditions (either too hot or too cold) can greatly affect results and lead to a high percentage of unfertilised 
eggs and degenerate embryos being recovered. 

When it is hot , the donors should be in shaded paddocks. The distance that they must travel to be 
handled should be minimised. In cold conditions ensure she lter is availab~e. increase feed leve ls and 
again minimise the distance they must walk to the yards. 

One option is to avoid flushing during the worst of the summer and winter months . 
The importance of avoiding nutritional stress. having rising energy planes and properly conditioned 

cows cannot be over-emphasised in ET There are many variables that must be considered . These include: 
• Stage of lactation 
• Time of year 
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• Available feed 
• Quality of supplementary feed 
• Available shelter 
• Distance of yards 
• Body condition of animals 

~ecipients 
The costs associated with recipients in ET programs are large and should not be underestimated. 
Maximising pregnancy rates and minimising the number of empty recipients and calving losses are all 
important considerations. 

Nutrition 
As with donors, nutrition is the single most important factor affecting pregnancy results following 
embryo transfer to recipients. Animals should not be over-fat. However, irrespective of their body 
condition, animals should be on a rising plane of nutrition (energy is the critical factor, not protein) for 3 
to 4 weeks before the transfer date and kept on the same feed for at least 3 weeks post-transfer. 

Oc~sionally it is difficult to avoid having overweight animals because of seasonal conditions, etc. 
These a·nimals actually require more feed for the lead-up period to get them onto a rising energy plane 
than thinner animals. 

As a rule of thumb if no pasture is available then 5-7 kg of hay and 2-4 kg of grain are required per 
head per day for adequately rising energy planes. Even when adequate pasture is available feeding 

A around 2 kg of grain provides increasing energy levels prior to the program In spring, when pasture is 
- lush but lacks bulk , feeding hay is essential to add fibre. 
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·• Depending on locality and seasonal factors, vitamins and mineral supplementation may be required. 
For example, during long dry spells Vitamin A may be required, and in certain areas minerals such as 
Selenium, Copper, etc. may be limiting. These should be discussed with your local veterinarian. 
Departments of Agriculture and ET technician. 

Age of recipient, calving status, etc . 
Heifers or cows are suitable recipients providing they are healthy, and disease and parasi te free. If cows 
with calves are to be used as recipients the calves should be at least two to three months old. These 
cows with young calves are only acceptable if they have calved in good condition and are on high 
quality nutrition. First-calf heifers with young calves are generally less fertile than other classes of breeding 
females. It must be emphasised that an animal feeding a calf requires much more feed than a heifer or 
dr-y cow. 

Any animal that has had the opportunity to get in calf. but which has not done so, should not be 
used as a recipient. If there is any suspicion that an animal may be a non-breeder, or a late breeder, she 
should not be used as a recipient. All recipients should be pregnancy tested empty before going into an 
ET Program. 

Heifers have the advantage of being easier to manage (no calf at foot), require less feed , less risk of 
uterine infections and cost less to buy. 

However, the disadvantage is that heifers will have more calving problems than cows. They should 
therefore be 'roomy' and well grown (over 300 kg at implantation). 

Identification 
It is critical that recipients are properly identified for both accurate heat checking and to avoid confusion 
after transfer. A large easy to read tag in each ear is best. Hair should be clipped from the ears and the 
tags cleaned prior to the program so that the tags can be easily read. 

If identification is not easy then errors will occur at heat checking which wi ll result in reduced 
pregnancy rates. · 

· Synchronisation of recipients 
For best results in ET, the donors and recipients should come into heat as close together as possible. 
Embryos should only be transferred into recipients which have had heats within 36 hours (and preferably 
within 24 hours) of the donor. 
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Therefore, the method of heat synchronisation is important. Two injections of prostaglandin 11 days 
apart will bring most recipients into heat about three days after the second injection. However, with 
this method there is often quite a spread of heats over two to three days. 

The use of a CIDR® (without the capsule) with a prostaglandin injection before CID Re~ removal is an 
excellent method for achieving a tight spread of heats in a herd of recipients. For example, having a 
CIDR® in for 8 days with a prostaglandin injection on the morning of Day 7 brings a high percentage of 
recipients into heat 48 hours after the CIDR® is removed (on Day 8). This leads to a high utilisation of 
recipients. 

Alternatively ear implants (Crestars®) can be used in a similar way to CIDRs®. Both CIDRs® and 
Crestars® have the hormone progesterone in them. 

Whatever method is used , results will be poor if recipient management, especially nutrition, is not 
optimum. 

Heat checking is important. Only animals seen in standing heat should be used. Heat checking 
snould be done 4 times daily - early morning, midday, dusk and around 11 p.m. (some heifers have 
s~ort standing heats during the night). Tail paint and Kamars are useful aids, but should not replace 
regular heat checking. 

No more than 40 cattle in a herd can be adequately heat checked when they are synchronised. 
A snap of cold weather nearly always delays heat, and reduces the number of animals showing heat. 

Re-using recipients 
If a recipient has received two or three good quality embryos (in successive programs) and has not 
become pregnant, she should be culled. 

If a recipient has been lined up on more than three occasions and has not received an embryo, either 
because she has not had a heat or because she had a heat but did not develop a corpus luteum on her 
ovary, she should be culled. 

Further reading 
Ha fez E.S.E. (Ed.) (1987), Reproduction in farm animals, 5th edition, Lea and Febiger, USA. 
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Production of cattle embryos 
in the laboratory (in vitro) 

Ian Lewis 

Definition 
In vitro means outside the animal, in the laboratory (i.e. in test tubes) . In vivo. on the other hand, means 
inside the animal. 

The in vitro production of embryos therefore means the production of embryos (including fertilisation) 
in test tubes in the laboratory. in vivo embryos are those that are fertilised and grown inside the animal 
such as those that are collected and transferred in traditional embryo transfer (ET). 

History 
The techniques for fertilising cattle eggs and growing (culturing) the resulting embryos in the laboratory 
w~re discovered during the 1980s. The first calf produced by in vitro fertilisation (IVF) was born in 1982, 
whereas the first human '[VF' baby was born in 1978. 

One major breakthrough in cattle !VF involved understanding how to treat bovine sperm with 
chemicals. This enabled the sperm to fertilise eggs in the test tube , instead of inside the cow where 
naturally produced chemicals give sperm the ability to fertilise eggs. 

Techniques used for the in vitro production of embryos 
Once oocytes (eggs) are collected from the ovaries of valuable animals, there are three separate techniques 
that must be used to produce embryos: in vitro maturation, in vitro fertilisation and in vitro culture. Once 
these embryos are about seven days old, they are transferred into suitably prepared recipient (surrogate) 
cows or frozen for later transfer. These cows carry the pregnancy to term although they have no genetic 
input 1nto the calf. 

In Vitro Maturation (IVM) 
The eggs that are collected from the ovaries are immature. This means they are not 'ripe' and cannot be 
fertilised until they have been matured (ripened). · 

This maturation process takes 24 hours and is done in a special salt solution which contains hormones. 
This solut,ion attempts to mimic the events that occur naturally in the cow's ovary in the 24 hours prior 
to ovulation. 

In Vitro Fertilisation (IVF) 
Once they are ripe the eggs can accept the sperm and so become fertilised. However before this can 

· happen the sperm themselves must be treated with a special chemical called heparin. 
Normally when a cow is mated , either using AI or a bull, the sperm must spend 6.to 8 hours in the 

reproductive tract of the cow before they can ferti lise the egg released from the cow's ovary. During this 
time natural chemicals (sim ilar to heparin) 'mature ' the sperm so that it can penetrate the egg. However 
in IVF heparin must be added. 

Between 2,000 and 20,000 individual sperm are required to fert ilise each egg. depending on the bull. 
Different bulls differ in their fertilising ability in !VF. 
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In Vitro Culture (IVC) 
The sperm are left with the eggs for around 24 hours, after which time the fertilised eggs (now called 
zygotes) are placed into a different salt solution where they develop. Culture is the name given to the 
process of growing the embryos in the special salt solutions. 

After fertilisation, when the sperm enters the egg, the zygote is still only one cell. It then divides and 
after 24 hours a two-cell embryo results. Cell division (or cleavage) continues, and once every 12 to 24 
hours each newly formed cell divides again, so that about seven days after fertilisation the embryo 
contains 100 to 140 cells (see page 8 for diagrams). At this stage (bfastocyst stage) it is ready to be transferred 
into a recipient cow which showed signs of heat seven days earlier. 

The in vitro production of embryos therefore involves a series of complex steps. If any one of these 
steps is not optimum then few or no embryos will result. 

One of the most critical components of the whole procedure is the media or special salt solutions 
used for maturation, fertilisation and culture. The exact composition of these solutions is vital for success. 

The present results from the in vitro production of embryos are still a long way from optimum. From 
every 100 eggs put into the system, ten to fifteen calves should result if everything goes smoothly. 

,._ This technology is still very new and the techniques and media are constantly being refined. Resu lts 
will steadi ly improve making the technology more and more commercially attractive. 
: The development of techniques to grow embryos in the laboratory from eggs taken from the ovaries 

of valuable animals (either calves or adult cows), has opened up several new reproductive technologies 
for commercial use. 

The whole process of producing embryos in the laboratory, including IVM, IVF and IVC is referred 
to as the In Vitro Production (IVP) of embryos. 

Oocyte Pick Up (OPU) 
OPU from adult cows 
Oocyte Pick Up in adult cows is carried out using a special ultrasound machine inserted into the vagina. 
The procedure can be performed several times per week and is described in more detail in Chapter 11. 

Animals that are large enough to undergo rectal examination can have eggs harvested from their 
ovaries using this technique. It can be used in older animals that have become sterile and which cannot 
produce a calf either naturally or through conventional ET techniques. It can also be used on pregnant 
animals and calves as young as five months old. 

OPU from young calves 
Over the last three years techniques have been developed for collecting eggs from the ovaries of ca lves 
as young as two months old. 

In calves which are too small to allow rectal manipulation, the oocytes must be collected by exposing 
the ovaries by surgery or laparoscopy. 

These eggs can be then used to produce embryos in vitro. About 20 to 30% of oocytes recovered can 
develop into embryos. After transfer the calves are born at a time when their genetic mothers are only 
11 months old. 

In certain circumstances this technology allows significant genetic gains to be made (see Chapter 7: 
New technologies). 

The advantage of this technology on young calves compared to conventional ET in older animals is 
shown in Table 10 1. · 

Oocyte recovery post-mortem 
If a va luable female dies, eggs (and subsequently embryos and calves) can be recovered from her ovaries 
providing the ovaries can be transported to a suitable laboratory with in 6 to 12 hours of death. 
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Generation Age OPU Conventional ET 
(G) (mths) (heifer flush) 

• Cl 2 OPU from ellte heifers and embryos 
transferred to recipients 

G2 11 Calves from G l embryos born 
12 G l heifers flushed and thelr 

embryos transferred to reclplents 
13 OPU from 2 month old G2 heifers and 

.. embryos transferred to reclpients 
21 Calves from G 1 embryos born 

G3 22 Calves from G2 embryos born 
24 OPU from 2 month old G3 heifers and 

embryos transferred to reclplents 

Table 10.1: Comparison of Oocyte Pick Up (OPU) and conventional Embryo Transfer (ET) 

Further reading 
Gordon I. (1994), laboratory production of cart le embryos, CAB International, Wallingford, UK. 

38 



.. 

Winter 2002 

Introduction 

BAAT Edition No 21 

The Genetics Australia 'Eureka' 
breeding program 

John Owens 

Eureka is the basis for Genetics Australia's embryo programs and is used predominantly to produce bulls 
for progeny testing and elite heifers which are sold each yea r. These bulls and heifers are produced from 
the most advanced genetics world wide. The name Eureka was chosen for the program as it signifies 
'd iscovery' and 'a new beginning' and is distinctly Australian. 

The Genetics Australia Eureka program involves the implantation of over two hundred frozen and 
fresh embryos, and a similar number of research and development (R & D) embryos, into a large rec ipient 
cow herd each year. 

~ The herd allows for the continuous introduction of the world's best Holstein and Jersey genetics 
using imported frozen embryos. Embryos are also produced in Australia through Genetics Australia's 
breeding programs, including Multiple Ovulation and Embryo Transfer (MOET) and Oocyte Pick Up 
(OPU) programs on juvenile heifers. The Eureka herd also provides recipients for testing embryos produced 
in other R & D programs with which Genetics Australia is involved, such as the Embryo Multiplication 
and Trans fer (EMT) project (see Chapter 12). 

Having its own recipient herd gives Genetics Australia the flexibility to implant embryos at any time 
of the year. This suits the needs of the company and its overseas partners to produce bulls for progeny 
testing when required . 

It also enables overall control of the management of the recipient herd, especially nutrition, which 
produces consistent pregnancy rates on all frozen/thawed embryos of around 60%. Calving and rearing 
of the genetical ly valuab le ca lves is under careful management, thereby reducing neonatal losses. 

The overa ll scheme of the program is shown in Figure 18.1. 
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The herd consists of over 300 beef and beef-cross cows that are maintained at 'Rupertswood '. Salesian 
College at Sunbury. Victoria, and at Genetics Australia, Bacchus Marsh. The college has excellent embryo. 
calf rearing and cattle handling facilities and is situated close to Genetics Australia. Students at the 
coll~ge are involved in all aspects of the program as part of their agricultural curriculum. 

Beef cows are used as recipients because of cost and management factors. 

Disease control 
Only cows that are negative for Johne's Disease OD) and Enzootic Bovine Leucosis (EBL) are used as 
rec ipients. The herd is part of the National Johne's Disease Market Assurance Program and the EBL 
Control and Eradication Program. The disease and management control measures are at the forefront of 
such programs in Australia. 

Implantation 
The imporsted embryos are originally produced from desired pedigrees in such countries as the USA and 
Holland. Embryos are flushed and frozen in these countries using ET and embryo freezing methods. To 
satisfy Au~tralia's importation requirements, the dam and sire have to undergo strict quarantine and 
health testing. 

· Embryo harvesting and handling also have to meet strict guidelines, which are now becoming 
stJmdardized internationally. 

After arrival in Australia the embryos are thawed and implanted into the Eureka recipient cows and 
pregnancy tested at around 30 days by ultrasound and again at three months. Embryos are also produced 
in Australia from unique pedigrees and implanted into the Eureka recipients. 

Recipient cow management is vital at this stage if good pregnancy rates are to be achieved. The 
cows must be on a rising plane of nutrition for four weeks prior to implantation and maintained on good 
levels of nutrition for four weeks post-implantation. 

An example of a hormone synchronisation program is shown in Table 18.1. This program uses 
prostaglandin and a progesterone intravaginal device (CIDR®). 

Number of embryos to be transferred = 50 
Number of recipients to be programmed = 80 

D ate 
3/11/96 
10/11/96 
11/11/96 
12/11 /96 
13/11 /96 
14/11/96 
20/11 /96 
2/12/96 
3/12/96 
4/12/96 
5/12/96 

Day 
Sunday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Wednesday 
Monday 
Tuesday 
Wednesday 
Thursday 

Event 
Insert CIDR. 
Inject prostaglandins 
Remove CIDR" 
Heat check and record eartag 
Heat check and record eartag 
Heat check and record eartag 
Trans fer embryos into recipients, insert CIDR' 
Remove CIDR'" 
Heat check and record eartag 
Heat check and record eartag 
Heat check and record eartag 

Time 
900am 
9.00am. 
9.00a.m. 
a.m. and p.m. 
a.m. and p.m. 
a.m . and p.m. 

a. m. 

Table 18.1. Example of an oestrus synchronisation and implantation program . 

This program is a very effective method of getting a high percentage of recipients on heat around 48 
hours after CIDR"' removal. 

CID Rs® are used in the recipients after implantation to give an early indication of pregnancy. Those 
cows showing standing heat after CIDR® removal 12 days post-implantation can be re-used. This allows 
for efficient use of recipients. 
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Calving 
Recipients are induced with prostaglandin and cortisone one to two weeks prior to the expected time of 
calving. This is taken as the average gestation length for the breed of the embryo, as it is the embryo not 
the recipient that dictates calving length (279 days for Holsteins). If the birth canal of the recipient is 
dilated sufficiently, then the calf may be assisted and pulled. Otherwise the cows undergo elective 
caesarians 30 to 50 hours after induction. There is no contact between the recipient and her calf after 
delivery. Calves are reared in a rearing unit (see calf rearing below). This technique of induced calving 
has the following advantages: 
• It reduces the risk of dystocia and difficult birth 
• It ensures correct identification 
• It red uces the risk of disease transmission from recipient to calf. 

An example of an induction program is shown in Table 18.2. 

Expected calving date 28/11/96 Tuesday 
Expected date of Caesar operation 14/ 11/96 Thursday .. 
Number of cows to be induced 21 

' Date Day Time Event No. of cows 
29/10/96 Tues Veterinary examination and palpation 
11 /11 /96 Mon 1000-12 OOpm lf}ject cortisone and prostagla ndins 7 - Group 1 
12/11/96 Tues 1000-1200pm lnJect cort isone and prostagland1ns 7 - Group 2 
13 /11 /96 Wed 1000-1 200pm Injec t cortisone and prostagland ins 7- Group 3 
13 /11 /96 Wed 900am Assist calving or Caesar 7 - Group 1 
14/11 /96 Thurs 900am Assist calving or Caesar 7 - Group 2 
15 /11 /96 Fri 900am Assist calving or Caesar 7 - Group 3 

Table 18.2: An example of a calving induction program 

When inducing calving up to two weeks prior to the due date, it is critical that the cow receives a 
cortisone injection a minimum of 24 hours before birth to ensure adequate lung development in the calf. 
The use of cortisone and prostaglandins together tightens up the time and spread of calving. 

After calving , the recipients are treated with antibiotics and monitored for any metritus (uterine 
infection). Most recipients are returned to a heat synchrony program for embryo implantation within 
four months of calving. 

Pregnancy rates in recipients following Caesarians have been the same as in recipients receiving their 
first embryo . 

Calf rearing 
Calves are given frozen / thawed colostrum w ithin six hours of birth. This colostrum is collected from 
disease-free cows and is tested for antibody levels using a colostrometer. Only top-quality colostrum is 
used. This is important to ensure calves are protected from disease (immune). 

Calves are placed in an artificial rearing unit and immediately taught to drink from buckets. They are 
given four litres of fresh milk once a day and an ad lib supply of calf concentrates and hay. 

Calves are weaned when they are eating¾ to I kg of concentrates per day. This occurs at around at 
eight weeks of age. 

Oocyte Pick Up (OPU) 
(For a description of OPU techniques , see Chapters JO and JI.) 

Se lected heifers undergo an OPU operation at around eight weeks of age with resultant embryos 
being implanted into the recipient cows. The advantage of this is that unique pedigrees can be developed 
using the latest imported pedigrees (ie . from the juvenile heifer) and recently proven Australian or overseas 
bulls. The resultant heifer progeny from this first OPU program can also undergo OPU at juvenile age. 
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flgure 18.2: Holstejn hejfer target hve wejght 

Post weaning 
After weaning the heifers are grown out to a set target growth rate (see flgure 18.2) and are offered for 
sale each year. 
· Bull calves are grown out and put into Genetics Australia's progeny test program. 

Conclusion 
The Genetics Australia Eureka program is unique in that it uses JD and EBL tested-free recipient cows to 
implant imported and Australian produced embryos. These embryos are from the best genetic sources 
in the world. The program gives dairy farmers the opportunity to purchase heifers and have access to 
Australian proven semen in the future. 
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Marker 
Assisted 
election 

--~ - .o.llabor:ati.v.e..research 
project that holds the prom­
ise of providing a new tool to 
help se lect the best sires for 
progeny testing is about to 
commence. Tt1e tool is Marker 
Assis1ed Seleclion 

We are rapidly improving 
our knowledge of the genetic 
makeup of cattle. but thi s 
does not mean we know wha t 
each gene does . and what to 
select for. Instead, we have a 
series of marker genes that 
have been identified . 

'These marker genes are 
sections of DNA that are easy 
to 1dent1fy in the laboratory. 
They have no va lue in them­
selves, but they point to the 
presence of desirable genes' . 
explained Genetics Australia 
Consulting Geneticist, Dr 
Sandy McClintock. 

'The principle 1s that if a 
marker gene 1s next to (or 
close to) a gene that 1s highly 
valuable, then we can selec t 
for that valuable gene by find ­
I ing cows with the marker 
I gene . In th is research Genet­
I ics Australia and our partners 
I are interested in markers that 
are associated with genes 
I found in high ASI bul ls', he 
I said . 

I 

To investigate the application of 
Marker Assisted Selection to dairy 
breeding, an industry collaboration 
has been formed between Agricul­
ture Victoria and the University of 
Melbourne. with Genetics Aus ­
tralia as commercia l col laborator, 
and with funding from the 0R0C. 

Research scientist at Agricul­
ture Victoria's Institute of Animal 
Science, Amanda Chamberlain, ex­
pla ined that the first stage of the 
project 111volves searching herds for 
daughters of six bulls (see the ta­
ble below) 

'One h ndred of the highest ASI 
daughters of each bull will be com­
pared to one hundre(1 of the poor­
est ASI daughters of the same bull. 
The aim 1s to identify genetic mark­
ers that are present 1n the highest 
ASI daughters. and absent in the 
poorest ASI daughters ' 

The daughters have been iden­
t ified from the ADl·llS database 
used In the calculation of ABVs. 
Geneucs Australia is responsible 
for orga111sing co llection of blood 
samples from the cows 1dent1fied 
with high ASls and low ASls. The 
samples will be ana lysed at the 
VIAS laboratories, with analysis of 
the results done by a PhD student 
at Melbourne University under the 
su pervision of Professor M ike 
Goddard. 
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A new genetic tool 
- ------

could help identify 

the best sires for 

future progeny 

testing. 

Genetics Australia Admissioos 
Manage< Bill Sh.Jnahan takes a 
blood sample from a daughter of 
SHOT/ME. The blood is used to 
analyse DNA for Genetic Markers 
that might help identify the best 
sires for progeny testing. 

VIAS R,s.,rch Scientist wndl t:Mmberl1in II wor/( in the tibor,tory whert DNA 
s,mp/ts Nt 1111/ys,d. TIie aim is to identify genett ""rters thlt 1ft JlftSfflt in tht 
higMst AS/ daughttrs, MW/ 1bstnl in tht lowtst AS/ ddughters, 

'~r.chin~oc~~hlers..oL _______ 
7 

NASIS Name , , I 
74HO142 Meadow Bridge Manhattan I 
8Hl915 Pickard-Acres Vic Kai 1 

8H2085 1 Singing-Brook N-B Mascot ET I 
9Hl401 Bis-May S-E-L Mountain ET I 

wSHOTIME Shoremar Perfect Star ET 

WINLUKE Strathaire Southwind Luke ET I ___ _ _ __ _____ _ _____ J 
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1 A potential revolution in animal 
f:? 
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___ The publicity surrounding 
the birth of Suz, an(1 Mayz, has 
swept us into a new nwareness 
of wl1at might be possible in the 
future These w ives are recog­
nised ~ AJstral ,a's first cloned 
calves being producerl f1 om de­
veloped or different,ate(1 ce lls 
(see di1gram) . Both calves are 
of el ice dairy ~ienetIcs 

Genetics Austraha is play111g 
an active role in develop111g this 
new artificial breeding technol­
ogy in a partnership with our 

• research partners (Monash Uni -
• vers, ty°s Institute of Reproduc­

tion and Developmc,nt, the 
V,ctor,an Institute of Animal 
Sc,encc , the DRDC cind the 
MLA) 

What is on the l1onzon7 How 
wil l aniinti l breeding change ,n 
this new century? Dr Ian Lewis. 
Genetics Auscrai;a 's Mananer of 
Technology Development~ and 
Consulting Geneticist, Dr Sandy 
McClintock, describe a v,s,on of 
how cloning rnr.I111ology m,gIn 
complement prngeny testing and 
breeding for the next generat ion 
Of cows. 

Wi ll identical cows 
produce the same milk? 
Sandy McCl1ntock says tl1at if a 
farmer was rrn lk,ng ,:1 wl10Ie herd 

cloned from his top producing 
cow, he would st ill see a differ­
ence in tl1e ir milk prrxJuct,on 
figures . 'It ,s for this mr,son that 
cloned lines of genetically ,den· 
tical animals will be tested. as 
wItl1 progeny test today. and 
only the best of these lines usel1 
to produce cloned embryos for 
sale', he sa id. 

The same genes do not mean 
the same milk charac terist ics. 
This ,s because for many produc• 
t ion tra its suet, as milk. t1eriwbil­
ity is only 25% at best 
Tl1at means 7 5% of tl1e differ ­
ence between individual anirnals 
is due to the environment (and 
the effect of envi, onment on ge­
neticsi 

Will we have herd s of 
identical cows? 
Dairy farmers today understand 
the prob lems associated with 
Mving too many cows 111 tlle,r 
l1crd with very similar genetics 
(inbreeding) . 

·As with their bull select1on 
when you do not use just one bul l 
for Al. you will not I1ave a herd 
all from one clonal line Instead 
we expect to see 11erds rnacte up 
from a number of different 
cloned lines, these li nes will be 
performance tested JUSt as we 

I
I Mali and Suri, Australia's first cloned calves, pictured here with Dr Ian lewis, Genetics 

Austral ia's Manager of Technology Oevetopment, and Vanessa Hall from Monash lnstirure 
I of Reproduction and Development. 

I 

novv progt~ny te~:.t l)Ull s' . ex• 
pla ined Sandy 

What will happen to 
progeny testi ng and 
breeding the next 
generation of animals? 
'It will tie important tlla there 
are breeders using trad1tIonaI 
bre(id,ng tecl111iques to produce 
bu lls and cows thilt rnake up tl11~ 
superior genetics of the next 
generat ion ', says Sandy 

·Rather tlrnn select111g the 
best bull cn lve~ we m1gt1t select 
the superior daughters. prefer­
ably after perforrrnincc resting 
Tl1ese daughters cou ld then be 
cloned and their offspring would 
form a new cloned line for prog­
eny test111g . · 

·we w,11 require fewer daugh· 
ters to accurately do the per­
formance testing . To accurate ly 
assess tt1e genetic rnerit of ,1 
progeny test bul l today, milk 
1ecords of a m,n,mum of 80 
daugl1ters are required To ac­
curately assess the genetic ment 
of a cloned l,ne of cows (which 
am all genetically identica l to 
eacl1 utl1e1 anc! to the an imal 
from which the cells ong,nally 
came) only 30 or so daughter, 
would be required .' 

'In t111 s sccn_ario, the best 5% 
of clonel1 lines would be selectec1 
for that ye11r 's."genetic team" ,n 
the same way as we now select 
a few bul ls as proven bulls fol· 
lowing progeny testing are cho­
sen today·, suggests Sonc!y. 

What is Genetics 
Australia 's vi sion for 
cloning technology? 
Genetics Auscralia considers it 
,s vitally important tlmt Austral11:i 
develops these emerging animal 
b1otechnologIes ,nits own right . 
'Australian dairy farmers do not 
want to be in the situation of lwv­
ing to buy in these tecl1nologies 
(and the assocIi1tecJ gennucs) 
from multi-natiorwl com piln,es 
for whorn ,'\ustralw·s requ,re-

rnents might be only a minor con­
sideration . says Gen&ric:, Aus-
1Ta!1a 's CI11ef Executive, Bern,e 
Harford. 

'We now undt•rstanc! that a 
good bull overseas cloes not nec­
essarily trnnslate ,nto a good IJull 
for ,\usnaI,an cond,t,ons Gene1-
ics Austra!ra is committed w de­
veloping the Iarest breeding 
technology which helps us iden­
ti fy superior genetics specifically 
suited to Australian condi tions 

How close is cloning? 
Dr Ian Lewis sugqests thi:l t. while 
there Is encouraging progress 
be111g made. commercial applica­
tion of cloning ,s ·some way off' 

'Genetics Australia ·s goa l for 
cloning is to be able to substi­
tute cloned embryos for semen. 
To be competitive with elite se · 
men tl1e cost needs to be around 
$30-40 per embryu, taking into 
account tt1e l1e11e fits of sex,id 
female embryos and l1igt1er ge· 
netic value We also need to be 
able to acl1Ieve pregnancy rates 
comparable to thOse achieved 
rJ1rougI1 Al .' 

'If t11ese hurdles are over­
come we envisage tllat thou ­
sands of cloned embryos from 
performance tested lines would 
be generated for ~ale. Formers 
would se lec t che lines they 
wanted in tt1e,r herds, using simi­
lar cr iter ,a to those they use to· 
clay to selP.ct bulls for Al ' 

'These cloned embryo:; would 
t l1en IJe implanted into their CO'NS 

by tra ined technicians in muct1 
the same way as semen ,~ 111-

se,rnnated today · 
I lowever, l,111 suggests thot ,t 

could be at least l O years before 
the required level of effic iency ,s 
reached with t11e cloning tech ­
nologies for cloning to replace .41 

What are the other 
technology 
possibil ities? 
Genetrcs Australia Chief [xecu­
t ,ve, Bernie Har'on1, po,nt~ out 
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th3r. cio11ing is only one of the 
possible applications of the n,➔w 
qenetic technologies l1eing pur­
sued by Genetics Au~1ralic1 ancl 
'{Ur research partners. 
· Other poss1l1i lrties exist wrtl1 

'qenet1c modification ·. which of­
r'ers the potential to more rap­
it11y enhance geno types of 
animals than rs possible by con­
vent ional breeding . 

'Genelic modification is con· 
trove rsial and nccepli:rnce by 
Australia and overseas consurn• 
r,rs i -s uncertai n. However. the 
impact on breeding rirogrnrns is 
poten tial ly subsLantial. lnvo1,1e· 
rnent with developing these 
tecl1nolo9ies. within the regula-

tory frarnework required by gov­
ernment. ensure Australia l1as 
the .. option .. of access to these 
tecllnologies as they are devel­
opod , and c.1s consumer accept· 
ance becomes clearnr ', saicl 
Bernie. 

·one of t he signi f ican t pot.en· 
Lial application; of 9eneLic rnod i­
iication is in the procfucr.ion 
o f pt1armaceutical protein 
in cows . Although of less 
w1de-;prec1d benefit to n1e dairy 
imJust.ry. ctevelopment of ptrar­
maceutic.J!~ rn.ay be one way of 
off sorting the cost ; of ,nvest ­
ment 1n genetic technology .· 

· The recent complet,on or th1-i 
human genorne projec t will also 

Cloning from differentiated cells 

l1ave spin-o f fs for an;nial lxeed· 
ing . Animals and man share 
about. 80% of tt1ei r r.Jenome'.> 
There is only a 20% clilference in 
tt1e 100.000 or so genes tha t. 
make up the genetic component 
of all cells in animals and rnan 
Much of the human work w ii l 
asist in mapping the cmtl0 ge­
nome. and to inclen11fyin9 the 
function of genes. · 

' ln fact , derailod knovvledg e 
of speci fic ca tt le genes ,incl Uit:i r 
func t ion may we ll tie the ioun ­
dation of thivances rn 9enet ic 
technologies tha t are at presen t. 
unrmaginable . · 

Ho,Never, h.nowlccigc of genP~) 

and l11err function will only be 

Mature in laboratory (- 24 hrs) U ® Nucleus (genes) 
removed 

Cow egg - from ovary 

Millions of donor cells (with 
desired genes) from a foetus 
or adult, growing in culture 

Transfer to surrogate cows 

Embryos for transfer to 
surrogate cows or for 

freezing for later transfer 

Offspring in 9 months 

Seven days culture 
in laboratory 
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uscrul if we can use the intorma • 
tion to se lec l a Ue u.er doiry covv. 
·c1oninn is the technology tha t 
w!II al!ow us to create new lines 
of ~uperior ()airy cows. So as 
cloni ng Lecl1nology and gene 
wc l1no1ogy are neve!oping sirnul-
1,:innotrs!y A revolution 1n animal 
lirecc!,ng h ,1pproaclling . Bcrn;e 
suggests. 

for more information 
on any aspect of 
Genetics Australia's 
research, you can call 
our freeca/1 number 
1800 039 047 
for details. 

Fuse cells with 
electric current 
(electrofusion) 

New (cloned) 
one-cell embryo 
(with desired 
genes) 
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DNA fingerprints increase pedigree accuracy 
CSIRO Livestock Industries researchers Ian Franklin and SignaGen business development manager Tom Watson explain how 
unique DNA fingerprinting technology, now available commercially in the Merino industry, will provide increased accuracy for 

pedigree records and stock management savings. 

DNA fingerprinting technology could 
speed production improvements in the 

Merino industry by up 10 25 per cen1, allowing 
selective breeding of sheep with desirable 
trails such as fine. high quality and high 
yielding wool. 

The DNA (deoxyribonucleic acid) 
fingerprinting test allows the parents and 
bloodlines of a lamb to be traced accurately. 
This n,eans wool growers can identify rams 
and ewes which are passing on undesirable 
genes and pedigree sheep identified with 
favourtb le traits. , 

The test has been developed by CS!RO 
Livestock Industries with support from the 
Australian Wool Research and Promotions ".: 
Organisation (AWRAP) and the Co-operative } 
Research Centre for Premium Quality Wool. 
The DNA service is now commercially 
available exclusively through New Zealand- • 
based company SignaCen Molecular Breeding "'rw~;'#f',;....;:~ 
Solutions. 

As pressure for finer wool increases, in 
response tu strong market signals. breeders 
can expect demand for rams with low micron 
and heavy cutting fleeces to increase 
dramatically. 

DNA fingerprinting will play an important 
role in identifying and evaluat ing these rams 
and ensuring they are used to maximum 
advantage. 

Breeding advantages 
• According to researchers. the primary 
benefits of DNA fingerprinting are increased 
rates of gene tic improvement and the ability to 
bener monitor the rates of genetic progress. 

Accurate maternal and paternal records can 
increase the genetic gains when combined 
with performance recording and other modern 
breeding analyses. 

DNA fingerprinting wi ll also enable other 
applications, including the abili ty to identify 
carriers of undesirable recessive genes 
such as metabolic disorders or pigmentation 
genes. 

Although a DNA test for black wool still 
remains elusive, parentage analysis is 
commonly used by breeders to identify 
carriers of recessive black genes. 

In addition, as the use of artificial 
insemination becomes more widespread and 
breeding programmes become more Intense, 
genetic diseases such as metabolic disorders 
may become more common. 

Other applications include the monitoring 
of statistical data in flocks, espedally levels of 
in-breeding which can reduce productivity and 
genetic progress. 

DNA fingerprinting in the Merino industry will enable wool growers to identify rams and ewes which are 
passing on favourable traits to their lambs such as finer wool and increased production as well as 
Identifying sheep which are passing on undesirable traits such a, black wool. fn,et : Each sheep is 
usigned a 'baa code ' and the Jamb 's parents can be identified by comparing the codes. 

Stock management 
Accurate DNA tests also provide wool 

growers with alternatives for cost-effective 
stock management. 

The parentage test ls ideally placed to 
support various operations, simplifying 

• DNA fingerprinting technology 
for the Merino industry is now 
commercially available through 
New Zealand-based compa~y 
SignaGen. 

• Developed by CSIR0, the DNA 
technology allows the parents 
and bloodlines of a lamb to be 
traced accurately. 

• DNA fingerprin ting offers 
increased accuracy for pedigree 
records and researcher.; predict 
it could speed the rate of 
genetic gain by 25 per cent. 

v Wool growers can identify rams 
and ewes which are passing on 
favourable traits to their lambs 
such as fi ner micron or higher 
wool cut, while undesirable 
traits such as black wool can be 
eliminated from the flock. 

mating and lambing. For example, growers 
developing a.nd mating more fertile ewes 
to make genetic advances can use 
fingerprinting to support and authenticate 
pedigree records. 

Wool and lamb producers using, or 
contemplating the use of, intensive mating and 
lambing practices can also take advamage of 
the accuracy and simplicity of the DNA 
parentage service. 

Traditiona lly Merino breeders who want 
pedigree information have used single sire 
mating management which requires a system 
of tagging newborn lambs according to the ir 
apparent mothers and fencing small paddocks 
for single sire Jolnlngs. 

When all these inputs are accounted for, 
single sire mating is estimated lo cost breeders 
about S 15 per lamb. 

Crowers using DNA testing In cortjunction 
with syndicate mating may be able to increase 
recording accuracy as well as reduce costs and 
labour inputs by replacing the need for single 
sire mating. 

Where syndicate mating is used, ram 
performance can be d,eterrnined accura tely so 
non-performing rams can be identified and 
removed from the next service. 

According to CSIRO and AgResearch in 
both Austral ia and New Zealand, errors 
due to mis-mothering, ewe adoption and 
cross-fostering is estimated to be as high as 
10-20%, 
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Using DNA fingerprinting could provide 

significant savings as breeders will no longer 
need to set up single mating paddocks and can 
evaluate rams under syndicate mating 
conditions. 

Similarly 'mothering-up', which is labour 
intensive and error-prone, can be replaced 

for uptake of the DNA technology would 
require the price of DNA testing to be less 
than $20. 

Adoption of the baa code DNA parentage 
by growers, as with similar new technology in 
other industries. will be price sensitive. 

with more accurate technology. § The current price for the service through 
SignaCen has been set at $18.95 per sample 
plus GST The test cost $25 while under 
development. 

Breeders can now provide commercial wool j 
growers with the assurance of accurate 
pedigree and bloodline information. Further technological advances will 

be required to move the price significantly 
lower. 

Growers can have parentage of animals, and ~• 
embryos verifi ed and certified to meet j 
customer needs and semen can be positively 
attributed to specific sires. 

SignaCen has entered in to the licence 
agreement with CSIRO and AWRAP 

Simple testing 
.,. The fingerprinting technology is based on a 
simple blood test to isolate and characterise 
yie animal's DNA. 

, On-farm collection of the blood sample for 
DNA analysis can be carried out by the grower 
who needs only to prick the sheep's ear and 
then soak the blood onto a special card, 
supplied by SignaGen. 

Crowers need to take care to record each 
sample accurately and not contaminate 
the card . 

The samples are then sent to the SignaGen 
laboratory where a simple method is used to 
extract the DNA from the blood sample. 

1 which includes the ava ilability of future 
research to provide growers with the most 
cost-effective and reliable tool for DNA 
testing. 

After growers have carried out the on-farm 
colfe<:tlon of blood for DNA analysis, the samples 
are sent to the SignaGen laboratory where a 
simple method Is used to extract the DNA. 

Each sheep is then assigned a bar code -
or 'baa code' (as it has been nicknamed) and 
the lamb's parents can be identified by 
comparing the codes - even when the sire is 
unknown or the lamb has been adopted by a 
different ewe. 

Economics 
Financial analysis carried out by CSIRO 

has suggested the cost-benefit to growers 

The most effective way of ensuring the 
service is delivered at the lowest price possible 
is large-scale adoption by the entire sheep 
industry. 

For more information contac/ SignaCen 
Molecular Breeding Solulions, by email on 
info@signagen. com, freephone /800 127 446 
or visit their website: wwi,,signagen.com or 
contact Jan Franklin, CS/RO Livestock 
Industries. by email on Ian.Franklin@ ' f!llij~ 
Ji.csiro.au, phone (02) 9840 2700 or fax ~1111~' 
(02) 9840 2940. C SIOO 

DNA technology identifies superior breeders 
After seeing the benefits or DNA 

fingerprinting in a demonstration trial , 
Graham Wells, One Oak, Jerilderie, New South 
Wates, has decided to use the technology in his 
stud . 

Graham is the cha irman of the Fatkiner 
Memorial Field Station Project Group property, 
Deniliquin. NSW. owned by CSIRO and the 
Wootmark Company and this is where he first 
became involved with the DNA technology. 

A grade comparison t rial is being run from 
1999-2001 using 12 carefully selected rams -
three high-index bred rams, three low-index 

bred rams, three high-grade rams and three 
tow-grade rams. These 12 sires were DNA 
typed and then joined in their groups to 14 5 
randomly selected ewes. 

The progeny were DNA fingerpr inted so they 
could be easily traced back to their sire and 
measurements or fleece weiglll. bodyweight 
and micron are being taken each year. 

According to Graham. the resul ts are clearly 
showing the performance or each individual 
ram in each group and highlighting the type of 
desirable and undesirable traits speci fic rams 
were passing on to their progeny. 

On-farm use 

Graham has always used micron 
measurements in his annual sire selection but 
has never selected on indexes because or the 

l 
1 

~ ·. r.:,: 
New South Wales Merino breeder Graham 
Wells, One Oak, Jerilderie, believes DNA 
fingerprinting will increase the accuracy of his 
stud breeding programme. 

inaccuracies of different paddock effects, age 
of the ewe, twin effect and mis-mothering. 

He believes the use or DNA fingerprinting 
will reduce the discrepancies round in many 
Merino stud breeding programmes. 

This year Graham will DNA fingerpri nt 
the top 200 ewes in the One Oak and One 
Oak No. 2 studs which will be artificially 

inseminated to three DNA typed sires . 
The ewes will lamb together and each lamb will 
be DNA tested to iden ti fy its sire . 

Graham said DNA finger printi ng will 
increase the accuracies or his breeding 
programme and help to improve the stud's 
genetic gain . 

He believes pedigree inform ation is 
important but it is even more important to be 
confident the stud records are accurate. 
The history or each ewe and sire will be 
known which will build on the tests already 
carried out for micron, bodyweight and wool 
cut per head. 

Economical option 

Graham considered the cost or the DNA 
sample to be commercially viable in his 
situation . 

The highest cost will be this year when he 
tests 400 ewes and their progeny, but from 
then only 20 per cent or young ewes and their 
lambs will be tested each year. Graham 
believes the cost is less compared with the 
cost of index measuring his entire flock, 

He is conf ident the DNA test will assist in 
identifying the sup~rior breeders in the top 
end or his ewe nock which he hopes to use in 
an embryo transfer breed ing programme. 

Most or One Oak's future sires are also 
selected from the elite flock which 

means they will already have 
accurate pedigree informa tion ror 
joining. 

ifll!III._ 
~111111, 
CS 1110 
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Simple blood test offers quick sire trace-back 
I\ I ew South Wales Merino breeder Jim 
\l Litchfield, Hazeldean, Cooma, has been 

using DNA fingerprinting in his stud operation 
for more than three years to speed the rate of 
genetic improvement in his flock . 

Initially the fingerpri nting test was used to 
detect rams carrying the recessive black gene. 

But this year Jim has DNA typed all 80 sires 
used for Hazeldean matings plus 110 reserve 
rams which have the potential of becoming 
either stud sires in their own right or stud sale 
prospects. 

Detailed pedigree records 

Previously, Hazeldean gathered sire 
,. identification on the progeny of only 12 rams 

each year, single mated mainly for progeny 
1 testing purposes and these can be traced 
, easily. But the remaining rams are joined in 

syndicates making it impossible to determine 
the sires of most ram lambs. 

According to Jim, DNA fingerprin ting all 
their sires and reserve rams will have many 
positives. Hazeldean will be able to identi fy 
the sire ID of all the rams it wishes to use 
in its breeding programme, and - in case 
a ram jumps the fence - it wi ll have a 
second check on the sire ID of rams resulting 
from the single mating progeny test 
programme. 

Jim Litchfield, Haze/dean, Cooma, New South 
Wales, is planning to DNA type 190 stud sires 
and stud sale prospects this year, 

Jim believes it wi ll increase the scope of the 
progeny testing programme. Superior sires, 
which may have missed being included in the 
single mating groups, will now be identified 
through their progeny, as they will be more 
likely to produce reserve rams. 

As knowledge of pedigree is crucial to 
speeding genetic gain, the increased 
knowledge of sire identity wi ll accelerate 
genetic progress . Jim said DNA fingerprinting 
would also enable the stud to offset any 
potential inbreeding problems that might have 
otherw ise gone unnoticed through lack of 
pedigree knowledge. In addition to identifying 
black gene carr iers, the technology has the 

Your Complete Guide to 

Organic Farming in Australia 

I ile Organic AiternaflVe take~ tile 1nystery and 

confus,on out of organic farming. 

This 88-page comprehensive manual includes 

more than 20 articles by industry specialists 

and 12 practical case studies from converting 

and certified organic producers. T ht• manual is 

p,_esmted in an casy-1u -reacl format and Is 

idea l tor huth existmg and prospeclive organic 

famwrs. 

lne Organ;c Aifernartvl'.l \vill help you: 

• U nderstand organic fannmg principles 

\Nurk through conversion and 

crni fication procedures 

• Identify marke1s for your organic 
produce 

Plan and develop markeung stra tegies 
lo sel l you r product(,) at pr·ernium 

prices 

• A»ess 1he economic bcnPfils of organ ic 

farrni.ng ver~us cunventio1rnl farming 

• Develop and 

and pa~tures 

Improve disease 
resistance m livestock 

D etermine the best methods 

for managing weed and pest 
control organically 

potential to identify other genes, botl1 positive 
and negative, in the future . 

Stud evaluation 

Hazeldean annually mates about 12.000 
ewes and the DNA typing will be carried out at 
the Cooma stud, before expanding to include 
the Litchfield family 's South Australian-based 
Merino flock, Hazeldean SA, at Mount Bryan 
and East Bungaree, at Booborowie, SA. 

Al though the service is not cheap when 
viewed on a per head basis, Jim bel ieves the 
ini tial cost is more than offset by the potential 
genetic improvement and increased pedigree 
information. 

As with any change in breeding programmes, 
it is viewed as a long-term benefit and will 
become a pivotal part of Hazeldean's routine 
evaluation of rams each year. Currently the 
Hazeldean ewe flock averages 20.5µm and the 
breeding aim is to lower the micron while 
improving neece weigh t. 

Jim be lieves the DNA fingerprint ing 
technology will assist in this objective by 
al lowing him to ident ify sires which arc 
producing lambs with desirable traits suct1 as 
finer wool and increased wool cul. It 
will also mean some undesirable 
characteristics such as black wool can 
be eradicated from the stud flock. CS I RO 
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Nutrition _______________ _ 

Protected feeds enhance lamb meat flavour 
CSIRO Livestock Industries researchers explain how some of the protected feed options available to lamb producers can 
improve meat quality and flavour and change the types of sheep meat produced. This specialised feed technology could 

lead to an increase in consumer acceptance of lamb in export markets. 

The adoption of protected feed technology 
could provide lamb producers with an 

opport un ity to improve meal Oavour and 
quality and potentially lead 10 an increase in 
lamb consumption. 

CS lRO Livestock Industries research has 
found it is possible ro make sign ifica nt • 
improvements to the flavour and odour o[ 
cooked sheep meat - which some consumers 
fi nd unauractivc - by using protected feed 
supplements. 
~ The nutri tional quality of fat in sheep meat ~ 
.can also be improved by feeding specialised j 
protected feeds co111aining desired fatty acids 
such as omega-three. ] 

Researchers are confident the [ulure use of 
this technology on-farm will improve 
consumer perceptions o[ the healthiness of 
sheep meat and open up new niche markets 

Researchers are confident that farmer use of protected feed supplements in the lamb industry will 
improve meat flavour and quality, opening up new markets for lamb producers. 

for lamb producers. 

Sheep meat consumption 
It is now well established that the 

consumption of red meat per person in the 
Western world is unchanged or declining, 
despite the educational and marketing 
attempts to halt this trend. 

According to Meat and Livestock Australia 
sheep meat consumption and exports during 
the next two years arc predicted lo be static 
(sec Figure 1). 

This is partly due to import restrictions 
which occurred in the United States market 
during 1999. But there are other fundamen tal 
reasons, includ ing the poorly perceived health 

• Sheep meat consumption and 
exporu are predicted to remain 
static or decline due to its 
poorly perceived health image, 
flavour and odour. 

• The adoption of new protected 
feeds technology can make 
significant improvements to the 
flavour and odour of cooked 
sheep meat. 

• The nutritional quality of fat in 
sheep meat can also be 
improved by feeding special 
protected supplements 
containing desired fatty acids 
such as omega-three. 

• Further research will establish 
production systems and 
feeding regimes for improved 
lamb meat flavour and quality. 

image of red meat in Western society and the 
relative fatty nature of some red meat, 
particularly sheep meat. 

Sheep meal is high in saturates and low in 
polyunsaturates while the Oavour and odour 
of sheep meat are also blamed for decl ining 
consumption rates. 

Enhancing flavour 
The flavou r of sheep meat is complex, 

consisting of many volatile components, some 
of which are produced as a result of cooking. 

There are a variety of substances, known as 
alkylpyridines, which have been isolated from 
roast lamb which are thought to relate to the 
less-pleasant odour and reject ion by some 
consumers. 

The presence of some fatty acids produced 
as a result of feeding lambs cereal grain diets 
are also contributors lo less desirable Oavours 

in sheep meat. But it is generally accepted 
cooked meat from grain-fed animals is blander 
than that produced from pasture. 

It is meat produced from a variety of 
pasture-based diets which evokes different 
responses when assessed by Australian taste 
panelists (see Table l ). 

Age, sex and breed o[ animals will all 
inOuence the meat yield , carcass qua lity and 
growth rate but it is difficult to determine 
the inOuence of these factors on navour and 
meat qua.lity. 

Protected feed supplements 
CSIRO in collaboration with Rumentck 

Industries Pty Ltd has developed protected 
feed supplements that by-pass the rumen and 
create a range of different Oavours in meat. 
This is due to the increase in the proportion o[ 
unsaturated fa11y acids such as linoleic acid 

FIGURE 1 Projected annual consumption and export of sheep meat 

Sheep meat consumption Sheep meat exports 
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Nutrition ... _______________ _ 

Taste panel descript ion 

Lucerne (Medicago saliva) 

Rape (Brass/ca napus) 

Sharp and sickly compared with phalaris. 

Nauseating . 

Vetch (Vicia dasycarpa cv Lana) 

Oats (Avena saliva cv Acacia) 

Glycine (Glycine wighti,) 

Intense meaty flavou r. 

Pungent odour and flavour. 

Characteristic and objectionable compared with native pasture. 
So..Jrcc CSIRO L1 11e-stock Industries 

which are protected from the normal 
processes of ruminant digestion. 

By feeding the specialised supplements to 
sheep, the amount of saturated fat in the meat 
can be reduced by 15-25 per cent and the 
amount of linoleic acid is increased, producing 
desirable flavours in cooked sheep meat. 

Early CSIRO research showed feeding 
protected feed supplements to Merino cross 
lambs, made from either sunflower or 
safflower oi l, decreased the conventional 
cooked lamb odour. 

Other feed trials show quite dramatic 
changes can be made to the flavour of cooked 
lamb meat by feeding protected feed 
supplements for a short period and ensuring 
the linoleic acid content does not exceed 10%. 

But on lengthy feeding regimes, if the levels 
of linoleic acid reach more than 20% the 

; · 

• 

meat can contain an undesirable odour. 
Feeding protected oilseed supplements 
provides an opport unity to not only improve 
flavour but also enhance the nutritional 
properties of meat which may be of concern to 
some consumers. 

Nutritionists are promoting the 
consumption of omega-three enriched food 
sources which are thought to have a variety of 
positive health effects for humans. 
Unfortunately ruminant meat contains 
relatively small quantities of these fatty acids 
compared with vegetable and fish oils. 

Including protected omega oil feed 
supplements in sheep diets may increase the 
content of omega-three in cooked sheep meat 
without affecting the quality or flavour of the 
meat. This could increase consumers' 
perceptions of meat as being healthy. 

• I 

Futu re potential 
It is possible to make substantial changes to 

the flavour and odour of the meat by dietary 
changes such as feeding protected lipid 
supplements manufactured from a variety of 
oilseeds. 

The perceived nutritional quality of fat in 
sheep meat can also be improved by feeding 
specific di<;:tary protected fats and 
supplements containing desired fatty acids 
such as omega-three. If a 'healthy' lamb can 
be produced it potentially opens up new 
markets for sheep meat, primarily at the 
quality end. For instance, if the desired 
consumer flavour preference can be 
established in various markets it should result 
in increased sales of meat. 

Further work will be carried out by CSlRO 
Livestock Industries to establish optimal 
production systems for improved lamb, by 
determining the preferred flavour 
modification and types of fatty acid changes 
required in domestic and Asian markets. 

For more information contact Soressa 
Kitessa, CSIRO Livestock Industries, by 
email on soressa.kitessa @li.csiro.au, phone 
(08) 9333 6200 or fax (08) 9333 8991 
or Suresh Gulati, CSIRO Livestock 
Industries, by email on suresh.gulati@ 
li.csiro.au, phone (02) 9840 2781 or fax c::;:1, 
(02) 9840 2940. CS I RO 
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Genetically-modified lupins lift wool growth 
CSIRO livestock Industries scientist Colin White and CSIRO Plant Industry scientist T J Higgins explain how feeding 

genetically-modified lupin seed to Merino sheep could offer significant production gains for wool growers. 

New research has shown genetically­
modified lupins can increase wool growth 

and livewcight in Merino sheep. 
The lupins, containing a sunflower gene 

which stimulates production of a by-pass 
protein were fed to sheep in a CSIRO trial. 
The results showed an eight per cent 
increase in wool growth and a 7% increase in 
liveweight gain. 
~ Researchers believe such an approach to 
plani breeding could offer a valuable boost to 
wool growers by reducing costs, increasing 
-profit margins and improving productivity and 
efficiency. 

Further improvements are being made 
to the transgenic lupin and considerat ion 
for commercial release is at least five years 
away. 

Increased nutrient supply 
Wool and muscle has a high demand for 

sulphur 2.mino acids such as methionine and 
cysteine, which are absorbed through the 
sheep's small intestine but the sheep's first 
stomach, the rumen, tends to b;eak down up 
to 40% of these essent ial nutrients before they 
reach the intestine. 

Up to two-fo ld increases in wool growth 
have been reported in response to supplying 
supplementary methionine in feed to the small 
intestine. 

It is difficul t to increase the proportion of 
sulphur amino acids reaching the intestine 
by feeding normal dietary ingredients unless 
the protein containing the extra sulphur 
amino acids is protecied against degradation 

• Genetically-modified lupin seed, 
conta ining a sunflower gene 
which stimulates protein 
production, can increase wool 
growth and liveweight gain in 
Merino sheep. 

• A recent CSIRO feed trial 
resulted in an eight per cent 
increase in wool growth and a 
7% increase in liveweight gain 
in sheep fed the modified 
lupins compared with sheep 
fed un-modified lupins. 

• The sunnower gene 
incorporated in the modified 
lupin seed produces a protein 
which delivers extra sulphur 
amino acids where they are 
needed to ach ieve better 
growth . 

Reseatcher Colin White c.hecks on sheep In a r~nt 
CS/110 feed Irie/ using genetici,lly-modified lupins, 
which increa!Sed wool growth and livewelght. 

in the rumen. Most fishmeals meet this 
requirement but they are too expensive to feed 
to sheep. 

Therefore an ideal protein for sheep is one 
which is high in sulphur amino acids, resists 
degradation in the rumen and is inexpensive. 

While lupins are the major. grain legume 
fed to ruminants in Australia, their value as a 
source of undegraded protein is limi ted 
by high rumen degradab ility and low 
methionine content. 

For example, Australian sweet lupins, 
L. angustifolius, on average contain only 
7.4 grams of methionine per kilogram of crude 
protein compared with more than 14g/kg of 
crude protein fur most cereal and oilseed 
proteins. 

CS!RO Plant Industry scientists modified 
the Austral ian narrow-leaf lupin, L. 
a11gus1ifoli1tv, r:v Wa,rah, to contain a sunflower 
gene which produces a protein rich in sulphur 
amino acids (23g/kg of crude protein) that is 
also stable in the sheep's rumen. 

The protein acts as an efficient package fo r 
del ive ring the extra sulphur amino acids to 
where they arc needed to achieve higher 
growth rates. 

The development of this modified lupin has 
taken more than JO years of research, 
includ ing a stringent environmental safety 
assessment. 

All CSlRO gene technology research is 
carried out according to the strict guidelines 
of the Federal Government's Genetic 
Manipulation Advisory Committee. 

Feed tri a l 
The CSIRO Livestock Industries feeding 

trial compared the nutritive value of 
genetically-modified lupin seed, containing 
the sunflower seed albumin, with unmodified 
(parent) lupin seed. 

The trial was also carried out to determine 
whether any differences between the modified 
and parent iupin seed were consistent with 
the modified lupin supplying extra rumen• 
protected methionine. 

The trial was carried out over six weeks with 
80 Merino wethers which were divided into 
two groups. 

The wet hers were fed 796g of dry matter per 
day of a cereal hay-based diet containing 
350g/kg of either the modified or parent 
lupin seed. L. angustifolim cv Gungurru , 

< < \} « ' ; '>» f y, ✓ 

TABLE 1 Effect of parent and modified lupin seed feed on livewelght and wool 

Responsa Pci eni lupi seecl llllc~ifioo lupin seed 

Ciean wool growth (days 1-21) 
(m1ll1grams per square cent ,metre per day. mg/cm1iday) 

Clean wool growth (days 22-42) (mg/cm1/day) 

Wool sulphur (days 1-21) (g/kg) 

Wool sulphur (days 22-42) (g/kg) 

Liveweight gain (days 0-4 2) (kg) 

Final weight (kg) 

0 118 

0 770 

3:i 9 

37 5 

90 

36 2 

W,ncl 

om 
0.832 

36 6 

38.5 

Uveweight 

96 

:l!i 0 
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Feed supplements ... ____________ _ 
620g of oaten hay and 30g of Siromin 
mineral mix. 

Wool growth and liveweight gain 
measurements were ta ·en during the trial. 

Scientists also took urine and faeces 
tests to measure the digestibility of organic 
matter and prote in and urinary purine 
metaboLites were measured as indicators of 
the amoun of protein ~)'nthcsiscd from the 
amino acids. 

Blood samples were taken from all sheep at 
the start and end of the trial and analysed fo r 
amino acids and plasma metabolites. 

Growth response 
A chemical analysis of the grains showed 

there was little difference between them in 
tt:rm5<-of most nutritional components but the 
modified lupin seed contained a 2.3-fold 
highor methionine concentration and a 
1.3-fold higher cysteine content compared 
with the parent seed. 

T e c were no significam differences 
between grains in organic matter digestibili ty, 
rumen microbial protein synthesis or 
degradabil ity of dry matter. 

Sheep fed the genetically-modified lupin 
seed achieved significantly higher rates of 
liveweight gain : nc wooi growth than those 
fed the parent - 7o/r and 8% respectively. 

Wool sulphur concent rat ion was also 
significantly higher in the sheep fed modified 

-Wool samples were &n, lysed using an Opti~I fibre 
Di&meter Analyser 2000, Which indicated an eight 
pet cent boost in wool growth from sheep fed the 
genelically-mcdified lupins. 

lupins (see 'fable !). All sheep in the trial 
main ained good health. 

The observed responses in wool growth and 
!iveweight gain in the trial are consistent with 
almost all of the extra methionine in he 
modified lupin seed being protected from 
breakdown in the rumen. This indicates it was 
the extra supply of sulphur amino acids to 
tissues which gave the groMh response. 

The results showed genetic modification of 
a feed grain can improve its nutrititive va!ue 
for ruminants. 

""'· --·"'---=-···~- --""'""··" ·=·· ··'"""=·- . ~----·--·-"' 

Future potential 
The breakthrough will yield lupins of 

higher nutritional value for livestock, with a 
resulting improvement in animal product"vity. 
About 200,000 !(1nnes of the l.2 million 
tonnes of lupins produced annually in 
south-western Australia are used on-farm as 
supplementary feed for sheep during the dry 
summer and early autumn period. 

The increase in livcweight gam and wool 
growth from the transgenic lupins could 
be expected to in:provc weaner survival 
and reduce t c incidence of tender wool 
adding further to the value of the modified 
lupin seed. The grain could also be 
particularly beneficial for fine wool Merinos 
bee;rnse of their susceptibility to tender wool. 

Acknowlcdgemenr: !1i i.1 research project rs 
parrly funded by rhe Grains Research and 
Devdopm1•111 Co171ora1ion. For more informarwn 
con!llci Colin }Vh ire, 
C\IRO Livestock 
Industries, by email on 
co!in. white@ii.csiro.au, 
phone (08) !)333 6692 
or fax /08) 9387 8991 or 
Tl Higgim, CSIRO 
Plant Industry, by m111il 
on 1.higgim@pi.csiro.au, 
Im phone (02) c1rn11. 
6246 5063 or fax ~u, 
/02) 62./6 5320. c mo 

for 1nforma11on on 

healthy grazing 
see 

Farmmg Ahedd, 

No. 109, page 58 
and No. 52, page 60 

This article appeared in the Aprii 200i edition of the Kondinin 1 oup's monthly magazine :--ar.ning Ahead. ·:·;-;c Kondinin Group holds tne 
copyright on the aricle but CSIRO has the unlimited right to reproduce the text royalty free :nits own publications. Reproduction of this 
text i::1 whole or part by any other publication or for any other purpose is not permitted wi!hout permission of the ?mning Ahead editor. 
For more information contact the :(ondinin Group on (08) 9478 3343. 

THANKS EXTENDED TO THE KONDININ GROUP FOR PERMISS ION TO USE THESE ARTICLES. INFORMATION ON 

HOW TO ACCESS MORE RESEARCH ARTICLES PUBLISHED BY THE KOND IN!N GROUP IS INCLUDED O PAGE 57. 
THESE ARTICLES HAVE ESSENTIALLY REPLACED THE R URAL RES EARCH PUBLICATIONS. 
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Annual Ryegrass Toxicity (ARGT) 
In Australia, tens of thousands of animals die from annual ryegrass toxicity each 
year and millions may be exposed or suffer clinical disease. Fatal poisoning can 
occur in sheep, cattle and horses. The disease occurs in areas of Western 
Australia, South Australia and New South Wales. CSIRO Livestock Industries 
scientists have developed an antidote to save poisoned stock and have 
demonstrated the effectiveness of a vaccine against ARGT. 

How are animals poisoned? 
Three grass species, annual ryegrass ( Lolium rigidum), blow-away grass ( Agrostis 
avenacea) and beard grass ( Polypogon monspeliensis), bear seed-heads which can be 
infected with a bacteria. The bacteria produces toxins, called corynetoxins, which can 
inhibit the formation of glycoproteins in the animal grazing on the seed-heads. The 
glycoproteins are important in many body processes, such as nerve transmission. 

1he bacteria are carried from the soil onto the growing grass plants by a nematode (microscopic 
'worm') in m id to late Autumn. The bacteria multiply rapidly in the seed-head and may be visible as 
yellow slime in Spring when the seed-head appears. As the pasture matures, the yellow bacterial 
slime dries to an orange appearance, and toxin levels reach a maximum. 

Poisonous pasture remains toxic throughout Summer until Winter; and poisonous hay and harvested 
seed remains toxic for many years. 

Recognising poisoned animals 
Corynetoxins build up over time in the animal. The time between initial exposure to annual ryegrass 
toxicity and any signs of poisoning can vary depending on the amount of toxin consumed . It may be 
as short as four to five days, or as long as several weeks . 

After consuming a lethal dose of toxins over a short period, stock generally stop eating and may be 
reluctant to move. If exposure builds up slowly, some animals are uncoordinated and display 
tremors and other nervous signs, characteristic of the disease . Initially these nervous episodes may 
only be occasional , and generally only in the early morning . Often poisoned animals will be seen at 
the rear of the mob, moving with a stiff-legged gait. They may fall over and suffer convulsions, but 
then regain the ir feet and appear normal. More severely affected animals may collapse and convulse 
for longer periods before standing . 

Saving poisoned animals 
CSIRO Livestock Industries scientists have developed an antidote treatment for animals suffering 
from ARGT. The antidote is a chemical compound that reverses the effects of annual ryegrass 
toxicity by binding to and aiding excretion of the toxin.s. This aids the recovery of poisoned animals . 
Field trials of admin isteri ng the antidote by injection i.n 1994-5 showed an average reduction in 
stock losses from 34 per cent if left untreated to nine per cent if treated. In addition to rescuing 
poisoned animals from death the ARGT antidote may have benefits for all animals in a poisoning 

·outbreak by reduc ing accumulated toxins in their tissues. Treated animals that have only consumed 
a sub-lethal dose of toxi ns regain condition quickly and show improved weight gains compared to 
untreated survivors. 

The antidote formulat ion has been licensed to an animal health company. Better means of 
administering it need to be developed. As yet the antidote is not suitable for extensive grazing 
systems. 

Developing a vaccine for stock 
Natural plant tox ins have a common feature; they are too small to be recognised by the immune 
system of the animals that ingest them. For this reason, an ima ls do not develop an immune 
response to them . 

CSIRO Livestock Industries scientists created a trial vaccine by giving the immune system 
something to get to grips with - a larger 'carrier' molecule to which a fragment of the toxi n is 
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attached. Antibodies induced following injection of this carrier tox in include some that recognise and 
bind to the toxins, conferring some degree of immunity. This technique has been used to develop an 
effective trial vaccine for ARGT. Industry support and funding is required to develop this technology 
into a commercial vaccine to use on-farm. 

Utilising this technology, CSIRO scientists have developed a trial vaccine for another plant toxin 
disease, lupinosis. An animal health company is currently trialing this vaccine on farms in Western 
Au~tralia. 

TOXIN 

... 

PROTEIN 

The vaccine is produced by linking the toxin to a protein carrier- so the toxin is then 
recognised by the animal 's immune system 

Further reading 
Agriculture Western Australia Farm note 6-92: Identification of ryegrass diseases that distort 
seedheads By Ian Riley, Research Officer, Plant Pathology Branch 
http :/ / www .agric. wa .gov .au/ agency/Pubns/farmnote/ 1992/f00692. htm 

Agriculture Western Australia Farmnote 62-95: Avoiding ARGT in high rainfall areas By Ian Riley, 
Nematologist, Plant Protection Branch; Chris Mayberry, District Veterinary Officer, Harvey; Bevan 
Kingdon, Development Officer, Busselton; Peter Arkell, Senior Development Officer, Bunbury; and 
Bill Smart, Development Officer, Bunbury 
http: //www.ag ric. wa. gov. au/agency/Pu bns/farm note/ 199 S/ F0629 5. htm 

Commercial and Business 
Development Group 

CSIRO Livestock Industries 
Australian Animal Health 
Laboratory (AAHL) 
Private Bag 24 
Geelong VIC 3220 
Australia 

Phone: +61 3 5227 5426 

Fax: +61 3 5227 5377 

Email: li-enquiries@csiro.au 
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Kondinin Group has b'een working in partnership with farmers for more than forty years to research and deliver 
information to help improve the business of farming . 

Farming Ahead - the monthly magazine produced by the Kondinin Group - is the primary means by which farmers 
can access independent research and the most up-to-date developments in agriculture Australia wide. 

More than $20,000 of members funds is invested in Kondinin Group research for every issue of the magazine. The 
results are published in the form of evaluations and comparisons of equipment ranging from tillage machinery to 
welders, computer programs and animal health products. Each issue also includes time-saving ideas and 
innovations. 

Other information in Farming Ahead includes the latest developments in agriculture from specialist researchers, 
state agriculture departments, the CSIRO and private consultants. This information is not simply reprinted from 
scientific papers. 

Rural business 
T~e rural business section of the magazine helps keep your farm business on track with articles covering areas 
including commodity marketing, succession planning, farm tax, superannuation 

I 

T~chnology 
Farming Ahead provides insight into new technology affecting agriculture through articles on topics including 
precision farming, computers and genetic engineering 

Livestock 
The latest information on sheep and cattle management and husbandry, feeding and animal health. The articles 
are written by veterinarians with years of experience working with farmers. 

Cropping 
Useful information on all aspects of crop production - from spraying to variety selection and storage. Articles are 
contributed by specialist writers, co-operative research centres, agriculture departments and CSIRO 

Health and Safety 
Farming Ahead shares useful, practical information on health and safety issues which relate to agriculture 

Ideas and Innovations 
This is one of the most popular sections of Farming Ahead. Time and cost-saving ideas and innovations from 
farmers throughout Au stralia are published with deta iled diagrams and photographs 

Machinery 
Each issue of Farming Ahead includes information to improve you machinery operation . Kondinin Group members 
enjoy: 
• Evaluations - Independent Kondinin Group assessments of machinery which include a detailed survey of current 
owners 
• From the Workshop - A Step-By-Step guide to workshop activities from servicing an alternator to diesel fuel 
injectors 

Science for Tomorrow 
This section contains news style information from the CSIRO designed to keep readers up-to-date with current 
r.esearch so the future of farming business can be sustained 

Pasture 
Practical information on varieties, disease and nutrition to help you get the most out of your pastures. The articles 
are linked with the livestock section to benefit your whole farm. 

Research Reports 
Every month the Kondinin Group invests $20,000 in a Research Report which examines a product, service or issue 
relevant to farming. Rather than employing you own investigator the Kondinin Group does the research and 
presents the independent information in 8-12pages within the magazine to make buying decisions easier 

The keys to Farming Aheads success 
As a Kondinin Group member you automatically receive Australia's leading rural magazine Farming Ahead , every 
month . Kondinin Group members recognise the value of information in the magazine and it was rated as excellent 
by 81 per cent of members surveyed during 1996. 

There are many factors which combine to make Farming Ahead the highest rating rural publication in Australia. 
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• A whole farm approach 

• The rural background of staff 

• Involvement of farmers 

• All material is practical 

'\ Positive outlook 

• Independent tests and evaluations 

• Quality information and presentation 

Another key to the success of the Farming Ahead is that is stays completely independent with strict separation of 
editorial and advertising content. No advertorial material is published. 

'At a glance' and 'In brief' boxes summarise articles giving you the facts so you can read them in more detail at a 
later stage. 

Authors are clearly listed and they can be contacted through the Kondinin Group. 

Wcirkboot Series 
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The Workboot Series is a collection of high quality, innovative books 
featuring Australian farming industries and the story of food and 
clothing from farm to supermarket. 

The Workboot Series books take an educational and entertaining look 
at modern Australian farming. For the first time, farming is explained 
so people of all ages and walks of life can discover where our food 
and clothing comes from and why agriculture is so important to our 
daily lives. 

Each Workboot Series book provides a balanced and comprehensive 
story of primary industry, including sections on The Source, The 
Farmer, The Product, The Consumer and The Environment. Current 
titles include Rice, Wool, Wheat, Dairy, Cotton, Honey and Timber. 

The books mix a detailed and lively text '-'.Vith full colour photographs, 
delightful illustrations of the cheeky cartoon character, Blunnie the 
Workboot, graphs, charts, diagrams, flow charts, activites, a glossary 
and an index. Interesting snippets of information are featured in Fact 
and Did You Know boxes so readers of all levels can access 
information. 

The Workboot Series resource kits complement the books and help 
teachers plan a term's work across the key learning areas with little 
preparation. Each kit contains detailed lesson notes, answers, activity 
pages to copy and product samples. Each kit also includes a copy of 
the relevant Workboot Series book · 
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1<onclinin Memhership 
Kondinin Group membership costs $163.90 per annum and this includes a copy of our monthly magazine Farming 
Ahead and significant.discounts on our manuals and other services. See www.kondinin.com.au for fu ll details of 
member benefits . Please note that Membership Plus is not available for institutional and corporate members . 

For schools and colleges we are now offering annual subscriptions to our docum ent delive,y website, Kondinin 
lnsite. Currently we have over 6,500 Kondinin Group articles, in pdf format, ready for download on Kondinin 
/nsite. The Agsearch engine developed by Farm wide is also incorporated into the site to enable users access to the 
best Agricultural websites available. 

An annual subscription to our document delivery site: \.VWW.insite.kondinin.com.au for non-members is $650.00 
Kondinin Group members will be charged $450 per annum. 

All subscription prices are for full text (pdf) access to Kondinin Group articles. The license we offer allows sh1dents 
and staff members unlimited access to Kondinin Group resources, preferably through your library or Information 
Resource Centre. 

Pl'ease don't hes itate to contact me if you require further details or for a two week trial ofKond inin Insite. I can be 
contacted on our FREECALL number: I 800 677 76 I 
Kind regards 

Joanne Baines 
Librarian/Information Officer 
Kondinin Group 
4/398 Great Eastern Highway, 
Redcliffe. 6104, Phone; 08 9478 8327, Fax; 08 9478 3353 
e-mail ; joanne@kondinin .com.au websites: www.kondinin.com.au www. insite.kondinin.com.au 

Welcome to Kondinin lnsite. 
Kondinin lnsite is the latest service created by the Kondin in Group to 
enable Austra lian farmers access to the information they need , when they 
need it, through the convenience of the Internet. 
There are two aspects to Kondinin lnsite, Kondinin Resources and the 
agSearch engine. Kondinin Resources is the name we have given to the 
material indexed in our own information database. This database may be 
searched and excerpts of some of the articles may be viewed. Currently 
only articles publ ished by Kondinin Group are available on Kondinin 
Resources. Many of these articles can be downloaded directly to your 
computer, others may be ordered directly from the Kondinin Group. 
Articles less than one A4 page can be downloaded free of charge. Articles 
of one page or more are charged for in Australian Dollars at the following 
rate: 
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THE •••• 
Tlie following two articles have been taken from "The Furrow" 
(Edition No I 200 I), a free publication produced by John Deere 

& Company. It contains articles on new farming techniques, 
scientific developments and, of course, machinery. 

Articles from around the world are featured, giving a bit of an 
insight into farming in other countries, however there are 

always some items from Australia. 

~As it is published by John Deere, it does contain quite a bit of 
advertising- which is useful when showing students the different 

types of farm machinery available. 

Copies of "The Furrow" and subscription can be obtained FREE 
by contacting: 
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"The Furrow' 
John Deere Limited 
P.O. Box 2022 
Crestmeade, Qld 41 32 
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re Australian !armers missing 
out on the benefits that can be 
gained by adoptmg controlled 

tr:iffic farming systems7 In many crop­
ping di,trim. soil rnmpact1<m by bri;c 
madunery has been iden11fied by 
rt'.')ec1n.:hers as a irn~ior problem. 

Y:dd 1mprl"Tmems ,,r up 10 15 per­
Lem h;"Jxc hcc11 t\:C L)rckd O\'fr :l 1.\·1dc 

r,mgc ,,r s,i il types by rcscard1crs and 
fanncr, \Vith rrn1l ts like this. they sug­
gt'~L tt1s time ror mon:' farmers h1 g1,·e 

controlled traffic farmmg (CTF) a g,1. 
Other benefi ts from CTF are: 
Reduced rnsts - fueL seed , fertiliser 

and sprays 
• LOll'Cr tracwr power rtqu11e111cms 

• Improved umclincss of openll it>ns 
• Creatcr at·rnracy of placmg inputs 
• Less operator bt igue 
• Erosion and watcrlogging control 
• lmpro"ed dlkicll(:y :md dkc11,·cncss 
t'f all upnati,,ns 

What is Contmlled Traffic Farming? 
CIT is a syste m whrre the wheel ll'idths 
of heavy m.ichmery arc matched, allow­
mg the tyres to run on the same perma­
nent wheel tracks. Raised bed farm ing 
systems arc a form of CTF specificallv 
usl'.d in cropping soils prnne 10 \\'JICr 

it}gging. 
CIT is rthJSt suited tt> continuous 

cropping systems which exclude li\'C· 
,tock from thr cropping arra . 

BAAT EditionNo21 

Researchers ha,·c found a key benefit 
,,r permanent wheel tracks is the elimi­
nation of soil compaction m rhe crop's 
root zone . Therefore, the padd(,ck under 
CTF has two distinct areas - road beds 
and rtl('t beds. Road beds must be idm­
ti lkd by rwt bemg cult11·atcd or planted 

Compaction and Trafficking. Don 

Yule, of Natural Re,ourccs Qucmsland 
and his collc,~~ues, haw found that thr 
first pas, of a tractnr causes 85 pcrccn1 
of the soil damage rcc,,rdcd by multiple 
passes. Therefore, to rrnnim1se sod Cl)m­

p:1C1 ion and structural degr,1d,11H,n 1n 
the roPt z,111e , a system must bc de,-el ­
opcd that maintains all lwa1·y trnilk 
ll'hecl, to the ,am~ r,lacr . 

7 
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Compact ion in I he roo1 
zom· has been found 10 lim 11 
roN growth a5, roots w11l only 
grow L'asily where I ht: soil 
streng1 h is kss limn 3 1vkga 

Pascals 

Compac1ion cnn also limit 
crop produrn,m by r,:ducing 

rainfal l infiltr:111on and st11l 
biologiol acti1•ity due to 
reducing I he size and number 
of soil pores. 

GrO\\~rs can stc 1hesr 
dfects by pullmg up plants 
and e:dmininia the soil and 
roots. ;nd b;· looking for 
eanhworms. 

Above: Making hard work of it. bent roots struggle through 
compacted soil. 

BAAT Edition No 21 

cqu:i!, l tonne of grJin, 
then J 30 prrc~m mcreasc 
in inldrra11on offers signifi­
cant opponuniues lor 
1mrr1Jl'erl produrnon. 

\ \\i rk ,n \Vf· st an 

1\ustralia in I 9cJ(J fo und 

ll'heat sown unJcr CIT h:rd 
a ; ignificam tfdunio11 111 

screenings 
This 111ay rel ate to 

improved ini'i!trJtion and 
a1·a1bbili ty of s0il 11101,tu rc 

CTF leaves I b· I 8 pe rccm 
or a p,,ddock UllSO\\'l'l and 
used for wheel tracks. 

This has rc,ulied in the 
pcrcep1ion thJt r adtlol·ks W11h tradili1mal traffic sys­

- ' tems, cn~n in :ero ull systems , 
a1 kas1 50 p,:rcent of I he sur -

•. face will be run over by the 
1rnctor, implements and har-

Left: The highly visible results of compaction shows up in stark 
layers following sheet erosion. 

under CIT II ill h,1w a yield 
rcdurnon 1lf 16 to l 3 per­
cent. But tin, \ia; not been 
lound w be I hr c:rsc . 
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ve,tcr wheels. 

Thcr~forc , m least 50 pcrccm of the root 
z,me 1\1ll be co rnpacred With ( TF the area 
,rnfficked can be reduced 10 16 percem and 
roo1 z,ine compJction caus,·d by trafficking 
reducrd t,J zero. 

To ,1chiew 1h1s. 1r,ictors, spuye rs and ha r-
1·cs1rrs need tu run on the sam~ permancrn 
!racks lmplemem wKlth should Ix equ;i\ or 
mu\11plcs of harl' tster width . 

Convemenl widths arc 2m or Jm wheel 

:pacing.sand t' . 9 or ] 2m harl'es1er width. 
In prac1 ice tl has hren iound. by 

Queensland research and extension teams. 
that most farmrr.s 3Joptmg conrrol\ccl traffic 
, 1an by m:uching only the s,:edrng and 
sprJ}' ~qlupn1en1 . 

,\1 krr,'est ,oil damage 15 1111.Jil. pro\'idmg 
c\mtfo ic,ns remain dry. Rrscan::herc; 10d1cJ1 e-

damage can be substanu,tl when harl'cst 
conJ it11111s arc wet. 

Yield Benefi ts. Reduced inlilLrmion of 
water is one consi:qu~n\.'12 of Sllil com • 
pacnon . This c~n prewm n ops fr,)m max­

imisrng potrnl ial water us~. 

Work from Gall l'n , L·nrver; i1r of 
Queensland . f1lllnd Jn .t\'cragt' 30 pncen1 

improvement fo r rainfal l 1nfiltration under 

controlkd traffic .systems. 

This perccmagr w:is ewn la rgn where 

crop residues pro1rcted the s,Hl smlace. 

Simi!Jr effect s were seen 111 CTF tnab ,m 
red hn1wn canhs in South t\ustra!r:.i. 

lmprw:rd mliltrat ion rc,ults in mor~ of 
1hr gr,,wmg ,e:i~lln rarnlall \)('1 ng ,11,uiablc 

for plant l'r\lJurnon, F[,\1(1-.ring the ruk ,,! 
thumb that 50m m of a\',11\abk 1110tstt 11T 

I hr table illu,1rntc, th is 
grnphtc:illy, sirnmng re,ulis \'rc,m \\'cstcrn 
r\ustr:r\ia research 111w whc,11 y;dd; umkr 
Cff and ur1di1 1,mal tr1ffic sy;,1ems. 

Dc,!'itc ilw fact that !6 10 l 8 l'crcc111 uf 
the CrF padduck \\'15 undtr wheel ,racks. 
yie ld unprnw1r1cm, ,11' be1wcrn 8 percent 
~nd 13 pcrcenl \\'ere recorded 

Seed mg rates lor ClT are I he ~amc J S fur 
nurmal 1rnffic. but the sed which wuuid 
rwmially be sprcaJ behind the 1yre m.1y be 
d1wnnl t1l ilw ,1dpcem rows. 

Rcsc:1rchers pomt uut th,11 1he srn l n,J. 
ume. nu1nems ,md mo1,1urc a1·a ilablr I(' th,: 
plunts is t ht: sam,· wi1 h CTF 

IL rs 1mly surf.tcr are., -., luch b 1ffec1cd hy 
pnm:rncni tr.rcb 

Other n:,ults fr,Jm \\rstern .\ust rah,1 .1bc1 
,oumcrac1. tl w pcrccp1ion thar CTF ,h11uld 

Table 1: Wheat yields in 1999 from controlled traffic and deep ripping trials in sands in WA 1480mm in 1999). 
All treatments ripped in the same year were significantly different. 

Treatment Deep Ripped 

CTF for 3 years 1997 

CTF for 1 year NT for 2 years 1997 

NT fo r 3 years 1997 

CTF for 1 year 1999 

NT for 1 year 1999 

NT= normal traffic 

Yield t/ha 

2.77 

2.6 1 

2.45 

2.61 

2.42 

% increase 
over NT 
13 percent 

8 percent 
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result in a redu ced yield per hectare. This 
work luoked at the irnpan of hue spray 
and fcnilizer :1ppllcauons t1 n crop per• 
iorrnance. \\'here crop;, were driwn <11·er 

at anLhcsis, l 00 pe.rrrnt y1rld lPss was 
recorded. hen with the widest spray 
booms and spreadmg wrdrh , l6 to l 8 pn­
cenr ol the crop \\'JS t raffle kcd. 

Energy Benefit s. Con trolled traffic iarrn­
ing can reduce tractur power requirements 
by SO percent. This result comes from work 
r::: rned out on hra,·y clay s1J1l~ at nor1113I 

tillage 11101st ure. 
This saving is due to CTF reducing the 

energy required 10 improve traction and 
clirnimring the need to tiil compaeted soil. 

ln hea vy ciJy soi.ls rhe energy required lo 

producr tracnon is 25 percent or th~ wrnl 
tracror draft 

Where tines foilow behind the tracwr tyre 
the power rcqurrt rnc:nt v,ill increa,e. Th is 

BAAT Edition No 21 

Above: Harvester and chaser bin at work, all on 3m wheel tracks. 
Below: What a Controlled Traffic Farm looks like -the.wheel tracks are obvious. 

inrrrase \\iii Ix Lhe sa me JS the percenwge 
or the implement width that is trJ!frckcd 
Obser1·a11c1ns suggtst that tractors fitt?d 
\1.-ith pneumauc lyres will rarely I raffic less 
tha n 25 percent c, f the implement widt h. 

Toge ther these 111creasc the power 
requirement by abou t 50 percent With CTF 
1h is power bec\)mes ava1bbic for proJucll\"e 
use ailmving larger implements to he pulled 
or incre:1sed \\·urk rates. Alternatively, ii 

allows smaller tra.:1ors to cover larger arcns. 
Reduced power requirements also 

"" resulLrd in reduced fuel con-

• sumption. 
Cost benefits. A major benefit 

imrnduccd by Cff is m1prt"-.:d 
accuracy of all operatrons. 
Quw1sbnd lani1ers opcratin~ 
ber-..1.'t'tn con1ot1r b:1nks hd\·e 
rcportd urnc and rnateriJ! inpu t 
reduciwns t)f mun: drnn 15 per­
ccm ll'hcn rhev changrd to 
d,Jwnsk1pe contwllcd traffic and 
n.)w croppi ng, tPgt1her \\' lth 

reduced dri,er htigue. 
\Vcstern Au:=.tr1han tri,ds h:1,'E' 

re poned :.1 3 percent reductwn m 
seed1:1g 0\-e rl ap and n -l 11erm11 
rcducrwn in spray cwnhp wb:n 
Cff is used 

The Jdchtion of m:ukt'r Jrms 011 

seeding cqu1pmrn1 . e,pwally ,,11 
equipmcm d1in:n by no\'tcc d1i1·­
~rs. w:1s found lt) ht: lp rcclurc­
,wcrlap sign: f1C:111t ly. 

\Vhere crops \'-·i th wide rnw 

spacing arc grc,wn 1 cg beans and maize, the 
u~t of rO\-\.' sprJylng rather than bl::rnke1 

sprnymg has been shown to reduce hcrbi• 
cid t: ust by 3~ ITHll~h ,1s 60 pacen1. 

ln newly ripp~d sms in die Wrnern 
Ausn;1lian sands. sprnying ofherbtucks \v:ts 
10 percent faster wnh CTF due t,i reduced 
wiling resistance. 

Other issues. \\iced w ntrul in tyre trJCks 
can be an issue and more work 1s be111g car­
ried out on this rn We;,tern Australia . 

Controlling woody weeds has b,en ;:i 

problem in the northern districts as habi­
ciclr is b, effc: nive in the dusty tyre tracks 
or on the plants, wl11ch arc stressed dur to 

bei ng squJshed under the tyre The usr or 
two spr,,y nuzzles m the tramlmt and sys· 
trm layouts." hich :itlt,w boom sprays 10 be 
d1'iven dow11 Jltern8ting tyre tr~ck,. lrn 
been found ro improrc trarnli rh~ wetd con~ 
rn,I. 

DGn Yuk from the Queensland 
Dep:-inmcm of Nc1 turni Re51.'un:~s points (iut 

another irnpon:int i~sue - precision CTF 
help, farmer, tP be murc ptT,i,e with :heir 
l)peratiniL~. and they cm do e;ic.h op~r:111o n 

m e.x:1ct rrbuon to ,i prt\"WUS or future 
opt~rat:nn. 

Tht' tntr,,ducu,,11 of bcu r gLUdJnce and 
autom:Hic steering sysll.!nb w1l! enh::mcc the 
benefi ts :il r,Jdy bring drn11mstrated by 
farmm c.dopti ng ClT 

(mnn;u111ai1 J11t15 wh;) iius rriTurr.d thf5 lt)c.1/(/ja/ fo, 

rhc (;r;.J!tb ik.:.curci; JnJ Di:~·d1•p11in11 t:( irpr11.wm: 
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Improving 
seed emergence BY CARO LI NE PETERS 

Gelling seed ~rr lo (/ good slan can 
bc":thc clilft1fncc IYltrccn a 
cli ~r.1 ppoinli11g Jiu 1TrSI or 1-ctl()ll\½ 
1 he n:1varcls. 

N 
n1 sem i-dwJr! 1d1e:us 11·11h 1.-,ng 
cokoptik::. ,mJ wider bu1 Lhmnt.'r 
lr3\'f5 :1rt' 1.iffrnng Au:-trali :.m htrm-­

ns 1mpr .. l\'t.•d c:mc:t)~l'JKf _ ~arl~ \'if.Our and 
higher yidds 

rhe whca:s. dcwlc,prd by the CSI Rl) 

Phmt Industry, :ibti rr,,l'idc the basis kr a 
new app1\iach w cwp rme r~c:ncc probkrns 
JSs11ci,11rd wi1h direct drill ,md w11,e1YJt11111 
fornm1~. partirnl:ffiy when cumbined ',\'llh 
recent ,ccd bed and seed ,·mergrnce 
rcseard1. 

llarkground . \l,bt modern sc1m-dwc1rl 
wheat, ha,·c a dwJrilllR ~fllf , rithrr Rht l or 
Rht2 \\ hH.:h redutf'S p!trnt he1c.hl, incrt.'ast~ 
n·,istan,T 10 lodgmg and incr,ases th,· lur-
1e,1 index (\'Jt1c; ,,I )!r:iin wct~ht 1,1111,1111 drl' 
rn.11 1cr 11·r,ght l. i lowr,v the,<: parncubr 
ch•. ::irf ing gt'nc·s also pwJuct .;/'wn , \\t'Jk 

1.okopuk~. which a1.·Ll) rd 1ng iO tll1f d1sgrU1 1• 

tlcJ Lmnn "l',mldn 't pu,h dm,ugh th r. skm 
tin ,i n,:c puddin{ . 

Long Coleo ptilcs. ·1 lw rnh>pt:k is 
t':-i:>(;'n t iJI f(1r SLH.\f.;;sful t:' 11Krgt'll((' :111d l:~rlr 
pbm \ 1gour. l )rn t' dl:' rn ... ,1 ha-, rmc-rgr:d the 
col.:opuk, which i, a ; h,·Jth 1h,11 cnciSl'S the 
hrs1 k:d. puslws through the Sdil ltl th~ srn·• 
ia,·,· 

1r1he ,·oknp:dc IS ,honn 1han the sowin~ 
dqJil1. the 1ir;1 leaf mu,11ri· 1,1 pu,h ,hwugh 
thf 51)11 ,md emcr~,- ii; :i t.l.: rk env11\111rnrn1 

The i(,111-:c r 1h1, 1ak,·s 1hr m,irc ,·ulnrrable 
' "· ' ' lttt.: 'K'nllm~ 1.; \1) :-:011 \TU~ung ;1nd dbc-l.St: :-. 

I!) !.ht' ::-LIil 

Cult-,iptilc kngrh, d1!kr ht'tll',:cn ll'hf,11 

,·,rnc1 ks and nun) Pl the Pldcr ,, hc:115 h.d 

111 11 ~ coif,,pu ii's. ,o c,itdd be 
~ll\\ n :1.1 rn urt? r,uwhk ~nJ 
grc,ufr depths, 

The nn1 CSIR,) 11!1c:n, :i re 
tbmg ~1 dillc:·rem dwarling gen~ 
\Rh1f\), wh1,:h dne, 1wt r~dun· 

the kngth ,, f the wbip11k 
Trial, :\i the Sirc:h1p Crnppi:11'. 
Gr011p sue 111 \ '1('ton,1 used 
wheat lines de,-clc,prJ lr,,111 
~l:1r:1 t,•:hid1 hJ~ the dwJrl1n~ 
grne Rht8 i ,rncl lt,11~ ,:,,kuptil, 
hn,s HJ lh,-rd 311d l11>1g111 .1 

In the,c tnJI , . the m·1•; Imes 
were ,,,wn JI 5. 10 JnJ I 2c:rn. 
I he deeper suwin1; Jep1h, d,d 

1\·duce r1dds 11rnrg11rnlly f:il t'Jig; 
,11,· / 1, but 1111li to t:quJI 1hr 
)'lt' ld nf r,r,rn 1~ U.·t l/nJ i :,0\\ n in 

nd,i:t..:cnt plot:-:. ,n )l m. 
Rc lt.1ble t m(rgi.> n..:e fn.J m 

depth 1·:1il Jli,J \\· brner usr 0f 

nwbture ;u 5\W• mg JnJ coun\a• 

'1ll the dft:cs t;f Ulk\ tn sr1w111g 

drr1h,. 
In s11nulJ1n l ,tuhbk tn:ib, the 

Ion~ ,·okuptilc \\'heat; ,h,J\\ <'d 
l'\('11 .~H\l ltr \('f :.-,,lli\ 1t:, b:, 
i."111E't~ing .3(1 \.1 hhll.'r th.-rn °'htH't 

cnkopuk \1. 'htJl:-; undl'.r 61/h,;1 ,) 1· stuhhk. In 

tht?sl· :-Jnw tnJb tl1t: lone. ..:ok ... ,pti!t'. 
,e,·diini,'., :tbP pr,,ducl'd "0-\, 111,,re Jr, nut ­
lt:i m lh: hr.:.t 1·111Yl' \\ e ... ·k:,, ;l"itt·r s.._1w111g 

Early Vigour. In add11i,111 1,, L,ng ,·,1k,1p-
1lks. 1\~~t~<t1d1c rs Jrr .tbd incrcJs111g the IG1! 

~i:t· h~- jdcllin,e. k)r hl\l,Kk r but 1hrn111: r 

lea\\~:,. :\~ re~ta rchrr Pr l;n.'g R~h(t:ke "-Ug· 

gcstcd \\ l" Jrc nuki n.~ \.\'lh·JI b t.1 k 1111,re l1kr 

!1Jrkr, \·\"l lh hil\Jdn k ;l\\'5 xnd .l \ 'l~1\t\1 ll~ 

C.l~h :sruwth lidhl! 
111:tnb \\ i1h ":. irl~ i'ig1..,ur -;h,td": thr ~ ... ,11 

rnorc quirkly dl·..:n-,.bll1~ n-;1poLllH 1n ;1nd 

1mpro\'ing tfw ,1hil11) l,1 thr pbru to com-
1xt1· wirh wn·d~ 
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\'1gorLlUS early gnlw!h has alst', !wen 
as"Jciaml \\'it h increased water use :md 
grntcr n11rogrn upt,1ke l<J rcdure the 
risk ol nut.ril?m f!tlws into !,!,rl"undwall"r. 

The lt,ng cole,,pulc. early vigour lines 
ar, b,:111g r:irget,·d l,l meet the demands 
l'I AltStr::il1a's ~outhrrn grain??,rowt'r~ 

Coupled w11h other rrccm CS IRO 11·,Jrk 
Pll rnluced tillering l111cs. future wheats, 
which wtll ht' ~\',til nblt- 111 2\10 1/2002, 
,h,mld he mNc suited t,l the southern 
cm·in,11111c111 :rnd ramfall pJ tt,·rn, 

Othn nc11· "·heat, bred ror tr:111spi rn11,111 
cffictency "ill be released inr., the 1wnhern 
" ·heatbclt , where cn,ps arc Lngely grown ,in 
:,fGrtd S<)il rnni-::.tLHC . 

Seedbed from the roo t's eye view. 
Flcf,lre thc,c 11,·11· 11·hc.its llt'wmc :11 ai\Jble. 
L.~IRO s,,i l s,·1c111ist. Dr _John Passioura SU!,<­

gl:~l5 i.,.1rmers dig up ::.:omt:: pLmt:- a few 
week; afrn ,·mergcnc·1· r,, d leck ii there 1s 
.tny ob::tructi,in rt> roor gr,,,,·th . 

Roc,t:, can <.;t,'ll:,l' ~tdn•r-;c c-...,ndn1ons 111 thl' 
~\)ti ~u'-h ,b n,mp;Ktion, tempcratur(', dis­

c'3~L. drynt:ss and ~ahn i1y ~md send ~ign:.ils 
w Lhe h.> d\'C:-, IO clnsc 1,.hh\·11 :-i11.1 m:1td and 
~low g 1\1\\ th 

Thr""it' resp~1n:-.t:s lh.'ctir frt1m the dn·c.:lop­
mcnr ,)I t!w lir,r kJf, c",cn bdore moistmc 1s 
,1,1u:1H) lim11111g. 

Dr PJSSll'UC1 -::,uc.ge:-l'.' fan11c.·r-. h;\\'(' :1 re\.\ 

tollis at thclr d1spo,.il rn m.akc the seedbed 
a, h,,s111ubk to J\lc'lS ,ts lll<ss1hk: 

• Fertilise r bands 
So"'mg f.-nil ,,n 111 a b,111d IH-Jp11 .md 10 ,Hh: 
side ,,[ 1he ,ecd \\'lll mu,.: the ronr s to 
prohi1.:·c11~ around the band :md f.:'\Tntud ll y 

ll' t' rk their 11-.1y 10 the ce nll't'. Th ts ,1llc,ws a 
much largn proporrion ol knil,scr r,, he 
taken up by the cr,, 1, thdll ,r the lcniliscr 1s 
untlorml) spreJd 

• So il amcliora Lion 
If rlw soi l b lrnrdsc1t 11l~ ,,r 1,ronc r,, cru,1 mg. 
U>r gypsum nTr} It;\\ year~ ;.md take ~!e p:; 
1,, impr,,l'c rlw h-1·l'I nf ,1rgJn1c maun, by 
re1a1mt1f.!_ ~tubbk~ ,:1nd rcdunng lht Jnwunl 

Pi 1illage. For ch 1dH ... ~)ils .tppl~· a fmc gr.-tdc 

Sowing depth (cm) 

Figure 1: Change in grain yield with increasing 
sowing depth of three long coleoptile lines. 
(Trials sown at Birchip, after fa llow.I 

t>f lime to increase rhc lcl't:I ,lf pll and 
reduce Jlummrnm anJ mangan~se wxicily. 

• Raised beds 
Some farmers in rhe high rn111ra11 :mas t>f 
Aumalb arc in,talling raised lwds t,) prc­
\'Clll watcrlog)!ing and ak,ng the way h:11-r 
picked up rh,: hcndits or .:0mrollcd 1raff1c, 
redunion 111 Cl'illpacti,,n, precise applica­
t i,,n of frn ili,crs and pr,t i.:1dcs. and 
increased 1rnff1cabili1y 10 impr,i,·c rhc time­
liness of t>pn:1tions . 

• Retnin stubb les and use minimum 
ti ll age 

Compr,rn1i ses arc olrrn ne.:cssJ r) , and 
rc t,1111in g stuhhks c,111 c.iuse machmcr'.· 
hl,,ckage, , dbeasc. pest and l'<'Sidual herbi­
udc problems. H,Jwtn:r, rnn,e1v:i11on i.irm-
111g pr.1ctir,·, 11·i ll hcip l\l m:unt :un s,nl struc-
1 urc. Jncl ,1rg,1111c mancr icl els . 

In th e future. Root growth is restricted in 
h.1rcl soil, but roots c:tn sti ll find 11':iys llf 
movm~ through dense soil using 111at.T(ij) ­

<lres . Macroporcs arc th,: channels and holes 
ldt behind by prel'ious r0ot-s nnd s,,i l ,>rgan-
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isms. Roots groll' ,:,1sily down them to 
access subsoil moisrurc and nutrient,. 
Howel'n, if th,·n· me rew macrop,))',:s. 
the roots wtll Jcccs, ,mlr ,,ime or the 
moisture :,nd nutrknrs 

Dr Mac K1rb)' hum CS IRO umd and 
Water 15 using now] X-r,1y 1rd1111qucs 
t,i , 111dy ro,>t distributions and the soil 

cnvir,111111,:nt 111 which roo ts gww. 
Dr Kirby has f,,und the s,lil near 

mac1\,p1.1rrs co111;1ins more r1.)t1t s. It al~o 
cont ai ns more nutrkm s and rnic roorgm1-
1sms than the bulk of rh,· soil bt:rween rhc: 
macrop,,rcs (see Tahlc). 

Tap rm>tecl pbnrs. :tnd p,·1Tnnials such a; 
luct·nw. are goL)d nt , . .:rl'a,ing m~Kropor1.·s 

.111d might be used in a const:n·:uion fanning 
;,trJtegy <.ks1gncd r,i I-mild up ,,rgamc m:itter 
,md maintain soil st runurc . ,\nnual pl ,11HS, 
\vhid1 ha\·(• d fibrous rOl)I S)'$lcm. :11-r 1w1 ;1~ 

good ,tt cffar ing manop,.>rcs. 
Rcscard1 undenakcn by Dr 1':11il inr ,kl,· 

JI ,\gnrultu re \'ict,,na - Ruthcrglrn . ,s 1drn-
11fy111g bcnf11ual b,1ct,T1,1 in the snil ,ur­
nrn 11dm~ iht· t\:,1t, Jnd ml1cub.ung tl w!:cC::­

m1..:1\1l)tJ~~m1sms nrnn \\·ht·at rnt,ts Some of 

tlw usrlul bac:tma isol.ucd help m.1ke pho,­
phl>nt, more a1·,nlabk 10th,· pb11t , Jnd oth­
ers stimul:ne 111trpgcn fixalll1n . 11111 i,11 l,1bl1-
nn ury inocubri,m resu lts hn,-c sh,)wn :m 
111l:!'f,t:-it' in ro~)l hr,111ching ol up LO l 32 \\... 

• (dn~l! lh.' fldCl'$ lS d ,·t's,·t11 ch v. 11tc1 ~,it!iJJ11 l,1111i 1 

( omnH1tllu1 11(iJb l~'h, 1 ha, J)lt'fld''Cd 1h1 :, n1<:Jln i<il (m 

t!,c Gwin:- Ri::£Jnli atttf Dn·dop,,,rn; Corp11llll!OII 

Biological and chemical ditterences between soil around macropores and the rema ining 
soil. 

Soil Property Soil around Remaining 
the macropores (bulk) soil 

Tota l bacteria (ug/g) 10.14 3.34 
Carbon (%) 0.55 0.245 
Nitrogen (% ) 0.056 0.034 
Phosphorus (mg/kg ) 17.4 8.8 
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The following articles are samples from Meat & Livestock Australia 's Sustainable 
Grazing Systems Program, Prograzier magazine. This publication is a useful resource, 

focusing on strategies for sustainable production and pasture management in grazing 
enterprises. It can be obtained, free, by completing the form below . 
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Using natural predators for pest control 
b-9 Researchers 
~ Finding answers 

KEY POINTS 
■ Provide nectar producing trees and 

shrubs to feed predatory insects, habi­
tat and food for birds and sugar glid­
ers. 

Leaf eating beetles can cause 
enormous damage to trees, espe­

,._cially when they are under stress. 

The larvae of some beetles also attack 
1pastures. 
, But there are complex relationships 
ou t there in the paddock that can help 
minimise the damage they do. These 
complex relationships depend on trees 
and shrubs - particularly those that 
produce necta r - to work effect ively. 

Two distinct forms of beetles are 
active in defoliating trees. Scarab bee­
tles, of which the chris tmas beetle is one 
example, hatch from the familiar curl 
grub larvae (red and black-headed 
cockchafers) which attack pastures. 

The other is the leaf beetle 
(Chry;:omelidac) which ca use consider­
able damage to Eucalypts and Acacias. 

The adult scar<1b beetle feeds on euca­
lypt leaves and often swarms in large 
numbers in spring and summer. 

Magpies, cu rrawongs, starlings and 
ibis all feed on sca rab beetles. 

Scarab beetle larvae are also para­
sitised by wasps of the brilliantlv metal­
lic-coloured family Thymzidae. , 

The females a.re often flightless and 
can resemble ants. Thev burrow in to the 
soil to lay their eggs rn\ curl grubs. 

However, the wasp requires fertilisa­
tion after only one or two eggs have 
been laid . Females cannot fly to a nectar 
source so the male regurgitates to feed 
her during copulation. The male wasp 
must feed on nectar every day, but can 
fly no more than 200 metres from nectar 
bearing trees or shrubs. 

The ad ult beetles also ha ve their own 
parasites - tachinid flies that lay their 
eggs on the head and thorax of the bee­
tle. The fly larvae burrow into the tissue 
of the scarab beetle, rapidly killing it. 
Tachinid flies also feed on nectar. 

Other predators on scarab beetles 
include Boobook Owls and Sugar 
Gliders. Both require dense cover in 
which to h ide during the day. This is 
best provided by acacia scrub. The gum 
from acacia is an important part of the 
Sugar Glider winter diet. 

They are unable to surv.ive long with­
out it. 

Prograzier: Win1er 2002 

SAWFLY 

~ Female 
thynnld wasp 

The 'spitfire ' grubs of the Eucalyptus 
sawfly (either Perga affinis or P. dorsalis) 
and other related species, are a familiar 
sight on eucalyptus trees. 

Sawfly are pests of open woodland 
and ornamental trees, rather than dense 
forest . Indiv idual trees often suffer 
complete defoliation, but severe infesta­
tions over large areas are uncommon. 

The repulsive looking larvae spend 
the day clustered io groups. If dis­
turbed, they raise their heads in unison 
and regurgitate a strongly eucalypt -
scented yellow fluid. At night the grubs 
disperse and feed on foliage. 

In the related genus Pseudoperga, 
females will stand guard over their 
eggs and young larvae for several 
weeks. This is to protect them from 
predatory wasps and tachinid flies , 
which remove them or lay eggs of their 
own parasitic larvae to feed on them. 

During the feeding phase of the 
sawfly colonies, larval survival is asso­
ciated with the number of individuals 
present. At normal population densities 
larval survival is nearly complete. Ln 
less than half normal populations few 
survive to pupation. 

Few birds will ea t sawfly larvae . 
Crimson rosellas and gang gai-ig cocka­
toos will. Both these species are restrict­
ed to forests or dense woodland habi­
tats - further indication that sawflv can 
be controlled by a greater densi'ty of 
trees and integrated ecosystem. 

The key to control of sawfly is to 
build numbers of predatory wasps and 
tachinid (Bristle) flies, both of which are 
dependent on nectar supplies. 

MOTH LARVAE 
One of the most common eucalypt 

defoliating caterpillars is the gum leaf 
skeletoniser, Uraba lugens. Attacks on 
larger trees do not usually ca use signif­
icant damage other than unsightly 
brown leaf skeletons during late sum­
mer / autumn. Attacks on saplings may 
result in total defo liation and death. 

The larvae of the gum leaf skeletonis­
er is parasitised by sma ll flies and 
wasps, whose own larvae develop 

inside the moth lava and kill it. 
Similar damage can be caused by 

caterpillars of the autumn gum moth 
(Mnesampela privata) feeding in groups. 
Older ca terpillars of the species con­
sume all leaf tissue, sometimes leaving 
onlv the mid-rib. 

Both the eggs and larvae of the 
autumn gum moth are parasitised bv 
other insects. The eggs are attacked b~ 
minute black wasps which lay their 
own eggs inside the moth eggs. The 
you ng wasps develop inside the moth 
eggs before emerging as adults, pre­
venting the moth eggs from hatching. 
The larvae of the auh1mn gum moth are 
parasitised by several larger wasps 
which lay their eggs in the body of the 
moth larvae . The developing wasp 
larva eventua lly kills the host grub. 

The third group of caterpi llars that 
damages Aus tral ian native trees are 
those of the Geometrid moths or 'loop­
er' caterpi lla rs. One of these is 
St11 t/1111orrhopa a;•lwtista, which is often 
associated with dry schlerophyll wood­
land. Young rnterpillars feed only on 
the leaf surface but older caterpi llars 
consume all the leaf. As an area of 
woodland is defoliated if takes on a 
brown appearance, almost as though 
trees have been scorched by fire. 

The eggs of ' looper' caterpillars are 
often destroyed by a predatory bug that 
sucks out the contents of the egg. Eggs 
are also a parasitised by a minute black 
wasp, while grubs are destroyed by 
several species of wasps which lay their 
eggs in the body of the ca terpillar. 
Other grubs may be ea ten by birds or 
infected with a fungus . · 
■ Information supplied by Richard 

Weatherly, Connewarran, Mortlake, Vic. 

My favourite place 
Tom Dunbabin, Dunally, Tas 

A grassy cliff top, the Tasman Sea 
to the north , with a backdrop of 

hills covered in Eucalypt forest to the 
south. 

To the east is a long white sandy 
beach, with a barrier dune system of 
native vegetation and a lagoon 
behind , and to the west a sheltered 
bay, lined with forest. 

This place is natural ; quiet yet 
dynamic ; warm yet fresh ; sheltered 
yet exposed . In it I can feel 
free and isolated, save for 
the forest robins search­
ing for grubs, and the gan­
nets diving for fish. The 
scene is just as it would 
have been for Aborigines 
a thousand years ago. 
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Soil microbes - the underground 

.. powerhouse of pastures 
DA Researchers 
ft::" Finding answers 

THE old cliche 'out of sight, out of 
mind' certainly applies to soil 

microbes. We are rarely aware of 
these microscopic organisms, dili­
gently working away in our soils. .. 

The occasiona l field mushroom pop-
ping out of the soi l mi ght attract our 
atten tioh, gastronomically speaking; or 
some o( those brightly coloured toad­
stools. 

However, it should also remind us of 
the mass of microscopic filam ents of 
soil fungi that are decomposing organic 

• matter and recycling vital nutrien ts 
' back to plants. 

Because soil microbes cannot be seen 
by the naked eye, it is hard to moni tor 
their activity. Measurement methods 
can be complica ted. 

Researchers in northern NSW have 
found a positive link between earth­
worm numbers and soil microbial bio­
mass. 

"Conditions thil t favour earthworm 
activitv also favour soil microbes," says 
Greg lodge, p rincipal scientist w(th 
NSW Agriculture .in Tamworth. 

''So one way to get a handle on 

My favourite place 
Warren King 

One of the first places I think of as 
a favourite place is a paddock! 

Not just any paddock though, this 
one is part of the SGS National 
Experimental site at Carcoar and it is 
a real 'slice of landscape', 

In a hectare and a half there is 
ridge, slope and gully; south and 
north-facing aspects ; weeds, native 
perennial grasses and lilies, as well 
as magnificent yellow box and ribbon 
gum. 

Here is an ecosystem writ small -
biodiversity and landscape hand­

in-glove. I nearly stepped 
1 on a brown snake here. I 

p · 1 ~ r identified Early Nancy for 
/ . '1/ 1 the first time here, Funny 
, I~ thing is, the worms seem to ,m. ~/ like it too - we found more 

~ , here than anywhere else, 

:YI) "'t'A'/" ···------~ 
{/ 
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microbes is to monitor earthworm 
numbers. It is far easier to count earth­
worms in soil than it is to measure soil 
microbial mass." 

He said one way to get an indicator of 
soil health was to d ig for 
earthworms in late winter or 
early spring, when soils are 
moist. 

"Aim to find more than three 
earthworms per spade width -
20 x 20cm square and 10 cm 
deep)." 

Another easy way to moni­
tor the health of your soil 
mi.crobes could be to look at 
the Ii tter levels on the soil sur­
face, says Kath King, of the 
University of New England 
Armidale NSW. 

"High litter, of good 
quality, means healthy 
microbes," she says. 

Pasture litter is dead 
plant ma terial that cov- ,,: 
ers the soil surface. 

It protects the soil sur­
face and provides an 
important ground ,; 
cover, helping to 
reduce water, sediment 
and nutrien ts lost by 
surface runoff. , 

Most of the water 
used or lost by a pas­
ture is by evapotranspi­
ration; water used by the 
plan ts is transpired· and 
water that evaporates from 
plant and soil surfaces is 
lost. 

These losses can be as 

The rate at which Jitter is broken 
down to particles of organic matter and 
incorporated into the soil depends on 
litter quality 

Clover provides the high­
est quality litter, foHowed 

by green leaves of grass, 
dead leaf ma terial and fina l-

ly dead stem material. 
Clover can be physically 
broken down in a matter of 
days through the activities 
of so il invertebrate ani­
mals into par ticula te 

organic matter tha t 
washes into soil in the 
next rain shower. 
Dead stems, made of 

tougher material, 
can take many 

months to be incor­
porated . 

Once in the soil, 
· these organic par-
ticles are in a kinder 
environment for 
microbial action. 
Temperature and 
moisture condi-

-. tions are more 
favourable for 

microbes than in the 
surface litter 
layer. 
"Because clover 

litter is such a high 
quality source of 'micro­

bial fodder', when man­
aging li tter it is a good idea 
to try to use dover litter in 

1 
spring when the nutrients 
released by microbes will be 

high as 200-400mm a year, 
depending on the amount of 
litter and bare soil. 

High amou nts of litter 
(> 1500kg/ha or three hand-

Soil microbe 
hypogastrura 

sopped up by plants in their 
spring growth, and not lost 
through leaching. This helps 
prevent acid soi.I problems 
encountered in southern 

fuls per square foot) can slow water 
losses, particularly in summer. This 
makes more water available for plant 
growth, 

Kath says litter also protects the soil 
by reducing soil surface tempera tures. 
Lower temperatures and higher soil 
moisture make conditions more con­
ducive for so.ii microbial activity. 

Litter is one of the major sources of 
fo rage for invertebrate an imal 'decom­
posers' and soil microbes. 

Australian pastures th rough legume 
use." 

Native pastures with moderate levels 
of litter in northern NSW have 5-10 fold 
greater rates of water infiltration com­
p,ired to bare soil surfaces. 

"Increased water infiltration into the 
soil makes more water available for 
plant growth and reduces the Iikely­
hood of excessive runoff. " 

But chemicals leaching from the litter 
of some plants, such as phalaris, can 

Prograzier: Winter 2002 
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reduce the germination of subterranean 
clo\'er in ,iutumn. 

" In these si tuati ons, litter levels may 
need to be m anaged to ensure adequate 
levels of clover in the pasture," Greg 
says. 

In summer rnin fil ll en\' i ron ments, 
excessive litter levels in native pilstures 
ca n also reduce clover emergence by 

Mushrooms and toadstools (above) 
should also remind us of the mass of 
microscopic filaments of soil fungi 
(right) that are decomposing organic 
matter and recyc ling nutrients back to 
plants; and the microarthropods (far 
right) hypogastrura (facing page) and 
earthworms that are in ou r soi ls. 

■ Most soil microbes - bacteria and fungi -
are in the top five cent imetres of the soil ; 

■ For optimal activity, most soil microbes 
need temperatures in the range of 15 to 
35oc and adequate soil moisture; 

■ Bare, exposed soil surfaces are hostile 
environments for soi l microbes. They are 
too hot and dry; 

■ Soil microbes are an essential part of the 

physica l restriction of the germin ating 
seed I in f; or through shad ing. 

So gr,1z ing in late sun1111 er-ei1r l y 
autumn may be required. 

Lit ter ca n h ave an overa ll ben efi cia l 
effect on cl.over germination w i th large, 
hea lthy seed l ings nnd more rapid estab­
lishment occur ring in areas wi th litter 
compared to bare soi l su rfaces. 

'.4--

KEY POINTS 

chain of breakdown of litter, dung and 
plant root residues, and the recycling of 
soil nutrients from soi l organic matter ; 

■ High levels o f organ ic matter also 
improve soil structure and water in filtra­
tion and increase the ability of the soi l to 
hold water in the plant root zone; 

■ As well as the ir nutrient cycling role in 
soil, microbes enhance soil structure with 
fungal filaments physically binding soil 

"Our main m essage here is thilt pas­
tu res wi th a low level o f l itter overlying 
the soil surface have low soi l microbia l 
activity," Kath says. 

Kath King , University of New England 
Armidale NSW kking @u ne.metz.edu .au 
Greg Lodge, NSW Agriculture Tamworth 
greg.lodge @agric.nsw.gov.au. 

particles together while microbial exu­
dates glue soil part icles into water-stable 
soi l aggregates; 

■ Like grazing livestock, the pasture soil 
microbes need to be well fed for a healthy 
system to be operating; and 

■ As with your livestock - the higher the 
nutrient content (or quality) of feed for the 
microbes, the better they perform . 

Research o n a fert i lised, sown pasture of phalaris­
white clover o n the Northern Tablelands of NSW 
showed that for every sheep grazing the pasture 
there was the equivalent weight of four sheep 
underground in mic robial b iomass. For some fer­
tilised native pastures in the SGS program, this 
ratio was as high as o ne sheep above ground to the 
equivalent of 12 sheep below ground in microb ial 
biomass. 

Out of sight-out of mind 

,. . 
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HEALTHY 

• Our main message 
here is that pastures 

with a low level of litter 
overlying the soi l 

surface have low soil 
microbial activity.• 
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Focus beyond the paddock and onto 
.. off-farm management impact 

Researchers 
Finding answers 

FARMS are usually a mixture of 
mini-landscapes within a larger 

landscape. Yet most decisions are 
made at a paddock level and may not 
reflect what happens across the 
landscape. 

... 
The cha llenge for p roducers, accord -

ing to War ren King of NSW Agriculture, 
is to bcttJr unde rstand how a ll the com­
ponents ~n the landscape interact so 
they achieve their a ims for the whole 

• property, rather than tryi ng to op timise 

KEY POINTS 
■ Think beyond the paddock. 

■ New areas of biological control. 

■ Envi ronmentally friendly products 
strike chord with consumers. 

happens in nearby paddocks. 
"It is obviously impra ctica l to mai11-

ta in similar levels of biodiversity in 
every paddock, but it is important to 
consider the different ecological niches 
across the landscape and, where poss i­
ble, mainta in examples of each -
whether these be dry and wet grass­
lands, wood and shrub lands, wetla nds, 
ripa ri an zones and waterways." 

crop pests." 
He says man,1gers s lwuld resist the 

temptation to 'cle,ir up' those last a reas 
of native plan ts, as these may be the 
refuge fo r useful predators. 

WEEDS 

Weeds a re a lways of concern to far m­
ers. The focus is usu,1 lly on those weeds 
that affect production. 

However, fro m a native biodive rsity 
pcrs pec ti vt•, Warren says it is a lso 
important to consider the environme n­
tal weeds - those weeds tha t m ay only 
ha ve a sm.i ll impact on production, bu t 
Cim take over in native areas. 

• the management of ea h paddock sepa· 
- \a tely. SURROUNDING LANDSCAPE 

"Weeds such as brida l creeper a nd 
blackb,·rries a re vPry competitive a nd 
m,rny rnre and , ·u lnerable species are 
thn',1 tc1wd by them. Weed ma nagenw nt • Warren says the re a re patterns of bio· 

d-ivers ity within pad d ocks, betw een 
paddocks, between forms and within 
regions. 

"We need to think beyond the pad­
dock because each paddock dot's not 
exist in isolation," Warren savs. " Water, 
nutrients, soil, seeds an d ;nimals a ll 
move across paddock boundaries." 

He savs biodiversitv ,Kross the land ­
scape is· more import:rnt tha n within a 
paddock because the maintena nce of 
some spPCies may depend upon what 

Our favourite place 
Erin Gorter, WA 

Unti l ten minutes ago, I was not 
consciously aware that I had a 

special place that I gravitated to 
when the need arose! 

When asked to identify and write 
'\ about a 'favour ite place ', 
. .,,. \ , ') I made myself a cup of 

l ·, '"It}({~ tea , found a chocolate 
I \ · V' , . biscuit and sat on the 
· 2.- / .. / s ide step of our veran-

.,,...,::;.c // ~ _'\ iif( dah in the sunshine to 
I X1

' think about the ques-
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, tion at hand . 
I sat there for at least ten minutes • 

gazing at the trees that border the 
paddock; counting the day-old lambs 
frolicking with their mothers; watch-

' ing the blue wrens hopping among 
the plants; listening to the magpies 
singing in the trees . 

I thought of many places I enjoy, 
but none of them fitted the 'favourite ' 

.

1

, description. It was only then that I 
realised that I had been sitting at my 
favourite place all along! " 

Prograzier: v,.:,nier 2002 

He says when thinking about tht> needs to takr into accoun t all the li kely 
man agemen t of a la nd scape it is impor- im pacts of the wl'eds p resen t when 
ta nt to consider how on- .-----------..... Lfocid ing upo n conl rPI 

HEALTHY s ite management may 
affect not onl y the diver­
s ity of species with in a 
fa rm, but also the di ,·ersi ­
ty of species across the 
surrounding landscape. 

rneasu res.'' 

He says there are man y 
questions that need to be 
asked including: LANDSCAPES 

He sa vs with tlw ma r­
ke ting of 'environmenta l­
ly friendly' p rod ucts 
becoming more im por­
tant a nd a w<1y of obta in­
ing a p remi um from con­
cerned cons umers, an 
important par t of a ny 
env ironme n tc1 l man<1gl'· 
mcnt syste m is to dearly 
demonstrate that the 

■ Do you horbour weeds, 
pests and d iseases that 
could sp read into 
neighbouring areas? 

■ Are there beneficial insects, birds and 
reptiles that can help control pests0 

■ Wha t con tribution could be made by 
your property to wider landscape 
goals? 

■ ls your water ma nagement influenc­
ing the hydrology of surrou nding 
areas, s treams and ri\'e rs? 

■ ls your chemical use ha ving a n 
impact on the food supply of native 
insects, birds a nd repti les? Spray 
drift may not be a prob lem, but if a ll 
the predatory insects and other an i­
rm1 ls are affected , they can ' t do a use­
fu l job for ypu in h,, Jpi ng to m.i nage 
some of your pests. 

Wa rren says biological cont rol of 
weeds and pl'Sts is a p refem~d practice 
for manv farmers. 

" A ne~' a rea of biological cpntrol is to 
maintain a reas of diversity so that 
predatory insects, bird s ,md bats, for 
exa mple, a re avai lable to help rl'duce 

who le l.indscape is be ing ma nilgt'd 
i1 ppropr iate,Jy. 

He sa \' S llli1 11 Y farmers remain rnn­
Cl' rnl'd abou t the off-s ite im pacts of 
unthinking clwmi ca l use. The endosul­
pban affair clearly dl'munstrated lhat 
unwise use of chemicals se\'erely da m­
aged the ca ttk market beca ust' con­
sumer~ a nd a utlwrities do not want 
chemica l res idues in me,1t . 

"Sim il ,1 r concern:- L'X i~I with biod ive>r­
sitv and we need to think abou t how 
be~t to ma ,uge thC' many ecosystems 
that sus tain our form s," Warren says. 

" Farms no longer o perate in iso lation 
from neighbours and tlw more WL' can 
do to understand the interre la tionsh ips 
a mong parts of tlw landsca pe, the more 
e fft>ctive our m,111ilgement wi ll be. 

"Tota l q u;i lity n~anagement and con­
tin uous improvement are key aspt'c ts in 
dL•,·cloping " quali ty assura nct:.~env i­
ronmental m,111agement system th;it can 
be used to ma rket f.1rm prod ucts." 
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Assess·ing profitability and sustainability 

;# 

Researchers 
Finding answers 

SGS national research sites had a 
strong focus on both productivity 

and sustainability. 

There are currentlv wel l established 
methods for presenting the• producti v i­
ty and profitabili ty t>f research resul ts 
(kg / ha and $/ ha), but Ill> recognised 
way to prrsent sustainabUity infonna­
tion . Moreover, the re'search often does 

,not continue long enough to 'prove' 
some of the resource impacts. 

1 
Tb overcome this limitation, <1 pr,1cti­

ral economic framework w<1s de,·cl ­
oped in 5CS to en.ible a 'trip le bottom 
line' report on the' n~sul ts of treatments 
from the nMiona l cxpt' rimcnt sites. 

Thi s fr,11nework took ,1Ccount of both 
the production and natur.1I resource 
results, combined both me,1sured 
resu.lts ,rnd the subjective assessments 
of the scientists, and rnuld be <1pplied 
consistentlvacrt1ss all SCS rt>search si tes 
and theme;. 

The focus \V4l S L)n prc•senting vvlthin. 

one simple tr1ble, the gross margin, the 
key production implicMions, thl' off­
fMm and on -farm imp,icts on the 
resource base, and cln O\'e rall assess­
ment of the treatment. 
Using the fram ework 

The kl'y clcmrnts for making deci­
sions about adopting SGS mcssdgcs, 
and for comparing th1c national L'Xpcri­
ment trea tments, were considered to be: 
■ Profitability as indicated by Gross 

l'vtirgin, but tempered with an indi­
cation of the key conside rations 
involved in dl'ri ving the CM . 

■ On-farm reso urce impacts given as ,1 

subjective rating, between -5 (m,1jor 
nq:;ative impact) and +5 (major posi­
ti\'C impact), together with a list of 
the major upsides or downsides. 

■ Off-farm resource impacts gi\'en as a 
subjective rating, bctwet'n -5 (major 
negati ve impact) and +5 (111<1jor posi­
tive impact ), togcthl'r wi th a list of 
the m,1jor upsides or downsides. 

■ All clements combined into an 
Overa ll Assess ment - the pros and 
cons for e,ich tredtment. This needs 
to include information on risks, l ike­
ly variability, ease of implementation 
and other considerations. 

The purpose was to p rovide produc­
ers w ith not onlv the trad itional infor­
m.1tion on how' .i tre,1tment changed 
wool prod uct ion, or profi t per hec ta re, 

Prograzier: Spnng 7002 

Evaluation of Kikuyu pasture treatment at Albany, WA 

On-farm Resource Impacts 

Rating -5 -4 - 3 -2 - 1 o 1 2 3 @5 
Key Impacts 
• Low groundwater recharge 
• Low nutrient losses 
• Low or nil soil acidificat ion 
• Low soil erosion risk 
• Reduct ion in broadleat weeds 
• Low plant diversity 

Profitability 
Gross Margin - $279 per hectare 
Other Key Considerat ions 
• More fert il iser required 
• Improves wool characteristics 
• Maintains live-weight over sum­

mer/autumn 
• Increased costs associated with 

kikuyu establishment and higher 
stocking rates 

• Additional management skill s 
needed compared to traditional, 
annual pastu res . 

Off-farm Resource Impacts 

Rating -5 - 4 - 3 - 2 - 1 0 1 2 @ 4 5 
Key Impacts 
• Reduced salinity risk 
• Reduced eutrophication of water­

ways 
• Reduced erosion of river and creek 

banks 
• Reduced sediment in waterways 
• Increased potential invasion of 

waterways and native bush by 
kikuyu 

Overall assessment 

Pros 
• Provides green feed all year 
• Allows high stocking rate without 

supplementary feeding 
• Reduces salinity risk and soil ero-

sion 
• Increases returns per ha 
Cons 
• Poor winter performance when 

legume content low 
• Increase sheep worm burden due 

to green leaf in summer/autumn 
• Kikuyu is susceptib le to frost 

Evaluation of annual pasture treatment at Albany, WA 

On-farm Resource Impacts 

Rating -5 -4 - 3@-1 0 1 2 3 4 5 
Key Impacts 
• High groundwater recharge and 

nutrient loss 
• Rapid soil acidification 
• High soil erosion risk 
• Increased weeds 
• Increased soil nitrogen ferti lity 
• Increased soil non-wetting 

Profitability 
Gross Margin • $100 per ha 
Other key considerations: 
• Changing feed supply can weaken 

wool 
• A lot of supplementary feeding 

required 
• This is the traditional system, so its 

well known and easy to manage 
• Fits easier in to a cropping rotation 

than perennial pastu res 

but to also prov ide a range oi other 
information to tell 'the whole story' on 
the likelv effects of that treatment. 

As ,in .example of how the framework 
can be applied, two contrasting treat­
ments from the Nation,il Experimen t 
site at Albany, WA, appear ,ibove. These 

Off•farm Resource Impacts 

Rating -5 - 4@-2 -1 O 1 2 3 4 5 
Key Impacts 
• High salinity risk 
• High eutrophication risk for water-

ways 
• Erosion of river and creek banks 
• Increased sediment in waterways 
• Loss of Flora and fauna 

Overall assessment 
Pros 
• Productive pasture with in growing 

season 
• Legume provides N input 
• Suitable for set stocking 
• Can produce good hay or silage 
Cons 
• No production in summer/autumn 
• Poor dry res idue in autumn 
• Signi ficant amounts of groundwater 

recharge 
• High risk of acidi fication, erosion 

and non-wetting soils 
• Subject to weed invasion 

w ere ,1 tr,1ditional, annual pasture, ,rnd 
a kikuyu based pasture. 

Pn.id uet:·rs are enthusia~tic about i ts 
relative simplici ty whik providing key 
inform,-1tion for an asSl'Ssment of the 
tinanci,1\ and environment11 I pros ;ind 

cons of a p11rticular research treatment. 
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Decisions, Decisions: the path 
to on-farm practice change 

.. 

Changes are continually going on 
in everyone's life. While some are 

forced on us, most change occurs 
when a person wants a different out­
come. 

If graziers want to impro,·e tht'ir pro­
ductivity of thei r farm , their profit o r 
sustainability, th ey have to mdke 
changes to the way they operatP. 

Some changes, such as a brand of 
drench a re simple; while o thers, such as 
changing frbm set s tocking to rotat iondl 
grazing, can be complex . 

Jn both cases, people go through a 
series of steps to make the change. 
_· fractice ch;inge is a three stage 
process; 
a. ·Mot ivation - the reasons or des ires 

fo r wanting to change practice. 
b. Explorati on and Trial ing - plann ing 

what changes to make and how to 
make them. 

c. Doin g it - tak ing the new practiC<' and 
adopti ng it across the farm. 

UNDERLYING PRINCIPLES 

~ During the SGS Program, ,1 Practice 
Change model was developed from a 

__ combina tion of extension theory and 
practica I experience from producers, 
researchers and ex tension practitioners 
in the program. 

The diagra m outlines no t only the 
elements of the process of change but 
a lso highlights the transiti ona l deci­
sions made between each e lement. 

SGS PRACTICE CHANGE MODEL 

The t-r,111 si tion between l·ach of the 
thr:ec phases is important as it invoh-es 
significa nt decision making steps. 

Unless decisions a re made and there 
is follow up act ion, there wi ll never be 
any change. 

This implies a continuous planning, 
trialing, r1doption and evaluation cycle. 
The model also suggests an increasing 
level of com mitment as a person moves 
through the phases of the pract ice 
change model. 

MOTIVATION PHASE: 

Creating a reason or desire for want• 
ing to change practices ... 

Motiv<1 tion is created by the anticipa­
tion of either a possible ga in or a po ten-
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Decision to seek further 0 

opportunities to improve 
the grazing system 
•·----· 

Decision to 
seek more 
information 

Motivation: 
A reason or desire to 

change practice 

Figure 1: The SGS 
Practice Change 

model. 

tir1 l loss, and is an essen tial ingredient of 
e,·cry change process. 

Poss ibl e gain : The strongest desi re to 
change is usually crea ted by exposure 
to an opportunity, where it is possible to 
em·isage a possible gain . 

Irrespective of which perspective is 
ta ken, tht' re;il isation of <1 potential 'be t­
tering' of .i current position is a strong 
motivator. 

The effectiveness in demonstrn ting a 
possible gain to a person is partly deter­
mined by the goals and aspirations tha t 
the ind ividua l has. 

Potential loss: At the other end of the 
spectrum, the desire to change may be 
crea ted by appreciating the potentia l for 
a future loss. 

In summary: 

Motivation is created by recognisi ng 
a poten tia l gain or by anticipat ing a 
loss. Recognising a gain is a stronger 
motiva tion to change than a threatened 
loss. 

Decision to build the rt 

practice change into 
the farm operation 

-·-- - ...:::cl. 

New in for mat ion, s imple monitor­
in~ / benchrn ,irking tools 11 nd industry 
recognised ,1ssessment proced ures tha t 
a llow fo r market disc rimination can 
ass ist in crea ting the mo tiva tion to 
change. 

Delivery of these tools ,md prod ucts 
through a non-threa tening process is 
essential. 

EXPLORATION ANO TRIALING 
PHASE : 

Planning what changes to make and 
how to make them ... 

The Exploration & Trialing phase 
in vol ves working through u series of 
logical steps. These include: 
■ Seeking a range of possible solutions 

to the prob lem . 
■ Deciding on an c1 ppropria te pract ice 

that fit s the goals/v ision. 
■ Weighi ng up the options and dealing 

w ith conflicting me~sages. 
■ Developing the ,ipproprintc skill s tu 

Prog razier: Sp·,r,g 2002 



.. 

Winter 2002 BAAT Edition No 21 

SGS reports on 5 years of R&D investment 

successfully adopt the practice 
change. , 

■ Gaining support from the 'inner cir­
cle' involved in decision making. 

At this stage it is not necessa rily a s in­
g le solution, ra ther a range of possib le 
solutions or options. 

Financial implications are significant 
(but not the _only) impacts sought. 
Considerations on lifestyle, future aspi ­
rations and goa ls further influence the 
evaluation of options. 

VISION: A picture w ill begin to 
develop an ' in the mind ' of wh,1t is seen 
to be different. 

Failure to have this p icture can often 
lead to frustration through wanting to 

\ hange but not being able to describe 
the change. 

' This often leads to unwi se invest­
' ments of time, money and emotiona l 
resources. 

'COMFORT ZONE' AND RISK: 
During this phase alternuti ves are 
quickly evaluated and the unpalat.:ible 
responses dropped ou t. 

Usually it is those practice cha nges 
that fit the cu rrent 'comfort zone' that 
are retained for further exa mination . 
Additional 'fil tering' also occurs and 
generally it is the practices that ca n be 
incorporated without dramatic disrup­
tion to the current farming situation 
that a re pursued. 

AVERSlON TO RI SK is critica l dur­
ing this phase of adoption. Up to a ce r­
tain stage in the exploration and trialing 
phase, 'participation ' can occur without 
having to make any significant inte llec­
tual, emotional or financia l commit­
ment. 

This occurs without a significant cost 
(except for time) a t farm walks, field 
days, workshops, semina rs and confer­
ences su pported by brochures and hand 
out material.. 

Progressing past the 'tyre kicking ' 
stage usually involves a larger commit­
ment. 

SKILL DEVELOPMENT: Increasing 
the technical ca pacity to u nderstand 
and then apply the principles of the 
messages is critica l. Confidence, level 
of knowledge and skil l ca n reduce the 
anticipated ri sk. 

SOCIAL SUPPORT FOR DECI­
SION MAKING: Before large-scale 
practice change is contemplated on an 
individual farm, it is common to gain 
support from an 'inner circle' or closer 
group. 

The major support providers are fa m­
ily members, other fa rmers (farmers 
talking to farmers) and trus ted friends, 
advisers and /or bus iness partners. 

TRIALlNG becomes a cr itical tool to 

Prograzier: Spnng 2002 

assist decision-making. 
Trialing has the advan tage of min­

imis.ing the risk with individual prac­
tice change, highlights the benefits and 
the difficulties and allows testing of 
parts of a more complex system. 

The more there. are locally based trials 
that demonst rate an 0~1tcome and 
whe re producers are aware of the 
results, the more. the perceived risk is 
reduced. 

A key aspect of trialing is the need tu 
show short-te.rm results, say within a 
one to three yea r period. Financia l ben­
efits are common ly sought. 

Importantly, if the practice change tri­
aled on a small scale does not provide 
the response anticipated, it is easy to 
revert back to previous practices with 
minimal disruption. 

In summary: 

The exploration and trialing phase 
involves working through a series of 
logi ca l steps to build confidence in the 
proposed practice change and to reduce 
the risks. 

This includes deve loping the skills 
and to gathering the necessary 'social 
support' to make the change. 

Tools that dSs is t in demonstrating 
(and measuring) the impacts of practice 
change, both at demonstrations and on 
an individual's property, are vital. 

Appropriate support activ ities, 
whether they are group based or one­
to-one. opportunities are essential. 

FARM PRACTICE CHANGE PHASE: 

Supporting the implementation of 
change ... 

SOCIAL SUPPORT: Many tradition­
al extension programs cease to provide 
support during this phase of the prac­
tice change process. 

In some cases, whole farm practice 
change does occur, especially if the 
result o f the changed practice is above 
expecta tions. 

lf the response is below expectations, 
s lower than expected, or the impact 
takes a long time to manifest, then prac­
ti ce change will probably be slowed or 
abandoned al together with reversion to 
previous practi ces. 

Peer expectation, persona l suppo rt 
and encouragement helps maintain 
commi tment. i ·his support may be in a 
group environment but may be equally 
provided by one-to-one support. 

Public recognition of achievements in 
practice. change, via form wa lks, farm 
field days, presentations a t seminars 
and through the mass media, provide a 

powerful means of reinforci ng practice 
change. 

SCALING-UP: The r<1te of adoption 
from a trial to the whole fo rm wil l varv 
depending on whether th e practic~ 
meets expectations and the capacity to 
implement the change. 

At this stage the wide spread adop­
tion primarily relates to the degree of 
confidence in 'scaling up' the trial. 

In summary: 

The farm scale phi1Sl' hinges on the 
degree of confidence in the practice 
change. This w.ill be harder to main tain 
if the resul ts are below expectations or 

-an' slow to be red I ised. 
Tool s that allow the impacts of the 

practice change to be measured at c1 

' h igher order ' (fo rm-scale) MC criti ca l, 
and support structures need to: 
■ FacilitMc ,the discussion and explo­

ration of unexpected issm•s ,rnd con­
sequences t.h.it occur during practice 
change, either through group or one 
to 01w acti\'ities. 

■ Provide opportunities for positive 
public recognition and acknow ledg­
ment of the practice ch,mge. 

Maintaining confidence and commit-
ment to the practice change are the keys 
to farm-scale adoption. 

Source: Final report of the SGS Social & 
Adoption Harvest Team 

My favourite place 
Rod Dowe 

My favourite place is an odd 
shaped patch , fenced seven 

years ago to enclose a streamfed 
soak , three remnant areas of trees, 
and allow controlled grazing. 

A pond has been excavated , the Red 
Gum, Peppermint, and Box have been 
joined by regeneration plus plantings 
of "exotics". 

It's wonderful to see the reversal of 
the biodiversity loss signs - declining 
species complexity, dying soils and 
inevitable soil loss. If allowed, Nature 
can create. 

Through ongoing regeneration, it 's 
now a valuable source of clean , clear 
water for downstream flow and pump-
ing for stock watering . :,1c-.-

There is visible biodiver- /~--~~'.' 
sity above ground, trees, \ ; i ., 
birds, insects, waterlife, '\ · · , ·-.,__ 
plants : animals and, \ \ , 
more importantly, through "-" -~\i. 
the laying down of organic -..., ' ,. · ': 
matter we are creating new, r· .· ,. · 
active living soil, with ,~:;{¥·"' 
abundant biodiversity 
underground. 
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J Managing the Grazing SysterTI 
-------' 

.. Managing native pastures for 
better livestock production 

.. ~c.,. On-farm research 
:r" Results 

NATIVE pastu res are the most 
widespread pasture type in 

the temperate high rainfal l zone. 
Yet little is known about thei r 
producti .ity. 

General~y rcg<1rded as a low input 
option, w l)ere production and pa~ture 
guality is like ly to be low, they are more 
Likely to be used in wethcr and store 
rn ttle production systems. 

_: J 'v1ost na tive pastures arc dominated 
by percnni;il grasses. Some of these 
(those known as the C3 grasses -
Wa llaby g rass, A11stroda11tho11ia spp. and 
weeping grass, A1icrolae1111 stipoides) a re 
tolerant of grazing, have good feed 
'gua lity' ,ind respond to fert.il.ise r. 

Others Me frost-sensitive and s um­
m er growing - the C4 grasses that arc 
main ly producti\·e in late spring or 
summer, depending on rainfall. 

Accord ing to C reg Lodge, principal 
research scientist M the Centre fo r Crop 
lmpm\·ement, Tamworth, NSW, live­

.. stock production from native pastures 
can be improved in two ways. 

"The first involves 

Superphosphate and sub clover provides 
high quality feed for livestock in winter­
spring. This native grass/sub clover pas­
ture was grazed at 8 sheep/ha, compared 
with nearby unimproved native pasture 
grazed at 6 sheep/ha. Litter from sub 
clover is rapidly incorporated into the soil 
increasing organic matter, microbial 
activity and labile carbon . This gives a 
well-structured soil surface with tower 
runoff and improved water infiltration. 

liation and allows it to regenerate." 
'Sub ,md supn' increases the quanti­

ty and guality of green fo r.ige in winter 
and sp ring, allowin g produ cers tu 
change to breeding ,rnd finish ing cntl'r­
pr.iscs in more fan1urable areas. 

However, tll('SC sys tems require c<1rc­
ful management to ensure the dO\'Cr 
dnes not out-compete the native grasses 

management to reduce 
und esir.ible spec ies such 
as wiregrilss (Ar istida 
spp.) and /or increase the 
abundance tif more desir­
dble species," Creg said. 

HEALTHY 
and th ,1 t exn•ss nitrogl'n 
prndu ced by the dove r 
docs not lead to weedy 
p<1stures or acid soil. 
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This invo lves the 
matching of grazing and 
managenwnt times t0 
key periods in the plant's 
life cycll' (flowe ring, 
;;eed ing · and seedling 
recruitment) to man ipu­
late species composition. 

Greg sa id l<1rge increas­
es in livestock produc­
ti on can be achieved bv 
removing low quality 
plants that ca use seed 
contamination of wool 
and meat. 

LANDSCAPES 
ANIMALS 

" Livestock 
production can be 

improved by 
increasing the 

quality and 
quantity of green 

feed on otter. • 

In summl'r rainfall 
envi ronments, nati\·e 
grasses may also need 
increased grazing pres­
sure in summer to allow 
for adeguate legume ger­
mination in autumn . 

'' For: wool producers, 
suc h ~ystems ca n 
in c rease stoc kin g rate 
and WO()! production. 
But they c,111 inc rease 
fibre diameter, reducing 
pwfitabi lity." 

Sub c lover m ,1y also 
increase g ro und cover 
le\'els in nati\'e p.is ture 
and, compa red with cPn­

''Secondly, livestock production can 
be improved by increa~ing the quality 
and quantity of green feed on offrr. 

t.inuous gr<1zing, large incre<1ses in soil 
mi c robial activitv recorded. Thi s 
improves the health of the sys tem. 

"This can be achieved by using 
superphosphate an d subt(•1-ranean 
clover, or some fo rm of rotational graz­
ing th~t g ives the plant a rest from d efo-

Ma ny na tive pi!s tures continuously 
gra1/,ed at low to moderate ~locking 
rates . Compared with continu ous gr,1z­
ing, changing to <1 s im p lv 1,.vo o r four 

p.iddock ro!Jtion (4 weeks grazing--+ 
week,;; rl'St; or .:t weeks gra zi ng-12 
weeks rest) co tild h,1n' major bl'nd it~ 
fo r li\·es tock as wel l as for the pasturl'. 

Lives tock bendit~ occur mainly b1· 
increasing th e amount of green fr;ragt· 
avai lable to tlw s tock or, wi th longer 
re~t pNiod,;, by providing a feed buffer. 

" lncrensed green fe,:d i,s the main dri­
ver of ,111im,1l pn1duc tion," Greg said . 

A feed buffer ('s t.inding hays tack' ) 
has d istinc t ,1dva ntages in dril'f envi­
ronments, since pn,ducers know how 
much feed is in front of tlwm and thev 
have time to plan for a lternative man­
,1gcml'nt str<1 tq;ics (supplemcnt,1ry 
feeding, ag istmen t, selling of surplus 
stock) in unfavourabll' se;is.:>ns. 

"W hi le rotation~ Cilfl be Hc:-.iblc ,rnct 
incrl'ilsed or s k>wed, derwnding on the 
se,1s011, th eir 1nl1in d i1n is to conserve o r 
ration the feed »upply. T lw p<1 s h.1rcs 
wi ll not d ramatica lly ch,mge species 
wmpositil1n, unil'SS the f)eriod s of g r,v:­
ing ,rnd re's! co.incide wi th those key 
timl'S in the plant ':, life cycle." 

Exce%iv,• periods of rl'st may lead to 
increilSl'd standing dead grass, rcduc,'d 
amount ()f g rcl'n and le% flowering . 

Howev<." r, n'sting nf n.iti,·c p,1sturc 
can ha ve severa l be1wfits, particularlv if 
the rest pl'riods a rl' around -+5-90 d,1ys. 

" lt allows for the build up of litter. 
which is trampled wlwn stock gra7e ilt 
incrc,lSL'd ra tes. Thi~ litter protects the 
soil suri,1ce, add ing to gruu nd COH'r 

and is an importan t source of fo ragl· /pr 
soil microbes." 

AbPul 1500-JOOOkg/ ha of litter (mPrl' 
th,111 three handfuls per squilrt' foot) arl' 
neeckd to minimise the effects nf r;1in­
drop impact, slow w.itc r runoff and 
reduce soil surfocc t,'mpe r,1 turcs. 

\rVith litter level s and gwund cover 
above 70'\,, m{>r<' rnintal l inti.ltrates the 
soil and more watc• r i,; n1·a.ili1bl,, for 
plant growth. With high levels of litter 
ilnd a moister, cooler so il s urface, a bet ­
ter envfronment is provided for :,nil 
micro-organi s ms and c•.irthworms. 

"Compared with <lr<'d~ that a rc cnn­
tinunusly g ra zed at the saml' stocking 
rule, rotat ion,, ! g razing of nah\T pas­
ture,- in northern !SW has led to a 
th ree-fold inGrc•;i sc in soi l micn,bidl 
activitv and ,1 four-fo ld inc rl'ase in 
e<1rth1v"o rm numbers," Crcg said. ·'T hi;, 
impro\'enwnt in ~otl he;ilth ca n directly 
benefit plc1nh and li \'0:-;tock produc tion 
becausl' p<1sturc~ grow more gn:•cn leaf 
for longer period~. " 

■ Contact : greg.lodge @agric.n sw.gov.au 

Prograzie r: ~uTffrE-: .?00? 



.. 

Winter 2002 BAAT Edition No 21 

MORE PROFITABLE ANIMAL PRODUCT ION 

Integrating the Production System 

Stress-free handling & nutrition 
the keys to quality beef 

On-farm research 
Results 

ALMOST 10% of Austral ian 
beef falls into the category of 

'dark cutters '. That's a potential 
,. loss to the industry of about $36 
· million a year! 

However, by fo ll owing simple gu idL•· 
, lines in cattll' m.:1 n,1gement and h,1 n­

dling. much 0f this loss ca n be ,l\"l>idC'd. 
And there Me flow-011 benefits, sud.1 as 
reduct>d bruising, imp roved anim<1I 
wclfar(• ,rnd rc'du cl'd weight loss. 

Acco rding to the MSA Tips and T()(>ls 
08 ca lled 'The effl'C t of pH on beef c,1t· 
ing qu<1li ty ', at the hl'ilrl o f the d ark cut­
ting problem is till' relatipn ;:hip 
between pH (the <1 cidi.tv-alk.ili nit y 
sc<1le) ilnd muscle g lycogen le,·els. 

Every animal has energy contairwd in 
its muscles in the fo rm of glvrngen. 
Oncc' the' ,rnimal is dc<1d, tlw mus ·le 
glycogen is co nverted to lac ti c acid 
w hich ca use's pH to fall. 

" The more glycogen there is, the 
more lact ic acid will be produced," the 
MSA Tips and Tools says. "This is good 
beca use lactic ,icid em1ble;: the pH to fol l 
to w i thin tlw acceptable 5.J0 to 5.70 
range 

But animal, :,hurt on gh-cogen, pro­
duce insuffi cient lil cti c ilCid ,1fter 
slaughter and till' pH will sta1· high . 
This is bad and resu lts in d,irk meat. 

lithe rnttle .ire being snld th rough iln 
MSA underpinned market, the m.ixi­
mum pH allowl'd is 5.70. Circase;, with 
a pH abtwe thi~ will not gradC' M SA and 
are excluded from m,111y meat br.ind,, 
food sen ·ice opcr,1tions and markets 
~uch dS the Jap.inl'se trade. 

Tr,1nsport ;, tress, h.indling str,•ss ilnd 
weather strC'ss .ill reduce muscle glyco­
gen levels. 

1 Select cattle on temperament, as well 
as performance . 

2 Familiarise animals to handl ing and 
human contact. 

3 Ensure cattle are on a rising plane of 
nutrit ion prior to marketing. Enable 
growth rates of at least 0.6kg/ day. 

4 Provide susceptible slaughter cattle 
(those with a high value and potential 
for discounting for dark cutting) with a 
high energy diet prior to marketing . 

5 Where possible exclude heifers in 
oestrus from slaughter consignments. 

6 Market bulls separately. 

KEY POINTS IN BEEF QUALITY 

..J The acceptable pH range is 5.30 to 
5.70 for guaranteed eating quality. 

::J Eating quality is reduced and more 
variable above 5.70. 

:::J A high pH (>5.70) will generally 
result in "dark cutting" meat. 

:J Energy (glycogen) levels In the ani­
mal at slaughter are important in 
obtaining a pH within the accept­
able range. 

:..J Stress or exertion will result in cat­
tle losing energy. 

J Guidelines for minimising the dark 
cutting risk in your operation are 
available from Meat and Livestock 
Australia at www.mla.com.au. 

C lycogen levels arl' influenced by the 
amount and value of the fe.:d th<lt the 

glyco/1,en loss. 
To minimise thc• amount ui ~tres:, 

when 111ust0ring, il l'Oid using clC'ctri c 
prudders m dngs. Rattle•:, or flappers 
ca use il'ss strc~s. Anv cxcc·ssi ,·c noise 
will ;ilso inCrl'ilSC stress. 

As energy con tinu<'S to be lost while 
,rnim.il s are transported and p irded , it 
is import,rnt to 111ini111be the loss by 
n1,1k ing thl' time from tr,111sport to 
sI,wghter as ,hort as possibl e ,rnd F .iy­
ing attention to tr,111~port and pre­
slaughter conditions and practice. 

\.Yeather c•x trc•mes als,) create ~tress 
,111d increase g lycogen use. 

Cittlc use cnngy in colJ wc<1lher 
maint<1ining body lc'm pL'rJture. 
Likewise. whl'n cattle «re hot , they pant 
and sweat in ,111 <lttempt to coo l Lhn>ugh 
eva poration . ag,1in using cnvrgy. 

To m inirni,L• co lJ animal has been eating in 
the mc,nth before slaugh­
ter. HEALTHY \Yt' tl thcr s;tres~, c(1 tt1t., 

~hou ld be ~old .rnd 
trucked in gond condi­
ti c,n. In cold wc,llher prc·· 
trnnspor t i t'cding i, p<1r­
ticulMly important. 

C1 tt1c, receivi ng high 
leveb uf nutrition from 
feed lot r<1 tions or first 
class pasture will hil\'e 
high glycogen lel'els. 
Restricted intake or low 
qu.il i ty feed w i ll sign ifi­
c,rntly redun• glycogen, 
often bel ow critical levels. 

When an animal is 
exp0sl'll to a new cm·i­
rnnnwnt, unfamiliar 
;,ound s or new .in imals in 
the socia I group, they ca n 
become stressed. 

ANIMALS 

Wind chill from r,1in, 
~leet and wind i~ ot ten 
morl' detrimental th,111 
cold t,·mpcraturc' .i lonc. 
If t lwrc is a grazier's Jlert 
forecas t. it might bc• .in 

option to po~tporw 
trucking c.i ttle until the 
weathn has improl'ed . 

When that happens thl' 
glycogen stored in the 
muscl e;c is r<1pid!y 
mobilised to C'lldble the 
anim.il to run or <1ttack. 

• Glycogen levels 
are influenced by 
the amount and 
value of the feed 
the ani mal has 

In hot Wl'.ithcr, ca ttle 
shou ld be truc k,•d M 
night tc, minimi~e heill 
c'xh,1ustion. 

eaten in the month 
before slaughter. • 

attic are most at rist.. 

In the c.ise of sc1·ere strc•ss nr C',c'rtion . 
it t.ikes ut least fi,·e d<1ys of good nutri­
tion before energy stores st.irt to build. 

Poor mustering or handling during 
yMding and transport loading incr,'ases 

7 z:: tr rrJt r: ru· 11 :IT :rt 
7 Don't market for slaughter too soon 

after purchase. 
8 Comply with manufacturer's instruc­

tions regarding the use of HGPs. 
9 Avoid market ing in, or through , weath­

er extremes. 
10 Only market healthy anima ls for 

slaughter. 
11 Use well designed fac il ities for 

slaughter stock preparation. 
12 Consider supplementary feed ing 

of d.irk cutting during 
,1tItumn or winter, when the ,1mnunt of 
avai lable> pasture is limited . C1 ttle ,lt 
this time oft,·n ha,·c minimal l' lll' rgy 
rc•sc'rvcs so Ct>ld ~n,1ps o r irn~t can h,ivc• 
a criti ca l effl'c t. 

before consigning. 
13 Use reputable transport compan ies. 
14 Muster and assemble stock as quietly 

and efficiently as possib le. 
15 Avoid running cattle to assembly 

areas. 
16 Minimise use of dogs, electric prod­

ders and other goads. 
18 Keep animals in their social groups. 

Don 't mix mobs of unfamiliar animals. 
19 Be patient and allow time and space 

for cattle to move through yards. 
20 Use well designed loading ramps. 
21 Avoid dehydrating animals. 

Prograzier: Summi.:r /002 
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Integrating the Production System 

How Shane Gregg produces 
.. 

..... ~c. Producer 
~ I'm doing it 
,I 

organic beef 
Organic beef. If you th ink it's 

only for fanatics and alter­
, native lifestylers , think again. 

. Consu mers around thL' world ,He 
dem andi ng safe, clean food said Sha ne 
Cregg w hu has been quick to d evelop 
svstems on his ·1600 hecta re p roperty at 
s"tan thorpe, on the NSW-Qld bo rde~, to 
produce wh~t tlw custom er wanb. 

"tvlanv cor-isu mers bel ieve tha t on ly 
organ ic-producti on systems can s upply 
safo, clea n fr~od," Shane said. 

He said A11stra lia has a big opportu­
ni ty to be one of the world's p rov iders 
oHood produced in a way that is closer 
tc, na tur;1l svstems, with a minimum of 
tn1i'iatural i,-1put. 

,· 

.... .:·~ 

4

~ .. ... ir · ~-.. ~~;_ ... .. ·· 
~~c:r 1;;fe_!"'~i=.~rgr.~ 

Organic beef producer, Shane Gregg 

"Mavbe we have to remembe r what organic m eilt production were the s<1me 
i\us-t_r~lia 's worl d m arke ting adv,rn- as qua lity conventic111al beef p roduc-
tage,; are and not a im for the extra d.ii ly tion. The main diffe rence is that the pro-
gai n in a forced system. d uction system cannot be "pushL•d " to 

"Cunsunwr percept ion will dic tate the poi nt w here it is perceived to be 
,,u r fu ture in ag riculture," hP ~aid. unhea lthy fo r the env ironment or the 

Shunc s;:,id the si m p lest way to look anima ls. 
a t organ ic production was to think of ''You a lso have ttl be G1reful not to 
EU and C1ttlec<1re accreditat ion. believe tha t if vou arc o rganic you are 

"Organic acc reditation is the same producing a quality product," he ~aid . 
flrinciple, ('xcept that the• requirement, The G reggs ha\·e dL•vclopcd a p rofit 
on wh.i t can be used to e nhance the ani- sha re partnersh ip wi th an o rgani c 
lllal prod uction are more s t rict. far me r from near Toowoomba, Q ld . 
·· "I n s imp le te rm s the standa rds "We grow our weaners tu 300kg and 
req ui re the system to be sustain ab le a nd he finish es them on organic forage 
work in tune with natural sys te ms, crops, g rass a nd s u pplements, includ -
minirnising highly p rocessed i1ipu ts to ing g ra in h usks, h u lls ,111d protein mea l. 
force h igher production ." 'I "This allows us to sup-

Shane and Maree ply our mzi rket fo r seven 
G regg' s property, months of the vear w ith 
Mossvall-, com p rises a consistent prl;d uct. We 
loam to coarse granite the n d irect market tht' 
count ry on the northern beef to butch ers a nd , 
tip ,if the Northern more rpcent ly, · lo 
Tablelands of NSW. A ustrali,111 Coun try 

The prop,•rty re t,1i ns , ~~~~~~~~~--=- Choice, which s u pp lies 
about 40' 1/c , t imber. , Coles' o rg<111 ic beef. 
Ave rage a.ri nua l ra in fa ll in , LANDSCAPES: 

1 
" It's a profi t s hare pill" t· 

the a rea is 750 millime- , n e rs h ip th,1 t works," 
tres. This fa lls mostly in i Sh,rne sa id. "Our fin isher 

er althou •h tile)' dc,esn 't have to ou tlay sum m · i-, · • Consumer 
c<1n get rain throughou t money for s tore c;rtt le 
the year. perception will and we op tim ise value ." 

T hev run 400 black I dictate our future Breed ing cat tl e on 
baldv · il nd An gus breed- _ in agriculture. ~ Mossvale arc selec ted fo r 
C' rs, crop a sm;-1ll area o f . ______ _____, the ir n a turdl res is ta nce 
orga nic ;;oybean and fi nish cashmere to pilras ites and zib ility to perfor m in 
kral -cross goats for the goa t meat tr.-1 d e. the environ ment. 

The cattle herd has been self rep lac- Ca t tle thzit do not make the grade are 
ing bu t they a re movi ng to greate r use sold in to the "con ven tiona l" markets. 
of C haro lais and Wagy u-cross s ires. An an im a l s u pplement prog ra m 

Sh un e sai d the fun da m e nta ls of us ing cer tifi ed na tun1l minera ls is used 

Progra zier: Surnmf•f 2007. 
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to boos t animal health and covl'r defi­
ciencies in ,1vailable feed. 

Organic certified copra meal is used 
as a supplement if pasture qu,1 lity foll:; 
to a point whNe p rod uct ion tMgets can­
not be m ,•t. A flex ible s tocking rate and 
fodd er b udgd is used lo mi nimise sup­
plemen tiltinn . 

Calves <1 re weaned into c1 Cl' ll which 
hns bl'en spelled in l<1IL' su m mer. Tlwy 
have access t,, a smal l amlHlll t of Cl>pr,1, 
depend ing on season. 

A soybean rot,1tion is bv ing testt'd 
prior 1L1 sow ing down to pL'rm ancnt 
past u rL'S in paddocks tha t h,Wt' not 
re:sponded well under th<' currl'nl gra z­
ing management. 

These nrc the poddLicks so\\'n to tem ­
perate- p,1s tt.rrl'b 20 years ago and in 
which the rwtivc' p l<1 11 ts have' not re­
es lc1b li ;;lw d . 

Fert ility has lwcn ,1dd rL'S~ed in thPS<' 
paddocks wi th com post m;:ide on farm 
from ch ickL•n ,rnd pig m,m u n• . 

''An org;,n ic beef systc,11 is not d great 
de;:il differen t to rnanv ot her mc<1t pro­
ducers who arl' practi c ing sust,1tnable 
g raz ing. Th(• m<1 in d ifference is th.it Wl' 

hav,, put in p lace sy~tl'ms that i.l JT 

audi ted P\' t'I"\' year ,ind harkl'd by 
Biological Fa rn1L;rs A us t ralia , thl' cert i­
fying organisa tion recognised by ·om<' 
consum ers as havi ng in tt>g r ity and, 
thc rdorl' we enjoy a m ,1rkc ting edge 
when our hL·l'f i~ labL•IIL·d w ith th,~ir 
logo. " 

MAINTAIN PRODUCTIVITY 

Sh une sn id th e b ig d iffl're1KL' tu 
Mossvak's profitabi lity h<1d been lhl' 
abi lity to maintai n prndu ctiv it y w h iil' 
red uci n g cost, la rge ly through the use 
of ce ll grazing and the li ft in pr ice / kg. 

Pad docks on Mos;;va lc range frnm 
seven to 30 hectares - a s ingle ho t wi re 
is used tu break IMgc paddocks into 
smal ler b lock~. 

The cou p le run three grazi ng 'ct'l ls' of 
breeders, mixL'd we,rners and rep lace­
ment heif,,rs. 

I le said SGS hud re inftirced the "most 
powerfu l ;rnd economic tPol" p roducers 
have to m,1kL• chunge -- the g razing an.i-
ma l itse lf. -

"It is comin g up a t mos t SGS s ites that 
if yN1 incorpornte 'animals into a grnz­
ing sys tem tha t inc ludes resti ng thl' 
pastu re, you will .ich ieVL' ,1 posit ivL' ou t­
con1t.~. '' 

cO Contact Shane Gregg 07 4686 1247 
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/V\ci0v0vL0vg vciLLetJ iseef wee~ 
Rachel Parkes (yr 12), Richmond High School, with sash and prizes for 

"Champion Judge, Manning Valley Beef Week, 2002", 
with Bruce Serivener, (president), and Mark Samson, (Head Judge). 

Rachel Parkes (yr 12), Richmond High School, 
awarded "Champion Parader", Manning valley Beef Week 2002 
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Richmond High Students inspecting their prize-winning carcase. 
(Left to Right: Yvette Louis, yr 9 ; Rachel Parkes, yr 12; Kane Royman, yr 9; 

Robyn Reed , teacher; Charl ie Cassels, teacher.) 

.. 

76 

MANNlNG VALLU:V REEF WEEK ( IVTA Y ls 1-4 111 2002) 
(A Teacher's Pcrspcct,ivc) 

Do you fatten steers at you r school ? If you ' re int erested in a great steer show, then 
get yourself to Wing ham Showground next year fo r \ -fanning Valley Beef Weck _ 

The show is superb ly run in a relaxed soc ial atmosphere, and places strong emphasis 
on student learning , Students ( 120 this yea r) compete in Judging, Parading, Led Steer 
and a new 81:ef Apprecia tion competition which a llowed student s to ass·ess led steers 
and follow the process right through to Wing ham Abattoirs where the same led steer 
carcasses were reassessed in the chiller, A truly wonderful learning experience 
rarely avai lable to s tudents these clays clue to health and legislative restri ctio ns_ The 
suitTat Wingham Abattoir were extremely welcoming and informative_ 

The show attracts plenty of qua I ity sponsorship and students were well rewarded with 
substantia l prizes_ Also , as this is an open compel it ion, school s get to compete 
against commercial breeders in the same competition (which was very sa ti sfy ing) _ 

Wingham Showground offers excellent campi ng facilities, or there is a motel nearby , 
Come up and sec a beautiful part of the country I 

Special thank s to Peter and John for their excellent organ isation and hospitalit y_ 

See yo u there in 2003 . 

Charl es Cassels 
(Agriculture Teacher 
Richmond Hi g h School) 

INTERESTED? Conlact : Peter Tate, 
C/- Wingham I Ii g h School, 
Rowl ey Street , 
Wingham _ 2429 
Ph 02 6553443 
Fax 02 65570372 
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