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IN MEMORIAM

William J. Hess 
(June 3, 1934 – June 11, 2021)

He will be remembered fondly by all those who shared his passion for oaks.
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Above and following page: presumed Quercus wislizeni hybrid.



International Oaks, No. 33, 2022 11

FOREWORD

The Joy of Small Things (in Oaks)
What’s that?
As Foreword to this volume, may I tell a personal story?  And also tell something about 

why I enjoy International Oaks?
My late mother used to say the question “What’s that?” was my insistent mode of 

conversation when I was a very small talking child. My little brain was a noun sponge. 
Something tickled the neurons. Something was rewarding about nominalizing the 
physical universe. Maybe, once praised by my parents for my curiosity, nouns were also 
a ticket to another, better reward.

Fast forward to early middle age, when, having put a few courses of college botany 
under my belt – and what a vocabulary builder that was – I stumbled into the world of 
oaks. Oaks were not part of my upbringing. We lived in the central Puget Sound basin in 
the US Pacific Northwest, within the range of Quercus garryana broadly speaking, but 
the stretch of land north of Seattle where I grew up was an oak-free zone.

It was a slow introduction at first. My wife and I bought a house in 1996 with a fairly 
nice garden space, and I bought a Q. phillyreoides from a mail-order nursery. What a 
name!  And then I bought the nearly natives Q. sadleriana and Q. vacciniifolia from 
southern Oregon. And then Q. pontica and Q douglasii and a seedling labeled “Quercus” 
but without specific epithet or common name. I puzzled to know the missing half of the 
binomial.

My quest to unlock this mystery led me eventually to join the International Oak Society in 
2009. I was able to purchase the entire back-issue library of International Oaks, which was 
still available at the time. As readers of this Journal know, each issue marks some naming 
events, such as the publication of new species, the correction of old taxonomic confusions, 
the registration of cultivars. Also exciting is the naming of relationships among Quercus 
entities. I am thinking of the vivid summary Béatrice Chassé contributed to International 
Oaks No. 29 (2018)1 of  “An updated infrageneric classification of the oaks: review of 
previous taxonomic schemes and synthesis of evolutionary patterns” (Denk et al. 2017). 
It’s a joy for this amateur to witness our professional friends’ energetic wrestling and 

1. Chassé, B. Updated Classification of Oaks : a Summary. International Oaks 29: 11-18.
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reimagining, as they pursue ways to pin down a structure of relationships in the realm of 
oaks.

Another joy in reading International Oaks is following the work of our friends in 
spotting and theorizing about the processes and results of interactions among Quercus 
entities – the always stimulating discussion of hybrids, introgression, admixture, and 
reticulation, to which one can add the occasional reference to horizontal gene transfer, 
and their potential contributions to evolution and ecological change. 

I can’t wait to read of isolation of horizontal gene transfer processes among oaks. I 
sense that work is being done.  If I missed any reports, someone please let me know!

Which brings me to the photograph on the prior page and my question, “What’s 
that?”  One gift to me in the Denk et al. (2017)2 paper is the figure, reproduced by 
Chassé, that identifies diagnostic characters of Quercus sections within the phylogenetic 
relationships the authors propose, with the note that “each section can be diagnosed by 
unique, unambiguous character suites.” And here in the photo we have the one character 
identified by Denk et al. (2017) that section Lobatae shares with no other: the “flanged 
pistillate perianth” – namely, that thick rim at the base of the remains of the perianth at 
the apex of the nut. By Jove, there it is, a Red Oak.

Can one dig deeper? From location and context (this plant is on Palomar Mountain, 
San Diego County, California, at about 1,450 m.a.s.l.), one might presume that 
the plant is a Q. wislizeni at heart, though certainly not a textbook Q. wislizeni. 
It also lacks the diagnostic characteristics of its sympatriots, Q. kelloggii and Q. 
agrifolia (i.e., pronounced lobes in the margins and tufts of trichomes in the abaxial 
axils of secondary veins, respectively). But what section Lobatae species has been 
described as bearing both fruits with hairy surfaces and (sub)evergreen leaves with a 
blue adaxial waxy bloom and persistent abaxial indumentum? Who knows? Not me.  
Regardless, what a spectrum of shades of green!  Mint in the base of the cupule scales, 
dark in the adaxial leaf tissue, medium in the abaxial, light in the immature nut surface, 
and the light green repeated, perhaps with more yellow, in the main leaf veins and the 
thick margin of the leaf blades. With blue and tan accents. One can’t complain if this 
plant is unique and can’t be named. 

Discussing this problem with Roderick Cameron once, he reminded me of T.S. Eliot’s 
impatience in The Love Song of J. Alfred Prufrock:

Oh, do not ask, “What is it?”
Let us go and make our visit.

Well, let’s do both. I hope in this issue of International Oaks you will find both 
knowledge and feeling as, sight yet unseen, I know I will.

Dirk Giseburt
Treasurer

2. Denk, T., G.W. Grimm, P.S. Manos, M. Deng, and A.L. Hipp. 2017. An updated infrageneric classification of the oaks: review of 
previous taxonomic schemes and synthesis of evolutionary patterns. In Oaks Physiological Ecology. Exploring the Functional Diversity of 
Genus Quercus L. Cham, Switzerland : Springer International Publishing AG.

International Oaks, No. 33, 2022
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INTRODUCTION

Fasten Your Seat Belts!
You are about to embark on a voyage around the world... 
Strolling amongst the oaks of New York City (Cameron) you will marvel at how they 

have been staged, not only on the City’s streets and in its parks but in works of art and 
memorials as well. The last time I was in New York (2019), I walked with friends from 
the Lower East Side to Central Park, changing avenues every now and then as we moved 
north on this 5-km trek. I was absolutely astounded by the number of oak trees I was able 
to introduce my companions to. They too were amazed to see in the flesh, so to speak, 
this incredible oak diversity that I have been telling them about for years. Thanks to the 
in-depth research presented here, I am now convinced that the International Oak Society 
could organize our first urban Oak Open Day in the Big Apple and nobody would be 
disappointed.  

Ambling through remarkable arboreta/gardens in France, Portugal, and Spain (Chassé, 
Duhart, Vila-Viçosa et al., and Wood), you will sometimes be envious of the plants you 
will read of that grow in these places that are the passionate accomplishments of their 
creators. Some are several decades old, others only just born. Some are private initiatives, 
others, part of institutional efforts. All are invitations to discovey of far-away places 
through their plants.

Scrambling about the rocky outcrops where the endangered Q. acerifolia is found in 
Arkansas, followed by a frolic in the canopy of Q. humboldtii in the cloud forests of 
Colombia (Wu), you will think, how amazing what some people won’t do to get close to 
their oaks! And, how appropriate this contribution about Q. acerifolia Stoynoff & Hess.

Discovering the venerable, yet fragile, Q. faginea in Portugal (Ribeiro et al.), you 
will enjoy the wonderful stories that pass from generation to generation, like part of the 
trees themselves, and you will applaud the efforts deployed by the authors to increase 
awareness and protection of these very old, very majestic beings.

Deng et al. take you on a thought provoking journey to explore the insides and outs 
of the fertilization processes at play in oak reproduction. What is the ecological and 
evolutionary significance of the delayed fertilization process? What are the physiological 
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mechanisms associated with hybridization? If hybridization has been, as it seems to be 
the case, a trigger for the remarkably fast divergence of the genus Quercus, then this line 
of research will help us understand how.

Of course no issue of International Oaks would be worthy of the title without a foray 
into names, without which, to paraphrase Carl Linnaeus, we can have no knowledge of 
the things they name (Philosophica Botanica 1751).

Lance takes us with remarkable clarity through the labyrinthe that has been created by 
more than a century of discordant interpetations of the morphological, taxonomic, and 
nomenclatural significance of  “Durand” oak.

Vereecke shines a welcome light to lead us through the intricacies of the names of some 
Eastern European hybrids, wherein we learn, amongst other things, that Q. dalechampii 
labels will have to be changed. Cameron and Fortgens have uncovered, and resolved, a 
rather ironic situation: the well-known and much-planted Q. ×libanerris ‘Trompenburg’ 
does not grow…at Trompenburg Tuinen & Arboretum (the Netherlands). Thus, a name is 
born: Q. ×libanerris ‘Tromper’.

May your summer be merry and bright, and may all your agendas be not white but 
duly marked in anticipation of the long overdue, upcoming 10th International Oak Society 
Conference (New Mexico, USA) that will take us on yet another exciting voyage.

Béatrice Chassé
Editor

International Oaks, No. 33, 2022
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A Tale of Two Lonely Oaks: 
Quercus acerifolia and Q. humboldtii

Yingtong “Amanda” Wu
University of Missouri

Whitney R. Harris World Ecology Center
St. Louis, MO 63121, USA

yw3dp@umsystem.edu

ABSTRACT

The genus Quercus is widespread throughout the Northern Hemisphere and, at the same 
time, includes a high number of endemic species. Understanding and protecting these “lonely 
oaks” should be a part of oak conservation efforts. 

Herein I share two research stories, the first about Q. acerifolia, a temperate, deciduous 
oak, endemic to the Ozark Mountains (USA), and the second, Q. humboldtii, a cloud-forest, 
evergreen oak, restricted to the Colombian Andes. 

For Q. acerifolia, morphometric analyses to determine species delimitation confirm that this 
taxon is an Ozark endemic with unique morphological features. For Q. humboldtii, herbivory 
rates in relation to tree age and branch height were studied to test whether older trees suffer 
from higher leaf herbivory rates. Though no relationship between tree age and herbivory rates 
was found, a negative relationship between branch height and herbivory rates was. 

The different threats faced by these two endemic, “lonely” oaks, are discussed, as are 
directions for future investigation.

International Oaks, No. 33, 2022

Keywords: endemic species, species delimitation, morphometric analyses, canopy 
ecology, mother trees, herbivory rates
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Introduction 

Oaks, as a clade, are well known for their widespread distributions and adaptations to 
a great range of environmental conditions. Many oak species have specialized habitats 
and restricted ranges. According to the International Union for Conservation of Nature 
(IUCN), 34.8% of oak species are listed as Near Threatened to Critically Endangered 
(Carrero et al. 2020). Preserving these endemic or highly fragmented oak populations 
is part of preserving oak diversity. In this article, I describe my research on two “lonely 
oaks”: Quercus acerifolia, a temperate, deciduous oak, endemic to the Ozark Mountains 
(USA), and Q. humboldtii, a cloud-forest, evergreen oak, restricted to the Andes in 
Colombia. By comparing the two we can find commonalities and differences between 
endemic oaks, and prioritize research and conservation goals accordingly. 

A lonely oak in the Ozarks 

My thesis research focuses on the species delimitation of Q. acerifolia. It is considered 
a rare species that occurs on only four mountain ridges in the Ozark Mountains in 
Arkansas (USA) (Figure 1), placing it in the IUCN Endangered category (Wenzell 2016; 
Beckman et al. 2019). The range of this endemic oak overlaps with its wider-spread close 
relatives, Q. shumardii (sister species to Q. acerifolia) and Q. rubra. The species status 
of Q. acerifolia remains controversial. Initially, Palmer (1927) considered it as a variety 
of Q. shumardii. Later, Stoynoff and Hess (1990) proposed raising the taxon to species 
level, based on phenotypic differences with previously identified taxa. More recently, 
others have suggested that the distinctive morphology of Q. acerifolia is environmentally 
induced, a consequence of the extreme conditions in mountain-ridge habitats (Ladd and 
Thomas 2015). Therefore both in-situ and ex-situ samples of Q. acerifolia are necessary 
in a phenotypic study that aims to determine species delimitation. 

This research aims to answer the question: is Q. acerifolia a true species or does it 
simply name a group of individuals with extreme morphologies of Q. shumardii? 

Methods and materials 

We collected >500 samples of leaves and acorns from natural populations of Q. rubra, Q. 
shumardii, and Q. acerifolia in the states of Alabama, Arkansas, Missouri and Tennessee 
in the summers and falls of 2019 and 2020. Our samples were collected from 18 sites, 

International Oaks, No. 33, 2022

Figure 1/ Distribution and phylogeny of (a) Quercus acerifolia (b) Q. 
shumardii and (c) Q. rubra.

a b c
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including the 4 historically well-
known populations of Q. acerifolia, 
sites with newly-found Q. acerifolia 
individuals as reported by local 
botanists, sites with populations of 
Q. rubra or Q. shumardii adjacent 
to the Q. acerifolia sites (i.e., 
sympatric populations), and sites 
with populations of Q. rubra or Q. 
shumardii allopatric to the well-
known Q. acerifolia populations. 
We intentionally collected sympatric 
individuals of Q. rubra and Q. 
shumardii as well as individuals 
with intermediate morphologies 
from populations as adjacent to the 
Q. acerifolia individuals as possible 
in order to test whether morpho-
logical distinctions are maintained 
despite potential gene flow. We 
collected at least three mature leaves 
and at least three mature acorns for 
morphological measurements from 
each individual. 

To determine whether Q. acerifolia 
maintains its morphological distinc-
tion when planted beyond its native 
habitat we also collected leaves and 
acorns from 10 ex-situ individuals 
from botanical gardens, arboreta, and 
a private residence, all of which have 
reliable records of wild provenance. 
We refrigerated fresh leaves and 
acorns at 4 °C before morphological 
measurements. We measured 17 leaf 
and 3 acorn morphological traits. 

To test whether Q. acerifolia is a 
morphologically distinct group from 
sympatric/adjacent close relatives 
in the field, we used Normal 
Mixture Model (NMM) to delineate 
morphological groups from all field 
samples without prior assignment 
of species identity. NMM performs 
model-based clustering to identify 
multidimensional Gaussian distributions without prior knowledge, and thus is free of 
subjective judgment. After data cleaning, we used 17 leaf morphological traits in NMM 

A Tale of Two Lonely Oaks: Quercus acerifolia and Q. humboldtii

International Oaks, No. 33, 2022

Photos 1/ Quercus acerifolia in (a) field site at Sugarloaf 
Mountain (AR); (b) the Arnold Arboretum (MA).

a

b
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Figure 2/ Percentage of morphological groups delineated by normal mixture model (NMM) using all field 
samples. Collection site number is marked as “# …”, and percentages for all field samples are shown on the 
right side of the color legend; “*” marks the sites of the four historically well-known populations of Quercus 
acerifolia. 
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with a total of 527 field samples. We then used principal component analysis to visualize 
the differences in leaf morphology between the NMM groups. We also used permutation 
tests to compare whether morphological groups differed in leaf morphological traits, 
acorn traits, tree heights, and leaf thickness.

Results

Figure 3/ Differences in leaf and ecological traits between the morphological groups of field samples and 
the ex-situ Quercus acerifolia samples (QA). (a) Principal component analysis (PCA) biplot shows four 
morphological groups identified by the normal mixture model (NMM). PCA was performed with the field 
samples only (dots without black outlines and crosses), and percentages of variation explained by the 
first two principal components (PCs) are marked on the axis. Eclipse shows 90% probability for normal 
distributions representing each morphological group. The length of arrows is proportional to the contribution 
of morphological traits to each PC. Representative samples are shown on the right, with the outline color 
matching the morphological groups. Ex-situ QA samples (dots with black outlines and crosses) were plotted 
on the biplot as predicted by PCA, and the color of dots corresponds to the morphological group assigned 
by the normal mixture model. (b, c) Comparison between the morphological groups of field and ex-situ QA 
samples. The lower and upper boundaries of each box specify the 25% and 75% quantiles within the group, 
and the whiskers specify the 95% confidence intervals. The black line is the median value, and the large grey 
point is the mean value within the group. Small grey points are original data points. Significant difference (P 
< 0.05) among the morphological groups is specified by unique letters above the x axis.
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The in-situ Quercus populations were clearly sorted into four morphological groups 
(Figures 2 and 3). The presence of morphological group 2 is the highest in sites with 
historically well-known Q. acerifolia populations (varying from 4.76% to 41.82%, sites 
#10, 13, 14, 17 in Figure 2), while groups 1, 3 and 4 were found widespread across 
most sites. Morphological group 2, that corresponds to Q. acerifolia, appeared to have 
the most distinguishable leaf morphology compared to the other groups (Figure 3). In 
addition, morphological group 2 is characterized by: shorter petiole length, leaf-blade 
width and length, fewer lobes, deeper sinuses, lower ratio of leaf-blade length to petiole 
length, and a shorter lateral sinus radius.

These groups, delineated based on leaf morphologies, also show differences in acorn 
morphologies (Figure 4). Group 2 is characterized by much smaller values in all three 
acorn traits: smaller cup height, nut width and nut length. These features are consistent 
with the morphological description of Q. acerifolia from multiple sources. Group 

Figure 4/ Comparison of acorn traits between the morphological groups of field samples, the ex-situ Quercus 
acerifolia samples (QA) and these traits as defined in the Flora of North America for Q. acerifolia, Q. shumardii 
and Q. rubra. The lower and upper boundaries of each box specify the 25% and 75% quantiles within the 
group, and the whiskers specify the 95% confidence intervals. The black line is the median value, and the 
large grey point is the mean value within the group. Small grey points are the original data points. In panels 
(a-c), the range of the traits for species taxa is shown as a vertical line. Significant difference (P < 0.05) among 
the morphological groups is specified by unique letters above the x axis.
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3 morphology resembles Q. rubra and Group 4 morphology resembles Q. shumardii. 
Group 1 seems to represent panmictic populations among these three species, and hybrids 
with other Quercus species. 

Our results also show that ex-situ Q. acerifolia retain morphological distinctiveness 
when planted beyond the natural range of the species. Ex-situ Q. acerifolia have medium- 
to small-sized acorns, resembling those of Groups 1 and 2 (Figure 4), and have low tree 
heights, similar to those of Group 2 (Figure 3b).

Conclusions and future directions 

Our morphometric analysis identifies Q. acerifolia as a distinct taxon, a true species 
endemic to the Ozark Mountains. The ex-situ samples in this study suggest that the 
morphological characteristics of Q. acerifolia are mostly genetically conserved, rather than 
environmentally induced. 

Fortunately, most Q. acerifolia populations are found on remote mountain ridges in 
federal reserves and isolated by dense thickets and thorny Smilax spp. Thus, populations 
of Q. acerifolia are unlikely to be threatened by habitat loss or logging. In the field, we 
observed a high dominance of this species when in suitable habitats, and a high degree 
of natural regeneration, suggesting that the populations are not limited by recruitment. 
However, we do not know how the long-term survival of this unique species will be 
affected by climate change, new pests or intensive herbivory. 

The present study will be supplemented with genomic analyses to investigate to what 
extent the genetic integrity of Q. acerifolia may be compromised by genetic exchanges 
with its close relatives, especially with the surrounding populations of Q. rubra.

A lonely oak in Colombia

Quercus humboldtii is the most southern oak species in the Americas. Its geographic 
distribution is mostly within the Andes in Colombia (Figure 5). Its elevational distribution 
ranges from 700 m to 3,200 m (Rangel and Avella 2011). In contrast to Q. acerifolia’s 
small stature, Q. humboldtii can reach up to more than 30 m. This ecologically dominant 
species provides critical habitats for many threatened plant and animal species, including, 
for example, an endemic woodpecker (Melanerpes formicivorus) and two extremely rare 
parrot species (Hapalopsittaca amazonia and H. fuertesi) (Freeman and Mason 2015; 
Avella et al. 2016). Unfortunately, due to intensive felling for construction, firewood, 
and cattle farming, the remnant populations of Q. humboldtii are fragmented, varying in 
size from a fraction of a hectare to probably 5,000 ha. In total, it is estimated that these 
remaining populations represent only 10%-40% of the original presence (Fernández 
1993; Fernández and Sork 2007; Avella et al. 2016). The remaining montane forests 
dominated by Q. humboldtii are considered vulnerable.

Old-growth trees are essential for providing nutrients and microhabitats for many 
organisms, sensu “mother trees” (Simard 2021), yet they are also the most vulnerable 
individuals in face of abiotic and biotic stresses (Lindenmayer et al. 2012; Lindenmayer 
and Laurance 2017). Given that herbivory rates can be up to 10% in woody plants (Turcotte 
et al. 2014), knowing whether old-growth trees suffer from higher herbivory rates can 
help us estimate the health and immunity of these mother trees. Two mechanisms can 
affect the relationship between tree age and herbivory. On one hand, older trees that have 



22 International Oaks, No. 33, 2022

a higher parasitic load and exposed 
cavities (Lindenmayer and Laurance 
2017) might have weaker immunity 
and a lower investment in herbivory 
defense (e.g., lower production of 
secondary compounds). If so, we 
might predict a positive tree age/
herbivory rate relationship. On the 
other hand, older trees, particularly 
in the Tropics, accommodate large 
surface areas of epiphytes and 
other forms of microhabitats for 
herbivorous invertebrates (e.g., 
wasps, frogs, spiders) that can 
suppress herbivory rates (Wetzel et 
al. 2016; Wagner and Zotz 2020). In 
this case, we might predict a negative 
tree age/herbivory rate relationship. 
To investigate this relationship, we 
performed a preliminary study on 
Q. humboldtii, a keystone species 
of the cloud forests in the western 
cordilleras of Colombia. 

Methods and materials

Using single-rope and double-
rope climbing techniques, we 
collected high-, mid-, and low-
canopy leaves from mature Q. 
humboldtii at three different 
sites: (S1) a primitive forest in 
the Farrallones de Cali National 
Park; (S2) a secondary forest in 
the Predio Sestillal Area, a natural 
reserve surrounded by ranches in 
Salento; and (S3) a secondary forest 
in a developed hillside in Popayan. 
Three trees were selected at each 
site. For each tree, three canopy 
zones were designated from which 
three branches were collected. We 
then randomly selected five leaves 
from each of these branches to 
measure. We measured herbivory 
rates by scanning the leaves and 
processing the images using ImageJ 

Photo 2/ Quercus humboldtii in an old-growth forest in the 
Farallones de Cali National Park (Pance, Colombia; Site 1).
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software (Schneider et al. 2012) 
In total, we gathered 405 leaves from 9 trees and measured the following characteristics 

to determine their effect on herbivory rates: 1) tree DBH as a proxy for tree age; 2) 
leaf thickness; 3) leaf fluctuating asymmetry (or degree of asymmetry in leaf shape) as 
a proxy for physiological stress levels; 4) tree height; and, 5) branch height. We used 
generalized linear mixed models and permutation tests for statistical analyses.

Results

We found that trees measured at S1 had the highest DBH (mean = 91.1 cm), whereas 
the measured trees from S2 and S3 had means, respectively of 51.1 cm and 46.5 cm (P 
< 0.001). Trees at S1 showed significantly lower herbivory rates (mean = 11.7%) when 
compared to S2 and S3 (mean = 13.0% and 18.6%; P < 0.001). Tree DBH, a proxy for tree 
age, is not correlated to herbivory rates (P = 0.69). This finding suggests that old-growth 
trees experience similar herbivory pressure as younger trees. We also found that relative 
branch height (absolute branch height/total tree height x 100%) is negatively related to 
leaf herbivory rate (P = 0.02), meaning that higher branches suffer less leaf herbivory 
compared to lower branches. Fluctuating leaf asymmetry is positively related to leaf 
herbivory rate, suggesting that higher physiological stress is associated with herbivore 
consumption (P < 0.001).

Figure 5/ Occurrence records (black dots) of from the Botanical Information and Ecology Network (BIEN) 
and field sites (green dots). 
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Estimate Standard z value P

Intercept -1.94 0.14 -13.91 < 0.001

Relative branch height -0.52 0.22 -2.34 0.02

Elevation (m) 0.16 0.12 1.28 0.20

Fluctuating leaf asymmetry 2.19 0.42 5.19 < 0.001

Tree DBH (cm) -0.05 0.12 -0.40 0.69

Leaf thickness (mm) 0.13 0.05 2.51 0.01

leaf width (cm) 0.24 0.05 4.47 < 0.001

Conclusions and future directions 

We did not find evidence that larger and older Q. humboldtii trees suffer higher herbivory 
rates. This preliminary study encourages us to further investigate plant-herbivore 
interactions at different tree ages, as well as the ecological importance of these mother 
trees. Specifically, a larger sample size and a denser sampling within one site would help 
us determine whether mother trees of Q. humboldtii are as vulnerable to herbivores as 
are younger trees. In addition, the finding that less herbivory occurs on higher canopy 

Table 1/ Model output of the generalized linear mixed model predicting herbivory rates at individual leaf 
level in Quercus humboldtii. Significant predictors are highlighted in bold. Relative branch height = absolute 
branch height/total tree height × 100%.

Photo 3/ Quercus humboldtii
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zones in the trees, regardless of 
tree DBH, suggests that chemical 
defense is allocated preferentially 
to top branches that capture the 
majority of sunlight and produce 
fruits. Further studies incorporating 
leaf chemical tests are necessary to 
confirm this hypothesis. 

This charismatic cloud-
forest species is unfortunately 
threatened by logging and land use 
transformation in developing areas 
in Colombia. In both the Popayan 
and Salento sites, we were working 
with secondary oak forest patches 
interspersed among ranches, 
farmlands, orchards and Eucalyptus 
sp. plantations. This is not 
surprising, given the fact that from 
2002 to 2020, Colombia lost 38% 
of its total tree cover (University 
of Maryland and World Resources 
Institute 2021). Establishing public 
and private reserves are essential 
for the conservation of this species. 
Further research is needed to 
understand how landscape changes, 
such as plantations and urban 
development, affect the herbivorous 
and insectivorous communities 
associated with Q. humboldtii. 
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West Alabama Herbarium UWAL0001579).
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Introduction

The oak species generally known in the United States as “Durand oak” has been 
subject to multiple and discordant interpretations of its morphological, taxonomical, 
and nomenclatural significance. Its nomenclature is a particularly contentious issue 
and deserves a detailed explanation before further analyses of taxonomy are presented. 
This paper is a summary of the problems associated with recognition of Durand oak and 
an introduction to a research effort striving for remedial propositions. Throughout this 
article, the oaks of pertinence are most often referenced using their common colloquial 
names. The reason for frequent departure from specific epithets is for greater clarity: only 
one colloquial name is used for the oak of point, rather than one of the multiple epithets 
which are themselves a focus of nomenclatural dispute. The colloquial names used here 
are “Durand oak” (Quercus durandii, or Q. sinuata), “Bigelow oak” (Q. durandii var. 
breviloba, or Q. sinuata var. breviloba) and “bluff oak” (Q. austrina). 

Three oak taxa are popularly considered representative of or allied to the Durand oak 
species complex (Photos 1-3). Taxonomic disagreement regarding the parameters of each 
taxon, whether deserving of specific, varietal, or synonymous status, has been ongoing 
since the beginning of the 19th century. Across the Southern United States, from Central 
Texas eastward across the Gulf and Atlantic Coastal Plains to South Carolina, these three 
oaks have remained more distinctive in appearance than in nomenclatural clarity. 

History of Quercus sinuata Walter

The first botanical flora prepared for the Southeastern United States, following the 
new Linnaean nomenclatural system, was written completely in Latin by Thomas Walter, 
based on specimens originating from the English botanical collector John Fraser and from 
plants growing near, or on, Walter’s 4,500-acre plantation and home in South Carolina. 

International Oaks, No. 33, 2022

Photo 1/ Durand oak (Quercus durandii/sinuata) foliage and fruit from a mature tree.
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Walter included approximately 
1,050 plants in his 1788 Flora 
Caroliniana, including 13 Quercus 
species. Each species was described 
briefly and received a binomial. 
It is unclear which plants were 
known to Walter from the vicinity 
of his plantation and which may 
have been supplied to him by John 
Fraser, who collected specimens 
during extensive travels from 
the coastal plain to the southern 
Appalachians. It is assumed likely 
that Walter’s oaks were growing in 
an 80.5 km-/50-mile radius (or a 50 
square-mile vicinity) of his home 
and farm tract near the Santee River 
and Pineville areas of present-day 
northern Berkeley County, South 
Carolina. There are no illustrations 
or type specimens of Walter’s oaks 
to provide visual reference of the plants he used to draw his descriptions.

The nomenclatural issues relating to Walter’s oaks have been discussed in detail by 
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Photo 3/ Bigelow oak, the western variety (var. breviloba) of Durand oak.

Photo 2/ Bluff oak (Quercus austrina) foliage and fruit.
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Wilbur (2002), as well as briefly by Ward (2007), Palmer (1945) and Sargent (1918). Of 
the 13 oaks described by Walter, 11 are common, easily recognized species that remain 
extant in the region of his home and clearly are identifiable by his brief Latin descriptions. 
The two remaining oaks having questionable nomenclatural application are Walter’s Q. 
pumila and Q. sinuata. For the former, Wilbur (2002) suggested Q. elliottii Wilbur as a 
new name to replace Q. pumila, due to Walter’s seemingly inadequate diagnosis of the 
runner oak, a shrubby species known from Walter’s area and for which Walter may have 
erroneously noted the lower leaf surface as glaucis (glaucous); actually, this oak displays a 

Photo 4/ The typical form of Durand oak, with its ca. 12 mm fruit.
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densely grayish-puberulent abaxial 
surface. The use of both names 
for runner oak, Q. pumila and Q. 
elliottii, are encountered in current 
application. The remaining name of 
questionable application is Walter’s 
Q. sinuata, of great pertinence to 
the concept of Durand oak. 

Walter’s original and complete 
diagnosis of an oak he coined Q. 
sinuata was composed of 13 Latin 
words: “foliis sinuatis laevibus 
obtusis supra pallidis, subtus  
subglaucis, glandibus mediocribus 
globosis calyce subplano”. The 
literal translation describes an oak 
with “leaves sinuate-margined, obtuse, pale above, subglaucous beneath, acorn mid-
sized, globose, cup nearly flat.” No specimen of this oak exists in the “Walter Herbarium” 
of the Natural History Museum of London, where plant specimens labeled by Walter but 
collected by John Fraser are preserved. Walter’s Q. sinuata was adopted by Ashe (1916), 
Trelease (1924), Muller (1944, 1951, 1970) and Dorr and Nixon (1985) as satisfactorily 
applicable to the species to be later known as Durand oak. Walter’s earlier name of Q. 
sinuata, if conspecific, has priority over the later name of Q. durandii Buckley, a name 
having its own measure of ambiguity and no type specimen. Palmer (1945) described 
the problem associated with Walter’s Q. sinuata diagnosis and agreed with George 
Engelmann (1876) that the name was too ambiguous to warrant application to any known 
oak species at the time, rather being indicative of a possible hybrid of two Red Oaks. The 
disagreement in application of the names Q. durandii and Q. sinuata has continued for 
over 100 years. 

Toward the argument against Q. sinuata remaining adequate for application to Durand 
oak (aka Q. durandii Buckley) and to a subsequent synonymous name of Q. austrina Small, 
it is relevant to note several key terms in Walter’s description. Describing leaves as “pale 
above” and the acorn “mid-sized” is not descriptive of the eastern forms of what we know 
as Durand oak; leaves of this oak are typically dark or lustrous green adaxially and the 
acorns are among the smallest of regional oak species (Photo 4). The terms “subglaucous 
beneath” and “acorn globose, cup nearly flat” are satisfactorily descriptive of the Durand 
oak yet are not descriptive of the assumed relative of Durand oak, the bluff oak (Q. austrina 
Small). Currently, there are no known locations or herbarium specimens of Durand oak or 
bluff oak from the locale of Walter’s historic plantation. It cannot be determined if Walter 
saw specimens of either oak, or if John Fraser encountered any of them. Part of Walter’s 
plantation included bluffs along the Santee River, which conceivably could have provided 
habitat for the bluff oak, but his Q. sinuata description is not accurate for this oak’s 
morphology. It would be expected that Walter would have made a more accurate description 
of the distinctive leaves and acorns of bluff oak (Photo 5), had that oak been seen by him. 
It can be considered less likely that typical Durand oak was present in Walter’s area since 
no example of that oak is known from Berkeley County and the closest population that is 
known is about 130 km/81 air miles west, near the Savannah River. The closest verified 

Photo 5/ The glabrous, lobed leaves and ca. 16 mm fruit of 
bluff oak.
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examples of bluff oak to Walter’s historic farm are 64 km/40 miles southeast (Charleston 
Co.) and 132 km/82 miles southwest (Hampton Co.). 

Applications of Q. sinuata Walter
 
Ernest J. Palmer (1945) treated Q. sinuata as a nomen dubia. The possibility of its 

hybrid origin between Q. laevis Walter and Q. nigra L. (= Q. ×walteriana Ashe), an 
interpretation suggested by Engelmann (1876) and Sargent (1895), seemed “reasonable” 
to Palmer, but a hybrid origin involving Q. cinerea Michaux (= Q. incana Bartram) 
was also suggested. Palmer maintained that Durand oak, not being known from Walter’s 
region, could scarcely have been known to him and therefore synonymization of Q. 
durandii with Q. sinuata was unwarranted. This interpretation had likewise been 
suggested by Sargent (1918). 

Robert L. Wilbur (2002) returned to the problematic issues of Walter’s oak names and 
made a detailed evaluation. He references the synonymy of Q. durandii under Q. sinuata 
by “Camus (1939, 2:678), Muller (1951) and Dorr and Nixon (1985)” and that Trelease 
(1924, p. 101) followed Ashe’s earlier opinion in combining Q. sinuata and Q. austrina.”  
Wilbur further noted that “Muller (1951), ignoring Palmer (1945), took up Q. sinuata, 
including in its synonymy both Q. austrina and Q. durandii” and that Muller felt that the 
“inability of contemporary collectors to find the species in Walter’s territory...is distinctly 
inconclusive.”  Similarly, Dorr and Nixon (1985) accepted submergence of Q. durandii 
and Q. sinuata, but Nixon and Muller (1997) separated Q. austrina from Q. sinuata. 
Summarily, Wilbur acknowledged “this review of the pertinent literature is not one that 
gives confidence that enough is known about the identity of the types, the morphological 
limits of the species involved, or their geographic ranges, etc. to be dogmatic as to the 
application of the binomials of these taxa.” 

The most recent attempt to resolve the issue of Walter’s Q. sinuata was undertaken 
by Daniel B. Ward (2007), who searched the area of Walter’s historic home and farm in 
1990 to locate an extant oak corresponding to the original description. Several examples 
of a hybrid Red Oak, proposed as Q. falcata Michx. × Q. phellos L. (=Q. ×ludoviciana 
Sargent), were documented from the vicinity, from slopes along the Santee River. A Q. 
sinuata neotype was designated by Ward from these hybrid plants. These type specimens 
display leaves with sinuate margins and pale abaxial surfaces, and some (isoneotype 
USCH0000048, FLAS218677) have relatively flat acorn cup samples, corresponding to 
Walter’s Q. sinuata description; however, the leaf tips are not obtuse and upper surfaces 
do not appear pale (Fig. 1). Robert Wilbur, DUKE, annotated in November 2008, on 
at least two of the types that he “does not find this specimen to be a good match for 
Walter’s protologue of Quercus sinuata.”  Because no mention of characters such as 
bark or apicular awns were made by Walter, it is impossible to assume with any certainty 
if Walter’s Q. sinuata was a member of the White Oak or Red Oak group. Nearly flat 
acorn cups are more characteristic of Durand oak than any other eastern White Oak, but 
several Red Oak species in Walter’s area may have similar shape (Q. nigra, Q. phellos, 
Q. hemisphaerica, Q. laurifolia) and hybrid combinations of these and other Red Oaks 
could produce the same. The neotypification of Q. sinuata by Ward has apparently not 
received widespread application, and the name of Q. sinuata continues to be applied to 
the Durand and bluff oaks in publications and herbaria. The obscurity of Walter’s Q. 
sinuata, caused by a combination of abbreviated traits that defy complete application to 
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Figure 1/ Daniel Ward’s neotype of Q. sinuata (image courtesy of University of Florida Herbarium specimen 
FLAS218677, Florida Museum of Natural History; SERNEC portal Dec. 2021).
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any known oak species, remains. In this author’s opinion, sufficient cause exists for the 
renewed designation of Q. sinuata as a nomen dubium. 

History and dispositions of Quercus durandii Buckley

Samuel B. Buckley described over 200 plant species, the majority from Texas, during 
1859-1861. Employed as a teacher in Wilcox County, Alabama in 1839 (Mohr 1901), 
Buckley began botanical contributions in earnest after he journeyed to Texas in 1859. 
During that same year, he described an oak in Wilcox County as Q. durandii Buckley, in 
honor of Ellias M. Durand (1794-1873), then curator at the Herbarium of the Philadelphia 
Academy of Natural Sciences. Buckley’s descriptions were brief and specimens useful 
as types were not particularly orderly. Consequently, there is no extant specimen of Q. 
durandii collected in Alabama by his hand. 

Dorr and Nixon (1985) discussed at length the taxonomic and nomenclatural issues of 
Samuel Buckley’s oak descriptions and collections. The protologue of Buckley (1860) 
stated that Q. durandii was from “Wilcox County, Alabama, Upper Louisiana, and 
Middle and Southern Texas.” Later, Buckley (1881) stated he first found the species in 
1859 when he walked from Camden to Allenton, in Wilcox County, Alabama. No original 
material of Q. durandii being found by Dorr and Nixon, they reportedly designated a 

neotype of Q. durandii Buckley 
as “US, Alabama, Dallas Co, 12 
mi W of Selma. 1 Jul 1941, C.H. 
Muller 36898 NA; isoneotype: 
UCSB-M!”  This neotype has not 
been located, to date. Although 
these authors acknowledged “there 
continues to exist controversy over 
the application of the name Q. 
sinuata,” they continued placement 
of Q. durandii in synonymy under 
Q. sinuata, based on “evaluation of 
its original description.”  

The Bigelow oak joins in

Buckley’s Q. durandii and two 
other oaks described by him from 
Texas, Q. annulata (Buckley, 1860) 
and Q. san-sabeana (Buckley 1873) 
were delegated by Sargent (1895, 
1905) to synonymy under the name 
of Q. breviloba (Torrey) Sargent, a 
name later re-delegated as a variety 
of Durand oak by Muller (1944) 
and Palmer (1945). This Texas oak, 
the Bigelow oak, is thus usually 
designated today as Q. durandii var. 

Figure 2/ Type specimen of Bigelow oak, Crockett Co., Texas 
(image courtesy of Gray Herbarium of Harvard University).
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breviloba (Torr.) Palmer or Q. sinuata var. breviloba (Torr.) Muller: it is clearly a western 
form of Durand oak, or at least allied closely to it. Also known as “Texas white oak,” the 
type locality was “mountain gorges near Howard Springs, western Texas” (Mohr 1901), 
this being in Crockett County and collected by J.M. Bigelow in 1859 (Fig. 2); another 
early delineation of this oak was Q. obtusifolia var. breviloba by Torrey (1859). 

The typically shrubby habit of Bigelow oak (Photo 6) is likely due to stresses imposed by 
environmental factors over time, as this oak is usually seen in thin, rocky, calcareous soils 
of Central Texas and southern Oklahoma, sites prone to windy and droughty conditions. 
Bigelow oak is mostly allopatric from typical Durand oak in its range (Fig. 3). East of this 
range, errors in herbarium annotations of juvenile Durand oak material, where leaf shapes 
may mimic Bigelow oak, have caused confusion and inaccurate range extensions. The 
confusion was no doubt enhanced 
after Sargent’s use of Q. breviloba 
as a name inclusive of the others. 
Some overlap of Durand oak and 
Bigelow oak in Eastern Texas, such 
as along streams and in deeper soils, 
undoubtedly invite intermediates 
to establish themselves. The range 
of typical Durand oak extends 
from Eastern Texas to South 
Carolina (Fig. 4), and it is a tree 
most frequently seen in basic or 
calcareous soils of bottomlands and 

Photo 6/ Bigelow oak, typical growth habit on calcareous soil in Central Texas.

Figure 3/ The natural range of Bigelow oak based on herbarium 
specimens. Red dots: distinct specimens. 
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streamsides, moist terraces within 
swamps, mesic hardwood slopes 
and ravines, prairies, and limestone 
outcroppings. It is not common 
across its discontinuous, spotty 
range, but sizable local populations 
sometimes occur.

Charles Mohr, an eminent 
botanist who collected extensively 
in Alabama from 1880-1899, 
acknowledged Buckley’s Q. 
durandii but placed it in synonymy 
with Q. breviloba (Torr.) Sargent in 

his publication Plant Life of Alabama (1901). The synonymy was a timely taxonomic 
adherence to Sargent’s 1895 designation of Q. breviloba as a species that incorporated 
Buckley’s names. Mohr’s collections of Durand oak made in the late 1800’s were labeled 
by him as Q. breviloba, this being significant as one such collection would be chosen 
later by J.K. Small as the type for Q. austrina. The use of the name Q. breviloba as 
inclusive of Q. durandii continued for some time among various collectors, authors, and 
herbarium annotators until the name Q. sinuata received wider application after 1945.

Deciphering the situation of Quercus austrina Small

John K. Small (1861-1938) was a botanical explorer of the Southeastern United 
States and authored over 2,000 taxa. He first entered the state of Florida in 1901 (NYBG 
2006), and his doctoral dissertation Manual of the Southeastern Flora was published 
in 1903. In that publication, Q. austrina was introduced as a distinct species and its 
separation from Q. durandii was described. The separation of these oaks was upheld in 
Small’s second edition of the Flora in 1913. Among the significant differences Small 
attributed to Q. austrina to distinguish it from Q. durandii, two pertinent statements are 
“leaf blades 5-15 cm long, with 3-5 blunt lobes, ascending, white-tomentose beneath but 
soon glabrous…” and acorn cup “…hemispheric, 12-16 mm wide; nut ovoid, 15-20 mm 
long.” Small’s leaf description is interesting since leaves described as white-tomentose 
abaxially  is not consistent with the concept of bluff oak later adopted, while all other 
characters, including acorn features, are  in line with the concept. In Small’s dichotomous 
key to oak species, defining traits of Q. austrina are “Leaf-blades glabrous, at least when 
fully grown, green beneath; acorn-cup hemispheric, sometimes slightly constricted at 
the base.”  In contrast, Q. durandii had “Leaf-blades persistently pubescent and white 
beneath; acorn-cup very shallow, saucer-shaped or almost disk-like.” Only the “white-
tomentose” aspect that Small attributed to young leaves of Q. austrina is of questionable 
accuracy. In application to field and herbarium specimens over many years and across 
the range of the two oaks of issue, the scarcity of indumentum on young leaves of Q. 
austrina has been a noticeable and significant trait, and in no instance, aside from suspect 
hybrid examples, has this author encountered a dense, whitish layer of hairs on bluff oak 
(Q. austrina) leaves. When the foliage characters expressed in Small’s description are 
compared to the type material, some clarity, as well as more disparity, is noticeable. 

The holotype of Q. austrina (NY00248614) from the J.K. Small herbarium, purchased 

Figure 4/ The natural range of typical Durand oak based on 
herbarium specimens. Red dots: distinct specimens; blue dots: 
indistinct/doubtful specimens.
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in 1900 by the New York Botanical Garden, has Small’s hand-written “type” annotation 
above the collection label (Fig. 5). The sample is by Charles Mohr, from Gallion, Hale 
County, Alabama, and from an unspecified date (but presumed late 1800s). Also scribed 
on the sample are the words “Q. sinuata Walt cited by Trelease.”  This specimen is 
historically and taxonomically significant because it is composed of three segments, each 
possibly from different trees or seasonal periods of the same tree, but all representative 
of the Durand oak. None of the three segments represent satisfactorily what has become 
generally recognized as the bluff oak. The segment taped to the right side of the sheet 
clearly shows a flowering sprig with fragments of early foliage whitened abaxially by 
dense hairs, a trademark feature of Durand oak foliage on mature branches. The sterile 
cluster of foliage on the upper left side of the sheet is from a late summer or autumn 
sample, with mature leaves having no clearly visible indumentum and with a size and 
shape of foliage a bit closer to what is generally considered today as bluff oak; however, 
the leaves lack the type of lobed margin normally present in bluff oak and the blunt buds 
of the twigs more suggest it belongs to Durand oak. Likewise, the lower, sterile sample 
attached to this sheet shows very typical Durand oak through its small leaf size, grayish 
twigs, and dark, broadly obtuse buds. No fruiting material is evident on the sample. This 
type material being selected by Small to delineate his concept of Q. austrina presents 
evidence for his statement about abaxial surfaces being white-tomentose in Q. austrina, 
but the sample is not separable 
from Durand oak by any of the 
characters he described. 

Due to the lack of distinction 
between Small’s type of Q. austrina 
and typical Durand oak, the 
separation of these names as two 
different taxa is not defensible using 
the existing type. Synonymy of Q. 
austrina Small into either of the 
earlier names of Q. sinuata Walter 
or Q. durandii Buckley is, and has 
been, a correct determination if 
authenticity of the type specimen 
is utilized. It is unclear why the 
distinctive segments of Durand 
oak on the Mohr sample, which the 
collector originally labeled as Q. 
breviloba, were given the new name 
of Q. austrina by Small. That Small 
likely encountered bluff oak during 
his Florida excursions and was able 
to describe it accurately in all ways 
as Q. austrina, excepting the young 
white-tomentose abaxial leaf 
surfaces (which may have been due 
to Small’s type sample fragment), 
it is unfortunate that a more tenable 

Figure 5/ Holotype of Quercus austrina Small (image courtesy 
of the C.V. Starr Virtual Herbarium, New York Botanical 
Garden).
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type was not selected by Small. 
Despite the discrepancy of the type 
material, the name Q. austrina was 
subsequently taken up by other 
authors and workers as applying to 
the more distinctly lobed, glabrate-
leaved oaks with turbinate acorn 
cups and acutely pointed buds that 
are morphologically separable from 
Durand oak. Conversely, because 
of the ambiguity of morphology 
expressed in the type, Q. austrina 
was placed in synonymy with the 
Durand oak by others. 

The delegation of Small’s Q. austrina to the concept of Durand oak introduced another 
dimension of confusion to the names Q. durandii and Q. sinuata. Palmer (1945) noted that, 
“in no character except possibly leaf shape could Walter’s 1788 description be reconciled 
with the concept of Q. austrina Small.” Palmer also pointed out that Ashe (1918, p. 11) 
reconsidered his 1916 opinion that Q. sinuata was an earlier name for Q. austrina after 
Ashe became more familiar with the taxa. Intending a taxonomic resolution, Palmer in 
the same publication proposed Q. austrina as a variety of Q. durandii, presenting accurate 
illustrations and descriptions of the bluff oak (as Q. austrina). This trend, to recognize 
Q. austrina as a distinct entity (following Small), was also applied by Charles Sargent 
(1918). Sargent made no mention of the names Q. sinuata, Q. durandii, and Q. austrina 
in the first edition of his Manual of the Trees of North America (Sargent, 1905), instead 
describing generally the concept of Durand oak under the species Q. breviloba Sargent; 
in his second edition (Sargent 1922), Q. breviloba was abandoned in favor of separating 
these affiliated oaks into Q. annulata Buckley, Q. durandii Buckley and Q. austrina 
Small. Aside from the nomenclatural issues, the illustrations and descriptions of these 
three oaks in Sargent’s second edition represent the first time that accurate representation 
of the Durand oak, Bigelow oak and bluff oaks, as they are recognized today, appeared 
in print. Illustration of Q. austrina leaves in Flora of North America (Nixon and Muller 
1997) do not display the characteristic lobing that is typical of bluff oak, since the type 
material, composed of Durand oak, was used in reference. 

The concept that Q. austrina constituted a differing entity from typical Durand oak 
seems to have its illustrated beginnings with Sargent and Palmer, in that the deeper 
acorn cups and the more consistent lobing pattern and glabrescent nature of the leaves 
distinguished the entity Q. austrina. These characters were used in Palmer’s key to his 
Q. durandii varieties in 1945. Corresponding oaks collected across the Southeastern US 
were subsequently identified by various collectors as Q. austrina, and the concept of 
“bluff oak” being a unique species or variety gained ground. Examples of conceptual 
bluff oak are particularly distinctive in Florida and coastal fringes of the range from 
Alabama to South Carolina. They are an anomaly to the Durand oak complex and have 
only the epithet austrina available for scientific notoriety, a name insufficient by its 
synonymy. Remedial elucidation and taxonomic recognition of these oaks in another 
way is warranted. 

Figure 6/ The natural range of bluff oak based on herbarium 
specicmens. Red dots: distinct specimens; blue dots: indistinct/
doubtful specimens.
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The bluff oak of today

The Southern oak that has come to be known as “bluff oak” over the last century is a 
tree of sporadic distribution across most states of the Southeastern US coastal plain (Fig. 
6). The colloquial name originates from a most conspicuous trend of this oak to grow 
on banks and bluffs of rivers. It is also an occasional member of maritime forests, mesic 
hardwood forests, rich slopes and ravines, and in the vicinity of springs and hardwood 
hammocks, particularly in Florida (Photos 7-10). It is also known as “bastard oak” in 
some areas, presumably because it suggests a hybrid White Oak in appearance. The 
entirety of its range and habitats are 
in the coastal plain, within 28.5° 
to 34° latitude and -79.7° to -90.5° 
longitude. The western portion of 
its range is shared with the typical 
form of the more commonly 
abundant Durand oak, and the two 
oaks are frequently found near, or 
in, the same riverine habitats. This 
shared cohabitation occurs mostly 
in Mississippi and Alabama, and 
to what degree intergradation may 
be mixing any genetic integrity the 
bluff oak possesses is unknown. 
Examples of doubtful and possibly 

Photo 8/ Bluff oak on sandy upland near the Altamaha River, 
Georgia.

Photo 7/ Bluff oak (in foreground) on a terrace above a river swamp.
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introgressive individuals encourage 
opinions for taxonomic combination 
of these two oaks, yet detailed, 
investigative insights conveying 
clarity of phylogenetic origin and 
genetic relatedness of bluff oak to 
Durand oak across the range have 
not been performed. 

Additional examples of suspected 
introgression of bluff oak with 
other White Oaks are occasionally 
seen throughout the range. Near 
floodplains, some of these dubious 
specimens are often identified 
tentatively as bluff oak but suggest 
by leaf and acorn morphology 
an affinity to Q. lyrata Walter 
and Q. similis Ashe, two species 
sometimes peripheral in lower and 
wetter habitats. Similarly, influence 
of Q. alba L. and Q. margarettae 
Ashe ex Small from adjacent upland 
sites can be seen. In nearly all cases 

where intermediate trees were investigated by the author, and where fertile material 
was available, inspection of acorn cupules and twigs was highly useful in separation 
of these intermediates. However, estimates of mixed parentage visible through cupule 
morphology is most significant in F1 generation hybrids but less distinct in subsequent 
generational hybrids, or in cases where acorn differences between parent species is not 
great. Since hybrid oaks are regularly found among natural, mixed populations of all 
compatible oak species, it should be expected that genetic mixing is widespread and 
intermediate individuals are best not assigned specific identity without supporting fertile 
material. Suspect hybridity within bluff oak populations includes influence from Q. alba, 
Q. durandii, Q. lyrata, Q. margarettae, Q. similis, and Q. stellata. 

Aside from doubts of intermediacy in a small proportion of cases, the distinction of 
bluff oak in the region of Mississippi and Alabama is usually clear enough to illustrate 
a morphological difference. Farther east in Georgia, Florida and South Carolina, the 
uncommon bluff oak rarely shares company with Durand oak, the latter being equally 
uncommon and sporadic in distribution in these states. Durand oak in this eastern range 
tends to occupy bottomlands, streamsides, and in basic to calcareous soils of clay and 
loam nature, mostly in areas devoid of bluff oak specimens. The bluff oak is more 
characteristic of sandy soils having a proportion of organic matter. In calcareous shell 
middens of the coastal zone, bluff oak is an occasional resident, but this oak is not 
restricted to calcareous soils throughout its range as is sometimes attributed, the Durand 
oak being more characteristic of such conditions. 

It is evident that some sterile samples attributed to either Durand or bluff oak in 
parts of the range are transposed in identification, particularly when foliage shapes are 
inconclusive or mature twig and fruit characters are not present. Leaf characters on juvenile 

Photo 9/ Bluff oak near a natural spring.
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plants and on lower, juvenile branches of taller plants may be insufficient for separation 
of Durand and bluff oak, as both are of similar appearance and appear green and glabrous 
abaxially. Differences in the types of leaf hairs, as discussed by Hardin (1976) and 
Thomson and Mohlenbrock (1979), reveal indumentum differences between Durand and 
bluff oak that apply to the leaves of mature trees. Under magnification, sparse, appressed, 

Photo 10/ Bluff oak in maritime forest. 
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yellowish glandular hairs occur in 
spring on the leaf adaxial surface 
of bluff oak, like those seen in Q. 
alba. Non-glandular abaxial hairs 
are infrequent on leaf midribs and 
mostly involve solitary hairs and 
some fasciculate types. In Durand 
oak, only non-glandular hairs were 
noted by Thomson and Mohlenbrock 
(1979); the larger, fasciculate types 
found on the midvein and smaller, 
whitened, stellate types found on 
the leaf abaxial surface.

The bluff oak often appears as 
a lone tree or in small groups of 
individuals in most of its locations. 
Higher numbers of trees, where 
dozens of plants may be found in 
one vicinity, are known from few 
places. Riverine populations along 
the Alabama River near Selma, 
Alabama, the Flint River near 
Albany, Georgia, and the Altamaha 
River near Hazelhurst, Georgia, have 
appreciable examples; the linear 
extent of such populations is not 
well documented because of access 
difficulties to the steep riverbanks. 
Other significant locales where 
bluff oak is reasonably abundant 
are hills and ravines in one area of 
Kolomoki Mounds State Park in 
Georgia, along rivers and springs in 
southern Columbia County, Florida 
and near Gainesville, in Alachua 
County, Florida. The latter areas in 
Florida appear to be one of the most 

Photo 12a/ Comparison of acorn and twig of Durand oak (L) 
and bluff oak (R). 

Photo 12b/ The closely adherent cupule rim of bluff oak acorn (L) as compared to Durand oak acorns (R), 
which often show a gap around the nut.

Photo 11/ A Florida genotype of bluff oak with leaves 9-19 cm 
long. 
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significant, broad areas of bluff oak occurrence and numerous examples of the tree are 
evident. Several Florida examples of bluff oak are also significant in having the largest 
average leaf size (Photo 11) and grow well beyond the range of Durand oak.

The bluff oak, as understood today, appears to be consistent in several key character 
traits that serve to distinguish it from typical Durand oak and its western form, the Bigelow 
oak. These characters are presented in Table 1 and Photos 12a and b. Field and herbarium 
research of this oak is continuing, with a goal being discernment if specific validity of 
the bluff oak is warranted and a resolution of its taxonomy and nomenclature introduced. 
Genetic analysis of bluff oak across its range would be a valuable contribution to the 
author’s study, but heretofore is not an included aspect of the study.

Leaves of 
mature wood

Leaves of 
juvenile wood

Twigs and 
buds

Acorns Bark Habitat, range

4-10 cm long, 
1-4cm wide, 
margin entire, 
sinuate or 
shallowly and 
asymmetrically 
lobed, abaxially 
whitened, 
appressed-stellate

4-12 cm long, 
1-5 cm wide, 
margin entire, 
sinuate or 
asymmet- 
rically lobed, 
green and 
glabrate 
abaxially

Twigs gray or 
pale brown; 
buds obtuse or 
blunt, 2-3 mm 
long,  scales 
dark brown

Nut ovoid or 
subglobular, 
10-15 mm; cup 
thin, saucer-
shaped or disk-
like, 1-5mm 
deep, covers < 
1/3 of nut, often 
a gap between 
cupule rim and 
nut

Grayish, 
furrowed to scaly 
on trunk; very 
scaly or flaky 
on upper trunk 
and branches of 
young trees

Basic or 
calcareous 
soils; in coastal 
plain from east 
Texas to east S. 
Carolina;  usually 
in clay or loam 
soils

3-6 cm long, 
margin sinuate 
or lobed, less 
frequently near 
entire, abaxially 
pale, appressed-
stellate

Margin sinuate 
or lobed, rarely 
entire, green 
or grayish 
abaxially

Twigs grayish; 
buds obtuse 
or domelike, 
2-4 mm long, 
scales dark 
brown

Nut ovoid, 
10-25 mm; cup 
thick, shallowly 
bowl-shaped, 
3-8 mm deep, 
covers 1/4 to 
1/3 of nut, cup 
scales thickened 
at base

Grayish or pale 
brown, scaly 
and dehiscent 
on trunk and 
branches

Calcareous 
soils in plains 
and rocky up-
lands; central 
Texas, southern 
Oklahoma; 
shrubby habit on 
thin soils

6-19 cm long, 
margin usually 
with 1-3 short, 
symmetrical 
lobes per side, 
uncommonly 
sinuate or 
entire or 
asymmetrically 
lobed, abaxially 
green, glabrous, 
in spring some 
fascicled or 
straight hairs

Margin sinuate 
or shallowly 
lobed, 
uncommonly 
subentire, 
abaxially 
green, glabrous

Twigs reddish-
brown, 
glabrous; 
buds acutely 
pointed, 
3-5 mm 
long, scales 
red-brown 
or brown, 
glabrous or 
puberulent

Nut ovoid, 
12-20mm; 
cup turbinate, 
6-10mm deep, 
covers 1/3 to 1/2 
of nut, cupule 
rim tight against 
nut, cup scales 
thin, appressed; 
peduncle 2-20 
mm

Grayish, scaly 
or with scaly 
plates or ridges 
on trunk; scaly or 
with brittle flakes 
on upper trunk 
or branches of 
vigorous young 
trees

Mesic, sandy 
or sandy loam 
soils, acidic to 
calcareous, in 
coastal plain 
riverine or 
maritime forests; 
Mississippi 
to coastal S. 
Carolina, central 
Florida

Conclusion

Disagreement in application of the epithets Q. sinuata Walter and Q. durandii Buckley 
has not been unequivocally resolved. The choice of which name may be most suitable 
for Durand oak remains a matter of nomenclatural opinion since no type specimens by 
the original authors of the names are extant and only the abbreviated descriptions can be 

Table 1/  Comparison of distinguishing traits of Durand oak (Quercus durandii or Q. sinuata), Bigelow oak 
(var. breviloba) and bluff oak (Q. austrina).
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used. The designation of Q. austrina as a synonym of Q. sinuata can be justified using 
type material but the protologue is in contrast and applies conceptually to the widely 
recognized bluff oak. Walter’s name Q. sinuata is not accurate in its entirety for either 
of the two oaks generally christened with that name, the novelty of its early appearance 
in publication dictating a greater priority for application than by botanical accuracy. 
Buckley’s Q. durandii has more logical botanical merit but neotypification of Durand oak 
under that name is needed. Assignment of taxonomic significance to the oak generally 
known as bluff oak is contingent on clearer separation from Durand oak sensu stricto, 
warranting neotypification or a new epithet since the type material of Q. austrina Small 
is conspecific to material of Durand oak. The varietal designation of Bigelow oak (var. 
breviloba) within species parameters of Durand oak appears least contentious among the 
entire complex of names associated with the latter.

Photograpers. Photos 1-12: Ronald Lance. Herbarium images used with permission of the Herbarium 
noted with the image. 
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Introduction

The original Quercus ×libanerris ‘Trompenburg’ has long been thought to be the 
specimen growing in the eponymous garden, Trompenburg Tuinen & Arboretum in 
Rotterdam, the Netherlands. For example, at the Harold Hillier Herbarium, the official 
herbarium of the International Oak Society, specimen No. 2179 of this cultivar is 
annotated as “Cultivated Trompenburg, original tree.” However, when revising the story 
of this cultivar, in connection with Allen Coombes and Roderick Cameron’s update of 
Quercus in Trees and Shrubs Online, we found that the tree at Trompenburg has a different 
origin and is morphologically different to the ortet. The original, described in 1959 and 
documented with herbarium specimens stored at Leiden and Wageningen herbaria, in fact 
grew at a nursery in the Netherlands.

Background

Quercus cerris hybridizes with 
Q. libani in the wild where the two 
species grow together, for example 
in Turkey (Hedge and Yaltirik 1994). 
But the specimens in cultivation of 
this hybrid are usually of garden 
origin. In oak collections, Q. libani 
tends to be rarer than Q. cerris, so 
trees grown from Q. libani seed of 
garden source often appear to have 
Q. cerris as the pollen parent. Two 
well-known cultivars of the hybrid, 
growing in several gardens around 
the world, were raised by J.R.P. 
van Hoey Smith at his Arboretum 
in Rotterdam: ‘Trompenburg’ and 
‘Rotterdam’. ‘Trompenburg’ was 
raised from seed collected from a 
Q. libani planted at the arboretum 
in 1930; according to Mr. van Hoey 
Smith the mother tree “came from 
Hesse”, i.e. the  Herm. A. Hesse 
Baumschulen (nursery), in Weener, 
Germany. ‘Rotterdam’ was raised 
from seed collected at Kew in 1957, 
from a Q. libani growing there (van 
Hoey Smith 2001)

It appears that Mr. van Hoey 
Smith began experimenting with 
Q. libani seed around 1940 and 
was impressed by the potential 
of the offspring, which combined 
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Figure 1a/ Standard specimen of Quercus ×libanerris 
‘Trompenburg’ (National Herbarium of the Netherlands).
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the attractive foliage of Q. libani 
with the vigorous growth of Q. 
cerris. In October 1955, Dr. B.K. 
Boom prepared a herbarium 
specimen of what he recorded as 
“Quercus libanerris Boom (×) 
(cv. ‘Trompenburg’ (van Hoey 
Smith))”, noting its location as 
Lombarts Nursery in Zundert, the 
Netherlands. It was deposited at the 
National Herbarium at Leiden under 
Boom’s collection number 30459. 
A handwritten note signed by Dr. 
Boom states: “From Trompenburg, 
Rotterdam and selected as an 
extremely large form of Q. libani. 
Is this a hybrid with Q. cerris? 
Leaves are extremely large and 
the stipules remain attached to the 
terminal bud.” As the name had not 
yet been formally published, the 
1956–1957 catalogue of Lombarts 
Nursery included: “Quercus libani 
x cerris Lomb. ‘a cross of the well-
known Lebanon oak with the Mossy 
Oak. Leaves larger than libani, buds 
more like cerris. Retains its leaves 
long, very rapid growth and very 
healthy. New.’” Dr. Boom published 
the name in the 1959 Yearbook of 
the Nederlandse Dendrologische Vereniging (Dutch Dendrological Society), citing as 
the type another specimen deposited at the National Herbarium in Leiden, dated October 
1957 (i.e., two years later). This specimen bears the collection number 34995, with a 
note clarifying that it belongs with number 30459, the previous specimen dated October 
1955; it is annotated identically to the previous specimen, though it does not include the 
handwritten note. The publication includes a detailed description and mentions that the 
specimen was selected from a number of crossings performed by Mr. van Hoey Smith 
in Rotterdam, and that due to its special properties with regard to growth, cultivating 
it seemed worthwhile. According to Dr. Boom, there was only one clone of this hybrid 
left in culture and Mr. van Hoey Smith chose the name ‘Trompenburg’ after his estate in 
Rotterdam. Acorns were still unknown at the time of the publication. 

Dr. Boom included the hybrid and the cultivar in the Fourth Edition of Nederlandse 
Dendrologie (Dutch Dendrology), with a brief description and a note stating that the origin 
of the cultivar was c. 1940. The cultivar is said to be distinguished from other forms of 
the hybrid by having leaves that are quite small, widest at or above the middle of the 
blade. The Lombarts catalogue for 1959-1960 updated the name of this plant to: “Quercus 
libanerris Boom ‘Trompenburg’ van Hoey Smith.” The description remained the same.

Quercus ×libanerris ‘Tromper’: An Error Disinterred
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Figure 1b/ Herbarium specimen of Q. ×libanerris 
‘Trompenburg’ taken from a tree at Belmonte Arboretum 
(Wageningen, the Netherlands).
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We also know that in August 1955 
the International Dendrology Union 
(the precursor of the International 
Dendrology Society) organized a 
tour in the Netherlands, including 
visits to Lombarts Nursery and to 
Trompenburg. Mr. Lombarts at that 
time was president of the IDU and 
among the participants were Dr. 
Boom, Dr. Gerd Krüssmann, and 
Mr. van Hoey Smith. It is tempting 
to imagine they would have seen and 
discussed the tree at the Nursery. 
Two months later, on October 13, 
1955, Dr. Boom returned to the 
Nursery to collect the herbarium 
material that would later be 
deposited at Leiden under collection 
number 30459. Dr. Krüssmann 
would include a description of the 
hybrid and cultivar in his Handbuch 
der Laubgehölze (Manual of 
Deciduous Trees, published in 
English under the title Manual of 
Cultivated Broad-leaved Trees & 
Shrubs in 1986) (Krüssmann 1960).

It is worth noting that Dr. Boom 
deposited other specimens with the 

same collection numbers at the herbarium at Wageningen. Collection number 30459, 
collected in October 1955, was labelled “Quercus libani Oliv.”; collection number 34995, 
dated October 1957, was labelled “Quercus cerris × libani”.

So the cultivar ‘Trompenburg’ is well documented and appears to have been in 
propagation and production for several years. A specimen at Belmonte Arboretum at 
the University of Wageningen, where Dr. Boom was based, is recorded as having been 
received  from Lombarts Nursery in 1960; the identity of the tree was confirmed based 
on a comparison by W.J.M. Janssen in 1972 (M. Lemmens, pers. comm.). Presumably the 
comparison was with either the type specimen in Leiden or the isotype at Wageningen. 

‘Trompenburg’ at Trompenburg?

The tree growing at Trompenburg Tuinen & Arboretum under the name Q. ×libanerris 
‘Trompenburg’, however, did not originate in Lombarts Nursery. Mr. van Hoey Smith 
always told the story that it grew from acorns he obtained at Kew in 1957, collected from 
a Q. libani that formerly grew there. He published this account in the book Arboretum 
Trompenburg: Green Oasis in Rotterdam, in 2001. Mr. van Hoey Smith was known to 
consider seedlings that looked similar to a named cultivar to be a valid specimen of 
the cultivar. For example, he distributed quite a few Fagus sylvatica ‘Dawyck Purple’ 

Photo 1/ Scan of leaves taken from ‘Tromper’ at Trompenburg 
Tuinen & Arboretum. 



49

Quercus ×libanerris ‘Tromper’: An Error Disinterred

International Oaks, No. 33, 2022

from seed, because they were very 
close to the original ‘Dawyck 
Purple’. In his opinion, plants that 
looked so much alike could have 
the same cultivar name. Arboretum 
Wespelaar, for instance, holds 
specimens of Q. ×libanerris with 
an accession note that reads: “ex-
Trompenburg. ‘Should be true from 
seed,’ says Dick van Hoey Smith.” 
(Arboretum Wespelaar 2021). So it 
appears that Mr. van Hoey Smith 
found a seedling amongst those 
grown from the Kew seed that 
resembled the original at Lombarts 
(of which only one clone remained, 
according to Dr. Boom), and he 
designated it as a true member of 
the taxon. Another seedling of the 
same source was selected and given 
the name ‘Rotterdam’. In 1965 the 
Arboretum rented an adjoining plot of land called Perenhof, originally part of the former 
country house of Woudestein; that same year both seedlings were planted in the new 
section. 

If we compare the leaves of the tree at Trompenburg, grown from Kew seed and planted 
in 1965, with the herbarium specimens from Lombarts Nursery recorded by Boom and 
kept at Leiden and Wageningen, they appear to be different. The original from Lombarts 
has more lobes and they are quite regular. The original description by Boom mentions 
10-16 lobes, and the herbarium specimens confirm that: leaves have an average of around 
11 lobes. Leaves from the Trompenburg tree have 6-10 lobes, around 8 on average; in 
addition the lobes are somewhat irregular. Further study would be required to evaluate 
the significance of these variations.

The fact that the tree at Trompenburg Tuinen & Arboretum is different to the original 
propagated by Lombarts, combined with the fact that it has a different origin, means 
it cannot be referred to by the same name. We propose the new name Q. ×libanerris 
‘Tromper’, which has been registered with the ICRA. The epithet is taken from 
Trompenburg and the section of the garden where the tree was planted: Perenhof. This 
follows the tradition often honored at Trompenburg of naming hybrids or cultivars by 
combining the first few letters of the specific epithets or common names of the parents 
(e.g., ‘Pondaim’ from pontica and daimyo (Q. dentata), ‘Macon’ from macranthera and 
conferta, ‘Deerpon’ from deer oak (Q. sadleriana) and pontica). It also refers to the 
apparent error when the tree was given the name ‘Trompenburg’ (though tromper in 
French means “to mislead”, which does not apply in this case, se tromper means “to make 
a mistake”).

Gardens growing this cultivar should try to determine whether the tree was propagated 
from the original at Lombarts, or from the specimen at Trompenburg. Only if the former 
is true is the cultivar name ‘Trompenburg’ appropriate. If it was propagated from the tree 

Photo 2/ ‘Tromper’ leaf and acorn (Trompenburg Tuinen & 
Arboretum), with a 1-guilder coin for scale (diameter = 25 
mm). 
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at Trompenburg, then it should be 
considered to be ‘Tromper’.

Description

Quercus ×libanerris Boom 
‘Tromper’.  New cultivar.  Deciduous, 
vigorous tree to 30 m. Bark dark 
grey and deeply furrowed on mature 
trees, fissures streaked with orange 
near the base of the trunk. Leaves 
oblong-lanceolate, glossy green 
above, somewhat rough to the touch, 
lighter green and tomentose below,  
5-10 × 1.5-3.5 cm,  lobes 6-10, 
sloping forward, shortly pointed 
and with a very short, straight, or 
slightly curved needle, leaf base 
rounded, sometimes asymmetrical; 
petiole 10-15 mm, slightly hairy. 
Cupule bell-shaped,  or cup-shaped, 
c. 2.5 m cm tall × 2.5 cm wide; 
scales broadly rhomboid, recurved, 
uppermost scales elongated and 
spreading, forming a fringe; cup 
encloses two-thirds of the nut; acorn 
cylindrical, light brown, c. 3.5 cm 
long × 2.5 cm wide, base truncated, 
apex rounded. Standard Specimen 
collected by Dorothy Holley from 
the original tree at Trompenburg 
on Sep. 27, 1997. Harold Hillier 
Herbarium (HILL) No. 2179. 

Photographers. Photos 1, 3: Gert 
Fortgens. Photo 2: Dick van Hoey Smith.
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ABSTRACT

About 108 taxa of oak are found in Europe and West Asia. Some species have fairly wide 
distribution areas, others more limited. 

Some of these species exhibit very high phenotypic variability and in some places, mostly 
in Central and Eastern Europe, distribution ranges overlap. Especially in the 19th and 20th 

centuries, these two factors have led to an abundance of synonyms for both species and 
hybrids.

The goal of the present research is to test the names of hybrids against currently accepted 
plant names, starting from the original publications to check how the parents were described.

International Oaks, No. 33, 2022

Keywords: Quercus, combinatio nova, status nova



52

Introduction

About 108 oak taxa are found in Europe and West Asia, from the Atlantic to the Urals, 
from the Iberian Peninsula to Finland. 

A few taxa occur mainly or exclusively in the Iberian peninsula and/or the regions 
around the Mediterranean (e.g., Quercus faginea Lam., Q. lusitanica Lam.). Others have 
even more restricted distributions. Examples of this can be found in Spain and Portugal 
(e.g., Q. orocantabrica Rivas Mart. et al., Quercus pauciradiata Penas et al.); on some 
islands of the Mediterranean (e.g., Quercus sicula Borzì ex Lojac.; Quercus gussonei 
(Borzì) Brullo); and in the border areas with Asia Minor (Quercus hartwissiana Steven, 
Quercus ithaburensis Decne).

Some species have a fairly wide distribution area with a few, like Quercus robur L., 
Quercus pubescens Willd., and Quercus petraea (Matt.) Liebl., covering almost the 
entire area referred to here. Hence the associated hybrids also have a large acreage (e.g., 
Quercus ×kerneri Simonk., Quercus ×rosacea Bechst., Quercus ×streimii Heuff.). For 
taxa with significant phenotypic variation and wide distribution ranges that sometimes 
overlap (especially in Central and Eastern Europe) an abundance of names of both species 
and hybrids has been produced.

In the 19th century the major publications include those of Anton Kerner von Marilaun 
(1831-1898), Gunther Beck (1856-1931), Vinc(z)e Borbás (1844-1905), Joseph Friedrich 
Nicolaus Bornmüller (1862-1948), Janos (Johann) A. Heuffel (1800-1857), Dragutin Hirc 
(1852-1921), Karl Heinrich Emil Koch (1809-1879), Pal (Paul) Kitaibel (1757-1817), 
Carl (Karl) Georg Theodor Kotschy (1813-1866), Franz Krašan (1840-1907), Philipp 
Johann Ferdinand Schur (1799-1878), Lajos Simonkai (Ludwig Philipp Simkovics) 
(1851-1910), Ljudevit Farkas Vukotinovic (1813-1893), and Theodor Wenzig (1824-
1892).

In the 20th century, the following botanists published contributions relating to oaks: 
Alexander Beldie (1912-2003), Alexandru Borza (1887-1971), Ioan R. Ciobanu (1929-
?), Paul Cretzoiu (1909-1946), Ioan Cristurean (1935-2021), Constantin Dobrescu 
(1912-1989), Karel Domin (1882-1953), Constantin C. Georgescu (1898-1968), Sandor 
(Alexander) Javorka (1883-1961), Vilmos Mátyás (1910-1986), Iuliu Morariu (1905-
1989), Sergei Pascovschi (1905-1990), Eugen Schidlay (1911-1972), Otto Karl Anton 
Schwarz (1900-1983), Károly Rezsö Soó von Bere (1903-1980).

The present work is an analysis of all of the published names of oak species and 
hybrids in these publications. The names of the hybrids have been grouped based on the 
described names of the parents and tested against currently accepted names.

The result consists of two elements: a schematic overview of the parents and their 
respective hybrids and a review of the hybrid names and their synonyms. Finally, 
attention has been paid to those names that originally designated hybrids but which, on 
closer inspection, appear to be synonyms of species.

Preliminary notes on the parents of some hybrids

Quercus aurea Wierzb., Exsicc. (Wierzbicki) 1835
This is considered the accepted name for Q. dalechampii auct. Di Pietro et al. (2012) 

solved the problem of an inconsistent application of the name Q. dalechampii Ten. by 
designating a lectotype which explicitly belongs to the Q. pubescens Willd. group. The 

International Oaks, No. 33, 2022
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name Q. dalechampii Ten. is therefore no longer applicable to the Central European 
populations it was used to designate.

Quercus petraea subsp. polycarpa 
In 1851 Schur mentions the name Q. polycarpa, without a description, on page 170 of 

Verhandlungen und Mitteilungen des Siebenbürgischen Vereins für Naturwissenschaften 
zu Hermannstadt. On page 174, Fuss reports on a previous lecture by Schur that included 
a description of Q. polycarpa as a nova sp. Soó (1943) is the first to have used the rank of 
subspecies for this taxon under Q. petraea (Matt.) Liebl. as “c.n.”. He repeats this view 
in a key for oaks in Jávorka & Soó (1951), page 822. 

The hybrids and their synonyms

Quercus ×beguinotii Gavioli Arch. Bot. (Forlì), 11 (1): 124. 1935.  (Parents: Quercus 
aurea Wierzb. × Quercus pubescens Willd.). Synonyms: (= Quercus ×cazanensis Pasc. 
Analele Inst. Cercet. Exp. Forest., 9 (1): 113. 1943; = Quercus ×pseudopubescens 
Dobrescu & Beldie, Stud. Cercet. Biol. (Bucharest), Ser. Biol. Veg, 12(3): 346. 1960).

Quercus ×benkoei Mátyás, Acta Bot. Acad. Sci. Hung., 16 (3-4): 345 1970. (Parents: 
Quercus aurea Wierzb. × Quercus petraea (Matt.) Liebl.).

Quercus ×benkoei Mátyás nothosubsp. benkoei, (Parents: Quercus aurea Wierzb. 
× Quercus petraea (Matt.) Liebl. subsp. petraea).

Quercus ×benkoei nothosubsp. 
barnova (Georgescu & Dobrescu) 
Vereecke, comb. et stat. nov.  Bas.: 
≡ Quercus ×barnova Georgescu 
& Dobrescu, Stud. Cercet. Biol. 
(Bucharest), Ser. Bot. 18 (4): 301. 
1966. (Parents: Quercus aurea 
Wierzb. × Quercus petraea subsp. 
polycarpa (Schur) Soó). Synonyms: 
(= Quercus ×budaiana Mátyás,-
Erdö (Budapest), 35 (10): 432. 
1986). 

Quercus ×haynaldiana Simonk., 
Magyar Növényt. Lapok, 7 (76-77): 
63. 1883. (Parents: Q. frainetto Ten. 
× Q. robur L.).

Quercus ×haynaldiana Simonk. 
nothosubsp. haynaldiana, (Parents : 
Q. frainetto Ten. × Q. robur L. subsp. 
robur). Synonyms: (= Quercus 
×heuffelii Simonk., Magyar 
Növényt. Lapok, 7 (76-77): 63. 1883; 
= Quercus ×neoheuffelii Borbás, 
Erdész. Lapok, 26 (11): 350. 1887; 
= Quercus ×budenziana Borbás, 
Természetrajzi Füz., 13: 26, 31. 
1890; = Quercus lanuginosa subsp. 
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Photo 1/ Quercus ×haynaldiana Simonk. nothosubsp. 
haynaldiana
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haynaldiana (Simonk.) Nyman, 
Consp. Fl. Eur. Suppl., 2: 279. 
1890; = Quercus ×haynaldiana f. 
heuffelii Georgescu & Ciobanu, 
Stud. Cercet. Biol. (Bucharest), Ser. 
Bot. 17 (3): 245. 1965). 

Quercus ×haynaldiana notho-
subsp. getica (Morariu) Vereecke 
comb. et stat. nov. Bas.:  ≡ Quercus 
×getica Morariu, Bul. Grad. Bot. 
Univ. Cluj, 25: 171. 1945). (Parents: 
Quercus frainetto Ten. × Quercus 
robur subsp. pedunculiflora 
(K.Koch) Menitsky).

Quercus ×kerneri Simonk., 
Magyar Növényt. Lapok, 7 (76-
77): 69. 1883. (Parents: Quercus 
pubescens Willd. × Quercus robur 
L.).

Quercus ×kerneri Simonk. 
nothosubsp. kerneri (Parents: 
Quercus pubescens Willd. subsp. 
pubescens × Quercus robur 
L.). Synonyms: (= Quercus 
×glabrescens A.Kern. Oesterr. Bot. 
Z., 26 (7): 230, 1876, non Bentham 
1840 nec Seem. 1854; = Quercus 
×csatoi Borbás in Borbás & 
Csató, Magyar Növényt. Lapok, 
10 (112): 133, 1886; = Quercus 
×sublanuginosa Borbás Mag. 
homok növen., 55. 1886 ; = Quercus 
×tridactyla Borbás Természettud. 
Közl., 18: 353, 1886.; = Quercus 
pubescens f. glabrescens (A.Kern.) 
Wenz. Jahrb. Königl. Bot. Gart. 
Berlin, 4: 189, 1886; = Quercus 
×devensis Simonk. Erdész. 
Lapok, 26: 415, 1887; = Quercus 
×kanitziana Borbás Erdész. Lapok, 

26 (11): 732, 1887; = Quercus ×semilanuginosa Borbás Oesterr. Bot. Z., 37 (6): 198, 
1887; = Quercus ×semilanuginosa var. pilinervis Borbás Erdész. Lapok, 26 (11): 734, 
1887; = Quercus pedunculata var. csatoi (Borbás) Nyman Consp. Fl. Eur. Suppl., 2: 278, 
1890; ≡ Quercus sessiliflora subsp. kerneri (Simonk.) Nyman Consp. Fl. Eur. Suppl., 2: 
278, 1890; = Quercus sessiliflora var. tridactyla (Borbás) Nyman Consp. Fl. Eur. Suppl., 
2: 278, 1890; = Quercus ×semilanuginosa var. balatonensis Borbás Balaton Tavanak 
Partmellekenek Novenyfoldr., 332. 1900; = Quercus ×hariotii Hy ex Har. & Guyot. Mém. 

Photos 2a-b/ Quercus ×kerneri Simonk.

a

b
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Soc. Acad. Dép. Aube, 66: 101. 1902; 
= Quercus ×sauteri Dalla Torre & 
Sarnth. Fl. Tirol, 6(2): 65. 1909; 
= Quercus ×simonkaiana J. Wagner 
Magyar botanikai Lapok, 13 (1-5): 
53. 1914; = Quercus ×corcyrensis 
A.Camus Chênes, Atlas, 2: 59. 1935; 
= Quercus ×rosacea nothovar. 
csatoi (Borbás) Georgescu & 
Cretz. Bul. Grad. Bot. Univ. Cluj, 
21 (3-4): 135. 1941; = Quercus 
×corcyrensis var. dobrogensis 
Georgescu & Cretz. in Borza, Bul. 
Grad. Bot. Univ. Cluj, 23 (1 -2): 29. 
1943; = Quercus ×corcyrensis var. 
lupei Georgescu & Cretz. in Borza, 
Bul. Grad. Bot. Univ. Cluj, 23 (1-
2): 28. 1943; = Quercus ×teriana 
C.Vicioso Bol. Inst. Forest. Invest. 
Exp. (Revis. Gen. Quercus España), 
51: 81. 1950; ≡ Quercus ×kerneri 
nothovar. devensis (Simonk.) Beldie 
Fl. Reipubl. Popul. Roman., 1: 259. 
1952; = Quercus ×pendulina Kit. 
emend. Mátyás ex Soó, Acta Bot. 
Acad. Sci. Hung., 15 (3-4): 337. 
1969).

Quercus ×lucana Gavioli, Arch. 
Bot. (Forlì), 11 (2): 124. 1935. (Parents: Quercus aurea Wierzb. × Quercus frainetto 
Ten.). Synonyms: (= Quercus ×czaranii Mátyás, Erdö (Budapest), 35 (10): 433. 1986).

Quercus ×pseudodalechampii Cretz., Bul. Grad. Bot. Univ. Cluj, 22: 71. 1942. 
(Parents:  Quercus aurea Wierzb. × Quercus robur L.). 

Quercus ×pseudodalechampii Cretz., nothosubsp. pseudodalechampii (Parents:  
Quercus aurea Wierzb. × Quercus robur L. subsp. robur). Synonyms: ( = Quercus 
×pseudodalechampii nothovar. cretzoiui Pasc. in Borza, Bul. Grad. Bot. Univ. Cluj, 24 
(1-2): 37. 1944).

Quercus ×pseudodalechampii nothosubsp. venusta (Dum.-Tăt.) Vereecke comb. 
et stat. nov. Bas.: ≡ Quercus ×venusta Dum.-Tăt., Comun.  Acad.  Republ.  Populare  
Romîne, 6 (3) 449. 1956. (Parents: Quercus aurea Wierzb. × Quercus robur subsp. 
pedunculiflora (K.Koch) Menitsky). Synonyms: (= Quercus ×barladensis Borza, Contr. 
Bot. Univ. "Babes-Bolyai" Cluj-Napoca, 143. 1958).

Quercus ×rosacea Bechst. Sylvan 67. 1813. (Parents: Quercus petraea (Matt.) Liebl. 
× Quercus robur L.). 

Quercus ×rosacea Bechst. nothosubsp. rosacea. (Parents: Quercus petraea (Matt.) 
Liebl. subsp. petraea × Quercus robur L. subsp. robur). Synonyms:  (= Quercus ×hybrida 
Bechst., Sylvan, 67. 1813 non Brot. 1804; = Quercus pedunculata var. hybrida Bechst. 
ex Bluff & Fingerh., Comp. Fl. German.[Bluff], 2: 533. 1825; = Quercus ×intermedia 

Photo 3/ Quercus ×pseudodalechampii Coetz. nothosubsp. 
pseudodalechampii
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Boenn. ex Rchb., Fl. Germ. 
Excurs., 177. 1830; = Quercus 
pedunculata var. pubescens (Lodd.) 
Loudon, Arbor. Frutic. Brit., 3: 
1731. 1838; = Quercus intermedia 
D.Don, in Leighton, Fl. Shropshire, 
473, 473. 1841; = Quercus 
×subroborigermanica  Lasch, Bot. 
Zeitung (Berlin), 15: 417. 1857; 
= Quercus ×subroborigermanica 
f. glabrescens Lasch, Bot. 
Zeitung (Berlin), 15: 417. 1857; 
= Quercus ×subroborigermanica 
f. obovata Lasch, Bot. Zeitung 
(Berlin), 15: 417. 1857; 
= Quercus ×subroborigermanica 
f. crassifolia Lasch, Bot. 
Zeitung (Berlin), 15: 417. 1857; 
= Quercus ×subroborigermanica 
f. ovalifolia Lasch, Bot. Zeitung 
(Berlin), 15: 417. 1857; 
= Quercus ×subroborigermanica 
f. pseudogermanica Lasch, Bot. 
Zeitung (Berlin), 15: 417. 1857; 
= Quercus ×subroborigermanica 
f. obtusiloba Lasch, Bot. Zeitung 
(Berlin), 15: 418. 1857; = Quercus 

×subroborigermanica f. longiloba Lasch, Bot. Zeitung (Berlin), 15: 418. 1857; 
= Quercus ×roborigermanica Lasch, Bot. Zeitung (Berlin), 15: 418. 1857; = Quercus 
×subgermanicorobur Lasch, Bot. Zeitung (Berlin), 15: 419. 1857; = Quercus pedunculata 
var. intermedia G.Kirchn., in E.A. Petzold & G. Kirchner, Arbor. Muscav., 618. 1864; 
= Quercus pedunculata var. vulgaris f. rosacea (Bechst.) Borzì, Fl. Forest. Ital., 156. 
1880; = Quercus sessiliflora var. intermedia (D.Don.) Nyman, Consp. Fl. Eur., 660. 
1881; = Quercus ×erioneura Borbás, Deutsche Bot. Monatsschr., 5 (11): 164. 1887; 
= Quercus ×feketei Simonk., Erdész. Lapok, 26: 31. 1887; = Quercus jahnii Simonk., 
Magyar Növényt. Lapok, 11 (124): 148. 1887; = Quercus ×superlata Borbás, Deutsche 
Bot. Monatsschr., 5 (11): 164. 1887; = Quercus ×allardii Hy, Bull. Soc. Bot. France, 42: 
558. 1895; = Quercus ×bossebovii Hy, Bull. Soc. Bot. France, 42: 559. 1895; = Quercus 
×intermedia nothovar. rosacea (Bechst.) Rouy, Fl. France [Rouy & Foucaud], 12: 323. 
1910; = Quercus ×intermedia nothovar. bossebovii (Hy) Rouy, Fl. France [Rouy & 
Foucaud], 12: 323. 1910; = Quercus ×intermedia nothovar. borbasii Rouy, Fl. France 
[Rouy & Foucaud], 12: 323. 1910; = Quercus ×intermedia nothovar. allardii (Hy) Rouy, 
Fl. France [Rouy & Foucaud], 12: 323. 1910; = Quercus ×rosacea nothovar. obovata 
(Lasch) Georgescu & Cretz., Bul. Grad. Bot. Univ. Cluj, 21 (3-4): 136. 1941; = Quercus 
×rosacea nothovar. coriacea (Bechst.) Georgescu & Cretz., Mitt. der techn. Hochschule 
Bukarest, 15 (1-4): 94. 1944; = Quercus ×rosacea nothovar. pseudogermanica (Lasch) 
Pasc., Analele Inst. Cercet. Exp. Forest., 9 (1): 120. 1943; = Quercus ×secalliana 

Photo 4/ Quercus ×pseudodalechampii nothosubsp. venusta 
(Dum.-Tăt.) Vereecke
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C.Vicioso, Bol. Inst. Forest. Invest. Exp. (Revis. Gen. Quercus España), 51: 45. 1950; 
= Quercus ×rosacea nothovar. jahnii (Simonk.) Beldie, in T. Savulescu, Fl. Reipubl. 
Popul. Roman., 1: 254. 1952; = Quercus ×rosacea nothovar. petraeiformis Beldie, in T. 
Savulescu, Fl. Reipubl. Popul. Roman., 1: 254, 636. 1952; = Quercus ×rosacea nothovar. 
feketei (Simonk.) Beldie, in T. Savulescu, Fl. Reipubl. Popul. Roman., 1: 254. 1952; 
= Quercus ×moldavica Bîrcă & Raclaru, Analele Şti., Univ. “Al. I. Cuza” Iaşi, Sect. 2, 
2: 295. 1956)

Quercus ×rosacea nothosubsp. speciosa (Dobrescu & Beldie) Vereecke comb. et 
stat. nov. Bas.: ≡ Quercus ×speciosa Dobrescu & Beldie, Studii şi cerc. de biol. Seria 
biologie vegetală, 12(3): 344, 1960). (Parents: Quercus petraea subsp. polycarpa (Schur) 
Soó × Quercus robur subsp. pedunculiflora (K.Koch) Menitsky). Synonyms: (Quercus 
×speciosa nothovar. brachylepis Dobrescu & Beldie, Studii şi cerc. de biol. Seria biologie 
vegetală, 12(3): 346, 1960).

Quercus ×streimii Heuff., Z. Natur.-Heilk. Ungarn, 1(13): 97 (1850) Parents: (Quercus 
petraea (Matt.) Liebl. × Quercus pubescens Willd.). 

Quercus ×streimii Heuff., nothosubsp. streimii. (Parents: Quercus petraea (Matt.) 
Liebl. subsp. petraea × Quercus pubescens Willd.). Synonyms: (= Quercus pubescens 
var. glabrata Heuff., Z. Natur.-Heilk. Ungarn, 1(13): 98. 1850; = Quercus ×pallida 
Heuff., Verh. K.K. Zool.-Bot. Ges. Wien, 8: 195. 1858, non Blume 1826 nec Pančić 1856; 
= Quercus pubescens var. streimii (Heuff.) Heuff., Verh. K.K. Zool.-Bot. Ges. Wien, 8: 195. 
1858; = Quercus conferta var. streimii (Heuff.) Schloss. & Vuk., Flora Croatica, 1050. 
1869; = Quercus ×glabrata (Heuff.) Borbás, Budap. Körn. Növ., 184. 1879; = Quercus 
lanuginosa var. streimii (Heuff.) Nyman, Consp. Fl. Eur., 661. 1881; = Quercus ×streimii 

Photo 5/ Quercus ×rosacea Bechst. nothosubsp. rosacea
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var. pungens Freyn, Verh. K.K. Zool.-Bot. Ges. Wien, 31: 386. 1882 = Quercus ×calvescens 
Vuk., Form. Querc. Croat., 13. 1883; = Quercus pubescens f. streimii (Heuff.) Krašan, 
Ber. Deutsch. Bot. Ges., 3: 375. 1885; = Quercus ×bedoei Simonk., Erdész. Lapok, 26: 
38. 1887, non Borbás 1886; = Quercus ×dacica Borbás, Oesterr. Bot. Z., 37 (4): 148. 
1887; = Quercus ×tiszae Simonk., Erdész. Lapok, 26: 39. 1887; = Quercus ×streimii 
nothovar. tiszae (Simonk.) Simonk. Enum. Fl. Transsilv., 489. 1887; = Quercus ×badensis 
Beck, Fl. Nieder-Österreich, 1: 272. 1890; = Quercus ×intercedens Beck, Fl. Nieder-
Österreich, 1: 271. 1890; = Quercus lanuginosa var. bedoei (Simonk.) Nyman, Consp. Fl. 
Eur. Suppl., 2: 278. 1890; = Quercus sessiliflora var. pallida (Heuff.) Nyman, Consp. Fl. 
Eur. Suppl., 2: 278. 1890; = Quercus ×subcrispa Borbás, Természetrajzi Füz., 13 (1): 29. 
1890; = Quercus ×steinii Rouy, Fl. France [Rouy & Foucaud], 12: 324. 1910; = Quercus 
virgiliana var. streimii (Heuff.) Borza, Consp. Fl. Romaniae, 1: 62. 1947; = Quercus 
virgiliana var. tiszae (Simonk.) Borza, Consp. Fl. Romaniae, 1: 62. 1947; = Quercus 
×costae C.Vicioso, Bol. Inst. Forest. Invest. Exp. (Revis. Gen. Quercus España), 51: 84. 
1950; = Quercus ×dacica nothovar. pubescentiformis Dobrescu & Beldie, Stud.Cercet 
Biol. (Bucharest), Ser. Biol. Veg., 12(3): 348. 1960; = Quercus ×dacica nothovar. tiszae 
(Simonk.) Beldie, in Dobrescu & Beldie, Stud.Cercet Biol. (Bucharest), Ser. Biol. Veg., 
12(3): 349. 1960; = Quercus ×calvescens nothosubsp. costae (C.Vicioso) Rivas-Mart. 
& Sáenz de Rivas, Rivasgodaya, 6: 108. 1991; = Quercus virgiliana var. virgiliana f. 
streimii (Heuff.) Mátyás, Erdész. Kutatás., 69: 59. 1973 [1974]).

Quercus ×streimii nothosubsp. illesiana (Mátyás) Vereecke comb. et stat. nov. Bas.: 
≡ Quercus ×illesiana Mátyás, Erdész. Kutatás., 69(2): 76. 1973). (Parents: Quercus 
petraea subsp. polycarpa (Schur) Soó × Quercus pubescens Willd.).

Photo 6/ Quercus ×streimii Heuff., nothosubsp. streimii
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Quercus ×szechenyana Borbás, 
Erdész. Lapok, 25: 993. 1886 
(Parents: Quercus frainetto Ten. 
× Quercus pubescens Willd.). 
Synonyms: (= Quercus ×moesiaca 
Borbás & Petr., in Borbás, Erdész. 
Lapok, 26 (11): 942. 1887; 
= Quercus ×chrysopoda Borbás, 
Erdész. Lapok, 26 (11): 943. 1887; 
= Quercus ×braunii Borbás, 
Erdész. Lapok, 26 (11): 944. 1887; 
= Quercus ×herculis Borbás, 
Erdész. Lapok, 26 (11): 680, 
944. 1887; = Quercus ×topaliae 
A.Camus, Chênes Texte, 2: 427, 
793.1939; = Quercus ×borosii 
Mátyás, Erdész. Kutatás., 69(2): 80. 
1973).

Quercus ×tabajdiana Simonk., 
Erdész. Lapok, 25: 567,. 1886. 
(Parents: Quercus frainetto Ten. 
× Quercus petraea (Matt.) Liebl.). 
Synonyms: (= Quercus pallida 
Pančić, Verh. Zool.-Bot. Vereins 
Wien, 6: 571. 1856. = Quercus 
×subglandulosa Borbás, Erdész. 
Lapok, 25: 568, 1886 = Quercus 
pallidifrons Borbás, Erdész. Lapok, 
26 (11): 944. 1887; = Quercus ×tufae Simonk., Erdész. Lapok, 26: 41, 1887; = Quercus 
×pancicii Maly ex Asch. & Graebn., Syn. Mitteleur. Fl., 4: 527, 1911).

The hybridogeneus synonyms of species or subspecies

Quercus petraea (Matt.) Liebl. Fl. Fuld., 403. 1784. Synonyms: (= Quercus 
×polycarpoides Georgescu & Ciobanu Stud. Cercet. Biol. (Bucharest), Ser. Bot. 18 (1): 
6. 1966; = Quercus ×sooi Mátyás Acta Bot. Acad. Sci. Hung., 16 (3-4): 346. 1970).

Quercus robur L. Sp. Pl. 2: 996. 1753. Synonyms: (= Quercus ×pilosa (Schur) 
Simonk. Enum. Fl. Transsilv., 487. 1887; = Quercus ×monorensis Simonk. Enum. Fl. 
Transsilv., 488. 1887; = Quercus ×valachica Beldie in T. Savulescu, Fl. Reipubl. Popul. 
Roman., 4: 957. 1956; = Quercus ×rosacea nothovar. pseudosessilis (Schur) Georgescu 
& Cretz. Bul. Grad. Bot. Univ. Cluj, 21: 134. 1941).

Quercus robur subsp. pedunculiflora (K.Koch) Menitsky Trudy Bot. Inst. Akad. Nauk 
Armyansk. S.S.R., 16: 129. 1967. Synonyms: (=Quercus ×digenea Borbás Természetrajzi 
Füz., 13: 29 1890).

Quercus pubescens Willd. Berlin. Baumz., 279. 1796. Synonyms: (= Quercus 
×diversifrons Borbás Erdész. Lapok, 26 (11): 740. 1887; = Quercus ×confusa Simonk. 
In K.Fritsch Sched. Fl. Exsicc. Austr.-Hung., 9: 97. 1902 ; = Quercus ×danubilias 

Photo 7/ Quercus ×tabajdiana Simonk.
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Georgescu, Petcuț & Cretz. Compt. Rend. Séances Acad. Sci. Roum., 6 (1- 4): 182. 1942; 
= Quercus ×diversifrons nothovar. homophylla Dobrescu & Beldie Studii şi cerc. de biol. 
Seria biologie vegetală, 12 (3): 347. 1960; = Quercus ×streimii nothosubsp. erythrolepis 
(Vuk.) Borbás Erdész. Lapok, 26 (11): 740. 1887; = Quercus ×streimii nothosubsp. 
pachytricha Borbás Erdész. Lapok, 26 (11): 740. 188).
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Budapest: Magyar Királyi Egyetemi Könyvnyomda. 
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ABSTRACT

In angiosperms, during the double fertilization process, a series of delicate interactions 
between male and female gametophytes have a great impact on plant adaptation and 
evolution. Though the genus Quercus is notorious for interspecific hybridization, little is 
known about the associated physiological mechanisms. In this study, we observed the 
pollination and fertilization processes in Q. acutissima, a biennial-fruiting oak, using 
microtome techniques. Our results showed that after pollination, in early to late April, many 
pollen tubes (PTs) penetrate the pistils through the transmitting tissue in the style and are then 
arrested at the style base for about 12 months. Only 2-4 PTs resume growth the following 
April, penetrating the upper region of the ovarian locule in one to two weeks. Once in the 
ovary, the PTs grow quickly through the micropyle to reach the embryo sac, and fertilization 
occurs in early to mid-June. The intermittent growth of PTs might reflect a unique male 
gametophyte recognition mechanism to avoid self-pollination. It might also play a role in 
increasing interspecific hybridization. The ecological and evolutionary significance of the 
delayed fertilization process in oaks needs further study, notably to compare PT behavior in 
self-, outcross-, and interspecific pollination.
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Introduction

The sexual reproduction process is one of the most delicate and essential stages in 
the plant life cycle (Barrett 2013). During the double fertilization process, an important 
evolutionary innovation of angiosperms, a series of delicate selection/recognition 
interactions between male and female gametophytes is critical in plant adaptation and 
evolution (Friedman and Floyd 2001). In angiosperms, pollen grains (male gametophytes) 
fall on the stigma, followed by fast germination. Generally, several pollen tubes (PTs) 
penetrate the stigma surface and grow downward through the transmission tissue in the 
style, but only one PT will reach the embryo sac to finish the fertilization process (Johri 
2012). In many angiosperms, fertilization generally occurs within 24 to 48 h (or even 
less) after pollination (Gao et al. 1992; Tian and Russell 1997; Williams 2008; Johri 
2012). Delayed fertilization can also be found in many unrelated angiosperm lineages, 
e.g., in the Fagales (Satake and Kelly 2021), Rosales (Pimienta and Polito 1983), Ericales 
(Palser et al. 1989), and Saxifragales (Endress and Igersheim 1999). But very little is 
known about exactly where and how PTs remain within the pistil during the delay, and 
little is known about PT growth dynamics.

The Fagales are a representative lineage of angiosperms with delayed fertilization 
(Sogo and Tobe 2006c). The plants of this clade are primarily wind pollinated, and PT 
growth in pistils shows different degrees of development during the delay period. 

Previous studies in the family Casuarinaceae (Sogo et al. 2004a; Sogo et al. 2004b), Alnus 
(Sogo and Tobe 2005), Myrica (Sogo and Tobe 2006c), and Fagus (Sogo and Tobe 2006a) 
have shown that PT growth occasionally ceases upon reaching a particular site in the pistil. In 
the Fagales, these cessation sites are highly diversified, and include the style base, the upper 
region of the ovarian locule, the funicles of the ovules, the micropyle, and the chalaza or the 
nucellar surface (reviewed by Sogo and Tobe (2006a) and Sogo and Tobe (2006b)). 

The family Fagaceae dominates forests in the temperate, seasonally dry regions of the 
Northern Hemisphere, with about 1,000 species (Govaerts and Frodin 1998). Delayed 
fertilization in this family was recorded over a century ago, and the pollination-fertilization 
process in oaks has been documented in detail in several studies. Immediately after they 
land on the stigma, oak pollen grains germinate, but PT growth ceases at the base of the 
style for 5-6(8) weeks in the case of, for example, Q. alba and Q. schottkyana, and for 
one year in the case of, for example, Q. rubra, Q. velutina, and Q. acutissima (Cecich 
1997; Borgardt and Nixon 2003; Deng et al. 2008). All these studies provide crucial 
information on the sexual reproductive processes in oaks. However, few studies have 
directly observed PT growth dynamics in oak pistils, and the results of different studies 
show very different PT growth modes. For example, the fine study of PT growth in Q. 
suber showed that growth ceased at the base of the style for 4-5 weeks, then entered 
the ovarian locule and moved along the micropyle to reach the embryo sac (Boavida et 
al. 1999). The study of two biennial fruiting species, Q. rubra and Q. velutina, showed 
a similar PT growth mode within the pistil, but the arrested time at the style base was 
much longer, as much as 12 months (Cecich 1997). Shi (2020) reports a very odd PT 
growth scenario for Q. acutissima: after pollination, PT growth ceased at the base of the 
style for 12 months, and in the following season only a few PTs resumed growth (end of 
April), penetrating the upper region of the ovarian locule to reach the placenta, moving 
to the chalaza, and growing upward along the integuments to the micropyle to fertilize 
the embryo sac. This PT growth mode differs greatly from what previous results have 
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shown. In other genera of the family Fagaceae, for example, Castanea, the PT growth 
mode seems to be continuous with no prominent cessation in growth in the pistils (Xiong 
et al. 2019). The genus Fagus is very different with two PT growth-cessation sites inside 
the pistils (Sogo et al. 2006a). 

In this study, we observed the PT growth and significantly delayed fertilization 
processes in the pistils of Q. acutissima, an East Asian, widespread, biennial-fruiting 
species. Our aim is to provide information on the double fertilization process in oaks 
and to increase our knowledge of the biological significance of delayed fertilization and 
delayed PT growth in the family Fagaceae and in other plants in the Fagales. 

Materials and Methods

Plant materials
Female inflorescences of Q. acutissima were collected from five trees weekly from early 

flowering (end March 2018) to August 2019 in Chenshan Botanical Garden (Shanghai, China) 
and from March 2020 to August 2021 at Kunming Institute of Botany, CAS (Kunming, China). 
The morphology of the collected pistillate flowers was observed using stereomicroscopy 
(NikonSMZ72) and photographed to record morphological changes before they were fixed in 
FAA (50% ethanol: stock formalin: glacial acetic acid=90:5:5 [by vol.]). 

Observation of PT growth
The fixed pistillate flowers/inflorescences were dissected in a solution of 50% ethanol 

to collect the pistils, ovary, and ovules. The pistils and ovaries were immerged in a 1.0% 
sodium hypochlorite solution overnight at room temperature to decolorize. After rinsing 
two to three times in deionized water, the pistils and ovary were macerated in 1 M sodium 
hydroxide (NaOH) at 60 °C for two hours, then transferred to a 0.1 M K3PO4 buffer solution 
for half an hour in order to adjust the pH. Following this, the materials were stained with 
0.5% Aniline Blue in 0.1 N K3PO4 for three hours. The pistils and ovules were mounted 
in a few drops of staining medium on two glass coverslips on a glass slide and a final 
coverslip was positioned applying pressure to spread the materials (Herr 1971). 

Pollen-tube growth in pistils and ovules was observed with fluorescent microscopy 
(Zeiss LSM410) using a UV filter set (Model No. 01) with excitation filter (365 nm, 
bandpass 12 nm), dichroic mirror (FT395), and barrier filter (LP397).

Observations of the ovule and embryo sac development
We examined ovules and embryo sacs in microtome sections of pistils collected from 

the inflorescences. The pistils were dehydrated through a series of xylene-alcohol baths 
and embedded in Paraplast® (Leica) with a melting point of 57-58 °C for subsequent 
microtome sectioning.  

Serial sections (6 or 15 µm thick) were stained with Heidenhain’s Hematoxylin, 
Safranin-O, and Fast Green, then mounted in Entellan (Merck) and observed with a 
bright-field microscope (Leica DM3000).

Results

Development of pistillate flowers and PT growth within the pistils
1. Pollination stage (early to late April) (Figs. 1A and 2A)

A Delayed Fertilization Process in Quercus acutissima and Its Ecological Significance
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Figure 1/ Pistillate flower development from pollination in the first year to the post-fertilization period in the 
second year. Scale = 1 mm in A-G and I-L; scale = 1 cm in H. 

A. The first-year pistillate flower during the pollination period (April 15). Arrows indicate the pollen grains, 
(S) = stigma. 
B-D. The pistillate flowers during the post-pollination period. B: April 25; C: May 16; D: Sept. 19.
E-H. The pistillate flower and young acorn of the second year. E: April 13; F: May 16; G: June 15; H: the 
young acorn on August 10. 
I-L. The pistillate flower and ovules during the period from double-fertilization to post-fertilization (second 
year). I: The longitudinal section of the pistillate flower at the ovule formation stage on May 13, showing the 
ovule (O) in the ovary (OV), and the long scale (SC) on the cupule wall; J: the pistillate section at the time 
of double fertilization on June 15; K: showing the septum (Se) and six well-developed ovules (OV) in the 
pistillate section; L: the ovules at the post-double-fertilization stage on June 20, showing one fertilized ovule 
(OV), the aborted ovules indicated by the arrows, and the septum (Se).
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Flowering began in early April and lasted for two weeks. The staminate flowers are 
grouped in catkins. The staminate anthesis period was 4-5 days before the stigma of 
the pistillate flower was receptive. Therefore there was a 3-7 day period during which 
pollination could take place. At this stage, styles occupied most of the pistillate flowers 
with an undeveloped ovary at the base (Figs. 1A and 2A). The stigma is of the “dry” type, 
without papillate cells but with receptive cells on its surface (Fig. 2A). Pollen grains 
germinated quickly, penetrating the stigma and moving along the transmission tissue in 
the style. The stigma receptivity lasted for about ten days, after which its surface became 
hard and brown (Fig. 1B). The entire pistillate flowers became significantly lignified 
(Figs. 1C-D). Many PTs were found growing through the transmitting tissue in the style. 

2. Pollen tube arrested stage (late May to April of the following year) 
At the end of May, the pistillate flowers stopped growing, and the scales surrounding 

them became woody and thick. At the same time, the PTs reached the area where the 
styles are fused (style base) (Figs. 2F-G). Strong fluorescence signals from the PTs were 
detected at the lower part of the style (Fig. 2G). Meanwhile, a conspicuous dark-brown-
stained callose plug appeared in the PT arrested region (Fig. 2F). This stage lasted for 
about 12 months until the following growth season. During this stage, the size of the 
pistillate flower, the cupule, and scales showed no significant changes. 

3. Resumption of growth and double fertilization (early April of the 2nd year to end 
May of the 2nd year)

During the pollination season of the following spring, the pistillate flower of the 
previous year still showed no significant variation in appearance (Fig. 1E) but the ovarian 
locule had enlarged (Fig. 2B). The ovule primordium began to form at this stage (Fig. 
2B). 

After the 2nd-year pollination season (late April), three septa and two ovule primordia 
were visible on the transverse section slides of the 2nd-year pistillate flowers. The volume 
of the pistillate flower increased quickly (Fig. 1F). The scales on the cupule significantly 
elongated and recurved in early May (Fig. 1G). We detected strong fluorescence signals 
of PTs at the base of the style; only very few PTs had resumed growth in late April to early 
May (Fig. 2H). The development of primordia in the outer (OI) and inner integuments (II) 
of the ovule co-occurred in mid-May (Figs. 2C-D, 2I). The two integuments then grew 
quickly to form the micropyle in a week (in mid- to late May) (Figs. 2E, 2J), followed by 
fast meiosis of the megaspore mother cell. The eight-celled embryo sac was established 
between the end of May and early June. In just a few days following establishment, the 
embryo sac enlarged to twice its size, and double fertilization occurred in mid-June. After 
resuming growth in late April, the PTs penetrated the upper ovarian locule and arrived 
in the ovarian locule during mid- to late May (Fig. 2J). They grew along the septum to 
reach the long and curved micropyle, and then moved through it to reach the embryo sac 
by the end of May. A free nuclear endosperm was detected in the embryo sac in the pistils 
collected on 20 June (Fig. 2M). This means that fertilization occurred around June 14 
(roughly a week before). Because only one ovule can develop into a seed, the remaining 
five were subsequently aborted (Figs. 1L and 2M).

Discussion

Pollen tube growth in Quercus acutissima
The pollination and fertilization process in angiosperms involves delicate interactions  
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between the male and female gametophytes (Lord and Russell 2002). In Q. acutissima, 
the ovary was almost undeveloped at the time of pollination. Full development of the 
ovary and ovules requires about an additional 13 months. The PT growth in the pistil is 
synchronous with the development of the ovules, as pollen tubes remain arrested until 
the formation of the ovule primordium in the following spring. Such a growth pattern is 

Figure 2/ Ovulary and pollen-tube (PT) growth. Scale = 200 µm. (A-E, G and M) microtome sections; (F-I 
and K-L) fluorescence microscopy images. 

A. The pistillate flower at pollination period during the first year (April 15), showing the prominent style 
(ST), transmitting tissue (TT) and perianth (Pe).
B. The second-year pistillate flower on May 13, showing the enlarged ovary (Ov), the ovule meristem (O), 
and the upper ovarian locule (UO). 
C-E. Ovule formation stage. C: section of pistillate flower on May 16, showing dome-shaped ovule meristems; 
D: section of pistillate flower collected on May 23, the outer integument (OI) beginning to develop; E: section 
of pistillate flower collected on May 30, with the micropyle (mic) already formed. 
F. The first-year pistillate flower collected on May 16. 
G. The boxed region in F magnified, showing many pollen tubes (PT) at the base of the style. H-I. Section of 
the pistillate flower on May 23, showing the pollen tubes (PT) arrested at the base of the style, with outer and 
inner integuments of the ovule developed. 
J-L. Pollen tubes resume growth. J: Section of pistillate flower collected on May 30, showing the PT around 
the micropyle, the inner (II) and outer integuments (OI); K-L: the sample collected on June 1;  K: showing 
the whole pistil morphology; L: the same materials as in K, showing the continued PT growth (red arrows) 
downwards to penetrate the thick wall of the upper ovarian locule (UO).
M. Post-fertilization stage on June 20, showing a fertilized ovule (O) with free-nuclear endosperm and 
aborted ovules (Abo). 
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typical in the Fagaceae, indicating that the female gametophyte controls the PT growth 
within the pistil. 

Nevertheless, Sogo and Tobe (2006b) reported, for Fagus japonica, PT growth from 
stigma to embryo sac in association with the development of ovules intermittently in 
three steps with two growth-cessation sites (e.g., on the funicle and near the micropyle). 
This differs entirely from Quercus species that only have one leading growth-cessation 
site at the base of the style (Cecich 1997; Boavida et al. 1999). 

In this study, we found that only very few PTs can resume growth from the base of the 
style in Q. acutissima. These PTs penetrated the upper region of the ovarian locule very 
slowly, taking one to two weeks to eventually reach the ovarian locule. Comparing PT 
growth speed in other angiosperms, only two days are needed for pollen tubes to grow 
through a 2-4-cm-long style in tobacco (Nicotiana tabacum) (Tian and Russell 1997) and 
Torenia fournieri (Higashiyama et al. 1997). The PT growth speed in the upper ovarian 
locule of Q. acutissima was very slow by comparison. 

There is an anatomical difference between the PT arresting site and the connected 
upper region of the ovarian locule wall. There is no discernible transmitting tissue below 
the arresting site in the upper ovarian locule wall, which theoretically is necessary for 
PT growth and guidance. This major anatomical barrier (Fig. 2A) blocks subsequent 
PT growth until initial ovary development. This process may reflect a strong selection 
pressure by the female gametophyte on PT growth. If so, the physical or physiological 
constraints involved in these interactions need further investigation. 

PT growth modes in the family Fagaceae compared with other Fagales
Delayed fertilization and similar modes of PT intermittent growth have been generally 

reported in Fagales. The cessation sites of PT growth in the pistils can be in the style 
base, the upper ovary, the funicle, the chalaza, and near the micropyle. Porogamy is a 
plesiomorphic character in the Fagales, occuring in the early-derived lineages such as 
Nothofagaceae and Fagaceae (reviewed by Sogo and Tobe in 2008). 

Our study showed that PT growth in Q. acutissima can be defined in three stages: 
firstly, the pollen grain germinates and grows through the transmitting tissue in the style 
to reach the base (usually two weeks after pollination) where growth is arrested (1st step). 
The ovule primordia resume development the following spring (late April), and, at the 
same time, a few pollen tubes resume growth to penetrate the upper ovary wall very 
slowly and enter the ovary (2nd step). Once the eight-celled nuclear embryo sac is formed 
in the ovule, a single PT passes through the micropyle to fertilize the embryo sac (3rd 
step). 

Nevertheless, Shi (2020) has reported a very odd PT growth scenario wherein PTs 
entered the placenta from the upper ovarian locule, penetrated the funicular, the chalaza, 
and then grew along the integuments to reach the micropyle and fertilize the embryo sac. 
We repeated the experiments using the same batch of materials as Shi (2020) (collected 
from Chenshan Botanical Garden during 2017-2019) and another batch of materials from 
Kunming Institute of Botany, CAS, collected between 2020 and 2021. Though Aniline 
Blue preferentially stains callose, it also stains other materials. By carefully observing 
the sections under both fluorescence and light microscopes to locate the vascular bundle, 
we confirmed that the fluorescent signals of PTs at the placenta, the funicle, and in the 
integument reported by Shi (2020) were actually from phloem, the sieve plates of the 
sieve tubes which contain callose that stained with Aniline Blue. 
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It is worth noting that the PT growth mode in other Fagaceae genera is not the same as 
in oaks. In the genus Castanea, there is slow PT growth in the transmitting tissue without 
significant growth arrest, followed by growth through the micropyle to achieve fertilization 
(Xiong et al. 2019). This study showed that, in C. mollissima, it takes approximately 9-12 
days for the PTs to grow to 1/2 of the style length and 18-20 days to penetrate the ovule 
(Xiong et al. 2019). The genus Fagus has two PT growth cessation sites, the funicle 
and the micropyle (Sogo and Tobe 2006a), which suggests that Fagus represents a very 
specialized clade within the family Fagaceae. The prominent intermittent growth of PTs 
at the base of the style in Quercus might reflect a strong selection pressure for PTs with 
a higher potential for growth in the female tissues as an adaptation to wind pollination. 
Further investigation in Lithocarpus and Castanopsis is still needed to elucidate the 
sexual reproduction evolutionary pattern in the family Fagaceae. 

Ecological significance of delayed fertilization in the Fagaceae and the Fagales
PT growth mode is synchronous with an emerging mass of megasporogenous cells, 

which give rise to the future placenta, ovule, and embryo sac in most Fagales. This 
suggests that the pistils (or female gametophytes) dominate the PT-pistil interaction. 

According to fertilization traits evolutionary pattern analysis, delayed fertilization 
might be a synapomorphism of the Fagales (Sogo and Tobe 2006b) and may be derived 
several times in different angiosperm lineages (Sogo and Tobe 2006d). It is worth noting 
that the stigma receptivity period in the Fagales can last for 4-7(10) days (Cecich 1997; 
Boavida et al. 1999; Nakamura 2001; Gomez-Casero et al. 2004; Sogo et al. 2004a), 
in other words, much longer than for non-wind pollinated plant lineages (usually 
several hours to 2-3 days) (Dafni 1992). For the Fagales, a wind-pollinated lineage, the 
pollen grain number is not a restrictive factor for the fertilization process. During the 
pollination period, a great many pollen grains can land on the stigma surface and then 
enter the transmitting tissue in the style. Our previous observations of Q. schottkyana 
(Deng et al. 2008), Q. variabilis, and Q. acutissima showed that the flowering time of 
staminate flowers is 3-4 days prior to the stigma receptivity period, meaning there is a 
short overlapping period (Yao et al. 2020). Self-pollination may be a shared trait in oaks 
but the genus has developed a series of delicate pollen-pistil interactions to promote 
outcrossing and reduce self-pollination (Wright et al. 2013). Intermittent PT growth in 
the pistils might be a unique selection mechanism in oaks and other wind-pollinated trees 
to strengthen male gametophyte selection to avoid (or reduce) self-pollination. Oaks are 
notorious for hybridization between closely related species. Recent genomic analysis has 
shown that in oaks a large number of adaptive alleles are exchanged between different 
species (even in distant lineages) and this can lead to an increase or a decrease in fitness 
and adaptation. This in turn might be the trigger for the remarkably fast divergence of the 
genus, which has made it one of the most successful dominant woody lineages on earth 
(Kremer and Hipp 2020). This widespread interspecific gene flow is no doubt deeply 
rooted in oak reproductive strategy, about which many things remain to be understood. 
A key step forward would be to understand how the female gametophyte selects pollen 
tubes with different genotypes. 

Intermittent PT growth in the pistil might be a unique mechanism to avoid self-
pollination – but it also increases the chances for pollen tubes of a different genotype 
(i.e., pollen from a different species) to fertilize the embryo sac. This hypothesis needs 
comprehensive investigation to compare PT behavior and development mode within the 
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pistils in self-, outcross- and interspecific cross-pollination treatments. 
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ABSTRACT

Quercus faginea (Portuguese oak) is a marcescent White Oak that is distributed across the 
western Mediterranean Basin in transitional sub-Mediterranean areas that include most of the 
western Portuguese coast. Due to land-use changes, its presence has been drastically reduced 
but there are still old-growth oaks, remnants of the native forest, that should be classified as 
deserving national legal protection for their cultural and aesthetic value as well as for their 
ecological importance.

Much remains to be done in order to identify the trees to be protected and to increase social 
awareness of the importance of these secular oaks. Hopefully, the implementation of tailored 
management practices will encourage owners to protect these iconic trees. 

This work presents some of the oaks in western and central Portugal that have already 
been classified and others that should be. Our intention is that it serve to promote the future 
conservation of all old-growth oaks of patrimonial and ecological interest.
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Taxonomic history

Quercus faginea belongs to the Roburoid clade of the Eurasian White Oaks (subgenus 
Quercus, section Quercus) that includes 18 species (Denk et al. 2017; Hipp et al. 2020; 
Vázquez et al. 2018).1  It is traditionally ascribed to subsection Galliferae, with three other 
species (Q. boissieri,2 Q. canariensis, and Q. lusitanica) (Denk et al. 2017; Denk and 
Grimm 2010; Gürke 1897; Hipp et al. 2020; Spach 1842; Vázquez et al. 2018; Vázquez et 
al. 2020). These species are typically brevideciduous or marcescent and are found in sub-
Mediterranean transitional areas between the two major biogeographic regions of Europe 
(Eurosiberian and Mediterranean), whence they were originally described (Rivas-Martínez 
et al. 2017; Vila-Viçosa et al. 2020a). The sub-Mediterranean bioclimate is characterized 
by moderate summer precipitation, as opposed to the Mediterranean climate with much 
drier summers (Abadía et al. 1996; Biondi et al. 2015; de Bolòs 1985; De Dios et al. 2009; 
Ozenda 1971; Pesaresi et al. 2017; Vila-Viçosa et al. 2020a). Amongst these species, Q. 
faginea is the most dry-adapted, coping with as little as 500 mm of precipitation per 
year (Kouba et al. 2011). Quercus faginea is thus often found throughout most of its 

habitat with evergreen oaks found in 
subgenus Cerris, like Q. rotundifolia 
from section Ilex, and Q. suber from 
section Cerris.

The species was described and 
named by the French naturalist Jean-
Baptiste Pierre Antoine de Monet, 
chevalier de Lamarck in 1785. The 
specific epithet means “beech like”. 
Franco (1990) recognized Q. faginea 
subsp. broteroi (Cout.) A. Camus 
and Q. faginea subsp. faginea as 
valid taxa, despite his previous 
agreement with Vasconcellos and 
Franco (1954) who considered Q. 
faginea Lam. as the valid taxon 
in both the western and southern 
area of the species distribution in 
accordance with Schwarz (1993). 
More recently, Rivas-Martínez and 
Saénz (1991) considered Q. broteroi 
(Cout.) Rivas-Martínez & C. 
Sáenz as a species in its own right, 
distinguishing populations with 
tomentose, large, crenate leaves 
in the north and northeast areas 
of distribution, from those with 
glabrescent and smaller leaves that 
in turn designate Q. faginea sensu 

1. There are several unresolved taxa that may contribute to increasing this number; similarly, the southern European Roburoid oaks need 
further molecular investigation (Hipp et al. 2020; Vila-Viçosa et al. 2021).
2. Considered a synonym of Quercus infectoria subsp. veneris.

International Oaks, No. 33, 2022

Figure 1/ Potential distribution of Quercus faginea in Portugal 
(adapted from Vila-Viçosa et al. 2012; Vila-Viçosa et al. 2020 b; 
Serviços Geológicos de Portugal 1992).
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Lamarck. 
Vázquez et al. (2020) agree with Vasconcellos and Franco (1954) and Schwarz (1993) 

that Q. faginea sensu Lamarck encompasses the variation of Q. broteroi, and that it should 
therefore be considered a synonym of the former. Similarly, Vázquez et al. (2020) have 
examined other North African taxa such as Q. faginea subsp. tlemcenensis (A.DC.) Maire 
& Weiller ex Greuter & Burdet, Q. ×tlemcenensis Trab., and Q. tlemcenensis (A.DC.) 
Trab., and have concluded that these taxa represent hybrids between Q. canariensis 
Willd. and Q. faginea Lam.

Likewise, the Q. faginea subsp. maroccana (Braun-Blanq. & Maire) F.M. Vázquez & 
Coombes type material has been found to correspond to Q. canariensis. 

Molecular study has shown that Q. faginea Lam. encompasses all the southern and 
western Iberian populations of this taxon, including Q. alpestris Boiss., that should also 
be considered a synonym of Q. faginea Lam. (Vila-Viçosa et al. 2021). 

Folk taxonomy

The common names for Q. faginea are carvalho-português and carvalho-cerquinho 
(cerquinho, pronounced “kerkinu”, and carvalho pronounced “carvalHo)”.

The Portuguese word carvalho, that means “oak”, designates all White Oaks, whether 
deciduous or marcescent, from section Quercus, in Portugal, but also in Galicia (Spain). 
The word carballo or carvalheira is also mentioned in north central Portugal, and in 
Galicia carballeira refers to an oak forest. In some geographic areas, for example, in the 
Lusitanian Basin, the feminine carvalha is used to designate either Q. rotundifolia or 
Q. suber. Both cerquinho and carvalho(a) are of uncertain origin although it is thought 
that they derive from the Proto-Indo-European roots *perkw and ker? (Cameron 2021). 
This latter is found in other languages of similar descent, as for exemple in the Spanish 
carrasca and coscoja (the former referring to Q. rotundifolia or Q. coccifera, the latter to 
Q. coccifera), and the French garric, referring to Q. coccifera (Cameron 2021).

Description and distribution

Quercus faginea is a small to medium-sized tree, up to 20-25 m, normally marcescent or 
semi-deciduous. It is a slow-growing species. In Portuguese climate and soil conditions, 
tree-ring average annual growth is between 1.2 to 2.5 mm/year (Sousa et al. 2013). 
Quercus faginea encompasses a relatively high degree of morphological variation in 
addition to the fact that it frequently hybridizes3 (Camus 1939; Coutinho 1888; Schwarz 
1936b; Villar 1958; Vasconcellos and Franco 1954; Franco 1990; Vázquez et al. 2003; 
Vila-Viçosa et al. 2014; Vázquez et al. 2015; Vázquez et al. 2018; Vila-Viçosa et al. 
2020a). This explains in part both the complexity of identifying certain specimens of this 
species and the considerable nomenclatural inflation since Q. faginea was first described 
by Lamarck in 1785. As explained above, there are numerous names that should be 
regarded as synonyms.

Quercus faginea’s natural distribution range goes across the western Mediterranean 
Basin, from Algeria to the Iberian Peninsula. It is adapted to different types of edaphic and 
climatic conditions, normally in transitional areas between the typical Atlantic climate 
3. For example: Q. ×coutinhoi (Q. faginea × Q. estremadurensis), Q. ×duriensis (Q. faginea × Q. robur subsp. broteroana), Q. ×marianica 
(Q. canariensis × Q. faginea), Q. ×subpyrenaica (for some authors: Q. faginea × Q. pubescens, for others, this is a synonym of Q. pubes-
cens subsp. subpyrenaica).

Old-Growth Quercus faginea in Portugal
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with cold winters and mild, rainy summers, and the Mediterranean climate with mild 
winters, and dry, hot summers (Vila-Viçosa 2012; Vila-Viçosa et al. 2020a). In Portugal, 
Q. faginea, is largely absent from the northwest temperate areas, where it cannot compete 
with Q. robur subsp. broteroana, and from inland granitic-based, supra-Mediterranean 
areas where Q. pyrenaica dominates the landscape. Otherwise, it can be found across 
the Center West Region and in the southwestern mountains, especially on limestone or 
base-rich soils, (Monteiro‐Henriques et al. 2016; Vila-Viçosa and Arsénio 2021; Braun-
Blanquet et al. 1956; Bingre and Damasceno 2007; Vila-Viçosa 2012; Ribeiro et al. 2020) 
(Fig. 1).

Current status

Quercus faginea forests have decreased through time, especially due to agriculture 
(cereals, olive groves, and vineyards), industries such as shipbuilding, firewood, and 
charcoal, and more recently, in the 20th century, due to the planting of fast-growing forest 

Photo 1/ Monumental Quercus faginea in Southern Portugal (Alentejo Region) scattered among Q. suber and 
Q. rotundifolia in a typical montado silvo-pastoral system. This tree, with a PBH of 4.97, is the second largest 
Q. faginea known in the country.
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species such as Pinus pinaster and Eucalyptus globulus (Capelo and Catry 2007; Maduro 
2010a). 

According to the 1972-1974 Portuguese Forest Inventory, the main populations of 
Q. faginea, covering approximately 2,180 h, were in the Center West Region districts, 
scattered in fragmented areas (Oliveira et al. 2001; Capelo and Catry 2007). This is 
still the case today. The most recent data on area covered by Q. faginea (1995) shows a 
44% reduction (1,221 hectares remain) in comparison with the data from the 1970s. In 
addition, all Portuguese districts have suffered reductions, confirming the historical trend 
of distribution regression over the centuries (Oliveira et al. 2001). 

Unfortunately, today, the Portuguese Forest Inventory does not distinguish between the 
three taxa of deciduous oaks (Q. robur subsp. broteroana, Q. pyrenaica, and Q. faginea), 
which complicates understanding trends in area occupation for each species. Currently, 
none of these species of oak benefit from protective legislation, as do Q. suber and Q. 
rotundifolia that are protected by national laws (Law No. 169/2001, Law No. 155/2004). 
However, there is a law (Law no. 53/2012; Ordinance no. 124/2014) that provides for 
the protection of isolated trees or groves that satisfy the criteria of public interest, for 
dendrological, aesthetic, historical or cultural reasons. 

One of these criteria is size. For Q. faginea, applications for classification can be 
submitted for trees with a base perimeter (BP) of 3 m and a perimeter at breast height 
(PBH) of 2.5 m (ICNF 2018). Age is another. In general, for oaks, the age at which trees 
can be classified of public interest is 300 years old (ICNF 2018). Accurate dating without 
the use of invasive methods is impossible but using data from Sousa et al. (2013) we have 
established a ratio between PBH and age for Q. faginea: a PBH of 1.16 m (equivalent to 
a DBH of 0.37 m) corresponds roughly to an average age of 125 years. 

In 2021, the National Register of Q. faginea listed thirteen trees considered of public 
interest in the districts of Leiria (6), Lisbon (3), Beja (1) and Santarém (3) (Table 1, 
Fig. 2). These are very low numbers when compared with the number of protected Q. 
suber and Q. rotundifolia. Obviously, these two species, generally associated with the 
silvo-pastoral system known as montado are of much higher economic importance (cork 
industry/animal food) than Q. faginea, traditionally only used for firewood (Pinto-Correia 
et al. 2013). This difference in economic importance helps to explain why so few old-
growth Q. faginea are known of the many that may still exist.

In Árvores Monumentais de Portugal (Goes 1984), seven Q. faginea are mentioned, 
located mainly in western and central Portugal, measuring between 3.15 and 5.75 m 
PBH. All but one of the trees referred to in Goes 1984 have disappeared: the Carvalho 
Monte da Estrada, in the southwest, is currently classified as being of public interest.

Herein we present some monumental Q. faginea from populations in three municipalities 
in western and central Portugal, Alcobaça, Batalha and Tomar, as well as a few scattered 
trees in the Alentejo Region in the south. Our goal is to highlight the ecological and 
sociocultural importance of these trees, increase awareness on all levels, and underline 
the importance of legal protection and effective implementation of conservation measures 
for these oaks in Portugal and elsewhere.

For each individual, we recorded the perimeter at breast height (PBH) at 1.30 m. To 
be considered for classification as a tree of public interest, a PBH of at least 2.5 m is 
required (ICNF 2018).
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Id District Municipality Year of 
Classification

BP 
(m)

PBH 
(m)

Total 
Height 
(m)

Average 
Crown 
Diameter 
(m)

Last 
Measurement

Monte da Estrada Beja Odemira 1996 4.65 3.61 20 28.5 2006

Avelar Leiria Pombal 1990 4.4 3.31 21 25.6 2003

Demó Leiria Batalha 2000 3.62 2.84 18.2 22.7 2015

Pocariça Leiria Leiria 2007 3.2 3.55 16 16.1 2016

Pocariça Leiria Leiria 2007 3.6 2.6 15.5 13 2016

Rua do Matinho 
Turquel

Leiria Alcobaça 2012 4.1 3.45 15.8 23 2012

Louções Leiria Alcobaça 1996 3.2 2.56 12.4 15.9 2015

Tala - Quinta do 
Molha Pão

Lisboa Sintra 2000 2.9 2.1 12 15.4 2000

Tala - Quinta do 
Molha Pão

Lisboa Sintra 2000 3.14 3.14 11 14.2 2000

Casal do Tufo - 
Fontelas

Lisboa Loures 2012 3.75 3.73 12.5 22.5 2011

Pedreira Santarém Tomar 2020 5.1 4.28 16.4 21.4 2019

Biblioteca Tomar Santarém Tomar 2021 3.20 2.78 10.6 17 2020

Carregueiros Santarém Tomar 2021 3.80 3.50 16.8 19 2021

Table 1/ Quercus faginea classified of public interest in Portugal (adapted from the ICNF´s National Register 
of Public Interest Trees).

Figure 2/ Quercus faginea classified of public 
interest in Portugal.



79

Old-Growth Quercus faginea in Portugal

International Oaks, No. 33, 2022

Municipality of Alcobaça

Carvalho do Casal da Costa4

The oak from Casal da Costa is located near the urban perimeter of Alcobaça. It was 
classified as being of public interest in 2001 but died, from unknown causes, in 2017. 
It was the largest classified tree of the species in Portugal, 25 m tall with a PBH of 4.00 
(ICNF undated).

This tree was often a part of environmental education programs organized by the 
municipality of Alcobaça. For example, in 2016, Árvores com História, an exhibition 
on the municipality’s arboreal heritage, displayed a photograph of this tree that the more 
than 800 visitors could admire. It was also next to this oak that Tree Day 2016 was 
celebrated with a study visit from the Basic School of Lagoa das Talas (an eco-school).

When we went, at the end of summer 2021, we found that the tree was still standing 
with its main branches. The presence in and at the base of the tree of Vespa crabro 
(European hornet), Dorcus parallelipipedus (lesser stag beetle) (both native Portuguese 
species), and Pezotettix giornae (short-horned grasshopper) attest to the high ecological 
value of this dead oak. These and other species of saprophytic invertebrates and fungi are 
dependent on the existence of dead trees like this one. The owner has agreed to not cut 
the tree entirely, and the branches that have already fallen are to be used to build natural 
shelters for the fauna in the surrounding area.

Carvalho de Turquel 
This oak, that died in 2011, was owned by Mr. Joaquim Nogueira and located on the 

outskirts of Turquel: this 13.2-m-tall tree had a PBH of 4.70 m, and a BP of 5.75 m (Julio 
Reis, pers. comm.). It was regularly visited by passers-by some of whom eventually 
became friends with Mr. Nogueira. Students from the Turquel Basic School visited the 
tree at least once a year, always in early spring to commemorate Tree Day. When the 
tree died, the schoolteachers wanted to mark the event during the year’s native forest 
celebrations by organizing visits to the site with the students who later composed works 
in memoriam to the tree. 

Mr. Nogueira, in the oak-wood business, sold the wood but also accepted to negotiate 
that the buyer provide three samples for scientific and educational purposes, which he 
felt was a way to perpetuate the memory of this tree for which he had great esteem. The 
wood, cut and removed in July 2015, four years after the fall of the tree, showed signs of 
decomposition with the appearance of several cracks due to dehydration. 

One of the samples was sent to the association A ROCHA in Alcobaça, one to the 
municipality of Alcobaça, for the Árvores com História exhibition (2016), mentioned 
above, and one to I.N.I.A.V., the Portuguese public institution of agronomic investigation 
in Oeiras for dendrochronological studies that, unfortunately, could not be carried out 
due to phytosanitary issues. Nevertheless, it was possible to use a part of this sample at 
a recent science fair in Oeiras where it was presented to illustrate the importance of tree 
growth-ring analysis in the study of past and present climate.

Mata Nacional do Vimeiro 

A good example of changes in land use resulting in the disappearance of oak groves in 

4. For more information on all of the trees mentioned in the text, see https://www.monumentaltrees.com
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Photo 3a/ Carvalho de Turquel, in the municipality of Alcobaça, during a Tree Day Commemoration in 2008.

a

Photo 2/ Carvalho do Casal da Costa in 2015, in the municipality of Alcobaça, two years before it died.



the Center West Region is the Mata Nacional do Vimeiro. Historical records indicate that 
during the 18th and 19th centuries the Alcobaça municipality was largely deforested for 
shipbuilding, civil construction, charcoal production and the tanning industry (Maduro 
2010a). However, the main cause of the near disappearance of Q. faginea woodlands was 
the need to clear new land for agriculture. This gradually replaced the old oak woodlands, 
many of which belonged to the Cistercian religious order, whose dissolution in 1834 led 
to their assets being nationalized (Maduro 2010a).

The Mata Nacional do Vimeiro is composed of the woodlands Gaio, Roda, Ribeira 
and Canto. A document from 1834, authored by a representative of the Portuguese state, 
tells us that in the Mata do Vimeiro “...almost all oak is gone with very few left...”, while 
in the Mata das Mestras. Q. faginea and Q. suber are reported as present in equivalent 
numbers (Maduro 2017).

Between 1846 and 1855, Mata Nacional do Vimeiro oaks were used to produce the 
charcoal needed by the Portuguese state to reimburse a private debt. Documents of the 
time indicate that some of the oaks that were cut had diameters between 9 and 12 palms 
(1 palm is equivalent to 3 in or 7,62 cm), with PBH between 2.80 and 3.80 m; most likely 
centenarian trees. We learn also from these documents that in the Gaio wood (109.5 ha) 
only 366 oaks remained (Maduro 2010b). Quercus faginea disappears entirely from the 
Gaio wood in 1916, replaced by species such as Pinus pinaster, Eucalyptus spp., and 
Castanea sativa (Maduro 2010b).

Mata Nacional do Vimeiro is currently managed by the Institute for the Conservation 
of Nature and Forests. The most important Q. faginea population, regenerated from the 
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Photo 3b/ Carvalho de Turquel after the fall in 2011.

b
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19th century remnant population, is in the Roda wood (27.2 ha) (ICNF 2015). The mature 
stand consists of dozens of specimens with a PBH of about 2 m. 

Mata Nacional do Vimeiro is also linked to one of the most important figures in 
Portuguese forest history, Joaquim Vieira Natividade (1899-1968). Born in Alcobaça, 
he began his career studying the populations of Q. faginea in Vimeiro and published his 
degree thesis in 1929, O Carvalho Português nas Matas do Vimeiro (The Portuguese 
Oak in Vimeiro Woods) (Pereda 2008). This work aimed to analyze the possibilities of 
high-forest management and/or coppicing for Q. faginea stands. It was probably the first 
publication in Portugal dedicated exclusively to this oak. Natividade, in addition to having 
been a great researcher of the genus Quercus, was endowed with great sensitivity and 
poetic talent, as can be felt in one of the sentences in the introduction of his thesis, where 
he laments the loss of the great oak trees. “And the secular oaks, like great architectural 
gems raised by the pious hands of loving artists, belong to the past. If they disappear, 
they are never replaced, incompatible, as they are, with the dizzying walk of the present 
hour.”5 (Natividade 1929).

Professor Natividade is honored in a children’s book Tomé, o Gaio Semeador (Tomé, 
the Sower Jay) (Quaresma and Correia 2017) associated with environmental education 
programs designed to promote collecting and sowing acorns in the Mata Nacional do 
Vimeiro.

Municipality of Batalha

Carvalho do Padre Zé
A multi-secular oak from a significant woodland in the Serra de Aire e Candeeiros, 

a Natura 2000 site (PTCON0015), the Carvalho do Padre Zé sits in a valley in an old 
agricultural area of vineyards and cereal crops in the village of Reguengo do Fetal.

This tree has a main trunk with five branches and presents a good vegetative state, with 
significant acorn production. The trunk and branches are covered with various bryophytes 
and pteridophytes including Polypodium cambricum, and some of the secondary 
branches exhibit a few woodpecker cavities, attesting to this tree’s high ecological and 
aesthetic value, as does the confirmed nesting of Certhia brachydactyla (short-toed tree 
creeper) and the persistent presence of Vespa crabro (European hornet). In 2021, the 
presence of the beetle Lucanus barbarossa was confirmed, stressing the importance of 
the municipality of Batalha as an observation hotspot for this species of coleoptera whose 
life cycle depends on Q. faginea. 

The Carvalho do Padre Zé is 21 m in height, has a PBH of 5.87 m, and a BP of 7.87 m. 
Its estimated age is between 500 and 900 years.

According to local inhabitants, there used to be a second, larger, oak nearby that had 
been cut down to produce charcoal during the Second World War. The local priest, José 
do Espírito Santo offered to buy the still-standing oak for the same amount as the first 
one thus rescuing the tree from becoming charcoal. Since then this resilient tree has been 
known as the Carvalho do Padre Zé.

Although it has not yet any legal protection, it is highly esteemed and cherished by the 
local community. The tree has many visitors and is often the center of awareness-raising 
activities for the conservation and preservation of the biodiversity of the surrounding 
woods.

5. Author’s translation.



Photo 4 / Carvalho do Padre Zé, in the municipality of Batalha.
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Carvalho da Demó
This oak is in the village of Demó (São Mamede) on the site of Rede Natura 2000, 

Serra de Aire e Candeeiros 
(PTCON0015). It was classified 
of public interest in 2000, on the 
owner’s initiative.

According to him, on his father’s 
wish this oak was saved from the 
fate of so many other oak trees that 
were being cut down for charcoal 
production and firewood for 
domestic use and for export during 
the Second World War. The story of 
this tree attests to the role that these 
large trees can play in establishing 
ties between different generations.

The shade produced by the 
tree has been a subject of dispute Photo 5/ Carvalho da Demó, in the municipality of Batalha.
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between the owner and his neighbor over the years. Fortunately, in this case, the legal 
protection offered by its status of tree of public interest has effectively stood in the way 
of bad management practices such as soil mobilization, cutting or inadequate pruning. 

Carvalho da Demó, measured in 2021, had a PBH of 2.97 m, a BP of 3.82 m and a 
height of 18 m.

Municipality of Tomar 

Carvalho da Pedreira
This oak, classified of public interest in 2020, is located on the banks of the Nabão 

river along the road to the beach of Pedreira. Today this area is part of the Rede Natura 
2000 Sicó/Alvaiázere site (PTCON0045). Its estimated age is between 300 and 400 
years, which means that when the Prado factory that used to be here was built, in 1772, 
this oak would already have been a mature tree. The leisure activities associated with the 
beach (e.g., bathing, fishing) have created litter and parking problems that threaten the 
tree’s future.

The surroundings consist of steep slopes covered by shrub and pre-forest mantles, with 
Q. rotundifolia, Arbutus unedo, Rhamnus alaternus, Pistacia lentiscus, Laurus nobilis, 
and Q. pseudococcifera. The oak fits into an Alder riparian gallery of Alnus lusitanica, 
bordered by Populus nigra. The specimen has a main trunk, branching horizontally to 
a very open crown. It is in very good health and produces acorns profusely. The trunk 

Photo 6/ Carvalho da Pedreira, in the municipality of Tomar.



85

Old-Growth Quercus faginea in Portugal

International Oaks, No. 33, 2022

and branches are fully covered with lichens (e.g., Lobaria pulmonaria), bryophytes and 
pteridophytes (e.g., Polypodium cambricum) of high ecological and aesthetic value.

Carvalho Jorge Paiva 
Located in the garden of the Dr. António Cartaxo da Fonseca Municipal Library, in the 

city of Tomar, this oak stands out for its size (PBH: 2.8 m; BP: 3.3 m; H: 11 m) and age 
(estimated between 200 and 300 years) when compared to other trees in this garden that 
was inaugurated in 1997 and that surrounds a semi-circular auditorium and an artificial 
lake in poor condition. Unfortunately the garden design has not left enough space for the 
tree as the cracks in the nearby cement paving attest. 

This tree is a survivor of the urban expansion that has taken place over the last two 
centuries. In this environment, thanks to its proximity to the Library and nearby schools, 
as well as the fact that the auditorium is highly frequented by students, the tree has high 
landscape and symbolic value. 

It was named to honor Jorge Paiva, a major Portuguese botanist and naturalist 
who collaborated with the educational community of Tomar to promote  biodiversity 
conservation initiatives and the protection of the Portuguese native forest. In October 
2021 it was classified as a tree of public interest and in November 2021 there was an 
inaugural ceremony in the garden attended by Professor Paiva.

Carvalho do Pinhal de Santa Bárbara 
Estimated to be between 300 and 400 years old, this tree is located in the Pinhal de 

Santa Bárbara (the pine forest of Santa Bárbara) in Tomar, where one has a privileged 
view of the city and the the ancient Templar Castle. The land where the pine forest is today 

Photo 7/ Carvalho Jorge Paiva, in the municipality of Tomar.
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belonged to the Convento de Sao 
Francisco, before the dissolution of 
religious orders in the 19th century. 
The pine forest, planted following a 
municipal council decision in 1895, 
is still maintained today. Previously, 
this area was referred to as being “a 
parched and deserted hill”, known 
as the hill of Nossa Senhora dos 
Anjos where until the 17th century 
gallows functioned. 

The few remaining specimens of 
Q. faginea that can be found here, 
including the Carvalho do Pinhal 
do Santa Barbara, bear testimony 
to the resource exploitation and the 
landscape alteration that has taken 
place over the last 300-400 years.

Poor management, notably the 
planting of Pinus pinea too close by, 
has created an important reduction 
in light for this oak resulting in 
some structural problems and 
an asymmetrical crown. Open 
wounds from pruning are still 
visible without adequate formation 
of healing wood. Despite these 
problems, it has a high conservation 
value for birds as shown by the 
existence of cavities associated with 
woodpeckers and invertebrates like 
Vespa crabro (European hornet).

Unfortunately, the request for 
classification of public interest 
(November 2019) was refused in 
April 2020, based on signs of low 
structural resistance at crown level. 

Alentejo Region

Alentejo (which means beyond 
the Tagus River), is a region in 
southern Portugal whose dominant 
landscape is the montado, a silvo-
pastoral system covering more 
than one million hectares and 
dominated by Q. rotundifolia and 

Photo 8/ Carvalho do Pinhal de Santa Bárbara, in the 
municipality of Tomar, is estimated to be between 300 and 400 
years old.
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Q. suber (Capelo and Vila-Viçosa et al. 2021; Pinto-Correia et al. 2013), with Q. faginea 
occasionally present, especially in areas with significant edaphic moisture, or those with 
base-rich soils (Vila-Viçosa 2012; Vila-Viçosa et al. 2012). Part of this region meets the 
soil and climatic conditions for the species, as shown in the potential distribution of Q. 
faginea (Fig. 1). Areas with poor, oligotrophic soils dominated by Q. suber, can evolve to 
become Q. faginea stands under conditions of soil eutrophication. This can be observed 
in the recovery of Q. faginea woodlands in northeast Portugal (Trás-os-Montes), in areas 
traditionally ascribed to Q. suber (Costa et al. 1998).

The Carvalho Monte da Estrada is the only classified oak in the Alentejo (Beja district, 
Odemira municipality). This oak has a PBH of 3.61 m (Table 1).

In the municipality of Évora, on private property that represents a magnificent example 
of the montado, there are four Q. faginea with a PBH greater than 3 m. The largest of these 
measures 4.97 m in PBH, making it the second largest known in the country. Because 
they are on private land, and due to various administrative obstacles, these monumental 
oaks have no legal protection.

In the municipality of Montemor-o-Novo there are also some large, albeit more modest, 
specimens. For example, two oaks with PBH of 2.53 and 2.28 m, located on the side of 
National Road 2 on the site of Rede Natura 2000 Monfurado (PTCON0031), and one 
with a PBH of 2.10 m located in the Ecopista do Montado.

Unlike the Center West Region, where there are many adult oaks and abundant 
natural regeneration, in the Alentejo the landscape contains few adult trees, isolated and 
dispersed, in areas with little natural regeneration due to intensive cattle grazing. The 
combined factors of the disinterest in Q. faginea relative to Q. suber and Q. rotundifolia 
and the total lack of legal protection for these trees represent a serious threat for the 
Alentejo’s Q. faginea.

Discussion

Based on historical reports Q. faginea woodlands have suffered a general decrease in 
Portugal (Capelo and Catry 2007; Maduro 2010a). It is not possible to precisely quantify 
this reduction because there is no data for this species before the last decades of the 
20th century (Oliveira et al. 2001), when they were probably already at their historical 
lows. Based on potential distribution maps (Vila-Viçosa 2012) and studies on species 
distribution throughout the Middle Holocene (Vila-Viçosa et al. 2020a) it is probable that 
Q. faginea had a much larger distribution in Portugal prior to anthropogenic changes.

It is currently not possible to determine the exact surface area occupied by Q. faginea, 
as there is no distinction between the main species of deciduous and marcescent oaks 
in the Portuguese National Forest Inventory. In 2015, Q. robur subsp. broteroana, Q. 
pyrenaica and Q. faginea, together represented only 2.5% of the total national forest area, 
corresponding to around 81,700 ha (ICNF 2019).

The low number of large specimens of Q. faginea also attests to a decrease in 
populations over time. In 2021, there were 13 classified Q. faginea, most in the Center 
West Region, with PBH ranging between 2.10 and 4.28 m (ICNF, undated). The size and 
age of these oaks is relatively modest compared to specimens of other oaks such as Q. 
robur subsp. broteroana. The largest classified oak of this species in Portugal, with a 
PBH of 7.62 m, is the Carvalho de Calvos (ICNF, undated), while the Kvilleken Oak (Q. 
robur) in Sweden is the largest in Europe with a PBH of more than 14 m. It is in Spain 
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that the greatest number of large specimens of Q. faginea are found (more than 13 with a 
PBH of more than 4 m), as well as the largest.

Already in the 21st century, two classified oaks have died: the Carvalho de Alburitel, 
in Ourém, that was felled by the Gong storm in 2013; and, as previously discussed, the 
Carvalho do Casal da Costa. 

Of the seven Q. faginea mentioned by Goes (1984), the largest (the Carvalho do 
Reguengo Pequeno with a PBH of 5.75 m) was damaged during the great cyclone of 
1941 and has since died. Only one oak remains, the Carvalho do Reguengo Grande with 
a PBH of 3.61, located on Monte da Estrada.

Ecological and social value 

The oaks from the Center West Region are associated with high biodiversity values, 
namely the presence of invertebrates and saprophytic organisms. A paradigmatic example 
is Lucanus barbarossa, endemic to the western Mediterranean Basin (Bartolozzi et al. 
2017), and for which a majority of observation records are from the Center West Region, 
associated with the Q. faginea woodlands.6 

It is probable, given the much wider distribution of Q. faginea before destructive 
anthropogenic changes, that many other species are/were dependent on Q. faginea for 
their survival. Studies involving other species of White Oaks have demonstrated the 
importance of these trees in terms of the microhabitats they support. For example, 
Soutinho (2019) has shown that in northern Portugal, of the 56 species of large trees 
studied in the region, Q. robur subsp. broteroana is the species that supports the greatest 
diversity, and Mitchell et al. (2019) has shown that in the UK Q. robur and Q. petraea 
are the most interesting trees in terms of the diversity they harbor: 2,300 species in total, 
of which 14.2 % is oak-host specific.

The identification, characterization, and protection of large Q. faginea is important for 
the local community since these trees establish a cultural and natural connection between 
the past and the present (Arı et al. 2015). The Carvalho do Padre Zé in Batalha, discussed 
in length above, is an excellent example of this. 

Future directions

As mentioned previously, there are only 13 classified Q. faginea in Portugal. This 
number is lower than for Q. suber (45) and Q. robur (32), but higher than for Q. 
rotundifolia (8), Q. pyrenaica (3) and Q. canariensis (2) (Lopes et al. 2019). 

It is likely that many oaks still undiscovered would satisfy the classification criteria. 
For example, in the municipalities of Batalha and Tomar, Ribeiro et al. (2020) identified 
18 Q. faginea with a PBH greater than 2.5 m. During this inventory more than a dozen 
local citizens participated, showing that these activities can help to maintain community 
involvement in conservation. This work has also resulted in the classification of three 
oaks in the municipality of Tomar, one of which is the Carvalho de Carregueiros located 
along National Road 113. It was classified for its size (PBH of 3.5 m) and for standing 
out in the landscape with its imposing and tortuously shaped trunk.

The urgent question is how to raise awareness for the need to preserve these outstanding 
oaks. Though of little economic value, they provide high-value ecosystemic services, 

6. See https://www.inaturalist.org/taxa/60815-Lucanus-barbarossa



89

Old-Growth Quercus faginea in Portugal

International Oaks, No. 33, 2022

such as soil protection and biodiversity conservation (Marañón et al. 2012).
Protection for trees on private property is a major challenge to be overcome because 

classification imposes constraints that are sometimes disadvantageous for the owners. 
In the course of the aforementioned study (Ribeiro et al. 2020), due to these constraints 
we encountered much reticence on the part of the owners to engage the classification 
procedure.

The current classification model should be updated to include criteria that measure 
the ecological and social contributions of the trees. This, in turn, would encourage good 
management practices that include safeguarding a protective perimeter, prohibiting 
soil mobilization or constructions that may damage the roots, and ensuring that tree 
maintenance be ensured by duly accredited technicians.

Conclusion

Regarding the municipalities discussed in this paper, as of 2021, Batalha has one 
classified oak (Demó), Tomar has three, (Pedreira, Jorge Paiva and Carregueiros), and 
Alcobaça, two (Louções and Turquel) (Table 1). In these municipalities there are many 
more oaks that satisfy the size criteria for classification, however, land-use changes, 
urbanization, and the construction of public infrastructures (new roads, wind farms, 
quarries and electrical distribution lines) (Ribeiro et al. 2020) together with the increase 
in the frequency and intensity of fires, has led to an ever-greater fragmentation of Q. 
faginea woodlands, a decrease in the number of old-growth trees, and a reduction in 
natural regeneration.

In future, there are two trends that need to be monitored: 1) the intensification of 
urbanization in the most populated areas that will increase threats to existing Q. faginea; 

Photo 9/ Carvalho de Carregueiros, in the municipality of Tomar.
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Photo 10/ A magnificent Quercus faginea that, like many, is still lacking protection.
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and 2) increasingly reduced population in rural areas and subsequent land abandonment 
that will lead to an increase in natural regeneration of Q. faginea and other native species.

How many old-growth specimens still exist? How many trees with the potential to 
become monumental? There is unfortunately a lack of public interest in these questions. 
Ribeiro et al. (2020) report that of 18 Q. faginea with a PBH of more than 2.5 m that 
were inventoried in two municipalities in the Center West Region, only 3 were classified 
as being of public interest. The search for old-growth individuals, their characterization, 
evaluation and eventual classification as being of public interest is fundamental in 
involving society in their conservation. Social and ecological synergies may arise in 
the implementation of policies and management guidelines for the conservation of large 
trees. If so, the identification and protection of large, old Q. faginea could contribute to a 
strategy of social valorization that is still little recognized.

The continued search and characterization of these trees is essential as is the 
dissemination of information about their biological, social and cultural importance. The 
necessary conditions for ensuring a long life for these trees and the biodiversity they 
house can only be created through time as a responsibility passed from one generation 
to the next. 
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29 September 

It was with a certain relief that 
friendly and familiar faces were 
seen at a café table in Bayonne as 
one emerged from the station. In the 
UK there are always anxieties about 
trains being cancelled but the SNCF 
provided swift, comfortable and 
efficient service. 

We were soon on our coach 
passing through Bayonne headed 
for Les Pépinières Maymou, in 
the northern part of the city. Upon 
arrival, we were met by our guide, 
Monique Anguld, née Maymou, 
whose family created the nursery 
in 1884. In 1968 planting started to 
create an arboretum. 

We first admired a splendid 
group of Japanese maples 4 meters 
tall, and a 12-m hedge of Camellia 
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Photo 2/ Indigofera decora (Les Pépinières Maymou, France).

Photo 1/ Sunset on the Spanish coast viewed from the Heredad de Unanue (Spain). 
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sasanqua, followed by a Magnolia grandiflora ‘Caradoc’ and a series of large Pterocarya 
stenoptera. The suckers had been contained and allowed to form separate groves that 
looked very well in the watery valley. Three Quercus suber specimens spread down a 
steep slope, along with an isolated specimen of Q. pyrenaica.

Near the owner’s house, adjacent to the arboretum, were flowering shrubs including 
tender Indigofera decora, Firmiana simplex, and Pseudocydonia sinensis. Nearby, 
impressive Betula dahurica and B. nigra, both, with excellent bark. We also noted the 
vast horizontal spread of Cedrus deodara ‘Robusta’, which is very tender when young. 

After this very interesting start to the Tour we boarded our coach and headed for 
Spain, where Elisabeth Ryelandt, responsible for the organization of this adventure, had 
booked our lodgings near San Sebastian. The Heredad de Unanue was indeed delightful, 
providing magnificent views of sunrise and sunset overlooking the coast dotted with 
lighthouses.

30 September

We have only a short distance to travel to Spain and arrive at the Jardín Botánico 
de Iturraran, situated within the Parque Natural de Pagoeta (Zarautz). We are met by 
Head Gardener José Almandoz, our very informative and witty guide for the day whose 
good English facilitated botanical discussion. The 25-hectare Botanic Garden was born 
in 1986 when Francisco Garin, who managed the Garden until his retirement in 2012, 
started planting exotic trees in the natural forest composed predominantly of Castanea 
sativa, Q. ilex, and Q. robur. Sadly, Francisco could not be with us on our visit. 

The temperatures vary between -9 °C and 35 °C, though they rarely drop below -5 °C, 
(indeed, since 2018, below zero temperatures have not occurred) and can sometimes be 
as high as 40 °C). The site climbs from 120 to 210 m.a.s.l. and basically consists of ridges 
with steep gulleys and slopes, and the soil is clay over chalk. The high annual rainfall – 
between 1,500 and 1,800 mm – combined with this topography that provides excellent 
drainage, plays a crucial role in the successful cultivation of the enormous variety of 
plants that grow so well here, including of course, members of the family Fagaceae.

The paved path that leads from the parking lot to the Visitor Center is lined, amongst 
other things, with Gunnera insignis, tender and beautiful. Passing the Center, going off 
to the right, we enter one of the zones occupied by part of the incredible oak collection of 
this Garden, that includes many of the rarest oaks in cultivation – indeed, some growing 
here can be found nowhere else. 

The New World oaks growing here are, to a large extent, the result of Francisco’s 
numerous trips to Mexico and Central America. Amongst the Iturraran rarities from those 
parts of the world that we had the pleasure of seeing during the day, to name but a few, 
from Costa Rica: Quercus benthamii, Q. brenesii,1 Q. costaricensis, Q. gulielmi-treleasei, 
and Q. irazuensis2; from Mexico: Q. corrugata, Q. jonesii, Q. mcvaughii, Q. oocarpa, Q. 
sapotifolia, Q. segoviensis, Q. tarahumara, Q. trinitatis, Q. urbani, and Q. xalapensis. 

The collection is not lacking in oaks as well as some of their cousins (Castanopsis, and 
Lithocarpus) from Asia: C. fissa, C. indica, L. dealbatus, L. kawakamii, L. lepidocarpus, 
L. pachyphyllus, Q. hypophaea, Q. lamellosa, Q. pachyloma, Q. pentacycla, Q. poilanei, 
Q. tarokoensis, and Q. thomsoniana.

1. Considered by some authors as a synonym of Quercus cortesii.
2. Considered by some authors as a synonym of Quercus costaricensis.
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Photos 3/ (a) Quercus costaricensis; (b) Q. lamellosa; (c) Q. benthamii; (d) Q. oocarpa; (e) Q. praeco; (f) Q. 
urbani (Jardín Botánico de Iturraran, Spain).
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Four of us drove off to the Q. ×turneri (natural hybrid between Q. ilex and Q. robur 
that are abundant in the area) site that Allen Coombes and Maricela Rodríguez discovered 
some years ago. Francisco has found other hybrids nearby, namely Q ×pastorae (Q. robur 
× suber) and possibly a hybrid between Q. robur and Q. rotundifolia.

Besides the rich collection of oaks, we saw five Cercis gigantea3 with excellent leaves, 
Pterostyrax psilophyllus in flower, Clethra pringlei, Magnolia lanuginosa from Nepal, 
Elaeocarpus sylvestris fromVietnam. The provisionally-named Persicaria ‘Iturraran’ with 
flamboyant red flowers tolerating shade, and Boehmeria cylindrica and B. macrophylla 
with striking foliage, were a useful foil to oak leaves. José proudly showed us the yellow-
flowered, provisionally-named, Cornus ‘Iturraran’, that Francisco thinks is a hybrid 
between C. capitata and C. hongkongensis.

Some of us had been keen to see the Brassaiopsis collection, but nearly all the plants 
had been stolen the previous week. This was disappointing for us but enraging for José.

3. An apparently unpublished name.
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Photos 4/ (a) Brassaiopsis mitis; (b) Gunnera insignis; (c) Rhododendron edgeworthii; (d) Heptapleurum 
macrophyllum; (e) Tetracentron sinense; (f) Westringia longifolia (Jardín Botánico de Iturraran, Spain). 
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We had had a marvelous time admiring this extensive collection, and been very well 
guided by José. We returned to the hotel to enjoy another brilliant sunset.

1 October 

We return to France, to the Arboretum de Chocha (Ustaritz) where we are met by 
Michel Duhart and his daughter, Nathalie. Michel, who is 98 years old, has been planting 
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Photos 5/ (a) Quercus bicolor; (b) Q. castanea; (c) Q. gulielmi-treleasi; (d) Q. obtusata; (e) Q. tarahumara 
(Arboretum de Chocha, France). 
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on his three hectares since 1975 – but one could say that he has been planting trees for 
93 years since he planted his first tree when he was 5 years old (Q. rubra) though not on 
this property (see, this volume, pp. 119-128 for a more detailed account of the Arboretum 
de Chocha and Michel’s life as tree hunter/planter). He received an IOS Lifetime Service 
award in 2015, and his oak collection in Chocha is the National Collection of Indigenous 
Oaks of Mexico since 2007.

He discovered the diversity of oaks during business trips to the US and visits to the 
Arnold and National arboreta in 1964. He has assembled his collection with help from the 

Photos 6/ (a) Aextoxicon punctatum; (b) Castanopsis cuspidata; (c) Clethra mexicana; (d) Lithocarpus 
litseifolius (Arboretum de Chocha, France). 
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Association des Parcs Botaniques de France, the IOS, and Francisco Garín, with whom 
he has travelled to many countries, especially Mexico. 

The oaks of Chocha are magnificent. Many of them are between 30 and 40 years old, as 
their size attests: Q. rysophylla is a French champion with a girth of 201 cm; Q. texana, 
347 cm; and, Q nigra, 261 cm.  Quercus insignis in a sunny position, and planted without 
any, protection, thrives here, and two others have been planted in less sunny places. Also 
from Mexico, we saw Q. germana, Q. greggii, Q. mexicana, Q. miquihuanensis, Q. rugosa, 
Q skinneri, and Q. urbani. From Costa Rica, Q. brenesii, from Cuba, Q. sagrana and from 
Asia, a small Q. morii and Q. gilva. 

Other trees we admired include Lindera megaphylla and Tilia monticola, both with large 
leaves, and impressive Taxodium mucronatum,4 T. distichum and Sequoia sempervirens.

It was a wonderful visit of this treasure trove that Michel has devoted much of his time, 
and a large part of his life, to creating. 

We joined the coach again and had an excellent picnic on the journey. Nevertheless, 
eating tomato salad while Bruno, our driver, did his cornering, was a skill we should have 

practiced! 
We arrived at the Château de 

Betbeder, in Saubusse on the river 
Adour, where we are welcomed 
by Mr. Rene Fialon, the godson 
of Eugénie Desjobert who started 
planting the garden we are about to 
visit in the 1840s. There are many 
giants here of stupendous girth, 
including: Magnolia grandiflora, 
423 cm, with exotic, almost crusty, 
bark; Lagerstroemia indica, 625 
cm; Sequoia sempervirens, 607 
cm; Cunninghamia lanceolata, 253 
cm; Cephalotaxus harringtonia 
var. drupacea,5 607 cm – described 
by Hillier and Lancaster (2014) as 
small and bushy, but this girth has 
developed over nearly two centuries; 
Cryptomeria japonica, 407 cm; and, 
near the house, Buxus balearica with 
several trunks of 5 metres.

Shortly after leaving this charming 
house and park of ancient trees, there 
was an interlude while the coach 
needed attention. Luckily the café Chez 
Ninou in Saubusse was able to provide 
morale-boosting refreshments before 
we continued our journey to Auch and 
Le Domaine de Beaulieu where we 

4. Considered a synonym of Taxodium distichum var. mexicanum. 
5. Considered a synonym of Cephalotaxus harringtonia.
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Photo 7/ Ginkgo biloba (Château de Betbeder, France). 
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spend the night. We are joined there by the enthusiastic Franklin Picard (founding member of 
the French Conservatoire des Collections Végétales Spécialisées).

2 October 

We travel for one hour to the Arboretum de la Bergerette (Saint-Sardos), created by 
Shaun Haddock, where we are met by Shaun, Cécile Souquet-Basiège, his companion, 
and Tina Glassenbury, President of the Association pour la Conservation de L’Arboretum 
de La Bergererette (a non-profit organization created in 2018). The oak collection here 
received the label of National Collection of Indigenous Oaks of North America in 2012.

The Arboretum covers 15 hectares 
of pH neutral land with a summer 
drought ridge sloping down to 
damper valleys. Temperatures range 
from -7 °C to 40 °C. Over the years, 
the Arboretum has survived through 
various natural mishaps like the 
terrible drought in 2003, severe 
storms in 2009 and 2015, and a very 
rough February 2012 with -13 °C 
once and temperatures below zero 
for one week. Shaun started planting 
in 1990, and went on collecting 
expeditions in many places, including 
to the Swat Valley in Pakistan where 
he found, amongst other things, Q. 
baloot. His oaks come largely from 
wild-collected seed, from his own 
collecting, and from Allen Coombes 
and Béatrice Chassé.

We started from a gravel garden 
with Erythrostemon gilliesii in 
flower, Prunus zippeliana with 
splendid bark, Pistacia chinensis, 
Zanthoxylum simulans with good-
size pepper seeds and calcified 
thorns on its trunk, and Pinus 
bungeana. Then we admired Q. 
baloot, Q. grisea, and Q. myrtifolia. 
Unique in Europe, a grove of four Q. 
baloot include specimens from both 
high- and low-elevation collections, 
with the former sporting spinier 
leaves and acorns that germinate 
earlier than those of the latter.

As we continue our stroll we are 
greeted by Q. pacifica, an elegant, 

Photos 8/ Morphological differences between leaves of Quercus 
baloot from (a) a high-altitude provenance, and (b) a low-
altitude provenance (Swat Valley, Pakistan).
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spreading shrub endemic to the 
Catalina islands of California, 
shrubby Q. aucheri and Q. 
macrolepis from Turkey, and Q. 
ithaburensis from Haifa, Israel. 
We noted the savanna planting of 
fifteen Q. douglasii, the California 
blue oak, a difficult tree in 
European gardens, and a splendid 
Pinus sabiniana, the Californian 
ghost pine, with typical spreading, 
drooping branches and huge cones, 
25 cm in length.    

We walked along the edge of the 
plateau inhabited by Q. greggii, Q. 
invaginata (from Allen Coombes 
collections), Q. hintoniorum (from 
Thierry Lamant and Béatrice Chassé 
collections in Coahuila, Mexico), 
and Q. miquihuanensis (from a Nick 
Macer collection in Tamaulipas, 
Mexico), approaching 6 meters. 
Following these, Q. velutina with 
its glossy leaves, Q. coccinea with 
autumn color developing, and an 
excellent Q. canbyi (from a Thierry 
Lamant collection in Nuevo Leon, 
Mexico). 

We started our way back to the 
house at the Carya collection that 
includes C. ovata, C. laciniosa, 
C. texana, C. cordiformis, and, 
Shaun’s favorite, C. glabra subsp. 
megacarpa that has fine leaflets 
and is late in taking autumn color. 
Passing some figs – Ficus carica 
‘Noir de Caromb’ was especially 
delicious! – we arrive at the French 
champion Q. affinis with a girth of 
143 cm, followed by a much smaller 
Q. alnifolia with its golden-orange 

indumentum (although endemic to Cyprus, this species enjoys the shade here), and a Q. 
crispipilis, contender for the title of French champion, grown from fruit from Hackfalls 
Arboretum (New Zealand). We also saw Q. faginea subsp. alpestris collected near Puerto 
Galis, Spain.

After a delicious al fresco lunch we walked down the hillside, past a large, craggy, 
native Q. pubescens and contrasting, graceful Juglans microcarpa (of small fruit), the 
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Photos 9/ (a) Pinus bungeana ; (b) Pistacia chinensis (Arboretum 
de la Bergerette, France).  
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Photos 10/ (a) Quercus pacifica; (b) Q. ithaburensis; (c) Q. macrolepis; (d) Q. myrtifolia; (e) Q. canbyi; (f) Q. 
crispipilis (Arboretum de la Bergerette, France). 
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Photo 11/ French national champion Quercus affinis with a girth of 143 cm (Arboretum de la Bergerette, 
France).



Texan walnut. Then, Q. dolicholepis whose acorns with basal ruff were showing well (an 
Allen Coombes collection from China); Q. buckleyi from Texas that tolerates lime; and a 
large Q. castaneifolia contrasting with a smaller Q. castanea from Michoacan, Mexico. 
A grove of three Q. rysophylla led to a discussion about the significance of leaf petioles. 
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Photos 13/ (a) Quercus longispica adult leaves (Arboretum de la Begerette, France); (b) Q. longispica juvenile 
leaves (Arboretum des Pouyouleix, France).

a b

Photo 12/ Quercus dolicholepis (Arboretum de la Bergerette, France). 



We passed a Q. variabilis, with two others nearby for comparison; Q. griffithii from 
Wuliang Shan (Yunnan); very tender Q. hondae from South Japan from Mallet Court Nursery; 
Q. longispica from China, with gold indumentum; and, Q. stellata with very varied leaf shape 
grown of acorns collected from the South Carolina State champion in Brunson.

We noted Q. graciliformis, a species that some think may be part of a continuum that 
includes Q. canbyi and Q. cupreata, spreading across Texas into Coahuila (Mexico). 
Along the valley floor we admired a very rare Platanus occidentalis (buttonwood or 
American sycamore), which doesn’t thrive in the UK, and two splendid Taxodium 
ascendens6 with high, airy branches and five Taxodium distichum, two of which were 
recovering well from severe wind damage to their tops.

6. Considered a synonym of Taxodium distichum var. imbricatum.
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a b

Photos 14/ A great year for acorns at the Arboretum de la Bergerette: (a) Quercus hinckleyi; (b) Q. laceyi; (c) 
Q. oblongifolia; (d) Q. rysophylla; (e) Q. saltillensis; (f) Q. xalapensis. 
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Under kind weather, we had tried 
to do justice to this extensive, very 
varied and interesting collection. 
We boarded our coach curious about 
our upcoming stay in a youth hostel 
– with mention of shared facilities – 
located in the village of Cadouin, in 
an old Cistercian abbey built in the 
11th to 12th centuries. 

3 October 

The next morning we are off 
to visit the Arboretum de Sautet 
(Molières) where we are welcomed by Isabelle and Remmert Laan, and we march off in 
fine drizzle over an extensive meadow past a majestic Cedrus atlantica (Atlantic cedar). 
The periphery has interesting planting, with a young Zelkova carpinifolia, two Z. serrata, 
one with small leaves and much seed, and another with larger, normal-sized leaves and 
no seed, Z. schneideriana, a species that can grow to 30 meters in its natural habitat in 
China where it is widespread, and, Z. sicula, from Sicily, shrubby, rounded leaves with 
finely toothed edges, described in 1991. 

We noted Ulmus chenmoui that has some resistance to the fungus Ophiostoma novo-
ulmi, responsible for current Dutch elm disease pandemics. This pathogen was imported 
into the UK in the early 1970s, killing at least 80% of the English population of elms, a 
major aspect of the landscape since before Constable.7  There was also Ulmus crassifolia, 
the Texan cedar elm, with small leaves and corky, scaly ridges on the branches. We 
passed Q. falcata with asymmetric leaves, to 30 cm long, that grows to 44 meters in 
Marengo County, Alabama; then Q. ilicifolia, Q. myrsinifolia, Carpinus chinensis,8 
Tilia maximowicziana with 18-cm-long, rounded leaves, Cercis racemosa that also had 
impressive leaves, and Celtis biondii which is resistant to drought and heat – though this 
is not too relevant on the day of our visit!   

We entered a shaded area that offers protection to summer temperatures of up to 40 
°C, where we find Magnolia globosa, Ostryopsis davidiana from China, similar to Ostrya 
but with long, stalked, clustered fruits, not racemose; Mahonia ×savilliana, which is 
a variable hybrid described from a plant at The Savill Garden in Windsor (UK); and, 
Viburnum lentago with good autumn tints and small fruits like bloomy, blue-black 
damsons. Other fruiting trees here included Diospyros kaki, the Chinese persimmon, D. 
japonica, D. virginiana and Pseudocydonia sinensis with 18-cm-long yellow fruits. 

We noted some oaks as well, including: Q. glabrescens and Q. martinezii from Mexico; 
Q. buckleyi and Q. emoryi from the United States; and, from Asia, Q. rehderiana, and 
a large Q. baloot in a prominent position in a formal area of the park that was growing 
exceptionally well.

We left the area near the Château and walked down the curving drive lined with Tilia 
cordata, past areas of woodland with regenerating chestnut Castanea sativa, and reached 
another planting area.

7. John Constable (1776-1837) was an English landscape painter in the Romantic tradition.
8. A synonym of Carpinus cordata var. chinensis.

Photo 15/ Cedrus atlantica (Arboretum de Sautet, France).



We admired Hesperocyparis bakeri,9 which grows to 25 meters in its restricted range 
in Oregon and California. The cones need fire to open so regeneration is poor due to 
fire suppression policies needed due to the extensive fires in California. Continuing on 
we find Magnolia macrophylla with vast leaves and basal auricles; Lindera benzoin, 
L. obtusiloba, and L. triloba; Eucommia ulmoides with large glossy leaves; Sorbus 
vestita10 with leaves 25 cm long, and green fruits speckled brown, “One of the most 
handsome of all hardy trees.” (Hillier and Lancaster 2014); Cornus elliptica11 with 
2.5-cm red fruits; Acer velutinum12 with a red petiole longer than the leaf; Populus 
szechuanica, fast growing with a reddish midrib on the underleaf, and very similar to P. 
lasiocarpa; Acer caudatum subsp. prattii13 from Yunnan, tender; Chimonanthus nitens, 
flowering as we visited; Xylosma japonica14 with spines on the lower branches; Gleditsia 
triacanthos f. inermis armed with spikes too, and with brown bark glistening remarkably 
in the wet, showing clearly its prominent lenticels; Sinocalycanthus chinensis15 whose 
flowers consist of tepals (sepals and petals fused into one structure, a primitive, ancient 
form); Q. bicolor with good flaking bark, and polished green leaves 18 cm long; and Q. 
sideroxyla with white indumentum from Mexico.

Amongst the conifers that caught our attention was Hesperocyparis guadalupensis,16 
a very rare tree from Guadalupe Island (Mexico) where moisture derives from fogs. This 
species can reach 20 m in its natural habitat where the population is now thriving since 
the goats were moved from the island. From northwest Turkey, Abies nordmanniana 

9. Considered a synonym of Cupressus bakeri.
10. Considered a synonym of Griffitharia vestita. 
11. Considered a synonym of Cornus capitata subsp. angustata.
12. Considered a synonym of Acer heldreichii subsp. trautvetteri.
13. Considered a synonym of Acer caudatum subsp. multiserratum.
14. Considered a synonym of Xylosma congesta.
15. Considered a synonym of Calycanthus chinensis.
16. Considered a synonym of Cupressus guadalupensis.
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Photo 16/ Quercus baloot (Arboretum de Sautet, France). 
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subsp. equi-trojani (formerly A. nordmanniana subsp. bornmuelleriana) that can be 
identified by the two white bands of stomata on the underside of the leaves; and, from 
Western North America, Tsuga mertensiana, a beautiful tree with spire-like habit.

We had had an intensive day and seen many rare and unusual species. The park, with 
its many different areas, from the meadow with the majestic Cedrus atlantica where 
we initiated our visit, to the formal area leading from the house, and on to the different 
shelter-providing woodland areas, and the large arc next to the road, was thoroughly 
maintained and impressive. 

The rain had varied throughout the day, and did not allow for much photography, but 
morale was raised by the exceptional lunch. 

We had been spoiled…in more ways than one! 

4 October 

We emerge from our hostel early in the morning onto the deserted square of Cadouin. 
It is like a set for a Shakespearean play, with yellow lighting and the austere early 
medieval abbey. The coach rumbles into view, we board and set off into the darkness, 
headed north to the Arboretum des Pouyouleix (Saint-Jory-de-Chalais). Elisabeth plies 
us with breakfast, croissants and pains au chocolat. The day lightens onto charming, 
misty countryside, irregular small fields and scattered farms. We cross the Dordogne 
River, passing signs to “Lascaux 42 km”, as well as signs for foie gras, a local delicacy, 
albeit controversial. 

We reach our destination at 9 a.m. and are welcomed by Béatrice Chassé and 
Gérard Lionet. Béatrice explains that the Arboretum covers 25 hectares, is organized 
geographically, and that they have been planting for 18 years. Rainfall is about 1,000 
mm per year, temperatures range from -5 °C to 39 °C, the soil is slightly acidic and the 
topography varied. The Arboretum des Pouyouleix is the French National Collection for 
the genus Quercus since 2012, and in 2022 received Jardin Remarquable accreditation.

Photos 17/ (a, b) Quercus miquihuanensis; (c, d) Q. aff. miquihuanensis (Arboretum des Pouyouleix, France).
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We start with a group of four trees including two Q. miquihuanensis and two 
provisionally named Q. aff. miquihuanensis (an Allen Coombes collection). Not far, a 
bushy clump of three Q. depressa covers an area of 4,2 m long × 2,5 wide × 1,2 m tall. 
In spring they become very decoratively covered with pink catkins, and are followed by 
burgundy new growth.

In this area not far from the house, we see 
Q. resinosa with new, pink leaves. Though 
“dead” every year following winter, it 
grows back every spring after being cut 
to the ground. Quercus liebmannii, Q. 
engelmannii and Q. germana are similarly 
affected, though the latter never has to be 
cut back entirely, and, after a few years, Q. 
engelmannii grows normally.

In the area between the house and the 
pond, we admire Q. carmenensis, from 
Coahuila (Mexico); several Arbutus 
including A. xalapensis from Texas; 
and, Q. brandegeei from southern Baja 
California (Mexico), an extremely rare 
and endangered species. There are shrubby 
oaks such as Q. ajoensis, Q. chapmanii, Q. 
deliquescens, Q. palmeri, Q. pringlei, and 
Q. havardii, a species that forms extensive 
thickets and shows great variation in leaf 

morphology across its range through New Mexico, Texas and Oklahoma.
We enjoy the rather frilly pinkish flowers of Chilopsis linearis before returning to 

oaks. Béatrice had warned us: though the oak collection represents a little less than half 
of the taxa planted here the tour she is taking us on is oaks all the way. 

Quercus crassifolia, planted in 2008 at 45 cm, is already 13 meters tall with excellent 
bark. Next to it, Q. grahamii is growing strongly as are Q. hemisphaerica, Q. sartorii, 
and Q. acerifolia. I note that Q. sideroxyla, a group of three with a fourth not far away, is 
excellent, with bold leaf shapes. 

Over the bridge that crosses the stream leading to the pond, we note close planting of 
three Q. saltillensis to produce a grove (similar to the three Q. sideroxyla and four Q. 
flocculenta seen previously) contrasting with well-separated trees, able to develop their 
full stature and character. 

Continuing through North America we see Q. parvula17 from Santa Cruz Island 
(California), and Q. planipocula and Q. durifolia, both from Mexico. In the midst of 
several Q. mexicana and Q. crassipes, Béatrice showed us that Q. crassipes has up to 19 
pairs of secondary veins nearly at right angles with the midvein, whereas Q. mexicana 
never more than 12 that form acute angles.

 Near the border between North America and Asia, we find: Q. hypoleucoides making 
a good tree with white indumentum; Q. ×bushii showing hybrid vigor and autumn color; 

17. Following Greene, who originally described the species Q. parvula (Greene 1887) but then changed his mind and lumped it together 
with Q. wislizeni (Greene1889-1890), Kevin Nixon also considered this taxon a synonym of Q. wislizeni, until genetic studies showed the 
contrary (Nixon 2002). For Keuter and Manos (2019) Q. parvula var. shrevei seems to be the only valid taxon (though more study is nee-
ded), whereas what is referred to as Q. parvula is a hybrid with Q. wislizeni and/or Q. agrifolia. 
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Photos 18/ (a) Quercus depressa; (b) Q. resinosa 
(Arboretum des Pouyouleix, France).
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and Q. porphyrogenita, Q polymorpha and Q. chihuahuensis, growing slowly. We liked 
the variety of leaf shape of the Q. calophylla (formerly Q. candicans) not far from a small 
Q. castanea of good shape. Béatrice proudly showed us the small, 2021 late winter/early 
spring plantings of several species new to the collection including Q. meavei. 

The border is composed of non-
oak taxa…that we do not stop for. 
Our first Asian oak, a large Q. 
myrsinifolia, was followed by many 
others: Q. gilva was developing 
a trunk with grey shaggy bark; 
Q. hypargyrea with very silvery 
indumentum; Q. morii from 
Taiwan with showy lenticels on 
branchlets; attractive Q. salicina 
with burgundy-colored new growth, 
becoming pink and then green; and 
Q. acuta with red petioles.

In addition to these 
Cyclobalanopsis, other Asian oaks 
included Q. acutissima subsp. kingii, Q. dolicholepis, Q. franchetii, Q. longispica, Q. 
senescens, Q. tatakaensis, that can reach 20 meters, and Q. tarokoensis, generally a shrub 
of 2 meters but occasionally a tree reaching 12. We also see an excellent Castanopsis 
purpurella and several Lithocarpus and Castanea.

Leaving Asia behind us, we enter a European section where we note, from Mount 
Hermon (Israel), Q. look; Q. afares from Algeria; Q. protoroburoides, a new species 

Photos 19/ (a) Quercus sideroxyla; (b) Q. grahamii (Arboretum des Pouyouleix, France).
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Photo 20/ Quercus ×bushii (Arboretum des Pouyouleix, 
France).



(Tashev and Tsavkov 2017); and Q. brantii, an excellent tall tree, dominant in Zagros 
and in the Kurd Mountains, described in 1840 in honor of James Brant, British Consul 
in Erzurum. 

As we make our way back to the house where lunch awaits, the pond is on our left and 
the Maple Valley slopes down to the right. Along the way, there was a grouping of three 
Q. opaca planted (spring 2021) measuring only 4 cm: planters are becoming braver using 
ever-smaller saplings. But of course they had deer fencing.
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Photos 21/ (a) Quercus salicina; (b) Q. myrsinifolia; (c) Q. acutissima; (d) Q. dentata; (e) Castanopsis purpurella  
(Arboretum des Pouyouleix, France).
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After lunch, we only have two hours before our departure. A quick stroll down the 
north side of La Grande Prairie, to the west of the house (this morning we went south), 
reveals more oaks: Q. boyntonii, critically endangered, now only found in Alabama; Q. 
viminea, elegant, from Mexico; Q. ilicifolia, of graceful spreading shape; Q. inopina, 
from the sand dunes of Florida; and from California Q. agrifolia and Q. tomentella, with 
good glossy leaves.

We do not have the time for a close look at what is growing on the slopes nor along 
the Côle River, but from two different vantage points we can see some of the trees. The 
first overlooks a European slope, the second, a North American slope, with a view on the 
river (part of North America). 

As we head back, we have another view on the river across a Mexican slope with 
Q. acutifolia, Q. acherdophylla, Q. delgadoana, Q. toxicodendrifolia, and, all the way 
down at the bottom, a 19.8-meter Q. palustris. The last leg takes us by a grove of six Q. 
rysophylla, of between 12 and 15 meters tall.

We had done our best with this colossal collection that counts 226 species, 66 hybrids, 
14 subspecies, 8 varieties, 5 question marks, and 2 cultivars. After 18 years, the trees are 
already showing their distinctive characteres. Different planting patterns allow big trees 
to develop their majesty, contrasting with those remaining as bushes, or merging into 
groves. Béatrice had provided a speedy and most informative tour to this extensive and 
efficiently managed collection. We learned of their successes and failures and especialy 
that we should not to give up on a species if one tree dies, indeed, not to give up on a 
battered tree: they can revive.

Conclusion

Our excellent lunch was our last meal together so speeches were made and presents 
offered to Elisabeth, our marvelous, kind, efficient, and energetic leader. During our 

Photos 22/ (a) Quercus ilicifolia; (b) Q. viminea; (c) Q. inopina (Arboretum des Pouyouleix, France). 
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voyage morale was maintained by a continuous provision of treats, and when there were 
difficulties the solution was effective and immediate. 

We visited very different tree collections of great quality, and stayed in superb hotels. 
We enjoyed fine dining. A brilliant holiday – where next?  

Participants. Véronique Goblet d’Alviella, Koen Camelbeke, Béatrice Castelein, Daphné Lippit, Joke 
Ossaer, Elisabeth Ryelandt, Sébastien Ryelandt, Philippe de Spoelberch (Belgium). Franklin Picard, 
Blandine Renard (France). Caroline Boisset, Rowan Griffits, Marie-Christine de Laubarède, Aude de 
Liedekerke, Stephen Wood (UK). 

Photographers. Photos 1-3b, 4, 6, 7, 9, 10d-f, 13b, 15, 18-19a, 21a, b, e, 22b,c, 23: Koen Camelbeeke. 
Photos 3c-f, 5, 10b-e, 11-13a, 14, 16, 20, 21c, d, 22a: Philippe de Spoelberch. Photos 8, 10a, f: Shaun 
Haddock. Photos 17, 19b: Béatrice Chassé
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Photo 23/ Quercus pringlei, Q. palustris, Q. velutina, Q. hemisphaerica from left to right (Arboretum des 
Pouyouleix, France). 
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Photo 1/ Michel Duhart in Costa Rica in 2016, visiting the Jardín Botánico Wilson.
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Introduction

I have always been drawn to trees. I remember planting a Quercus rubra in my family’s 
garden when I was five years old. Now it’s huge!

In 1975, I came into the possession of a plot of land on the outskirts of Ustaritz in the 
French Basque Country where I could create a small arboretum. The plot’s dimensions, 
orientation and composition were a rather good match for my projects: three hectares 
along a north-south slope with moderately acidic soil (pH 5-6). Vegetation in the Basque 
Country enjoys a fairly favorable climate with relatively mild winters, bright sunshine 
and lots of it, and high annual rainfall (approximately 1,500 mm per year). 

The most important drawback of the site is the proximity to the Atlantic Ocean and 
the resulting frequent, strong, sometimes gale-force, winds blowing from the south 
and especially from the west. In winter, the hot southern winds can induce dramatic 
temperature changes, for example, from -4 °C to 10 °C. Because of the rather shallow 
soil (the schist formations are visible on the surface in some places) the trees are even 
more vulnerable to wind since their roots have difficulty reaching deep into the ground. I 
have therefore been sad to see some of my most beautiful trees fall. In comparison, deer 
do not represent a serious problem, though their presence requires me to protect young 
seedlings with fencing. 

Oaks from around the world

All in all, the climate here is certainly very conducive to rapid tree growth. For 
example, a Q. texana, from an acorn collected in New Orleans (USA) in 1992, is now 
over 30 m tall and the circumference of its trunk, measured at one meter from the ground, 

Photos 2/ (a) Q. texana, 30 m tall; (b) the tallest Quercus rysophylla in cultivation (25 m).
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is 2.35 m. I planted a Q. rysophylla, from Mexico, at the same time and it has thrived 
extraordinarily, measuring today 25 m with a circumference of 1.75 m, said to be the 
largest cultivated specimen in the world.

One of the first trees I planted, in 1975, was a Q. phellos, a species I greatly admired 
after seeing it for the first time touring the grounds of George Washington’s home in 
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Photo 3/ Quercus falcata, one of Michel Duhart’s first encounters with oaks.
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Mount Vernon (Virginia, USA). It 
may seem hard to believe today but 
at that time trees of this species were 
virtually unknown in France. Today, 
that Q. phellos has a circumference 
of 2.90 m. From acorns collected at 
the same time, a majestic Q. nigra, 
with lobed, spatulate leaves, was 
also planted in 1975. Today it has a 
circumference of 2.6 m measured 1 
m from the ground.

During my travels in the United 
States, I often noticed a magnificent 
oak tree in Virginia with a remarkable 
growth habit and beautiful leaves: 
Q. falcata. This tree is difficult to 
propagate since it rarely bears fruit 
and because its decomposing foliage 
releases salicylic acid that hinders 
acorn germination. It has shown 
excellent growth here but has been 
surpassed by its close relative Q. 
pagoda that has become one of the 
most beautiful oaks in the garden. 
When I was in Virginia visiting a 
forest, the guide had us stop beneath 
a beautiful Q. stellata. He explained 
that an important meeting had been 
held in the shade of this tree in the 
18th century, resulting in a peace agreement between the Native Americans and European 
settlers. The Q. stellata in Chocha is a direct descendant of this historical tree! Another 
remarkable American species is Q. hemisphaerica, with its slender, leathery leaves; a 
beautiful tree that has grown to a circumference of 2.20 m. 

A fairly unusual oak species, Q. urbani, with a maximum height of 15 m, can be found 
near Taxco, in the Mexican state of Guerrero. The tree’s thick, stiff leaves with a cordate 
base are very convex, which explains the vernacular name, encino cucharillo (spoon 
oak). Planted in 2004 it has grown very slowly and has not yet fruited. A very similar oak 
that I saw in Oaxaca is Q. conzattii, distinguishable from the former by smaller leaves 
and, in my garden in any case, faster growth. The evergreen Q. affinis, which I also 
found in Oaxaca, has a wide silhouette, not usually exhibited by this species. Also from 
Mexico, my collection from Michoacan, the fast-growing Q. magnoliifolia, with large, 
evergreen, leathery leaves has the reputation of not being able to withstand cold weather, 
but it has grown very well here. My specimen, planted in 2013, is already 15 meters tall, 
and growing rapidly. Another native of Mexico (and also Guatemala) is the graceful Q. 
laurina that has reached 20 m in height and fruits abundantly.

During my travels there, Costa Rica seemed to me be one of the few countries where 
nature is respected. The rather wet climate and fertile volcanic soil are conducive to the 

Photo 4/ Quercus affinis, with a wide silhouette, not common 
for this species.



extraordinary growth of trees. It is 
not uncommon to find one-hundred-
year-old trees (and laws protecting 
them from being turned into lumber), 
with trunks reaching heights and 
widths that are unheard of in 
Europe. Quercus gulielmi-treleasei, 
with evergreen foliage, is a member 
of this family of giants. The one 
growing here, from a trip with my 
friend Francisco Garín, has grown 
remarkably well and produces fruit 
abundantly. It is somewhat hindered 
in its development by the extreme 
sensitivity of young branches to 
even the slightest frost. Quercus 
brenesii, also native to Costa Rica 
but with deciduous leaves, is hardier 
though more sensitive to drought. 
It has grown less rapidly than the 
previous species but has a larger 
crown. Like Mexico, Costa Rica 
is home to a significant number of 
Q. insignis. Analysis of the acorn 
cupule reveals a few differences 
that distinguish it from individuals 
of this species growing in Mexico. 
The Costa Rican cupules are deeper 
with much thicker scales. Quercus 
costaricensis, with thick leathery 
leaves, can grow to great heights 
but the one planted here has grown 
rather slowly.

Not far from the Q. falcata 
mentioned above, a dense group of 
two Asian evergreen oaks catch the 
eye: Q. myrsinifolia and Q. glauca. 
They both have a rounded crown 
and tough, elliptical, or ovate- to 
lanceolate-ovate-shaped leaves. 
These, and other similarities, have, 
in the past, led some to doubt 
whether they are truly two different 
species. More than 15 years ago, 
I was sad to watch as the only Q. 
mongolica, another Asian oak in my 
garden, lost its beautiful appearance 
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Photo 5/ Quercus laurina, 20 m tall.

Photo 6/ Quercus gulielmi-treleasei, from Costa Rica, grows 
well but can suffer from even the slightest frost.
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and seemed doomed to disappear. Determined to save it, during the winter I planted a 
young Q. robur, cut it down to 15 cm from the ground and grafted a scion taken from my 
Q. mongolica. It worked perfectly and the graft took, as can be seen in the photo. Another 
Asian oak that grows well here and that fruits abundantly is Q. variabilis, with a wide 
distribution (China, Korea, Japan, Taiwan, Tibet). It is the Asian cork oak, and indeed, 
the corky bark is reminiscent of Q. suber.

The Arboretum National des Barres (Nogent-sur-Vernisson, France) is home to an oak 
tree formed of several trunks, none of which are more than eight meters in height. It is Q. 
hypargyrea (labelled as Q. ciliaris1) native to China. Though this tree has the reputation 
of never bearing fruit, I found at the base of the tree a tiny seedling that had evidently 
grown from one of its acorns. This seedling became an inhabitant of this garden and 
has grown well, producing fruit sporadically. At Chocha, there are other descendants of 
trees from France’s historical gardens. For example, Q. cerris, here a spectacular tree 
with a circumference of 2.40 m (measured at one meter from the ground), comes from 
seed collected at the Jardin des Plantes (Paris), and the seed of our extraordinary Q. 
macrocarpa comes from the tree, planted there in 1811, born of acorns collected by the 
great botanist and discoverer F. André Michaux.

But not only oaks

There are other trees here at Chocha with historical origins…
In the courtyard of the Musée du Louvre in Paris, where the glass pyramid designed 

1. Quercus ciliaris is a renaming of Q. glauca f. gracilis, which Rehder & Wilson (1917) regarded as a small-leaved form of Q. glauca 
with leaves up to 8 × 2.5 cm. Comparing it to Q. myrsinifolia they stated that it differed in having the leaves pubescent rather than 
glabrous beneath. They wrote that it was not common in western Hupeh and grows with the type species. The original Wilson specimen 
shows leaves similar to Q. glauca but narrower. For other plants grown as Q. ciliaris, see Q. hypargyrea.

Photos 7a-b/ Quercus mongolica

a b



by Ieoh Ming Pei and built from 1985-1989 now stands, there was once a square whose 
only attraction was a beautiful Koelreuteria paniculata about ten meters tall, habitually 
covered in beautiful yellow blossoms in July and August (whence the common name 
of “golden rain tree”). The square is no longer there, but the tree that used to be there 
lives on thanks to a seed I picked up thirty years ago. Unfortunately, my tree is not very 
beautiful and has never flowered, perhaps due to its shaded location in the garden.

Approximately twenty years ago, a monk from the nearby Abbaye Notre-Dame-de-
Belloc (Urt) gave me a Cunninghamia sinensis,2 a beautiful conifer native to south-
central China. This tree now stands a proud 25 m tall.

Next to the K. paniculata mentioned above, I planted a Quillaja saponaria, or soapbark 
tree, from Chile, a perennial that is much more vigorous than its aforementioned Asian 
neighbor. Mine is already more than 20 m tall and produces abundant fruit (the fruit, 
featuring five leathery follicles, is not very impressive). In markets in Talca, you can find 
stands selling quillaja bark used for washing clothes and wool.

If you visit the Cordillera de Nahuelbuta in Chile, you can admire beautiful forests of 
Luma apiculata, a tree in the family Myrtaceae with a reddish trunk and contrasting dark 
green, highly fragrant foliage. In the summer, it is covered with white flowers of four 
petals, which later yield round, glossy, black berries. This tree, which has grown to about 
10 m, is very hardy here. 

Also in Chile, near the border with Argentina, another tree caught my eye: Myrceugenia 
exsucca, also in the family Myrtaceae. Evergreen, with a straight, cylindrical trunk, it can 
grow to 10 m. The trunk appears to be covered with thick vines but in reality, the tree 
branches out near the ground and these branches grow very closely together, creating this 
appearance. The species is very hydrophilic and thrives on the banks of ponds and rivers. 
Those I have planted have not yet produced flowers, but they are very robust and both 
winter- and drought-hardy.

Lomatia dentata, in the family Proteaceae, is fairly common in the region around 
the Chilean city of Valdivia. It is an evergreen shrub with green and glossy foliage. In 
southern Chile, one can also find Aextoxicon punctatum, a dioecious evergreen that can 
attain heights of 20-25 m and that produces small, highly poisonous cherry-like fruit (the 
deer won’t touch them!). In the Central Valley of Chile, grows the 20-m-tall Peumus 
boldus (common name boldo) with dark green, aromatic foliage and edible fruit. The 
leaves are sometimes used medicinally to treat liver diseases. The native range of Melia 
azedarach is tropical and subtropical Asia to northern and eastern Australia but is very 
commonly planted in Chile and Argentina (and I have seen them lining the avenues of 
Barcelona). Its deciduous leaves produce beautiful but short-lived blossoms in the spring. 
The tree’s grape-size fruit is not very fleshy. The four species just mentioned are thriving 
at Chocha, all having attained more than 20 m in height.

The magnificent Pinus taeda (loblolly pine) from the Southeastern United States has 
grown to more than 30 m, making it an exceptional specimen in this garden where it is 
perfectly winter-hardy. Another American species planted nearby, Gleditsia triacanthos, 
a honey locust, has single or branched thorns covering its trunk, and measures about 20 
m with a circumference at breast height of 1.16 m.

The genus Carya is represented in this garden by C. aquatica, a native of central and 
Southeastern USA, and two other species native to the United States: C. ovata, with bark 
that peels off in long strips, and C. glabra, which produces abundant fruit. 

2. A synonym of Cunninghamia lanceolata.
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There are also maple trees at Chocha. One is Acer laevigatum, native to the Himalayas, 
and, in France, can only be cultivated in the southern part of the country, while the other, 
A. macrophyllum, native to the Western United States, is much hardier. The leaves of both 
of these trees turn a beautiful yellow-orange color in autumn. 

Not far from Chocha, in the village of Espelette, the Lazarist missionary Armand 

Photo 8/ Cunninghamia lanceolata, 25 m tall.



David was born in 1826. After 
his missionary endeavors in 
central China, where he had won 
the hearts of the local people, he 
became a naturalist scholar with a 
global reputation. He was the first 
European to describe the panda as 
well as many other animal and plant 
species. When I say he won the 
hearts of the local people, it is no 
exaggeration: just a few years ago, 
a delegation from his native village 
was invited to visit the region where 
he proselytized and they received 
a very warm welcome. One of the 
many plants named to honor Father 
David is Keteleeria davidiana, a 
conifer that can reach a height of 
30-35 m in its native habitat. The 
one planted in my garden is 10 m 
tall and has not yet bloomed.

I will conclude my visit with 
an anecdote about Q. pyrenaica, 
an oak native to this region. It can 
reach a height of 15-20 m and was 
extensively planted here for the 

tannins found in its bark. When this industry began using chemical products, the need 
to plant Q. pyrenaica fell out of fashion. With an Argentinian botanist some years ago, 
we found two beautiful specimens in the Col d’Ipharlatze in the Basque Country, at an 
altitude of 400 m with many acorns on the ground that my companion avidly stuffed into 
his bag!

This description is perhaps brief, but my goal was to provide an overview rather than 
an exhaustive inventory. My main ambition was to avoid boring readers and perhaps also 
to invite them to come and discover all that I could not express in my story. 

Photographers. Photo 1: Francisco Garín. Photos 2-9: Nathalie Duhart.
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Photo 9/ Melia azedarach
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Introduction

You are never far from an oak in New York City: you can find them in the streets, in 
the squares, in the smaller parks, in the grand landscaped parks, in the nature reserves, in 
the wild forests, along the riverfronts and beaches. Some grow spontaneously, the others 
have been planted for reasons ornamental, environmental, or monumental: enhancing the 
beauty of streets and parks, improving the quality of urban life, or serving as memorials 
to key events and persons in the City’s past. During a couple of short sojourns in the 
Big Apple, I dedicated some time to studying their diversity, history, and performance 
in the various locations where they are found. Then I looked for a way to tell their story. 
Garden designer Piet Oudolf once said, “Plants are characters I compose with and I put 
them on the stage” (Bradshaw 2019). Given New York’s rich theatrical tradition, perhaps 
we could take his cue and consider the oaks as actors interpreting characters in a play. So 
let us pretend for a moment that all New York’s a stage and all the oak trees in it merely 
players. You, reader, can be a producer putting together a theater company, and I will 
be the casting director proposing who might best play the different roles called for in a 
Broadway show.

Enter the King

There would be little doubt as to who should play the lead: Quercus palustris (pin oak) 
in New York is king of the hill, top of the heap. It is the species of oak that has most often 
been planted as a street tree and even makes it into the top five of any tree species planted 
in New York City’s streets: only the urban tree superstars Platanus ×acerifolia (London 
planetree), Gleditsia triacanthos (honey locust), and Pyrus calleryana (Callery pear) 
have higher billing. New York’s streets are a hostile environment for trees – you might 
say, if a tree can make it there, it would make it anywhere – but (king)pin oak’s backstory 
of adaptation to swamp conditions means it is able to withstand occasional flooding 
and low oxygen levels found in urban soils; it is also tolerant to drought and is easy to 
transplant due to its shallow root system (Barnard 2002). It seems to thrive in New York 
despite the cement and the exhaust fumes and the winter salt, presumably thanks to the 
acid soil that this species craves and is found in most of the City. I saw very few pin oaks 
showing signs of chlorosis – a typical fault of this species when soil is alkaline – and 
the majority seemed very healthy. Though another dozen oak species are recorded in 
the 2015–2016 Street Tree Census (see Table 1), Q. palustris clearly has the best agent: 
over 53,000 specimens recorded, versus 8,400 for the second most-planted oak, Q. rubra 
(northern red oak). It is worth noting that at a genus level, oaks are second only to maples 
as the most planted on the streets of New York.

Quercus palustris puts in outstanding performances as a specimen tree in the City’s 
parks and gardens: perhaps the best I have seen is in the Brooklyn Botanic Garden, 
dominating the lawn next to Magnolia Plaza; a massive Q. palustris in nearby Green-
Wood Cemetery offers stiff competition, its huge straight trunk standing guard over 
Cedar Dell, a circle of old gravestones dating back to the 1700s and moved from the 
Dutch Reformed Church’s churchyard in the mid-19th century (Richman 2011). In 
Central Park it is one of the most common trees, ranking second behind top-billed 
Prunus serotina (black cherry), of which there are close to 3,800 (Chaya and Barnard 
2013). Like a versatile lead actor, it is not above forming up in a chorus line when 
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the script calls for it: a magnificent planting runs along Central Park West. This must 
surely be one of the longest plantings of a straight line of a single species: c. 4.2 km is 
planted almost entirely with large Q. palustris. Some seem to have succumbed to age and 
have been removed or replaced by younger understudies, but the grandeur withstands, 
balanced by a corresponding line of Ulmus americana on the east side of the Park along 
5th Avenue. The species is also a smash hit on Broadway, particularly in the Broadway 
Malls, a series of fenced gardens that occupy the median of the Big White Way from 
Columbus Circle (60th Street) to Mitchell Square (168th Street). The malls were originally 
10-meter-wide landscaped medians incorporated into the new design in 1869 of what was 
then Bloomingdale Road, renamed as the “Boulevard” and modeled after the Champs 
Elysées in Paris. They were redesigned in 1904 after the construction of the subway line, 
relandscaped in 1935, and then renovated by the Broadway Mall Association between 
1980 and 1993. Most of the trees now in the malls date to this reconstruction, although 
some still date to the 1930s. Though many of the oak trees were replaced with other 
species such as Platanus ×acerifolia, Q. palustris is still the dominant tree, in many cases 
providing the main structure of the design of the landscaped gardens. As you walk up 
Broadway from Columbus Circle to Columbia University, Q. palustris will show you the 
way, save for a few interruptions. The oaks are mostly medium to large trees, which grow 
well there due to the large amount of soil available, usually 40 cm above street level and 
10 cm below (NYC Parks 2022a). The species plays a similar role in the median strip of 
12th Avenue between 42nd and 34th Street, which runs along the Hudson River and past the 
Hudson Yards. This takes the form of an allée of medium-sized Q. palustris with trunk 
diameters up to 30 cm (NYC Street Tree Map 2022). 

Photo 1/ Quercus palustris (Brooklyn Botanic Garden).



Quercus palustris grows well on city sidewalks, achieving significant size. Trees with 
diameters above 75 cm can be found all over the outer boroughs (Queens, Brooklyn, 
The Bronx, and Staten Island)1 and to a lesser extent in northern Manhattan. Over 40 
specimens with diameters exceeding 130 cm are recorded in the Street Tree Census, 
some of them double or triple stemmed. A fine planting of large specimens can be found 
on Slosson Avenue in Staten Island, between Victory Boulevard and Martling Avenue, 
including over 60 trees forming an allée lining either side of the Avenue, with average 
trunk diameter of 75 cm, the largest reaching 110 cm. The largest single-stem tree in 
the Census grows on the curb alongside Pelham Parkway in The Bronx, its diameter 

1. New York City includes the following five boroughs: Manhattan, Brooklyn, Queens, The Bronx, and Staten Island; the latter four are 
referred to as the outer boroughs.
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Photos 2/ Quercus palustris roots spilling over (a) in Gramercy Park, E. 20th St. in Manhattan; and (b) on 
Henry St. in Brooklyn.

a

b
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recorded as 145 cm. Quercus palustris don’t seem to object to being hemmed in by the 
tree pits where they grow, though the roots often spill out or push through the low fences 
surrounding them. In Henry Street in Brooklyn I came across one that had stretched out 
a large root along the curb, reaching out some 2 meters before sliding into the crack 
between the sidewalk and the curb edging.

Quercus palustris also appears under the stage name GREEN PILLAR®, in the guise of 
a tightly fastigiate cultivar ideally suited to street planting (but which on New York stages 
has opened to mixed reviews). Its proper nom de guerre is Q. palustris ‘Pringreen’ and it is 
marketed under the trademark GREEN PILLAR®, patented by William Flemer III in 1995. 
However, it is often found in trade literature as simply ‘Green Pillar’, and it is under this 
name that it figures in NYC Parks’ List of Approved Species (see Table 1). The cultivar was 
discovered in a mass planting of Q. palustris ‘Crownright’, a selection of upright habit, 
with secondary branches at a 30 to 60° angle to the central leader (Dirr and Warren 2019). 
‘Green Pillar’ is an upright, very narrow, columnar tree with nearly vertical branches and 
a strong central leader (Missouri Botanical Garden 2022). Its form can be best appreciated 
in winter, when its wavy upright branches seem to rise like frozen flames reaching for the 
sky. Though it often appears in this svelte form, I came across several specimens in New 
York that like headstrong actors are not able to take direction, suffering from what Jim 
Barborinas calls “lazy laterals”. These are branches that because of excessive growth and 
weight droop out of the columnar crown, hanging to the side. According to Barborinas, 
this is mostly seen in young trees under perfect growing conditions; once reduced, these 
wayward branches will stiffen up and toe the line (Barborinas 2022). The tree apparently 
reaches 15 m when mature, with a crown around 5 m wide, but I only saw younger, 
smaller trees in New York City, many in diverse degrees of disarray. One planted in the 
median at the intersection of Broadway and 56th Street would be best described as a flop, 
the “lazy lateral” problem compounded by the fact that branches sprouting from the root 
stock have not been removed and now spread out horizontally around the central column. 
It has been used more successfully 
in the section of Central Park West 
facing the entrance to the American 
Museum of Natural History, where 
a line of four specimens creates an 
interesting break in the majestic line 
of mature oaks, while maintaining 
species consistency (inexplicably, a 
fastigiate Q. bicolor (swamp white 
oak), or hybrid thereof has been 
included in the line, perhaps a result 
of mistaken identity when planting 
in winter, when the trees would be 
harder to distinguish?).

Swamp Thing

In drama as in fiction, a character that is intended to highlight attributes in another 
character through opposing traits is known as a foil. And as a foil to our protagonist, I 
would cast Q. bicolor, a section Quercus oak, with as much street smarts as Q. palustris, 

Photo 3/ A flop on Broadway: Q. palustris ‘Green Pillar’.



from section Lobatae, and a better record in begetting columnar cultivars. Quercus 
bicolor also benefits from a swampy background that allows it to adapt to adverse urban 
conditions, tolerating heavy clay-based soils, heat and drought. Dirr and Warren (2019) 
commend the ease with which it can be transplanted and qualify it as a “superb” street 
tree. It prefers acid soils and so is at home in New York City’s pH range: I found none 
displaying chlorosis, which can occur in alkaline soils. It is widely planted in the City, 
ranking third among oaks in the Street Tree Census with almost 6,600 trees counted, 
below second-billed Q. rubra but comfortably above the rest of the oaks. It has been 
widely planted in Central Park (65 specimens) and in Brooklyn’s Prospect Park (c. 100), 
and it was also chosen by Piet Oudolf as one of the key tree species in his redesign of 
The Battery. It is widely planted as a street tree all over the five boroughs, and large 
specimens can be found in the outer boroughs. The largest I was able to verify grows in 
The Bronx near Eastchester Bay, with a trunk diameter of over 1 m according to the New 
York City Street Tree Map (see Table 1).  

Like Q. palustris, Q. bicolor has made its mark under a stage name – and in this guise 
would fare much better with the critics than the leading man. Fastigiate cultivars with Q. 
bicolor genes cut fine figures on New York’s street scene. Based on the List of Approved 
Species, they are most likely to be ‘Long’ and ‘Nadler’, both cultivars of the hybrid Q. 
×warei (Q. bicolor × robur), selected by Earl Cully from seed collected in 1974 from a Q. 
robur ‘Fastigiata’ in Illinois, apparently pollinated by nearby Q. bicolor. Two seedlings 
were selected from about 1,000 that Cully raised and evaluated, chosen for their narrow 
upright form, their winter hardiness, and their resistance to mildew (often a problem 
with columnar Q. robur selections). They have also proven resistant to wind and ice. 
Their leaves are similar and so the cultivars are difficult to distinguish, but according 
to Dirr and Warren (2019), ‘Nadler’ has foliage that is less glossy than that of ‘Long’, 
has a slightly tighter growth habit, and stays smaller and narrower. ‘Long’ has a narrow 
columnar form when young, but widens and opens a bit with age. The authors note that 
in Oregon it has been known to fall completely open due to the weight of fast growth, but 
that in the Midwest and East the growth rate is slower and it tends to maintain a narrower 
form. The trees I saw in New York followed this rule: their form was tightly fastigiate 
and in general outperformed Q. palustris ‘Pringreen’ in that regard. ‘Long’ and ‘Nadler’ 
are often referred to by their trademarks, REGAL PRINCE® and KINDRED SPIRIT®. 
They can be encountered in many places in New York, in Manhattan especially, both 
on sidewalks and in parks. They feature prominently in Waterline Square, a recently 
landscaped park at 59th to 61st Street, between Freedom Place South and 12th Avenue on 
the Upper West Side overlooking the Hudson River. I was not able to determine which 
of the two cultivars they might be, but they make a powerful statement, their columnar 
forms echoing the many water fountains that are featured in the park’s design.

But surely Q. bicolor’s most memorable role is played at the 911 Memorial in Lower 
Manhattan, where 408 trees (I counted them) form serried ranks surrounding the gaping 
square wells that mark the former foundations of the World Trade Center towers. It was 
chosen as the species to be used in the Memorial due to its ability to tolerate hostile urban 
conditions, but also because it is native to all three spots affected by the September 11, 2001 
attacks (New York City, Arlington County in Virginia, and Shanksville, Pennsylvania) 
and to the regions of the US where most of the victims came from. The trees have been 
described as “the world’s most cared for trees.” They were sourced from several nurseries 
across the species range and then grown for over four years in an above-ground nursery 
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in New Jersey, under the supervision of Bartlett Tree Experts. Growing them in large 
wooden boxes sitting on the ground meant that transplanting stress was minimized, as 
none of the roots were lost when they were moved and planted at the Memorial. They 
grew under constant human supervision, and electronic probes monitored soil conditions 
in a large sample of the trees. In order to create a uniform effect, the oaks were pruned 
to obtain a similar structure throughout the plantation (Cameron 2016). The trees are 
growing vigorously and are on track to create the desired effect of a single canopy 
shading the area around the black pools where the towers stood. Despite the homogeneity 
of the plantation, it is interesting to note variations in autumn when leaves turn color at 
different times, or during winter when some lose their leaves entirely while others still 
retain marcescent crowns. The result is impressive and delivers a powerful emotional 
clout. In terms of mise-en-scène, it is reminiscent of the pivotal moment in Shakespeare’s 
Macbeth, when the oaks of Birnam Wood advance towards Dunsinane to do away with 
the tyrant: a regiment of Q. bicolor marching against the hellkite that downed the towers 
in one fell swoop.2

Waterside willow oaks

As leading lady to play opposite Q. palustris I would cast Q. phellos (willow oak). 
Its elegant figure and delicate foliage graces many a New York City street and park. The 
species is at the very limit of its range but is apparently native along the coast of Staten 
Island and western Long Island (New York Metropolitan Flora 2022) – though currently 
listed as critically imperiled in New York State. I only came across one apparently 
spontaneous seedling in Van Cortlandt Park in The Bronx. But even if it is barely native 

2. Macbeth, 4.3.217–219 and 5.5.34–5 (Shakespeare {1623} 1998). References are to act, scene, and line. 

Photo 4/ Quercus bicolor’s most memorable role at the 911 Memorial in Lower Manhattan.



to NYC, it gives all the appearance 
of being to the manner born: it is the 
fourth most-planted oak species in 
the City’s streets and also has high 
billing in Central Park and in many 
of the smaller parks and squares. 
Recent plantings include the 
cultivar ‘QPSTA’, marketed under 
the trademark HIGHTOWER®, 
as recommended in the List of 
Approved Species (the selection is 
praised by Dirr and Warren (2019) 
for its pyramidal habit, central 
leader, and fast growth). A couple 
of Q. phellos performances stand 
out in Lower Manhattan: River 
Terrace and Battery Place are both 
lined on either side with medium-
sized trees. The landscaping effect 
on River Terrace is enhanced by the 
street’s ample curve as it follows 
the Hudson, a design that echoes 
the species behavior in nature, 
where it is often found growing 
along streams. Piet Oudolf selected 
it as one of the main tree species to 
provide structure in his design of 
The Battery, where it plays a two-
hander with Q. bicolor. Mature Q. 
phellos stand in the Woodland there, 
and young trees have been planted 
lining the curved paths, offering 
views of the Statue of Liberty under 
their boughs. Quercus phellos is 
also the headliner at Collect Pond 
Park, a charming square on Leonard 
Street just west of Chinatown. The 

Park occupies the site of what in the eighteenth century was a large, 20-meter-deep pond 
fed by an underground spring. The historical connection to flowing water is in sync with 
this oak´s affinity to streams and ponds, and several large trees surround the park, cooling 
its air in summer and shielding it from the high, harsh concrete on every side. When 
I visited in July 2021, the stately trees were being upstaged by the oldest trick in the 
theatrical book: a stunning seven-foot bronze nude statue of Medusa, the head of Perseus 
in her hand and the serpents of her hair slithering onto her shoulder, drew any audience’s 
attention with her inverted narrative of the myth. The statue was originally sculpted in 
clay by Argentine-Italian sculptor Luciano Garbati in 2008, and a bronze replica was 
placed among the oaks in Collect Pond Park, facing the New York City Criminal Court 
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Photo 5/ Quercus phellos and a bronze replica of Luciano 
Garbati’s clay sculpture representing Medusa holding the 
head of Perseus (Collect Pond Park, Manhattan).
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building, apparently in connection with the #MeToo movement (several high profile 
abuse cases have been tried in that building, including that of Harvey Weinstein) (Jacobs 
2020). Needless to say, the oaks cause less controversy than the statue did.

In Central Park Q. phellos abound, and a striking line of mature trees can be seen next to 
the Loeb Boathouse, again resonating with the species’ predisposition to grow by bodies 
of water. Similarly, a notable specimen grows next to Clove Lake in Staten Island, 25.7 m 
tall × 13 m average canopy spread and 105 cm DBH (NYC Parks 2022b). Huge trees can 
be found on New York’s sidewalks: I was stopped in my tracks by one on Hudson Street 
and Clarkson Street in Tribeca, its buttressed 84-cm diameter trunk straining, it seemed, 
to burst out onto the street. On another sidewalk next to Gramercy Park, an old fenced-
in private park just north of Union Square, an even stouter tree dominates the sidewalk 
with its 91-cm-across trunk, its buttress bases spilling over the low fence that lines the 
tree pit. Specimen Q. phellos grow unimpeded in Broekelen Ballfields (named after the 
Dutch village that gave Brooklyn its name), a few meters from the inlet of Fresh Creek 
Nature Preserve. It has also been used in the new plantation on Governors Island, the 
small, historically fortified island a few hundred yards off the southern tip of Manhattan, 
where the Hudson and East Rivers meet. Lining the curvilinear paths prominent in the 
recent renovation of the southern cone of the island, once again the trees are never far 
from water. 

Quercus rubra and Q. alba to lend support

Aside from actors who play the lead, theater companies need others to play supporting 
roles, and for that position my first choice would be Q. rubra (northern red oak). Though 
not as omnipresent as Q. palustris in New York, it is ranked second and in some places 
even steals the limelight. As a street tree it is the most planted oak after pin oak, and it 
can be found all over New York City, though less frequently in Midtown Manhattan3 and 
below. Many of these are large specimens: over 500 recorded in the Street Tree Census 
with trunk diameters exceeding 75 cm. Some are double or triple stemmed, but I was able 
to verify a single-trunked specimen with a diameter of 150 cm growing on a sidewalk at 
the eastern edge of Queens in Little Neck. (This is apparently the largest single-stemmed 
oak in New York City’s streets according to the Census, after discarding obvious errors, 
multi-stemmed trees, and those that no longer exist). Quercus rubra has been planted 
profusely on Eastern Parkway, a large boulevard in Brooklyn conceived by Frederick 
Law Olmsted and Calvert Vaux as a scenic access to Prospect Park, also of their design. It 
is found mainly in the eastern section between Brooklyn Avenue and Ralph Avenue. But 
its best performances can be appreciated in the city’s outer parks, particularly those with 
second-growth forest. There it takes it lands on its mark center stage and together with 
Q. velutina steals the show from Q. palustris. It is the dominant species in Van Cortlandt 
Park, where its trunk grows tall and straight, supporting a rounded crown reaching 20 
to 30 m above the ground (Barnard 2002). It also commands the stage in Inwood Park 
and Fort Tryon Park across the East River in the norther top of Manhattan, in Alley Pond 
Park and Forest Park in Queens, and in The Greenbelt in Staten Island. Though pin oak 
is unassailable in Central Park, in Brooklyn’s Prospect Park it plays second fiddle to 
northern red oak: the Prospect Park Tree Keeper Map (see Table 1) records over 940 Q. 
rubra versus barely 420 Q. palustris.

3. Midtown refers to the central portion of Manhattan, between 14th Street and 59th Street.
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Ressource Comments URL
2015–2016 Street Tree 
Census

A census of New York City's street trees, carried out by NYC 
Parks staff and volunteers. The focus was more on getting 
accurate tree position data than on species, so the species data 
is of variable quality, depending on who surveyed the tree, but 
in general terms it gives a good idea of the species planted 
and their location and size. Includes 683,788 trees, including 
82,867 oaks (13 species listed). Each data entry includes ac-
curate coordinates, which makes it easy to look up a tree in 
Google Street View. Only trees planted next to a street or in a 
median are included: trees planted in parks, squares, etc., are 
not. Referred to in this article also as "the Census".

https://data.cityofnewyork.us/
Environment/2015-Street-Tree-Census-
Tree-Data/uvpi-gqnh

New York City Street 
Tree Map

An online map showing the location, species, and trunk dia-
meter of New York City's street trees. It was based originally 
on the data gathered in the 2015–2016 Street Tree Census, but 
it has been modified as trees have been planted and removed 
since then. As of January 2022, there are 689,227 trees on 
the map, including 87,413 oaks (26 species listed + "Hybrid 
Oak"). Referred to in this article as "the Tree Map".

https://tree-map.nycgovparks.org/

New York Metropolitan 
Flora

A multi-year project by the Brooklyn Botanic Garden to docu-
ment the flora in all counties within an 80-km radius of New 
York City, including all of Long Island, southeastern New York 
State, northern New Jersey, and Fairfield County, Connecticut.

https://www.bbg.org/
collections/nymf

Central Park Entire A poster map of Central Park showing the precise location of 
over 19,600 trees, identifying every major tree species in the 
Park, using over 170 different species icons in the legend. Lists 
2,855 oaks (12 species + one hybrid). See Cameron 2014 for 
more details.

http://www.centralparknature.com/

Prospect Park Alliance's 
TreeKeeper Database

An online database that maps the trees in Prospect Park, the 
result of a survey that claims to cover more than half of the 
park's 30,000 trees.

https://prospectparkny.treekeepersoftware.
com/

New York City Appro-
ved Street Trees

An undated document stored on the NYC Parks website under 
the title "New York City Approved Street Trees". Includes 17 
oak species, including three "preferred cultivars." Some unu-
sual choices: Q. dentata, Q. frainetto, Q. texana.

https://www.nycgovparks.org/page-
files/52/
Street-Trees-List-For-Permits.pdf

List of Approved 
Species

A list that figures as Appendix A in the 2016 Street Tree Plan-
ting Standards for New York City. Includes 22 oak species, 
seven cultivars, and one hybrid (Q. ×comptoniae)

https://www.nycgovparks.org/trees/street-
tree-planting/species-list

iNaturalist - New York 
City EcoFlora

A community science project on iNaturalist led by the New 
York Botanical Garden to document and conserve the biodi-
versity of New York City. As of January 29, 2022, it included 
5,936 observations of oaks.

https://www.inaturalist.org/
observations?project_id=10230

New York City Trees Field guide to trees of New York City and surrounding area. 
Written by Edward Sibley Barnard (2002) and produced in 
consultation with the City's Department of Parks and Recrea-
tion. Covers 125 tree species including 12 oaks. Includes over-
view of best places to see trees, a list of NYC's Great Trees, 
and 10 tree walks.

N.A.

Quercus rubra also stands out as a soloist at Madison Square Park, in the form of a 
historical tree known as the James Madison Tree. It was transplanted from the garden of 
James Madison, fourth President of the US, after whom the Square is named. The tree 
was dug up in 1936 in Montpelier, the former President’s estate in Virginia, and replanted 
in the Midtown square to commemorate the 100th anniversary of Madison Avenue, which 
begins at the Square’s southeast corner. Quercus rubra is known to transplant easily, due 
to its relatively shallow roots, and the tree clearly took this change of scene in its stride. 
The oak has been relieved of its lower limbs and strikes an imposing figure with its long, 
straight bole and high, vase-shaped canopy (Madison Square Park Conservancy 2022). 
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Table 1/ Some publicly available resources that allow us to learn who's who and what's where in NYC's oak 
scene.
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I imagine Q. alba (white oak) would be the respected character actor in the repertory 
company that specializes in playing aged characters like Lear and Falstaff. It is as a 
venerable, ancient tree that this oak displays its grandeur, usually out in the open where 
it can spread its waist and stretch its limbs and endure, safe from urban banes, but we can 
find fine examples even within New York City. An aging giant stands in a forest north of 
Manhattan in Riverdale Park, The Bronx. The tree has two-fold diplomatic connections: 
the forest it stands in is named after Raoul Wallenberg (1912-1947), a Swedish diplomat 
who is credited with saving tens of thousands of Hungarian Jews from likely extermination 
by the Nazis during World War II, and the oak itself was a favorite of General U Thant, 
the Burmese diplomat who lived in Riverdale during his tenure as Secretary General of 
the United Nations from 1961 to 1971. It is now known as the U Thant Oak. It did not 
really have the space to spread out, but its dimensions attest to a long life: 26.7 m tall, 
138 cm DBH, and 19.4 m average canopy spread (NYC Parks 2022c; Barnard 2002). A 
larger specimen, known as the White Oak of Mosholu, grows just south of Van Cortlandt 
Park, near Mosholu Parkway at the intersection with Gun Hill Road. It likely began life 
as a field tree in the early period of New York City’s colonization, but it now stands 
on a border between an area of parkland and a dense residential area. In 2017 it was 
32 m tall, with a 147-cm DBH, 26 m average crown spread and 32 m maximum crown 
spread (Danielsen 2016). My own measurement of DBH in 2022 was 160 cm. But the 
unchallenged champion, and one of the City’s greatest trees, is the Q. alba at Woodlawn 
Cemetery. Woodlawn is arguably the City’s finest arboretum, as well as a 160-hectare 
resting place for the deceased, containing a wide variety of impressive trees: 392 taxa 
including 11 specimens of notable size, with trunks over 1.5 m in diameter. The Q. alba 
guards the north edge of the Cemetery and has been able to grow unimpeded, spreading 
its limbs over the gravestones around it to achieve an average canopy spread of 40 m. It 
is 27.5 m tall and the massive trunk is 167 cm across (Kelley 2021).

Photo 6/ One of New York City’s greatest oaks, Quercus alba in Woodlawn Cemetery (The Bronx).



The type of actor I envision Q. alba to be might also play the iconic role of the ghost 
of Hamlet’s father, often heard but not seen on stage, and indeed two of the City’s most 
famous oaks are no longer of this world. The Dongan Oak in Prospect Park is documented 
by a plaque that tells of its heroic demise during the Battle of Long Island in 1776 during 
the American Revolutionary War. Once a prominent landmark mentioned in the patent 
of Governor Dongan in 1685 as a marker between Flatbush and Brooklyn, it was cut 
down by the Americans to obstruct the pass of the British troops, and though the battle 
was eventually lost, the Americans were able to retire in good order and bring off their 
artillery, partly due to the obstacle of the downed Q. alba. Another famed tree stood by 
the 18th green of the Split Rock Golf Course in Pelham Bay Park, estimated by Barnard 
(2002) to be over two centuries old in 2002 and boasting a 37-meter crown spread. 
Hurricane Sandy called curtains on this tree in 2012, a fact I did not learn till I spoke to 
the barman at the golf club, having made the considerable and fruitless trek to admire it.

Quercus alba is not as ubiquitous as a street tree as its section Lobatae cousins, but it 
is still found on many a New York street, though less so in Manhattan. It also achieves 
impressive dimensions: the largest I could verify was 116 cm in diameter and growing 
in the Westerleigh neighborhood of Staten Island (NYC Street Tree Map 2022). An 
interesting plantation is to be found on the median of West Street between 12th Street and 
Morton Street, along the Hudson, where it dances an intersectional pas de deux with Q. 
imbricaria (section Lobatae). Some of the trees there suggest there’s been some ancestral 
hanky-panky with Q. macrocarpa, resulting in telltale pinched waists in the leaves and 
fringed cups on the acorn caps.   

Scarlet blush

In the imaginary theater production I am casting I would pick Q. coccinea (scarlet oak) 
to play the part of the ingénue, the archetypical naïve girl or endearingly innocent young 
woman. Shall we compare the crimson hues of this oak’s leaves, both on emergence in 
spring and in senescence in autumn, to the blushing rosy cheeks of the young lady? It is 
present in the City’s main parks, though not in particularly high numbers. Specimens can 
be admired in Central Park, but only 16 of them, according to Barnard (2002). A couple 
of notable ones grow by the Conservatory Garden next to the 5th Avenue wall, at 103rd 
and 105th Street. More (53) can be found in Prospect Park, and there is an attractive row 
of some ten medium-sized trees that run along the East Drive, between Prospect Park 
Lake and Parkside Avenue on the south end of the Park. Our demure ingénue is not the 
sort of species to be out on the street alone after dark, and indeed few street trees of this 
species are recorded on the Tree Map (this may be an identification issue, as many more 
are listed in the Census). However, the species is native to the New York metropolitan 
area4 and grows in natural areas such as the post oak-blackjack oak barrens5 of Staten 
Island, sections of which can still be found in Clay Pit Ponds State Park Reserve. Quercus 
coccinea’s most notable New York role is in a double chorus line at Brooklyn Botanic 
Garden, in a long allée known as the Liberty Oaks.6 The species was chosen to replace 

4. The New York metropolitan area includes all counties within an 80-km radius of New York City, including all of Long Island, southeastern 
New York State, northern New Jersey and Fairfield County, Connecticut.
5. Quercus stellata and Q. marilandica.
6. For some, this name is problematic: in an article published in The New Republic, columnist Rochelle Gurstein (2011) referred to “the 
dreadfully politicized name, ‘Liberty Oaks.’” Administrators at the Brooklyn Botanic Garden apparently considered the alternative ‘Re-
membrance Oaks’ which would have encompassed both the September 11 attacks and the WWI armistice, but ‘Liberty Oaks’ seems to have 
prevailed (Miscione 2001).
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the Acer platanoides (Norway maples) that 
had been planted on November 11, 1918 
to mark Armistice Day at the end of World 
War I, in memory of those fallen during that 
war. Unfortunately the maples proved not 
to be marble nor the gilded monuments of 
princes (let alone Shakespeare’s powerful 
rhyme)7 and at the end of their 80-year 
lifespan started to decline. The replacement 
had already begun when the September 11 
attacks took place and it was decided to 
dedicate the oak allée in remembrance of 
those events and its victims. A total of 40 
Q. coccinea in strict formation and uniform 
size and shape, their canopies raised to 
about 4 meters, make an impressive feature 
in the Garden – upstaged every spring 
by the blossoms of the famous cherry 
collection that grows alongside them. 
Quercus coccinea was also cast in another 
arboreal monument, the Memorial Grove 
in Van Cortlandt Park in The Bronx, at 
Broadway and 242nd Street. The grove was 
designed in 1949 and planted to honor local 
servicemen who lost their lives fighting in 
World War II. At the foot of each tree there 
is a bronze plaque dedicated to each of 21 
soldiers who died in that war; additional 
plaques were dedicated to local soldiers 
who lost their lives in the Korean War, and 
in 2018 another plaque honored those from 
the community who served in the Vietnam 
War. The site had been neglected and had 
fallen into disarray but since 2006 has been 
restored in large part due to the efforts of 
Herb Barret, a local resident and Korea 
War veteran (Cohen 2020). In addition to 
Q, coccinea, the grove includes Q. rubra 
and Q. palustris.

Stalwart natives

Other good candidates to play supporting 
roles in our production would be Q. velutina 
(black oak) and Q. montana (chestnut oak). 
They are both native to the New York City 

7. See Sonnet 55 (Shakespeare and Barnet, 1989)

Photo 7/ A double chorus line of Quercus coccinea 
(Brooklyn Botanic Garden).



area, but only Q. velutina seems to be widely planted as a street tree all over the five 
boroughs (over 1,200 according to Tree Map), mostly as single trees, occasionally as 
small groups, particularly in the Jackson Heights and Astoria neighborhoods of Queens. 
Many have attained great size; the largest single-trunked Q. velutina growing on a New 
York City street that I was able to verify as still standing is in The Bronx and has a 
DBH of 145 cm according to Tree Map, only slightly smaller than the Q. rubra champ 
mentioned previously. There is a legendary tree in the New York Botanical Garden, 
designated a Heritage Tree and billed as “one of the grandest trees” in the Garden. It 
is estimated to be over 200 years old, which means it would have been a century-old 
tree when the Botanical Garden was founded. In 2015 it was 31.7 m tall with a DBH of 
149.6 cm and a canopy spread of 25.6 m. (New York Botanical Garden 2022). It stands 
on its own triangle of turf on an intersection of garden paths, its flared base stamping its 
presence on the small clearing that has been made to honor it. There is another massive 
Q, velutina at Woodlawn Cemetery, with a whopping 190-cm-wide trunk, exceeding even 
the great white oak there.

Quercus velutina has a modest presence in the City’s principal landscaped parks, 
making up about 4% of the oaks in Central Park and Prospect Park (Chaya and Barnard 
2013; TreeKeeper Database 2022), but in the wilder parks of the outer boroughs it takes 
its place next to northern red oak and is able to hold its own as one of the dominant 
Quercus species. Fine spontaneous specimens can be seen in Pelham Bay Park and Van 
Cortlandt Park in The Bronx, in Inwood Hill Park in northern Manhattan, Alley Pond 
Park in Queens, and Conference House Park on Staten Island. It shares the stage with 
Q. montana, which also has a significant presence in these forests. In contrast with Q, 
velutina, however, Q. montana is quite rare in New York City: according to Tree Map 
there are no trees of this species planted on the City’s streets and it is not included in the 
NYC Parks’ List of Approved Species. A modest number grow in Central Park (29) and 
Prospect Park (15) (Chaya and Barnard 2013; TreeKeeper Database 2022), but in order to 
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Photo 8/ Quercus velutina (Trinity Church Cemetery, Manhattan).
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see the fissured and ridged bark on mature Q. montana you need to move away from the 
City center, to Off-Broadway venues like Hunter Island in Pelham Bay Park, Riverdale 
Park and Inwood Hill Park overlooking the Hudson, or Clay Pit Ponds Reserve in Staten 
Island. Young trees have been planted in the recently landscaped Brooklyn Bridge Park, 
where it is reported to be the best performing oak species, less susceptible to Melanaspis 
obscura (obscure scale) than oaks of section Lobatae, and displaying a strong straight 
form that rarely needs pruning (Brooklyn Bridge Park 2022a).

Cameos for rarer natives

We have so far cast the principal roles in our company of oak species, using the more 
frequently found oaks native to the New York City area (with the exception of Q. phellos, 
which is rare in nature but popular in cultivation). Aside from this stable company, five 
other species are native to the area, but rare. Let’s say they might make guest appearances 
or have the occasional cameo in our production. Quercus macrocarpa (bur oak) is head 
of this list. Though historically present in upstate New York, isolated specimens of these 
species are rarely found in the New York metropolitan area (New York Metropolitan 
Flora 2022). However, it appears to have been adopted by NYC Parks recently and many 
young trees can be found scattered around the five boroughs, with occasional group 
plantings, such as one of 14 young trees along Colgate Avenue in The Bronx, or others 
next to Tanahey Playground between Manhattan Bridge and Brooklyn Bridge in Lower 
Manhattan, or McCaffrey Playground a couple of blocks west of Times Square. Several 
have been planted in the streets surrounding The Battery, at the lower tip of Manhattan. 
It is little more than an extra in Central Park (11 trees) and fares only slightly better in 
Prospect Park, making up about 3% of the oaks planted there (Chaya and Barnard 2013; 
TreeKeeper Database 2022). But it has a starring role in the High Line Park, the elevated 
linear park created on a former New York Central Railroad spur on the west side of New 
York City. It is the only oak planted in the Park, and several small trees can be found at 
the south end, not far from the entrance on Gansevoort Street. Piet Oudolf, responsible 
for the garden design, mostly chose native species. His choice of Q. macrocarpa is thus 
unusual, there being other oaks more common in the New York area and perhaps more 
suited to the restricted space available in the elevated Park. Perhaps he was influenced by 
his time spent in the Mid-West, while designing the Lurie Garden in Chicago, when he 
incorporated into his palette many other plants native to that area.   

Despite its epithet, Q. stellata (post oak) does not have a star status in New York: it 
makes only occasional appearances in Off-off-Broadway venues, a starlet at best. It is 
native along the coast of the New York metropolitan area, but to see it you have to travel 
to the City’s northeastern limit, on Hunter Island in Pelham Bay Park – where it can be 
found dramatically clinging to the rocks by the water’s edge – or south to Staten Island. 
Specimens can be found in the Island’s Bloomingdale Park and New Dorp Beach, and in 
the post oak-blackjack barrens at Clay Pit Ponds Reserve. According to Barnard (2002), 
a post oak grew in Central Park, at East 67th Street, but it appears to have been removed. 

Quercus marilandica (blackjack oak) is also encountered along the coast of the 
metropolitan area, but I only found it in New Dorp Beach and Clay Pit Ponds Reserve 
– here on very close terms with Q. velutina: many of the specimens showed signs of 
introgression, better named therefore as Q. ×bushii. Quercus ilicifolia (bear oak) is native 
throughout the metropolitan area but very rare in New York City. I saw some small trees 



in the Brooklyn Botanic Garden’s Native Flora Garden, where it has been planted with Q. 
marilandica in a recreation of New Jersey’s pitch pine-scrub oak barrens.8 There is also 
a small Q. ilicifolia shrub in a hidden corner of Central Park, behind the Andrew Haswell 

8. Pinus rigida, Q. ilicifolia, and Q. prinoides. 
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Green Bench, off East Drive at the level of 105th Street. The species has been successfully 
used in a rehabilitation effort on the Fresh Kills Landfill on Staten Island. It was one of 
several species of trees and shrubs introduced as clusters to attract birds that would disperse 

Photo 9/ Quercus ×bushii on Governors Island, Manhattan.



their seeds. Quercus ilicifolia 
handsomely outperformed the 
competition, including some other 
native oaks: of 65 seedlings planted, 
33 were reproductively mature by 
the first year following planting 
and 2 new seedlings emerged as 
spontaneous recruits (Robinson and 
Handel 1993).

Despite their infrequency in 
New York, Q. ilicifolia and Q. 
marilandica have managed to land a 
gig on Broadway. Verdi Square is a 
charmingly restored and maintained 
small triangular park nestled 
between Broadway and Amsterdam 
Avenue at their slanted intersection 
between 72nd and 73rd Street. It is 
named after the statue of Giuseppe 
Verdi erected there in 1906 thanks 
to the efforts of Carlo Barsotti, an 
Italian-American newspaper and 
bank owner. It fell into neglect 
and in the 1960s and ‘70s became 
popular with drug users and even 
became known as “Needle Park”, 
but in 1974 it was designated a 
Scenic Landmark, and in 2003 it 
was enlarged when the 72nd Street 
subway station was expanded. 
Maintenance faltered again in 
recent years and the Square was so 
overrun by rats that locals referred 
to it as “Vermin Square”. Friends 
of Verdi Square, an all-volunteer 
nonprofit organization, working 

in collaboration with NYC Parks restored the square starting in 2019 and continues to 
maintain it in beautiful condition. The garden is designed to include indigenous New 
York City plant species that have been proven to thrive in urban development. In a section 
called The Meadow, on the Broadway side of the Square, you can find (if you look 
carefully) Q. ilicifolia and Q. marilandica, still small, growing slowly yet steadfastly. 
These are original and ideal selections for the location, revealing the expert advice the 
project has received from Daniel Atha of the New York Botanical Garden, who also 
happened to live in the neighborhood (Friends of Verdi Square 2022; McDowell 2020).

The final species in this group of rare native oaks is Q. prinoides (dwarf chinquapin 
oak). It is native throughout the New York metropolitan area, but especially abundant on 
Long Island. Though isolated sightings were recorded before 1990 in Manhattan and The 
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Photo 10/ Though absent from New York City’s streets 
and parks, Quercus prinoides was chosen by artist Andy 
Goldsworthy to create a memorial, A Garden of Stones, to 
the victims of the Holocaust (Museum of Jewish Heritage, 
Manhattan).
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Bronx, since that date it has only been found in spots on the coast of Staten Island (New 
York Metropolitan Flora 2022). I was able to find it by New Dorp Beach in Staten Island, 
where it grows on sandy soil by the ocean’s edge, recognizable by its flaky, papery bark 
and scrubby habit. It is absent from New York City’s streets and parks, but it has secured 
what promises to be a long run at a venue in Lower Manhattan, the Museum of Jewish 
Heritage.9 It landed the role thanks to the creative imagination of English sculptor and 
landscape artist Andy Goldsworthy, who was commissioned to create a memorial to the 
victims of the Holocaust. Aware perhaps of the shortcomings of trees as memorials, as 
evidenced by the short-lived Norway maples in the World War I memorial at the Brooklyn 
Botanic Garden mentioned above, Goldsworthy opted for firmer foundations. The piece 
consists of eighteen large granite boulders, each weighing between 3 and 15 tons, from 
which the Q. prinoides magically emerge and continue to grow. The huge boulders were 
hollowed out from below and a small circular opening made at the top. The space inside 
was filled with soil, and Q. prinoides seedlings were planted in the boulders by Holocaust 
survivors, their families, and the artist in 2003. They have all survived and grown to 
around 2 to 3 meters tall, in many cases multi-stemmed – I found one with five. It is not 
known what might happen when the trees press against their unyielding stone girdle, and 
it may be that the living cambium underneath the bark is crushed. The root system would 
then atrophy and the tree would die, but this prospect does not worry Goldsworthy, who 
tends to incorporate indeterminate outcomes of natural processes into his work (Schama 
2003). Quercus prinoides is a perfect choice for the artwork, combining the concept of 
memory and endurance, traditionally associated with the genus, with the stunted stature 
necessary for the constraints of the project, and the species’ native status in the area 
where the installation was erected. It merits several visits around the seasons to admire 
how its nature changes as foliage buds out, flourishes, browns and finally drops, exposing 
the stark skeletal scarecrows on the rocks, sometimes dusted with snow.

Up-and-coming out-of-towners

Just like would-be stars come from all around to try their luck in old New York, so do 
some oak species from out of town turn up in the city’s trees and parks, eager to wake 
up in the city that doesn’t sleep. Many only manage walk-on roles, but some have made 
promising débuts. Cream of this crop is Q. imbricaria (shingle oak) that has come in from 
the Mid-West and earned street cred in New York. It can be found in several extensive 
street plantings: as mentioned above, it partners with Q. alba on a median on West Street; 
there is also an extensive line of Q. imbricaria running up the middle of West Street 
between The Battery and the Robert R. Douglas Bridge at West Thames Street – part of 
the Hudson Greenway, a linear park, separated from traffic, running through a series of 
parks along the Hudson River and the west side of Manhattan. Quercus imbricaria make 
an attractive foreground in views of the Freedom Tower, which rises a few blocks north 
of them, and in winter their marcescent foliage sets them apart from their fully deciduous 
neighbors. Though it is difficult to say how many trees have been planted on the city’s 
sidewalks (the Census lists just over 1,000, the Tree Map over double that figure, and 
in both cases many appear to be misidentified Q. phellos), it clearly has been widely 

9. You don’t usually expect to find living oaks on display in museums, but this was not the only case in New York: at the Museum of Modern 
Art’s Design Store I found a Quercus alba seedling growing out of an “Acorn Vase,” a bulbous glass vase designed by Ed Spurr and Amy 
Hall Browne. The vase has a small chamber at the top where you place an acorn; the vase is filled only with water, so you can watch the 
seedling grow and observe the beauty of its leaves and roots.



planted over the five boroughs. A mature specimen is firmly established in Central Park, 
in a planting of rarer species near Pilgrim Hill, and 32 other trees grow in the rest of the 
Park (Chaya 2003). On Governors Island it has been planted extensively in the Hammock 
Grove, and many of the specimens show interesting signs of hybridization.

Quercus muehlenbergii (chinquapin oak) is also primarily from the Mid-West but its 
native range extends as far as New York state, though not to the New York metropolitan 
area (New York Metropolitan Flora 2022). It nevertheless seems to be making a splash 
recently in the City, both as a street tree and in recently landscaped parks. The Tree Map 
lists 134 trees on sidewalks, and though the IDs in this database should always be taken 
with a hefty pinch of snow salt, in this case it appears reasonably accurate. Many young 
seedlings have been planted all over the City, including some small groupings, such as a 
row of four in front of Public School 45 on Sandford Street in Brooklyn, appropriately a 
Magnet School for Environmental Studies, perhaps interested in testing the viability of a 
near-native tree. I found an isolated specimen on Broadway in Washington Heights and 
another next to Green-Wood Cemetery. It was also included among 11 oak species featured 
in Brooklyn Bridge Park, a 34-hectare waterfront park running along the East River in 
Brooklyn and stretching 2.1 km from Atlantic Avenue to just north of the Manhattan 
Bridge. The land was formerly an industrial stretch consisting of warehouses and piers, 
and over the past 13 years has been transformed into a sustainable park (Brooklyn Bridge 
Park 2022c).

Quercus shumardii (Shumard oak) is native to the Southern and Central U.S., so it 
would be unusual for it to thrive in New York City. A mature specimen certainly is to 
be found in the Pilgrim Hill grouping of rarer oaks in Central Park, but it is difficult to 
say to what extent it grows on the city’s sidewalks. Despite high counts in the Street 
Tree Census (1,487) and the Tree Map (1,606), I expect these figures should be revised 
down due to misidentifications. I did find the typical tufts of scant pubescence in 
the abaxial vein axils10 of leaves on a young tree on Park Avenue on the Upper East 
Side, so some of the records may indeed correspond to this species, but many of the 
ones I checked turned out to be something else entirely. It is also found in Brooklyn 

10. Sufficient reason, perhaps, to cast it in the role of the Juvenile?
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Photos 11/ (a) Quercus imbricaria (downtown Manhattan); (b) Q. shumardii (Central Park, Manhattan).

a b
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Bridge Park, according to the plant list on their website (Brooklyn Bridge Park 2022b). 
Several distinctly southern species have longed to step around the heart of New York and 
some have indeed managed to get their foot in its door. 

The most successful seems to be Q. laurifolia (laurel oak), which has been planted 
recently on sidewalks (no records in the Census, but 14 in the Tree Map, several of which 
I was able to confirm). It passed its audition for the small quercetum near Pilgrim Hill in 
Central Park: a mature specimen is well established there. This group of oaks also includes 
a healthy Q. falcata (southern red oak), likewise far from its southern home, though its 
range does extend up the coast to New Jersey. For some reason this species received good 
write-ups in both tree databases (80 in the Census and 120 in the Tree Map), but as far as 
I could tell, they were mostly – I would venture to say all – misidentified.

Quercus lyrata (overcup oak) makes its mark thanks to a formidable specimen at the 
Brooklyn Botanic Garden, presented by the Daughters of the American Revolution in 
1932, but is absent in the City’s streets and parks. Intriguingly, I found a young oak on the 
northern edge of Bloomingdale Park in Staten Island whose leaves had all the trappings 
of Q. lyrata, but it is difficult to be certain without acorns: it could have been an errant 
form of the notoriously variable Q. stellata.

Quercus nigra (water oak) makes a cameo appearance in a nook of Central Park, next 
to the 97th Street Traverse. The only other tree of this species I found in the city was at 
the New York Botanical Garden. In both cases they seemed to be in good health, though 
no doubt they pine for sunnier climes during New York’s bleak midwinter. 

Perhaps the most surprising oak to find surviving in New York is Q. virginiana 
(southern live oak), whose vagabond shoes seem to have been longing to stray as far as 
Brooklyn. Five trees are making a stand in Green-Wood Cemetery, as part of a trial to 
prepare for the changes that may come about due to global warming. According to Joseph 
Charap, Director of Horticulture and Curator, the Cemetery’s arboretum is diversifying 
its collection in order to maintain it, adding species to create a more resilient collection 
and looking towards southern species that are more adaptable to Green-Wood’s growing 
environment than they have been in the past (Charap 2022). These Q. virginiana seedlings 
were propagated from a population in Virginia,11 at the northern edge of the species’ 
traditional range, and seem to be finding their feet in Brooklyn: planted out in 2016, four 
of them are around 3 m tall, while one has resprouted vigorously after dying back. Form 
further afield, Q. lobata (valley oak) was apparently present in Central Park and included 
in a plant list as late as 1982. Loeb (1993) hypothesized that the heat island effect, which 
has increased average temperature and reduced snowfall in the city, would help Q. lobata 
survive there, but just like Hollywood film stars sometimes falter on New York stages, it 
seems the Californian species failed to make a brand new start of it in the City.

Guest stars from overseas

Foreign actors sometimes do well in New York, especially British ones. And so it 
is with oaks. Let us imagine, then, that we would cast a few foreign guest stars in our 
fanciful production. Quercus robur (English oak) can be found in Central Park (7 trees) 
and is widely planted around the city (some 1,600 trees recorded in Census and Tree Map, 
probably less after accounting for misidentifications). Perhaps the largest specimen in the 

11. See Aiello 2016 for more detail. Green-Wood Cemetery has also planted other Quercus virginiana seedlings obtained from the US 
National Arboretum Woody Plant Germplasm Repository (Green-Wood Cemetery 2022).
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Photo 12/ An uneven and declining hodgepodge of what was supposed to be fastigiate cultivars of Quercus 
robur (Battery Park City Esplanade, Manhattan).

Photo 13/ Quercus cerris (Long Meadow, Prospect Park, Brooklyn).
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city grows on 149th Street in Murray Hill, Queens, with a DBH of 123 cm and a wide-
spreading canopy. Its leaves are shallowly lobed, but the long peduncles and auricular 
leaf bases suggest it is Q. robur and not Q. alba, as recorded in NYC Parks’ databases. 
However, it is in fastigiate form that Q. robur has made its greatest impression in 
Manhattan’s street scene. Large columnar cultivars (probably SKYROCKET® or another 
selection in the Fastigiata Group) make a bold statement in a row along West Street in the 
West Village, between 12th Street and Jane Street, rising to some 15 meters in height and 
maintaining their figures. Further down West Street, between Vesey Street and Murray 
Street, the median is graced by another double line of fastigiate Q. robur, though these 
appear more dissolute and their branches in slight disarray. They look orderly, however, 
next to a group of 6 lined up nearby along Battery Park City Esplanade on the north side 
of South Cove, an uneven, unhealthy, and declining hodgepodge of different shapes and 
sizes. To return to our theatrical comparison, if these were British actors making it big 
in New York, they would be the likes of Richard Harris and Peter O’Toole after a wild 
night on the town, a sad lot of mildewed roués staring out into the marina, their hangovers 
melting away. (They are put to shame by a close relation: a shapely, 19-meter tall, tightly 
columnar Q. ×warei that stands further along the Esplanade, looking across the Hudson 
to New Jersey.) One of the best Fastigiata Group trees I saw stands in Greenwich Village, 
at the end of a median in Hudson Street, a few yards from its intersection with Bleecker 
Street. As I walked by, I was struck by its elegant shape and dense, healthy foliage. Then 
a glint of metal at its base caught my eye. Crouching beside it I parted the lower branches 
to read the inscription on the bracelet-sized metal tag fastened around the stem: “In 
Memory of David H. Rice - Happy, Joyous, and Free - 2/22/1969 – 9/11/2001.” David 
was a fixed income analyst at Sandler O’Neill & Partners on the 104th floor of the south 
tower of the World Trade Center (Aspinwall 2011). 

Another foreign guest star is Q. cerris (Turkey oak) that has excelled in the City’s 
large parks. In Central Park it is the third most-planted oak behind Q. palustris and Q. 
rubra, with 356 trees – and counting: juvenile, apparently adventive, specimens have 
been found in the vicinity of planted trees, indicating that it is becoming an invasive 
species there (New York Metropolitan Flora 2022; DeCandido et al. 2007). In Prospect 
Park a group of three majestic trees stands out at the edge of the Long Meadow by the 
Picnic House; and in Hermon A. MacNeil Park on College Point, Queens, a peninsula 
jutting out into the East River, an impressive specimen stands 18 meters tall with a trunk 
137 cm across (Barnard 2002), perched on top of one of two small hills in this well-kept 
woodland park. Another European species has crept in under the radar, undetected in 
any of the databases: on Park Avenue and 94th Street, on the sidewalk in front of Hunter 
College Campus Schools, grows a mature Q. frainetto (Hungarian oak), begging the 
question of how it came to be planted there. Let’s pretend its Zsa Zsa Gabor making a 
guest appearance!

Our final foreign oak is Q. acutissima (sawtooth oak), an East Asian species that has 
already received a warm welcome stateside – perhaps too warm: it has become naturalized 
and invasive in the Eastern US. Though scarce in parks, it is the fifth most-planted oak 
on New York’s streets, with over 3,000 trees recorded in Tree Map. A couple of group 
plantings merit mention: a line of 15 trees on Houston Street in Tribeca (perhaps in 
recognition of the proximity of Chinatown?), and an extensive planting in tandem with Q. 
rubra on Eastern Parkway in Brooklyn (a fit location for an Eastern species?). Its standout 
performance, however, is in the form of a soliloquy on Sheep Meadow in Central Park, 



where in summer it spreads welcome shade and in winter stands in leafless, beautifully 
structured isolation against the backdrop of the new skyscrapers on Billionaire’s Row.12 

Sometimes whole productions transfer to Broadway from abroad, with only the actors 
replaced by local talent. There is a parallel for this in New York’s oak world too. 7000 
Eichen (7000 Oaks) is a project created by German landscape artist Joseph Beuys. It 
began in 1982 and called for the planting of 7,000 oak trees throughout the city of Kassel, 
Germany. Each tree was paired with a short basalt column about 1.2 m high standing in 
the ground beside it. Beuys intended the Kassel project to be the first stage in a scheme 
of tree planting that would extend through the world as part of a global mission to spark 
environmental and social change. The Dia Art Foundation extended the project to New 
York, planting trees and stone columns on West 22nd Street between 10th and 11th Avenues 
in 1988 and in 1996. Beuys’ original project emphasized the importance of planting 
oaks. “I think the tree is an element of regeneration which in itself is a concept of time,” 
he said. “The oak is especially so because it is a slow growing tree with a very solid 
heartwood. It has always been a form of sculpture, a symbol for this planet ever since the 
druids” (Public Delivery 2021).  Dia Art Foundation saw fit to add some other common 
street trees into the mix (no comment!), but several Q. palustris are included in the 37 
trees planted as part of the installation. Unfortunately, many of these oaks are currently 
stifled by scaffolding, a fate suffered by many of the City’s street-side trees at some stage 
in their lives.

Hybrid stars

In the theater business, actors who are able to both act and sing are referred to as 
a “double threat”, because they have an advantage when auditioning for musicals or 
plays that include songs. We would certainly want some of those in our NYC Quercus 
Repertory Company, and I propose the positions would be best filled by hybrid oaks, 
which combine the skills of two species, plus the added bonus of hybrid vigor. There 
would be no shortage of candidates in New York City for these positions, some of them 
notable trees. I have already mentioned the street savvy of the steadfastly fastigiate Q. 
×warei cultivars, planted liberally all over town. In Central Park, near the Delacorte 
Theater, where every summer open-air performances of Shakespeare in the Park are 
staged, stands a large Q. ×leana (Q. imbricaria × velutina). I found no record of how it 
came to be there, so it could be a spontaneous seedling, as both species are native to the 
area. The hybrid was described by Thomas Nuttall based on information and specimens 
provided by Thomas Lea (hence the epithet), from a tree near Cincinnati, Ohio. The tree 
is identified as such on Ken Chaya’s Central Park Entire map (Chaya and Barnard 2013), 
and based on leaf shape the identification certainly seems plausible. It stands guard over 
the Shakespeare Garden, which holds plants mentioned in the Bard’s plays and verses, 
each with its plaque naming the plant and quoting the passage where it is mentioned. 
Might a small flight of fancy transform Lea’s oak into Lear’s oak, perhaps in reference 
to the mention of “oak-cleaving thunderbolts” in Lear’s diatribe against the storm while 
out on the heath?13

Another standout hybrid grows next to the Staten Island Museum at the northern tip of 
the island facing Manhattan. It was planted in the 1930s by William T. Davis, founder of 
12.  A set of ultra-luxury residential skyscrapers, constructed or in development, that are arrayed roughly along the southern end of Central 
Park.
13. King Lear 3.2.5 (Shakespeare {1608} 1998).
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Photo 14/ Quercus ×warei (South Cove, Manhattan).



the museum and accomplished hybrid-oak hunter, who determined it to be a cross of Q. 
phellos and Q. velutina (Q. ×filialis) (Carse 2008). The epithet, chosen by Elbert Little in 
1943, refers rather generically to the hybrid´s origin as the filial generation or offspring 
of a cross between parents of different species. It replaced the former epithet, inaequalis, 
designated in 1935 by Palmer and Steyemark but rejected because there was already a 
fossil with this name (Little 1943). The tree now dwarfs the Museum, reaching taller 
and spreading wider. The leaves display an intriguing range of wavy- to shallowly and 
asymmetrically lobed margins, with the leaf base also asymmetric and sometimes almost 
auricular. Staten Island has historically been rich in hybrids, including Q. ×heterophylla 
(phellos × rubra) (Scientific American 1888; MacDougal 1907; Davis 1929), Q. ×rudkinii 
(marilandica × phellos) (Hollick 1888; MacDougal 1907), Q. ×giffordii (ilicifolia × 
phellos) (New York Metropolitan Flora 2022), Q. ×robbinsii (coccinea × ilicifolia) (New 
York Metropolitan Flora 2022), Q. ×fernowii (alba × stellata) (Weldy et al. 2022) and 
Q. ×brittonii (ilicifolia × marilandica) – described by William Davis from a specimen 
found at Watchogue, Staten Island, and named after his mentor and fellow hybrid-oak 
hound Nathaniel Britton (Davis 1892). As mentioned above I was able to compare 
parents and their hybrid in the case of Q. ×bushii (marilandica × velutina) at Clay Pit 
Ponds Reserve in the southwestern wedge of the island. This 107-hectare State Park was 
the site of white kaolin clay mines in the 19th century; after the mines were abandoned, 
rainwater and natural springs filled the pits, whence the name. It has a rich oak diversity: 
in an afternoon’s walk I came across eight oak species, in addition to several potential 
hybrids. You can also find a Q. ×bushii planted on the top of the heap of rubble that 
makes Discovery Hill, one the highest point of The Hills, a series of artificial mounds 
created on the southern tip of Governors Island using the remains from military buildings 
demolished there. The leaves have the typical trident-shaped top of Q. marilandica, but 
the well-developed proximal leaf lobes and the thin texture of the leaves suggest it is 
crossed with black oak (D. Goldman, pers. comm.).

A famous hybrid oak grows in the Brooklyn Botanic Garden, a venerable tree 
occupying pride of place at the edge of the Plant Family Collection. Of uncertain origin, 
it was determined to be a cross between Q. rubra and Q. velutina (Q. ×hawkinsiae) and 
has attained an impressive size (28.6 m tall with a 36.2 m canopy spread in 2019), its 
branches reaching out across the wide walking path that runs below it. This hybrid is 
often misspelled “hawkinsii” (even on the brass plaque that stands at its base – and in the 
original publication!), the masculine ending implying it was named after a Mr. Eugene 
Hawkins, but the record is quite clear that the person honored in the epithet was Mrs. 
Hawkins, who discovered it in 1912. The tree was damaged by a storm in August 2019, 
when the trunk cracked at the junction where the leaders branch off. Steel rods were 
inserted to pull the trunk together, the leaders cabled, and the canopy pruned to lighten 
their load (Schmidt 2019). The tree seemed to have pulled itself together quite well when 
I visited in July 2020.

Another hybrid oak worthy of mention in New York is Q. ×schuettei (Q. bicolor × 
macrocarpa). A large tree, planted in 1961, stands opposite the Leony Levy Visitor Center 
in the New York Botanical Garden (New York Botanic Garden 2022). It has Q. bicolor’s 
two-tone leaves (dark green above, light green below), but deeply lobed margins, the 
sinuses often reaching more than half way to the mid rib; the acorns have a burry fringe. 
Another specimen, growing on the edge of the Garden by Bronx Park Road has leaves 
with Q. macrocarpa’s distinctive oversized middle sinus, while the acorns are born on Q. 
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bicolor’s long stalks. A complete list of the natural hybrids recorded in New York City can 
be found in Table 2. A host of unusual putative hybrids grow in Green-Wood Cemetery, 
fruit of the research and experimentation carried out by Dr. Nina Bassuk and colleagues 
at Cornell University (Bassuk et al. 2016). You can find oddities listed as unlikely 
crossings, many of which beggar belief as to their hybrid nature, for in appearance they 
are similar to one of the putative parents. Some, however, are clearly hybrids and show 
an intriguing combination of features, though not necessarily recognizable as belonging 
to one of the supposed parents. For example, a Q. macrocarpa × prinoides with triangular 
lobes, and a Q. bicolor × polymorpha whose leaves have regular, shallow lobes, save for 
a deeper sinus in the lower half.

Casting for the future

This brings to a close our brief survey of the oaks of New York City, and I trust, reader, 
that as a producer you now have enough oaks with which to build your company, one 
with sufficient oak talent to take on the most demanding scripts. As we have seen, New 
York City is blessed with a large number of native species ready to take their place on the 
City’s many and diverse stages (see Table 3); it has also welcomed out-of-town oaks from 
other parts of the US that have flourished in the City’s streets and parks, and it has taken 
in immigrants from overseas. The City is also blessed with an organization that has done 
an impressive job in establishing, maintaining, and cataloguing its urban forest, oaks 
included. The New York City Department of Parks and Recreation (better known as NYC 
Parks) has taken on the daunting, mammoth task of caring for all the trees growing on 
the City’s sidewalks and in its parks, in some cases in association with organizations that 
are responsible for individual parks. (One might even forgive NYC Parks for choosing 
a maple leaf rather than an oak leaf for its logo.) In the case of oaks it is exciting to 
see that new plantations are pushing the envelope and trying out more unusual species, 
including rising stars like Q. imbricaria, Q. muehlenbergii, and Q. macrocarpa, thereby 
increasing the diversity of the City’s oaks and challenging the dominant positions held 
by the old guard (Q. palustris, Q. rubra, Q. bicolor, and Q. phellos), which according 
to the Tree Map account for 84% of street oaks in NYC – Q. palustris alone making up 
over 60%. Allowing rarer species to come through and be a part of it in New York should 
increase the resilience of the urban oak forest in the face of future challenges posed by 
new diseases and climate change.

Photo 15/ Quercus robur Fastigiata Group, West Street between W 12th St. and Jane St.



The Players (in alphabetical order)

Taxon Bio Where to see
Q. acutissima East Asian Houston Street; Eastern Parkway

Q. alba Native Orchard Beach, Pelham Bay Park; Inwood Hill Park; Hermon A. MacNeil Park.

Q. bicolor Native 911 Memorial; Woodlawn Cemetery

Q. ×brittonii ilicifolia × marilandica Seen in Staten Island and Queens according to New York Metropolitan Flora

Q. ×bushii marilandica × velutina Clay Pit Ponds Reserve, Discovery Hill, Governor's Island

Q. cerris European Prospect Park; Central Park; Hermon A. MacNeil Park

Q. coccinea Native Prospect Park (East Drive), Central Park (Conservatory Garden), Brooklyn Botanic 
Garden (Liberty Oaks)

Q. falcata Out of town, US Pilgrim Hill, Central Park

Q. ×filialis phellos × velutina Wall St., next to Staten Island Museum.

Q. ×fernowii alba × stellata One record from Staten Island (Weldy et al. 2022)

Q. frainetto European Park Avenue and E. 98th St.

Q. ×giffordii ilicifolia × phellos Seen on Staten Island (New York Metropolitan Flora)

Q. ×hawkinsiae rubra × velutina Brooklyn Botanic Garden

Q. ×heterophylla phellos × rubra Seen before 1990 in Queens (New York Metropolitan Flora)

Q. ilicifolia Native Verdi Square; Central Park (behind Andrew Haswell Green Bench)

Q. imbricaria Out of town, US Pilgrim Hill, Central Park; Governor's Island; Brooklyn Bridge Park

Q. laurifolia Out of town, US Pilgrim Hill, Central Park; Governor's Island

Q. ×leana imbricaria × velutina Delacorte Theater, Central Park

Q. lyrata Out of town, US Brooklyn Botanic Garden

Q. macrocarpa Native Brooklyn Bridge Park; Governors Island

Q. marilandica Native Clay Pit Ponds Reserve; Verdi Square

Q. montana Native Riverdale Park; Twin Island, Pelham Bay Park; Inwood Hill Park; Alley Pond Park; 
Brooklyn Bridge Park

Q. muehlenbergii Out of town, US Brooklyn Bridge Park

Q. nigra Out of town, US Central Park; New York Botanical Garden

Q. palustris Native Brooklyn Botanic Garden; Green-Wood Cemetery; Central Park West; Forest Park; 
Staten Island (Slosson Ave. from Victory Blvd. to Martling Ave.)

Q. phellos Native Breukelen Park; Loeb Boathouse, Central Park; Woodlawn Cemetery

Q. prinoides Native New Dorp Beach

Q. ×robbinsii coccinea × ilicifolia One record from Staten Island (New York Metropolitan Flora)

Q. robur European 38-03 149th St., Murray Hill, Queens. Fastigiata Group: Wave Hill, the Bronx; West 
Street, Manhattan

Q. rubra Native Van Cortland Park; Eastern Parkway; Fort Tryon Park

Q. ×rudkinii marilandica × phellos Seen in Staten Island (Hollick 1888, MacDougal 1907)

Q. ×runcinata imbricaria × rubra New York Botanical Garden

Q. ×saulii alba × montana Seen in outer boroughs (New York Metropolitan Flora)

Q. ×schochiana palustris × phellos New York Botanical Garden

Q. ×schuettei bicolor × macrocarpa New York Botanical Garden

Q. shumardii Out of town, US Pilgrim Hill, Central Park

Q. stellata Native Hunter Island and Twin Island, Pelham Bay Park; Clay Pit Ponds Reserve

Q. velutina Native Hunter Island, Pelham Bay, Inwood Hill, and Alley Pond Parks; Greenbelt, Staten Island.

Q. virginiana Out of town, US Green-Wood Cemetery

Q. ×warei bicolor × robur Waterline Square Park; Woodlawn Cemetery; Green-Wood Cemetery
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The Stages

Venue Borough Comments

Alley Pond Park Queens Contains some of the most beautiful old-growth forest fragments in NYC. 257 ha includes large 
Q. rubra, Q. velutina, Q. palustris.

Bloomingdale Park Staten 
Island

56 ha of land once cleared but now reverting to forest. Oak barrens contain stunted Q. alba, Q. 
velutina, Q. marilandica, Q. stellata, Q. montana.

Brooklyn Botanical 
Garden

Brooklyn Relatively small (21 ha), but contains large variety of native and exotic trees. Mature oaks can be 
found in Plant Family Collection (including Q. lyrata, Q.×schochiana, Q. ×hawkinsiae); avenue 
of Q. coccinea ("Liberty Oaks") by Cherry Esplanade; the pitch pine-scrub oak barrens area of the 
Native Flora Garden includes Q. marilandica and Q. ilicifolia. Several oaks included in the Bonsai 
Collection. Online catalogue: www.bbg.org/collections/plant_collection

Brooklyn Bridge 
Park

Brooklyn Spanning 2 km of Brooklyn's waterfront, recently developed park features continuous promenade 
along six piers and offers spectacular views of Lower Manhattan's skyline and New York Harbor. 
New plantings in landscaped areas feature native oaks (Q. bicolor, Q. alba, Q. imbricaria, Q. 
montana, Q. macrocarpa). Online plant list: www.brooklynbridgepark.org/plan-your-visit/plants-
and-wildlife/horticulture/

Central Park Manhattan Largest park in Manhattan (340 ha), first landscaped park in the U.S., started 1858, designed by 
Frederick Law Olmsted and Calvert Vaux. Over 2,850 oaks, including 19 species and one hybrid. 
A small qurecetum established next to Pilgrim Hill at 72nd Street.

Clay Pit Ponds State 
Park

Staten 
Island

State-run natural area, includes ponds that formed where kaolin clay was mined in the 1800s. 
High diversity of native oaks, including hybrids; Q. stellata and Q. marilandica found in post 
oak-blackjack oak barrens.

Collect Pond Park Manhattan Small park occupies 18th century site of a 20-m deep pond fed by underground spring. Several 
large Q. phellos.

Eastern Parkway Brooklyn World's first parkway, designed by Olmsted and Vaux. Long sections planted with Q. rubra and 
Q. acutissima.

Forest Park Queens One of the largest and healthiest oak forests in NYC (218 ha). Contains Q. rubra, Q. velutina, Q. 
coccinea, Q. alba.

Fort Tryon Park Manhattan 27-ha park perched on Washington Park. Quercus rubra dominates the wooded sections.

Governors Island Manhattan 80-ha island only 800 yards from Lower Manhattan. Plantings in The Hills, built on the rubble 
of demolished buildings, and Hammock Grove feature native oaks (notably Q. macrocarpa, Q. 
imbricaria, Q. phellos, Q. ×bushii). Large oaks in older, historic section of the Island.

Gramercy Park Manhattan Small, fenced-in private park in Gramercy neighborhood. Some large oaks, notably Q. phellos.

Green-Wood 
Cemetery

Brooklyn The other side of the argument concerning the best arboretum in NYC (cf. Woodlawn Cemetery). 
ArbNet Level III Arboretum: c. 8,000 specimens, 695 taxa representing 159 genera. Exemplary 
oaks include Q. rubra, Q. velutina, Q. palustris, Q. phellos, but many more oaks can be found 
here. Impressive collection of oak cultivars (e.g. Q. robur 'Filicifolia', 'Fennessyi', 'General 
Pulaski'; Q. frainetto 'Trump'; Q. ×macdanielii 'Clemons'; Q. bicolor 'Green Nova', 'JFS-KW12'; 
Q. dentata 'Pinnatifida'; Q. ×warei 'Long'; Q. lyrata 'Dahlonega', 'Howler' (these two not as yet 
registered in oaknames.org). Research projects involving oaks includes trials of Q. virginiana 
and a large number of "Cornell hybrid oaks" developed by Dr. Nina Bassuk and team at Cornell's 
Urban Horticulture Institute. Online catalogue shows precise location of every tree, allowing you 
to identify trees near you on a smartphone: www.green-wood.com/living-collection/

Hermon A. MacNeill 
Park

Queens Located on the northeastern tip of College Point, across from La Guardia airport. Charming 
wooded park, many majestic trees, including Q. alba by the waterfront, Q. imbricaria, and a 
notable Q. cerris.

Highline Park Manhattan Elevated linear park, 2.3 km long, built on a historic freight rail line elevated above the streets on 
Mahattan's West Side. Garden design by Piet Oudolf. Includes several Q. macrocarpa.

Hudson River Park Manhattan 220-ha riverfront park and estuarine sanctuary spanning 6 km along west side of Manhattan, from 
Battery Park City in Tribeca to W. 59th St. in Hell's Kitchen. Many oak species featured in the 
plantings (e.g., Q. bicolor, Q. acutissima, Q. macrocarpa). Habitat Garden (W. 26th St. to W. 29th 
St.) planted with native oaks.

Inwood Hill Park Manhattan Rugged 80-ha park at north tip of Manhattan, contains last vestiges of native forest that once 
covered most of the island. Includes large Q. palustris, Q. rubra, Q. velutina, Q. montana.

New Dorp Beach Staten 
Island

Parkland along the shore of the neighborhood of New Dorp; Q. bicolor, Q. stellata, Q. prinoides 
found here. An interesting hybrid stands in Corporal Allan F. Kivelhan Park at north end: Q. 
×leana? (ID based on lanceolate, irregularly lobed leaves and pubsecent buds)



The Stages

Venue Borough Comments

New York Botanic 
Garden

Bronx Over 100 ha, outstanding tree collection. Mature oaks planted all over the garden and also found in 
the Thain Family Forest, a 20-ha remnant of primeval forest that has never been cut. A quercetum 
includes native and imported species, including some rarer East Asian species (e.g. Q. baronii, Q. 
wutaishanica). Online catalogue: www.planttracker.nybg.org

Pelham Bay Park Bronx Largest and most varied park in NYC (1,118 ha). Many large oaks (Q. rubra, Q. velutina, Q. 
alba, Q. bicolor); high species diversity on Hunter Island and smaller Twin Island, including Q. 
montana and Q. stellata.

Prospect Park Brooklyn Considered by many to be the crowning achievement of designers Olmsted and Vaux; 213 ha, 
started 1866. Large wild oaks (Q. rubra, Q. alba, Q. velutina, Q. coccinea), also large Q. cerris.

Riverdale Park Bronx Ribbon of mostly forested land stretching c. 2.5 km along Hudson River (23 ha). Quercus rubra 
dominant; other oaks include Q. montana.

Riverside Park Manhattan Thin, 130-ha sliver of land extending over 6 km along the Hudson River, offers sweeping views, 
winding paths, and long tree-lined promenades on different levels. Contains Q. rubra and Q. 
palustris.

The Battery Manhattan Formerly knows as Battery Park, 10-ha park at southern tip of Manhattan, facing New York 
Harbor. Several areas designed by Piet Oudolf feature Q. bicolor and Q. phellos.

Trinity Church 
Cemetery

Manhattan Located in Hamilton Heights, Upper West Side. Large native oaks (Q. rubra, Q. velutina, Q. 
coccinea).

Van Cortlandt Park Bronx NYC's third largest green space (463 ha), includes many large Q. rubra, Q. alba, Q. velutina. 
Memorial Grove by Broadway at 242nd Street contains Q. rubra, Q. palustris, Q. coccinea.

Verdi Square Manhattan Small triangle on Upper West Side at Broadway and Amsterdam Avenue. Recently restored 
gardens feature native plantings including a Q. ilicifolia and a Q marilandica.

Wards Island Park Manhattan Landscaped area at southern end of Randalls and Wards Islands. Large oaks and younger trees 
including fastigiate oak cultivars, Q. acutissima, Q. macrocarpa.

Waterline Square Manhattan Public space in the middle of the Riverside Center development on Mahattan's Upper West Side, 
opened 2020. Over 200 trees, including fastigiate oaks (Q. ×warei and Q. robur cultivars), Q. 
bicolor, Q. imbricaria.

Wave Hill Bronx Originally a country home built in 1843, and donated in 1962 to NYC, which converted it into a 
11-ha non-profit center for the study of nature and the arts. One of the most impressive arboreta in 
NYC, notable trees include a c. 170-year-old Q. rubra and fastigiate Q. robur.

Woodlawn Cemetery Bronx Arguably the best arboretum in NYC (cf. Green-Wood Cemetery). ArbNet Level II Arboretum, 
contains 392 tree species and cultivars, including 11 particularly large trees with trunks over 150 
cm in diameter. Five of the 65 entries in NYC Parks' list of "Great Trees of New York City" are 
found here, one of which is a champion Q. alba. Notable oaks include a mammoth Q. velutina and 
large Q. macrocarpa, Q. phellos, Q. bicolor, Q. imbricaria, Q. robur, Q. palustris, Q. rubra, Q. 
coccinea, and Q. acutissima. Online resources feature a virtual tour of the significant trees in the 
collection, with a satellite-view map showing location and 360° Ground View of each tree: www.
woodlawn.org/virtual-tours/
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Table 3/ A selection of locations where oaks can be seen in NYC, ranging in scale from Grand Opera to Off-
off-Broadway (street theater not included: NYC's streets would constitute its largest venue for oak trees).
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Photo 16/ Winter in Sheep Meadow, Central Park, with Quercus acutissima.
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Figure 1/ The Jardim Botânico da Universidade do Porto. The circles of different shades of green indicate 
the existing oak collection; its projected development is indicated by the light- and dark-pink shaded areas.
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Introduction

The Jardim Botânico da Universidade do Porto (hereafter referred to as BGUP, the 
English acronym) is a constituent part of the Museu de História Natural e da Ciência da 
Universidade do Porto1 along with the Galeria da Biodiversidade and the Herbarium.

Comprising approximately four hectares, BGUP is an eclectic, designed space, with 
high ecological, aesthetic, and referential interest (Marques 2018). The BGUP, situated 
near the Atlantic Ocean on granitic bedrock, is in a thermotemperate bioclimate (Rivas-
Martínez et al. 2017a) that, in comparison with the adjacent Mediterranean climate, does 
not experience winter cold, or dry, hot summers (the decrease in precipitation seasonality 
results in moderate summer precipitation). These combined factors enable the survival of 
a wide range of plant types, spanning from tropical to desert to temperate species. 

The existing botanic collections hold 539 genera comprising more than 1,300 taxa 
spanning different groups of angiosperms and gymnosperms. These include, Sequoia 
sempervirens (California redwood) Eucalyptus globulus (blue gum), Ginkgo biloba 
(maidenhair tree), Bischofia javanica (Bishopwood), Lophostemon confertus (brush box), 
Magnolia grandiflora (southern magnolia), and Quercus suber (cork oak), the Portuguese 
national tree.2 

Camellias are present throughout and the high hedges of centenary camellias stand out 
as an important structural element of the Garden. The genus is represented by 26 species, 
of which 692 are Camellia japonica cultivars, with 100 of those being of Portuguese 
origin. In 2020, this remarkable collection led to the recognition of the Garden as an 
International Camellia Garden of Excellence.3 

The Cactus and Succulent Garden, along with the Desert Greenhouse that was created 
in the late 1950s, provide the necessary living conditions for plants from xerophytic 
regions like Opuntia ficus-indica, Cereus repandus, Agave sisalana, and Euphorbia milii 
(Smith and Figueiredo 2014; Marques 2018). 

The orchid greenhouses host the collection of plants that lend them their name, and 
the water elements of the Garden host exotic plants, such as Nymphaea lotus (Egyptian 
lotus), Nelumbo nucifera (sacred lotus) and the emblematic Victoria cruziana (Santa 
Cruz water lily). Additionally, worth mentioning are the endangered indigenous species 
such as the Nuphar lutea (yellow pond lily) and the critically endangered Vallisneria 
spiralis (eelweed), Stachys palustris (mondego fox-tale), Hibiscus palustris (swamp rose 
mallow) and the endangered Butomus umbellatus (flowering rush) (Carapeto et al. 2020).

There are nearly 30 threatened plant species in Portugal (Médail and Baumel 2018; 
Vila-Viçosa and Arsénio 2021). Focusing on southwest Portugal, we have been collecting, 
for ex-situ cultivation and conservation, several species of vascular plants that are rare, 
endemic or threatened according to the recent Red List of Portuguese Flora (Carapeto 
et al. 2020).4 Amongst the species that we are propagating for conservation, we can 
cite: Juniperus navicularis, found only in southwestern Portugal and a small area of 
Spain, and Juniperus macrocarpa, with only one known tree left in Portugal (from which 
we have obtained propagation material); the critically endangered Armeria gaditana, as 
well as A. monchiquensis that lacks the taxonomic resolution needed to determine its 
status and that of related taxa (Vila-Viçosa and Arsénio 2021); Thymus lotocephalus, 

1. For more information, see https://mhnc.up.pt/
2. For more information on the local vegetation, see Braun-Blanquet et al. 1956.
3. For more information, see https://internationalcamellia.org/botanical-garden-of-porto
4. Available online at https://listavermelha-flora.pt/



T. carnosus, T. capitellatus, and T. camphoratus. Materials for the propagation of the 
latter were collected from the type location, and of the former from neighboring Spanish 
populations.

Oak conservation concerns

Nearly 41% of the 430 oak species assessed by the IUCN are of conservation concern. 
Approximately 31% of oak species is estimated as threatened. Land-use changes, 
climatic shifts, and exotic pests and diseases are key threats. Countries with the highest 
species richness are also the ones with the highest number of endangered species. Land-
use changes are usually correlated with agricultural and urban conversion, logging, or 
variations in fire regimes (Carrero et al. 2020). 

Recognizing the importance of ex-situ conservation, the BGUP oak collection has 
targeted 14 species5 assessed as threatened (Carrero et al. 2020; Carapeto et al. 2020) so 
as to contribute to the conservation of genetic resources. For the native Iberian species, 
information is lacking to accurately establish their status.

The oak collection

One of BGUP’s most recent collections is of the genus Quercus. The idea for the 
collection was born around 2016, in the context of a Ph.D. project studying western 
Mediterranean White Oaks (section Quercus) at the Faculty of Sciences of the University 
of Porto and CIBIO-InBio.6 The collection started therefore with Iberian marcescent oak 
species, traditionally ascribed to subsection Galliferae (Spach 1842) that includes Q. 
canariensis, Q. faginea, Q. lusitanica, and related taxa and nothotaxa. 

The initial objectives of the collection were, on one hand, to cultivate a large number 
5. These are Quercus acerifolia, Q. canariensis, Q. castaneifolia, Q. cupreata, Q. engelmannii, Q. estremadurensis, Q. georgiana, Q. 
insignis, Q. lamellosa, Q. leucotrichophora, Q. pinnativenulosa, Q. pontica, Q. tomentella. 
6. For more information, see https://cibio.up.pi/en and https://www.biopolis.pt/en 
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Photo 1/ Quercus suber, the Portuguese national tree, in the Jardim Botânico da Universidade do Porto.
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of individuals of these species and their hybrids to provide material for the ongoing study 
of interspecific and pervasive introgression among Iberian White Oaks (Vila-Viçosa et al. 
2021) and, on the other, to strengthen BGUP’s role in Iberian efforts for native climax-
forest conservation. 

Rapidly, it was decided that the collection should include all oak species related to the 
remarkable Iberian biogeographic gradient that goes from temperate deciduous forests to dry-
adapted evergreen ones, across a peculiar sub-Mediterranean belt (Loidi 2017; Vila-Viçosa et 
al. 2020b). In this area, these groups of marcescent oaks frequently hybridize with sympatric 
species across an amazing gradient, a significant biogeographic process in the evolutionary 
and demographic history of the Eurasian White Oaks (Kremer and Hipp 2020; Vázquez et al. 
2015; Vila-Viçosa et al. 2014; Vila-Viçosa et al. 2015; Vila-Viçosa et al. 2020a). 

And, finally, it was decided that the collection should include Quercus taxa from 
around the world. Amongst the rare oaks that are (or will be) in the collection there is, 
for example, Q. acerifolia, Q. alnifolia, Q. ×alvesii (Q. lusitanica × Q. rotundifolia),7 Q. 
aucheri, Q. calliprinos, Q. hartwissiana, and Q. vulcanica.

The collection of native species includes Q. estremadurensis and Q. canariensis. The 
first is found as scattered isolated trees dispersed across the western Iberian Peninsula and 
North Africa (Vázquez et al. 2018; Vila-Viçosa et al. 2020a; Vila-Viçosa et al. 2020b). 
Recent work has confirmed the phylogenetic segregation of this taxon previously thought 
by some authors to be a subspecies of Q. robur or a synonym of Q. robur (Vila-Viçosa 
et al. 2021). The second, Q. canariensis, is a Critically Endangered oak at national 
level, based on both IUCN criteria and those of the Lista vermelha da flora vascular de 
Portugal Continental (Carapeto et al. 2020). Quercus canariensis forms an exclusive, 
threatened type of forest in southern Portugal, where it commonly hybridizes with Q. 
faginea, producing Q. ×marianica (Malato-Beliz 1982; Vila-Viçosa et al. 2017; Vila-
Viçosa et al. 2015).

Developing the collection

As the idea for the collection grew to include oaks from all over the world, so the goals 
have been expanded to encompass research, conservation under the growing scenario of 
climate change and anthropogenic alterations, and education (Arsénio 2021; Cannon and 
Kua 2017; Chen and Sun 2018; Meineke et al. 2019). The development of the BGUP oak 
collection has been articulated along five major lines. 

1) Species selection
The initial goal was to gather acorns from indigenous species to improve the native 

plant collection and to enhance ex-situ conservation. Gradually, the arrival of acorns 
from around the world made it possible to extend the scope with the aim of developing a 
reference collection of the genus for both research and educational purposes. 

2) Social networking
Social networking has played a major role in our efforts to obtain seeds from around 

the world. Most of our contacts were obtained thanks to Jeroen Braakman, a Dutch oak 
enthusiast, member of the International Oak Society, who created, in 2012, a Facebook 
group named “International Oaks”, to maintain contacts between IOS members, other 

7. Vila-Viçosa et. al., in print.



enthusiasts and experts, and to facilitate the exchange of oak knowledge and acorns 
worldwide. This group has been a major source of seed for BGUP as have been personal 
contacts with collectors, horticulturists, and botanists worldwide.

3) Propagation 
Acorns in good condition are left in their packages for at least one week to ensure 

proper insect control. Those in poor condition are treated in various ways to improve 
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Photos 2/ (a) Quercus alnifolia; (b) Q. ×alvesii; (c) Q. aucheri; (d) Q. calliprinos; (e) Q. vulcanica.
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Photo 3/ Quercus estremadurensis
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their chances of germination. The acorns are sown in plastic trays or two-liter pots in 
a compost mixture of three parts of loamy soil and one part of decomposed leaf mulch. 
Once sown, they are covered with leaf mulch. After germination the acorns sown in trays 
are repotted. After transplantation, the seedlings are placed in a moist, shady environment 
and then gradually exposed to stronger light and less humidity. Ensuing treatment of 
plants is based on their health, age and ecological requirements.

4) Spatial planning
The design of the collection is based on the biogeography of the genus Quercus. For 

example, the Californian xerophytic species (Fig. 1: CM) will neighbor the western and 
eastern Mediterranean assemblages (Fig. 1: WM, EM). The temperate Eurasian and North 
American species (Fig. 1: TE, NA) have been designed as a transitional gradient moving 
towards the historical, tropical section of the Garden. Future plans include planting 
to illustrate relationships between species (i.e., regarding hybridization, ecological 
associations, etc.).

The overall aesthetic dimension of the Garden will be enhanced by the planting of oaks 
in “fringes” that are interspaced with cleared areas. The “fringes” are not continuous thus 
maintaining open perspectives that alternate with more closed views. Planting follows 
the principle of the tallest ones most distant from the clearing and the smallest closest to 
the edge, in an attempt to reproduce a natural forest structure.

Overall we have developed an exhibition-style plan, in which plants are sufficiently 
distant from one another that they can develop all of their characteristics and growing 
habits without impediment. The Garden design was produced with Autodesk AutoCAD® 
2021, complemented with Adobe Illustrator® 2019 CC, that allowed for a 20-year 
projection of tree size based on current size.
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Photo 4/ On the right, Quercus obtusata, in the middle, two Q. arizonica, and on the left, two Q. durata.
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5) Planting
Planting occurs during the rainy 

periods from October to March in 
holes dug to 20 or 30 cm in depth, 
depending on pot size. Before 
planting, roots are inspected and 
pruned, when needed, to prevent 
root girdling. In the first and second 
years the plants are watered once 
a month, when temperatures are 
the highest (> 26 ºC). Due to the 
low presence of nitrogen in the 
soil, fertilizer was administered 
over a two-week period in the 
spring, followed by the watering 
needed to stimulate growth. As 
mentioned above, the different 
species are planted according to 
their biogeographic regions and 
ecological needs.

Moving forward

The future development of the 
BGUP oak collection has been 
made possible, in part, thanks to 
the collaboration of 41 donors (individuals or institutions) from 15 different countries. 
Francisco (Paco) Garín (Jardín Botánico de Iturraran, Spain), Ryan Russell (USA), 
and Jeroen Braakman (the Netherlands) have been major contributors, followed 
by Aran Olmedo (Spain), Béatrice Chassé (Arboretum des Pouyouleix, France), 
Roderick Cameron (Grigadale Arboretum, Argentina) and Ori Fragman (Jerusalem 
Botanical Gardens, Israel). The collection also benefited from the early input of eastern 
Mediterranean seedlings, sent by Professor Michael Avishai who supported this initiative 
from the beginning, in the context of ongoing phylogenetic research of the Galliferae 
in the Mediterranean Basin. Finally, BGUP staff has provided 20 new taxa. When all of 
these are planted the BGUP oak collection will be composed of 161 taxa (107 species, 2 
subspecies, 46 nothotaxa and 6 cultivars).

Subgenus Quercus harbors 77% of the taxa and subgenus Cerris, 23%. Part of this 
imbalance can be explained by the fact that while the former is predominantly distributed 
in the Western Palearctic Region, the latter is exclusively composed of Eurasian taxa of 
which seed is more difficult to obtain. 

The species in section Quercus (White Oaks) represent 39% of the taxonomic diversity 
of the collection, followed by those in section Lobatae (Red Oaks) with 20%, and the 
section Ilex representatives from the western Mediterranean with 8%. Intra- and inter-
sectional hybrids represent, respectively, 15% and 6%.

The Critically Endangered Q. canariensis (Vila-Viçosa and Carapeto, in prep.), 
already cultivated at BGUP, is represented by 2 mature individuals and 12 seedlings 

Photo 5/ Some of the future inhabitants of the Jardim Botânico 
da Universidade do Porto.



in the greenhouse. The seedlings 
are what remains from a group 
of almost 150 seedlings donated 
by BGUP to several national and 
foreign collections and to a special 
reforestation and conservation 
project in southwest Portugal 
initiated by Navigator Produtores 
Florestais in 2020. This project 
is part of the Natura 20008 Forest 
Habitat Directive (Evans 2006), and 
corresponds to the Q. faginea/Q. 
canariensis Iberian woodlands. 
Another example of the Garden’s 
interface with the local environment 
involves Q. estremadurensis, with 
2 young individuals, designated 
for cultivation in the area of the 
Garden devoted to the southwest 
Iberian Peninsula (Fig. 1: IB) where 
it will grow with hybrids such as 
Q. ×coutinhoi (Q. faginea × Q. 
estremadurensis).9

In the northwest area of the 
Garden – specifically in the Dwarf 
Garden – an area that was dedicated 
to A Floresta (The Forest) by 
the Portuguese poet Sophia de 
Mello Breyner Andresen, has been 
transformed to represent Portuguese 
native woodlands. This was then 
complemented with other Iberian 
native oaks planted to mimic Iberian 
biogeography (Rivas-Martínez et 
al. 2017b). 

The future zone CATIB (Fig. 1) 
will be dedicated to the Catalonian 
oak syngameon that includes Q. 
pubescens, Q. huguetiana, Q. 
×cerrioides, (Q. canariensis × Q. 
pubescens)10 Q. ×subpyrenaica 
(Q. faginea × Q. pubescens)11 
and Q. ilex, planted together with 
companion species and hybrids 

8. Natura 2000 Network for the Conservation of Natural Habitats and of Wild Fauna. European Council Directive 92: 43.
9. For some authors the parentage of Q. ×coutinhoi is Q. faginea and Q. robur. 
10. For some authors the parentage of Quercus ×cerrioides is Q. canariensis × Q. pubescens subsp. subpyrenaica.
11. Quercus ×subpyrenaica is considered by some authors a synonym of Q. pubescens subsp. subpyrenaica.
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Photos 6/ From subgenus Cerris: (a) Quercus myrsinifolia; (b) 
Q. lamellosa.
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(Schwarz 1936; Grant 1981; 
Cannon and Petit 2020). The Iberian 
southwest is another targeted 
area (Fig.1: SWIB), that will be 
planted with the abovementioned 
Q. canariensis, but also, with Q. 
×marianica12 (Q. canariensis × Q. 
faginea) and Q. estremadurensis 
along with local companion 
relictual taxa like Rhododendron 
ponticum, Ilex perado, and Morella 
faya. This association of plants 
represents one of the rarest forest 
systems in Portugal (Malato-Beliz 
1982; Rivas-Martínez et al. 1990; 
Vila-Viçosa et al. 2015). The plants 
waiting to go into the ground in 
this area were sourced from wild 
populations of the Iberian southwest 
(Médail and Baumel 2018; Vila-
Viçosa and Arsénio 2021).

Many oaks have been planted 
in the southern area of the Garden, 
devoted exclusively to an arboretum 
with ligneous plants from the most 
diverse regions of the globe. Of 
informal character, the curvilinear 
paths wind through several nemoral 
habitats with many trees and shrubs 
living together. From the North 
American area (Fig. 1: NA) where 
Q. palustris, Q. imbricaria and Q. 
rugosa have already been planted, a transition to this southern area will be accomplished 
with the planting of other oaks like Q. gambelii, Q. ×exacta (Q. imbricaria × Q. palustris), 
the endangered Q. georgiana, Q. alba and Q. lobata. In turn, the area further south will be 
planted with northeastern Mexican taxa together with the already established Californian 
chaparral oak species (Fig. 1: NEMX). 

Mirroring an east to west transition, this last group of oaks connects with the area of the 
western Mediterranean species (Fig. 1: WM). In the setting of the natural, old-growth Q. 
suber, this area will be planted with marcescent species (Q. faginea, Q. canariensis and 
Q. lusitanica) plus the evergreen Q. rotundifolia and a set of diverse Q. coccifera-related 
taxa. This last evergreen fringe, dominated by a Q. pseudococcifera mantle, will include 
other pre-forest shrubs, like Q. calliprinos, Arbutus unedo, Viburnum tinus, Phillyrea 
latifolia, P. angustifolia, Pistacia lentiscus, and nitrophytic grasses like Cheirolophus 
sempervirens and C. uliginosus, thus representing the typical forest fringe of the Western 

12. Considered by some authors a species, by others, a synonym of Quercus ×fagineomirbeckii nothosubsp. marianica, and by still others 
a hybrid between Q. canariensis and Q. faginea subsp. broteroi.

Photo 7/ Quercus canariensis



Atlantic facade of Portugal (Braun-Blanquet et al. 1956; Costa et al. 2019; Costa et al. 
2012). 

The transition to the eastern Mediterranean (Fig. 1: EM) will be planted with 
representative species from section Quercus, such as Q. boissieri;13 from section Ilex, 
such as Q. alnifolia, Q. coccifera s.l., Q. aucheri and Q. palaestina;14 and from section 
Cerris, Q. macrolepis, Q. libani, Q. ×libanerris, and Q. macranthera.

The transition from these Mediterranean areas to the Euro-Siberian biogeographic 
regions will be accomplished with Q. cerris, Q. castaneifolia, and the Caucasian Q. 
pontica, along with Carpinus betulus, Corylus avellana, Fagus sylvatica, and the two 
dominant temperate oaks, Q. robur and Q. petraea, along with their widespread hybrid 
Q. ×rosacea (Fig. 1: TE).

Conclusion  

To date our efforts have resulted in the planting of 58 oak taxa, including 20 Californian 
chaparral species, 9 Iberian oaks, 8 North American oaks, Q. humboldtii from Central 
America and Q. leucotrichophora from Southest Asia and the Himalayas. These oaks 
now share the Garden with the pre-existing and recently planted oaks such as Q. brenesii, 
Q. glauca, Q. imbricaria, Q. insignis, Q. lamellosa, Q. myrsinifolia Q. palustris, Q. 
phillyreoides Q. pubescens, Q. rubra, Q. robur, and Q. robur subsp. pedunculiflora 
(Figure 18). Supported by a team with expertise in many areas, in only five years and with 
scarce resources, the BGUP is well on the way to having a considerable oak collection 
with species from nearly the entire geographical range of the genus.

13. Considered a synonym of Quercus infectoria subsp. veneris.
14. Considered a synonym of Quercus pseudococcifera.
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Photo 8/ The Southwest Iberian section with Quercus canariensis (right), Q. ×marianica (left), Ilex perado, 
Rhododendron ponticum and Euphorbia paniculata subsp. monchiquensis.
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Social networking has proven to 
be a critical tool for increasing the 
species richness of the collection and 
for sharing results and experiences 
with the oak community at large. In 
this vein, the next step for BGUP 
is to integrate platforms like BGCI 
(Botanic Gardens Conservation 
International) and ArbNet with the 
objective of nurturing conservation 
activities and advancing in the 
conservation of trees on both a local 
and a global scale.

The BGUP is open for scientific collaboration to tackle worldwide flora taxonomy, 
evolution and, especially, woody-plant conservation in the Mediterranean Basin, a 
hotspot that will continue to be severely affected by climate change.
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Photo 1/ Jean-Louis Hélardot and Quercus aff. miquihuanensis at the Arboretum du Passadou.
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Introduction

Having acquired the property that was to become the Arboretum des Pouyouleix 
(France) in June 2003, Gérard and I arrived that summer in our new house, a perfect ruin 
inside and out. The renovation was not to begin until October, so we basically camped out 
in the house for three months with a makeshift bathroom, a new SMEG, and a computer.

One day, coming home, I hear Gérard yell out, “You have to come and see this.” He 
was sitting at the computer where he had just discovered Oaks of the World, (a part of) 
Jean-Louis Hélardot’s website that I’m willing to bet few of you are not already familiar 
with. In that moment we suddenly knew exactly what we had gotten ourselves into when 
we decided to build an oak collection.  

This discovery also led, a few years later, in 2008, to encountering the charming 
individual behind the website and the wonderful oak collection he has built, the Arboretum 
du Passadou, in the hamlet of La Vergnotte, in the town of Mansac, near the city of Brive-
la-Gaillarde (France). 

What follows is a poetically licensed mix of my visit there on June 16, 2021 and 13 
years of friendship, collaboration, and visits to our respective arboreta.

The stage

Just a little more than an hour from Les Pouyouleix going southeast, the drive to 
l’Arboretum du Passadou is a pleasant, country-road winding journey, except for about 
25 km of highway near the end. And it is exactly when one gets on the highway that the 
scenery changes dramatically as the foothills of the Massif Central, the mountains in the 
center of southern France, appear on the horizon. Up until then, it was like being at home.  

Jean-Louis has created an oak collection in a place that presents conditions that don’t 
make life easy for his trees. Precipitation is about 800 mm annually; summer temperatures 
are, according to Jean-Louis, higher and higher: “When we arrived in 1974, 29 °C was 
the high – now 35 °C is the norm.” And, winter less and less rigorous: “Winter here was 
habitually at -14 °C, but during the last ten years, the coldest it gets is one or two nights 
at -8 °C, the rest at 0 °C to -3 °C.” The soil is composed of siliceous clay, le brasier, as 
it is called colloquially. It refers to the red sandstone of sedentary formation in the region 
of Brive-la-Gaillarde, used traditionally to build houses, barns, etc… “In the summer,” 
explains Jean-Louis, “the soil is as hard as stone, and if rain doesn’t fall at the right 
time, or if the summer heat is ferocious, the soil will not have enough moisture for the 
trees to survive winter.” Recently, in 2015, rain did not fall at the right time and Jean-
Louis lost quite a number of old trees of already impressive stature: Quercus alba, Q. 
hemisphaerica, Q. imbricaria, Q. macrocarpa, and Q. texana, to name but a few. 

oaks.of.the.world.free.fr

Jean-Louis and Annie Hélardot bought the property in La Vergnotte in 1974. This 
included the house and a little less than one hectare of land. Both Jean-Louis and Annie 
are retired medical doctors who practiced in Brive-la-Gaillarde, where they live, about 
15 km from Mansac. In the 1980s Jean-Louis, tired of having to mow the grass, thought 
it would be a good idea to plant some trees. After having planted a few “common things”, 
as he says, his natural curiosity led him to focus his interest: Abies, Acer, Picea, Pinus, 



and Quercus. Thanks probably to his ten years of medical school, during which one learns 
that acquiring knowledge is a laborious and thus gratifying process, he decided to create 
a handwritten “card” for each taxon so that he could learn their vital statistics: taxonomic 
history, morphological description, growth, ecology, etc. These very material beginnings 
are at the origin of the database that so many of us use in our search to understand 
the genus Quercus. There were roughly 300 such Quercus index cards, 150 Acer cards, 
and about the same for the coniferous genera combined, when he decided to create the 
website that was launched in 1990. Today, there are roughly 500 Quercus taxa in the 
database. The latest improvement: a link to the protologues. “Initially, in the 80s, without 
the Internet, it was not easy for an amateur to find information, even of the existence, of 
all the different oaks in the world! For me, an oak was Q. robur or Q. petraea. Little by 
little, especially through meeting with nurserymen at horticultural events, as well as with 
other aficionados, the scope of the word “oak” was enlarged. And my encounter with Q. 
rysophylla in the early 90s was a true revelation.”

The readers of this Journal are familiar with the Quercus section of Jean-Louis’ 
oeuvre, but in fact each of the aforementioned genera has an equally excellent treatment 
(jeanlouis.helardot.free.fr). “But I don’t have the time anymore to translate everything 
into English, I only do that now for Quercus, though I continue to update all of the genera 
in French.” Jean-Louis tells me this as we begin our visit of his collection, under a brutal 
sun, promising temperatures that were to reach above 40 °C before the end of the day. 
Jean-Louis retired at the age of 66, 13 years ago, after 36 years of medical practice. 
“Forty-six, if you include the 10 years of study required!” exclaims Jean-Louis with a 
bit of a sigh. But the development of the collection did not wait for his well-deserved 
retirement. 
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Photos 2a-b/ Quercus ×idzuensis, the hybrid between Q. acuta and Q. glauca.
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Morning musings

We decide to devote the morning to the partie haute of the Arboretum, land bought 
in 1992 that added half a hectare to the property and gave the impetus to start planting 
a great deal more than had been up until then. The first trees that we stop to look at 
are two 6-meter-tall Q. myrsinifolia (planted in 1993) that do not seem to have entirely 
recovered from a curious weather event that swept across most of Europe in 2021: the 
late frosts that are generally in May arrived at the beginning of April. Many trees had 
only just begun flowering and leaf formation, thus their tenderness did not withstand the 
few nights with temperatures down to -3 °C. Next to these Q. myrsinifolia, a lovely Q. 
laceyi, about 5 m tall and a Q. ×idzuensis (hybrid between Q. glauca and Q. acuta) are 
in excellent shape. Jean-Louis acquired Q. ×idzuensis from Les Pépinières Armoricaines 
(Saint-Adrien, France) as a rooted cutting of Q. acuta. When I visited the Arboretum 
du Passadou with Allen Coombes in 2019, Allen suggested that this was probably Q. 
×idzuensis, confirming Jean-Louis’ own suspicions about the presence of Q. glauca 
characteristics in this plant. Not far away, an extraordinary Q. crispipilis, planted in 2007 
when it was one year old and measured 20 cm, towers 7 m tall.

The oak collection here comprises 250 botanic taxa and 1 cultivar; the maple collection, 
105 botanic taxa. Though the difficulties due to the climatic and edaphic conditions can 
be occasionally catastrophic for plants growing here, generally, the oaks do very well. 
Quercus lobata, which more often than not struggles in European collections, is really 

Photos 3a-b/ Quercus crispipilis from Mexico (Chiapas) and Guatemala.
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a lovely tree here, two and a half 
meters tall and very healthy (planted 
in 2001, measuring 30 cm). There 
also used to be quite a few conifers, 
but today few remain – only 10 of 
the 55 taxa planted over the years. 
Most recently, Pinus clausa planted 
with Q. georgiana (both from Stone 
Mountain in Georgia, USA) has 
declared defeat.

A rather small plant attracts my 
attention and gives us the chance 
to chat about Jean-Louis’ interest 
in grafting oaks that started about 
ten years ago. The plant that we are 
looking at is Q. sideroxyla grafted 
on Q. hintoniorum (both section 
Lobatae oaks from Mexico). Though 
in his usual overly modest way he 
says he is not very good at it, there 
are quite a few of his successes 
here: Q. floribunda grafted on Q. 
ilex (scions from the Arboretum 
de la Bergerette,1 Saint-Sardos, 
France), Q. praeco grafted on Q. 
robur (which we will see later this 
afternoon), and Q. laurina grafted 
on Q. durifolia (scions of both of 
these from the Jardín Bótanico de 

Iturraran,2 Gipuzkoa, Spain). He started grafting out of curiosity about the technique 
and his motivation to acquire rare oaks (like the ones that any oak aficionado drools 
over when visiting Iturraran) for which acorns are not easy to come by. Of course, there 
are often acorns on the trees in Iturraran but one never knows what will come from 
garden-collected seed. That being said, in this garden Q. baloot, Q. dolicholepis, and Q. 
miquihuanensis grown from seed collected at La Bergerette, and Q. frutex and Q. hirtifolia 
grown from seed collected at the Arboretum des Pouyouleix, are all phenotypically what 
we would expect them to be.3

Quercus flocculenta has grown quite nicely here, behaving as does Q. saltillensis at 
both the Arboretum des Pouyouleix and the Arboretum de la Bergerette, producing long 
branches that curve downward with what seems to be a poor ration of leaves. Although 
Asian oaks are not as present as those from other parts of the world, there is a lovely Q. 
tatakaensis, measuring about 50 cm from a 2015 wild collection.

1. For more information on the Arboretum de la Bergerette, see, Oaks in a Difficult Climate – Arboretum de la Bergerette, internationa-
loaksociety.org/articles/gardens and arboreta; and, this volume pp. 103-109.
2. For more information on the Jardín Bótanico de Iturraran, see, The Iturraran Botanical Garden/articles/gardens and arboreta  https://
www.internationaloaksociety.org/content/iturraran-botanical-garden; and, this volume pp. 97-100.
3. At the Arboretum des Pouyouleix we also have two Quercus baloot and one Q. floribunda grown from seed from La Bergerette that are 
phenotypically perfect; and seed from our Q. acerifolia, Q. hintoniorum, Q. miquihuanensis, and Q. parvula var. shrevei are now trees 
growing in other gardens that look exactly like they should. For more information, see Chassé 2021; and, this volume pp. 111-116.
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Photo 4/ An exceptionally – for European collections – nice and 
healthy Q. lobata.



179

Jean-Louis Hélardot: a Passion for Understanding Oaks

International Oaks, No. 33, 2022

Photos 5/ (a) Quercus floribunda grafted on Q. ilex; (b) Q. baloot from seed collected at the Arboretum de la 
Bergerette; (c) Q. miquihuanensis from seed collected at the Arboretum de la Bergerette.
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Before taking a break for lunch, I 
admire two magnificent oaks, both 
planted in the early 90s: a bushy 
and vigorous Q. phillyreoides and 
a spectacular Q. castaneifolia that 
measures at least 25 m, if not 30.

As I freshen up before lunch, a 
few images and thoughts, out of 
sequence as it were, come to mind: 
Q. acherdophylla with vigorous 
new growth of more than 20 cm; 
Q. elliptica and Q. durata acorns 
received last autumn and sown 
before winter directly in the ground 
produced seedlings twice as tall as 
the ones that I sowed in pots in the 
nursery; that doctors and botanists 
acquire in their training similar 
deductive skills to resolve enigmas; 
and, a fact that I had forgotten and 
am pleased to note here: Jean-Louis 
Hélardot became a member of the 
International Oak Society after our 
first encounter in 2008. 

Afternoon amblings

During lunch – magret de canard 
with a variety of tasty side dishes 
and a delicious ice cream cake 
for dessert, with champagne to 
accompany it all – Annie recounts a 
wonderful anecdote illustrating how 
useful Jean-Louis’ website has been 
for so many since its inception. 
Some time in the 1980s, during one 
of his many annual visits to Les 
Journées des Plantes de Courson (a 
very important horticultural event 
in France that is now called Les 
Journées des Plantes de Chantilly 
since the location of the event 
changed in 2014). Stopping to see 
what plants were on offer by the 
Arboretum de Balaine (Villeneuve-
sur-Allier, France), he was 
pleasantly surprised to see Louise 
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Photo 6/ Quercus flocculenta

Photo 7/ Quercus castaneifolia
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Adanson4 with a thick stack of 
printouts of the pages of his website 
that she was using to describe the 
plants, their origins and possible 
futures.

Back to work, we have the rest 
of the afternoon to explore the 
partie basse of the Arboretum, land 
acquired in 1996 that increased the 
total surface by about half a hectare. 
If you’ve been keeping track and 
done the math you will realize that 
this Arboretum is composed of 
two hectares of land and a serious 
lot of trees. If you add to that the 
topography, which can be likened 
to the hypotenuse of a right triangle 
with the house about in the middle 
and paths that zigzag back and forth, 
what you get is an extraordinarily 
oak-intensive learning experience. 
You are never really very far from 
a taxon that you have just seen 
and so if you are not sure of how 
to distinguish between two species, 
you can easily go back and forth 
until you are.

Chrysolepis chrysophylla, though 
still very young and small, planted 
in 2020, is incredibly green and 
healthy – I write “incredibly” 
because every one that we have 
tried to grow at the Arboretum 
des Pouyouleix pretty much dies 
immediately (and Jean-Louis’ plant 
comes from the same collection). 

As we continue on down the slope, 
there are several representatives 
of hybrids found only in Spain, 
notably, Q. ×diosdadoi (described 
in 2003 by F.M. Vázquez) (Q. 
pyrenaica × Q. rotundifolia), and a 
more confusing one referred to by 
some as Q. ×tentudaica (Q. broteroi 
× Q. rotundifolia) and by others as 
4. Louise Adanson is the great-great granddaughter of Michel Adanson (1727-1806). He was a French botanist who rejected the classifica-
tion systems of his time (e.g., Tournefort, Linné), considering them to be “artificial” and developed what he thought to be a “natural” clas-
sification system based on vegetative rather than reproductive characteristics.

Photo 8/ Chrysolepis chrysophylla

Photos 9/ Quercus ×diosdadoi

Photos 10/ Quercus ×tentudaica



Q. ×senneniana (Q. faginea × Q. rotundifolia). Not everyone agrees on what Q. broteroi 
is and, based on recent work, Q. faginea also appears problematical.

A very vigorous Q. robusta, an oak found only in the Chisos Mountains of Texas and 
not very often in cultivation in Europe, grows near the bottom of the Arboretum and 
has attained a height of about 1.7 m since it was planted in 2013. Another rare oak in 
cultivation, Q. praeco, which I saw for the first time in 2019 in San Luis Potosí (Mexico), 
looks very happy and healthy growing here, so far away from home!

Jean-Louis’ favorite oak is Q. ×rudkinii (Q. marilandica × Q. phellos) but most of his 
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Photos 11/ (a) Quercus laurina; (b) Q. xalapensis; (c) Q. pinnativenulosa; (d) Q. acutifolia.
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other favorite oaks are in the section Lobatae group now referred to as Erythromexicana 
(Hipp et al. 2020), including amongst others, Q. acutifolia, Q. brenesii, Q. delgadoana, 
Q. grahamii, Q. laurina, Q. pinnativenulosa, Q. xalapensis, etc., many of which can be 
found in this part of the Arboretum. 

We have, over the years, shared seeds and plants and it is always interesting to compare 
how plants from the same collection fare in our respective arboreta – even when they 
are better here! Such is the case with Q. invaginata from a 2010 collection in Coahuila 
(Mexico). Jean-Louis’ tree seems much happier, with healthier and more abundant 
foliage. On the other hand, Q. deliquescens, also from a 2010 collection (Chihuahua, 
Mexico) has grown much faster aux Pouyouleix.

As we draw close to the end of our stroll, down at the very bottom of the Arboretum du 
Passadou, there is a beautiful specimen of Q. greggii, planted in 2007, which has attained 
a height of about 7 m, a lovely Q. ×haynaldiana (Q. frainetto × robur), and an equally 
pretty Q. marilandica var. ashei with textbook leaves.

Enjoying a long, cold drink in the shade in front of the house before the short drive that 
awaits me, I jot down, as I usually do after such visits, a few questions about the plants 
we are growing. As Jean-Louis will be coming to see us in January or February 2022 he 
will help me answer those questions if I have not done so in the meantime!

Photos 12/ (a) Quercus robusta; (b-c) Q. praeco in San Luis Potosí, Mexico (top); in the Arboretum du 
Passadou (bottom).

b
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Post-scriptum

A few months after my visit to the Arboretum du Passadou, Jean-Louis and I spent 
nearly two days wandering through the marvelous Jardín Bótanico de Iturraran, about 
which, Francisco Garín, who managed the Garden from 1986 until his retirement in 2012, 
laughingly told us that Jean-Louis probably knows better than he does. No small feat 
when one considers the size and complexity of this Garden.

Jean-Louis makes the 7-hour drive to Iturraran at least twice a year to collect, with 
permission, scions and acorns, both of which he uses for his grafting experiments. “If I 
want to graft, say, Q. crispipilis, it seems to me that the best root stock is a plant grown 
from a Q. crispipilis acorn, even if, collected in a garden means it stands the chance of 
producing a hybrid, half of it will be Q. crispipilis!” 

Unfortunately, this year was not a good one for acorns in this part of the world – and 
the ones that we did find were not ripe. At the very end of our visit, however, we did find a 
young plant of Q. costaricensis, about 10 cm tall, growing under the parent tree as well as 
a few acorns, already fallen, of ‘Chocha’, a hybrid between Q. rubra and Q. rysophylla, 
named thus by F. Garín because the acorns were collected from the French champion Q. 
rysophylla in Michel Duhart’s Arboretum de Chocha (Ustaritz, France).

From this visit too, questions have arisen about some of our plants.
Yet another reason to look forward to Jean-Louis’ next visit with us!

Photographers: Photos 1-14: Béatrice Chassé.
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Photo 13/ Q. marilandica var. ashei
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Photo 14 
(1) Quercus polymorpha
(2) Q. ithaburensis
(3) Q. margarettae
(4) Q. laurina
(5) Q. crassipes
(6) Abies cilicica
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A

Abies 
 cilicica 185
 nordmanniana 110
  subsp. bornmuelleriana  111
  subsp. equi-trojani 111
Acer 
 caudatum 
  subsp. multiserratum 110
  subsp. prattii 110
 heldreichii subsp. trautvetteri 110
 laevigatum 125
 macrophyllum 125
 platanoides 139
 velutinum 110
Aextoxicon punctatum 101, 124
Agave sisalana 161
Alnus lusitanica 84
Arbutus 
 unedo 84, 169
 xalapensis 112
Armeria
 gaditana 161
 monchiquensis 161

B

Betula
 dahurica 97
 nigra 97
Bischofia javanica 161
Boehmeria
 cylindrica 99
 macrophylla 99
Brassaiopsis 99
 mitis 99
Butomus umbellatus 161
Buxus balearica 102

C

Calycanthus chinensis 110
Camellia 
 japonica 161
 sasanqua 96-97
Carpinus 
 betulus 170
 chinensis 109
 cordata var. chinensis 109
Carya
 aquatica 124
 cordiformis 104
 glabra 124
  subsp. megacarpa 104

 laciniosa 104
 ovata 104, 124
 texana 104
Camellia sasanqua 97, 97
Castanea 65, 70, 113
 mollissima 70
 sativa, 81, 97
Castanopsis 70, 97
 cuspidata 101
 fissa 97
 indica 97
 purpurella 113, 114
Cedrus 
 atlantica 109, 111
 deodara ‘Robusta’ 97
Celtis biondii 109
Cephalotaxus harringtonia var. drupacea 102
Cercis 
 gigantea 99
 racemosa 109
Cereus repandus 161
Certhia brachydactyla
Cheirolophus
 sempervirens 169
 uliginosus 169
Chilopsis linearis 112
Chimonanthus nitens 110
Chrysolepis chrysophylla 181
Clethra 
 mexicana 101
 pringlei 99
Cornus
 capitata 99
  subsp. angustata 110
 elliptica 110
 hongkongensis 99
 ‘Iturraran’ 99
Corylus avellana 170
Cryptomeria japonica 102
Cunninghamia
 lanceolata 102, 124, 125
 sinensis 124
Cupressus 
 bakeri 110
 guadalupensis 110

D

Diospyros 
 japonica 109
 kaki 109
 virginiana 109

E

Elaeocarpus sylvestris 99

Index of Scientific Plant Names



188 International Oaks, No. 33, 2022

Erythrostemon gilliesii 103
Eucalyptus 
 globulus 77, 161
 spp. 25, 81
Eucommia ulmoides 110
Euphorbia 
 milii 161
 paniculata subsp. monchiquensis 170

F

Fagus 64, 65, 70
 japonica 69
 sylvatica 170
  ‘Dawyck Purple’ 48-49
Ficus carica ‘Noir de Caromb’ 104
Firmiana simplex 97

G

Ginkgo biloba 102, 161
Gleditsia triacanthos 124, 128
 f. inermis 110
Griffitharia vestita 110
Gunnera insignis 97, 99

H

Heptapleurum macrophyllum 99
Hesperocyparis 
 bakeri 110
 guadalupensis 110
Hibiscus palustris 161

I

Ilex perado 169, 170
Indigofera decora 96, 97

J

Juglans microcarpa 104
Juniperus 
 macrocarpa 161
 navicularis 161

K

Keteleeria davidiana 126
Koelreuteria paniculata 124

L

Lagerstroemia indica 102
Laurus nobilis 84
Lindera 
 benzoin 110
 megaphylla 102
 obtusiloba 110
 triloba 110
Lithocarpus 70, 97, 113
 dealbatus 97

 kawakamii 97
 lepidocarpus 97
 litseifolius 101
 pachyphyllus 97
Lobaria pulmonaria 85
Lomatia dentata 124
Lophostemon confertus 161
Luma apiculata 124

M

Magnolia 
 globosa 109
 grandiflora 102, 161 
  ‘Carradoc’ 97
 lanuginosa 99
 macrophylla 110
Mahonia ×savilliana 109 
Melia azedarach 124
Morella faya 169
Myrceugenia exsucca 124

N

Nelumbo nucifera 161
Nicotiana tabacum 69
Nuphar lutea 161
Nymphaea lotus 161

O

Opuntia ficus-indica 161
Ostrya 109
Ostryopsis davidiana 109

P

Persicaria ‘Iturraran’ 99
Peumus boldus 124
Phillyrea 
 latifolia 169
 anugustifolia 169
Pinus
 bungeana 103
 clausa 178
 pinea 86
 pinaster 77, 81
 rigida 142
 sabiniana 104
 taeda 124
Pistacia 
 chinensis 103, 104
 lentiscus 84, 169
Platanus 
 ×acerifolia 128, 129
 occidentalis 108
Polypodium cambricum 82, 85
Populus 
 lasiocarpa 110
 nigra 84
 szechuanica 110
Prunus
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 serotina 128
 zippeliana 103
Pseudocydonia sinensis 97, 109
Pterocarya stenoptera 97
Pterostyrax psilophyllus 99
Pyrus calleryana 128

Q

Quercus
 acerifolia 4, 5, 7, 13, 15-21, 25, 26, 112, 162, 163, 178
 acherdophylla 115, 180
 acuta 113, 176, 177
 acutifolia 115, 182, 183
 acutissima 5, 63-72, 114, 149, 150, 154, 155 
  subsp. kingii 113
 afares 113
 affinis 104, 106, 121
 agrifolia 12, 112, 115 
 ajoensis 112
 alba 40, 42, 64, 135, 137, 138, 145, 149, 154, 155, 169
  × montana, 154
  × stellata 152, 154
 ×allardii 56
 alnifolia 104, 163, 164, 170
 alpestris 75
 ×alvesii 163, 164
 annulata 34, 38
 arizonica 8, 166 
 aucheri 104, 163, 164, 170
 aurea 52, 53
  × frainetto 55 
  × petraea 53
   subsp. petraea 53
   subsp. polycarpa 53
  × pubescens 
  × robur 55
   subsp. pedunculiflora 55
  subsp. robur 55
 austrina 28, 29, 31, 32, 36-38, 43, 44
 ×badensis 58
 baloot 103, 109, 110, 178, 179
 ×barladensis 55
 ×barnova 53
 ×bedoei 58
 ×beguinotii 53
 ×benkoei 53
  nothosubsp. barnova 53
  nothosubsp. benkoei 53
 benthamii 97, 98
 bicolor 100, 110, 131-134, 152-155
  ‘Green Nova’ 155
  ‘JFS-KW12’ 155
  × macrocarpa 152, 154
  × polymorpha 153
  × robur 132, 154 
 boissieri 74, 170
 ×borosii 59
 ×bossebovii 56
 boyntonii 115
 brandegeei 112
 brantii 114
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 ×braunii 59
 brenesii 97, 102, 121, 122, 170, 183
 breviloba 34-36, 38
 ×brittonii 152, 154
 broteroi 74, 75, 182
   × rotundifolia 181
 buckleyi 107-109
 ×budaiana 53
 ×budenziana 53
 ×bushii 112, 113, 141-143, 152, 154, 155
 calliprinos 163, 164, 169
 calophylla 113
 ×calvescens 58
  nothosubsp. costae 58
 canariensis 74, 75, 88, 162, 163, 167-170
  × faginea 75, 169
  × pubescens 168
  × pubescens subsp. subpyrenaica 168
 canbyi 104, 105, 108
 candicans 113
 carmenensis 112 
 castanea 100, 107, 113
 castaneifolia 107, 162, 170, 180
 ×cazanensis 53
 ×cerrioides 168
 cerris 46, 47, 123, 148, 149, 154, 155, 170
 chapmanii 112
 chihuahuensis 113
 ‘Chocha’ 184
 ×chrysopoda 59
 ciliaris 123
 cinerea 32
 coccifera 75, 170
 coccinea 4, 104, 138, 139, 154, 155, 169
  × ilicifolia 152, 154
 ×comptoniae
 conferta 49 
  var. streimii 57
 ×confusa 59
 conzattii 121
 ×corcyrensis 55
   var. dobrogensis 55
   var. lupei 55
 corrugata 97
 cortesii 97
 ×costae 58
 costaricensis 97, 98, 122, 184
 ×coutinhoi 75, 168
 crassifolia 112
 crassipes 112, 185
 crispipilis 104, 105, 177, 184
 ×csatoi 54
 cubana
 cupreata 108, 162
 ×czaranii 55
 ×dacica 58
  nothovar. pubescentiformis 58
  nothovar. tiszae 58
 dalechampii 14, 52, 53
 ×danubilias 59-60
 delgadoana 115, 183
 deliquescens 112, 183
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 dentata 49, 114, 136
  ‘Pinnatifida’ 155
 depressa 112
 ×devensis 54
 ×digenea 59
  ×diosdadoi 181
 ×diversifrons 59 
  nothovar. homophylla 60
 dolicholepis 107, 113, 178
 douglasii 11, 104
 durandii 27, 28, 30-32, 34, 36-38, 40, 43, 44
  var. breviloba 28, 29, 34, 35, 43
 durata 166, 180
 ×duriensis 75
 durifolia 112, 178
 elliottii 30, 31
 elliptica 180
 emoryi 7, 8, 109 
 engelmannii 112, 162
 ×erioneura 56
 ×exacta 169
 estremadurensis 162-165, 168, 169
 faginea 5, 13, 52, 73-94, 162, 163, 168, 169, 182
  subsp. alpestris 104
  subsp. broteroi 74, 169
  × estremadurensis 75, 168
  subsp. faginea 74
  subsp. maroccana 75
  × pubescens 75, 168
  × robur 168
  × robur subsp. broteroana 75
  × rotundifolia 182
  subsp. tlemcenensis 75
 ×fagineomirbeckii nothosubsp. marianica 169
 falcata 32, 109, 120-122, 147, 154
 ×feketei 56
 ×fernowii 152, 154
 ×filialis 152, 154
 flocculenta 112, 178, 180
 floribunda 178, 179
 frainetto 53, 136, 149, 154, 156
  × petraea 59
   × pubescens 59
  × robur 53, 183 
   subsp. pedunculiflora 54
   subsp. robur 53
  ‘Trump’ 155
 franchetii 113
 frutex 178
 gambelii 8, 169
 garryana 11 
 georgiana 162, 169, 178
 germana 102, 112
 ×getica 54
 ×giffordii 152, 154
 gilva 102
 ×glabrata 57
 glabrescens 109
 ×glabrescens 54
 glauca 122, 170, 176, 177
  f. gracilis 123
 graciliformis 108
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 grahamii 113, 183
 greggii 102, 104, 183
 griffithii 108
 grisea 103
 gulielmi-treleasei 97, 100, 122
 gussonei 52
 ×hariotii 54
 hartwissiana 52, 163
 havardii 112
 ×hawkinsiae 152, 154, 155
 ×hawkinsii 152
 ×haynaldiana 53, 183
  nothosubsp. getica 54
  nothosubsp. haynaldiana 53
  f. heuffelii 54
 hemisphaerica 32, 112, 116, 121
 ×herculis 59
 ×heterophylla 152, 154
 ×heuffelii 53
 hintoniorum 104, 178
 hirtifolia 178
 hondae 108
 huguetiana 168
 humboldtii 5, 13, 15, 16, 21-26, 170, 171
 ×hybrida 55
 hypargyrea 113, 123
 hypoleucoides 7, 112 
 hypophaea 97
 ×idzuensis 176, 177
 ilex 97, 99, 168, 178, 179
 ilicifolia 109, 115, 141-144, 154, 155
  × marilandica 152, 154
  × phellos 152, 154
 ×illesiana 58
 imbricaria 138, 145, 146, 150, 153-155, 169, 170
  × palustris 169
  × rubra 154
  × velutina 154
 ×inaequalis 152
 incana 32
 infectoria subsp. veneris 74, 170
 inopina 115
 insignis 102, 122, 162, 170
 ×intercedens 58
 intermedia 56
 ×intermedia 55-56
  nothovar. allardii 56
  nothovar. borbasii 56
  nothovar. bossebovii 56
  nothovar. rosacea 56
 intricata 7 
 invaginata 104, 183
 irazuensis 97
 ithaburensis 52, 104, 105, 185
 jahnii 56
 jonesii 97
 ×kanitziana 54
 kelloggii 12 
 ×kerneri 52, 54
  nothovar. devensis 55
  nothosubsp. kerneri 54
 laceyi 108, 177
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 laevis 32
 lamellosa 97, 98, 162, 168, 170
 lanuginosa 
  var. bedoei 58
  subsp. haynaldiana 53
   var. streimii 57
 laurifolia 32, 147, 154
 laurina 121, 122, 178, 182, 183, 185
 ×leana 150, 154, 155
 leucotrichophora 162, 170
 ×libanerris 47, 49, 170
  ‘Rotterdam’ 46, 49
  ‘Trompenburg’ 14, 46-48
  ‘Tromper’ 5, 14, 45, 49, 50
 libani 46-48, 170
  × cerris 47, 48
 liebmannii 112
 lobata 147, 154, 169, 177, 178
 longispica 107, 108, 113
 look 113
 ×lucana 55
 lusitanica 52, 74, 162, 169
  × rotundifolia 163
 lyrata 40, 147, 154, 155
  ‘Dahlonega’ 155
  ‘Howler’ 155
 ×macdanielii ‘Clemons’ 155
 macranthera 49, 170
 macrocarpa 123, 138, 141, 152-155
  × prinoides 153
 macrolepis 104, 105, 170
 magnoliifolia 121
 margarettae 40, 185
 ×marianica 75, 163, 169, 170
 marilandica 138, 141, 144, 152, 154, 155
  var. ashei 184
  × phellos 152, 154, 182
  × velutina 152, 154
 martinezii 109
 mcvaughii 97
 meavei 113
 mexicana 102, 112
 miquihuanensis 102, 104, 111, 112, 174, 178, 179
 aff. miquihuanensis 111, 112
 ×moesiaca 59
 ×moldavica 57
 mongolica 122, 124
 ×monorensis 59
 montana 139-141, 154, 155
 morii 102, 113
 muehlenbergii 146, 153, 154
 myrsinifolia 109, 113, 114, 122, 123, 168, 170, 177
 myrtifolia 103, 105
 ×neoheuffelii 53
 nigra 32, 102, 121, 147, 154
 oblongifolia 108
 obtusata 100, 166
 obtusifolia var. breviloba 35
 oocarpa 97, 98
 opaca 114
 orocantabrica 52
 pachyloma 97
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 pacifica 103, 105
 pagoda 121
 palaestina 170 
 pallida 59
 ×pallida 57
 pallidifrons 59
 palmeri 8, 112 
 palustris 115, 116, 128-132, 135, 139, 149, 150, 153-155, 169, 170
  ‘Crownright’ 131
  ‘Green Pillar’ 131
  GREEN PILLAR® 131
  × phellos 154
  ‘Pringreen’ 131, 132
 ×pancicii 59
 parvula 112 
  var. shrevei 112, 178
 pauciradiata 52
 ×pastorae 99
 pedunculata 
  var. csatoi 54
  var. hybrida 55
  var. intermedia 56
  var. pubescens 56
  var. vulgaris f. rosacea 56
 ×pendulina 55
 pentacycla  97
 petraea 52, 53, 59, 170, 176
  subsp. petraea × robur subsp. robur 55
  subsp. polycarpa 53
   × pubescens 58
   × robur subsp. pedunculiflora 57
  × pubescens 57
  × robur 55
 phellos 32, 120, 121, 133-135, 141, 145, 152-155
  HIGHTOWER® 134
  ‘QPSTA’ 134
  × rubra 152, 154
  × velutina 154
 phillyreoides 11, 170, 180 
 ×pilosa 59
 pinnativenulosa 162, 182, 183
 planipocula 112
 poilanei 97
 polycarpa 53
 ×polycarpoides 59
 polymorpha 113, 185
 pontica 11, 49, 162, 170
 porphyrogenita 113
 praeco 98, 178, 182, 183
 pringlei 112, 116
 prinoides 142, 144, 145, 154, 155
 protoroburoides
 pseudococcifera 84, 169, 170
 ×pseudodalechampii 55
  nothovar. cretzoiui 55
  nothosubsp. pseudodalechampii 55
  nothosubsp. venusta 55  
 ×pseudopubescens 53
 pubescens 52, 53, 59, 104, 168, 170
  var. glabrata 57
  f. glabrescens 54
  subsp. pubescens × robur 54
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  × robur 54
  f. streimii 58
  var. streimii 57
  subsp. subpyrenaica 75
  ×roborigermanica 56
 pumila 30, 31
 pyrenaica 76, 77, 87, 88, 97, 126
   × rotundifolia 181
 rehderiana 109
 resinosa 112
 ×robinsii 152, 154
 ×roborigermanica 56
 robur 52, 59, 87, 97, 99, 123, 132, 147-149, 154, 163, 170, 176, 178
  subsp. broteroana 76, 77, 87, 88
  ‘Fastigiata’ 132
  Fastigiata Group 149, 153
  ‘Fennessyi’ 155
  ‘Filicifolia’ 155
  ‘General Pulaski’ 155
  subsp. pedunculiflora 59, 170
  SKYROCKET® 149 
  × suber 99
 robusta 182, 183
 ×rosacea 52, 55, 170
  nothovar. coriacea 56
  nothovar. csatoi 55
  nothovar. feketei 57
  nothovar. jahnii 57
   nothovar. obovata 56
  nothovar. petraeiformis 57
  nothovar. pseudogermanica 56
  nothovar. pseudosessilis 59
  nothosubsp. rosacea 55, 57
  nothosubsp. speciosa 57
 rotundifolia 74, 75, 77, 84, 86, 88, 99, 169
 rubra 16, 17, 21, 64, 101, 119, 132, 135, 136, 139, 140, 149, 153-155, 170
  × rysophylla 184
  × velutina 152, 154
 ×rudkinii 152, 154, 182
 rugosa 102, 169
 ×runcinata 154
 rysophylla 102, 107, 108, 115, 119, 120, 176
 sadleriana 11, 49
 sagrana 102
 salicina 113, 114 
 saltillensis 108, 112, 178
 san-sabeana 34
 sapotifolia 97
 sartorii 112
 ×saulii 154
 ×sauteri 55
 ×schochiana 154, 155
 schottkyana 64, 70
 ×schuettei 152, 154
 ×secalliana 56-57
 segoviensis 97
 ×semilanuginosa 54
   var. balatonensis 54
  var. pilinervis 54
 senescens 113
 ×senneniana 182
 sessiliflora  
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   var. intermedia 56
  subsp. kerneri 54
  var. pallida
   var. tridactyla 54
 shumardii 16, 17, 21, 146, 147, 154 
 sicula 52
 sideroxyla 110, 113, 178
 similis 40
 ×simonkaiana 55
 sinuata 5, 27, 28, 30-34, 36-38, 43, 44
  var. breviloba 28, 35, 43
 skinneri 102
 ×sooi 59
 ×speciosa nothovar. brachylepis 57
 ×steinii 58
 stellata 40, 108, 121, 138, 141, 147, 154, 155
 ×streimii 52, 57
  nothosubsp. erythrolepis 60
  nothosubsp. illesiana 58
  nothosubsp. pachytricha 60
  var. pungens 57-58
  nothosubsp. streimii 57
  nothovar. tiszae 58 
 ×subcrispa 58
 suber 64, 74, 77, 81, 87, 88, 97, 123, 161, 162, 169
 ×subgermanicorobur 56
 ×subglandulosa 59
 ×sublanuginosa 54
 ×subpyrenaica 75, 168
 ×subroborigermanica 56
   f. crassifolia 56
  f. glabrescens 56
  f. longiloba 56
  f. obovata 56
  f. obtusiloba 56 
  f. ovalifolia 56
  f. pseudogermanica 56
 ×superlata 56
 ×szechenyana 59
 ×tabajdiana 59, 60
 tarahumara 97, 100
 tarokoensis 97, 113
 tatakaensis 113, 178
 ×tentudaica 181
 ×teriana 55
 texana 102, 119, 136
 thomsoniana 97
 ×tiszae 58
 tlemcenensis 75
 ×tlemcenensis 75
 tomentella 115, 162
 ×topaliae 59
 toumeyi 8 
 toxicodendrifolia 115
 ×tridactyla 54
 trinitatis 97
 ×tufae 59
 ×turneri 99
 urbani 97, 98, 102, 121
 vacciniifolia 11 
 ×valachica 59
 variabilis 70, 108, 123
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 vaseyana 7 
 velutina 64, 104, 116, 135, 139, 140, 150, 152, 154, 155
 ×venusta 55
 viminea 115
 virgiliana
  var. streimii 58
  var. tiszae 58
  var. virgiliana f. streimii 58
 virginiana 147, 154, 155
 vulcanica 163, 164
 ×walteriana 32
 ×warei 132, 149, 151, 154
  KINDRED SPIRIT® 132
  ‘Long’ 132, 155
  ‘Nadler’ 132
  REGAL PRINCE® 132 
 wislizeni 9, 10, 12, 112 
 xalapensis 97, 108, 182, 183
Quillaja saponaria 124

R

Rhamnus alaternus 84
Rhododendron 
 edgeworthii 99
 ponticum 169, 170

S

Sequoia sempervirens 102, 161
Sinocalycanthus chinensis 110
Sorbus vestita 110
Stachys palustris 161

T

Taxodium
 ascendens 108
 distichum 102, 108
  var. imbricatum 108
  var. mexicanum 102
 mucronatum 102
Tetracentron sinense 99
Thymus
 camphoratus 162
 capitellatus 162
 carnosus 162
 lotocephalus 161
Tilia 
 cordata 109
 maximowicziana 109
 monticola 102
Torenia fournieri 69
Tsuga mertensiana 111

U

Ulmus 
 americana 128
 chenmoui 109
 crassifolia 109
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V

Vallisneria spiralis 161
Viburnum 
 lentigo 109
 tinus 169
Victoria cruziana 161

W

Westringia longifolia 99

X

Xylosma 
 congesta 110
 japonica 110

Z

Zanthoxylum 
 simulans 103
Zelkova
 carpinifolia 109
 schneideriana 109
 serrata 109
 sicula 109
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