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Extended Summary 
 

The actual role of poplar today gives only a foretaste of its possible functions in the world of 
tomorrow, given its diversity, productivity, and versatile life-history traits. Current 
developments in science offer exciting opportunities to move poplar toward its greater 
potential, provided we take advantage of them. This is then a time to re-kindle the spirit of 
experimentation, and a rapidly growing international research community sets the perfect 
stage for it. Experiments are at the heart of all natural science, and poplar lends itself to 
experimentation as no other forest tree does. This must have been recognized when, back in 
1937, poplar growers in Italy founded the first institute entirely dedicated to the study of 
poplar and named it ‘Stazione sperimentale per la pioppicoltura’ (note ‘sperimentale’, not 
‘ricerca’). At Casale Monferrato, this institute established a long and distinguished record in 
experimental poplar research, continuing to this day, and we hope for a bright future for this 
institution and its scientists. 
 
What makes poplar such an ideal tree for experimentation?  
 
A short list of key characteristics includes: (1) a wide-ranging group of 30-odd species that 
cover a good part of the Northern Hemisphere,;(2) harboring much genetic diversity both 
among and within species; (3) all having the same chromosome number [2n=38], many being 
crossable and giving rise to fertile hybrids; (4) rapid growth [>20 Mg/ha, yr dry above-ground 
biomass]; (5) early sexual maturation [3-5 yrs]; (6) easy to breed [rapid seed maturation and 
many seeds per cross]; (7) easy vegetative propagation in most species; (8) amenable to cell-
/tissue culture and genetic transformation; (9) a small genome [1.2 pg DNA per diploid 
nucleus, similar to tomato and rice]; and (10) much available information on its morphology, 
anatomy, physiology, biochemistry, pathology, and genetics. Together, these features offer a 
powerful ensemble, and we can say that of all forest trees poplar is second to none as an 
experimental material. This has attracted scientists from many disciplines to study poplar, first 
of all for its own sake but also as a convenient proxy for other, more recalcitrant tree species. 
Today, poplar has reached the status of model tree and is claiming its legitimate place among 
other model systems in biology, such as Drosophila, or the annual crucifer, Arabidopsis. To 
strengthen this role as a model in tree biology, the International Populus Genome Consortium 
(IPGC) under the leadership of the U.S. Department of Energy in May 2002 launched a 
landmark project and is now engaged in fully sequencing the genome of a poplar species – the 
first forest tree. The results of this effort will be publicly accessible by spring of next year 
(Tuskan et al., 2003 ; see website http://www.ornl.gov/ipgc). 
 
What will be the significance of sequencing the poplar genome?  
 
The new data will allow comparison of the genome of a woody perennial with that of a 
thoroughly studied herbaceous annual (A. thaliana), thereby helping to elucidate mechanisms 
of dormancy, juvenile-mature phase change, long-term host-pest interactions, and other traits 
peculiar to plants with long life cycles. It also opens the door to more efficient breeding 
and/or targeted genetic engineering of major domestication traits, such as growth and 



allocation patterns, flowering or its prevention, wood properties, stress responses, or of traits 
for novel functions, such as bioremediation, or even food products (Bradshaw and Strauss, 
2001). Here it is important to remember how few mutationa l steps led the way in transforming 
wild grasses to the major domesticated crop plants of today, such as maize, wheat, rice, and 
others. In tree domestication to date, aberrant mutations (typically of spontaneous origin) have 
been primarily exploited in the ornamental industry (e.g., dwarf or columnar forms, variants 
in flowers or in foliar traits, such as leaf form or pigmentation) but not in programs aimed at 
increasing productivity, stress tolerance, or wood quality. Poplar genomics will enhance 
collaboration among scientists of different disciplines and institutions and will further enrich 
the network of poplar researchers worldwide. Finally and importantly, this effort will position 
poplar researchers to compete more successfully for financial support from sources dedicated 
to basic biology. Past dependence on funding from forestry and agriculture has often limited 
progress in poplar science. At the same time, the obvious links to application will give 
agricultural and forestry agencies legitimate arguments for justifying basic tree research. 
 

Rapid advances in molecular genetics in recent years have offered new tools to shed 
light on old questions at a more refined level. Poplar researchers have taken advantage of this, 
for example, to study the degree of genetic contamination in the European black poplar (P. 
nigra) from P. xcanadensis hybrid plantations; or to examine gene flow in natural hybrid 
populations of P. angustifolia and P. fremontii in North America. Indeed, there is a host of 
questions for which these tools are highly suitable. At the same time, however, there may well 
be some overconfidence in the power of molecular techniques, especially among researchers 
who have joined the poplar ranks from more laboratory-oriented sciences. Molecular bias, 
often at the exclusion of other biological disciplines, is also evident in current funding and 
hiring practices of academic departments and research institutions. Thus, it seems timely to 
alert the poplar research community especially to restore the balance between laboratory and 
field and to jointly work towards a fruitful synergism between these two arenas of activity. 

 
The imperative of connecting the laboratory with the field.  
 
It seems trite to say that the field is the ultimate test for anything we do with poplar. Yet, the 
field remains the ultimate arbiter, and no laboratory, growth chamber, or greenhouse can 
substitute for the field environment. This is doubly true for a perennial organism that interacts 
with sequential environmental cues at diurna l, seasonal, annual, and multi-annual intervals. 
Gene-expression profiles elicited in the laboratory will at best give a first inkling of the real 
complexity at work. Thus, there is a serious need for a new programme of carefully designed 
and replicated field experiments. The virtue of such trials is that they will serve as a research 
substrate for all disciplines, from low- to high-technology. And even if designed towards 
specific objectives, field experiments are essentially open-ended, allowing us to take 
advantage of unexpected opportunities, such as episodic events, biotic or abiotic challenges, 
new interests or new tools. Furthermore, field experiments, supported by scientific data, are 
ideal objects for demonstrations, technology transfer, and public education. There is no more 
compelling way to convey scientific facts to an audience than in the presence of actual trees, 
growing in the field and showing demonstrable effects.  
 
 Among several recent examples of such productive synergy between field and 
laboratory, let me mention two, both funded under the Fifth Framework Programme of the 
European Union: EUROFACE (http://www.lukac.plus.com/euroface/), a project studying the 
physiological and molecular responses of poplar to elevated atmospheric CO2; and 
POPYOMICS (http:www.soton.ac.uk/~popyomics/), a project with several pedigree 



plantations, using genomics and genetic mapping to identify poplar genes that determine yield 
and disease resistance at locations ranging from Italy to the United Kingdom.   
 
A word on the nature of funding.  
 
Not only the amount, but the nature of funding can have a profound effect on how science is 
pursued. As an observer of research cultures on both sides of the Atlantic, let me extol the 
virtues of competitive extramural funding, as practiced in the United States. By that I mean 
the availability of funds at the national or international level, earmarked for well defined 
goals, from which grants can be obtained at specified times, via careful review process, in free 
competition among scientists from many institutions. This type of funding, when properly 
administered, tends to reward investigator-driven studies, encourages innovation, allows 
flexible collaboration among researchers from different fields, minimizes in-house favoritism, 
and breaks down institutional boundaries. A fair review process, free from conflicts of 
interest, and a well-streamlined bureaucracy are important for its success. Good examples are 
the grants programs of the U.S. National Science Foundation, the National Institutes of 
Health, or in a more agricultural context, the U.S. Department of Agriculture’s National 
Research Initiative Competitive Grants Program (NRICGP; http:www.reeusda.gov/nri/). 
Remember that in the interest of promoting good science, we must capture the best young 
minds, challenge their creative talents, bring them together with others, and reward their 
productivity. Fortunately, there is no shortage of talents out there, we just have to find them -- 
and the younger, the better. 
 
In summary,  
 
I see all the necessary ingredients to move poplar from its actual role today to its broader 
possibilities tomorrow, namely: a remarkably diverse and plastic biological material, present 
in many parts of the world;  rapidly moving science capable of developing this material in 
many directions; a large pool of scientific talent eager to do so; and plenty of justification for 
funding this effort when we consider the broad range of functions poplar serves in nature and 
in human society, from production to conservation, to that of a model tree in science. What 
more could we ask for?  
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