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EDITORIAL

The Bulletin has had no helmsman for about a year since the resignation of Trevor MOTley as
Bulletin Editor. The vacuum his resignation left, highlighted to those ofus concerned more with
the practical implementation of the science of our discipline, the massive contribution he made
during the launch of the "upgraded Bulletin", An act which will be difficult to match.

Many ideas have been offered on the format of GSSA publications, so the standing conunittee,
inspired by ice colcMtmber btiverages, decided on the following:

1. The glossy Bulletin such the Sourveld farmer's day's proceedings and the Proceedings
from the Symposium on the Science of Free Ranging Animals are, in fact special
publications, essentially theme driven as a result of some special event which raises
sufficient funds (through registration fees and/or advertising) to cover the publication of
the proceedings. The Proceedings of the 2nd Valley Bushveld Symposium, a special
publication, which was published in exactly the same format as the previously mentioned
glossy Bulletins, serves as a specific example.
This type of publication cannot be published on a regular basis, i.e. three numbers per
year, as there is no guarantee that such symposia or Farmer's Days will be regularly held.
As the GSSA has an ISBN number for special publications, which evidently facilitates
easier library -referencing, we feel that these publications deserve wider circulation than
merely Society membership and it is our intention to promote and market special
publications under the GSSA banner.

2. The Bulletin will be produced regularly, with three numbers a year, in the most cost
effective format, as the Society will cover most of the production costs. The first number
will go to print in May and will deal mainly with the proceedings of the previous congress
and A.G.M. issues, while the second and third numbers, to be printed in July and October
respectively, will contain non refereed popular articles and hopefully some Journal papers
translated into normallanguagel All numbers will contain Society news and any other
items of general interest. Manuscripts of platform presentations presented at Congress
will be published in the Bulletin whenever these are available.

Grateful thanks are due to the Congress 33 session rapporteurs. Through their effons, Society
members who were not able to attend the Congress, are able to read a synopsis of 5 out of the 10
Congress sessions. The remaining sessions are, unfortunately, now history. There are, however,
a few extra copies of the programme and abstracts should anyone particularly want a copy.

With budget cuts and packages seemingly the order of the day, prospective employer's please
note that the BuDetin win endeavour to notify membe~ of any vacancies arising within the
discipline and related areas. This is a free service which will be of benefit to both Society
members and employers,

The Society needs your comments, ideas and contributions. Please HELP!
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CONGRESS 33

PLATFORM PRESENTATIONS

Keynote address
Forest Fire in Global Boreal Forests
Brian J. Stocks, Senior Forest Fire Research Scientist, Canadian Forest Service

Introduction

The global boreal zone covers approximately 12 million square kilometres, of which 9.2 million
square kilometres are closed forest. This corresponds to ca. 29% of the world's total forest area
and 73% of it's coniferous forest area (ECEIFAO 1985). About 8 million square kilometres of
boreal forests are exploitable, with a total growing stock estimated at ca. 95 million cubic metres
(45% of the world total). The export value afforest products from global boreal forests is ca.
47% of the world total (Kusela 1990,1992).

The boreal forest zone stretches in two broad transcontinental bands across Eurasia and North
America, with approximately two-thirds ofthis zone located in Eurasia (Russia and Scandinavia),
and the remaining one-third in Canada and Alaska. Situated generally between 45 and 70 degrees
north latitude, with northern and southern boundaries detennined by the July 13°C and July 18"C
isotherms respectively, the boreal zone contains extensive tracts of coniferous forest which
provide a vital natural and economic resource for northern circumpolar countries.

The boreal forest is composed ofhardy species of pine (pinus), spruce (picea), larch (Larix), and
fir (Abies), mixed, usually after disturbance, with deciduous hardwoods such as birch (Betula),
poplar (populus), willow (Salix), and alder (Alnus), and interspersed with extensive lakes and
organic terrain., This closed-crown forest, with its moist and deeply s~aded forest floor where
mosses predominate, is bounded immediately to the north by a lichen-floored open forest or
woodland which in turn becomes progressively more open and tundra-dominated with increasing
latitude. To the south the boreal forest zone is succeeded by temperate forests or grasslands.

Forest fire is the dominant disturbance regime in boreal forests, and is the primary process which
organizes the physical and biological attributes ofthe borea1 biome over most of its range, shaping
landscape diversity and influencing energy flows and biogeochemical cycles, particularly the global
carbon cycle since the last lee Age. The physiognomy of the boreal forest is therefore largely
dependent, at any given time, on the frequency, size and severity of forest. fires. The
ovetWhehning impact ofwildfires on ecosystem development and forest composition in the boreal
forest is readily apparent and understandable. Large contiguous expanses of even-aged stands
ofspruce and pine dominate the landscape in an irregular patchwork mosaic, the result of periodic
severe wildfire years and a testimony to the adaptation ofboreal forest species to natural fire over
miUermia. The result is a classic example of a fire dependent ecosystem, capable, during periods
ofextreme fire weather, ofsustaining the very large, high intensity wildfires which are responsible
for its existence.
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Forest Fire Activity in the Boreal Zone

Human settlement and exploitation of the resource-rich boreal zone has been accomplished in
conjunction with the development ofhighly efficient forest tire management systems designed to
detect and suppress unwanted fires quickly and efficiently. Over the past century people
throughout northern forest ecosystems have, at times somewhat uneasily, coexisted with this
important natural force, as fire management agencies attempted to balance public safety concerns
and the industrial and recreational use of these forests, with costs, and the need for natural forest
cycling through forest fires. In recent years fire management has been complicated by a growing
recognition of the need to reconcile attempts to minimize fire losses with the growing cost offire
management and the beneficial impacts of fire. Canadian, Russian, and American fire managers
have always designated parts of the boreal zone, usually in northern regions, as "lower priority"
zones that received little or no fire protection, since fires that occurred there were thought to have
little or no significant detrimental impact on public safety and forest values. The realization that
total fire exclusion is neither possible nor ecologically desirable, initiated a gradual move toward
the widespread adoption of fire management strategies that priorize protection of high-value
resources while permitting burning in more remote areas. This is particularly true in the boreal
forest regions of Canada, Russia, and Alaska where lower population densities and forest use
allow more flexible fire management strategies.

A detailed examination of forest fire statistics from northern circumpolar countries shows that,
while humans have had an influence on the extent and impact ofboreal fires, fire still dominates
as a disturbance regime in the bareal biome. Although fire statistics are archived by administrative
jurisdiction and not forest region, the vast majority of each country's large fires occur in the
boreal zone. Canada and Alaska, despite progressive fire management programs still regularly
experience significant, resource-stretching fire problems. In contrast, Scandinavian countries do
not seem to have major large fire problems, probably due to the easy access resulting from
intensive forest management over virtually all of the forested area of these countries. Russian fire
statistics are available over the past four decades but, until recent years, these statistics are
considered very unreliable. The folloWing boreal zone fire statistics are summarized from Stocks
1991, and updated using published FAOfECE statistics (reference) and summaries from
International Forest Fire News (United Nations FAOfECE, Geneva).

i) Alaska

Forest fire statistics are available for the past halfMcentury, and generally indicate that the area
burned in this northernmost US state has decreased steadily while fire incidence has increased.
During the J940's Alaska recorded an annual average of 114 fires, which burned over an annual
average area of 502,000 hectares. By comparison, the 1990M96 period saw annual averages of
670 fires and 383,000 hectares. Increased accessibility has influenced both fire incidence and area
burned. Road and rail access meant both an increase in forest use, which resulted in increased fire
occurrence, but also a corresponding enhanced detection capability and a shortened response
time. Faster initial attack, particularly using smoke jumpers, coupled with aerial detection, are
the major contributors to the reduction in area burned. Lightning fires, generally occurring in
areas where response intervals are longer, account for a large percentage of the area burned in
Alaska (38% of Alaska fires are lightning-caused and these fires account for 80% of the area
burned). In addition, many fires in Alaska are fought on a priority basis, with extensive zones of
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limited protection, resulting in recent area burned statistics being somewhat inflated as a result
of selective fire suppression.

ii) Scandinavia

Somewhat limited fire statistics are available for this region, with Finland having the only
continuous records from 1952. Fire statistics from Sweden are available only from 1950 to 1980
and post-1982, while Norwegian fire statistics have been recorded only since 1980. In general,
considering Scandinavia as a whole, fire incidence is relatively constant, with -4000 fires
occurring annually. Area burned also varies slightly, averaging under 5000 hectares a year.
Unlike Canada, the Russia, and Alaska, Scandinavian countries do not appear to experience large
forest fires. As mentioned earlier, this is likely attributable to the high degree of accessibility in
these smaller countries as a result of intensive forest utilization and management. In addition,
lightning fires, a higher proportion ofwhich tend to occur in remote areas, are not a major factor
in Scandinavia where they account for less than 10% of all fires.

iii) Russia

Although northern Russia and Siberia have long been noted as areas where extensive forest fire
activity is common (Lutz 1956), no documented statistics were ever published by the fonner
Union of Soviet Socialist Republics (USSR) which would allow accurate quantification of the
magnitude ofthe problem in that country. Documentary accounts from the early 1900's describe
enormous forest fire losses covering thousands of square kilometres in Siberia, and giving the
impression that it was difficult to find areas where evidence of recent fire was not present. In the
particularly dry year of 1915, an estimated total of 14,000,000 hectares burned in Siberia
(Shostakovitch 1925). Periodically some qualitative accounts of the role of fire in the Siberian
forests were published, but these contained only partial statistics at best, which did not pennit
even rudimentary analysis. 1987 was a particularly severe fire year in Tnner Mongolia and Siberia.
The well-publicized Great China Fire burned in excess of one million hectares near the
China-USSR border during the early spring of that year (Stocks and lin 1988, Cahoon et al.
1991). NOAA AVHRRsatellite imagery revealed that a much larger area was burning in central
Siberia during the same period. Analysis of this low-resolution imagery revealed 40-50 fires,
ranging in size from 20,000 to 2,000,000 hectares, had burned over a total of approximately
10,000,000 hectares in this part ofthe USSR (Cahoon et al, 1994).. While the absolute accuracy
of this estimate may be questionable due to the coarse resolution of the NOAA imagery, it still
provides, in the absence of any official statistics from the USSR, a reasonable indication of the
enormous forest fire problems that existed in this region in 1987, and is supported in a recent
paper by Rylkov (1996). While fire activity in the USSR can be assumed to fluctuate dramatically
from year to year, as is the case in other countries, the 1987 scenario is strong evidence that a
major proportion of the earth's large boreal forest fires occur in Siberia.

With the dissolution of the USSR in the early 1990's, western and Russian fire managers and
5L'ientists began to work cooperatively, and this has resulted in a more accurate representation of
forest fire impacts in Russia Korovin (1996) presented fire statistics for the 1956-1990 period,
which indicated that, on average, 16,500 fires burned over -650,000 hectares annually in the
fanner USSR, with very little annual variation. Russian fire managers agree, however, that these
numbers are a gross underestimation of the actual extent of boreal fire in Russia, primarily due
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to an incomplete reporting structure that emphasized under-reporting actual fire statistics. Recent
fire statistics for Russia (1990-96) show an annual average of-22,000 fires burning approximately
1.12 million hectares. While these statistics still appear to be largely incomplete, new NQAA
AVHRR satellite down links established in Siberia are expected to solve this problem. All of
Russia. including remote regions previously urunonitored, will be covered under the new satellite~

based system of fire detection and monitoring.

The strongly continental climate of Russia, and in particular Siberia, produces fire weather and
fire danger conditions that match ,or even exceed, those observed in Canada and Alaska (Stocks
and Lynharn 1996) over a much larger land base. It seems likely then that Russian fire statistics
should show significant annual variation in area burned, with periodic major fire years, as is the
case in both Canada and Alaska. Given the importance of Russia's boreal forests in a global
context, it is critical that an accurate representation of fire activity in that major part of the borea!
zone be obtained, and extensive satellite monitoring should provide that information in the near
future.

iv) Canada

As in the Russia, the forested area of Canada is dominated by the boreal forest zone, which
extends in a broad belt from the Atlantic to the Pacific Oceans, and lies immediately to the north
ofthe heavily populated region along the CanadalUnited States border. Over the past century the
use of the boreal forest zone in Canada, for both industrial and recreational purposes, has
increased dramatically, and this has resulted in a concurrent increase in both forest fire incidence
and the fire management capability mobilized to deal with this problem. Provincial and territorial
agencies in Canada have progressed to the point where state-of-the-art centralized and highly
computerized fire management systems are common, yet forest fires continue to exert a
tremendous influence on the forest resource in this country. Periods of extreme short-term fire
weather, in combination with a recognition ofboth the ecological desirability ofnatural fire and
the economic impossibility of controlling all fires, have resulted in the r~alization that forest fires
in Canada are a problem that cannot, and should not, be eliminated.

Detailed forest fire statistics have been archived since 1920 in Canada and, within limits, this
extensive record permits a general analysis of trends in this country. It is recognized that the
Canadian fire record prior to the early 1970's (when satellite coverage began) is incomplete, as
various parts of the country were not consistently monitored during this period. It is expected
that this problem increases as one goes back in time, likely being more of a problem in the earlier
part of the century than during the mid-1900's. Keeping this uncertainty in mind, alUlUal fire
occurrence in Canada, without fluctuating greatly on a year-to-year basis, has increased rather
steadily from approximately 6,000 fires annually in the 1930-1960 period, to almost 10,000 fires
during the 1980's and 1990's. This is a reflection ofa growing population and increased forest
use, but is also due to an expanded fire detection capability. The area burned by Canadian forest
fires fluctuates tremendously on an annual basis, with the 1980-96 period significant in this regard,
due to major fire years in 1981, 1989, 1994 and 1995. While.fire occurrence numbers were
relatively constant over the 1920-1959 period, and have increased steadily since that time, area
burned aetua11y decreased over the first four decades of record only to increase over the last three
decades. The most dramatic increase occurred during the 1980's, and 1990's, primarily due to
periods of short-tenn extreme fire weather in westernand central Canada. During the 1981-96
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period an average of 9,246 fires annually burned over an average of 2,519,105 hectares in
Canada, with annual area burned fluctuating by an order of magnitude (0.76 million to 7.28
million hectares). Lightning accounts for 35% of Canada's fires, yet these fires result in 85% of
the total area burned, due to the fact that lightning fires occur randomly and therefore present
access problems usually not associated with human-caused fires, with the end result that lightning
fires generally grow larger, as detection and subsequent initial attack is often delayed.

This recent evaluation ofCanadian fire statistics (Stocks 1991) also identified some of the reasons
why Canadian fire impact varies significantly, Sophisticated fire management programs are largely
successful at controlling the vast majority of forest fires at an early stage, such that only-2% of
fires grow larger than 200 hectares in size, but these fires account for ~98% of the area burned
across Canada. In addition, the practice of"modified" or "selective" protection in remote regions
ofCanada results in many large fires in low-priority areas being allowed to perform their natural
function. Recent studies comparing fire sizes relative to levels of protection indicate that, on
average, fires in the largely unprotected regions of the boreal zone are much larger than fires in
intensively protected regions (Stocks 1991; Ward and Tithecotte 1993). An examination of the
spatial distribution ofaU 1980-89 Canadian fires >200 hectares (Stocks et al. 1996) showed that
by far the greatest area burned occurred in the boreal region of west-central Canada, and
attributed this to a combination offire-prone ecosystems, extreme fire weather, lightning activity,
and reduced levels of protection in this region.

Characteristics ofBarea1Forest Fires

Boreal forest fires may be classified, based on their physical fire behaviour characteristics, into
three general categories (Van Wagner 1983): smoldering fires in deep organic layers with frontal
fire intensity levels <10 kW/m, surface fires with intensities ranging between 200 and 15,000
kW/m, and crown fires \\Iith intensities from 8,000 to > I00,000 kW/m (frontal fire intensity is the
product ofa fire's rate ofspread, the amount of fuel consumed in the flaming front, and the latent
heat ofcombustion). Crown fires can be either intermittent (trees torching individually) or active
(with solid flame development in the crowns), with active crown fires being by far the most
common. Crown fire development depends on a number of interacting factors: the height of the
crown layer above he ground, the bulk density of crown foliage, the crown foliage moisture
content, and the initial surface fire intensity. In general, surface fires must generate sufficient
intensity to involve the crown layer, resulting in ready access to the ambient wind field which
largely determines the rate of spread of the fire. The surface and crown phases of the fire advance
as a linked unit dependent on each other. The fast-spreading active crown fires that dominate the
boreallandscape are primarily the result of strong winds, and are aided by both short- and long
range spotting of firebrands ahead of the flame front.

The frequency offires in a given area depends on both the climate and the rate at which potential
fuels accumulate following each fire. The fire frequency must be in long-term equilibrium with
the longevity of the primary tree species and their reproductive ages. The natural fire cycle
averages 50-200 years in the boreal forest (Heinselman 1981). However, human use/protection
of the boreal zone has created a much wider gap in fire return intervals than would be the case
under natural conditions. Stocks et aI (1996), based on 1980's data for Canada, showed mean fire
return intervals ranging from < I00 years in remote, modestly-protected regions of the northern
boreal to >500 years in heavily protected boreal zones.
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Fire-adapted forests can generally he divided into two categories: those species able to regenerate
although all trees have been killed over a large area, and those species ofwhich some individuals
must remain alive to provide seed for the next generation. Species of the first type are either
conifers that store seed in insulated serotinous cones that require heat to open, or hardwoods that
regenerate through suckering from the root layer following fire. Species of the second type are
conifers that release seed every year when the cones mature. Canadian and Alaskan boreal forests
are dominated by species (e.g. Pinus banksiana Gack pine) and Picea mar;ana (black spruce»
that bear serotinous cones and require lethal fire to regenerate, and the boreallandscape in North
America reflects this, consisting almost entirely of large tracts ofpUTe, even-aged stands of:lire
origin species resulting from high-intensity, active crown fires. Alternatively, Eurasian borea1
forests are dominated by conifer species not generally considered serotinous. Many Eurasian
species have adapted to periodic, lower-intensity surface fires (e.g. thicker basal bark), releasing
seed annually and creating a much more heterogeneous, uneven-aged forest. It can be assumed
then, that active crown fires are far less common in the Eurasian boreal forest, and this is borne
out in the Russian fire literature (e.g. Artsybashev 1967) which shows that crown fires account
for -25% of the total area burned in Russia.

Fuel consumption and spread rates can vary considerably, both within and between boreal fires.
In general, however, boreal crown fires consume 20-30 tonneslha offuel (Stocks 1991, Stocks
and Kauffinan 1997) with roughly 2/3 of this total associated with consumption of forest floor
(litter, moss, humus layer) and dead woody surface fuels. Crown fuels (needles and fine twigs)
account for the remaining 1/3 of the total fuel consumed. Spread rates can vary between ~5

m/min in intennittent (torching) crown fires and >100 mlmin in fully-developed crown fires
(Stocks and Kauffinan 1997). In a recent comparison of the dynamics ofboreal and savanna fires,
Stocks et al. 1997 showed that boreaI fires consume, on average, an order of magnitude more fuel
than savanna fires. Despite similar spread rates, this large difference in fuel consumption means
boreal fires develop very high energy release rates, and produce towering convection columns that
can reach the upper troposphere and lower stratosphere directly. Conversely, savanna fires
usually develop less well-defined convection columns, usually only 3·4 kilometres in height. The
differing convection column dynamics of boreal and savanna fires are important in terms of the
long~rangetransport ofsmoke products from biomass burning. Although much larger areas bum
in the savannas annually than in the boreal zone (Crutzen and Andreae 1990), smoke transport
mechanisms are likely much different. Regionally-generated savanna fire emissions must be
transported vertically at the Inter-tropical Convergence Zone (ITCZ) to have a more global
impact, whereas boreal fire emissions are injected at much higher atmospheric heights, promoting
the likelihood ofwider-ranging transport and impacts.

Climate Change and Boreal Forest Fire Activity

The Intergovernmental Panel on Climate Change (IPCC) has recently concluded (IPCC 1995) that
"the observed increase in global mean temperature over the last century (O.3-0.6°C) is unlikely to
be entirely due to natural causes, and that a pattern of climate response to human activities is
identifiable in the climatologicaJ record". There is also evidence of an emerging pattern of climate
response to forcings by greenhouse gases and sulphate aerosols, as evidenced by geographical,
seasonal and vertical temperature patterns. In Canada and Russia this pattern of observed
changes has taken the fonn ofmajor winter and spring warming in west-central and northwestern
Canada and virtually all ofSiberia over the past three decades, resulting in temperature increases
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of2-3°C over this period (Environment Canada 1995).

Numerous General Circulation Models (GCMs) project a global mean temperature increase of
O.8-3.5"C by 2100 AD, a change much more rapid than any experienced in the past 10,000 years.
Most significant temperature changes are projected at higher latitudes and over land. In addition,
greatest.wanning is expected to occur in winter and spring, similar to the trends measured
recently, although warming is projected for all seasons. While GeM projections vary, in general
winter temperatures are expected to rise 6-10oe and summer temperatures 4_6°C over much of
Canada and Russia with a doubling ofatmospheric carbon dioxide. Global precipitation forecasts
under a 2xC02 climate are more variable among GeMs, but indications are that large increases
in evaporation over land due to rising air temperatures will more than offset minor incre8ses in
precipitation amounts. In addition, changes in the regional and temporal patterns and intensity
ofprecipitation are expected, increasing the tendency for extreme droughts and floods.

Despite their coarse spatial and temporal resolution, GCMs provide the best means currently
available to project future climate and forest fire danger on a broad scale. However, Regional
Climate Models (RCMs) currently under development (e.g. Caya et al. 1995), with much higher
resolution, will pennit more accurate regional-scale climate projections. In recent years GCM
outputs have been used to estimate the magnitude of future fire problems. Flannigan and Van
Wagner (1991) used results from three early GCMs to compare seasonal fire weather severity
under a 2xC02 climate with historical climate records, and detennined that fire danger would
increase by nearly 500!o across Canada with climate warming. Wotton and Flamiigan (1993) used
the Canadian GCM to predict that fire season length across Canada would increase by 30 days
in a 2xC02 climate. An increase in lightning frequency across the northern hemisphere is also
expected,under a doubled CO2 scenario (Fosberg et all990; Price and Rind 1994). In two recent
studie~ Fosberg et aI.(1996) used the Canadian GeM, and Stocks et aI.(1998) used four current
GeMs, along with recent weather data. to evaluate the relative occurrence of extreme fire danger
across Canada and Russia, and showed a significant increase in the geographical expanse of the
worst fire danger conditions in both countries under a warming climate.

Climate wanning of this magnitude can be expected to have major impacts on the forests of
northern circumpolar countries. Based on GCM projections large-scale shifting of forest
vegetation northward is expected (Solomon and Leemans 1989; Rizzo and Wilken 1992; Smith
and Shugart 1993), at rates much faster than previously experienced during earlier climate
fluctuations. Increased forest fire activity is expected to be an early and significant result of a
trend toward wanner and drier conditions (Stocks 1993), accelerating the rate of vegetation
shifting, resulting in shorter fire return intervals, a shift in age-class distribution towards younger
forests, and a decreas'e in biospheric carbon storage (Kasischke et al. 1995; Stocks et al. 1996).
This would likely result in a positive feedback loop between fires in boreal ecosystems and climate,
change, with more carbon being released from boreal ecosystems than is being stored (Kurz et
al. 1995).

While fossil fuel burning contributes most significantly to increasing atmospheric greenhouse gas
concentrations, emissions from biomass burning of the world's vegetation (forests, savanna!, and
agricultural lands) has recently been recognized as an additional major source ofgreenhouse gas
emissions (Crutzen and Andreae 1990). Recent cooperative international experiments (e.g.
Andreae et at. 1994, FIRESCAN Science Team 1996) have confirmed that biomass burning
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produces up to 40010 ofgross carhon dioxide and 38% oftropospheric ozone, along with a suite
of less common, but equally important greenhouse gases (Levine et al. 1995). While most
biomass burning emissions originate from savanna and forest conversion burning in the tropics,
there is a growing realization that boreal and temperate forest fire emissions are likely to play a
much larger role under a wanning climate. Cofer et al. (1996) recently outlined a number of
reasons why the importance of atmospheric emissions from boreal fires may be underestimated:
the tremendous fluctuations in annual area burned in the boreal zone, the fact that boreal fires are
located at climatically sensitive northern latitudes, the potential for positive feedback between
climate warming and boreal fire activity, and the high e~ergy level of boreat fires which
traditionally produce smoke columns reaching into the upper troposphere, '

Summary

An average of 5-10 million hectares bum annually in the world's boreal zone, with the vast
majority ofthis occurring in remote, modestly-protected regions of Canada, Russia and, to some
extent Alaska. However, large areas periodically bum in intensively protected boreal forests, the
result ofextreme fire weather and fire occurrence situations that overwhelm protection resources,

Fire is, and has been for millerutia, the dominant disturbance regime in the boreal zone, and boreal
species are dependent on fire for their existence. Expanded use of the economic wealth of the
boreal zone has created a situation in which governments must balance the protection ofvaluable
resources and property against the natural role of fire in this biome,

Although the area burned in the boreal zone is small in comparison to land-use change and
savanna burning in the tropics, recent studies have raised concern over the global implications
resulting from climate change impacts at northern latitudes. With a large amount of the total
global terrestrial carbon stored in boreal forests, and the potential for significant increases in forest
fire activity in this zone, predicting the level and impacts offuture boreal fire regimes is becoming
an urgent research goaL At a time when international interest in climate change and greenhouse
gas emissions is growing, more severe fire weather, coupled with economic constraint, seems
certain to result in much more boreal fire activity in the near future, and borea1 countries must
begin addressing adaptation strategies at the policy level.
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Plants for sale - breeders for hire

A.Smith, B.D. Mappledoram, ID.H. Reusch, C.J. Terblanche and D.C.W.
Goodenough, ARC-Range and Forage Institute, Private Bag X 05, Lynn East, 0039.
Republic of South Africa.

Ab.tract

The improvement offorage plants by introduction, selection and breeding has been applied
successfully over many decades in South Africa. Although mainly a public program this has
recently become a commercial venture and is practiced by several private seed companies,
Universities and the Agricultural Research Council. The ARC-RFI has become a major role
player and is utilizing its extensive resources to provide expertise and infrastructure for
commercial breeding programs. Several ofthe locally bred cultivars have made an extensive
impact on local and overseas markets and play a vital role in the stabilization and sustainable
use of natural resources for animal production.

Introduction

Plant improvement (selection and breeding) forms the link between utilization of the natural
resource and high producing improved pasture cultivars for animal production. It has become
essential to improve the naturally occurring pasture plants by selection and breeding as
increasing pressures seriously deplete the natural resource from which sustainable production
remains the prime objective. The desirable genotypes are those that will tolerate grazing, as
well as being responsive to the available nutrients which the grazing animal recycles. The
nature of the pasture and its stability is a function of both the environmental and grazing
stresses interacting on the genetic resource pool of the pasture.

It is estimated that somewhere around the year 2020 the human inhabitants of the earth would
number 8 000 million. Population growth and dietary changes will result in an increasing food
demand resulting in an approximate increase of75 % in the meat demand. The land area
dedicated to agriculture will at this stage have stabilized or even decreased which means that
pressures on natural resources will rise drastically and ever increasing demands will be put on
production from planted pastures. Thus it is clear that plant improvement will play a role not
only in feeding the world's population in the next century, but also in the presetVation of
biodiversity and the environment.

For thousands ofyears, first by domestication and then simply by selecting the best plants in
the field to provide seed for the next crop, farmers have adapted plants to their needs Md
progressively improved them. In the case offorage crops this was often linked to the
movement of domesticated animals and the provision of fodder for these herds. Over the past
century, new scientific and teclutical developments have permitted a much-accelerated rate of
improvement in plants. Today plant improvement is an important sector ofactivity based on
the exploitation ofexisting genetic diversity, and utilizing appropriate technologies and
strategies developed from the results ofan ever-expanding research base. This pennits the
continuous development ofnew, better performing varieties, which are adapted to the current
needs of the livestock industries,
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Pasture plant breeding requires a long time frame for research and development and
considerable technological means, which can incur substantial costs and commitment. As is
common in all high technology industries, the creation ofvarieties has always required the best
available technologies. Today these can be quite varied and complex: Genetics, molecular
biology (GMO's), in vitro cultivation, improved agricultural production field techniques and
enhanced agro-industry technologies. Their use necessitates the recruitment ofhigh level
multidisciplinary teams and significant investments in equipment both in the laboratory and the
field. In addition to human resources and financing breeders must have open access to
available, well-maintained genetic resources. They must also be able to use the most efficient
plant improvement technologies and protect the results of their work via suitable intellectual
property rights. The protection of intellectual property rights is essential to recover costs of
the breeding programs and to return a profit to investors.

Breeders were probably the first to get concerned about the necessity to maintain genetic
resources for food and agriculture. They created the first gene-banks during the 1930's. Today
6 million samples of the most important food plants are conserved in private and public gene
banks (Anon, 1997.).

The South African scene

There is early evidence of the use of introduced pasture grasses and legumes in South Afiica,
Scott 1896, and as early as 1903 the first in~roductions and collections were made and
established at Skinners Court in Pretoria.

From 1910 to 1943 several developments took place, not least ofwhich was the establishment
of the Prinshof Grass breeding Station in Pretoria in 1923. The first collections were made and
by 1928 the collection ofDigitaria oumbered 110 (Anon., 1928). According to Pentz (1932).
high priority was given to the work at Prinshofwhich at that stage covered: 1. Collecting
indigenous grasses, 2. A study of their growth habits and 3. Breeding of pure and pedigree
strains. By 1937 the work at Prinshofwas extended to include summer grasses Cenchrus,
Ch/oris, D,igitaria, Panicum, Pennisetum, Setaria and Themeda, the winter grasses Bromus,
Dactylis, Ehrharta, Festuca and Phalaris ( Pole Evans, 1939) arid the legumes Trifolium
repens and T. pratense (pole Evans, 1937).

Rietondale. Potchefstroom and Cedara all had active pasture plant breeding programs during
the post WW II period but by 1972 Cedara became the only centre for pasture plant breeding
in South Africa.

Progress in breeding was severely hampered by the lack of continuity and from 1903 to 1956
the breeders were stationed at no fewer than seven research stations (Smith and Rhind, 1984).

Cedara as centre of pasture plant breeding.

Although evaluation and selection ofgrass species was undertaken at Cedara since 1951 in
anticipation of the appointment of a plant breeder, the breeding of grasses only commenced by
1959 and that of legumes in 1976, (Smith and Rhind, 1984). The early successes were cv
Midmar, a Westerwolds ryegrass which, not only dominated the South Mrican market for
nearly twenty years but also had huge successes in Australia. Dusi white clover has also, after
initial seed production problems taken nearly a 500/0 share of the local market as plantings
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became successful throughout the temperate regions of South Africa.

In 1984 Smith and Rhind envisaged no dramatic increases in the number ofbreeders but did
foresee possible breeding programs on Kikuyu and lucerne. The breeding program at Cedara
was expanded to include several small grain species while after the transfer of some staff to
Roodeplaat and the establishment of the Grassland Research Centre (now the ARC-Range and
Forage Institute) a breeding program on tropical grasses and legumes was initiated as well as a
lucerne breeding program.

With the establishment of the Agricultural Research Council (ARC) in 1992, the breeding
programs were again linked to an active plant introduction and exploration program and the
gene bank

Plants for sale - breeders for hire

The ARC opened the way for commercialization of the breeding programs and PBR was
registered on all cultivars bred. These cultivars were then, through SANS0R. made available
to members of SANSOR on a royalty basis. The bidding for such plants was convincing and
frequently oversubscribed providing adequate proof that the breeding program ofthe ARC
RPI was viable. Income generated from royalties soon became substantial first funding only
the running costs of the particular project but eventually even providing some suppon for the
expansion of the breeding ofother pasture crops. The ARC-RFI now had plants for sale.

A funher development was that institutions without breeders, like the Lucerne Seed Board,
(now Lucerne Seed Producers Organization), realized that to serve their members, they should
develop a cultivar adapted to South African conditions, and contracted the ARC·RFI to do the
breeding program for them. This resulted in a research program of somewhat extended nature
that included breeding, extension and basic research on lucerne, This program became a multi
institute program in the ARC also involving the ARC-Plant Protection Research Institute and
the ARC-Infruitec. Products from the program have been widely used and the research was
reported on at several International forums.

It soon became apparent to several of South Africa's leading Seed companies that in some
instances it would be economically more viable to enter into such breeding contracts with the
ARC-RPI for specific crops than to do their own breeding. These contracts are entered into on
an exclusive and individual basis and vary from early screening ofplants for adaptability to
certain conditions to exclusive programs for the development of cultivars. This reJulted in
ARC-RFI breeders being for hire. The researchers of the ARC-RFI are also involved in
several National evaluation programs based on the highly successful National Lucerne
Evaluation Program (NLEP), whereby cultivars and advanced breeding lines of several species
are evaluated under contract for private seed companies.

Several of the larger seed companies e.g. Pannar, Sensako and Agricol as well as a few
Universities have retained and even expanded their breeding and/or selection programs, but
seldom do we find actual competition in breeding objectives, rather, through SANSOR, and
particulafly the Forage division, do we find a co-ordinated macro research program on
cultivated pasture improvement in South Africa which covers all major pasture and fodder
crops. Due to the commercial nature and confidentiality ofprivate breeding programs they will
not be reported on extensively, but suffice to say that they involve a large number of
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indigenous and exotic species.

In the progress report of the ARC-RFI breeding program, Mappledoram, (Anon, 1997b)
states that highly satisfactory progress has been made in the release of the ARC-RP! bred
Lolium mu/ttjlorum cultivars Dargle, Hilton, Burgundy and Caversham. Three additional new
cultivars have recently been submitted for PBR, and several other relatively high yielding lines
are being evaluated in the NREP (National Ryegrass Evaluation Program). A line with
improved DM-content and non-structural carbohydrates will be evaluated under grazing
shortly. In addition, a new colchicine-induced tetraploid Westerwolds line from cv. Hilten is
currently under development.

The breeding of pasture crops, however, does not only include the basic improvement of the
cultivar. The process is initiated by introduction of a reasonable genepool through collection
or introduction followed by initial screening for adaptation or desired characteristics. The
breeders in the past performed this function, but with the welcome incorporation of the gene
bank: into the program, this is now performed by the latter in co-operation with the breeders.
The Tefbreeding program is a good example of such co-operation.

After the screening, breeding and evaluation, follows the registration of the cultivar and PBR.
The development phase also includes evaluation and marketing of the cultivar on a National
and International basis. Eventually the marketability of the cultivar and the availability of
sufficient seed determine the success of the cultivar, Seed production is done in several stages
e.g. experimental, during the selection and breeding phases, pre-breeder, breeder, basic and
certified seed. In the past all the production of seed up to the breeder seed stage was done by
the ARC-RFI, but lately contract production has been extended to include breeder seed in
special cases.

Oveneas trials and marketing.

Some of the 15 Lolium multiflorum ARC·RFI cultivars and lines under' evaluation since 1993
in Australasia and/or Europe are showing promise. It is anticipated that cv. Dargle and
possibly one or two others may be released in Australia within the next few years. In Europe,
however, it will be difficult to penetrate the market until South African cultivars are purified as
Westerwolds or Italian cultivars.

By the end of 1997, the ARC-RFI breeders were involved in breeding programs on nine
species offorage plants and these were being tested locally and overseas. The local seed
companies who are at this stage clients' of the ARC-RFI are Pannar, Southern Seeds, Link
Seeds, Agricol, Advance Seeds, Mc Donalds Seeds, Mc Dougal Seeds, van Niekerk Seeds,
Sensako and van Rooyen Seeds. The overseas companies that co-operate with the ARC·RFI,
either in testing or marketing of the bred cultivars are: Pacific Seeds, NZ Agriseeds,
Wrightsons. Hodder & Tolley, Teague, DLF Trifolium and Barenburg.
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Table 1. ARC-RFI cultivarsllines allocated to local and overseas companies.

Specieslcultivarsllines PBR

Lo/ium mu/tij1orom (Italian and Westerwold ryegrass)

Diploid Italian Dargle 1993
RGI 101; RGI 102 -
RGI 103 (Mispah) 1997
RGI 104 (Caversham) 1996
RGI 105; RGI 106 -
RGI 107 (LS 107) 1997
RGI 108 (Agrilon) 1997
RGI 114 -

Tetraploid Italian RGI 20I; RGI 202; RGI 203 -
Dipliod Westerwolds RGI 301 -

RGI 302 1997
RGI 303 1995

Tetraploid Westerwolds RGI 401 -
Lo/ium perenne (perennial RGI 615 -
ryegrass)

Secale cereale

Spring rye R35 (LS 35) 1997
R69 -

Winter stoeling rye R 58; R 59; R 62 (LS 62) 1997
R 66; R 67; R68 .

Festuca arundinacea

Tall fescue PlC 5; PlC 8; 12 SB 4 UDB -
Raphanus sativus

Fodder/Japanese radish RGI SOl; RG1503; RGI 503 -
RGI 510 A; RGI 510 B -

Trifilium repens (white clover) Dusi 1986

Vigna unguiculata (Cowpea) Encore 1994

Eragroslis lej(Tef) - -
Eragrostis curvula (Weeping Umgeni -
love grass)

Medicago saliva (lucerne) - -
Digitaria eriantha (Smuts TipTop 1994
F1ngergrass)
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A.G.M

1 Welcome
The President, G.N. Smit, welcomed everyone present.

2 Present
A present list was circulated and the following members were present:

M.B. Hardy, P.E. Bartholomew, B.H. Brockett, C. Hiskins, N. Grobler, G.M. Peddie, I. van
Schalkwyk, SJ.F. Pienaar, T.N. Kotz, C.l. Badenhorst, B. Dekker, P. Venter, D, Jacoby, C.J.
Dames, S.H. Kemp, RA. Snyman, 1. B. Oosthuizen, RI. Fouch, J. Clayton, K. Kellner, T.C.
Meyer, M. Jooste, L.O. Nel, R.P. Ellis, M.J. Willis, T.G.K. Simpson, A.e. Beckerling, I.M. van
Staden, T.M. Everson, W.S.W. Trollope, I.e.O. du Toit, N. Allsopp, A.R. Palmer, M.T.
Hoflinan, T.G. O'Connor, F.O. Hobson, M. Mapuma, L.E. Dziba, M.C. Mbuti, S.D. MacGregor,
R.N. Reynolds, M.I. Glaum, PJ.K. Zacharias, C. Bunting, PJ. Malan, A.RJ. Morrison, I.H.F.
Meyer, P.I.L. Smit, W.H. Boshotf, A.C. MalIo, D. Marais, L. Thatcher, C.R. Hurt, A. V. Dyason,
A van Z. Bmn, M. Stalmans, M. Peel, R Phillips, J. Cunningham, P. D'Hotman, K.P. Kirkman,
K. Kappeyn

Apologies

T.I. Dugmore, S.W. Haschke, J. Doxey, G.C. Stuart-Hill, N. Mentis, N.F.G. Rethman, P.A.
Pieterse, J. Lindeque, T.A MoTley, D. Swan, AI. Aucamp, A Smith, AS. de Beer, F.P. Jordaan,
P.C. le Roux, A. Swanepoel, D. Dickenson, M. Wolfson, G.M. Calvert.

3 Approval of the AGM minutes 0(20 January 1997
Change 9: R180 000 to R160 000.
The minutes were accepted with the above changes.
Proposed: fY.S, W; Tro/lope Seconded: T.e. Meyer

4 Matters Arising

4.1 Changes to the Constitution
G.N. Smit pointed out that the Constitution as amended at AGM of 20 January 1997 was
circulated.
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5 Editor's Report
5.1 Production Editor
C.R. Hurt reported that Volume 14.3 has not yet been published due to insufficient submissions
of manuscripts. Val. 14.1, 14.2 and Vol. 13.3 were published in 1997. Regarding Library
Subscriptions he reported that have 94 worldwide subscribers. Production costs are covered by
page charges.
The report was accepted.
Proposed: w.s. W. Trol/ope Seconded: K. Kappeyn

5.2 Scientific Editor
M. Hardy reported that slow return times were still experienced. At least 38 submissions were
required, only 26 papers submitted in 1997. of which 12 were rejected. Although there are
complaints that rejection rates are too high, he pointed out that members were the reviewers and
rejected papers. Senior Society members have not returned papers that required small changes
which was a problem. He appealed for more submissions.
Vol. 14.3 is not out due to lack of sufficient submitted papers.
M.B. Hardy reported on the questionnaires that were sent out and focused on Journal matters.
88% said the Journal was good to excellent and 12% said it was poor. 44% respondents had
published in the Journal. The Journal format was what was expected.
The Journal is presently being rated as to the scientific standard and compared to other Journals.
G.N. Smit appealed to the membership to submit papers and encourage colleagues to do the same.
Assistance with e.g. translation will be offered where required, and he thanked M.B. Hardy and
the editorial team and assistant editors for their efforts,
T.G, O'Connor asked about the future management (contingency plans) as regards the health of
the Journal. M.B. Hardy reported that the declining number ofscientists was a problem. Keynote
addresses at Congresses will be used for publication, together with review papers. Papers are also
actively solicited by Council. Other organisations have been contacted re joint publication of the
Journal with other societies should the need arise.
AC. Beckerling asked about the relevance of the Journal to the Scientists in the private sector.
G.N. Smit replied that one cannot be prescriptive as to the content of the Journal or the research
done. J. Clayton mentioned that theme Bulletins are being planned with a specific focus in each
case, which could address that need.
Proposed: A.R. Pa/mer Seconded: K, Kappeyn

5.3 Bulletin Editor
1. Clayton reported that he took over from T. Morley who had done a very good job, Fonnats
envisaged of Society Publications:
Bulletin
o Special Publications,
o Society news: Society news e.g. AGM/Council news. Frequent communication to

membership envisaged.
Material not suited for Journal e,g, posters from Congresses could be published but costs could
be a limiting factor. An amount of RI8 000 was requested from the Treasurer in case it is
required for publications to members. It will be endeavoured to raise the costs through
advertorials.
Two "Theme Bulletins" are planned for publication by July. F.O. Hobson added that these
publications could be a vehicle to publish and transfer technology to fellow members and other
target groups.
1. Clayton was thanked for his efforts.

Proposed: r.e. Meyer Sec.:onded: w.s, W. Trollope
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6 Treasurer's Report
T. Everson reported that the auditors reports will be published in the next Bulletin and she
thanked M.L. Zacharias for her assistance. It had been a difficult year financially, mainly due to
40010 increase in postage fees, a computer had to be purchased and the large number of defaulters
(90 at present which amounts to a loss of income RII 000) which impacted on the budget. Debit
order appeals were sent out during 1997. Subscriptions were increased by 10% to cover costs,
and another increase was envisaged for 1999.
A summary of the income and expenditure of the Society for 19?7 was presented:

Grassland Society of Southern Africa
Income Statement for the year ended 31 October 1997

Notes 1997 1996

R R

INCOME 132583 112441

Acocks notes & journals 700 (3 588)

EXPENSES 140 103 108328

Administrator 32801 U 299941

Net Surplus (7 520) 4113

Retained income at beginning of year 120340 116227

Retained income at end of year 112820 120340

1 164 1578

(6356) 5691

6770 3 814

-I I 6829
1

414 9505

(9 765)

(9351) 9505

Grassland Society of Southern Africa
Cash Flow Statement for the year endw 31 October 1997

Net Surplus

Adjustment for non cash items

Depreciation

Cash generated

Net decrease in working capital

Decrease in stock

Cash retained by operations

Financing activities

Purchase offixed assets

Increase in cash resources

1997

R

(7520)

1996

R

4113
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Cash at beginning ofyear

Cash at end afyear

The proposed budget was presented to the Society.

114582

105 231

105077

114582

Grassland Society of southern Africa Budget 1997/8
INCOME
Subscriptions

Membership -all categories

Other
Page charges
Interest
Library subscriptions

Total income

EXPENDITURE
Administrator
Audit fee
Bank charges
Commission - Lester Hall
Journal Production
Bulletin Production
Fax/telephone
Photocopying
Postage
Subscriptions
Subsistence & Transport
Contingencies

Total expenditure

Net surplus

R 76 000

R 14 600
R 18 000
R 18 800

R 127 400

R 33000
R 2500
R 1300
R 1200
R31590
R 31000
R 3500
R 3850
R 2200
R .200
R 13 200
R 3500

R 127 040

R 360

There were 90 defaulters at the time. Iftheir subscriptions were not forthcoming there would have
been a deficit of· R 11790.

A.R. Palmer proposed that money from the contingency fund be transferred to cover the costs
of the computer purchase in order to avoid budgeting for a budget deficit. C. Bunting
proposed that students he encouraged to join the Society. That was generally accepted.
The report and budget was approved.
Proposed: r.e. Meyer Seconded: MB. Hardy

7 PRO Report
M.M. Wolfson being absent, T.D. de Bruyn read the report.
7.1 9111 International Symposium on Ruminant Physiology - 20 - 24 October 1999
The GSSA will be participating in a satellite workshop on "Indigenous plants and their utilisation
by indigenous animals", which is being organised by Professor Jan Raats. The GSSA website may
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be consulted for further infonnation about this symposium.
7.2 GSSA Student Medals
Letters have been sent to the Agricultural Faculties and Botany Departments of all the Universities
in South Africa regarding the awarding of GSSA medals to outstanding students graduating in
the fields ofGrassland and Rangeland Science. Several universities such as Rhodes and Pretoria
University have responded positively so far, while the universities of Port Elizabeth and
Witwatersrand have expressed interest in participating in the award scheme.
7.3 Questionnaires
A questionnaire has been prepared to enable all GSSA members to participate in and assist the
Council in the drawing up of guidelines for the future strategic development of the Grassland
Society. Members that have not yet done so were requested to complete these during the course
of the Congress.
The report was adopted.

8 PAC Report
P.J.K. Zacharias reported that PAC had I new application and that there were 43 members. The
Register is to be updated to include e-mail addresses and will be'placed on the website.

9 Trust Report
P.J.K. Zachanas reported that Trust had an inactive year. Last year it was RI60 000, this year
it stood on R165 000 - R8 500 in disbursements were made. That meant therefore a RI3 000
increase in Trust's worth. A number of Trustees' terms of office had expired. P.J.K. Zacharias
thanked O. Oickinson and D. Grossman for their efforts and announced the names of new
Trustees:
AR. Palmer, F.O. Hobson, G. Stuart-Hill, C.J. Davies, a.N. Smit and PJ.K. Zacharias.
G.N. Smit thanked D.J.K. Zacharias for his efforts.

10 Congress 35 Venue
No formaJ invitation had been received to host Congress 35. a.N. Smit appealed to the
membership to come forward. K. Kellner mentioned that in the year 2000 it was proposed that
all Scientific Societies have a combined congress in Johannesburg.

11 Election of office Bearers
Vice President
Secretary had to be elected.
2 Additional members}

K. P. Kirkman and N. AJlsopp, were proposed as Vice President and Secretary respectively. They
were elected unopposed.
Since there were three additional members proposed, a closed ballot had to be held.
A. Bronn, A C. Beckerling, M. Mapuma.
Or H. Fouche, Dr H. Snyman and Professor W.S.W. Trollope were appointed as scrutineers.

After voting, AC. Beckeriing and M. Mapuma were congratulated.
M.T. Hoffinan, F.G. Hobson and T.O. de Bruyn who were leaving Council were thanked for their
efforts in assisting the Society.
Pennission to destroy ballot papers was requested.
Proposed:F.O, Hobson Seconded: T.D, de Bruyn

12 General
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12.1 Strategic Plan
Questionnaires were drawn up in order for the Society to plan for the future. Many were received
back - a good response. The Society will be informed as to the results of the Questionnaire.
Members were requested to submit e-mail addresses to the Administrator to update the database.

12.2 Policy Response Issues
A protocol has been drawn up to facilitate the Society members to respond to policy issues. G.N.
Smit reported that the Bulletin will contain more information. Members willing to respond were
requested to come forward and it was pointed out that funding is being sought to pay for such
efforts.

12.3 Congress 34 Venue
C.R Hurt apologised for Dr D. Swart's absence who was supposed to report on the matter. A
new shorter 3 day Congress format was proposed to be held during the last week in January 1999.
The proposed Theme is Livestock production from veld & pasture and the registration fee R500.

12.3 IRC 2003
A.R. Palmer reported that the National Department of Agriculture had been approached with
letters from all the Provincial Structures, but nothing had been forthcoming.

13 Closure
A.R. Palmer thanked G.N. Smit for his leadership and contributions to the successful running of
the Society.
There being no further matters to discuss the meeting was adjourned at 17hlO.

14 Date of Next Meeting
The next meeting to be held at next Congress.

•••••

SESSION SYNOPSIS

SESSION 2 Soil Nutrient Dynamics

Session Chairman: Or Neil Miles
Rapporteur: Debbie Swanepoel

Introduction
Livestock production, either on veld or planted pastures, has a significant effect on soil nutrient
dynamics. Inter alia, excretal deposition, trampling effects, and changes in vegetation resulting
from management objectives (e.g. grazing systems and pressure, fire and bush clearing) all
influence soil characteristics and thus the ability of the soil to support primary production.

Planted Pastures
In planted pastures, 60-95% of the nutrients in herbage ingested by the animals are recycled to
the pasture in the form of dung and urine. These excretal patches represent 30-40% of the total
area of the pasture but the growth on excretal areas may represent up to 70% of the pasture
production. The nutrients in these patches exceed the immediate needs of the plants and thus
accumulate in the soil volume.



24

Dung has been found to elevate the soil pH, extractable P and exchangeable Ca, Mg and organic
C whilst lowering the phosphate and sulphate sorption capacity. These effects are evident in the
top 5 cm of the soil and may last for up to 3 years. The nutrient release is dependent on the
physical breakdown of the dung. Urine increases extractable S, mineral Nand K. These effects
may last for a couple of months. Losses occur from leaching and, in the case orN, gaseous
exchange.

Animals tend to avoid excretal patches (especially where the stocking rate is low) as the grass
becomes rank. and unpalatable. In mixed species systems, sheep will graze areas.that have been
fouled by cattle. Mowing the area creates an even pasture sward and spreads the dung helping
to facilitate better utilisation of the pasture.

Excretal patches contribute to spatial variability in nutrient levels within the pasture and thus have
important implications for soil sampling and analysis. When taking soil samples it is advisable to
avoid high traffic areas such as gates, trough and camping areas, and not to sample immediately
after grazing.

There are considerable losses ofN from unfertilised, clover based pastures. The fixed N is lost
by volatilisation and leaching. These losses can be virtually the same as on fertilised pastures,
Losses occur regardless ofgrazing management. The environmental impact of this is of concern.
In New Zealand the nitrate levels in the ground water are above the EU limits. Regulations on
fertiliser use, stocking rates and dairy effluent discharges exist and the industry is becoming more
and more regulated. In South Africa, eutrophication of our lakes as a result ofnitrate leaching
is unlikely because P is limiting.

Applying superphosphate to perennial ryegrass and white clover pastures helps to retain the clover
component. This helps to increase the OM yields and there is a build up of soil organic matter
as well as soil microbial and earthworm populations. Soil fauna incorporate nutrients into the soil
thereby minimising losses.

Natural Ecosystems
Livestock production influences soil characteristics in natural rangelands. Soil enrichment or
degradation can occur through excretal deposition, trampling or vegetation changes resulting from
grazing, bush clearing or fire. However, the effect on the underlying soil processes are unknown
and hence the impact ofchanges in soil processes on ecosystem functioning remain obscure.

A common outcome oflivestock production in natural rangelands in South Africa is an increase
in woody species density. This changes the spatial heterogeneity of resources in the soil. At high
tree densities water becomes limiting while at lower tree' densities nutrients become limiting.
Trees are cleared to increase the grass cover in the area and hence the grazing capacity.
However, soil nutrient pools are higher under bushes and trees, as are mineralisation rates. Thus
increasing tree densities may positively impact soil processes in the long-term but decrease short
term animal production.

In Namaqualand, GaJenia africana becomes dominant under heavy grazing and in old fields.
Galenia replaces a diversity of shrub species, some of which are consistently associated with
mycorrhiz.al activity. Galenia has low mycorrhizal activity and tends to increase the soil pH.
Thus nutrient cycling processes associated with Galenia differ to those associated with other
shrubs. Therefore changes which are brought about by land use may be reinforced by changes
in soil characteristics associated with a particular plant species.



25

The role offire in nutrient cycling is important. Bumt veld is more acceptable to grazing animals
than unbumt veld. Nutrients released after burning are recycled either through the soil or via the
atmosphere. This is an important tool for the management of savannas and the recycling of
nutrients. Fire is not the major avenue ofnutrient loss from communal rangelands. Fire results
in the loss ofN and some S. The remaining nutrients are returned to the soil in the fann of ash.
Some systems are more resilient to fire and have mechanisms for coping with losses e.g. N
fixation. N is volatile in savannas and is taken up in the smoke plume into the stratosphere and
is redistributed. Phosphorus is the most limiting nutrient for growth and P is not lost as a result
of fire. Redistribution of P through excreta can be significant and is therefore of major
importance in nutrient cycling.

In communal rangelands long-term processes are involved and it is alleged that effectively soil
fertility is mined so that eventually there will be a collapse. Wetter grasslands have more
resilience in the medium-term due to the rate ofnutrient cycling. Where there is excess soil loss
there is less water infiltration and thus it is a long process of decline. Information is needed on
point accumulations and the primary driving forces oflosses.

The spatial and temporal heterogeneity of soil nutrient status are context specific. The key
patterns and processes involved need to be identified. The thresholds or precursors of change and
degradation need to be detected and translated into practical policy.

Platform Presentations

N. AJlsopp. The effect of livestock production on soil panerns and processes in natural
ecosystems ofsouthem Africa. ARC - Range and Forage Institute, Botany Department,
University of the Western Cape, PlBag X17. Bellville, 7535

R.J. Haynes. Nutrient cycling under grazed pastures: a review. Department of Agronomy,
University ofNatal, PlBag XOl, Scottsville, 3209

Poster Presentations

N. Allsopp. Grazing and cultivation effects on soil patterns and processes in Namaqualand.
ARC-Range and Forage Institute, Botany Department, University of the Western Cape,
PlBag X17, Bellville, 7535

S,l. Fortuin & N. Allsopp. Bush clearing: short-term effects on nutrient cycling in Valley
Bushveld, ARC - Range and Forage Institute. Botany Department, University of the
Western Cape, PlBag X17, Bellville, 7535

RI. Hayncs. Changes in soil fOrtility under irrigated pastures receiving long-term superphosphate
applications: a case study in New Zealand, Department of Agronomy, University of
Natal, PlBag XOI, Soottsville, 3209

M.C. Mbuti & W.S.W. Trollope. The deposition of mineral nutrients at different soil depths
associated with burning in the False Thornveld of the Eastern Cape. Department of
Livestock and Pasture Science, Faculty of Agriculture, University ofFort Hare, PlBag
X1314, Alicc, 5700

D. Wieners& T.G. O'Connor. Growth rates and allocation ofvarious grass species found in the
Southern Tall Grassveld in relation to supply ofnitrogen and phosphorous. University of
Natal, Department ofRange and Forage Resources, PlBag XOl, Soottsville, 3209
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SESSION 3 Grazing and Vegetation Management

Session Chairman: Kevin Kirkman
Rapporteur: Kevin Kirkman and Craig Morris

The grvjng and vegetation management session ofCongress 33 Comprised an invited paper and
25 posters. In the invited paper, the authors summarised a workshop that was held during
November 1997. The paper was entitled "Direction for range management in South Africa:
priorities for the future", presented by Richard Hurt, and authored by eR Hurt, GR Dames, ]
Clayton, lE Danckwerts, FO Hobson, KP Kirkman, TO O'Coonor and PlK Zacharias. Duting
the workshop the basis ofcurrent veld management dogma was exhaustively reviewed with· the
aim of identifYing areas with little quantftative base. The following were reviewed: livestock
manipulation, (number, type, distribution, scale, and opportunistic management), vegetation
manipulation (fire, bush management, veld reinforcement, water point placement,
supplementation, and mowing), non-pastoral use of rangelands, historical and current field trials,
and a systems approach to veld management.

The authors emphasised the hnportance of basing veld management recommendations on
scientifically tested principles. The changes in various philosophies during this century were
pointed out, with discussion an the paper based on Dames (1992) and O'Reagain'& Turner
(1992), among other authors.

The important statement was made that many recommendations an the past were based on
assumed responses rather than emplrical data. Concern was expressed that little apparent progress
had been made in basing management recommendations on empiric81 data since the above authors
first highlighted the problem in 1992.

Information presented in the poster session covered a wide range of topics, as expected, with
several ofthe authors presenting results from trials designed to investigate livestock manipulation
and vegetation manipulation. Few of the authors concluded their presentations with thoughts or
observations on the implications of their research to veld management or livestock production.

Information contained in several of the posters in the session highlighted the need for long term
data in order to arrive at correct conclusions.

Discussion

The discussion centred around livestock manipulation, vegetation manipulation and trial design,
with the aim of highlighting problem areas and giving direction to grazing and vegetation
management research and development.

Livestock ManipUlation

Animal numbers

It was recognised that animal number (stocking rate) is an important, but under-researched, aspect
of livestock manipulation. Although the economics ofstocking rate are weD understood - e.g.,
conservative stocking grants greater ftelribility - the effects of stocking rate on system functioning
(e.g. soils and primary productivity) requires further attention.
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It was emphasised that stocking rate will always be a key factor detennining livestock
perfonnance. However, it seems that our understanding of the exact role of stocking rate in
detennining livestock perfOIllWlce and impact on the environment is somewhat lacking. This lack
ofunderstanding is particularly relevant when considering the dynamics of communal rangeland
in relation to commercially managed rangeland.

Analysis ofstocking rate data

The appropriateness ofapplying the Jones~Sandland model to the analysis of stocking rate data
on veld was questioned. Criticism included:

The Jones-Sandland model was developed on and for mono-specific pastures. The veld
environment is more complex with many species influencing livestock performance, and the
reaction ofvarious species to defoliation differs.
Jones-Sandland model is based on a constant supply offorage. In veld, forage supply is more
variable.
Relations between stocking rate and livestock performance may be influenced by size of camp,
rainfall and season (climatic fluctuations both within and between seasons) among other
factors.
The complexity of reality is not catered for by the model.

It was agreed that the Jones·Sandland model is essentially sound but care should taken when
applying it. Alternatives to using the Jones-Sandland model for analysing stocking rate data
include a regression approach. Factors such as rainfall and soil characteristics can be included in
a multiple regression analysis.

The need 'was expressed for long term animal production trials to better understand local
situations. This implies f:xamining the liv.estock.plant interaction in various veld types in a co
otdinated manner. Concern was expressed at the use offixed stocking rates in research, as no real
world systems have fixed stocking rate. The result is often a distorted view of effects of stocking
rate on vegetation.

Terminology

It seems that there is some confusion regarding tenninology. In particular, care should be taken
when using the terms rotational grazing and rotational stocking. The subtle difference between
the terms relates to the actual grazing pattern of livestock as opposed to the expected grazing
behaviour. Stocking rate and stocking density are also incorrectly interchanged on occasion. It
was strongly emphasised that tenus need to be clearly defined and carefully used.

P/ant-anima/ interaction

It was pointed out that plants and animals interact. Studies on animals or plants alone often
provide an incomplete picture, and do not contribute meaningfully to our understanding of veld
dynamics on livestock performance, and livestock impact on the veld.

Animal Type

There is a reasonable understanding of the impacts ofvarious species of livestock and game on
vegetation and the impact ofvegetation type on livestock perfonnance. It appears that land users
often base choice of livestock (or game) and ratios between species on a range of factors such as
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short term economics, cultural choices, personal preference etc. Although recommended, it is
thus obvious that in many areas the animal component is not matched to the vegetation. This can
have long term negative effects on vegetation, as well as long term economic trade-offs such as
increased costs for bush control where browsers are excluded.

It was pointed out that little is known about the impact and sustainability of multi-species game
systems. Information on the maintenance diets for "communal" livestock and indigenous cattle
is lacking. It is, however, extremely difficult to obtain this sort of information for free ranging
animals.

Animal Distribution

Short duration grazing

The resurgence in popularity of (very) short duration grazing systems has highlighted a lack of
information and understanding of the systems. Reports on research carried out in Zimbabwe
during the 1970's and 1980's indicate that most afthe claims made by proponents of short
duration grazing systems are unsubstantiated. It was agreed that more information and research
on very short duration systems is needed.

Rotational versus continuous stocking (not grazing!)

The debate continues! Evidence presented by Bames (1992) and O'Reagain & Turner (1992)
indicate that there are no credible research results that indicate the overall superiority of one or
the other approach beyond doubt. It was, however, agreed that the benefits of rotational stocking
are not as widely (given the current weight ofevidence) applicable in terms ofecological benefits.
It was pointed out that local nuances can play a role in dictating which system is best for a
particular production objective.

Opportunistic management

It was questioned why proposals to base management on a system whereby the infrequent
opportunities to significantly influence vegetation dynamics are identified and exploited by the
manager have not been generally applied in southern Africa. It was suggested that this was
perhaps because the potential vegetation states, and the causes for transitions between these
states, have not been documented for all vegetation types.

Grazing impact

It was agreed that grazingper se has the largest single influence on plants, followed by the manner
and timing of grazing. Therefore, full-season resting is one of the most critical management
factors. Research is needed to ascertain how frequent these rests should be in different veld types.

Vegetation Manipulations and Nutrient Cycling

Burning

The effects of fire on vegetation are relatively well understood: What is now needed is more
specific infonnation on post-fire management. Further research should also concentrate on the
effects of fire on nutrient dynamics, and the effects of fire type (head versus back-bum) and



29

season ofbuming at a large spatial scale in different veld types.

The use offire for bush control has been well researched. An economic evaluation of the costs
and benefits ofall alternative bush control strategies is a priority.

Non-pastoral use

The impacts ofvarious non-grazing uses of rangeland, such as medicinal plants, recreation, water
use etc, need to be identified and quantified to ensure sustained use. It was suggested that
allocation of rangeland tenure to small areas will most likely be detrimental for most uses
(including livestock production).

Field Trials

Discussions regarding the planning, design and execution of field trials centred around length of
trial, management and the interpretation and extrapolation of results.

Duration and management of trials

How long is long? It was recognised that management of trials is problematic, especially of the
planning horizon is too long.

Adaptive management of trials was suggested as a means of moving closer to reality. It was
suggested that the design of a trial can and should be adapted over time in order to improve
results i.e. should not implement a fixed treatment year after year.

Extrapolation ofresults

It is a well known fact that most, if not all, research carried out locally has been aimed at
commercial farming. However, results from these commercially orientated trials may not be
directly transferable to communal areas. The differences between commercial and communal
farming include farming motives, veld condition, livestock type, management possibilities and
socio-economic factors.

Conclusion

A new impetus is needed in grazing and vegetation research in Southern Africa because the full
impact of livestock manipulation on vegetation and livestock performance is still not fully
understood. Long-term field trials at various locations are required to evaluate current
recommendations under different socio-economic climates, most importantly the communal
rangeland areas.

Because of resource limitations, simulation modelling will be needed to test our current
understanding ofthe biological and economic implications of various impacts on rangeland. Data
from long-term trial can be used to verifY the models. A strategy to catalogue, collate, synthesise
and publish the many experimental data sets that are currently archived was suggested.

A modelling approach will require national and international cooperation (given the dearth of
local expertise) within the framework ofexisting and planned Naional Vegetation Monitoring and
Global Change programs.
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Interdiscip1inary co-operation must be promoted as a matter of urgency, to improve our
understanding of issues peripheral to, but fonning an integral pan of, the veld and pasture
discipline.

References
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SESSION 5 Land Degradatio.

Session Chairman: Dr Tony Palmer
Rapporteur's Report: Dr Tony Palmer

Desertiftcation in South Africa: pmiminary results from rapid participatory appraisal (MT
Boffman, L Lindeque, Z. Nbbona) .

This paper, presented by Dr M Timm Hoffinan of the National Botanica11nstitute (NBI), dealt
with the preliminary results of the National Desertification audit which the NB! is currently co
ordinating on behalf of the Department ofEnvironmental Affairs and Tourism. The briefof the
audit is to assess the condition ofnatural resource components in the whole of South Africa. The
audit makes use ofthe participatol)' approach, holding assessment meetings at venues throughout
South Africa. At each meeting, the participants (mainly agricultural extension officers, but
including researchers and other officials dealing with land condition assessment) are provided with
an outline of the project. Each magisterial district is then assessed separately for several factors
including soil erosion, alien weed infestation, woody encroachment, urbanisation and rangeland
condition. The individuals in the group most familiar with a district are invited to lead in the
detennination ofthe initial score for that district, whereupon the other participants are invited to
adjust this score using their knowledge and experience of the district. Dr Hoffinan presented
preliminary results as the exercise has not yet been completed for KwaZulu-Natal. The process
has identified two regions ofconcern, namely portions of the fonner Transkei in the Eastern Cape
Province and some magisterial districts in the North West Province.

On the relevance or non-equilibrium concepts to semi-arid grazing systems (AW Dlius &
TG O'Connor)

In this paper by Tim Q'Connor (University of Natal, Pietennaritzburg) and Andrew millS
(University ofEdinburgh), an issue which is close to the heart of many rangeland scientists in
southern Africa was put under the spotlight. In recent times, the literature has suggested that
rangeland in arid and semi-arid systems ecosystems respond to climatic variation by deviating
away from a steady or equilibrium state., and has been called the 'non-equilibrium' model. This
theol)' was developed after sound research on the use ofarid rangelands by nomadic pastoralists
in the Turkana district ofEast Africa. It was found that in times of drought, these pastoralists
moved their livestock to locations which had been intentionally spared for such an event. The
large area of the rangeland and the spatial diversity of rainfall events meant that these key
resources were still available during the driest scenarios, and that rangeland condition was not
detrimentally affected by grazing. This enabled the pastoralists to attenuate the effects of climatic
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variation. In recent literature, there has been a suggestion that this theory can be applied to the
mesic, communally~managed rangelands of southern Afiica. O'eannor and lllius show that the
fundamental research backing the latter publication is flawed, with all the systems examined
having been coupled in some way to external energy sources. They challenge the notion that
grazing has little deleterious effect on semi-arid rangelands in South Africa, Their findings are
crucial, as pillnned legjsIation on range\and management and the redistribution ofland to emergent
fanners is based on the 'non-equilibrium' model.

The po,ter papers in the 'ession dealt with approache, to monitor and detect change, in
rangelands throughout southern Africa. There was a strong focus on vegetation change and
change detection in communally-managed rangeland.

SESSION 8 FORAGE PRODUCTIVITY AND QUALITY

Session Chainnan - Dr Pete Zacharias
Rapporteur's Report - Dc Pete Zacharias

The session, as the title suggests, covered a wide range of topics from both intensive (planted
pastures) to extensive (veld) systems. Both tree and grass productivity was covered and the
discussion touched on aspects ofbreeding or selection of pasture species.

Unlike other sessions there were no 'state-of-the-art' plenary papers, however, these were
replaced by two research papers by Margie Voeten and Claudius van der Vijver who have been
researching aspects oftarge mammal migrations in the Tarangise National Park, Tanzania. The
focus oftheir studies was the influence of fire on forage production and quality as well as the
influence ofplant nutrients as factors driving the seasonal migrations of some 40 000 wildebeest
and zebras! It appears, from their work, that fire is important in both nutrient flow and nutrient
cycling in these systems. This is not unexpected but of interest to southern Afiica, notably
Botswana, is their evidence that migrations may be driven by the need the females have for
phosphorus at, or immediately after, parturition. This is important as they conclude that the park
will not be able to sustain the animal populations year-round due to lack of phosphorus if
protected areas were to be fenced. Stock fences in Botswana are likely to have serious impacts
on the population ofwildebeest ifsimilar factors operate there. There is, of course, the possibility
that the consequences ofman-made barriers to large migrations can be tempered by the strategic
use ofP-containing licks.

Ibis will raise a huge debate on culling, the "pristine" wilderness and other issues not necessarily
related to forage quality. (perhaps the editor will follow this up later!)

The posters attached to this session provided interest for all. What was particularly pleasing was
the number of submissions from members working in the private sector. Hattas and Hoffinan' s
work provided some quantification of the effects of long-term heavy grazing where they showed
that both the production and the nutrient content Pentzia ;ncanna on communal property was
depressed relative to a commercial property across the fence. Louis Nel and his co-workers did
not consider forage quality, but have shown that further work is required to understand the
importance of resting in all grazing situations. They demonstrated that after seven years of
continuous grazing and annual burning that a single growing season's rest increased production
by 28% relative to unrested veld across a range ofgrazing strategies with sheep. The question
remains; how long and how often should we rest veld to ensure sustainable exploitation.



32

Planted pastures were well represented amongst the posters from both the tropical and temperate
arena.

Charmaine Alcock's study on wrapped silage carried important warning messages. "Sometimes
it pays and)ometimes it doesn't", It left me wondering how we can ensure that it does. The
question remains 'What are the main factors detennining quality ofwrapped silage (haylage) and
how do we manipulate them. One often wonders if this is not a technology that has been
imported from the northern hemisphere that does not really have a role, with mainly tropical
species, because ofthe costs relative to returns in quality.

The pasture breeders in both private and para-statal sectors seem to remain active. The Genetic
Resources session covers aspects ofthis in more detail. Renewed interest is being shown in some
old stalwarts i.e. Eragrostis teff (SigNn Kassier). Of interest here is the importance of such
species to rehabilitation programmes so an expanded knowledge base of their adaptability is long
overdue. Hopefully these progranunes will yield cultivars that are useful in harsh environments;
such as roadsides and mine dumps. The stock use ofEragrostis curvu/a is under fire because of
the conservationists' belief that .... .ifit is bred it is exotic ...... ,

In short, the session attempted to cover a very~de field. It was focused on applied issues and
so made a valuable contribution to conference as a whole.

Senion 10 : Genetic resources

Session Chairman - Prof Norman Rethman
Rapporteur's Report - Dave Goodenough and Sigrun Kassier

The relationship between biodivenityt plant genetic resources and plant breeding (RP EUis)

Or Roger Ellis pointed out that biodiversity may be defined as the variety and variability oflife
fonns at the gene. species and ecosystem level. Agricultural productivity sustains mankind
through the conservation ofplant genetic resources (PGR) which is seen as both economically and
politically important. Genetic diversity is constantly being tapped and manipulated by plant
breeders, biotechnologists, etc., who have long recognised its value and have made considerable
progress' in the release of high yielding hybrids, etc. However, recent debate on the
commercialisation ofPGR through patents and other intellectual property rights will have major
implications for plant breeders, biotechnologists, etc.

During the discussion session Dr Ellis said that while South Africa ratified the Biodiversity
Convention in October 1997, there is no Act to protect biodiversity but only a White Paper. The
different agencies responsible for various aspects will have to each compile a set ofguidelines but
each agency appears to have its own set of rules. Implementation will be difficult and it includes
all plants, not just agricultural plants. The strictest control is imposed on plant breeders while
biologists still freely hand out accessions and other plant material. Africa in general is against Plant
Breeders Rights (PBR) and patents.

Turning to what he termed "commercial breeders", Dr Ellis said that they generally developed
new cultivars with uniformity and stability which comply with international rules but often with
the disadvantage oftbe cultivar losing widespread adaptability. "Traditional breeders" generally
maintain diversity. Dr Albert Smith emphasised that provided plant breeders can describe the
variation a cultivar can be considered "unifonn" and worthy of release.
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With regard to research conducted on Themeda triandra, Or Ellis said that often no reference is
made to the source of the T. triandra used. This is important hecause this species reproduces
asexually and is therefore highly adapted to specific conditions. Thus "niche" varieties of this and
other similar species which evolved in one area may not perform if established in another area.

Plants for sale, breeders for hire (A Smith, BD Mappledoram, JDH Reusch, CJ Terblanche
& DeW GoodeRough)

The full text of this paper is published in this Bulletin.

In summary, Dr Albert Smith pointed out that Cedara developed into the major centre for pasture
plant breeding programmes of the fonner Department of Agriculture, Natal Region, from which
:MIDMAR ryegrass, DUSI white clover and UMGENl Eragrostis curvula were released.

The Cedara breeding programmes were later taken over by the Agricultural Research Council's
Range and Forage Institute (ARC-RFI) and the ARC-RFI also extended the programme to
Roodeplaat for the development of subtropical crops such as cowpeas and Digitaria.

The poster sessions included presentations on the ARC-RFI cultivar development programmes
(Mappledoram, et af), most ofwhich are sponsored by local seed companies. In recent years the
ARC-RFI has developed and been granted PBR for seven Italian Of Westerwolds ryegrasses, four
forage ryes (Secale cerea/e), one cowpea and one Digitaria cultivar. In addition, early in 1998
PBR applications were lodged by the ARC-RFI for three new tall fescue, three fodder/Japanese
radish and one forage rye cultivar. Kassier's poster highlighted a new Eragrostis tefproject at
ARC-RFI Cedara in which variations in morphological characteristics, regrowth potential, rust
infection and lodging were discussed. This programme will result in the release of several new
cultivars within the next two years while a perennial ryegrass programme is underway where the
emphasis is on developing cultivars with improved tolerance to aluminium.

It is the ARC-RFI's responsibility to produce and maintain foundation and breeder seed of all its
cultivars,·often in co-operation with local seedsmen and in co-ordination with the South African
National Seed Organisation (SANSOR).

Asked for more information on the new Digitaria cultivar Tip Top, Dr Smith said that Tip Top
was bred directly from variable plants within cv. Irene. Superior plants were selected with an
upright growth form, a high leaf:stem ratio and with a seed germination rate of up to 80%, as
compared with Irene where germination is sometimes as low as 15%. Tip Top provides good
grazing, is also valuable as a foggage crop for winter feed and is used mainly for beef production.
Certified Tip Top seed should come onto the market within the next few years.

Other poster presentations: Session 10

Findlay and Kotze's poster on producing milk from quality pastures emphasised the need to
manage temperate pastures correctly by grazing more frequently and not allowing them to grow
too rank, in order to maximise milk yields.

BoshotT and Rethman presented a poster in which the growth patterns of various Cenchrus
ci/iaris (buffelgrass) selections showed that there is a wide variation between the different
selections in cumulative growth as well as in growth rate.

Grove and Rethman reported on the compatibility of Panicum coloratum with three lel:!;umes
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which indicated that crown vetch performed well in combination with P. coloratum while milk
vetch and sweet clover were apparently not adapted to local conditions since neither were ever
competitive.

Kassier presented results on a study undertaken on Eragrostis tejin which early plantings (from
2 September), iffollowed by adequate spring rains, had the ability to regrow and produce four
to five cuts and the highest total yield, while the later plantings had fewer cuts and were lower in
total yield.

Goodenough and Kassier's poster on spring·sown forage cereals emphasised that some cultivars
run to seed within seven weeks of establishment while others, notably the "winter" rye cultivars,
remained in leaf but succumbed to rust infection and/or weed infestation within four months of
sowing. However, the generally low herbage yields gave cause for concern casting some doubt
on the advisability of spring-sown forage cereals.

•••••
PETER EDWARDS AWARD

Ofthe nominations recieved by the Organising Committee, three finalists were scrutineered. The
runners up were Kippy Bl)'den and sons of the fann Waterfall, in the Kokstad district and Mrs
Anne Rennie, assisted by her two managers Paul Turton and Rob Wilson of Quathlamba fanns,
in the Underberg district.

The winner, Clive Bunting of the farm Stratheam in the Dundee district, farms Bonsmara type
cattle on a Venter-DrewestTheron system. He was a Dux student at Cedara in 1963/4 and
subsequently completed a RCom and MBL through Unisa. He is currently registered for an M.Sc
with the Department ofRange and Forage Resources at the University ofNataL He also sits on
the Board ofboth Stockowners and V1eissentraal....."
VI INTERNATIONAL RANGELAND CONGRESS· TOWNSVILLE, 19 - 23
JULy 1999.

The 6th International Rangeland Congress will be held in Townsville Australia. Anyone wishing
to register or obtain details may contact the Organising Committee via the following:

Phone: Gordon King 61-2-9385-4232

Postal address: International Rangeland Congress
PO Box 764, Aitkenvale
Townsville, QLD 4814
Australia

Fax: Buisiness Manager
VI IRC 61-2-9449-3670

Email: (secretariat-irc@unsw.edu.au)

Web site: http://irc.web.unsw.edu.au

•••••
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VACANT POSITIONS

DEPARTMENT OF AGRICULTURE (REGIONS)

There are a number oftechnical and professional positions which are, or are about to become vacant in two
provincial regions. As administrative particulars have not yet been finalised, the particulars C8J1lI.ot be
advertised as yet. For further information, please contact the Bulletin Editor.

-----------//-------_...

AGRICULTURAL RESEARCH COUNCIL

The ARC is calling for CVs from "prevoiusly disadvantaged communities. and groups" in possesion of a BSc,
BSc (Agric) or BSc (Engineering) degree. The following information is required:
1, Name
2. LD. Number
3. Address
4. Telephone number
5. Field of study
6. Latest results
7. Status and experiance
Contact:
Director: Human Resources and Admnistration
Agricultural Research Council
PO Box 8783
Pretoria 0001

•••••

GSSA CONGRESS 34

Congress 34 will be hosted by ARC-RFI, and will be held at the Adventure Resort, Warmbaths from to
February 1999. You should by now have received the initial registration fonns and call for papers with
registration details, however, for those who have not, the details are:

Congress theme:

A landcare issue: Landuse options from veld and pastures.

Main session themes:

Vegetation dynamics, Landcare and Livestock production

Veld description and condition assessment
Veld productivity and grazing potential
Veld and livestock management

Animal type, numbers and distribution
Vegetation management
Nutrition ofgrazing animals

Rehabilitation ecology and reclamation
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Planted pasture dynamics, Landcare and livestock production

Pasture plant breeding and evaluation
Forage introduction and agronomic practises
Forage utilization, animal nutrition and feed science technology
Re-vegetation and reinforcement

Integrated land use development and systems analyses

Information technology and decision support systems
FSR-E

Preliminary registration

To register and receive further updates and announcements, please contact the secretariat:
Congress 34

Tel: (012) 8419875 (int:2712)
Fax: (012) 808 2155 (int:2712)
E-mail derick@Veld.agric.za

Address: Secretariat: GSSA Congress 34
ARC-RF1
Private Bag xOS
Lyon East
0039

00000
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