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III International Weed Science Congress

FOREWORD

The abstracts herein are those that were reviewed and accepted by April 5, 2000. It is likely that
a few poster contributions were submitted after this date, and thus are not included in this book.
Nearly all abstracts were submitted electronically. In spite of certain difficulties, often related to
Web access, more than 70% of the abstracts were submitted through the abstract submission site
developed by Allen Press. All others were submitted via e-mail. Abstracts appear in this book
according to the program order. Author and subject indexes are found at the end of the book.
Both indexes use abstract numbers for referral.

Given the number of abstracts submitted and the tight time frame to produce this book, it was
impossible to conduct an in-depth review of the abstracts. The abstracts were edited for format
and grammar only. However, in this process, I may have inadvertently introduced errors or am-
biguities in some abstracts. If this is the case, please accept my most sincere apologies. Ideally,
final versions of abstracts should have been verified by authors. Unfortunately, this was impossible,
again because of the deadlines with which I had to operate.

This collection of abstracts is the work of authors. It is also the work of session organizers and
that of the Program Chair, Dr. Jonathan Gressel, who created a coherent and interesting program
out of these hundreds of abstracts. But it is also results from the unique contribution of Jeremy
Keeler, our site manager at Allen Press, and that of Patrick Lévesque in my lab. They both made
this book possible and helped me keep that little panic feeling at bay, especially in the last stretches.
To all, we owe our most sincere gratitude.

This book speaks for itself. The interest in the Third International Weed Science Congress has
been outstanding. More than 500 papers were submitted, from all reaches of the planet. Topics
covered include nearly all aspects of Weed Science, as it is researched and practised daily, in the
high-tech laboratories as well as in the fields of smallholder farmers. As I write this, I can foresee
that this conference will bring unique opportunities for debate, exchange, and growth for all
participants. My wish to each and everyone of you: Carpe diem!

Anne Légere

ABSTRACT EDITOR
Agriculture and Agri-Food Canada
Sainte-Foy, QC

5 April 2000
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From scarcity to security: a global perspective on weed science and the future
food situation (2)

TIMOTHY G. REEVES, KENNETH D. SAYRE, PETER R. HOBBS, JOEL K. RANSOM, DENNIS
FREISEN, KELLY CASSADAY
International Maize and Wheat Improvement Center (CIMMY T), Mexico; t.reeves@cgiar.org

Whether developing countries encounter food scarcity or food security over the next two decades will
depend on many factors. This paper reviews projections of the supply and demand for food, especially
wheat and maize, in developing countries in the next twenty years. Agricultural research will be essentia to
meet the rising demand for food in developing countries, and scientists will need an integrated research
approach, in which researchers from several disciplines collaborate in identifying the best germplasm and
most suitable practices for particular environmental and social conditions. Researchers at the International
Maize and Wheat Improvement Center (CIMMY T), which has a global mandate for maize and wheat
research, are using such an approach in developing strategies that poor farmers can use to counteract two
pernicious, widespread weed problems: Phalaris minor in Asia and Striga spp. in sub-Saharan Africa. After
describing this research and progress to date, the authors turn their attention once more to the global
context, discussing trends such as globalization and international property rights that may dramatically
affect how soon new agricultural practices and technologies, including those describe in this paper, can
benefit farmers and consumers.

Novel controls of millennial weeds (3)

JONATHAN GRESSEL
Plant Sciences, Weizmann Institute of Science, Rehovot, |L-76100, Israel; Jonathan.Gressel @weizmann.ac.il

Global crop monocultures have resulted in the appearance of global ““millennial” weeds that are not being
adequately controlled world wide. For example, increased labor costs have caused a shift to direct seeding
in rice, exacerbating problems of feral and wild rices that were never controlled by herbicides, adding to
the problem of wide spread herbicide resistance in Echinochloa spp. The wheat of the world is plagued by
the evolution of graminicide-resistant grass weeds, and where resistance has not evolved, other naturally-
resistant grass weeds are filling the void. Maize and sorghum throughout sub Sahara Africa are infested
with parasitic Sriga species. None of these millennial weed problems were nearly as acute half a century
ago in labor-intensive, mixed agriculture when there was a greater biodiversity of weeds. We cannot go
back to the old methods without putting more land under the plow and increasing the rural population. A
few solutions will derive from better management, new selective herbicides (in many cases with protectants
and/or synergists), or from new cultivation technologies, especially when all are integrated. The solutions
will not come from organic agriculture where weed problems are rampant, and land use inefficient. Many
of the novel solutions to the millennial weed problems will come from biotechnology. These solutions will
extend beyond (but include) transgenic herbicide-resistant crops, where biotechnology must now deal with
gene introgression from some crops to their related weeds. Genomics and proteomics are being used to find
new herbicide targets and design chemicals. Gene technology can be considered for use to directly spread
deleterious genes throughout populations of some weeds. Transgenes can be added to biocontrol organisms
to enhance their virulence without affecting their weed specificity, and other genes will serve as failsafes to
preclude spread. Biotechnology should be used to render crops more competitive with weeds via
allelochemicals, by enhanced mineral nutrition efficiency, by enhanced stress tolerances, and by more
efficient photosynthesis to allow faster growth. A paradigm shift is needed in this millenium; use
biotechnology to obtain more competitive crops instead of just for killing weeds. Weed scientists must
understand the potentia of all these novel technologies to assist in their rational development.
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Getting weed management technologies to farmers in the developing world (4)

I. OKEZIE AKOBUNDU
139 Lincoln Avenue Apt. #1, Albany, NY, 12206-1402, USA; akobundu@albany.net

Many advances have been made in weed science within the last five decades. They range from progress in
weed biology and ecology through predicting economic thresholds, to better targeting of weeds using
various weed control options. Traditional boundaries of herbicide action on plants have been extended
through the introduction of transgenic crops. Recently, weed scientists have started asking profound
questions about the environment and many of these questions have ethical implications for the biosphere.
Most of these developments have taken place in the developed countries of the world while weed control
practices in smallholder agriculture of the developing countries (DCs) have remained unchanged. The
fragile nature of agroecosystems in the DCs requires that appropriate weed management technologies be
system-based and ecological in their approach. Technologies that have the best chance of farmer acceptance
are those that are developed with farmer participation, tested on farmers’ fields, are simple to use, control
weeds economically, safe to the environment, and support food production on a sustainable crop yield basis.
Examples of on-the-shelf system-based technologies that meet these guidelines include live (living) mulch,
slash/mulch, planted fallow, and integrated weed management systems. Quality weed science literature is
nearly nonexistent in the DCs. Weed scientists in the developed world can encourage their regional weed
science societies to backstop weed science development in the DCs by launching an International Weed
Abstract. They should work towards the goal of getting weed management technologies to farmers in the
DCs. This goal can be achieved if we help the DCs to have a critical mass of professionally trained weed
scientists. This is one way that weed scientists can contribute to improvements in a world where some
farmers grow crops using weed control methods that are at the cutting edge of weed science technology,
while others control weeds with tools that are primitive and methods that are full of drudgery.

Is Weed Science a science? The perception of agricultural administrators (5)

JUDITH B. ST. JOHN
USDA-ARS-NPS-CPPVS, 5601 Sunnyside Avenue, Beltsville, MD, USA, 20705-6252; j§ @ars.usda.gov

Is Weed Science a science? | first faced this question as an early career scientist hired by USDA-ARS in
1967 to work on mechanism of herbicide action. That the question remains unanswered more than thirty
years later in my current position as an agricultural administrator, points to the root of the problem. Weed
Scientists must reach concensus on a definitive yes as a once and for all answer to this question and move
on. The focus must shift to an aggressive communication plan that defines Weed Science; clearly
communicates what Weed Science has done for agriculture in the past; and sets forth clear goals that
trandate into an aggressive, problem-solving action plan. Weed Science can than emerge from its identity
crisis and lead agriculture in this new millenium.

The great global exchange. A perspective on the global movement of invasive
species (6)

ROBERT E. EPLEE:, RANDY G. WESTBROOK &
IUSDA (Retired), 121 W. Oliver Street, Whiteville, NC 28472 USA; eplee@weblnk.net;?2U.S. Department of
the Interior, PO Box 279, Whiteville, NC 28472 USA

Throughout most of geological history, plants and animals have evolved in isolation in a large variety of
ecosystems around the world, and were more or less restricted to their native habitats by environmental and
physical barriers. However, in recent times, humans have become mgjor vectors, deliberately and
inadvertently spreading many organisms far beyond their native ranges to distant lands - usually without
their co-evolved predators and parasites. While most aien species do not survive in new habitats, a small

2



Third International Weed Science Congress
Foz do Iguassu—2000

percentage of exotics do become established, grow, adapt, multiply and spread, sometimes causing
tremendous economic and environmental damage in their new environment. Even though the long distance
spread of invasive species through travel and trade is an age old problem, modern travel and global trade
have opened many new pathways and greatly increased the rate at which invasives species are spreading.
One has to only examine the records to find examples of ecological disasters caused by biological invasions
The total destruction of the American Chestnut in the early 20th century, by the alien chestnut blight is a
classic example of an environmental disaster caused by an invasive species.. The large scale movement of
species around the world, is now considered to be a clear and present danger to biodiversity and the
sustainability of agricultural production. The term GHomogeocened has been coined to describe this largely
unfettered global sharing of utilitarian species. The first line of defense against invasive species is
prevention. Strategies that are being used by a number of countries for prevention of invasion include
requiring the production of pest free commodities for export, requiring that permits and certificates be
obtained before export so as to regulate what can be imported, and the inspection and clearance of
commodities at ports of entry. Important elements in the second line of defense against biological invasions
include early detection, containment, and eradication of incipient infestations of invasives. A proactive
worldwide effort is needed now to prevent the international movement of invasive weeds. A holistic system
of early detection, reporting and rapid response is needed to prevent invasive species from becoming
widespread. Invasive species must be recognized as biological pollutants that threaten not only agricultural
productivity but managed and natural ecosystems as well. We face a mighty challenge if we are to protect
agricultural productivity as well as the sustainability of our managed and natural ecosystems for future
mankind.

Ecological impacts of non-native invasive weeds in natural areas (7)

JOHN M. RANDALL
The Nature Conservancy, Wildland Invasive Species Program; University of California, Davis, Department
of Vegetable Crops & Weed Science; jarnadall @ucdavis.edu

Invasive, non-native plants are recognized as a major threat to many endangered native species and to many
parks, preserves and other natural areas around the world. Research clearly demonstrates that invasions by
certain species have dramatically altered soil chemistry, vegetation structure and ecosystem processes like
fire intensity and frequency, hydrology and nutrient cycling. Invading plants have aso displaced native
species, promoted non-native animals, fungi and other microbes, interfered with dispersal of native species
and altered the genetic make up of native species populations through hybridization. Impacts have been
especially obvious on oceanic islands like the Azores, Galapagos, Hawaii, Mauritius, New Zealand and
Tahiti. Continental natural areas are also heavily affected, however, and well-documented examples of
significant negative impacts of weed invasions are available from Argentina, Australia, Canada, Czech
Republic, South Africa, the United Kingdom, the United States, Venezuela and other parts of the world.
These invasive pests come from a wide variety of families, growth forms and source areas and when
considered together they invade and degrade a wide variety of habitat types from the subarctic to the
equatorial tropics. Tens of thousand of plant species have been introduced to and become established in
new parts of the world. Only a small percentage of these cause significant problems in natural areas,
however. In the US and Canada, for example, over 400 species are regarded as serious natural area pests.
Research clearly documenting the negative impacts of invasive plants has spurred land managers, policy
makers and legislators in many nations to take action to prevent, contain and control the invaders.

Time-lags between introduction, establishment and rapid spread of introduced
environmental weeds (8)

PIERRE BINGGELI
University of Ulster, Colerain BT52 1SA, Northern Ireland, United Kingdom; PBinggeli @ulst.ac.uk

Time-lags between the introductions of exotic plants, their establishment and their subsequent spread are
commonly observed in many species. Major changes in a biotic (e.g. grazing, pollinator, seed disperser) or
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an abiotic (e.g. fire, wind, flood, logging) factor determine the duration of time-lags and there is little
published evidence to support the importance of other factors and genetic adaptations in particular. Human
activities and perception (e.g. interest in and ability to detect the spread of an invasive) are also common
explanations for some observed time-lags. The importance of time-lags in predicting and preventing the
spread of introduced species is highlighted.

Effects of mycorrrhizae on interactions among Centaurea species and their old
versus new neighbors (9)

RAGAN M. CALLAWAY
Division of Biological Sciences, University of Montana, Missoula, Montana, USA, 59812; 406-243-5077,
callaway @selway.umt.edu

Many exotic invaders are relatively poor competitors in their native habitats, but competitively exclude
virtually al neighbors in habitats that they invade. These dramatic reversal of fortunes are generally
attributed to exotics leaving behind their natural enemies when they migrate, and finding the freedom to
exert their full competitive potential in new habitats. Perhaps because of this assumption, little attention has
been paid to the possibility that fundamental differences exist in the ways that exotics interact with old
versus new neighbors. The direct and indirect effects of mycorrhizae were investigated on two Centaurea
species, the interactions of these Centaurea species with grass species native to Centaurea’s original
communities, and with grass species native to North American communities that the Centaurea species
have recently invaded. The direct effects of mycorrhizae were weak or even negative, but the indirect
effects of mycorrhizae were strong with North American grasses, apparently allowing Centaurea species to
parasitize these species for carbon. In other words, Centaurea species were much larger in the presence of
mycorrhizae and a grass than in the presence of either alone. Mycorrhizae did not substantially enhance the
competitive effects of Centaurea on grasses from Eurasian communities. Further experiments indicated that
common mycorrhizal networks allow Centaurea to respond in a highly compensatory manner to defoliation,
suggesting that mycorrhizae connections with native species may reduce the inhibitory effect of biocontrol
herbivory. These results indicate that complex interactions among exotic invaders and newly encountered
native species may be substantially different than those in the exotic’s original habitat, and that the success
of some exotic species may not be only due to escaping natural enemies.

Historical and contemporary colonisation of novel environments by hybrid
Onopordum thistles (10)

PETER O'HANLON?, DAVID BRIESE?, ROD PEAKALL?

Division of Botany and Zoology, The Australian National University, Canberra, ACT 0200, Australia;?2CRC
for Weed Management Systems and CSIRO Entomology, GPO Box 1700, Canberra, ACT 2601, Australia;
David.Briese@ento.csiro.au

We present molecular data confirming the isolation of and subsequent evolution of hybrid lineages from
parental species of the Eurasian thistle genus Onopordum. Contemporary patterns of genetic diversity in
Australian (alien) and historical patterns from European (native) Onopordum both indicate that hybridisation
has played a significant role in the evolution of these thistles. Adaptation to novel environments, such as
may have been found when Onopordum colonized Australia from Europe, or Europe from Asia, may be
promoted by the transfer of genes between lineages and assortment of these genes under different selection
regimes.
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Results of a three year survey of weed species in Giza, Egypt (11)

MOHAMED A. ZAKI
Faculty of Agriculture, Cairo University, Giza, Egypt; dr-mzaki @hotmail.com

Weeds cause serious losses to crops in Egypt. The objective of the present work is to gain more complete
knowledge of weeds to help farmers in their effort to control weed infestations. This survey started late
1995 with fruit orchards in a governorate where fruit orchards constitutes 60% of the total cultivated area.
The flora of Egypt includes about 400 weed species, but only 100 species are considered of economical
importance. Each orchard or field was visited twice, once in winter and once in summer during September
'95 to July '98. Specia record cards were designed which included the names of over 80 weed species. To
show the degree of infestation, a scale of 1-5 was used for each weed species (1 = dight to 5 = very
heavy infestation). Over 6000 orchards and over 4000 crop and vegetable fields were covered in the present
survey. The order of weed infestation percentage based on the average of 3 year records in fruit orchards
showed that perennials were present in 60-87 % of the orchards, and that annual weeds were present in up
to 58% of the orchards, according to species. Lower percentages of weed infestations and different
distribution order were observed in vegetable and crop fields compared to in fruit orchards. These surveys
of weed infestation will enable growers to select weed control systems that can minimize costs and allow
them to select an effective method, whether mechanica or chemical.

Weed flora of processing tomato in Portugal (12)

J. PORTUGAL?Y, T. VASCONCELOSZ, I. MOREIRA?

1Seccdo de Biologia Ambiental e Proteccao das Plantas, Escola Superior Agréria de Beja, Rua Pedro
Soares, 7800-295 Beja, Portugal; sramoa@hotmail.com;?Departamento de Proteccdo das Plantas e
Fitoecologia, Instituto Superior de Agronomia, Tapada da Ajuda, 1349-017 Lisboa, Portugal

One hundred tomato fields were surveyed during two years (1998-1999) in the south of Portugal. The main
objectives were to identify the weed flora in processing tomato, in regions where the crop most important,
and to determine the effect of edaphic factors on the distribution of weeds. A total of 158 taxa were
identified, distributed among 34 families with a predominance of Compositae (23%) and Gramineae (12%).
An abundance index was attributed to the species, which allowed the calculation of mean abundances, and
infestation degree. Solanum nigrum L. ssp. nigrum presented a high infestation degree. The following
species Amaranthus retroflexus L., Chamamelum mixtum (L.) All., Chenopodium album L., Cyperus
esculentus L., C. rotundus L., Datura stramonium L., Digitaria sanguinalis (L.) Scop., Echinochloa crus-
galli (L.) P Beauv., Oryza sativa L. (red rice), Paspalum paspalodes (Michx) Scribn., Physalis ixocarpa
Hornem., Polygonum aviculare L., Portulaca oleracea L., Sonchus asper (L.) Hill, and S. oleraceus L.
presented a median infestation degree. To evaluate the edaphic preferences of the main weeds, the
ecological profiles of the corrected frequencies were calculated, and ecological preference and groups were
determined. The importance of same species on diseases and pests dispersion are enhanced. (Sponsored by
PRAXIS XXI - Project 2309).

Biological invasions of noxious weeds in a man-made reservoir. A case study of
Timah Tasuh, Perlis, Malaysia (13)
B.B. BAKI

Institute of Biological Sciences, University of Malaya, 50603 Kuala Lumpur, Malaysig;
baki @botany.um.edu.my

Timah Tasuh is a 13.3 km? five-year old man-made lake in Perlis, Maaysia, submerging sites of what used
to be low-lying rice fields and villages in 1992. The lake supplies water for domestic and industrial uses for
the state of Perlis. The lake is relatively shallow reservoir, ranging from 1-2 m on the edges to a maximum
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depth of ca. 10-12 m. Field surveys were conducted every 6-month to assess the extent of spread and
infestation of aquatic weeds in Lake Timah Tasuh since 1996. Despite control measures taken by the
management authorities to alleviate the weed menace, noxious weed species, viz: Salvinia cucculata Roxb.
ex Bory., hitherto unrecorded in Malaysia, aong with Typha augustifolia L. Phragmites australis (Cav.)
Trin. Ex Steud., Panicum repens L., Rhynchospora corymbosa (L.) Britt., Ludwigia repens J. R. Forst. and
Leeersia hexandri (Doell.) Swartz., inter-alia, have invaded the lake with increasing intensity, covering no
less than 50 % of the water surface in December 1999. The infestation and spread of these aquatics were
only ca. 13, 27 and 43% in 1996, 1997 and 1998, respectively while that of Hydrilla verticillata (L. F)
Casp./Royle were mostly within the shallow edges of the lake, registering ca. 45, 67, 76 and 76% of the
lake water body in 1996, 1997, 1998 and 1999, respectively. The intricacy on the source of infestation of
these weeds, especially S. cucculata, remains a frontier issue although exploratory studies on the soils
recovered from the lake bottom serve as reservoirs of weed seeds. No less than US$500,000 is spent
annually to alleviate the weed menace through mechanical and manual means.

Management of seed banks in crops (14)

FRANK FORCELLA
USDA-ARS, 803 lowa Avenue, Morris MN 56267, USA; forcella@morris.ars.usda.gov

Managing seed banks with maximum success requires knowledge not only of seed densities and
distributions (depth and breadth) of species and biotypes, but also information on their viability, dormancy,
germination, and emergence responses to soil microclimate variables. Knowledge of density and distribution
allows managers to make general decisions (Level 1) about control. Level | decisions might include choice
of tillage systems and herbicides. The fine-tuning of Level | decisions constitutes Level |l selections, and
these necessitate understanding of seed bank responses to microclimate. Level Il decisions involve the
timing and rate of implementaion of control techniques. This involvement could include, for example, the
depth of tillage and application rate of herbicide, but more importantly the timing of implementation of any
of these control measures. In fact, understanding seed bank responses to microclimate, even just partially
and in the absence of density data, allows weed scientists to develop highly useful information packages for
management purposes. These information packages should be based on locally derived and real-time
microclimatic data. They thereby permit managers to implement control techniques (both chemcia and
physical) in a more timely fashion than otherwise would be possible in the absence of seed bank
information. Such information packages are now only in their infancy. Their further development and
improvement will provide scientists who study weed seed banks with a medium by which to extend and
publicize research on this important topic.

Cultivating the seedbank through simulation models (15)

ANDREA C. GRUNDY?, ANDREW MEAD? SAM BURSTON!

2Biometrics Department, Horticulture Research International, Wellesbourne, Warwick, CV 35 9EF, UK;*Crop
& Weed Science Department, Horticulture Research International, Wellesbourne, Warwick, CV35 9EF, UK;
andrea.grundy @hri.ac.uk

To predict the optimum weeding period and to successfully apply alternative control strategies, an estimate
is needed of the size, timing and duration of a flush of weed emergence. The position of a weed seed
within the seedbank has a large effect on its germination and emergence, however weed seeds are spatialy
heterogeneous within the soil, both horizontally and vertically. In addition, it is known that each species has
a characteristic emergence response to burial depth and models have been developed to describe the
response for a range of common weed species. The main source of seed redistribution within the soil is
cultivation and a number of descriptive studies prompted the development of models to quantify this
movement of weed seeds. Whilst studies of both seedling emergence from different depths and of the
distributions of seeds in different tillage systems are important individualy, it is necessary to combine these
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models to improve their practical application. A cultivation simulation model has been developed at HRI
Wellesbourne. Transition matrices are used to predict the vertical distribution of seeds following a single
cultivation with either a spring tine, spader, rotovator or power harrow. The simulation model also
incorporates a depth of burial model to simulate the likely outcome of different multiple-pass sequences of
implements on subsequent weed seedling emergence. The results from a number of simulated cultivation
sequences have demonstrated how cultivation could be used to modify the distribution of seeds and hence
seedling emergence. This could be useful to optimise control strategies that utilise soil disturbance, such as
the stimulation of emergence using the stale seedbed technique. For example, the simulation model found
that sequences including multiple passes of a spader resulted in an increased number of emerged seedlings.
The combined model system has also helped to identify areas of weed seed ecology requiring further study.
A greater understanding of the ecology and dynamics of weed seeds in the soil through such modelling and
computer simulation techniques may highlight potential future management strategies.

The impact of agronomic practices on the weed seed bank (16)

JOHN CARDINA, CATHERINE P HERMS, DOUGLAS J. DOOHAN
Department of Horticulture & Crop Science, The Ohio State University, Wooster, OH; cardina.2@osu.edu

The seed bank is the source of weeds that persist in agricultural fields. Changes in seed density and species
composition frustrate control efforts and predictions of weed populations. Seed density and species
composition are governed by crop, soil, and weed management practices interacting with environmental
conditions. A review of seed bank studies worldwide shows conflicting results on the importance of
agronomic practices in determining seed bank size and composition. In general, tillage affects the seed bank
due to seed placement. Seeds concentrate at the soil surface in no-tillage (NT), are uniformly distributed in
moldboard plow (MP), and are intermediate in chisel plow (CP) systems. Consequently, seed survival
declines in MP due to enhanced germination compared with other tillage systems. Predation and mortality
losses are highest for seeds at the surface in NT. Characteristic species are associated with NT, especially
perennials, biennials, and winter annuals, and occasionally summer annuals. Thus, NT selects for smaller
seeds and species with flexible germination time. With annual seed return the seed bank in MP comprises
recently shed seeds and previously buried seeds that germinate following soil disturbance. In NT, seed
return increases seed density near the soil surface while seeds below the germination zone are preserved.
Without seed return, seed density declines in MP as germination is stimulated; however, in NT shallow
seeds germinate rapidly but those buried deeply are preserved. Crop rotation affects seed banks due to
herbicides used in the various crops. Seed densities are lower in rotation than monoculture fields. Fallow
periods in a rotation speed seed bank decline if new seeds are not returned. Herbicides can drive seed
density toward zero, but persistent seeds can produce seedlings that rapidly re-infest a site. Herbicides
strongly influence species composition due to differential weed tolerance. During three growing seasons, we
characterized the seedbank in 35-year-old tillage and rotation studies. Chenopodium album and Setaria spp.
dominated seed banks. Seed density and species diversity decreased as soil disturbance increased. Seeds of
winter annuals and species capable of germinating in fall or spring increased where hay was included in a
3-crop rotation, but not in monoculture or 2-crop rotations. Seeds were concentrated near the surface in no-
till and uniformly distributed in moldboard plow plots. Rotation influenced species composition more than
did tillage. More information is needed on mechanisms responsible for observed effects of agronomic
practices, particular chemical, biological, and physical factors responsible for seed mortality and other losses
that hasten the decline of seeds in the seedbank.

Smoke derived from burnt vegetation stimulates ger mination of arable weeds
17)
STEVE ADKINS', NICK PETERS?

1School of Land and Food, University of Queensland, Brisbane, Qld, 4072, Australia;
s.adkins@mailbox.ug.edu.au;?lACR-Long Ashton, Long Ashton, Bristol, BS41 9AF, England

Smoke and smoke solutions, prepared from burnt vegetation, may play an important ecological role in the
management and reestablishment of native communities. These treatments have been shown to stimulate the
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germination of native species. However, little is known on how they will affect introduced weed seeds
present in the seed bank. A commercially available smoke water solution stimulated the germination of
caryopses and intact seeds of wild oat (Avena fatua L.). The solutions were most effective when used
diluted (5-50%) in distilled water or when presented to caryopses or seeds that had been partly dry after-
ripened. The same stimulatory effect was observed in partly after-ripened caryopses of nine different wild
oat biotypes coming from three different countries. When freshly harvested caryopses were imbibed in the
full strength solution (100%) for 7 days then transferred to distilled water, a much higher germination
percentage was possible than when continuous imbibition in smoke solutions were used alone. The
stimulatory effect of smoke water on germination was similar to that of gibberellic acid and less like that of
potassium nitrate. The same smoke water solution was tested on the germination of 18 other temperate
arable weed species. All of the monocotyledonous species tested (Avena sterilis ssp. ludoviciana,
Alopercurus myosuroides, Sorghum halepense, Phalaris paradoxa, Bromus dyandrus) were strongly
stimulated by smoke solutions whereas the dicotyledonous species were either strongly stimulated (Malva
neglecta, Galium aparine), slightly stimulated (Polygonium persicaria, P. pennsylvanicum, P. convolvulus,
Veronica persicaria), unaffected (P. aviculare, Snapis arvensis, Heracleum sphondylium, Angelica
sylvestris, Mercurialis annua, Veronica hederifolia) or inhibited (Lamium purpureum). When the unaffected
species were retested following a 10 day chilling treatment, smoke water provided a small promotory
response for two (P. aviculare and V. hederifolia) of the six species studied. When four different smoke
water solutions (Kings Park and Botanic Gardens Smoky Water, Regen 2000, a solution prepared from
charred wood and a wheat straw smoke solution) were tested on two representative species (A. fatua, and
M. neglecta) three solutions were effective in promoting the germination of both species while the fourth
(the charred wood solution) was only active on A. fatua. Three of the four solutions were active at 2-20%
dilutions while the other (Regen 2000) was only active at 1-2% and was very toxic to the seeds at higher .

Soil seed bank evaluation for weed control strategy in tobacco: first results of a
European Community funded project (18)

SERGIO MIELE, MARIO MACCHIA, STEFANO BENVENUTI
Dipartimento di Agronomia e Gestione dell’ Agro-ecosistema, Universita degli Studi di Pisa, Via S.Michele
2, 56124 Pisa, Italy; mmacchia@agr.unipi.it

Chemical weed control is one of the most widely debated agronomic techniques for an environmentally safe
agriculture. To reduce weed control impact, a key factor is the knowledge of weed dynamics and their
relative infestation thresholds, above which crop damage will exceed the cost of the herbicide treatment.
This is very important for tobacco (Nicotiana tabacum L.) quality, since combustion, in the presence of
herbicide residues, could induce to formation of complexes, potentially toxic for human health. Hence,
simulation of weed dynamics could be of crucia importance for weed control strategy: an answer to the
guestions **if” and *“how’ to weed. An agronomic research has been carried out since 1998 at various sites
of three European countries: Italy (Verona, Udine and Perugia); Greece (Drama, Xanthi and Agrinion); and
Spain (Rosalgjo). Indeed one of the most ambitious aims of this project has been to investigate, for each
experimental site, the relation between potential and real flora, i.e. between soil seed bank and actua
emerged seedlings. For an early knowledge of this relation (before weed control decision) some
minigreenhouses were arranged in the fields, in order to “‘force’” weed seedlings to emerge earlier as
affected by the warming up effect of transparent PE or polycarbonate soil covers. Infestation dynamics was
investigated by photographic stills, shot at three eleven-day intervals. In the near distance of these
minigreenhouses, soil cores (4 cm-diameter, 14 cm long) had been previously sampled, and later washed to
separate seed, for seed identification. In spite of the soil-climate differences among the experimental areas,
the major part of their soil seed banks included weeds typically able to overcome the agronomic
disturbance of the tobacco crop: Amaranthus retroflexus, Chenopodium album, Portulaca oleracea,
Echinochloa crus-galli, Solanum nigrum and Polygonum aviculare. As expected, the actual number of seeds
of the various species was highly site-specific as a function of the past tobacco agrotechnics. However,
observed emergence rates were much lower than those expected on the basis of the soil seed reserve, and
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were consistently below 1%. The lowest emergence rates were recorded for C. album (0.13%), P. aviculare
(0.18%), S. nigrum (0.14%), and P. oleracea (0.14%). These low rates were probably due to marked seed
dormancy characteristics. A. retroflexus and E. crus-galli showed however somewhat higher emergence rates
(0.32 and 0.71%, respectively). In the future years, the project will investigate the role of agronomic and
climate factors in seed germination and seedling emergence, with the aim at determining whether the data
obtained so far truly represent weed emergence dynamics in Mediterranean environments.

Long term viability of Senecio jacobaea (L.) seed buried at three depths in four
soils (19)

TREVOR K. JAMES, ANIS RAHMAN
AgResearch, Ruakura Agricultural Research Centre, Hamilton New Zealand

Senecio jacobaea (tansy ragwort, ragwort) is a problem weed in dairy pastures in New Zealand and is well
established in many other countries world wide. Traditionally controlled with 2,4-D, recent moves to
integrated weed management have required a better understanding of its reproductive biology. In along
term study the viability of S jacobaea seed buried at three depths in four different soils was investigated
over a 16-year period. Batches of seed mixed with sterilised soil from each site were placed at 0-2, 4-6 and
19-21 cm depths within perforated, open ended polythene tubes which were buried vertically at each site.
At each sampling date several tubes were retrieved and seed viability assessed by germinating in the
greenhouse. Seed buried in the top 2 cm soil layer underwent exponential decay (R* 0.85-0.96) with half
lives of 2.1-3.2 years. When buried at 4-6 cm and 19-21 cm, numbers declined steadily over the study
period and a linear decline (R% 0.79-0.99) better described their viability. Predictions from fitted regressions
show that some S. jacobaea seed could remain viable for 13 years in the clay soil and for 18 years in the
sandy soil if buried as fresh seed a 5 or 20 cm depth. Viability in the peat and silt loam soils was
intermediate. The long term viability of seed did not differ markedly between soils. Seeds remaining on or
near the soil surface will be lost from the soil seedbank quite quickly while those buried deeper (by
trampling or falling into cracks) will remain viable slightly longer. Thus it could take 10-15 years to deplete
the reservoir of seed in the soil if management regimes that stop the return of seed to the soil are
implemented.

Genetic and environmental differences among Canadian canola cultivars
(Brassica napus and B. rapa) in their ability to be induced into secondary
dormancy (20)

R.H. GULDEN, SJ. SHIRTLIFFE
Dept. of Plant Sciences, Univ. of Saskatchewan, Saskatoon, SK

Recent weed surveys conducted on the Canadian prairies have indicated that volunteer canola (B. napus)
has rapidly become a more prominent weed, surpassing traditionally more important weeds such as Canada
thistle (Cirsium arvense (L.) Scop.) and kochia (Kochia scoparia (L.) Schrad.) in relative abundance.
Concurrently, investigations conducted in Europe have shown the potential for B. napus seeds to be induced
into secondary dormancy. This trait has been linked to the longevity of volunteer canola seed banks in
Europe. As part of our effort in addressing the increase in volunteer canola observed on the Canadian
prairies we have screened 16 B. napus and 5 B. rapa cultivars currently available to Canadian producers for
their potential to be induced into secondary dormancy. Four replicates of 100 seeds were placed in petri
dishes and incubated in a polyethylene glycol solution with an initial water potential of -1.5 MPa at 20 C
in darkness for four weeks. Under a green safe light, all germinable seeds were then transferred weekly to
new plates containing distilled water. After two weeks, the non-germinated seeds were evaluated. The assay
showed very high potential for the development of secondary dormancy in a number of B. napus cultivars.
To date, the range of secondary dormancy in B. napus was between 98.2% and 6.0% of viable seeds among
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cultivars, locations and replications of the experiment. Most B. napus genotypes exhibited similar potential
for the induction into secondary dormancy relative to each other, independent of location. Our results
indicate that B. rapa may rely on a different persistence mechanism than B. napus or that the assay
conditions may not be ideal for the evaluation of the induction of secondary dormancy in B. rapa cultivars
as the majority of seeds decomposed during the assay. The proportion of the initially viable B. rapa seeds
that were induced into secondary dormancy was highly variable and below 5