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Editorial

At the time of going to press, Tony Palmer
is in hospital with severe complications
arising from an operation which seems to
have gone horribly wrong. Our thoughts
and. best wishes go to Tony, Tally and
fannly. Get well soon chap, the Ashburton
car wash fraternity miss you!

Roger Ellis has evidently been up to no
good as he had to have a back operation
from which he is now recovering. Let's
hope the nursing staff tickle his feet often
enough to encourage his speedy recovery

The previous Bulletin did not evoke a single
letter or comment, other than from Council.
I .th~refor assume we can get away with
dishing out more of the same in future! On
the more serious side though, the recent
survey did indicate that membership
thought that the Bulletin was high on the
priority list - yet we scratch for
contributions. I know that there are several
workshops and/or prestige farmers days
planned for next year. Please contact me so
that we can talk about publishing the
proceedings as a Special Publication. The
costs could easily be covered with
appropriate marketing.

This number will deal with Council news
items of general interest and in particula:.
the Holistic Management debate, which
seems to be gaining momentum here in
KZN. The HM proponents insist that it is
not a grazing system, but a decision support
system. Ifit encourages healthy debate and
tests current thinking, it surely must be
welcome role player.

Holistic Management (a report-back on a
presentation by Allan Savory)

Pete Zacharias, Terry Everson and Mike
Walters

Range and Forage Resources, Natal
University, Pmb.

Seven members of the Department of
Range and Forage Resources (University of
Natal - Pietermaritzburg) travelled up to
Bloemfontein to attend what was expected
to be a most interesting presentation by
Allan Savory (co-ordinator of the Holistic
Management Movement). The group
included three members of staff (Pete Zac,
Terry Everson and Chippie duToit) and
four postgraduate students (Me1anie Glaum,
Brent Forbes, Richard Reynolds and
Michae1 WaIters). The motivation for
travelling so far, to listen for so short a
period of time, was to fmd answers to the
many pertinent questions regarding the
implications and scientific basis for Holistic
Management.

Allan began by presenting a real-life
scenario from Bulawayo (Zimbabwe). The
town is running out of water, the dams are
silted up, and a $(Z) 9 Billion plan has been
approved to pump water from the Zambezi
River, to a holding dam on the Gwai River
and on to Bulawayo. The opportunity wa~
given to the estimated 45 participants to
discuss this scenario and report-back their
suggestions and evaluation of the planned
approach. It was clear that the approach
does not address the cause of the problem,
but the symptoms. The cause is a
burgeoning population that has lead to



increased pressure on communal and
conunercialland, and siltation ofrivers as a
result of increased bare ground.

Allan suggested that the solutions presented
by the participants were incorrect because
they were detennined by objectives and
goals set by the human mind. In explaining
this predicament, Allan used the example of
West Texas (privately owned, destocked,
well educated and fmanced owners with a
huge scientific resource base) versus
African communal land (communally
owned, overstocked and educationally and
financially lacking with very few
resources). He pointed out that although
having vastly different histories and
management approaches, both were
experiencing desertification at an alarming
rate. What is the common denominator for
this situation? The human mind! Using
'conventional' decision-making approaches,
the decisions are detennined by objectives
and goals set by human-based knowledge
and experience, and fail in time because of
their short-tenn nature. However, the
Holistic Management approach (as first
alluded to by Jan Smuts in 1926) was
offered as an altemative that would address
the cause of the problem by being a
practical and effective decision-making
framework that uses existing tools
(technology, fire, rest and organisms) plus
two more (animal impact and grazing).

Allan then re-addressed the Bulawayo
scenario using the Holistic Management
decision-making framework. This includes
the following:

1) Look at the Whole - the whole being
Matabeleland.

Allan stressed that land is unmanageable,
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but when viewed as a whole (ie.
incorporating all facets) the Holistic
Management approach will lead to the most
ecologically and socially correct decision.

2) The holistic goals.

These goals include:

i) quality of life,

ii) fonns of production, and

iii) the future resource base.

Points (i) and (ii) are immediate and long
tenn in nature, and point (iii) is long-tenn
only.

3) Available tools.

The tools as described earlier, including
two new ones, are available to the decision
maker. No tool or method must be
prejudiced against in achieving the goal.
The decision-making framework, using the
tools available, involves the posing ofseven
questions. These questions do not work
towards the objective, but towards the
holistic goal.

1) Cause and effect.

2) Weak-link.

3) Energy (the use of fossil fuels etc.).

4) Money (fmancial viability).

5) Sustainability (will it improve the
system?).

6) Cost-benefit (returns per unit currency
invested).

7) Social and/or cultural acceptance
(feeling).

It was stated that no resource management



policy in the USA, Zimbabwe or SA has
ever been effective, but that a policy
derived by the Holistic Management
approach would be effective because of its
nature and form of implementation. The
cause of the Bulawayo predicament was
identified as the increase in the amount of
bare ground over the past two centuries.
The causes for the occurrence of, and
increase in, areas ofbare ground were given
as:

1) rest (partial),

2) fire, and

3) overgrazed plants.

It was stressed that nature itself (ie.
drought) does not result in bare ground, but
that the bare ground leads to drought. The
conventional approach to the Bulawayo
scenario failed on all questions, whereas the
Holistic Management approach addressed
all the questions posed.

A short time was then given for questions,
as well as a short description by Allan of
the world-wide nature of the Holistic
Management concept. The end of this
period meant the end of a most interesting
presentation.

Members ofour group came away from the
presentation with more questions, than
answers. Some of these are:

1) What are the clear and unambiguous
defmitions for terms such as:

i) partial rest (is this not equivalent
to selective grazing?),

ii) total rest, and

iii) recovery period (is this not
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equivalent to a rest, when the plant is rested
from grazing and recovers lost phytomass
and reserves?).

2) How can fire be classed as a tool (which
cannot be prejudiced against), but
simultaneously as a cause of
desertification? This doctrine implies
clearly that fire per se is the cause of
desertification, and is referred to with such
negative connotations that many land
managers view it as an 'evil' that must be
avoided at all costs. This is extremely
dangerous, has no scientific basis, and in
the long-term might well have land
managers regretting their acceptance of
such an opinion.

3) A11an stated that he has never seen
overgrazing anywhere in the WorId. This
may be due to his defmitions being very
different to that offered in most range or
grazing management texts. Can this be
justified? Are there not areas in which the
intensity and frequency of defoliation (ie.
grazing) is such that the plant vigour,
species composition and density is reduced
sufficiently to be defmed as overgrazed?
There are numerous examples of this,
particularly in South Africa.

4) It was proposed that the herd effect is
important as a management tool (ie. animal
impact). No specific figures were given, but
communication with Holistic Management
practitioners indicate that stocking densities
of 2 000 animals.ha-1 are not uncommon,
and desirable. If the herd is to be
maintained as such over long periods, will
this intensive form of animal management
not impact both the animal and the soil
detrimentally? The stress of continual



herding will lead to lower conception rates
and reduced animal production, which
might force the farmer to stock at even
higher densities, ultimately leading to an
exacerbation ofthe situation. It is envisaged
that hoof-action will break up the top soil
layer, while simultaneously compacting the
lower soil layers. Current understanding
indicates that the benefits ofhoof-action are
very limited (only for a short period and
only on certain soil types), and that the
deleterious effects of soil compaction are
more pronounced and persist for long
periods.

5) It was proposed that by using high
animal numbers (in a herded environment)
the system, instead of being fire
maintained, can be animal-maintained. The
perception is that hoof action will lead to a
reductionin inter-plant spacing (increased
basal cover), whereas fire leads to a
decrease in basal cover (ie. desertification).
Fire stimulates tillering in many grass
species, as they are adapted to fire, leading
to an increase in basal cover. With large
numbers of animals moving through the
sward there is the potential for increased
plant mortality and therefore a decrease in
basal cover.

6) As a scientific body dedicated to the
research and development ofthe sustainable
utilisation and management of Southern
African rangelands, the correct approach to
Holistic Management would be to
rigorously evaluate the proposals put
forward by Allan Savory and others.
However, this is extremely difficult. Not
only because of widespread fmancial cuts
and reduced manpower, but by the very
inconsistency of the Holistic Management
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approach. It would be difficult to evaluate
even a short-term research endeavour (of 5
to 10 years), as the approach taken by
Holistic Management proponents would
surely have changed by then, as it has in the
past.

Allan's presentation gave our party plenty
of material for a lively debate on the long
term feasibility ofHolistic Management, all
the way back to Pietermaritzburg!

Trip to a Holistic Management
Practitioner in Northern KZN

John Clayton and Rich Hurt

ARC - Range and Forage Institute,
Cedara

Richard Hurt and John Clayton were kindly
invited to visit a farm owned and managed
by Ian Mitchell-Innes, who farms in the
Biggarsberg between Ladysmith and
Newcastle. Ian runs a Beefmaster herd and
has for the past year, run his farm
according to the Holistic Management
philosophy.

Ian stresses that his approach to HM is that
the review process continually forces him
to refme his enterprise and focus on the
weakest link. Review and change of
strategy is thus an integral part ofhis whole
system. He acknowledges that there were
teething problems, but re-evaluation and
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monitoring highlighted these areas and
appropriate remedial action was
implemented.

A few interesting observations are listed
below:

1. Poor animal performance during
summer was noted, to the extent that
a winter lick was required in mid
summer. This was attributed to an
unnecessarily long period of
absence, where his animals were
returning to veld which had already
grown out. It should be noted that a
substantial proportion ofthe grazing
is dominated by Sporobolus and
Hyparrhenia.sp

2. Although Ian practises high-density
grazing with a single herd, his
stocking density is not near those
described by the previous article.
Ian believes that those who advocate
such tremendously high stocking
densities are not really practising
HM, as the re-evaluation loop would
highlight the inherent difficulties
(e.g. calves losing their mothers) and
thus facilitate appropriate
adjustment.

Ian's interpretation of hoof action
focuses more maintaining grass litter
on the soil surface by trampling old
unpalatable grass than on physical
disturbance of the soil surface.

Ian implements the BM monitoring system
which may not fulfill all the rigorous
prerequisites of a scientific monitoring
programme, but it is at least implemented
and is thus one of the very few on-farm
monitoring programmes around. What we
saw on the farm were fat, contented cattle
in the middle of winter, with well-utilised
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veld in the camps where they had grazed,
and still with more than half the farm as a
grazing reserve.

It must also be said that numerous broad
statements, often based on little other than
personal opinion and usually contrary to
conventional wisdom, form important
components of the decision making
process. Although we cannot draw firm
conclusions from a system that has only
been operational for one year, the
enterprise does look promising.

Editors Note:

In the long term however, the system may

turn out to be nothing more than hot air!!



Awards presented by the Grassland
Society of Southern Africa

M M Wolfson (GSSA - PRO)

GSSA PRESTIGE A WARD

This award is made to the scientist whose
work has made a significant impact on
range and forage science and/or practice.

Aim:

The primary aim of this award is to
encourage the scientific advancement ofthe
discipline of range and forage science in
Africa. It is aimed at all research fields that
have an influence on the development of
the science, and applies to research work
that breaks new ground in the discipline.

Criteria:

• This award should only recognise
outstanding contributions to the
science of the discipline.

• The research programme or the
interpretation should be innovative.

• The results, and in particular, the
interpretation which is applied to them
should have a substantial impact on the
discipline.

• Signed nominations must be submitted in
writing together with a motivation to the
Honorary Secretary (as per Constitution).

• Decisions regarding this award are made
by secret ballot at a Council meeting.
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• It is not mandatory for this award to be
made at each Congress. GSSA

MERITORIOUS A WARD

This award is made to a member of the
GSSA in recognition of exceptional
service to the Society.

Aim:

The primary aim of this award is to
encourage active and meaningful
participation in the running ofthe GSSA.
It is not made in recognition ofresearch,
but rather for contributions to the
development of the Society.

Criteria:

• The recipient must have contributed
significantly to the development of the
society over a period of at least five
years.

• The GSSA must have benefited from
such contribution in some manner (i.e.
an inactive Council member serving on
;the Council for more than five years
does not qualify).

• Signednominations mustbe submitted in
writing together with a motivation to the
Honorary Secretary (as per
Constitution).

• Decisions regarding this award are made
by secret ballot at a Council meeting.

• It is not mandatory for this award to be



made at Congress.

PETER EDWARDS AWARD

This award is made to a land-user in the
area of the annual Congress in recognition
of the sound application and practice ofthe
principles of range

and forage science and conservation.

Aim:

The aim of the award is to recognise top
farmers in different areas ofsouthern Africa
and thereby encourage the wise use of
natural resources.

Criteria:

• Potential recipients will be identified by
the Congress Organising Committee each
year.

• These will be short-listed and farms or
land-units will be visited by an
adjudication panel comprising members
of the organising committee and local
advisory personnel.

• The top land-user will be identified by
consensus, and will be approved by
Council (as per Constitution).

• It is mandatory that this award be made
each year.

YOUNG SCIENTISTS A WARD
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Objective:

This award is made to encourage new
researchers in the discipline.

Criteria:

• The award is available only to members
of the Society who have been involved
in scientific research in the discipline
for less than five years by 31 January of
the year in which the Congress is held.

• The award is made to an individual only
once.

• The award should be made on the all
round pelformance of new scientists.
Factors which should be taken into
consideration include the quality of the
research and its presentation (in the form
ofboth Congress presentations as well as
publications), as well as the potential
impact the research has on the discipline
of range and forage science.

• At least one peer-reviewed scientific
publication and one formal conference
presentation (no posters, and not
necessarily at the GSSA Congress) must
be made by every nominee. The amount
of supervision associated with such
presentations of research must be taken
into account.

• Signednominations mustbe submitted in
writing together with a motivation to the
Honorary Secretary (as per
Constitution).

• Decisions regarding this award are made
by secret ballot at a Council meeting. '

• It is.not mandatory for this award to be



made at each Congress, and the award
may be made to more than one person in
any particular year.

HONORARY MEMBERSHIP

As per Constitution.

AWARDS AT CONGRESSES

Best Presentation, Best Poster and Faux
pas Awards

These are not formal GSSA awards but may
be made following a decision of the
Congress Organising Committee. Criteria
will be determined by the Committee.
Adjudication will be organised by the
Committee.

MISCELLANEOUS AWARDS FROM
THE INDUSTRY

Criteria will be negotiated by Council with
the funding body. Adjudication will be by
a panel appointed by Council in
consultation with the sponsoring body.

GSSA STUDENT AWARDS

Aim:

The aim of these awards are to encourage
students to enter into the field ofRange and
Forage Science and to advertise the GSSA.
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• One award will be made per institution,
per year, for the fmal or fourth year
student who is considered to have made
the best contribution, either by
completing a course or project in the
field of range and forage science.

• BSc Agric., BSc Hons. and BSc Tech
students will be eligible.

• The institutions concerned should
establish their own criteria for
identifying the successful students. A
copy of these criteria should be sent to
the HonoraIy SecretaIY together with the
request for the award.

• The GSSA Student AWaI'd should be
presented to the successful student at an
official function at the institution.

Developing a South African Network
for Terrestrial and Aquatic Sciences

MM Wolfson (NBI, Private Bag X101,
Pretoria, 0001

Email: mmw@nbipre.nbi.ac.za)

On the 27 May 1998 I represented the
GSSA at a workshop held at the FRD,
organised and facilitated by the FRD ( Mr
Johan Pauw) and the DEA&T (Dr Gert
Willemse). Twelve scientific societies
including the GSSA were represented (Bird
Life SA, SA Institute of Ecologists &
Environmental Scientists, Entomological
Society, Southern African Society of
Systematic Biology, SA Society ofAquatic
Scientists, Herpetological Association of
Africa, Institute of Forestry, SA
Association of Botanists, SA Genetic



Society, Wildlife Management Association,
the Fynbos Forum, Arid Zone Ecology
Forum, SA National Committee of the
International Union ofBiological Sciences,
SA National Committee ofthe International
Union of Microbiological Sciences,
Association of Black Scientists, Engineers
and Technologists, SA Women in Science
and Engineering, SA Network of Coastal
and Oceanic Research and VELDSTOCK.

Workshop participants highlighted the
following issues:

The need for a clear definition of
Biodiversity which is inclusive of all
people

Assessment of Biodiversity (The
Association of Systematic Biology has
already started with an audit of
Systematics in the country, including
institutional and human resource
capacity.

Most Societies stressed that any
network, which is established, should be
structured to avoid domination by
individuals or small cliques.

Research should be prioritised and co
ordinated in a manner, which will not
compromise research quality.

A network would provide a strong lobby
for terrestrial research and could be
used for the benefit of Societies.

The network will be multidisciplinary
across the biomes and disciplines.

The need to identify other potential
stakeholders to ensure broad
representation including local
communities, industries and users.

The needs of local communities need to
be addressed along with other issues
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such as Intellectual Property Rights,
commercial exploitation, the CBD,
CCD and National Policy.

The importance of capacity building
and indigenous knowledge was also
stressed.

The outcomes of the workshop were as
follows:

The formation of a network to promote
and develop Inland Terrestrial and
Aquatic Science, provisionally called
The South African Network for
Terrestrial and Aquatic Science
(SANTAS), was suppOlted in principle

The meeting elected an interim Steering
Committee with a limited life span, to
establish SANTAS and set the terms of
reference for the interim Steering
Committee: The following were
elected in their individual capacities and
not as organisational or institutional
representatives: Tim Crowe, Albert van
Jaarsveld, Chris Dickens, Clifford
Nxomani and Johan Grobbelaar

The terms ofreference ofthe committee
are:

- to invite other representatives to sit
on the Committee e.g. industry and
research institutions, to constitute a
more balanced committee.

- to develop broad aims for the
network

- to canvas the broader community for
a mandate

- to use the SANCOR organisational
model, adapted as necessary, to
form the basis of a proposal to be
made to the broader community



- to call for an open forum meeting to
be held early in 1999
(February/March) in Bloemfontein
at which a representative committee
must be fmalised by early 1999.

The details of this workshop will be
made available to members of the
GSSA who may be interested in
attending as soon as they are
available.

Summary of Questionnaires

Teny Everson (OSSA - Honorary
Treasurer)

The questionnaire was divided into six
sections based on the strategic planning
exercise that was held in 1997. There was a
28% return.

Interest Groupings

Of the 132 respondents 30% indicated that
their main interest was in cultivated
pastures and 70% were interested mainly in
veld/ecology.

International/national environment

75% of respondents felt that the name of
the society adequately reflected the range of
activities.

76% of respondents felt that they had no
knowledge of the policy response protocol.

78% of these respondents felt that they
would be prepared to react to issues of
national policy.

85% felt that the society should react to
issues of national policy.
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Relevance and recognition

79% of respondents felt that the themes of
the congress were relevant.

Membership

63 % of respondents felt that the
administration ofthe society was adequate.
74% ofthe respondents (56% English, 44%
Mrikaans) said they would have no
problem with correspondence being in
English.

73% felt that they got value for
membership.

Some members felt that more status should
be given to professional members.

Networking

Some respondents said that members
should meet more frequently on a regional
basis.

Products and Activities

Journal

There were numerous positive
comments about the journal. 83%
said that the journal complied with
their requirements and 76% felt that
it is necessary for the society to
have a bulletin and a journal.

86% rated the journal as good to
excellent.

Refereeing Process

Forty one per cent of the
respondents had published in the
journal. Of these 47% felt that the
reviewing process was acceptable
while 29% felt that the reviewers
were too vigorous/critical. Further
breakdown indicates that 60% of
second language authors felt that the
reviewers were too vigorous/critical



while the figure for first language
authors was 17% - an indication that
we (the Society) are not adequately
catering for the members who are
forced to publish in their second
language. Some Afrikaans
respondents were not aware that the
Society will assist them with the
correction of their English. Papers
of second language authors should
not be rejected on the basis of
language.

Of those respondents who had not
published in the Journal 16% felt
that the reviewers were too
vigorous/critical while 28% were
happy with the process (these
responses were probably from
members who had attempted to
publish in the Journal). Most people
who had not published were not
involved in research or were early
on in their research career.

Some members felt that the journal
is not practical enough.

Many members complained that the
journal and bulletin does not come
out frequently enough.

Members felt that the society needs
to ensure that research results are
incorporated into management and
policy.

Bulletin

73% of respondents said that the
bulletin and the newsletter should be
combined into a single publication.

The frequency ofpublication of the
bulletin was adequate (70%) and
85% rated the bulletin as good to
excellent.
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Farmers' days

93% felt that the society should
promote farmers' days or field days.

Congress

53% said that they would like the
congress to be held in July.

74% of the respondents felt that the
length ofthe congress was adequate.
However, the members who
attended the last congress voted for
a shorter congress in 1999.

Several respondents felt that the attendance
of congress was not fully representative of
all the sectors that should be involved.
Some members felt that planted pastures
should have better exposure.

Finances

Many respondents commented that fees are
too much for the present output ofjourual
and bulletin.

The council has drawn up a strategic
action plan to address many of these
issues. For example:

International/national environment

Procedures are being put in place to
obtain funds from the Joint
Allocations Committee to enable
members to respond to policy
Issues.

Relevance'and recognition

The proceedings of the Communal
Rangelands Symposium held at the
University of Fort Hare will be
published as a special publication of
the society.

Networking

A prestige farmers day will be
budgeted for 1999/2000.



Products and Activities

The bulletin and newsletter will be
combined as requested by the
survey.

We have done a scientific citation
ll'ldex ofthe Journal. Members ofthe
Society may be surprised to learn
that the Journal rates higher than the
Journal of Arid Environments and
Journal of African Ecology .

Special publications in the bulletin
will deal with practical and applied
issues.

Membership

Protocols are being established to
support better communication
between members.

Finances

Members will get better value for
their subscription fees by the
publication of at least 3 issues of the
bulletin per annum.

Research Note: the Yield of Lucerne,
Siratro, Glycine and Desmodium in the

East London-bathurst Area of the
Eastern Cape

c.J.G. le Roux, L.G. Howe, E.
Oosthuysen, J.S. Swart and L.P. du Toit

Dohne Agricultural Development
Institute, PlBag XIS, Stutterheim, 4930

Abstract

Lucerne (Medicago sativa), Siratro
(Macroptylium atropurpureum), glycine
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(Neonotonia wightii) , Greenleaf
desmodium (Desmodium intortum) and
Silverleaf desmodium (Desmodium
uncinatum) were evaluated at three sites in
the Eastern Cape Province. On the deeper
soils (Bathurst and Kidds Beach) lucerne
was the highest yielding of the perennial
legumes. At Thorn Park the lucerne
drowned, and attempts to re-establish it
failed. Siratro and glycine were found to
be more drought resistant than Greenleafor
Silverleafdesmodium. Glycine out-yielded
Siratro at Bathurst. Lucerne had a higher
quality feed than glycine, Siratro and the
desmodium spp. The quality of lucerne
was better during winter than in summer.

At a favourable frost-free site lucerne had
considerable growth during winter while
the subtropical legumes grew very little.
However, as the subtropical legumes do not
frost or drop their leaves in that area, they
could be used as standing hay and pasture
for animals requiring a moderate-quality
feed. Lucerne can be used as a winter
pasture for animals requiring a high-quality
feed.

Additional index words: quality, seasonal
growth rate, yield simulation

Although N-fertilized grass pastures are
higWy productive, there are doubts as to
their profitability for beef production (Le
Roux et al. 1995), particularly when used
during the summer. To maintain herbage
production or quality at a level higher than
that of natural range in an essentially high
rainfall area, legumes are an alternative
source ofN-fertility (Strijdom 1979).



Lucerne had been studied in the Eastern
Cape by Graven (1963). A number of co
operative trials were done with subtropical
legumes, but little had been published
except by Preller (1950), Nel & Bosman
(1979) and Le Roux et al. (1988). As these
latter publications covered only a single site
or single legume at the extreme edge of the
subtropical legumes adaptation, it was
decided to investigate the potential of a
range of legumes in different climates and
edaphic conditions. As the area was sub
optimal for the subtropical legumes (Rotar
& Kretschmer 1985) in terms of rainfall,
temperature and soil, it was decided to
attempt the evaluation at a high level of
applied fertility.

There was no model to simulate the yields
of the legumes and this was regarded as a
void. Precise simulation models (e.g.
PUTU 12) require, in addition to edaphic
data, daily climatic data (De Jager et al.
1983). This makes predictions by farmers
difficult, so less demanding models which
use monthly (Le Roux et al. 1993) or
seasonal climatic data (Snyman & Fouche
1993) were attempted, even though they are
not very precise and can not be applied to
differing soils or climatic zones.

Trials were established at three sites,
namely, Thornley (Kidds Beach) (33 °09'S,
27°41'E, altitude 25 m), at Thorn Park
(32°53'S, 2r53'E, altitude 150 m), and the
Bathurst Research Station (33°30'S,
26°48'E, altitude 150 m). These sites are
all frost-free and within 20 km ofthe coast.

The site at Kidds Beach was on a soil ofthe
Estcourt form (Soil Classification Working
Group,1991). The top-soil was sandy, and
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the initial analytical values were: P (ISFEI)
4 mg kg-l , K 66 mg kg'l, Mg 350 mg kg'l

and Ca 690 mg kg-l. The site was in a
slight depression with an accumulation of
run-off from the surrounding areas.

The site at Thorn Park was on a soil of the
Wasbank form (Soil Classification Working
Group, 1991). The depth of the top-soil
varied owing to a plough-bank, but was in
the range of 30-60 cm. The analytical
values were P (ISFEI) 2 mg kg·l, K 91 mg
kg·I,Mg319andCa519mg kg-I. The site
was on the crest of a plateau.

At Bathurst the soil was deep (1 m) and of
the Hutton form (Soil Classification
Working Group, 1991) and the analytical
values were P (ISFEI) 38 mg kg'l, K 270,
Mg 150 and Ca 929 mg kg'l. The site was
on a slope very near the crest of a plateau.

At establishment all the plots received 1ton
ha'l of single superphosphate (10.5 % P)
and 300 kg ha·1 of muriate ofpotash (50 %
K). Annual top-dressings were 300 kg of
single superphosphate ha·1 and 200 kg of
muriate of potash ha'l.

The trials were seeded between October
1986, February and May 1987 respectively
with lucerne (Medicago sativa) cvs CUF
101 and SA Standard, glycine (Neotononia
wightii) cvs Cooper and Clarence, Siratro
(Macroptylium atropurpureum cv Siratro),
Silverleaf desmodium (Desmodium
uncinatum) and Greenleaf desmodium (D.
intortum). Additional cultivars of lucerne
were planted at the Kidds Beach site during
August 1987. These were Baronet, Alfa
Alfa, Granada and Pierce.



Unreplicated gross plots of legmnes were
separated by 3 m roadways in a randomised
block. Gross plot size was 9 m x 6 m and
three strips (0.6 m wide) were harvested
through the plots with a self-propelled flail
mower. The mower was set to harvest the
subtropical legmnes (siratro, glycine and
desmodimn) at 10 cm above ground level,
and the lucerne at 4 cm above ground level.
Harvesting took place at monthly intervals at
Kidds Beach, but the drought precluded
frequent harvesting at the other two sites. At
Bathurst, strips 1.1 m wide were harvested
with a reciprocating mower when the flail
mower was not available.

The harvested material was ruied and
analyzed to determine dry matter (DM),
crude protein (CP) and crude fibre (CF)
content. Monthly growth rates (Hunt 1982)
were determined.

The moisture storage capacity (10 to 100
kPa pressure) was determined at Bathurst.

Rainfall was recorded at the East London
airport (20 km distant from Kidds Beach),
and the homestead at Thorn Park and
Bathurst. Evaporation was measured at the
airport and Bathurst. The soil moisture
reserve at Bathurst was calculated on a daily
basis for different effective depths (200 mm,
400 mm and 500 mm). On the assmnption
that plants would need two days to recover
after a dry period, the first two days of a
period of adequate moisture for rapid plant
growth was calculated.

The rainfall records for East London airport
and Thorn Park in Table 1. Table 2 includes
the rainfall and evaporation at Bathurst.
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Kidds Beach was in a considerably higher
rainfall area than the other two sites. It can
also be seen that, although Bathurst has on
the average almost the same total rain as
Thorn Park, the former site has almost 80
mm less rainfall during the period
September until May. In general the trial
was conducted during a relatively dry
period at all three sites. See Tables 1 and
2.

Owing to the experimental lay-out, it was
not possible to analyze the yields of the
plots statistically. The discussion of the
yields is based on trends.

The mean yields at Kidds Beach are
presented in Table 3. During 1990/91 the
tropical legmnes were harvested by the
land-owner and the yields not recorded, so
that the yields are meaned for two separate
periods. The lucerne cultivars generally
yielded more (9 to 11 t ha-I) than the other
legmnes and cv SA Standard tended to
yield most. Glycine (7 t ha-I) apparently
yielded slightly more than siratro (6 tlha-I),
with the desmodimns recording the lowest
yields.

The mean yields of the legmnes at Thorn
Park are also shown in Table 3. At this site
the lucerne cultivars drowned during the
first year and further attempts to re
establish them failed. All the attempts at
controlling the grass intrusion into plots
failed,-but during the wet 1993/1994 year
the remaining trailing legmnes smothered
the grasses.. The desmodiums died out
during the drought of 90/93. Siratro (2.7 t
ha-I) and Cooper glycine (2.3 t ha-I) tended
to have higher yields than the other
legmnes. This tends to support Cameron's
(1984) statement that siratro and glycine



are more drought-resistant than the The siratro plot was invaded by glycine and
desmodiums.The yields at Bathurst are it was not feasible to eliminate the latter
presented in Table 4. from the plot.

Table 1 Rainfall at East London Airport and Thorn Park (mm)

East London Thorn Park

Month Airport

86/91 51/84 87/94 85/94

July 14 51 14 14

August 52 51 52 42

September 105 93 72 91

October 108 95 84 99

November 113 90 91 137

December 41 74 63 65

January 55 74 47 56

Febuary 90 95 95 90

March 90 106 54 54

April 36 80 47 14

May 44 55 13 14

June 32 40 11 11

Total 779 904 642 718

Total 681 762 565 651
Sept-May
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Table 2 (a) Rainfall at Bathurst (mm)

Year Mean
Month 88/89 89/90 90/91 91/92 92/93 93/94 88/94 51/84

July 25 21 0 3 28 8 14 46
August 31 3 45 94 129 66 61 55

September 62 37 41 25 39 173 63 80

October 53 255 80 132 108 54 114 75

November 69 275 37 57 101 58 100 60

December 63 5 17 35 26 128 46 51

January 12 67 54 27 51 133 57 54

February 47 94 69 38 6 82 56 61

March 33 78 15 10 26 48 35 80

April 115 55 24 24 47 14 46 51

May 18 19 7 3 9 27 14 59

June 13 47 35 36 90 18 40 42

Total 541 956 422 484 659 809 645 714

Total Sept- 472 885 343 352 413 717 530 571
May

Table 2 (b) Evaporation (mm) at Bathurst

Year Mea
Month n

88/89 89/90 90/91 91/92 92/93 93/94 88/94

July 89 142 104 120 143 87 114

August 118 137 101 99 156 85 116

September 125 136 108 128 134 97 121

October 137 147 111 97 107 97 116

November 157 120 181 139 133 173 151

December 186 180 204 164 100 141 162

January 214 185 159 190 173 133 176

February 157 163 132 156 151 116 146

March 177 105 147 134 140 107 135

April 129 96 133 107 123 83 112

May 104 94 126 133 98 84 106

June 99 87 77 100 97 108 95

Total 1691 1591 1582 1567 1555 1310 1550
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Table 3 Mean yield oflegumes at Kidds Beach and Thorn Park (t ha-I)

Legume Kidds Beach

87/90 87/91

Medicago sativa cv SA Standard 11.3 10.3

M sativa cv CUF 101 10.3 9.6

M. sativa cv Baronet 7.3 7.4

M sativa cv Alfa-Alfa 9.1 8.8

M sativa cv Granada 9.2 9.0

M sativa cv Pierce 9.0 8.9

Neonotonia wightii cv Clarence 7.8

N wightiicv Cooper 6.6

Macroptylium atropurpureum cv 5.6
Siratro

5.0
Desmodium intortum cv Greenleaf

4.6
D. uncinatum cv Silverleaf

Thorn
Park

87/94

0.2

0.2

1.1

2.3

2.7

1.2

0.9

marked seasonal growth peak, during
November to March, and, as they do not drop
their leaves due to frost, they could be very
satisfactory as "standing hay" during winter.

Attempts at creating a simple equation to
predict the yield of the legumes from the
rainfall or wet days at Kidds Beach failed,
probably owing to the shallow soil and the
seepage of moisture from the higher-lying
surrounding areas. No attempt was made at
modelling the yield at Thorn Park because of
poor yields and grass intrusion. However, the
yield of lucerne at Bathurst can be predicted
as:

The lucerne cultivars had a mean yield of 6
t ha-I or nearly 50 % more than the best of the
subtropical legumes, glycine (4 t ha-I). The
desmodiums, which appeared to have died
out during the drought of 90/93, recovered
and yielded very well during the wet 93/94
year. See Table 4.

The mean monthly growth as a percentage of
the annual total of the legumes as determined
for Kidds Beach, is presented in Table 5.
Growth rates could not be determined at
Thorn Park or Bathurst owing to the very
erratic growth. At the frost-free Kidds Beach
site lucerne grew fairly rapidly during the
winter. As the rainfall of the experimental
period during the winter months at East
London was generally well below the long
term mean, it appears that this legume is
well-suited as a winter pasture in this area.
The subtropical legumes showed a very
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y -6.431 + 0.194*(wet
days from September to
May) (with an effective
rooting depth of 400



The results of six seasons were used to
predict the yield of glycine as:

Standard error of estimate = 0.68

Where Y = yield (DM) in t ha'l.

mm i.e. 54 mm of
available moisture)

0.848, n = 5

The yield of 1993/94 does not fit the
equation, and was excluded from the
regression. By then the lucerne had entered
its eighth season and the stand may have
aged.

As a group ~iratro, glycine and desmodium
have higher fibre and lower protein values
than lucerne. There was, however, a
statistically significant seasonal difference in
the quality of lucerne.

The fibre was higher and the crude protein
lower during the months October to March
(78 analyses, 25.2 % CF & 14.1 % CP) than
during the months April to September (59
analyses, 22.7 % CF and 15.3 % CP). (This
may be due to the slower growth and
maturation rates during winter, while the
harvests continued at the same intervals.)

The CP and CF values of lucerne during
summer did not differ significantly from the
values of the other legumes. The lack of
significance may be due to the small numbers
of observations in some of the classes.

Under suitable conditions lucerne yielded
more than the other legumes, but glycine,
Siratro and desmodiumwere apparently better
able to survive waterlogging than lucerne.
Siratro and glycine were more drought
resistant than desmodium, and glycine out
yielded siratro at Bathurst.

0.647 + 0.040*(wet
days September to May)
(with an effective
rooting depth of 500
mm i.e. 68 mm of
available moisture)

0.796, n = 6

Y

Standard error of estimate 0.380

The two regression models suggest that in
these well-drained soils, lucerne was
relatively more responsive to moisture than
glycine. In wet seasons lucerne yielded more
than glycine, but in relatively dry years the
difference in yield was not great. (This trend
need not hold in a different climate.)
However, the experience at Thorn Park
indicates that glycine is not as susceptible to
the effects of waterlogging as lucerne.

The crude fibre and crude protein values of
the legumes as harvested at Kidds Beach are
presented in Table 6.

Lucerne had a higher crude protein and lower
crude fibre content than glycine, siratro and
desmodium. The quality of lucerne was
significantly higher during winter than in
summer.

At a favourable frost-free site, lucerne had
considerable growth during the winter, while
the subtropical legumes grew very little.
However, as frost does not occur in the area,
the subtropical legumes could be used as
standing hay for animals requiring a moderate
quality feed. Lucerne can be used as pasture
for animals requiring a high quality feed.
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Table 4 Yield of1egumes at Bathurst (t ha-l
)

Year Mean---
Legume 88/89 89/90 90/91 91/92 92/93 93/94 88/94

Medicago 4.9 16.7 2.9 3.0 4.7 7.3 6.6
sativa cv SA
Standard

M sativa cv 6.4 10.4 3.3 1.6 3.6 7.3 5.4
CUF 101

Neonotonia 3.1 5.4 2.2 2.0 4.0 4.1 3.5
wightii cv
C1arence

N wightii cv 3.5 6.4 1.4 3.6 4.8 5.7 4.2
Cooper

Desmodium 2.6 3.3 1.2 0.0 0.1 7.0 2.4
uncinatum cv
Silverleaf

D. intortum cv 4.5 3.0 2.2 0.0 0.7 7.6 3.0
Greenleaf

Macroptylium 0.4 1.4 0.0 2.1 2.3 0.0 1.0
atropurpureum

Table 5 Monthly growth rate (% of annual total) of legumes at Kidds Beach

Percentage of annual growth

Legume July Aug Sept Gct Nov Dec Jan Feb Mar Apr May June

Medicago saliva 4.6 4.8 6.1 8.4 13.5 12.1 14.4 9.7 8.2 7.3 7.2 3.7

Neonotonia wightii 0.0 1.0 2.2 4.2 12.8 17.3 22.8 14.9 ILl 8.6 4.7 0.9

Macroptylium 0.0 0.6 1.2 4.1 12.6 13.5 22.0 19.1 16.0 7.4 2.7 1.0

atropurpureum

Desmodium 0.3 1.6 3.8 9.0 27.7 12.8 6.4 11.6 15.4 7.8 2.0 0.3

inlortum
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Table 6 Mean crude fibre and crude protein composition of legumes

Legume SamB1e size Crude fibre Crude ,p,rotein
n) (%)* ( )

Macroptylium 14 28.2A 13.1B

atropurpureum

Neonotonia wightii 28 27.9A 12.3B

Desmodium spp. 21 27.1 A 11.7B

Medicago saliva 137 24.1B 14.6A

(whole year)

M sativa (Oct-Mar) 78 25.2B 14.1A

M sativa (Apr-Sept) 59 22.7A 15.3B

* Within a section of a column, values with the same superscript do not differ significantly
(P:s;0.05).
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