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INTRODUCTION TO THE PROCEEDINGS OF 

THE FIRST INTERNATIONAL OAK CONFERENCE 
by M. Nigel Wright 

It brings me the greatest pleasure to present to you the documentation of what one day 
may be an historic event: The Proceedings of the First International Oak Society Confer
ence at The Morton Arboretum, Lisle, Illinois. 

Hopefully, from these papers you may be able to grasp the positive energy and the wealth 
of info1mation this first conference brought together. For many attendants it was the first 
time of meeting after many years of telephone and letter correspondence. The opportu
nity to talk face to face and to discuss our favorite trees was almost overwhelming. As 
with many great events, there never seemed to be enough time to share all the countless 
thoughts and ideas with everyone. 

- "'"'4 ·-
Attendees of the Inaugural Meeting of the International Oak Society in front of the 
Thornhill Education Center, The Morton Arboretum, Lisle, Illinois,. USA. 
Front Row, Left to Right: Nigel Wright (Pennsylvania), Aytekin Ertas (furkey), Michael 
Melendrez (New Mexico), Stelian Radu (Romania), Damian Beardi (New York), Michael Beardi 
(New York), Mary Ann Dillon (Michigan), Amy Larson (California), Susan Cooper (England), 
George Ware (Illinois), Lisa Wright (Pennsylvania). 
s~ond Row, Left to Right: Tom Burleson (New Mexico), Ken Asmus (Michigan), Peter van der 
Linden (Illinois), John Pair (Kansas), Jamie Friend (England), Ron Lance (North Carolina), E.H. 
Peter Ahrens (New York). 
Third Row, Left to Right: David Johnson (Ohio), Rocco Damato (lllinois), Tamara Trites 
(Ohio), John Gammon (England), William Hess (Illinois), Harry Bailey (Georgia). 
Fourth Row, Left to Right: Durell Nelson (Illinois), Greg Morgenson (North Dakota), Mark 
Coggeshall (Indiana), Mark Pitman (England), Sue Shapiro (Wisconsin), Jim King (illinois), 
Lawrence Slavicek (Illinois). 
Fifth Row, Left to Right: Piers Trehane (England), Allen Coombes (England), Guy Sternberg 
(Illinois) 
Not Pictured: Matt Strong (Kansas) 
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This First Conference was not only an opportunity to catch up with old pen-pals, but 
also a chance to make new acquaintances, particularly those who made the conference 
possible and made their facilities available to us at The Morton Arboretum. A special 
thanks goes to Dr. George Ware, Dr. Bill Carvell, Peter van der Linden, Bill Hess, 
Gerard Donnelly, Mike Spravka and Kris Bachtell. They also arranged for some very 
spectacular weather for us, with peak fall color coinciding with clear 70° + F days . 

The greatest thanks goes to Guy Sternberg, whose unrelenting hard work, meticulous 
attention to detail and organization made every event flow perfectly. For us, he has 
created the first mould to which future conferences may be cast. After the Conference 
some of us were lucky enough to travel a few hours South to his home in Petersburg, 
lllinois, where we were treated to the wonderful hospitality of his wife Edie. We were 
given a grand tour of Petersburg (Lincoln Land) and saw some spectacular specimens 
of oak with many natural hybrids that Guy had been observing for a number of years. 
Our fmal evening together was tinged with sadness as we said our goodbyes by the 
campfire and made our summaries of the recent events. 

So from this brief past, I entreat you to follow us to the future where the International 
Oak Society moves quickly as all its legal documentation and nonprofit status are soon 
to be finalized. Locations for two future conferences (to be held every three years) are 
now confirmed. Regional Chapters are planned to be formed after incorporation with a 
European Chapter based in England. Membership is growing quickly with over 300 
members worldwide. The future looks bright as we are constantly expanding and di
versifying. 

To encapsulate this First International Oak Conference has been somewhat difficult for 
·the amount of fond memories have been numerous. I can orily urge you to come to our 
next Conference to be held in California, 1997, and experience the wealth of oaks and 
the people that nurture and admire them from around the world. For now, let these 
important papers inspire you until then. 

M. Nigel Wright is the Editor-in-Chief of the Journal of the International Oak Society and operates 
Windrose Nursery in Pen Argyl, Pennsylvania, USA . 
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1 Editor's Note: Due to editorial time and space limitations, these papers have been 
omitted from the current Journal issue. They will be presented in a future issue . 
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THE RE-OAKING OF AMERICA 

by George Ware 

The word "re-oaking" implies that there is a need to plant oaks on American landscapes 
that contain progressively fewer and fewer oak trees. Oaks are sometimes called "legacy" 
trees because, in so many cases, they came upon the landscape naturally over long 
periods of time and have been inherited as a part of the environment for those who have 
built homes among them. Oaks are known to have great longevity, but old age, senes-

. 
cence, and decline have begun to overtake seemingly venerable old-timers. In most 
cases, there seem to be few replacement oaks being planted. At best replacement oaks 
will be in a situation where great age gaps exist between the large established oaks and 
the young trees. Nevertheless, the planting of young oaks is a start. It has sometimes 
been said that oaks are hard to transplant and that oaks grow too slowly. The rapid 
growth and success of the International Oak Society attests to confidence and interest 
in growing and promoting oaks for richer and more diverse landscapes. 

A Tribute to Oaks 

Oaks are often given great respect or even reverential regard because of their great s~e 
and age. Veneration of oaks has produced an oak mystique. Ernest H. Wilson, noted 
plant explorer and horticulturist at the Arnold Arboretum, in his book "Aristocrats of 
the Trees" (1930), included a chapter called "Kingly Oak." Wilson's admiration for 
oaks is expressed in the paean: 

Monarch of the woodland is the oak, of all trees most dear to us 
who live in northern lands. It is celebrated in literature from the 
earliest times, indeed, of no tree has more been written than of the 
oak ..... Many of these are unsurpassed in beauty, size and stateliness 
among the trees of the whole world. Notwithstanding our admira
tion, indeed reverence, we have paid very little attention to the oak 
in ornamental planting. Possible because of the dignity and maj
esty of old giants scattered through this country and the parks of the 
Old World, where age and strength stand forth so prominently, the 
tree lover has assumed that oaks grow too sl<?wly for practical orna
mental purposes. Whatever its origin this fallacy is deeply rooted, 
yet it is a fallacy nonetheless. 

Wilson continues in stating that over a period of several decades, oaks can be the most 
rapidly growing of deciduous-leaved trees. At the Arnold Arboretum in Boston, 54-
year old oaks were found to be over 60 feet in height, surpassing the height of hickory, 
walnut, elm and maple, all planted at the same time . 

Woodland legacy oaks are at home with soil situations that the trees over a long period 
of time have had a part in creating. There is yearly recycling of leaves into porous org-
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anic soil rich in nutrients contributed by the recycled leaves. Acidity of these soils is 
maintained by the yearly contributions of decomposing leaves. Converting of woodlands 
to home sites and manicured lawns terminates recycling because the leaves are raked and 
discarded each autumn. Slow alkalinization of the soil begins and may be reflected in a 
few decades by yellowing of foliage and decline of oak trees. The ecological lesson is that 
one who lives with oak trees should try to work with them on their own terms, or as stated 
in another way: create or re-create the woodland soil conditions associated with oak 
woodlands. A generous application of leaf compost or wood- or bark-chip mulch around 
an oak initiates the restoration of conditions conducive to oak health. 

Large mature trees are also vulnerable to abrupt changes in their environment, especially 
the soil environment. Environmental episodes, such as excessive soil wetness or pro
longed drought, may have a debilitating effect, but human disturbances, such as soil com
paction, grade changes and trenching, may bring about decline or death of an oak tree in a 
short time. Longer tetnl detriments are turf competition and soil alkalinization. 

Historical Significance 

There is a rich association of historical events with oaks, owing to their great longevity, 
their grandeur, and their conspicuous and appealing contributions to the landscape. For 
example, a few ancient oaks that hosted long-past ceremonies such as treaty signing still 
remain as living monuments. Oaks that were planted by famous persons are honored 
often. Oaks used as land survey markers (witness trees) may still be encountered occa
sionally. The largest trees of each species of oak thus far found are recorded and updated 
by the American Forests organization. 

Oaks make ideal trees for anniversary and ceremonial plantings beeause of their longev
ity, sturdiness and arboricultural merits. Some examples are planting ceremonies for Ar
bor Day, VIP visits, memorial observances, birthdays, dedications of parks and arboreta, 
and other special events. At each annual meeting of the International Society of 
Arboriculture, a tree-planting ceremony is conducted. Current interest in trees and tree
planting bodes well for increasing the planting of oaks. 

Re~ionality 

The natural geographic range of oak species determines in great measure the regions in 
which planted oaks may be grown successfully. For example, the ambience of the towns 
and cities of the southeastern States is often heavily influenced by the extensive preva
lence of huge oaks bordering the streets. Three species comprise a large part of the inven
tory of street trees for most Southern municipalities: willow oak (Quercus phellos ), water 
oak (Q. nigra), and live oak (Q. virginiana). Indeed, willow oak approaches monoculture 
levels in parts of some towns and cities. The same can be said of live oak in certain 
coastal urban situations. Thus, oaks constitute a large part of the urban tree populations of 
the southeastern States. 

In contrast, oaks are a small part of the urban tree populations in the northeastern, 
midwestern, and Plains States. It is in this vast region that the challenge for re-oaking 
may be the greatest in the whole U.S. Pin oaks (Q. palustris) already are planted widely 
in this region. Pin oaks have been popular because of their rapid growth, good transplant-
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ability, and aesthetic appeal, including red fall color. But leaf yellowing (chlorosis) is a 
serious problem owing to the widespread prevalence of alkaline soils in urban areas. Of
ten soil alkalinity is not only associated with limey glacial substratum, but it is also pro
duced by the dominating concrete environment of towns and cities. Soil acidification is 
difficult. Pin oak has its origins in swamps, floodplains, and low flat areas where soil 
acidity is the rule. Encouragingly, broader understanding of the poor suitability of pin oak 
for urban soils is slowly reducing its use. 

In this northerly region, there are several native oaks suitable for urban planting. Ecologi
cal harmony between oak tree and planting site generally is favorable for the following: 
bur (Q. macrocarpa), swamp white (Q. bicolor), chinquapin (Q. muhlenbergii), shingle 
(Q. imbricaria), and red (Q. rubra). Oaks that naturally occur on sandy soil generally fare 
poorly in urban situations. Some examples are black ( Q. velutina), and scarlet ( Q. coccinea). 

The increasing use of oaks in the southern Great Plains is evident. Townscapes of Kansas, 
Oklahoma, and Texas show the growing popularity of shnmard oak (Q. shumardii) and 
Texas red oak (Q. buckleyi). Both of these show good red fall color. Chinquapin oak (Q. 
muhlenbergii) and bur oak (Q. macrocarpa) are less colorful in autumn, but are tough and 
reliable trees for landscape plantings. Texas live oak (Q.fusifonnis) occurs naturally over 
a large area of Texas and is commonly seen as a planted tree in both Texas and Oklahoma. 
Unfortunately, oak wilt bas killed tens of thousands of live oaks both in towns and cities 
and in natural stands. The future of Texas live oak is uncertain. Several oak species 
native to Texas and Oklahoma occur on sandy soils. Most of these do not transplant easily 
and also are not at home on the soils of town and city landscapes. 

The moun~inous natural landscapes of the West and the desert landsc~pes of the South
west are home to many oak species, but because of great geographic and elevational dif
ferences, it is not possible to generalize on suitability or promise of oak species for 
townscape use. However, there are some excellent presentations of oaks on certain uni
versity campuses, including University of Arizona, University of Utah, and University of 
California at Davis. The oak arboretum at Davis is a splendid demonstration of what can 
be done with planted oaks. 

The Pacific Northwest has very few species of native oaks, but Oregon white oak (Q. 
garryana) is notable in that it is a legacy tree with groups of large, mature old-timers in 
towns where homes were built among the trees several decades ago. Michael Reichenbach, 
in his presentation of this program, describes the great gap between the size and age of the 
old oaks and the oak saplings being planted in no more than minuscule numbers. This 
Oregon example is a compelling illustration of our challenging task to accelerate efforts 
to re-oak America . 

Every region of the U .S. has oaks with suitable ecological credentials for successful use in 
places where people live, work and play -- streetscapes, parks, school campuses, golf 
courses, corporate campuses, and other open areas such as cemeteries. Recognition of the 
appropriateness and promise of oaks as planted trees has lagged. Re-oaking depends a 
great deal on oak education of the kind being presented at this first conference of the 
International Oak Society. 

Dr. George Ware is a Research Associate at The Morton Arboretum, Lisle, fllinois, USA. 
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Que reus texana (fonnerly Q. nuttallii), Horseshoe Lake, Alexander County, Illinois, USA. © Guy 
& Edith Sternberg. 
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OAK IMAGES FROM TEMPERATE NoRTH AMERICA 
by Guy Sternberg 

Between 400 and 600+ species of true oaks (genus Quercus) can be found in North and 
Central America (ranging down into the northern edge of South America), Europe, Eurasia, 
East Asia, and North Africa. The precise number depends upon taxonomic considerations 
which are not in universal agreement as of this time, including the potential generic status 
of Cyclobalanopsis (generally classified as a subgenus of Quercus) and even the proper 
classification of Lithocarpus (generally accepted as a closely allied distinct genus, but 
having acorn-type fruit). The exact number of oaks also remains subject to further revi
sion as some of the least-known species are studied more extensively and "lumped" or 
"split" taxonomically. 

Whatever the worldwide total, approximately 100 distinct oak species can be found in dig
enous to various temperate-zone habitats in North America. The following photographic 
introduction to most of them is intended to illustrate the vast diversity of our native oak 
resource.2 

The oaks are classified into three groups, historically called "subgenera" or "sections" or 
both. The white oak group also includes many other species, collectively native through
out the worldwide range of the genus, while the golden oak group and the red or black oak 
group are confined to the Western hemisphere. Many of the species within each of the 
sub generic groups hybridize extensively, but only within their respective groups. 

White Oaks-- Section Quercus (fo1n1erly known as subgenus Lepidobalanus) 

1. Quercus alba Eastern white oak 
The flagship species of the white oaks of the New World, and a dominant 
and colorful deciduous forest tree of eastern North America. 

2. Q. arizonica Arizona white oak 
A medium-sized semi-evergreen tree of the southwestern United States and 
adjacent Mexico. 

3. Q. austrina Bluff oak 
A medium-sized deciduous white oak favoring limestone bluffs and bottom
lands in the Coastal Plain of the southeastern United States. 

4. Q. berberidifolia California scrub oak (syn. Q. dumosa var. berberidifolia)The 
widespread shrubby chapparal oak of California foothills usually evergreen. 

5. Q. bicolor Swamp white oak 
A large deciduous tree of the eastern United States and Canada, adapted to tight, 
poorly drained soils. 

6. Q. breweri Brewer oak (syn. Q. garryana var. breweri) 
A shrubby deciduous species (or variety) from the Trinity Alps and adjacent 
areas in northern California and southern Oregon. 

2Editor's Note: All of the numbered species included in this paper were illustrated 
with color slides, which can not be reproduced here due to space limitations. 
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7. Q. chapmanii Chapman oak 
A shrubby, semi-evergreen species occupying sandy soils in Florida and the 
adjacent Atlantic Coastal Plain. 

8. Q. cornelius-mulleri Muller oak (syn. Q. turbinella var. cornelius-mulleri) 
One of the dense western evergreen oaks, this species can be found on well
drained soils under near-desert conditions in southern California. 

9. Q. douglasii Blue oak 
One of the most picturesque of western oaks, this deciduous tree is common in 
the foothills and lower mountains of California. 

Quercus douglasii. Oak Creek Canyon, Tehachapi, California, USA. 
©Guy & Edith Sternberg 

10. Q. dumosa Coastal scrub oak 
As now described, restricted to the coastal scrub species of southern California; 
this name once included several shrubby western oaks. 

11. Q. durata Leather oak 
A dense evergreen shrub confined mostly to serpentine rock substrate in the 
Coast Ranges of California. 

12. Q. engebnannii Engelmann oak 
A picturesque deciduous California tree, this species can be found from Los 
Angeles southward into Mexico. 

13. Q. fusiformis Texas live oak (syn. Q. virginiana var.fusiformis) 
• 

Not always distinguished from southern live oak in the literature, this distinctive 
evergreen tree is much more winter-hardy, and grows inland across the Edwards 
Plateau of Texas and into Oklahoma. 

14. Q. gambelii Rocky Mountain white oak 
A variable and ubiquitous species, often cloning from lignotubers but seen 
occasionally as single-stemmed individuals, ranging throughout lower and middle 
elevations in the southern Rocky Mountain region. 

15. Q. garryana Garry white oak 
A large and majestic deciduous tree, the only native oak of the Pacific Northwest. 

16. Q. gemiiUlta Sand live oak (syn. Q. virginiana var. geminata) 

10 

Named for its twin acorns, this species is distinguished from southern live oak 
by its rolled leaves and slightly more restricted range in the southeastern Coastal 
Plain. 

]olOWal OF rhe InreJUianonal Oak Soc1ery ISSUE 6 

• 

• 

• 

• 



• 

I 

17. Q. grisea Gray oak 
A small, semi-evergreen tree of the southwestern United States and Mexico, 
with conspicuous gray foliage . 

18. Q. havardii Shin oak 
A ground-cover shrub covering large areas in the Edwards Plateau region. 

19. Q. hinckleyi Hinckley oak 
Perhaps our rarest oak, this shrub occurs at a single location on Solitario Moun
tain in southern Texas. 

20. Q. john-tuckeri Desert scrub oak (syn. Q. turbinella var. john-tuckeri) 
The dwarf blue oak of California, a semi-evergreen small tree of middle eleva
tions in California. 

Quercus john-tuckeri. Guy Sternberg with a typical fonn at Pine Canyon, 
Tehachapi, California, USA. © Guy & Edith Sternberg 

21 . Q. laceyi Lacey oak (syn. Q. glaucoides) 
A small deciduous oak of Texas and temperate areas of northern Mexico. 

22. Q. laeta Mexican white oak 
An attractive, spreading, deciduous tree of middle elevations in the Sierra 
Madre of Mexico. 

23. Q. lohata Valley oak 

• 

Probably our largest oak, the characteristic dominant deciduous tree of lower 
and middle elevations in California; surprisingly winter-hardy under cultivation 
elsewhere. 

24. Q. lyrata Overcup oak 
Our most water tolerant oak, this deciduous tree has evolved acorns with float
ing caps that enclose and grip the nut, aiding seed distribution during floods. 

25. Q. macrocarpa Bur oak 
A giant and adaptable deciduous tree of eastern forests and midwestern savan
nas; one of the most versatile of our native oaks for a variety of habitat and 
climate situations. 

26. Q. margaretta Sand post oak 
Usually a small deciduous tree or cloning shrub, which possibly evolved as a 
stabilized hybrid of post oak and Rocky Mountain white oak during a time when 
the two species were sympatric; native to pine barrens and sand scrub areas of 
the Southeast. 
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27. Q. michauxii Swamp chestnut oak (syn. Q. prinus) 
One of the tallest and most ornamental of all oaks; a deciduous species of moist 
soils in the Southeast. 

28. Q. montana Rock chestnut oak (syn. Q. prinus) 
A deciduous white oak with dark, furrowed bark, found as a dominant com
ponent of many forests in the Appalachian uplands. 

29 . Q. muhlenbergii Chinkapin oak (syn. Q. muehlenbergii) 
This deciduous tree is the most adaptable of our eastern native oaks to various 
soil pH conditions, and has the broadest natural geographic and habitat range 
of any of our temperate-zone oaks. 

30. Q. oerstediana Oersted oak (syn. Q. garryana var. semota) 
A clumping or cloning small tree of southern California, very similar to Rocky 
Mountain white oak. 

31. Q. oglethorpensis Oglethorpe oak 
A rare and unusual deciduous oak of wet flats, confined in the wild to a few 
locations in Georgia and South Carolina; surprisingly winter hardy under 
cultivation. 

32. Q. polymorpha Monterrey white oak 
Common in many habitat types in Mexico and Central America, this species 
reaches its northern limit in Texas; a variable species with horticultural poten
tial. 

33. Q. prinoides Dwarf chinkapin oak 
A petite version of chinkapin oak, found in savannas and barrens in eastern North 
America. 

34. Q. pungens Sandpaper oak 

12 

A small semi-evergreen chaparral tree of the Southwest, with sandpaper-like 
foliage. 

Quercus pungens. Seedling at the Starhill Forest Arboretumt Petersburgt lllinoist USA. 
© Guy & Edith Sternberg 
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35. Q. rugosa Net-leaf oak 
A medium-sized evergreen species with attractive rugose foliage, native to 
mountains in Arizona, New Mexico, Texas and throughout Mexico. 

3 6. Q. sadleriana Deer oak 
A dwarf chestnut-type oak from the Trinity Alps area of northern California and 
adjacent Oregon, spreading to fonn clonal thickets. 

37. Q. sinuata Bastard oak (syn. Q. durandii) 
A small to medium-sized deciduous tree found in wet soils and limestone areas 
of the Southeast. 

38. Q. stellata Post oak 
One of the toughest and slowest-growing of our oaks ; a deciduous tree found in 
poor soils throught the South. 

39. Q. turhinella Scrub live oak (syn. Q. dumosa var. turbinella) 
A high-elevation evergreen shrub or small tree of the Southwest. 

40. Q. (x) undulata Wavy-leaf oak 
Often recognized as a distinct species, wavy-leaf oak actually is thought to be a 
grex of hybrids involving several southwestern oak species. 

41. Q. virginiana Southern live oak 
The classic evergreen oak .of the Old South; a broad-spreading tree reaching 
massive proportions. 

Additional North American white oak species not illustrated: 
Q. ajoens is Q. mohriana 
Q. carmenensis Q. oblongifolia 
Q. boyntonii Q. pacifica 
Q. chihuahuensis Q. similis 
Q. depressipes Q. toumeyi 
Q. intricata Q. vaseyana 
Q. minima 
(syn. Q. virginiana var. minima) 

Golden Oaks -- Section Protobalanus (fotmerly known as subgenus Proto balanus) 

42. Q. chrysolepis Canyon live oak 
The flagship evergreen tree of this small, intetmediate sub generic taxon, vari
able in size and found scattered on steep slopes and in canyons of California and 
adjacent states. 

43. Q. palmeri Dunn oak (syn. Q. dunni) 
A shrubby evergreen species with small, crisp, often spiny foliage and conspicu
ously rolled or skirted acorn caps; common along trails in the Grand Canyon and 
similar habitats of the Southwest. 

44. Q. vacciniifolia Huckleberry oak (syn. Q. chrysolepis var. vacciniifolia) 
A shrubby evergreen species of high elevations in California and southern 
Oregon . 

Additional North American golden oak species not illustrated: 
Q. tomentella Channel Island oak 
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Red ffi)ack) Oaks- Section Lobatae (former subgenus Erythrobalanus) 

45. Q. acerifolia Maple-leaf oak (syn. Q. shumardii var. acerifolia) 
A medium-sized deciduous oak found in the wild only on a few high elevations 
in the Ozarks; an attractive and adaptable species under cultivation. 

46. Q. agrifolia Coast live oak 
The conspicuous and picturesque evergreen oak of the California coastline; one 
of the only red oaks with acorns maturing in a single year. 

4 7. Q. arkansana Arkansas oak 
A medium-sized deciduous upland tree, similar to blackjack oak but with smaller 
leaves, found in scattered locations in the South. 

48. Q. huckleyi Texas shumard oak (syn. Q. texana) 
A colorful small deciduous tree from the Edwards Plateau of Texas and adjacent 
Oklahoma. 

49. Q. canhyi Chisos oak 
An upland tree found in the cloud forests of Mexico, semi-evergreen in the wild 
but semi-deciduous and colorful under cultivation farther north. 

50. Q. coccinea Scarlet oak 
A large, attractive deciduous tree of poor soils and sandy uplands in the south
eastern United States; easily confused with (and closely allied to) northern pin 
oak. 

51 . Q. durifolia Durango emory oak 
A relative of our native southwestern emory oak, this species from Durango, 
Mexico, is displaying surprising winter hardiness in lllinois. 

Quercus durifolia. Seedling at the Starhill Forest Arboretum, Petersburg, illinois, 
USA. © Guy & Edith Sternberg. 

52. Q. ellipsoidalis Northern pin oak 
A northern upland deciduous tree, very similar to pin oak and scarlet oak; one of 
the most winter hardy and colorful of our oaks. 

53. Q. emoryi Emory oak 

14 

An evergreen shrub or tree from the Southwest; another of the few red oaks with 
fruit maturing in a single season. 
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54. Q. falcata Southern red oak 
A large and handsome deciduous tree adapted to poor clay soils in the Southeast. 

55. Q. georgiana Stone Mountain oak 
This shrubby deciduous species, very similar in general appearance to bear oak, 
is confined in the wild to a few granitic outcrops in Georgia and adjacent states, 
but does well under cultivation much farther north. 

56. Q. gravesii Chisos red oak 
A medium-sized deciduous tree from the Chisos Mountains of western Texas 
and adjacent Mexico. 

57. Q. hemisphaerica Laurel oak (syn. Q. laurifolia var. hemisphaerica) 
A large semi-evergreen oak found on sandy uplands in the South. 

58. Q. hypoleucoides Silverleaf oak 
One of the most ornamental of all oaks, this small southwestern evergreen tree 
has bicolored leaves that shimmer silvery in the wind. 

59. Q. ilicifolia Bear oak 
A shrubby, thicket-forming deciduous species found in barrens and balds in the 
Northeast. 

60. Q. imbrie aria Shingle oak 
An attractive large deciduous tree with unlobed leaves, common in disturbed 
habitats in the central states. 

61. Q. incana Bluejack oak 
An attractive small semi-deciduous tree with narrow leaves, common in sandy 
soils in the South and adaptable under cultivation farther north. 

Quercus incana. Pictured at the Starhill Forest Arboretum, Petersburg, Illinois, USA. 
© Guy & Edith Sternberg 

62. Q. inopina Sand oak 
An evergreen shrub confmed to nearly pure sand habitats in central Florida . 

63. Q. kelloggii California black oak 
The large, deciduous and colorful black oak found in upland sites in California. 

64. Q. laevis Turkey oak 
A small, thicket-forming deciduous tree common on sandy sites in the South
east. 
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65. Q. laurifolia Swamp laurel oak 
One of our most flood-tolerant species, this is a semi-deciduous tree from wet 
sites in the Southeast. 

66. Q. marilandica Blackjack oak 
A medium-sized deciduous tree, extremely slow growing and scruffy but often 
quite long-lived; adapted to inhospitable sites throughout the South. 

67. Q. mexicana Mexican oak 
A medium-sized evergreen or semi-evergreen species from Mexico, resembling 
shingle oak in general appearance; seems surprisingly hardy in Illinois. 

68. Q. myrtifolia Myrtle oak 

69. 

70. 

71. 

72. 

73. 

74. 

16 

A small evergreen tree forming scrub thickets on sandy sites in Florida and 
adjacent coastal areas. 

Quercus myrtifolia. Leaves and acorns, Alligator Point, }1orida, USA. © Guy 
'' 

and Edith Stern berg . 

Q. nigra Water oak 
A fast-growing tree commonly used for landscaping in the South; semi-decidu
ous and adaptable to a broad range of soil conditions. 
Q. pagoda Cherrybark oak (syn. Q. falcata var. pagodifolia) 
One of our finest timber trees; a tall, straight deciduous species common in 
floodplain sites in the South. 

• • 

Q. palustris Pin oak 
The ubiquitous landscape tree of the nursery trade, often planted beyond its 
range of adaptability and showing consequent signs of alkaline chlorosis; a 
deciduous floodplain tree of eastern riparian forests and swamps. 
Q. parvula Island oak (syn. Q. wislizenii var. parvula) 
An obscure evergreen shrubby species found only on the Channel Islands of 
California. 
Q. phelws Willow oak 
A large and fine-textured landscape tree from wet soil habitats in the South-

east. 
Q. rubra Northern red oak 
The consummate timber tree of the North; this common deciduous species is 
one of our largest and most winter-hardy oaks. 
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75. Q. rysophylla Loquat oak 
A medium-sized evergreen from the mountains of Mexico, with beautifully 
textured foliage. 

76. Q. sartorii Sierra Madre oak 
Another Mexican red oak, found to hybridize in the wild with loquat oak; this 
tree is showing early promise as a winter-hardy species in Illinois, where it has 
been deciduous. 

77. Q. shumardii Shumard oak 
A large, straight, deciduous tree of moist soil areas in the Southeast, often seen 
in cultivation. 

78. Q. texana Nuttall oak (syn. Q. nuttallii) 
A fast-growing deciduous tree, closely allied with pin oak, found in wet clay soils in 
the lower Mississippi Valley; progeny from the northernmost known provenance 
(var. cachensis, found by Sternberg in lllinois in 1972) are displaying winter hardi 
ness in USDA Zone 5. 

79. Q. velutina Eastern 
black oak 

A large and colorful deciduous tree 
common on poor or dry soils over a 
broad range in eastern North 
America. 

80. Q. wislizeni Interior 
live oak 

A beautiful, dense evergreen tree of 
inland slopes in Calif<?rnia. 

Additional North American red/black oak 
species not illustrated: 

Q. graciliformis 
Q. parvula var. shrevei 
Q. pumila 
Q. viminea 
Q. robusta 

Quercus velutina. Guy Sternberg pictured with a 
fine specimen in Menard County, illinois, USA. 
© Guy & Edith Sternberg 

Guy Sternberg is the director and owner of the Starhill Forest Arboretum, Petersburg, Illinois, USA. since 
1975. 
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Quercus petraea (Left) and Quercus robur (Right) near Risnov, Romania. In the foreground Guy 
Sternberg on left and Dr. Stelian Radu at the right. © Guy & Edith Sternberg 
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OAKS oF EUROPE AND AsiA 

OccURENCE, EcoLOGY AND AMENITY VALUES 

by Dr. Stelian Radu 

Introduction: Species Diversity and Classification 

The oaks constitute one of the most important groups of trees in the world, as timber trees, 
as ornamentals, as well as for products like acorns, tannin, cork and others. From an 
ecological and forestry point of view, oak trees represent a biological richness in forest 
ecosystems and have an important economic role in the production function of the forest. 

Oak grouped together, according to different authors (Neger and Munch, 1950), com
prises 200-600 species, which are spread over the northern hemisphere, mainly on four 
continents: North America, Europe, Asia and North Mrica. The difference in the num
bers are partly explained by the definition of hybrid fotms as separate species, partly by 
the species concept (classical or biological) and by subdivision of ecological forms into 
species (Kleinschmit, 1993). Schenk (1939), Krtissmann (1962), Wright (1962) and more 
recently, Nixon (1993) have detailed these figures by continents and climatic zones as 
follows: 

a) North America- Eastern part- 60 spp. 
North America - Western part - 25 spp. 
Highland Mexico and Central America - 150 to 200 spp. 

b) Temperate Europe and North Africa - 8 to 12 spp. 
c) Montane subtropical Eurasia, from Middle East to China and South 

east Asia - 150 spp. 
d) Northern South America (Columbia)- 1 spp. 

Although some authors recognize many additional European oak species, the biological 
diversity of oaks is still much more important in North America and Asia than in Europe. 

According to Kriissmann (1978), the genus is subdivided into three subgenera: 
Cyclobalanopsis, Erythrobalanus and Lepidobalanus, with 1 to 7 sections in each? Re
cently Nixon (1993) presented an infrageneric classification of genus Quercus which 
broadly follows that of Camus (1938), but utilizes Loudon's (1838) sectional names, which 
have priority for some taxa Camus recognizes. This classification recognizes two sub
genera, Cyclobalanopsis and Quercus, the latter with three sections: Lobatae (red oaks), 
Protobalanus (intermediate oaks, golden cup oaks) and Quercus (white oaks), including 
llex and Cerris groups. 

In this paper, we will give a short and general review of 64 Eurasian oaks, mostly from 
forestry and amenity points of view . 

Synopsis of Species 

The taxonomy, occurrence and some bio-morphological traits (shape, height, leaves and 
fruit maturation) of these alphabetically ordered species are presented in Table 1. The list-

3Editor's Note: Since this article has been written the three subgenera have been renamed. 
Please refer to Guy Sternberg's article for current nomenclature. 
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ing and the table are neither perfect nor complete. We had insufficient inforn1ation about 
some Asian oaks like Q. edithiae Skan and Q.fargesii Franchet (from China), Q. gilvaBl. 
(from Japan) and Q. koreana Nakai. Quercus aegilops is another complex and confusing 
taxon. This concise table can be expanded with other tree characteristics like morphology 
of leaves, bark and fruits; main ecological requirements of species (concerning the tem
perature, humidity and soils); forestry and amenity values and possibility of introduction 
in North America; some of these characteristics are presented throughout the paper. 

Table 1 LIST OF EURASIA TIC OAK SPECIES 
: • • Scientific Name • I I • 
I . i I I : Fruiting I . I 

I • Synonym I 
I I • I 

l I • • • 
Common Name Natural Range • Category Habit Height I Leaves I Maturitv # I . 

• . 
• : 
I 

. 
I I 

I I ' 

! Caucasus 
• • • 

I t/s b I I t I • A5 '? deciduous l Q. araxina Grossb. I • 
I 

I I I I • 
I I • • 

l Q. infectoria petiolaris Medw. I I 
I 

i 

l I 
I I • • 

tree 
1 

(20')30' - 40' ! . • 
I 1 Japan • C l evergreen 2 Q. acuta Tbunb. I 

I 
t • 
I I Japanese evergreen o ak . 

I I 

I I I : 
I • 
I I • 

I . 
3 1 Q. acutissima Carruth Japan, Korea. China. Himalayas I C3 tree 20 1-40'(50 ') deciduous I 2 • 

' I 

Q. seuata Sieb &. Zucc. I I 
I 
• Sawtooth oak I 

I 
T 

I I • 

4 1 Q. aliena Bl. Japan. Korea. China C3 tree 65 ' deciduous l 
1 • I I I I • . 

A2 t/s h ? . 
1 5 ! Q. alnifo lia Poecb. Cyprus • evergreen I . i 

• • I 
. 
• I • 

6 r Q. 
I 

1 aquifolioides Rebd &. Wils. W. China C2 t/sb ? evergreen . 

' 
71 Q. baronii Skan. ? • I 

1(2 ) W. China i C2 tlsb seau -evergreen . 
I I I I . 

I 8 Q. brantii Lindl. Armenia. Iran B I tree I 35 ' deciduous I 1(2) I 

! ~ 

i 
I 

I 
' • • Q. calliprinos Webb. Asia Minor A2 ? I 1 9 evergreen . 

Q. fenzlii Kotschy I 

I Q. palaestina Kotscby I 
: 

• 

1 ol • 
Q. canarieosis Willd. Spain, N. Africa A3 tree 80' - 1151 deciduous 1 • 

I Q. mi.rbeclrii Durien 
• • 

I Canary oak 
• • • 
I • 

1 11 Q. castaneifolia C .A. Mey. Caucasus, Iran. A5 tree 80' deciduous 2 
• • 
I ! Algeria 
I 

I I 
• 

I I 
I 12 Q. cerris L S. Europe, SW Asia Al tree 115' deciduous I 2 • 

l'wkeyoak 

I ! 
• • 
• 

131 Q. congesta Presl. S. France A3 tree 50' 
• 

• • deciduous I 1 

I 
I . 
I 

I 

I 141 Q. coccifera L. Mediterranean Coast • A2 sbrub 1 o· evergreen 2 
I • I • I I i KmnesOak (Spain to Syria) ! . 

I ; 

• 
I I 

I 
• 

151 Q. crenata Lam. Italy, S. Greece A3 I tree 95 ' 
I . i 

1 j sem1-evergreen ! 

! L-_l_.Q. X bisp~ca Lam. I . 
---· __ .J .. _. I . ! 

- . .,...--- ... _J - ·. - ··-···---- ·- --·· -·--• • 

20 ]olOUial OF rhe InreRnanonal Oak SoCii!T)' /SSl/E 6 

• 



Scientific !'lame 

Svnonvm 

• 
' I 

l!J. _ . Co~mon .,.....N~~~- _ ! Natural Range ,- --- -.-------____ __,._ ~---~, 

! ' 
16 i Q. dalechampii Ten. Balkans, Asia Minor. S. Italy : 

I 
• 
I 

1 7 ! Q. delawayi Francb 

1 8! 

' ' I 
191 

• 
I 

201 
I 

• 

I 

Q. dentata Thunb. 

Q. obovata Bge. 

Daimyo oak 

Q. ehrengergii Kotschy 

Q. engleriana Seemen 

Engler's oak 

21 Q. erucifolia Stev. 

22 Q. fabri Hance 
' 

I 
23 Q. faginea Lam. 

. 
I 
I 

Q. lusitanica Webb . 

24 [ Q. frainetto Ten. 

I Q. conferta Kit. 
• 
I Hungarian oak 

2 51 Q. fruiticosa Brot. 
I 
I 

261 Q. gilliana Reb. & Wils. 

2 7 Q. glaodulifera Bl. 

Q. serrata Tbunb. 

Glandbearing oak 

28 Q. gJauca Tbunb. 

' 

! SW China I 
. 
I 
I 

I ! Japan, Korea. NW China 
I 
' • 

I 
l 

' • 

! 

! Asia Minor, Lebanon, Syria. China; 

I i China 

Caucasus i 

Korea. China 

S. Europe 

l 

I 
S. Italy, Balkans, Hungary, Turkey · 

I 

SW Europe, North Africa 

' W . China l 

Japan, Korea, China 

Japan, Korea, Himalayas 

' ' 
I 
I 
I 
l ' 

Cat ego~ i Ha~i~ 
' l 

I 
I 

A4 
I 

tree 1 

' 
I 

C3 tree i 

C3 

I • 
• I I I 

: tree I 
I 

I 
I I : 

A3 t/s h 

I 

Cl 
I I 

! tree I . 
I 

A5 tree 

C3 tree 

A3 tree 

AI tree 

A3 shrub 

Cl tree 

C3 tree 

Cl tree 

Fruiting 

H ei lb_t_-;~~-L.~e_a_v_e~~-. ..:~~.!.~!!tY 

1 oo· 

30' 

80' 

•) . 

30' 

? . 

80' 

65' 

120' 

5' 

25' 

45 ' 

40' -50' 

• • • 
I 

I 

• 
' : 

' I . 
I 
I 

' ' I 

. 

I 
r 

• 

• 
I 
• 

' 

deciduous 

Jeciduous 

deciduous 

deciduous 

evergreen 

deciduous 

deciduous 

deciduous 

• 

I 

' 
I 
I 
I 
' 
I 

I 

' i 

• 
• 

; 

I 

I 
deciduous 1 

I 
I 

I 

deciduous ! 

evergreen 

deciduous 

evergreen 1 

1 

1 

1 

1 

1 

l 

t 

1 

t 

1 

1 

I 

1 

I 

29 Q. haas Kotscby Asia Minor B , tree 50' : semi-evergreen 1 
r-4-~--------~-----------~~---------------------+--------4~--+------- ·--------=---+-----~ 

30 Q. hartwissiaoa Stev. 

Q. armeniaca Kotschy 

3 1 Q. iberica Bieb. 

32 Q. ilex L. 

Holly or Holm oak 

3 3 Q. imeretina Stev. 

341 Q. infectoria Oliv. 
! 
I 
I 

3 51 Q. lamellosa Sm. 

I 

3 61 Q. leuchotrichocarpa A. Camus 

Caucasus, Turkey A5 tree 35'-80' 

Caucasus. Asia Minor A5 tree 65'-130 ' 

.S. Europe A1 tree 60' 

Caucasus A5 tree 80' 

Greece, Cyprus, Asia Minor A1 tree 60' 

N. India. Nepal. Bhutan 0 tree 80' 

Himalayas. Burma D 80' 
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deciduous 

deciduous 

evergreen 

deciduous 

' . semt-evergreen 

I 
j evergreen 
. 
I 
I • evergreen 1 

• 

1 

l 

1 

I 

1 

1 

l 
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I Scientific Name • I 

I I 
I • • • 
I • I ! Fruiting Synonym I I • 

I 
. 

I I • • 

## I Common Name I Natural Range I Category (Habit Height I Leaves Maturitv I • • 
I . 

I I I . 
• I 

• I • • 
' I tree I I I 3 7 1 Q. liaotungensis Koidz. Manchuria. Mongolia. China C3 30' deciduous 1 

• 

I I 
I 
I 
I 

' ' 
38 Q. libani Oliv. Syria. Asia Minor I B tree 30' • decid .-semi 

l 
2 

I 

Lebanon oak I 
I I ' 

I I 
' 

39 l Q. longipes Stev. Caucasus A5 tree 45 '-60' deciduous I 1 

! 
• l 

401 
I 

Q. lusitanica Lam. Spain. Portugal. Morocco A3 tree 65 ' deciduous I 1 

Lus itanian or Portuguese oak I 

41 Q. macrantbera Fish & Mey. Caucasus, Armenia. N. Iran A5 tree 65' deciduous 1 

' I 
42 Q. macrolepis Kotscby S . Italy, Greece, Asia Minor A4 tree 35' -65' deciduous I 1 

Q. aegilops Lam. non L. 

I 
43 Q. mas Thore. SW France, N Spain A3 tree ? deciduous . ' , 1 

44 Q . mongolica Fisch. E. Siberia. Korea. Japan, Mongolia. C3 tree 1001 deciduous 1 

Mongolian oak Manchuria 

45 Q . myrsinifolia Bl. Japan. E. China Cl tree 35' -50' evergreen 1 

I 
46 Q . oxyodoo Mig. China C2 tree 25 ' 

l 
1 evergreen 

47 Q. peduncnliflora K. Koch Balkans, Asia Minor, SE Romania A4 tree 130' deciduous 1 

Greyish oak 

48 Q. petraea (Matt.) Liebl. Europe, W . Asia AI tree 130' deciduous 1 

49 Q. phill yraeoides Gray. China. Japan Cl tree 20' - 30' evergreen 1 

50 Q. polycarpa Schur. SE Europe, Asia Minor A4 tree 85' deciduous 1 

51 Q. pontica K. Koch Armenia. Caucasus A5 sb/ t less than 20' deciduous 1 

• Auneniao oak 
• 
I 
I 

521 Q. pubescenJ Willd. S . Europe, Caucasus. W . Asia AI tree 20' - 50' deciduous I 1 

Q. languigoosa Tbuill. I I I I Pubescent oak I i 

I 

53 Q. pyrami Kotschy Asia. Minor, Sicily B tree 80' deciduous 1 

I 
541 Q. pyrenaica Willd. SW Europe, Italy AI tree 35' - 50' deciduous 1 

I Q. toza DC i ' 
I i I I 

I 
I I 

551 Q. robur L. Europe, N. Africa. SW Asia AI I tree I 75' - 150' deciduous • 1 I ! l • I I I I I 1 
C). t'edunculata Enelish oak I ' l I ' • ! 
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I . 

• 
# I 

I 

I . 
56 

' 

I 
57 

, . 58 

I 
59 

. 
I 

60 

• . 

6 1 

I 
621 

63 

64 

• 

• 

Scientific Name I I l • • 
• 

Synonym I I 
I • • 

Category !HabiJ 
• 

• 

Common Name Natural Range Height . Leaves I 

• ; I I • 
' ! 

Q. rotundifolia Rehd. S. Europe, N. Africa . A2 tree 65 ' evergreen • • 
I 

Q. ballotta Oesf. 
I 

. I 

I 

I I 
I 

Q. semecarpifolia Sm. Himalayas, China ! Cl tree 95' evergreen 
' 

Q. stenopbylla Mak. Japan, Korea I Cl tree 35' - 50' evergreen I 
: 
I 

Q. suber L. S. Europe, N. Africa A2 20-' - 30' I tree evergreen 

I Q. occidentalis Gray 

Cork oak 

Q. trojana Webb. Balkans, Greece A4 tree 20' - 25' decid./semi 

Q. macedonica A. DC 

Macedonian oak 

Q. vallonea Kotschy Balkans, Greece, Asia Minor A4 tree 50' - 80' deciduous 

Q. aegilops L. 

Q. woronowi Maleev. Caucasus A5 tree ? deciduous . 

Q. variabilis Bl. N. China. Korea. Japan C3 tree 65' deciduous 

Oriental Cork oak 

Q. virgiliana Ten. SEEurope A4 tree 50' deciduous 

• 

Quercus petraea X polycarpa with Dumitru Pirlia, Forest Guard, Be jan Forest, Near Deva, 
Romania. ©Guy & Edith Sternberg 
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: 

I 

I 
l 1 

I 1 

• l 
' ' 

1 

~ 
I· 1 

. 

. 

1 

2 

I 

I 1 I 

I 
I 
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These Eurasiatic oaks species are grouped by occurrence and climatic conditions be
cause of the great diversity of Eurasia (relief, climate and vegetation) as follows (see 
Table 2 for U.S. Hardiness Zones): 

A = Europe, with its 38 oak species is a great resource of oaks for planting North America 
because it includes 5 difference groups of these trees: 

A l = 6 species with large occurrence: Q. robur, Q. petraea, Q. pubescens~ Q. frainetto, 
Q. cerris and Q. pyrenaica 

A2 = 7 Mediterranean evergreen species with 5 large trees ( Q. ilex, Q. rotundifolia, Q. 
suber, Q. calliprinos, and Q. infectoria) and 2 small trees or shrubs (Q. alnifolia and Q. 
coccifera) 

A3 = 8 Mediterranean deciduous species: Q. faginea, Q. crenata, Q. lusitanica, Q. 
mas, Q. congesta, Q. canariensis, Q. fruticosa and Q. ehrenhergii 

A4 = 7 Balkanian or East-Mediterranean deciduous species: Q. trojana, Q. macrolepis, 
Q. polycarpa~ Q. dalechampii, Q. pedunculiflora, Q. virgiliana and Q. vallonea 

A5 = 10 Caucasian species: Q. castaneifolia, Q. hartwissiana, Q. macranthera, Q. 
iberica, Q. pontica, Q.longipes, Q. imeretina, Q. erucifolia, Q. womowi and Q. araxina 

B = Asia Minor (furkey), Armenia and Iran where mainly 4 species are located: 
Q. Jwas, Q. brantii, Q. libani and Q. pyrami (all deciduous) 

C = East Asia (China, Korea, Japan, and partly Russia) with 20 species is the second oak 
genetic resource in Eurasia. Asiatic oaks can be grouped as followed: 

Cl = 8 species of evergreen trees: Q. semecarpifolia, Q. stenophylla, Q. glauca, Q. 
myrsinifolia, Q. acuta, Q. phyllyreoides, Q. engleriana and Q. gilliana 

C2 = 3 species of evergreen, small trees or shrubs: Q. aquifolioides, Q. baronii and Q. 
oxyodon 

C3 = 9 species of deciduous trees: Q. mongolica, Q. dentata, Q. fabri, Q. variabilis, Q. 
aliena, Q. acutissima, Q. glandulifera, Q. delavayi and Q. liaotungensis 

D =Himalayas, N. India, Nepal and Burma with 2 evergreen species: Q. larnellosa and Q. 
leucotrichophora 

• 

• 
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Table 2 

Sources aod 
Category o f 
Oak Trees 

Al 

European 

deciduous 

A2 

Mediterranean 

deciduous 

A3 

Mediterranean 

deciduous 

A4 

Bal.kanian o r 

East Medit 

deciduous 

A5 

Caucasian 

deciduous 

B 

Asia Minor. 

Armenia. Iran 

deciduous 

Cl 

China. Korea. 

Japan 

evergreen 

C2 

China. Korea 

Japan 

evergreen 

C3 

China. Korea. 
• 

Japan 

deciduous 

. 0 

• Himalayan 

evergreen 

• 

RECOMMENDED OAK SPECIES AND DONOR SOURCES 
FOR INTRODUCTIION IN DIFFERENT U.S. HARDINESS ZONES 

HARDINESS ZONES (Rehder & Wyman) 

I 

4 5 6 7 8 

robur 
. . 

pe~a cerns 

frainetto pubescens 
. 

pyreTUUca 

suber coccifera 

cailiprinos alnifolia 

infectoria 

crenata 
. . 

cana.nenslS 

faginea 

lu.sitanica 

fruticosa 

polycarpa trojana macrolepis 

pedunculijlora dalechampi 

virgiliana vallonia 

macranthera castaneifolia 
• pon11ca 

• 1meretina 

longipes 
. 

arruuaa 
.. 

woronowu 

lib ani 
. 

pyram• 

haas 

brantii 

emecarpifolia glauca 

acuta gilliana 

engleriana myrsinifolia 

phillyreoides 

oxyodon 

stenophylla 

aquifolioides 

baronii 

mongolica variabilia acutissima 

liaotungensi.r aliena fabri 

g randulifera 

tkntara 

lamellosa 

leucotrichophora 
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Discussion of Primary Species 

In Europe oak species are concentrated in Atlantic (North), continental and Mediterra
nean climatic regions. This continent shows a great diversity of climates and relief forms 
(see Table 3). As a consequence, oaks with a large range (Q. robur, Q. petraea, Q. 
pubescens) present a great ecological and morphological diversity in the form of leaves, 
bark and acorns. 

Table 3 

EUROPEAN CLIMATIC REGIONS (Walter et al., 1975) 

Climatic Region Occuren ce C lim a t e S p ecies 

Boreal Finland, N. Sweden & Norway Cold temperate. low wincer temperature with Gulf Stream Piuo obiu, Pinu.s sylv~stri.s 

influence 

Boreal Temperate Southern Sweden&. Southern Norway, Lithuania Transitional Deciduous species 

Northern Atlantic British Isles, Denmark. Netherlands, Belgium Moist. windy. moderate temperature, transitional Quucu.s robur. Q. pctroca. 

Soulbern Sweden, Germany, France. S. Norway Q. pubcsun.s, Q. ikr 

Subatlantic Poland, Germany. Slovakia, Czech Republic, Typically temperate, large seasonal differance, less wind Piua abies, Pinus .sylu stri.s 

Austria. Northeast France, luJtembourg Fogu.s sylvorica 

Continental Hungary. Romania From typically temperature lo semi-arid Q. robur, Q. JHiraca, Q. urri.s, 

Q. ftainLIIO, Q. pubc.sun.s. Q. ~du 

cu/ifloro 

Mountainous Pyrenees, Alps, Tatras, Carpathian. Ballcan Steep climatic gradients Picro abiu, Pinus sylvcstri.s, 

Abies alba, lArix dccidu.a 

Higher Mediterranean Portugal, Spain, Southern France, Italy, More humid Acer .sp., Quacu.s .spcciu 

Greece ( 400-1 OOOm) 

Lower Mediterranean Portugal, Spain, France, Corsica, Sardinia, Dry summers, periodic extensive drought. winter rainfalls Q. ilc.r. Q . .subcr, Q, rorurulifoliD, 

SiciJy. Greece Pinus ltalcJHn.sis, Pinus pina.s· 

k r. Cturanca satvia 

Some species of oaks, like Q. robur, Q. petraea, Q. cerris and others have an important 
economic value in Europe and they represent about 9 percent of the growing stock in 
forests and 27 percent of broad-leaved forests respectively . 

Q. robur and Q. petraea have been long cultivated, especially as forest trees, for ship 
construction, acorns, tannin, fuel wood, charcoal, railroad ties and furniture. It should be 

• 

noted that Q. robur bas 18 synonyms and Q. petraea has 25 (Krahl-Urban). The art and 
technique of modem silviculture were born in France - in oak forests - more than 300 
years ago. Colbert gave active encouragement for oak forest conservation in 1661; around 
1700 Carl Xll established oak stands in Sweden with seeds from Poland; and Peter I 
(Russia) established the frrst oak reserves for ship wood. 

For its span of life (maximum longevity is 600 years), constant growth and timber, Q. 
robur is considered "the aristocrat" of the forests and "the diamond" of the woods. As a 
sacred tree, oak was dedicated since antiquity to Jupiter. The Jupiter oak in Fontainbleau 
forest is 600 years old, has a top height of 114.83 feet and dbh of 6.33 feet. 

• 
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are famous oak forests • France Chambord, Berce, There (Fontainbleau, Troncais, Ill 

Compiegne); in Germany (Spessart); in Austria (Wienerwald); in Slovenia (Q.robur var. 
tardissima); in Slovakia and Poland (Bialogwieza); in Romania (Bejan); and in the Ukraine 
and Russia (Schipov, Tellerman, Tulskiezaseki, Trostianetzk). These forests are preserved 
as protected areas and conserved as forest resources. There are also many memoriaLtrees 
in different European countries. 

Mediterranean oak species 

Approximately 31 oak species grow in different countries around the Mediterranean Sea. 
The most prevalent are the evergreen oaks, Q. ilex and Q. suber (see Table 4). 

Q. ilex (Holm oak) is a preforest and forest species which has a large geographical range 
from Morroco to Thrkey. Q. rotundifolia is considered by some taxonomists as a subspe
cies of Q. ilex in the western part of this range. Holm oak has a noteworthy ecological 
adaptability, growing from the edge of the sea on the northern side of the Mediterranean 
Sea (as a wind and salt resistant species), up to an altitude of 2500-2600 meters 
Atlas Mountains, in semi-arid and damp bioclimates, on limestone or siliceous soils. 

• 
Ill 

Table 4 
OCCURENCE OF MEDITERRANEAN OAKS 
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Querus suber (Cork oak) is well known in Portugal, Spain, Thnisia, Algeria and Morroco 
as the main cork producers. The bark of Q. suber is periodically stripped (without dam
age to the tree) at intervals of 9 to 18 years. Q. s uber is subdivided into four intraspecific 
taxa, depending upon lifespan of leaves and acorn development ( 1 or 2 years). 

Caucasian oak species 

The Caucasus is an area of very high mountains, hills and plains surrounded by the Black, 
Azov and Caspian Seas and characterized by a great diversity in altitude [ -28 to 5633 
meters (Elbrus)], climate, soils and vegetation. The Caucasus is known as a very rich 
genetic center for plants with 6500 species, more than half of all the European flora. Oak 
species here have small ranges and many taxa are disputable as species. The most impor
tant are: Q. castaneifolia, Q. macranthera, Q. hartwissiana and Q. iberica. Close to Q. 
robur are: Q. longipes, Q. imeretina, Q. woronowii, and Q. araxina. 

Eastern Asiatic oak species 

Oaks are found growing here in two different forest domains: deciduous oak forest and 
evergreen forest in China, Korea and Japan. The principal species in the first category are 
Q. mongolica, Q. acutissima, Q. dentata, Q. glandulifera, and Q. variabilis. The better 
known among the evergreen oaks are Q. glauca, Q. semecarpifolia, Q. acuta, Q. myrsinifolia 
and Q. stenophylla. 

The deciduous oak species are used for charcoal, rail ties, furniture, cork ( Q. variabilis) 
and tannin ( Q. dentata). The more important cultivated street trees originating in Eastern 
Asia are the following: Q. acutissima, Q. aliena, Q. dentata, Q. mongolica and Q. variabilis. 
In Korea, Q. acutissima is the most abundant species and has the widest ecological range 
among other oaks. 

All these species have a great amenity value. Unfortunately, we do not have adequate 
references about Q. gilva Bl., considered the most decorative evergreen tree of Japan. 

Variability and Hybridization of Oaks 

The distinction of species in the Quercus complex is still a matter of debate. In Western 
Europe, several species have been reported as potentially interbreeding, the most wide
spread being Q. robur and Q. petraea. The prevalent opinion has been in favor of the 
common occurrence of hybrids between the different species, producing many morpho
logically intetmediate fomts between pure parental species due to hybridization and intro
gression. For instance, Q. robur has the highest variability of all broad-leaved tree spe
cies, mainly in the size of leaves, their shape, crenature, structure and leaf color (see Table 
5). 

The knowledge of the infraspecific variability of the oak species can be done using mo
lecular markers as tools to study genetic variability, and by long-term progeny tests. Analy
sis of morphological variation combined with the study of molecular diversity should be 
the basis of modem dendrology for the discrimination of species, ecotypes and introgres-

• ston zones. 
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Hybridization within the genus Quercus appears to be extensive due to the small-scale or 
long-scale introgression. The majority of the reports on hybrids are based on an analysis 
of morphological data alone, while other forms of evidence have only been used occa
sionally. 

Table 5 

CULTIVARS OF QUERCUS RoBUR L. (Kriissmann, 1962) 

1. Growth Forms 
a. Columnar & Pyramidal: 

'Cupressoides ', 'Fastigiata', 'Fastigiata Cuccullata', 'Fastigiata Purpurea'; 
b. Pendant: 

'Pendula'· • 
c. Spherical: 

'Umbraculifera'; 
d . Contorted Forms 

'Contorta', Tortuosa'. 

2. Leaf Forms 
e. Edge of leaves finely indented and linea(-shaped: 

'Asplenifolia', Filicifolia', 'Pectinata', 'Strypemonde'; 
f. Bulging stretched spoon forms: 

'Cucullata', 'Cucullata Macrophylla', Heterophylla'; 
g . Unlobed leaves : 

'Salicifolia'. 

3. Multi-colored Leaf Forms 
h. Red leaves: 

'Atropurpurea', 'Purpurascens'; 
i. Yellow leaves: 

'Concordia' 
k. White to yellow variegated leaves; 

'Albomarmorata', 'Argenteomarginata', 'Argenteopicta', 'Argenteo variegata', 'Aureobicolor', 'Furst 
Scharzenberg', 'Maculata', 'Pu verulenta'. 

In the last few decades, natural hybrids have been recorded in France, Romania and other 
countries. They refer to isolated hybrids, small hybrid swarms (Beja~), and also to large
scale introgression (France). The success of natural crosses depends upon synchroniza
tion in flowering phenology between trees. 

Artificial hybridization started 60 years ago in the Ukraine where Piatnitsky made over 
200,000 pollinations representing 47 different interspecific crosses, and 24 of these from 
9 species were considered successful. 

The Decline of Oaks 

Oak forests manifest periodical decline in Europe, due to some viral or fungus diseases 
(including the wilt disease), insect defoliation, drought and air pollution. Oak wilt is 
known to affect all species of oaks, but it is most serious among the red oak group. In 
Europe this disease seems to be produced by the fungus Ophiostom.a. spp., but the main 
enemy of the oak forests is the human. .. . . , 
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Introduction of Exotic Oaks 

Oaks are among the most majestic trees, and the native as well as the introduced species 
are used everywhere as excellent specimens in parks, as shade trees on streets and in 
forests . 

Unlike the American oaks, noted for their brilliant autumn color, oaks native to Europe, 
like many other European plants, usually have no special autumn color the leaves some
times drop before turning brown. However, it is possible to find many handsome orna
mental trees among the Eurasian oaks. 

Perhaps the most important ornamental oaks originating in Europe are: Q. robur, Q. petraea, 
Q. frainetto, Q. ilex, and Q. suber. From Caucasus and Asia Minor the most important are 
Q. macranthera, Q. libani, and .Q. castaneifolia. From Eastern Asia, the most important 
cultivated shade trees are Q. acutissima, Q. dentata, Q. mongolica and Q. variabilis (see 
Table 6). 

VARIABILITY OF SOME EUROASIATIC OAKS (Kriissmann, 1962; Kolesnikov, 1960) 

S pecies Gr oup Varieties Forms C ultivars 

Q. 3CUI3 Thunb. cl 'Aibincrvis' 

Q. aliena Bl. c3 acuteserrala (Maxim) smaller leaves 

Q. c astaneifolia CA Mey a5 ausUiaca (Willd) Loud. -oval leaves 'Arg cnleov ariegata ·• 'A urcov arie gala·, · Laci n in In', 

haliphlocos Lam & DC · larger leaves 'Pcndula' 

pseudocerris Boiss · very variable 

toumefortii (Willd) Koch • lyre form leaves 

Q. glauca Thunb. cl gracilis RtM & Wil!. 

Q. x hispanica Lam. a3 'Am brozyana'. 'C rispa', 'Den tat a·. 'Di vcrsifoli a', 

'Heterophy 11 a', 'Latif ol ia'. 'Luoombean a' 

Q. ilex L a2 nngustifolia DC· narrow leaves miaqilylla TnbJL 'Aurcovarie gala', 'Crispa'. 'Fordii'. 'Gramu nti a·. 

~ifolia Loud. ' lntcgrifolia", 'Latif olin' 

Q. macranthera Fisch & Moy. a5 pinn.-i6da Mcdw. 

Q. mongolica Fisch. c3 grosscrrala (BI.) Rcbd. & Wils. smaller and sharp lvs. 

Q. petraea Liebl. al 'A lbo varieg ala·, ·Aurea'. · Aurcovaric gata'. 'Cochlea ta', 

'Columna', 'Falkeobergeosis', 'Giesleri', 1nsecata '. 

'Lacioata'. 'Mcpilifolia', 'Muscavicnsis', 'Pinoata'. 

'Purpurea', 'Pendula' 

Q. pubcscens Willd. al peodula Nichlos. <rilplla(Siev.) Scbwn 'Pinoati f ida' 

Q. pyrcna.ica Willd. a l 'Pcndula' 

[Q. suber L. a2 occidentalis (Gray) Archan~t. winter ~treen leaves 

For introducing and testing the exotic oaks, it is necessary (Wright, 1962) to select source 
regions with similar climates; study the growth and amenity value of oaks in those re
gions; and a~ommodate the site preferences of species to be introduced. Some details 
are given in these graphs. 

It is very important to choose, in the frame of a given species, the appropriate provenances. 
One provenance of acorns ~ust be collected from a minimum 10-20 trees belonging to 
the same species to assume adequate genetic representation. 

It is better' to introduce from 3 ·(small-range species) to 20 (large-range species) prov
enances of each species and to test the new species under three or four different condi
tions. Of course, such a program requires decades to accomplish. 
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Propagation of Oaks 

From a forestry point of view, oak stands have been traditionally regenerated by so-called 
natural regeneration techniques, by natural sowing and stump sprouting. 

From a gardening point of view, for the moment, exotic oaks can be tested for adaptability 
and amenity, and introduced into the United States only by seed. According to the quaran
tine regulations, seeds of a given plant may be enterable with certification but the plant 
itself or vegetative parts thereof may not be imported without a special permit issued by 
the Department of Agriculture. Unfortunately, according to this law, the entry of plant 
material (seeds, buds, cuttings, scions and layers) for Quercus spp. from Japan is prohib
ited. Another difficulty is that seedlings of oak species cannot be grown easily in contain
ers due to their long taproots. 4 

Acorns belong to the so-called "recalcitrant" category of seeds, which lose getminative 
capacity if their humidity diminishes under 40 percent, and they do not survive low tem
peratures. Oak seed production is characterized by occasional years of surplus, inter
spersed by several years with little or no seeds . For this reason, acorns can be stored over 
more than one winter only if they are maintained at a temperature of -1 °C(30°F) and at 
moisture content of not less than about 40 percent. They require soaking in water at 41 °C 
for three hours before storage to prevent damage by the fungus Ciboria batschiana. 

A balanced root system can be forn1ed in the moment of seeding by breaking of the emer
gent young root. Othetwise, the pruning of roots is necessary in a nursery in order to 
produce many fine roots at the base of the plarit, thus making it much easier to transplant 
with a much better chance of survival. 

Vegetative propagation by cutting, grafting and budding requires special facilities (plastic 
greenhouses, mist or fog system, lighting equipment, heating, etc.), skill, time and money. 
Despite all of these, oaks can be economically reproduced by cutting or grafting of 
understocks of close affinity. In France and other European countries oak plants are pro
duced from cuttings in climatized greenhouses, by forestry stations and some nurseries. 

Oaks can be veneer-grafted in the early spring in the nursery and in the greenhouse. Grafts 
used by Russian scientists for the best oak phenotypes include: pocket type (Sidorenko & 
Belousov), bark graft, veneer graft, cleft graft, whip graft and others. Recently, Borzan 
multiplied a seedling of Q. robur with variegated leaves using a special device for graft
ing. Quercus suber has been used in Spain for bark grafting in cork oak and holm oak 
with 4-5 year old stocks and also through side grafting in 2 year old stock. Top grafting 
often suffers from rejection of graft unions. 

Conclusion 

Despite their economic and social importance and worldwide distribution, oaks have re
ceived very scant attention in the past, particularly in te1n1s of studies of genetic diversity. 

4Editor's note: There have been many techniques developed to facilitate the handling of 
oaks and increasing their chances of transplanting. See article by Coggeshall for further 
information. 
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The genus Quercus has several peculiarities that are still to be solved; these include their 
taxonomy, the extent of introgression within different sections, and appropriate breeding 
strategies. 

The development of recent biotechnological and molecular techniques has opened new 
fields for investigation . 

From a practical point of view, a more close cooperation between oak cultivators is neces
sary. 

Dr. Stelian Radu has been the main researcher and Chief of the Forest Research Station and Arboretum 
Simeria of the Forest Research and Management Institute in Simeria, Romania since 1980. 
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Geography of Thrkey 

THE OAKS OF TuRKEY 

by Aytekin Ertas 

Turkey covers about 78,000,000 hectares in total area. Most of Anatolia consists of a 
plateau, rising steadily towards the east and bounded on the north and south by steep 
mountain ranges, part of the Alpine-Himalayan system. Turkey can be divided into seven 
geographic regions: 

North Anatolia 

Throughout most of this area, the coast plunges steeply into the Black Sea. In the north
east, the range is high, continuous and close to the sea rising at many points to over 3,000 
meters(9840 ft.) . Most of this area consists of basic igneous rocks and flysch, many of the 
highest peaks are of crystalline limestone. In contrast to the rest of Turkey, the most 
striking climatic feature of this part is the heavy rainfall, which particularly in the east, 
continues all year round; when it is not raining, the hills are frequently swathed in mist. 

West Anatolia 

Many of the mountain ranges run east to west, and are divided by broad meandering river 
valleys. The geology is quite varied, with chalk at lower altitudes, basic igneous rocks, 
limestone, mica schists and granite making up various parts of the country. The coastline 
is greatly indented by gulfs and promontories. 

South Anatolia 

The coastline is very steep, with coastal plains of any size being confined to the neighbor
hood of Antalya and Adana. The dominant rock of South Anatolia is hard limestone. 
There are extensive areas of soft chalky rocks near Goksu valley of Adana. Limestone is 
scarce in the Amanos mountains where igneous rocks predominate. West and South 
Anatolia have a typical Mediterranean climate near the coast -- mild, wet winters and 
long, hot arid summers, with almost constant drought from May to September. In unfa
vorable years one can see even evergreen macchie shrubs with leaves withering in mid
summer. 

Inner (Central) Anatolia 

Much of the plateau of Central Anatolia lies between 800m(2624 ft.) and 1 000m(3 280 
ft.), although various mountains rise much higher. Much of this central plateau is covered 
by very soft rocks of chalk, clay and marl. 

East Anatolia 

Apart from Mesopotamia, East Anatolia is higher and much more mountainous than Cen
tral Anatolia, the level of the plateau itself reaching over 1700m(5576 ft.). Much of East 
Anatolia is covered with basic igneous rocks, with limestone being largely dolomitic. 
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Map of Turkey with Turkish Vilayets and Grid System. From the Flora of Turkey, volume 1, 
Edinburgh University Press. 

In Central and East Anatolia, precipitation is less and much of it falls as snow. Winter 
temperatures are much lower, particularly on the mountains where nearly the whole area 
is under snow from November to March or April. In general, the vegetation is desiccated 
by midsummer; the leaves of most herbaceous species wither after flowering. 

South EastAnatolia (Mesopotamia) 

This plateau is considerably lower and flatter than the inner plateau of East Anatolia, 
falling gently from 800m in the north to about 400m near the Syrian frontier. It consists of 
rolling hills and vast plains, with the basaltic hump of Karacadag ( 1919meters/6294 ft.) 
providing the main relief. Temperatures are higher than in East Anatolia, thus accounting 
for Mespotamia's floristic affinities with the Syrian Desert, of which it is but the northern 
extension. 

Trace (Thrkey in Europe) 

This region is topographically, climatically and biologically heterogeneous. The Istranca 
Daglari that borders the Black Sea is (as far as the flora is concerned) a low continuation 
of the northern rage of Anatolia and is composed largely of schists. On the northwestern 
side of the Sea of Marmara, the low sandstone range of Tekir Daglari continues southward 
into the Gelibolu peninsula. The climate is very close to Mediterranean conditions (Davis, 
1965). 
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Information on the Individual Oaks 

Eighteen oak species are known to be native to Turkey and they occupy 25 percent of the 
forest area of Turkey (5 million hectares). Oak forests are either high forest and produc
tive coppices or degraded high forests and coppices. Thrkey has to be considered rich in 
oaks. Ten of these species are white oak (section Quercus, formerly subgenus 
Leucobalanus ), deciduous or semi-evergreen, lobed, dentate or pinnatifid, lobes obtuse or 
acuminate, fruit maturing in one year (Section I). Five are deciduous, with leaves lobed, 
dentate or pinnatipartite, lobes acuminate, fruit maturing in two years (Section IT). The 
remainders are components of macchie flora, with leaves evergreen, rigidly coriaceous, 
tomentose or glabrous beneath, entire or serrate, fruit maturing in one or two years (Sec
tion III) (Yaltirik, 1973). 

Section I 

Quercus pontica C. Koch: Deciduous tall shrub, 3-5m with lax habit. Leaves mostly at 
ends of branches, elliptic to broadly elliptic, 10-26cm x 5-13cm, regularly serrate 'Yith 20-
30 acute teeth, primary veins to 30, parallel, prominent; intercalary veins absent; upper 
surface glabrous, dark-green, lower surface paler with scattered hairs on veins; petiole 1-
2cm. Fruits clustered on short stout peduncles at ends of branches. Cupule hemispheri
cal, 15-20mm diameter. A relict species, varying little in its characteristics and quite 
distinct among all of the other Thrkish oaks on account of the very large, regularly serrate 
leaves with numerous prominent parallel veins. It grows in Fagus orientalis, Picea 
orientalis, Rhododendron forest, 800-1200m. A8 Trabzon, Rize, Hopa to Borcka. 

Quercus robur L.: Deciduous tree to 25m(82ft.), wide-spreading at top. Leaves usually 
crowded at apex of shoots, obovate to 20 x 9cm, auriculate, sessile or stalked, with 5-8 
entire, irregularly rounded, deep lobes, occasionally with secondary lobes; primary veins 
5-9, intercalary veins also present, peduncle (2.) 4-12cm. Cupule hemispherical, 15-20mm 
diameter, greyish-brown, scales concentric, flat or convex. 

A widespread and frequent species throughout Europe, Turkey and Caucasia. 1\vo sub
species have been recognized in Turkey: 

1. Leaves subsessile, with a broad sinus; peduncle (2) 4-1 Ocm slender subsp. robur 

1. Leaves with a distinct petiole to 2cm, with a narrow sinus; peduncle 2-6cm 
stout subsp. pedunculiflora 

subsp. robur Syn.: Q. haas Kotschy; Q. peduncular a Boiss; Q. brutia Ten. 
subsp. pendunculiflora (C. Kotch) 0. Schwarz: This is an Euro-Siberian element. It 
grows in deciduous forest, flood plains, often near streams, 1 OOm-1 OOOm; A1 (E) Tekirdag, 
A2(E) Istanbul, A2(A) Bursa, A3 Bolu, A4 Kastamonu, B3 Konya, B5 Nigde, B6 Sivas, 
C5 Icel. 

• 

subsp. pedunculijlora (C. Koch) Menitsky Syn.: Q. longipes Steven, Q. 
peduculata Ehrh. var. pinnatipartita Boiss: This grows on rocky, generally limestone, 
slopes in moist places, 1200-1800m; East and South East Anatolia. B7 Tunceli, B8 
Erzincan, Bingol, B9 Bitlis, C9 Van, C10 Hakkari. This subspecies grows in EastAnatolia 

. 
and adjacent parts of Caucasia. 
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Quercus hartwissiana Steven Syn.: Q. anneniaca Kotschy, Q. stranjensis Turrill: De
ciduous columnar tree 10-30m(33-98 ft.), with narrow branching habit. Leaves usually 
obovate sometimes oblong-obovate, to 12(14) x 7 (9)cm, subcordate, with 7-10 pairs of 
regular, shallowly rounded to acute lobes; primary veins 7-10 (12), parallel; intercalary 
veins absent, rarely present, petiole to 2(3 )em. Peduncule to 2cm, cupule hemispherical, 
15-20cm diameter; scales concentric, concrescent except for adpressed apices. A fairly 
distinctive Euxine species on account of the dark-reddish, glabrous, young shoots, obo
vate leaves with long petioles and elongated fruiting peduncles. Related to Q. robur and 
Q. petraea. It grows in broad-leaved deciduous (Fagus, Fraxinus, Quercus, Carpinus, 
Alnus) and mixed (Pinus, Abies) forest in damp places, 20-1300m~ Thrace, N. Anatolia 
A1(E) Kirklareli, A2(E) Istanbul, A2(A) Kocaeli, A3 Sakarya, A4 Kastamonu, A6 Ordu, 
A 7 Trabzon, A8 Rize. 

Quercus macranthera Fisch. and Mey. 
ex Hoben. supsp. syspirensis (C. Koch) 
Menitsky Syn.: Q. syspirensis C. Koch, 
Q. bornmuelleriana 0. Schwarz: Decidu
ous small tree to 1 Om(33 ft.). Leaves of
ten crowded at tops of shoots, obovate, 5-
10 (13) x 3-5 (9)cm, thick textured, with 
5-9 regular short obovate, 5-10 (13) x 3-
5(9)cm, thick- textured, with 5-9 regular 
short lobes, secondary lobes absent; pri
m_ary veins 6-10, parallel, intercalary veins 
absent or 1-2, lower surface densely pu
bescent, upper surlace glabrous; petiole 5-
20mm usually tomentose. Peduncle ab
sent or to 6mm sturdy. Cupule hemispheri
cal 15mm diameter, scales thin-textured, 
loosely adpressed or spreading. An en
demic subspecies. It grows on dry slopes 
with Q. pubescens, Pinus nigra, P. 
sylvestris, Populus tremula, Juniperus 
communis subsp. nana, 1000-1900m; A3 
Bolu, A4 Kastamonu, A5 Amasya, A6 
Sivas, A 7 Gfimiishane, A8 Erzurum, A9 
Ankara, B5 Yozgat, B7 Thnceli. 

Quercus macranthera subsp. syspirensis. 
Citadere, Turkey at 1,200m. Aytekin Ertas. 

Quercus frainetto Ten. Syn.: Q. conferta Kit., Q. esulifonnis 0. Schwarz: Deciduous tree 
to 25m(82 ft.), round-topped. Leaves crowded at tops of shoots, obovate; to 20 x 2cm, 
sessile and auriculate, thick-textured, with 6-9 rounded primary lobes and 1-3 secondary 
lobes usually present; primary veins 6-9, intercalary veins few, indumentum of tufted 
stellate hairs, denser beneath, rarely above. Peduncle absent; cupule hemispherica115mm~ 
scales loosely adpressed, pubescent. An Euro-Siberian element and an oligomorphic spe
cies generally recognized by the leaves being clustered; sessile, obovate and auriculate. It 
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usually grows in broad-leaved deciduous (Castanea, Fagus, Quercus), and mixed (Pinus) 
fores~. Sometimes forming pure stands, 20-1000m(66-3280 ft.). It mainly grows N .W. 
of Turkey A1(E) Edirne, A1(A) Balikesir, A2(E) Istanbul, A2 (A) Kocaeli, Bursa, A3 
Sakarya, Bolu, Zonguldak, B 1 Canakkale, B2 Kiitahya, C1 Izmir. 

Quercus petraea (Mattuschka) Liebl. Syn.: Q. robur L. var. petraea Mattuscbka: De
ciduous tree to 30m(98ft.). Leaves distributed over shoots, elliptic, obovate to oblong, 6-
17 x 3-9cm, cuneate or obliquely rounded, usually glabrous, with 5-9 shallow or deep 
lobes, regular with or without secondary lobes; primary veins 5-11, parallel, intercalary 
veins absen~ rarely 1-2 near leaf base, petiole 1-3.5cm. Peduncle absent or almost so 
short; cupule 10-20mm diamter, hemispherical, scales ovate-lanceolate, strongly tubercu
late at base or flat, adpressed or loosely so, with a brownish-tip, tomentose. 

One of the most important forest trees in Turkey, often forming pure stands. Three 
subspecies have been recognized in Thrkey: 

1. Scales of cupule flat, adult leaves densely adpressed, often hairy beneath, 
often subsp. petraea with tufts of hairs in lower vein axil 

1. Scales of cupule tuberculate; adult leaves glabrous or finely pubescent be 
neath 

2. Leaves glabrous beneath, shallowly lobed, to 2cm, intercalary veins usually 
present. subsp. iberica 

2. Leaves glabrous or pubescent beneath, glaucous and deeply lobed, to 2cm, 
intercalary veins absent. subsp. pinnaJiloba 

subsp. petraea Syn.: Q. sessiliflora Salis b.: This grows in northwest Turkey, in 
Quercus and Fagus forest, 200m; Al(E) Kirklareli, A3 Bolu. 

subsp. iberica (Steven ex Bieb.) Krassiln Syn.: Q. iberica Steven ex Bieb, Q. 
dshorochensis C. Koch, Q. polycarpa Schur: This grows in Quercus, Fagus, Carpinus, 
Castanea, Pinus, Picea forest from sea level to 1300 (1700)m. 

subsp. pinnatiloba (C. Koch) Menitsky Syn.: Q. pinnatiloba C. Koch, Q. abietwn 
Kotschy: This grows on dry slopes with Q. libani, Q. infectoria subsp. boissieri, Q. cerris 
scrub, Cedrus libani, Abies cilicica, Pinus nigra, 1200-2200m, B7 Malatya, B8 Bing<:H, 
B9 Bitlis, Van, C5 Ice I, C6 Hatay, C 10 Hakkari, This subspecies is endemic and grows at 
higher altitudes. As a result of centuries of cutting and grazing in eastern Anatolia, it 
usually occurs as a tall shrub, rarely fruiting. 

Quercus vulcanica (Boiss & Heldr. ex) Kotschy Syn.: Q. sessiliflora Sm. var. pinnatifida 
sensu Boiss: Deciduous tree to 25-30m, wide-spreading at top. Leaves evenly distributed 
over shoots, obovate, 9-17 x 5-lOcm, with 4-7(8) deep parallel and sometimes overlap
ping, regularly acute or rounded lobes, with secondary lobes; primary veins 7-8, arching, 
intercalary veins well developed, indumentum adpressed, stellate-tomentose beneath, yel
lowish-green or grey, glabrous above or with some stellate hairs, dark green. Petiole 3.5-
Scm. Peduncle absent or almost so. Cupule 15mm diameter, hemispherical to cyathiform, 
scales lanceolate, flat, adpressed, tomentose. 
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This is an endemic species of Thrkish oaks. Similar in facies to Q. petraea subsp. 
pinnatiloba and also with affinities to Q. frainetto. It differs from the fo1n1er in the flat 
scales of the cupule, the secondary leaf 
lobes and intercalary veins. From the lat
ter it differs in the longer petioles and the 
leaves evenly distributed over the shoots. 
It grows in highlands with Cedrus libani, 
Acer hyrcanum, Q. cerris, Pinus nigra, 
1300-1800m, on volcanic rocks; B3 
Ktitahya, Konya, Afyon, !sparta. 

Quercus infectoria Oliver: Semi-ever
green small tree or shrub, 1-4(10)m(3-
13ft.). Leaves often ovexwintering until 
new leaves appear, very variable in size 
and colour, 40-70 (1 00) x 1 0-45mm, co
riaceous, ovate to narrowly oblong , 
rounded or cuneate at base, margins of
ten undulate with 4-8 crenate to serrate 
lobes or entire; primary veins 6-11, peti
ole 1-15 (25)mm. Peduncle absent or to 
1 Omm; cupules solitary or in pairs, hemi
spherical or cyathiform, 1 0-18mm diam
eter; scales strongly adpressed. A wide
spread species; two subspecies have been 
recognized:. .. ·-

Quercus infectoria. K. Maras, Pazarcik, 
Armutlukoyu, Turkey: Elevation 830m. Aytekin 
Ertas 

1. Petiole 1-5mm; leaves broadly obovate, 50 x 20mm, margins prominently 
crenate or serrate subsp. infectoria 

1. Petiole (3) 10-25mm; leaves obovate to narrowly oblong, to lOOmm, mar 
gins crenate-serrate to entire subsp. boissieri 

' I\ ' l 

' , ~ 

\ • ' • 

~ ~ ' 
,, 

• • • . 

~ 

Quercus infectoria. Leaf variations. (Schwarz, 1934-37).From Tiirkiye Meseleri, Yaltirik. 
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subsp. infectoria Syn.: Q. 
thirkeana C . Koch; Q. lusitanica sensu 
Boiss.; Q. infectoria Olivier subsp. glabra 
0. Schwarz: This grows with other oak spe
cies and Pinus brutia, in scrub ( Paliurus, 
Arbutus), 150-850m; Al (E) Kirklareli, 
Al (A) Canakkale, A2(E) Istanbul, A2(A) 
Bursa, A3 Zonguldak, A5 Sinop, A6 To kat, 
A 7 Giresun. It can generally be recognized 
by its short petioles and small leaves; usu
ally a smaller shrub than the following sub-

• spectes . 

\ / -~ · .. · Schwarz. Syn.: Q. boissieri Reuter, Q. 
.. }. ·. E~ · petiolaris Boiss. & Heldr., Q. syriaca 

;-\'-··, ,;-. 

1 ;i···< · Kotschy, Q. infectoria Olivier subsp. 
~,/ : \'j petiolaris (Boiss. & Heldr.) 0. Schwarz: It 

· \" .-· I , - grows with other Quercus species ( Q. 
, brantii, Q. cerris, Q. coccifera, Q. 
\ <.. ithahurensis subsp. macrolepis, Q. libani, Q. 

Quercus infectoria.subsp. boissieri (Zohary, pubescens ), Paliurus, Pinus brutia; in 
1973).From Ttirkiye Meseleri, Yaltirik. macchie and anthropogenic steppe or pure 

communities, 200-1850m; A2(A) Bilecik, A4 Ankara, A5 Kastamonu, A8 Artvin, B 1 
Izmir, B2 Balikesir, B3 Konya, B5 Nigde, B6 Malatya, B7 Elazig, B8 BingcH, B9 Bitlis, 
Cl Mugla, C3 Burdur, C5 Icel, C6 Adana, C7 Utfa, C8 Siirt, ClO Hakkari. 

Quercus pubescens Willd. Syn.: Q. lanuginosa Thuill., Q. crispata Steven, Q. sessilijlora 
Salisb. var. pubescens (Willd.) Boiss, Q. pubescens Willd. subsp. anatolica 0. Schwarz: 

• 

Deciduous small tree to 10m, round-topped. Leaves variable but generally oblong-obo-
vate, 4.5-8.5 x 2.5-5cm, greyish-green above, brownish-grey beneath, asymmetrically 
subcordate or rounded, thick-textured, with 3-6 strongly undulate forwardly-pointing, ir
regular, acute lobes with revolute ·margins; primary veins 4-8, intercalary veins present; 
indumentum densely to thinly stellate; tomentose beneath with many scattered minute 
stellate hairs above; petiole 5-lOmm. Peduncle absent. Cupule shallow to 15mm diam-

. 
eter; scales adpressed, lanceolate, pubescent, brownish-grey. Quercus pubescens is char-
acterized by short petioles and undulate-margined, lobed, greyish leaves. The leaves per
sist on the trees in the dried state over winter. It is usually associated with Pinus nigra, Q. 
cerris, Fagus, Castanea, Pyrus elaeagnifolia, Cistus laurifolius, Paliurus acuminatum in 
anthropogenic steppe or semi-steppe; rarely in macchie, near sea level to 1700m; Al (E) 
Edirne, Al(A) Canakkale, A2(E) Istanbul, A2(A) Bursa, A3 Bolu, A4 Kastamonu, A5 
Sinop, A6 To kat, A 7 Giimiishane, B 1 Manisa, B2 Ktitahya, B3 Afyon, B4 Ankara, B5 
Kayseri, B6 Sivas, B7 Erzincan, Cl Izmir, C2 Mugla, C3 Burdur, C4 Konya. 

Quercus virgiliana Ten.: It differs from Q. pubescens in the longer petioles (6-20mm), 
generally larger flat leaves (5-14 x 4-7cm) often with rounded lobes and rounded at base, 

• 

often .short pedunculate fruits (scales ± loosely adpressed). It grows on dry slopes in 
Quercus presumably shrub, 100-1150m; Al(E) Kirklareli, Edirne, A3 B3 Bolu, Zonguldak, 
A5 Sinop, Samsun, Corum. 
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Section II 

Quercus cerris L.: Deciduous tree to 25m( 82ft.), usually round-topped; bark on old 
trees deeply fissured, greyish-white. Leaves distributed over shoots, oblong-elliptic in 
outline, very variable, 5 .5-14 (20) x 2.5(9)cm, from simple with entire small shallow 
lobes to deeply pinnatilobed with or without secondary lobes, lobes 4-9, mucronulate, 
veins conspicuous, usually densely stellate pubescent above with many stellate hairs regu
larly dispersed over surface; petiole 3-20mm. Penduncle stout, to 8mm. Cupule hemi
spherical or cyathifotm, inside diameter 20 mm, yellowish-brown; scales linear subulate, 
irregularly spreading to reflexed, to 12mm, pubescent. It grows in mixed and deciduous 
forest with other Quercus species (Q. frainetto, Q. pubescens, Q. infectoria, Q. petraea), 
Carpinus, Fagus, Castanea, Pinus nigra, P. brutia, P. pinea or forming pure stands; near 
sea level to 1500 (1900)m. The "Thrkey Oak" is widespread and variable; the two variet
ies recognized here occur throughout the ~otal range of species, but there are also numer
ous local forms: 

1. Leaves pinnatilobed with or without secondary lobes 
1. Leaves simple with shallow lobes 

• var. cerns 
var. austriaca 

var. cerris. Syn.: Q. toumefortii Willd., Q. pseudocerris Boiss., Q. tukhtensis 
Czecz. It grows throughout Thrkey except N .E. & E: A1 (E) Kirklareli, A1 (A) Canakkale, 
A2(E) Istanbul, A3 Bolu, A4 Kastamonu, AS Sinop, A6 Samsun, B 1 Izmir, B2 manisa, B3 
Konya, B5 Nigde, B6 Malatya, B7 Elazig, C1 Mugla, C2 Denizli, C3 !sparta, C4 Icel, C5 
Adana, C5 Hatay. 

var. austriaca (Willd.) Loudon. Syn.: Q. austriaca Willd.: This is the more 
frequent variety in Central Europe, reaching its eastern limit in N.W. Thrkey: A1 (E) 
Edirne, A2(E) Bolu, Zonguldak, A5 Sinop. 

Quercus ithaburensis subsp. macrolepsis. 
Enez, Haskey, Turkey. Aytekin Ertas 

Quercus ithaburensis Decne. subsp. macrolepis 
(Kotschy) Hedge & Yalt. Syn.: Q. aegilops Willd., 
Q. pyrami Kotschy, Q. ungeri Kotschy, Q. graeca 
Kotschy: Deciduous tree to 10 (15)m(33ft.), with 
a broad crown, sometimes in old specimens with 
a massive trunk. Leaves distributed over shoots, 
very variable, usually ovate, sometimes oblong 5-
9 x 3-Scm, cordate or rounded, with 5-8 
subtriangular irregular lobes with aristate or 
mucronate teeth; intercalary veins absent; petiole 
1-3.5cm. Peduncle almost absent, sturdy. Fruit 
maturing in second year. Cupule hemispherical 
to cyathiform 20-40mm diameter, densely 
pubescent; scales linear-oblong, adpressed to 
spreading, becoming woody. The cupules of the 
"Valonea Oak" are much used commercially for 
tanning. It grows with other Quercus species, 
forming park-like forest in scrub, with Pinus 
brutia, P. pinea, 50-1700m: A1(E) Kesan, A1(A) 
Canakkale, A2 (A) Bursa, A4 Ankara, B2 Usak, 
B3 Afyon, C1 Mugla, C2 Antalya, C3 Isparta, C4 
Icel. 
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Quercus brantii Lindley. Syn.: Q. persica Jaub & Spach, "Q. aegilops L." subsp. brantii 
.(Lindley) Camus, Q. brantii Lindley subsp. persica (Jaub & Spach) 0. Schwarz: Decidu
ous shrub or small tree to 6 (10)m(20ft.), with rather smooth bark and rounded crown. 
Leaves distributed over shoots, regularly ovate-oblong, 6-10 ( 13) x 3-6cm, cordate, regu
larly serrate with 8-14 pairs of acuminate, scarcely aristate (1-2mm) teeth, intercalary 
veins absent; petiole 0.5-2cm. Peduncle nearly absent, to 5mm, sturdy. Cupule hemi
spherical, 25-30 (35)mm diameter, densely pubescent; scales broadly rhomboid, upper 
most much elongated, often filiforn1, spreading-recurved. This grows with Quercus spe
cies (Q. infectoria subsp. boissieri, Q. libani, Q. cerris, Q. coccifera), Pinus brutia, Styrax, 
Paliurus or forming pure communities on limestone slopes, 350-1700m: B6 Malty a, B7 
Elazig, B8/9 Bitlis, C6 K. Maras, C7 Urfa, C8 Mardin, C9 Hakkari. 

Quercus brantii,. K. Haras, Pazarcik, Armutlukoyu, Turkey. Elevation 820m. 
Aytekin Ertas. 

Quercus libani Olivier Syn.: Q. regia Lindley, Q. carduchorum C. Koch.: Deciduous 
or semi-evergreen shrub or tree to 6m(20ft.). Leaves distributed over shoots, oblong to 
oblong-lanceolate, 7-12 x 2-3cm, rounded to subcordate at base, margins regularly serrate 
or irregularly with 11 -16 pairs of mucronate aristate (to 3mm) teeth; intercalary veins 
absent; indumentum of few simple or stellate-dendroid hairs mostly on lower surface, 
glabrescent, rarely with dense stellate-dendroid indumentum beneath; petiole 8-15 (20)mm. 
Peduncle almost absent to 2cm, sturdy. Cupule hemispherical, 20-30mm diameter, pu
bescent; scales broadly rhomboid, either all adpressed, medium recurved or upper most 
elongate and spreading. It grows mixed with other Quercus species (Q. infectoria, Q. 
brantii, Q. cerris) or forming pure populations, 700-2000m: B6 K. Maras, B7 Tunceli, 
B8 Bingo!, B9 Bitlis, C5 Adana, C7 Adiyaman, C9 Hakkari. 

Quercus trojana P.B. Webb. Syn.: Q. macedonica A.DC.: Deciduous or semi-ever
green tree to 18m( 59ft.) (usually less) rounded-headed, close to Q. libani but differing in 
the rather small leaves, 3-8 (10) x 1.5-3(4)cm, with mucronate teeth and shorter 2-6(8)mm 
petioles; cupular scales showing greater variation, being all adpressed, all recurved or 
lowest adpressed or recurved, middle recurved and upper most elongated, spreading or 
incurved. It grows in deciduous woodland with other Quercus species (Q. ithaburensis 
subsp. macrolepis, Q. pubescens, Q. infectoria, Q. cerris ), in macchie with Pinus brutia, 
Styrax, Phillyrea, with Juniperus excelsa, in Abies cilicica forest, 300-1800m; A1(A) 
Canakkale, A2(A) Bursa, B 1 Manisa, B2 Kiitahya, B3 Afyon, C2 Antalys, C3/4 Konya. 
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Quercus ilex. (E. pral).From Tiirkiye 
Meseleri, Yaltirik. 

Quercus ilex L. Evergreen tree to 12-15m(39-
49ft.) or tall shrub. Leaves distributed over 
branches, narrowly oblong elliptic to ovate-Ian
ceo late, acute at apex, base cuneate to rounded, 
coriaceous, 3-7.5 x 1.5-4cm usually entire, oc
casionally sharply serrate; veins 10, inconspicu
ous; glabrous or almost so above, densely and 
tightly adpressed stellate-tomentose beneath ; 
petiole 3-1 Omm. Peduncle stout to 9mm. Fruit 
maturing in one year. Cupule campanulate
hemispherical, 15mm diamter. Leaves on juve 

nile shoots are broader than those on adult shoots and are often sharply toothed and gla
brous. A Mediterranean element, it grows on slopes with Laurus, Phillyrea, Carpinus, 
etc., in macchie, sea level to 400m: A2(A) Istanbul, A3 Bolu, A5 Sinop, A6 Samsun, B 1 
Canakkale, C 1 Izmir. 

Quercus aucheri Jaub & Spach: Evergreen shrub or tree up to 10m(33ft.), ultimate 
branches pendulous. Leaves distributed over branches, topmost serrate, lower entire, 
broadly oblong to ovate, rounded at apex or subapiculate, coriaceous, 0.9-4 x 0.9-2.5cm, 
rounded or subcordate; veins 5-9, inconspicuous, glabrous or stellate above, tightly 
adpressed stellate-tomentose, waxy and greyish-white beneath; petiole absent or to 6mm. 
Peduncle nearly absent. Fruit maturing in second year. Cupule cyathiform, to 25mm 
diameter, to 18mm long, light brown; scales ovate-lanceolate, adpressed, pubescent. It 
grows on limestone slopes in macchie, sea level to 400m: C 1 Aydin, C2 Mugla, C3 
Antalya. 

Quercus coccifera L. Syn. : Q. rigida Willd., Q. calliprinos P.B. Webb, Q. palaestina 
Kotschy, Q. coccifera L. var. calliprinos (P.B. Webb) Boiss.: Evergreen shrub or rarely a 
small tree to 10m(33ft.). Leaves distributed over branches, broadly ovate to oblong-ovate 
to oblong-lanceolate, coriaceous, 1.5-5 x 1-3cm, sharply serrate-spiny, rarely subentire, 
flat, or undulate, cordate or rounded at base; veins 4-8; glabrous on both surfaces; petiole 
1-Smm. Peduncle stout, subsessile to 12mm. Fruit maturing in second year. Cupule 
hemispherical, broadly campanulate or cyathiform, 10-20mm diameter, to 15mm long, 
light brown; scales oblong to ovate, ad pressed-ascending or recurved, pubescent. A domi
nant member of phrygana and macchie; it grows in Pinus brutia forests, sea level to 1500m: 
Al(E) Tekirdag, Al(A) Canakkale, A2(E) Istanbul, A2(A) Bursa, A3. Zonguldak:, A6 Tokat, 
A7 Giresun, Bl Ismir, B2 Usak, B3 Konya, Cl Aydin, C2 Denizli, C3 !sparta, C4 Icel, C6 
Gaziantep (Hedge; Yaltirik, 1982). 

• 

Aytekin Ertas is a graduate student at the University of Istanbul, Turkey. 
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THE VALUE oF A SciENTIFICALLY AESTHETIC 

OAK CoLLECTION AT THE ScoTT ARBORETUM 

by Andrew Bunting 

The Scott Arboretum, located in southeastern Pennsylvania, forms the campus of 
Swarthmore College. The Arboretum was established in 1929 to "display the better kinds 
of trees, shrubs and herbaceous plants suited to gardens in eastern Pennsylvania". The 
Arboretum was named for Arthur Hoyt Scott, class of 1885, who had always dreamed of 
creating a campus arboretum. Today, the mission remains the same, with a slight change 
to emphasize the use of woody plants. 

The stately grounds of the campus have been developed for over a century. Even before 
the founding of the Arboretum, the early Quaker founders of the College had been plant
ing specimen trees since 1864. Today this majestic campus has a strong compliment of 
new plantings, dominant specimen trees, mature avenues, large open spaces, and stunning 
gothic-style architecture. 

Throughout the last 125 years, oaks have played an im{X>rtant role in the development of 
the character of both Swarthmore College and the Scott Arboretum. Because of their 
relative resistance to pest and disease problems, they have continued to be our most im
portant specimen and shade trees. 

Our most prized specimen shade tree is Quercus x benderi. The Bender oak is a naturally 
occurring hybrid between Q. rubra and Q. coccinea. This tree is estimated to be over 350 
years old. Because it has been grown in cultivation for most of its life (probably as a 
pasture tree early on) it has developed a massive spreading crown. 

Today the campus still has many survivors from the early plantings at the College . . Rising 
behind the Arboretum Offices is a grand specimen of the bur oak, Quercus macrocarpa, 
which was planted as a class tree in 1876. Close by is a towering specimen of the red oak, 
Quercus rubra, which has an inbedded inscribed stone acorn at the base with the date, 
1880. Reaching out into a green oasis, which fo1n1s the center of our Cherry Border is a 
picturesque specimen of Quercus velutina, the black oak. In 1881 an allee of swamp 
white oaks, Quercus bicolor, was planted on both sides of the main walkway leading up to 
Parrish Hall, the College's largest and oldest building. Today this planting provides the 
most distinguishable space on campus. This shaded avenue, over 1 000' long is the first 
sight many see upon first visiting the campus. In the spring it is underplanted with over 20 
cultivars of daffodils. In the fall, Colchicum, the fall blooming crocus, rise through the 
ground covers planted at the base of these towering trees. For over 100 years, this plant
ing of oaks has been referred to as Magill Walk, to commemorate the ftrst president of the 
College. As the trees have matured, and some died, the integrity of the space has been 
maintained by planting progeny from these mighty oaks. 

In almost every case when a class, dedication, honorary, or memorial tree was planted an 
oak was chosen. In 1913 to commemorate Founder's Day for the College, Woodrow 
Wilson planted a scarlet oak, Quercus coccinea, and in 1932, Jane Addams, Peace Activ
ist, planted Quercus palustris, the pin oak, to also commemorate Founder's Day. 

Today, the Arboretum still has an active Dedicated Tree Program which incorporates more 
than any other genus Quercus as its primary tree. Recently, many two to two and one half 
inch caliper specimens of Q. phellos, Q. macrocarpa, Q. imbricaria, Q. coccinea, and Q. 
alba have been planted. 
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During the early years of the Arboretum, several other specimen oaks were planted for 
evaluation reasons. These trees were planted as individual specimens in order to evaluate 
them as far as their suitability for use as street, specimen and shade trees. Several mature 
specimens exist today and have proven their merit. A mature grove of varied species 
exists along Route 320, the main road that dissects the borough of Swarthmore. Some of 
these trees include Q. cerris, Q. robur, Q. acutissima, and Q. lyrata. 

Over the last two years at the Scott Arboretum, new work has begun on the genus Quercus. 
Sources and references have been reviewed to search for plants that may be hardy in the 
Delaware River Valley, USDA Zone 6B. We are trying some plants that are listed as 
USDA Zone 7 or 7B, because we have found with many genera that this listing is not 
always accurate. In fact, for over 30 years, Q. myrsinifolia has thrived with minimal 
winter damage despite much warmer zone ratings in some literature citings. 

This project includes several steps: 
1) Reviewing literature, including catalogs to develop a list of Quercus species, selections and hy 

brids to acquire. 
2) Obtain the plants on the list (acorns through seed exchanges, purchase plants from catalogs, etc.). 
3) Many of these oaks will then have to be grown on to a suitable size before they can be placed on 

the Arboretum grounds. 
4) Once they reach landscape size, they will be planted out, not all together, but in landscape situa 

tions, often used as specimen plants. 
5) For the first several years they will be evaluated for winter hardiness and adaptability to our 

conditions. 
6) In subsequent years they will be evaluated for ornamental attributes, such as fall color, growth rate, 

fo11n, etc. 

The ultimate goal of this project is to eventually have a collectio~ of oaks that 
comprehensively represents the best ornamental oaks for the Delaware River Valley. 

Within the last two years, 59 new taxa of Quercus have been added to the collection. 
Many of the plants and acorns have come from Oikos Tree Crops, Windrose Nursery, 
Woodlanders Nursery, North Carolina State University Arboretum, and Steven Roesch. 
Many have been included in an attempt to find new evergreen species which do well in 
our climate, as well as to test those which may be marginally hardy which have never been 
tried in this area such as, Quercus phillyreoides 'Emerald Sentinel', Q. trojana, Q. ilex 
var. rotundifolia, and Q. austrina. 

Several hybrid oaks are also being cultivated. For instance, Oikos 'Iree Crops is promot
ing a hybrid between Q. macrocarpa and Q. robur which has shown hybrid vigor plus 
excellent resistance to mildew. And, the 'Ooti' oak is a selection made for a nice rounded 
crown and sweet acorns. It is a hybrid of the following: Q. macrocarpa x Q. muehlenbergii 
x Q. robur. This hybrid, according to Ken Asmus of Oikos Tree Crops, "bear in 4-7 
years ... and the new foliage is a distinct golden color." 

This new Oak Evaluation Project should make a worthwhile addition to the existing col
lection of mature oaks. After several decades it is the hope of the current Arboretum staff 
to visit the campus of Swarthmore College and experience an even more diverse represen
tation of stately and majestic oaks on the grounds. 

Andrew Bunting is the Curator of Plants at the Scott Arboretum, Swarthmore College located near 
Philadelphia, Pennsylvania USA. 

• 
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OAKS AT THE MORTON ARBORETUM, PAST PRESENT AND FUTURE 
by Peter van der Linden 

Oaks are nothing new at the Morton Arboretum; in fact, they were an important feature of 
the landscape here long before Joy Morton founded the Arboretum in 1922. At the time of 
Euro-American settlement, oaks were the dominant trees in local savannas and wood
lands. Spontaneous oaks are still common throughout the Arboretum. 

Here in the Chicago region, nine oak species are native. Three are especially widespread 
and common: bw- oak, Q. macrocarpa; white oak, Q. alba; and Northern red oak, Q. 
rubra (Q. borealis maxima). Other native species are Q. bicolor, Q. muhlenbergii, Q. 
ellipsoidalis, Q. palustris, Q. velutina, and Q. imbricaria. 

Native and exotic oaks were acquired for our collections from the very beginning. The 
oldest planted oaks on the grounds include Q. coccinea and Q. dentata, acquired in 1922. 

The Arboretum's frrst collection of oaks was planted in a fotmer savanna called King's 
Grove Woods. This area is no longer maintained and has reverted to forest. We have 
records for one accession that remains of Q. bicolor. 

Later, in 1936, a second collection was started on the Arboretum's far east side. This 
collection, called the Quercus Collection, is still being maintained. It contains 27 taxa, 
mostly acquired from cultivated sources, plus several cultivars. Notable among the trees 
are several hybrid oaks, including Quercus x jackianna, a hybrid of Q. alba and Q. hi
color. 

Planting in this collection ended in 1980, 
when a new collection, the Fagacae, was 
started on the Arboretum's west side. At 
present it contains 19 species. Reflect
ing the Arboretum's current emphasis on 
wild-type plants, most of the trees were 
grown from seed collected from natural 
populations. Because of the difficulty in 
acquiring viable acorns from overseas, 
most of the plants in this collection are 
native species, collected locally. 

Among the introduced species are three 
small trees of Q. oglethorpensis, which 
has proved surprisingly hardy, consider
ing its South Carolina provenance. Our 
newest acquisition is Q. liaotungensis, 
grown from seed that we collected in 
1990 from the Pangquangou Preserve in 
Shanxi Province, China. Quercus oglethorpensis Specimen at The Morton 

Arboretum, Lisle, lllinois, USA. M.Nigel Wright 
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Quercus oglethorpensis Leaf Detail. M.Nigel Wright 

The two collections I have just described -- Quercus and Fagacae -- are the best places to 
see oaks in our collections. Oaks also can be found in many other places at the Arbore
tum, including the north side of Meadow Lake and in our geographic collections . 

One of our prize speci
mens, Q. acerifolia, is lo
cated in our Malus collec
tion. This rare and un
usual tree, with its distinc
tive maple-like leaves, is 
endemic to the Ozark 
Mountains of Arkansas. It 
was originally described 
as Q. shumardii 
var.acerifolia, 
but Nick Stoynoff and 
William Hess of The Mor
ton Arboretum have accu
mulated data to support its 
status as a distinct species. 

• 

Quercus acerifolia. Photo Courtesy of The Morton Arboretum. 

In the future, we will continue to add oaks to our collections, with an emphasis on species 
not yet represented. Most new accessions will be from wild populations, such as the Q. 
robur that I collected in Russia last year. 

Peter van der linden is the Curator of Plant Collections at The Morton Arboretum, Lisle, Rlinois, USA. 
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IDENTIFYING OAKS: THE HYBRID PROBLEM 
by Richard J. Jensen 

Anyone who has spent time trying to identify oaks (Quercus spp.), especially in the for
ests of eastern North America, has encountered trees that defy classification into any of 
the recognized species. Such trees commonly are treated as putative hybrids and often are 
taken as evidence that species of oaks are not as discrete as species in other groups. On 
the other hand, some (e.g., Muller, 1941) have argued that many, if not most, putative 
hybrids are nothing more than stump sprouts or aberrant individuals of a species. Muller 
(1941) did not deny the existence of hybrids; he was cautioning against an inflated view 
of the frequency of hybridization as a result of cavalier claims. As he put it (Muller, 
1951), 'The freedom of hybridization ascribed to oaks is immensely overrated." While I 
don't disagree with these sentiments, I do believe that hybrids are a common component 
of forests throughout North America. 

Virtually all oak species in North America have been claimed to produce hybrids with one 
or more related species. Hardin (1975j presented a diagram illustrating hybrid combina
tions for the common white oak (Quercus alba L.) and Fig. 1 provides a similar view for 
northern red oak (Quercus rubra L.). Because these two species have very broad geo
graphical ranges and come in contact with a large number of related taxa, there is ample 
opportunity for hybrid combina- RUB 
tions to arise naturally. These two 
examples also reflect the fact that 
instances of hybridization are re
stricted to taxa within a section: 
Quercus section Quercus (the 
white and chestnut oaks) and 
Quercus section Lobatae (the red 
and black oaks), respectively. 
There have been no reports of 
naturally occurring intersectional 
hybridization, presumably be
cause of marked genetic (e.g., 
Manos and Fairbrothers, 1987) 
and life history differences, espe
cially annual (section Quercus) 
versus biennial (section Lobatae) 
fruit maturation. 

MAR coc 

ELL IU 

PAL 

1MB 

Figure 1 Patterns of hybridization for Q. rubra, and those 
species with which it is reported to hybriq.ize. 
COC = Q. coccinea, ELL= Q. ellipsoidalis, ILl 
= Q. ilicifolia, 1MB = Q. imh rica ria, MAR = Q. 
marilandica, PAL = Q. palustris, PHE = Q. 
phellos, RUB= Q. rubra, SHU= Q. shumardii, 
VEL = Q. velutina. 
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Figure 2 
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Leaf forms for two species and their putative hybrid. Top 
row= Q. imbricaria; middle row= putative hybrid (Q. 
x anceps); bottom row= Q.falcata. 

Palmer (1948) provided 
both an historical over
view of this topic and an 
accounting of all t)len rec
ognized North American 
hybrids. That number has 
grown over the past 40+ 
years and I suspect new 
hybrid combinations will 
continue to be recognized 
for some time to come, es
pecially as newer biosys
tematic tools are brought 
to bear on the problem. 
Historically, hybrids were 
recognized on the basis of 
their unusual morphologi
cal features. Perhaps, the 
most commonly recog
nized aspect of hybridiza
tion is seen in the clearly 
atypical leaves that arise 
when species character
ized by entire leaves (e. g. 
Q. imbricaria Michx., 
shingle oak) hybridize 
with species that have 
deeply-lobed leaves (e.g. 
Q. falcata Michx., south
ern red oak). Figure 2 il
lustrates leaf forms for 
these two taxa as well as 

for a tree identified as their hybrid, Q. x anceps Palmer. The leaves of the putative hybrid 
are clearly asymmetrical and irregularly-lobed. Similar examples are illustrated in Wagner 
and Schoen (1976) and .Jensen (1994). While leaf morphology often is a good indicator of 
hybridity, it may not provide obvious evidence. Jensen (1994) provided an illustration of 
the leaves from a tree identified as Q. x riparia Laughlin, a hybrid of Q. rubra and Q. 
shumardii Buckl. In this case, the two putative parental taxa have leaves that are rather 
similar in their general features (large, lobed leaves) and the leaves of the hybrid do not 
appear to be much different from many leaves found on trees of either species. 

However, aberrant leaf morphologies alone do not provide evidence of hybridization. 
Many claims of hybridization have, on closer inspection, proved to be erroneous. In some 
cases, the putative hybrid is nothing more than a tree belonging to a species not familiar to 
those making the claim of hybridity. Palmer (1948) discussed the status of Q. x benderi 
Baenitz, supposedly a hybrid of Q. coccinea Muenchh. (scarlet oak) and Q. rubra, based 
on a tree in cultivation in Austria. Palmer believed the tree in question most likely was an 
individual of Q. ellipsoidalis Hill (northern pin oak), a species probably then (in 1902) 
unknown to European botanists. 

48 ]ou101al OF rhe Inre!lnanonal Oak Socu!7)' ISSUE 6 

• 



1\vo other causes of enoneous claims of hybridization involve a misunderstanding of the 
origin of the specimen in question. Oaks quite often produce second (and even third) 
flush leaves during the growing season. This is especially common in Q. palustris Muench. 
(common pin oak). Figure 3 illustrates two sets of leaves: the three upper leaves are 
rather typical pin oak leaves; the three lower leaves are of a type I have often seen de
scribed as being of hybrid origin. The interesting thing about these leaves is that they 
represent first and second flush leaves from a single branch on one tree. The striking 
morphological differences are clearly developmental variants and are not evidence of hy
bridization. Yet, there are many specimens in herbaria, with leaves like these, claimed to 
be hybrids of pin oak and one of its entire-leaved relatives. Similarly, many species that 
have entire leaves, e.g. bluejack oak (Q. incana Bartram) and willow oak (Q. phellos L.), 
produce second flush growth in which the leaves are irregularly lobed or toothed and are 
misidentified as hybrids. Second flush leaves of willow oak also may be decidedly pub scent 
on the abaxial surface, a characteristic often interpreted as evidence of hybridization be
cause willow oak leaves are known to be glabrous on the abaxial surface. 

Figure 3 Leaf forms of Q. palustris. Top row = mature first flush leaves; bottom 
row= mature second flush leaves on the same branch as the first flush leaves. 

Finally, many instances of putative hybrids· are nothing more than misidentified stump 
sprouts, epieormic sprouts, or juvenile specimens of a species. In each of these cases, the 
leaves fall outside the range of variation expected for typical individuals of the species in 
question. What must be remembered is that the descriptions provided in floras are almost 
always based on mature specimens. There is no realistic way to provide, in a standard 
flora, an accounting of all possible leaf fotms likely to occur in a given species. A good 
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rule of thumb is this: don't use aberrant leaf morphology as an indicator of hybridity 
unless you can reasonably rule out second flush growth, stump or epicormic sprouting, 
and juvenile specimens as the explanation. If the aberrant leaves come from first flush 
twigs on mature trees and are typical for the entire tree, then there is good reason to make 

• 

a claim of hybridity. 

There are several classic approaches to documenting the presence of hybrids. Perhaps 
foremost among these are the use of scatter diagrams and the hybrid index. Good ex
amples of these techniques are found in Silliman and Leisner ( 1958) and Coopenider 
(1957), respectively. Implicit in both approaches is the idea that hybrids will exhibit 
morphological feature5 intermediate with respect to those that can be used to differentiate 
the parental taxa. While this may often be the case, it certainly is not going to be true for 
all characters and for all hybrids. 

B E 

Figure 4 Leaves of two species and three putative hybrids. A= Q. ilicifolia; B, C, Q 
= putative hybrids (Q. x brittonii); Q. marilandica. 

Figure 4 illustrates leaf morphologies for two species, Q. ilicifolia Wang, (bear oak) and 
Q. marilandica Muenchh. (blackjack oak), and several putative hybrids (Q. x brittonii W. 
T. Davis). The occurrence of hybrids between bear oak and blackjack oak was inferred 

• 

from morphology and was supported by biochemical analysis of leaf phenolics (Knops 
and Tensen, 1980). While the hybrids were often intermediate for morphological charac
ters, this was not always the case. Figures 5 and 6 represent scatter diagrams for trees 
representing bear oak, blackjack oak and their hybrids. In both scatter diagrams, the two 
morphological characters allow easy separation of the two species. The hybrids, on the 
other hand, occupy positions from one extreme to the other. Notice, especially, hybrids 
Hl, H3, and H6. In Fig. 5, Hl falls beyond the extreme for blackjack oak, H3 is 
somewhat intermediate, and H6 falls within the bear oak cluster. However, in Fig. 6, Hl 
is clearly intern1ediate (as is H3) while H6 now falls near the extreme for the blackjack 
oak cluster. 
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Figure 5 Scatter diagram based on mean number of lobes and mean number of bristle tips 
for trees representing Q. ilicifolia (1), Q. marilandica (M), and their putative 
hybrids (H 1 - Hl2). 

The idea of hybrid intern1ediacy should not be discounted. In a multivariate analysis, e.g. 
a principal component~ analysis (PCA) based on a number of morphological characters, 
hybrids reasonably might be expected to occupy P9Sitions intermediate between the two 
parents. One explanation for this has to do with the way the principal components are 
derived. The principal components are deterrrtined by the correlations among the charac
ters. If there are several characters that can be used to distinguish the two species, as in 
Figs. 5 and 6, then these characters should have relatively high absolute correlations. This 
will be reflected in a plot of the individuals along the PCA axes with the parental taxa 
occupying different regions of the component space. 

This is demonstrated in Fig. 7, based on the same trees used for Figs. 5 and 6. In this case, 
each tree was scored for 10 morphological characters. Figure 7 shows the position of each 
tree in the ordination space defined by the first two principal components. It is clear that 
the two species, bear oak and blackjack oak, are quite distinct. Notice that the three 
hybrids referred to earlier, Hl, H3, and H6, are now all more or less intermediate 
between the two parents. However, some of the hybrids (e.g. H5, H8) clearly are more 
like one parent or the other while one (H2) appears quite different from all the other trees. 

The patterns seen in Fig. 7 may be explained as follows. First, because hybrids will have 
combinations of characters not found in either parent, they will exhibit a different set of 
character correlations. Thus, some characters will "pull" the hybrid toward one parent 
while others will have the opposite effect. This could result in the hybrid appearing 
intermediate in the multivariate space. Second, hybrids that fall within the parental 
clusters could represent backcross or segregation progeny, or they may reflect dominant 
or additive inheritance in one or more characters. Finally, hybrids that appear quite dis
tinct (e.g. H12) may be the result of transgressive hybridization (Grant, 1975) or may not 
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Figure 6 Scatter diagram based on mean bud length and mean number of veins 
(locate the frrst vein on the right abaxial surface that departs from the mid rib 
and ends at the leaf margin, then count the number of additional veins branching 
from the midrib below this vein) for the same trees as in Fig. 5. 

belong to the complex in question. In the community where these trees were sampled, 
there is also evidence of hybridization between blackjack oak and black oak (Q . .velutina 
Lam.). Tree H12 may represent such a hybrid. 

The identification of hybrids is not an exact science. While morphological features often 
provide good evidence of hybridization, as shown above, morphology may be mislead
ing. Other avenues can be used to provide additional evidence to support a claim of 
hybridity. In some cases, biochemical markers may prove informative. Knops and Jensen 
(1980) found evidence of hybridization by examining leaf phenolics. Manos and 
Fairbrothers (1987) and Guttman and Weigt (1989) found isozymes useful for recogniz
ing sectional differences and for some species differences, but did not address the prob
lem of identifying hybrids. Chechowitz et al. (1990) and Hokanson et al. (1993) found 
that isozymes did not confum hybridization inferred from morphological studies; i.e., 
there were no isozyme markers for the species being compared. On the other hand, 
Whittemore and Schaal (1991), examining species of Quercus section Quercus, found 
evidence of species-specific DNA fragments. 1\vo chloroplast DNA fragments were found 
only in Q. alba; one nuclear DNA fragment was found only in Q. alba, Q. macrocarpa 
Michx., and Q. michauxii Nutt. Such markers would be especially useful for determining 
the existence and extent of naturally occurring hybridization between species. 

One other valuable, but prolonged, approach is to conduct studies of progeny of suspected 
or artificially created hybrids. If the progeny of the putative hybrid segregate into a range 
of types, varying from one parental extreme to the other, then there is strong evidence of 
hybridity. Examples of segregation consistent with the hypothesis of hybridization are 
found in Cottam et al. (1982) and Rushton (1993). 
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Figure 7 Projection of trees onto the ordination space defined by components one and 
two of a principal components analysis based on 10 morphological characters. 

Trees as in Fig. 5. 
• 

Hybrid oaks, rare in an absolute sense, are a common component of forests where 
closely related species are sympatric. Whether there are only two species present, e.g. 
in parts of Europe where only Quercus robur L. (English oak) and Q. petraea (Matt.) 
Leibl. (sessile oak) occur (Rushton, 1979), or there are four or more closely related 
species in the same community (Jensen, 1988), one thing is clear: there is ample oppor
tunity for and evidence of localized hybridization. The long-tem1 implications of these 
hybridizations are poorly understood. While there is evidence to suggest that some 
species may be of hybrid origin (e.g. Jensen et al., 1984 ), most wide-ranging oak spe
cies illustrate a consistent set of phenotypic characters, despite local hybridization with 
a variety of different taxa (Burger, 1975). It would seem that hybridization between 
oaks may be locally important (e.g. Overlease, 1975), but there is no clear evidence of 
its broader systematic/evolutionary significance. 

Richard Jensen is a Professor aJ the Department of Biology, St. Mary's College, Notre Dame, Indiana, and 
the Director of the Greene-Niewland Herbarium, University of Nortre Dame, Notre Dame, Indiana, USA. 
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HoRTICULTURE AND AESTHETics OF HYBRID OAKS 

byKenAsmus 

My interest with hybrid oaks began purely by accident. While collecting acorns I noticed 
a tree similar to bur oak in characteristics only having white flakey bark and lobed leaves. 
I tried to stay away from the perimeter of this tree so as to not mix its acorns with that of 
a nearby bur oak. Due to a large bull on the other side of the fence, I wasn't paying close 
enough attention and probably collected a few from this tree. The following year I no
ticed a few seedlings that were nearly twice as tall. By the second year two seedlings 
reached 5 feet. The next time I collected, I harvested only from this tree and grew them 
with the parent species. Again, the seedlings were more vigorous and seemed like a cross 
between white and bur oak. This hybrid is called Bebbs oak and is found throughout 
Michigan. It only took 6 years for these seedlings to fruit. They have bur oak type acorns 
with white oak foliage and look consistently identical to each other and strongly resemble 
the parent tree. 

Since my interest with oaks began with looking for sweet acorns, the "years to seed bear
ing age" made breeding oaks a long-term proposition. For instance, white oak is sup
posed to take 25 years to fruit. The hybrids seem to be a shortcut. Fortunately, I met 
Miguel Marquez of Texas, who not only had the same interest in Quercus, but also started 
such a breeding project in the mid 1950's. I began to graft trees and began raising more 
seedlings of open and closed pollination. At about the same time, Ralph Kreider, Jr. of 
lllinois sent me some hybrid bur x English oak seed from a tree in a cemetery in Urbana 
that J .C. McDaniel had told him about. The seedlings from his particular cross allowed 
me to raise a few thousand seedlings and make them available for nursery trade. Raising 
open pollinated hybrids of any plan raises the question of variability and what the result
ant seedlings are going to look like. Since I was using these hybrids on the basis of 
growth rate and precocity, I wasn't too concerned with leaf or tree motphology, i.e. my 
customers were pretty happy about any oak that can average 2 to 4 feet of growth per year 
and produce acorns in as little as 4 years from seed. Like all plant populations, there is an 
average but I began to see more similarities than differences. 

For those who appreciate wild collected seed and true to type seedlings, aboretum col
lected acorns may give you nightmares. Often more than 50% of some progeny may be 
hybrids. However, this can be also a great resource for looking for better selections that 
may be clonally propagated and for developing strains which combine characteristics of 
the parent trees. Here are a few ideas for oak hybrid possibilities: 

1. Develop hardy evergreen species ( -25°F) that are large trees like the bur oak 
in size and stature. This would mean having large broad leaf evergreen 
trees that would not brown out in winter and would be similar to the live 
oak of the South. 

2. Develop strains for fast growth for timber production. Remember, the num
ber one hardwood in North America both in volume and dollar amount is 
oak not black walnut. Rather than select one individual and clone it geneti
cally similar but not identical selections. This would be similar to Pinus 
ecotypes. 
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3. Make mast production for wildlife and possible human conswnption a viable 
alternative to annual crops by increasing precocity and yield. 

4. Develop many horticultural varieties of oak that can withstand a wide varia
tion of soil types, pollution, compacted soil, gypsy moth, oak wilt, drought 
and any other special environmental conditions that may exist. 

Here are a few of the hybrids we are growing and their general characteristics and growth 
habits in southern Michigan: 

Native Hybrids 

Quercus lyrata x virginiana Comptons Oak 
This densely branched fast growing hybrid produces very uniform seedlings. It is found 
in southern Louisiana and Georgia. It is not evergreen here (in Michigan) but has sur
vived to -25°F with no damage. I would recommend this oak for zone 6. A few growers 
have reported 3 to 4 feet of growth on young seedlings. This oak seems to do better in 
alkaline soil. The leaves are more like the overcup oak but more deeply lobed. Hardy to 
zone 6. • 

Quercus phellos x rubra Quercus heterophylla 
This is a fairly common hybrid found where red or black oak hybridize with willow oak. 
The very uniform seedlings produced from this hybrid usually color red in the fall. U su
ally the leaves are only slightly lobed. Its growth rate is about the same as the red oak. 
The acorns look a little more like black oak to me. It is my understanding this hybrid was 
considered to be a species at one time. H.ardy in zone 4-5. 

Quercus macrocarpa x alba Quercus x bebbiana Bebbs Oak 
Bebbs oak represents a number of distinct geographic hybrids. In Michigan it is more like 
the bur oak with white oak leaves and flakey bark on mature trees. In the Midwest, it may 
represent more of the Quercus alba parent. Very unifotnl seedlings eventually produce a 
densely-rounded crown. The "Taco Bell" oak, found by Guy Sternberg, is a good ex
ample of this hybrid and its potential. Hardy in zone 3. 

Quercus macrocarpa x bicolor Schuettes Oak 
This fairly common hybrid is hard for me to identify. Originally, I started selecting indi
viduals for their sweet acorns. They were sent to me from Virginia. At 5 years of age, all 
of them started to bear. The seedlings appear to be more like bur oak in leaves and swamp 
white oak in acorns. Growth rate is average here but in other parts of the country in clay 
or heavy loam this hybrid has grown to 25 feet in 10 years. This would be a good wildlife 
tree because of the low tannin acorns and may be a timber tree because of its tendency to 
develop a straight bole even without pruning. Hardy in zone 3. 

Exotic Hybrids 

Quercus macrocarpa x robur Bur English Oak 
Fast growing and good resistance to powdery mildew, this hybrid has been around for 50 
years or more. One of the seed sources available is closer to English oak. The majority of 
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the others are intermediate between the parents. Fairly uniform growth habit and fairly 
quick to bear acorns in 6 to 8 years. Because of a more widespread use of this hybrid, it 
appears to grow in all types of soil, including very droughty soil. It has been primarily 
used for wildlife purposes and may have timber possibilties, especially since it averages 2 
to 4 feet per year in a wide variety of climates. Hardy in zone 4 . 

Quercus macrocarpa x gambelli Bur Gambel Oak 
One of the many Cottam hybrids. Also developed by Miguel Marquez in an effort to 
develop a precocious sweet acorn oak. Medium growth rate with densely branched crown 
makes this a nice smaller oak to 30 feet. Seedlings produced are uniform in growth habit 
with leaves that are intermediate of the parents. A hybrid orchard of this cross is being 
established just for acorn production. This makes a good street tree as it is tolerant to 
alkaline soil and very droughty sites. Hardy in zone 3. 

Other Cottam Hybrids 

We have grown a great majority of the F-2's and in general have found a wide variation 
within individuals. However, there is evidence that each cross has its own distinct prog
eny and can easily be identified in the field. One or two more generations would stabilize 
some of these traits. For instance, the Quercus robur x turbinella hybrid produces some 
of the best looking ornamentals we have [at the nursery]. The foliage is dark green and 
remains on until mid-December. Quercus garryana x turbinella is by far the most spec
tacular seedling producer we have. In a protected spot, these are evergreen. Leaves vary 
from entire to deeply lobed but most look a little closer to the Q. turbinella parent. This 
would be a good candidate to plant out a small number in a more isolated setting and 
produ~ seedlings from these. I think they would not show as mu.ch variation. 

Conclusion 

Oak hybrids have provided both confusion and enjoyment to the botanist and the horticul
turist. Today, many more of these hybrids are becoming available frrst as seedlings for 
mass plantings and eventually as named varieties. Given the geographic range of the 
genus Quercus, the native and exotic hybrids will help create an oak bridge across the 
United States and the world. Following nature's lead in this ecological theatre, establish
ing hybrid oak aroves can fulfill the purpose of horticulture and help create a stable long
lasting treescape. 

Ken Asmus is the owner and manager of Oikos Nursery in Kalamazoo, Michigan, USA . 
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DYNAMics oF SELECTED EASTERN NoRTH AMERICAN OAKS 

by Curt Hanson 

My interest in oaks goes back to early childhood, as my father instilled in me a deep 
respect of the forest. To him, all trees were sacred, understandably, as he grew up in the 
flat, treeless cornfields of central illinois. Acorns have always had a magical quality to 
me, and I have fond memories of collecting the shiny, brown nuggets of Quercus montana 
with emerging roots. 

The Big Oak', a huge Quercus rubra overlooking the shores of Lake Erie, was a favorite 
rendezvous spot for our gang. The 'Lookout Oak' (Q. palustris) was a tall sentinel we 
could climb like a ladder and sit for hours watching the neighborhood. 

By ninth grade I had discovered a huge swamp white oak (Q. bicolor) and a few gnarly 
bur oaks ( Q. macrocarpa), which opened to me a new world involving many II species II 
and the concept of biodiversity. 

Northern Ohio is still quite rich with temperate forests . Walking in these woods, where 
species interface and create hybrid forms, was like observing the process of evolution frrst 
hand, about as close as we can come to travelling through time. 

The diversity of species that fill every nook and cranny of our world awes our imagina
tion. Nature inspires us and teaches us patience and humility, realizing that we are such a 
minute part of this timeless continuum. 

Oaks are the dynamic sculptural monarchs of our· temperate forests. Each has its own 
unique personality, shaped by heredity and its environment; proud sentinels which bear 
silent witness to a century or more of history. Yet now this seemingly timeless and sacred 
world is changing. As mankind continues to expand, our forests are deteriorating. And 
along with the wilderness goes the places where our spirits can soar, and however brief, 
we see a glimpse of a reality bigger than ourselves. These fleeting moments are what 
inspire hope and instill a deeper sense of meaning to our lives. 

As the seconds tick by, our forests, acre by acre, disappear and the world becomes less a 
realm of magic and beauty, but one of controlled calculated commodities. Our changing 
environment, not immediately obvious to the eye, manifests in subtle, yet continuous loss: 
a swamp devoid of salamanders; the absence of a particular bird song; symptoms of a 
general breakdown. Like a man who is stressed becomes susceptible to pneumonia, our 
forests lack the vitality to combat pathogens. Beech canker and oak wilt may take these 
forest trees down the path of the elm and chestnut. Our new Society must address some of 
these issues which threaten these trees. 

I encourage you all to plant acorns. But the time is getting late, and we must review our 
basic relationship with nature itself if our children's children are to have any mighty oaks 
to climb. 

Curt Hanson is the owner and manager ofCrintonic Gardens i'n Gates Mills, Ohio, USA. 
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IMPORT/EXPORT REGULATIONS ON OAK PLANTS AND SEED 

by Kenneth Kruse 

Most countries throughout the world have regulations specifying pest free conditions that 
have to be met before oak plants and seed (acorns) can make entry into another country. 
In addition, all states in the United States have regulations governing the movement of 
oak plants interstate from one state into another. Several states have oak wilt quarantines 
regulating oak plant movement. 

The following is provided to identify the basic requirements for international and inter
state movement of oak plants and acorns. Also provided are the names, addresses and 
telephone numbers of state and federal regulatory officials. 

To apply for Departmental Permit, Import Permit, or Agreement for Postentry Quaran
tine, submit PPQ 587, Application for Permit to Import Plants or Plant Products to the 
Permit Unit. You may requrest PPQ Fo1n1 587 from your state PPQ Office or by writing 
the Pennit Unit at the address located in the lower right corner of the PPQ Form 587. 

A. International movement of oak plants or acorns into the United States 

Oak plants 

Japan: All plants are prohibited due to Sterewn hiugense (white rot), a gall-
forming rust. Departmental Permits are granted to universities and research institutions 
for plants which are normaJly prohibited, or as a waiver to normal import condition~ 
where there is a legitimate research project. Requests for .Departmental Petmits can be 
made to the Petmit Unit. 

Canada: All plants must be accompanied by a Canadian Phytosanitary Certifi
cate confirming the plants are free from pests and diseases. 

Oak Seed 

All other countries require the following: 

1. A valid, state approved, Postentry Growing Agreement (PPA Form 546). 
The quarantine period may be up to a period of two years. 

2. A valid import petmit (PPQ Form 597). Import Petmits can be obtained 
• 

free of charge from the Permit Unit by submitting a PPQ Form 587. 

3. Must be imported through an APIDS Plant Ispections Station where the 
plants will be inspected. The plants must be free from plant pests, diseases, 
and contaminants such as soil or other growing media. 

Japan: Acorns are prohibited. Departmental Pe1n1its are granted to uni-
versities and research institutions for acorns which are normally prohibited or a waiver to 
notn1al import conditions where there is a legitimate research project. Requests for De 
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partmental Permits can be made to the to the Permit Unit. 

Canada: Must be accompanied by a Canadian Phytosanitary Certificate con
tinning the seeds are Canadian and free from pests and diseases. 

Mexico: Importers must have valid import pern1it (PPQ 597). Import permit 
can be obtained free of charge from the Permit Unit by submitting a PPQ Form 587. Must 
also be imported through an APHIS Plant Import Station. 

All other countries other than Japan, Canada and Mexico: 

1. Importer must have a valid import permit (PPQ Form 597). Import 
Permit Unit by submitting a PPQ 587. 

2. Must be imported through an APIDS Plant Inspection Station where the 
acorns will be fumigated with Methyl bromide under a 26 inch vacuum. 

If you will be receiving material (acorns) through the mail, request a" green and yellow" 
label from the Permit Unit. The green and yellow label will direct your shipment to the 
nearest APIDS Plant Inspection Station and the material will be fotwarded to you after 
inspection/fumigation is complete. 

B. International Movement of Oak Plants and/or Acorns from the United States 
to Foreign Countries 

Contact your state or federal regulatory official wbo will direct you to the responsible 
official for making decisions whether the specific requirements of a foreign country can 
be met when shipping oak plants or acorns from your state. If requrements can be met, a 
Phytosanitary Certificate authorizing the movement will be issued. 

C. Interstate Movement of Oak Plants into Another State 

The movement of oak plants from one state into another (interstate movement) is regu
lated by state nursery laws. In addition, several states, including Oregon, Louisiana and 
Florida have Oak Wilt Quarantines. For info1mation and guidance, contact your state 
regulatory official.5 

Ken Kruse is the fllinois State Director of the United States Department of Agriculture, APHIS-PPQ(plant 
regulatory), Des Plaines, fllinois, USA. 

5Editor's Note: For all members in the United States please see inserted Federal and State 
Regulatory Officials listing. 
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Introduction 

OAK PROPAGATION TECHNIQUES 
by Mark V. Coggeshall 

The propagation of Quercus species for forestry and horticultural end uses historically has 
been a challenging task. However, successful advances in the propagation of this genus 
have been demonstrated recently by several research institutions in the areas of grafting, 
softwood cutting propagation, and tissue culture technologies. 

It is important to realize that there are relatively few plant propagators who specialize in 
Quercus species. As a result, successful examples of oak propagation technologies can 
be cited, but there remains much to accomplish in terms of the refmement of techniques 
to the point of commercially acceptable levels . While many challenges remain, it is a fact 
that the propagation of oaks by various means has been demonstrated to be biologically 
possible. It remains for us to build upon these successful examples and work to develop 
repeatable propagation techniques for the genus. These are certainly exciting times to 
work with oak, arguably the single most important tree genus in the world. 

The purpose of this paper is to provide a short review of oak propagation techniques that 
are currently being employed at both the research level and in commercial nursery opera
tions. The presentation of these descriptions should provide an insight into some of the 
factors required to produce high quality oak propagules by either seeds or vegetative means. 

Many people are oriented towards the propagation of Quercus species via seeds. This 
propagation method sometimes can be difficult due to the recalcitrant nature of oak seeds. 
liigh moisture content and respiration rates are required within the seeds to allow for 
successful germination to occur in the spring, and the seed storage requirements of the 
genus practically eliminate the possibility of multiple-year storage. 

The successful manipulation of recalcitrant oak seeds to produce high quality seedling 
stock either in bare root nurseries or in container systems has been the traditional method 
of oak propagation worldwide. For reforestation programs in the U.S., the production 
levels of Quercus are quite low. In 1990, 13.8 million seedlings were produced, 
mainly Q. rubra, Q. alba, Q. macrocarpa, Q. palustris, and Q. velutina (Steiner, 
1993). This is a very modest level of production in contrast to the 140 million loblolly 
pine (Pinus taeda) seedlings produced in the southern U.S. that same year. 

Since oaks are more difficult to grow in comparison to other tree genera, a focus on seed 
quality has been an important part of our bare root nursery operations in Indiana. In the 
midwestern U.S., our primary seed pests are acorn weevils (Conotrachelus and Curculio 
spp. ), which can have a devastating impact on seed quality, especially in poor seed years. 
After the adult female lays an egg within the acorn, the resulting larva will feed on the 
cotyledons, and many times will destroy the seed. In addition, fungal pathogens, primar-
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ily Fusarium spp., also can be troublesome. These biological agents will have a variable 
impact on seed quality depending upon the species involved, location, and seed year. 

Between trees within a species there can be tremendous differences in seed size and ap
pearance. Seed differences can be dramatic even within a single tree. Large seeds nor
mally will produce large, more vigorous seedlings in the nursery. However, this "mater
nal" effect does not last for the life of the tree, but is lost several years after field establish
ment. 

Quality-oriented nurseries focus on seed quality a great deal. Sampling (via cut tests) 
will reveal the percentage of good seed in each seedlot. The total number of seeds is 
determined by weight and volume calculations and the cut test information is then used to 
calculate a precise sowing rate in the nursery bed. This procedure is laborious and expen
sive, but it does result in an exact knowledge of what is sown and what will emerge in the 

• sprmg. 

A. Bareroot Production 

Approximately 1 million oak seedlings of about 12 species are produced per year in the 
State of Indiana nursery system. Standard nursery practices include: soil fumigation with 
methyl bromide to destroy most weed seeds and fungal pathogens in the seedbeds; sowing 
to exact density requirements (5-7 healthy seeds per square foot) ; and root-pruning in 
early summer to produce a fibrous root system. Other nursery operations, including fer
tilization, pest control, and irrigation, are conducted as needed, depending upon the spe
cies involved. Seedlings are lifted in the fall season, graded for size and stored in a cooler 
above freezing. Shipment to our 10,000 customers occurs in the early spring. 

The biggest, single factor in producing quality oak seedlings is seedbed density. High 
quality stock cannot he grown at higher densities by compensating with fertilizer or irri
gation. Since root systems are the key to outplanting performance, low densities will 
allow for the development of quality root systems. These low seedbed densities are com
bined with a single undercutting (or root wrenching) treatment at the completion of the 
ftrst growth flush. Undercutting has been shown to result in a doubling of fibrous lateral 
roots, and a more "balanced" seedling with an improved root-shoot ratio. The timing of 
the undercutting to coincide with the end of the first flush is preferable to a later date 
because the root systems are much easier to cut and fewer seedlings are severely dam
aged. 

B. Container Systems 

Intensive culture of seedling oaks for landscape purposes is becoming quite popular in 
the midwestern United States. The process usually involves the sowing of pre-stratified 
acorns into small containers (2.5 x 6, or 2.5 x 8 inches) in a greenhouse or 
polytunnel, in early March. Up-canning to a 1 or 2 gallon container is done after the 
completion of the second flush occurs in May. Trees are also staked at this time. After 
the frrst growing season, the trees are up-canned again to a 5 gallon container to grow on 
for a second growing season. 
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The most common container medium used is a combination of pine bark, peat, and sand 
(3: 1: 1). In addition, Osmocote (18-6-12) fertilizer is used along with weekly applications 
of liquid (30-1 0-1 0) fertilizers. 

At Ohio State University, a production system using these procedures have resulted with 
a potted liner 5' tall in 7 months (Struve, et al., 1987). In addition to heavy fertilization 
regimes, the containers are treated with a copper carbonate solution which causes a chemical 
"root pruning" effect. These more fibrous root systems result in significantly improved 
field performance. 

Vegetative Propagation 

The propagation of Quercus by a number of vegetative means has been shown to be real
istic for most species. It can provide for the efficient utilization of valuable germplasm in 
both the commercial forestry and horticultural industries. In addition, vegetative propagules 
are a desirable alternative to traditional seedlings, since the reliance on infrequent seed 
crops can be avoided. 

A. Grafting and Budding 

Grafting is an ancient forn1 of plant propagation which has been shown to be successful 
in Quercus. Valuable germplasm can be replicated and preserved by grafting onto potted 
seedling rootstocks in a greenhouse in the early spring. 

The following is a description of the grafting techniques employed for the oak species 
included in the lndiana Division of Forestry Tree Improvement Program. Success rates of 
over 90 percent have been obtained repeatedly by using this technique. 

Dormant scion wood is collected in late winter and stored dry in a cooler above freezing. It 
is important to use scionwood obtained from the previous growing season. In addition, 
avoid the use of terminal buds, since scions with lateral buds will be more successful. 
Rootstocks are potted up either in the previous year or in late winter. Temperature re
gimes within the greenhouse range from 65° F (l8°C) at night to 95° F (35°C) during the 
day. No supplemental lighting is required. 

Grafting should be timed to coincide with the onset of bud break on the rootstock, rather 
than full leaf expansion. Graft carpentry is fairly straightfotward -- cleft, side, and whip 
grafts are all successful. However, the use of a modified side graft which employs a short 
scion (1.5 inch) with a single lateral bud placed into a corresponding side cut on the 
rootstock, just above the soil line, has been shown to be a very rapid and successful tech
nique for grafting oaks. For side grafts, the top of the rootstock is removed 10 days after 
grafting. Depending upon the temperature regimes within the greenhouse, shoot expan
sion on the scion should commence in about 10-14 days. 

Budding bands and Parafilm (or grafting wax) are used to bind the graft and prevent 
desiccation. It is desirable to completely cover the entire scion with Parafilm, including 
the lateral bud. Chip budding onto potted rootstocks in a greenhouse has also been used 
for Q. rubra, as an alternative to grafting, when scionwood is limited (Zaczek,1993). 
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Literature indicates that dormant field budding has not been successful commercially, but 
this could be dependent upon the expertise of the propagator and the species involved. 
The cool, moist conditions found in Britain and on the West Coast of North America are 
suitable for field grafting onto established rootstocks. Scionwood is collected in March 
and cleft-grafted in the field when the understock buds begin to swell (Dirr and Hauser, 
1987). 

In Ontario, a novel approach to grafting Q. robur var. fastigiata by the use of root pieces 
was reported by Leiss (1984). Root sections (6 inch) were potted up in December in a 
cool greenhouse and covered with damp peat, except for the very top. New root growth 
was initiated in 3 weeks and grafting began in mid-February. Side veneer grafts were 
used. The entire root piece was covered with damp peat and placed inside a grafting case 
under shade. Greenhouse temperatures were 68°F. The grafting case was gradually opened 
after the first 2 weeks and the fully acclimated grafts were outplanted in late May. Scion 
growth was very uniform, with no suckering encountered. This same technique was at
tempted for Q. rubra, but was not successful. 

Nurse-seed grafting also has been employed in Quercus. This technique utilizes a newly 
germinated seedling as an understock source and possibly can be considered a fotrn of 
rooting. Newly emerging plumules are decapitated prior to leaf development, and the 
hypocotyl is then split with a grafting knife. The small diameter hypocotyl is cleft-grafted, 
and carefully wrapped with cotton string. Scions are collected in the spring season at the 
onset of bud break. The grafts are potted in containers with the graft union well covered 
and placed inside a polytent under shade. As shoot development begins on the scions, the 
polytent is vented gradually. This technique has been successful (50%) for both Q. nwntana 
and Q. palustris (Goggans and Moore, 1967). Jt also has been reported as a successful 
grafting technique for Castanea and Camellia species in which root forn1ation actually 
developed from the scions. 

Regardless of the grafting method used, there can be long-term problems in the field, 
especially in the red oak (section Lobatae) (Santamour, 1988). While graft incompatibil
ity is a definite phenomenon in the red oak group, it is not as great a problem in other oaks 
(Santamour, 1983). 

Research conducted by Santamour (1983, 1988) has resulted in a theory which coincides 
that long-tetm graft compatibility in oak is dependent upon the specific relationship be
tween the scion and stock for a particular enzyme. The cambial peroxidase isoenzyme 
has been identified as the primary agent in oak that mediates in the conversion of cin
namic acids into lignin, and the subsequent bonding of lignin to carbohydrates. Without 
lignification, long -term graft survival is not possible. This same enzyme is also important 
in Acer and Castanea. 

For the red oak subgenus, 9 different phenotypes of the enzyme have been identified by 
use of starch gel electrophoresis analyses. Graft failure can be expected unless the scion 
and stock possess identical fotms of cambial peroxidase enzyme. Such failure can take 
up to 5 years to become evident. Symptoms of incompatibility include precocious flow
ering, vigorous rootstock suckering, constricted diameter growth of the rootstock in com
parison to the scion, and short internode lengths. 
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In the Indiana Q. rubra breeding population, 139 incompatible grafts have been typed, 
representing a total of 47 different clones. Analysis revealed that 82% of these grafts 
could have been predicted to fail based upon gel electrophoresis analysis (unpublished 
data). Of the 805 grafts in the Indiana collection, representing 180 different clones, 17% 
were judged to be incompatible in 1992 (at age 8). 

For the Quercus section Quercus (formerly subgenus Lepidobalanus), there is a single, 
predominant phenotype across all species, and therefore not as many instances of graft 
incompatibility should be encountered. Other subgenera have not been adequately sampled 
to date. 

B. Softwood Cuttings 

Successful production of rooted Quercus cuttings is a reality. While the genus is not 
"easy" to propagate from cuttings, it still is possible to obtain commercially acceptable 
results for some species. 

Since oak is a challenge to propagate from softwood cuttings and impossible to root from 
dorn1ant, hardwood cuttings, the propagator must time the collection of cutting material 
exactly to maximize results. Optimal timing of cutting collection is a fairly narrow win
dow of 2-3 weeks and coincides with the completion of the first flush, but before the 
onset of the second flush (LAG phase), (Teclaw and Isebrands, 1987). 

Maynard and Bassuk (1987) conducted a series of experiments with several difficult-to
root genera including Quercus, and determined that rooting success could be enhanced 
through the use of various light-exclusio.n treatments. Stock plant shoots were grown in 
the absence of light (etiolated), banded with small strips of Velcro treated with mAin talc 
at the point where the cuttings would be struck, and then moved into the light to develop 
normally. These types of stock plant manipulations resulted in significantly higher root
ing percentages for Q. coccinea, Q. palustris, and Q. robur. There were, however, no 
significant treatment differences detected for Q. rubra. 

Perhaps the greatest influence on rooting is stock plant age. Seedling-origin material can 
root at very high percentages (90% ), but desirable, mature trees are not so simple. Root
ing percentages of softwood cuttings collected from mature trees are normally very low 
or nil. Furthetmore, those cuttings that do root can maintain their mature growth charac
teristics such as slow growth rates, and possibly, plagiotropic growth habits. While trees 
older than 4-6 years will root with difficulty, the percent rooting is not only dependent 
on age alone, but also on the clone (Zaczek, 1993 ). 

Serial propagation of oak, by means of repeated grafting cycles, has been reported to 
induce "rejuvenation" in Q. virginiana (Morgan, et al.,1980) and Q. acutissima (Moon 
and Yi, 1993). In addition, the use of hedging (cutting back of stock plants in late winter 
to early spring) has resulted in robust growth and cutting material that roots at higher 
percentages (Chalupa, 1993). Hedging may not induce rejuvenation of the desired clones 
(Zaczek, 1993), but at least will arrest the maturation process. Stump sprouts from ma
ture, elite trees in Europe also have been utilized as cutting material (Chalupa, 1993). 

Vigorous stem-cutting material is collected at the lag stage between the first and second 
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flush. Later flush material normally roots in lower percentages (Drew and Dirr, 1989).Cut
tings are prepared in a similar fashion to other softwood cuttings: five to six inch long 
cuttings are made with 3-5 leaves per cutting. The leaves are trimmed in half. The cut
tings then are dipped in one of several ho1n1one preparations such as IBA in talc (1.0% 
+ .01% NAA), 1.2% ffiA + EtOH 5-second dip, or 1.0% K-ffiA 5-second dip. Many 
different ho1n1one treatments have been used for oaks . Cuttings are placed under a polytent 
in a shaded greenhouse with intermittent fog or mist. Fog has been reported to be a better 
source of moisture for both Q. robur and Q. rubra. Depending upon temperature, rooting 
can occur in 5 weeks. Greenhouse temperature regimes notmally are between 18-24° C 
(65-70° F) night and 30-35° C (85-95° F) day. Rooting percentages are dependent upon 
the clone and year. 

• 

Following rooting, the stimulation of shoot growth is desired in the greenhouse. Success
ful overwintering of the cuttings is dependent upon having an adequate carbohydrate re
serve available to insure regrowth in the spring. In general, oak cuttings that root rapidly 
( 4-5 weeks), and early in the growing season, will be the most likely to develop new shoot 
growth and be successfully overwintered. TI:eatments employed to stimulate growth on 
later date cuttings have included: 1) 75-watt bulbs for a night interruption from 10:00 to 
2:00 until budbreak occurs, and 2) fertilization with 200 mg/1 20-20-20 once a week 
(Drew, et al., 1993). For most species, the night interruption treatment resulted in maxi
mizing overwinter survival. In addition to stimulating new shoot growth, the propagator 
should root the cuttings into containers or else leave them in an unheated greenhouse 
overwinter to insure good survival. Disturbance of the fragile new root systems can have 
a negative impact on winter survival rates. 

For Q. rpbur, the direct incorporation of Osmocote fertilizer (15-11-l3) into a peat/sand/ 
perlite medium (1:1 :1) at a rate of 2.0 gil has been shown to result in higher rooting and 
bud break percentages (Spethman and Harms, 1993 ). Successful examples of oak species 
that have been reported to root from softwood cuttings include Q. acutissima, Q. coccinea, 
Q. palustris, Q. phellos, Q. petraea, Q. lyrata, Q. robur, Q. rubra, Q, shumardii, and Q. 

• • • vzrgznzana. 

C. Micropropagation 

There have been successful examples of oak propagation by various tissue culture tech
niques. Auxiliary shoot multiplication in vitro has been reported for such species as: Q. 
alba, Q. rubra, Q. robur, Q. petraea, Q. shumardii, Q. lobata, Q. suber, Q. acutissima, 
and Q. serrata. 

In most cases, cultures have been derived from embryo explant material, rather than from 
mature trees. However, successful techniques have been developed in Europe for Q. 
robur and Q. petraea by utilizing stump sprouts (Chalupa, 1993). 

Since oaks are somewhat amenable to auxiliary shoot multiplication techniques, the ques
tion then centers on rooting. Exvitro rooting is much cheaper, since the invitro step is 
avoided and both acclimation and rooting can occur at the same time. Besides Q. petraea, 
limited success was achieved for Q. robur using genetically improved seedorigin mate
rial in Gennany (Meier-Dinkel, et al ., 1993). 
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It is important to consider, in any discussion of micropropagation technology, how tissue 
cultured propagules grow in comparison to seedling origin trees . In one example, Chalupa 
(1993) stated that, for Q. petraea at least, tissue cultured oaks derived from seeds exhib
ited similar appearance and growth characteristics as seedlings after 8 years in the field. 

While somatic embryogenesis techniques have great potential for oaks, and some posi
tive results have been realized, more work is needed to perfect the protocols required to 
produce repeatable results for the genus (Jorgensen, 1993) . 

Summary 

The propagation of Quercus species by various techniques remains a dynamic field of 
study for both researchers and practitioners. While the refinement of the procedures at
tempted to date will continue, it is important to recognize the biological fact that the genus 
can be manipulated positively in most cases. Traditional seed propagation techniques 
have been developed to produce economically large numbers of seedlings that are capable 
of high survival rates in the field. Vegetative propagation of selected individuals is fea
sible through the use of grafting and softwood cutting technologies . Tissue culture proto
cols are being developed at a rapid rate in several laboratories, and hold great promise for 
the future propagation of superior trees for both forestry and horticultural end products. 
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Quercus stellata. Ancient Trees, Tulsa, Oklahoma, USA. © Guy & Edith Sternberg. 
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GROWING OAKS IN THE GREAT PLAINS 

by John C. Pair 

Historically, oaks have played a very important role in the history of the American fron
tier. Not only were oaks important for building materials, barrel staves and other wood 
products, they were important landmarks and provided meeting places for commerce and 
government. For example, a large bur oak (Quercus macrocarpa) in Council Grove, Kan
sas, now called the "Council Oak", once stood where a peace treaty was signed between 
U.S. commissioners and the Osage Indians on August 10, 1825, whereby petmanent ac
cess was obtained across indian land establishing the Santa Fe Trail. Another was the 
"Post Office Oak," where from 1825 to 1847 a cache at the foot of this tree served as a post 
office for incoming and outgoing wagon trains. Bur oak, aptly named for the burs s~r
rounding the acorn cap, produces one of the largest acorns in the genus Quercus, hence 
the te1m "macro" in the species epithet. It is the best adapted of all native U.S. oaks to 
prairie conditions and can often become 5 feet in diameter and 350 years of age. It was 
named the centennial oak in Kansas in 1961 because it grows throughout the state. 

Chinquapin oak (Q. muhlenbergii) also is well adapted to prairie soils and is found often 
on rocky hillsides and along stream banks. This medium-size oak is very tolerant of 
limestone soils with a high pH, and frequently reaches nearly 50 feet tall, even in the high 
plains of Texas. A closely related species, is chestnut oak (Q. montana fotmerly Q. prinus). 
This oak, often reaching in excess of 70 feet, has glossy, dark green leaves with heavily 
serrated leaf margins. Acorns are large, sweet and relished by squirrels. Native from 
Mai:fle to Alabama, it is tolerant of soils in the heartland and gro'Ys quite well on poor, dry, 
upland sites. 

Shumard oak ( Q. shumardii) belongs to the red oak group and can be found among bur 
and chinquapin oak stands in eastern Kansas. It is common near streams and along river 
bottom sites, often reaching more than 75 feet, and is sold as red oak by the lumber indus
try. It can be a bit more difficult to grow as a straight, young tree in the nursery and does 
not transplant as successfully as pin oak (Q. palustris ). However, it is more toierant of 
high pH soils and drier sites, and fo1n1s a broad head similar to other red oaks. Pin oak 
cannot be recommended west of U.S. Highway 81 because of poor tolerance to high pH. 
Lime-induced iron chlorosis frequently causes the tree to become lemon yellow. The 
epithet "palustris" refers to wet soils to which it is best adapted, hence pin oaks are often 
planted successfully in poorly drained, clay soils where they may reach a height of 80 feet 
or more. 

Shingle oak (Q. imbricaria), although not common in eastern Kansas, is found sparsely in 
the northeastern part of the state. It can be difficult to find in the trade. The small acorns 
are quickly taken by birds and squirrels. It is somewhat slow growing, has elliptic leaves 
without lobes, and shows a tinge of fall color, some being deep maroon in a decent fall . 

An introduced species, sawtooth oak (Q. acutissima), somewhat new to our region, is fast 
growing and tolerant of drought and clay soils. Hardiness is generally limiting at -20°F, 
but a specimen is known to exist in Blair, Nebraska where temperatures drop even further. 
It is native to Japan, Korea and China. In experiment station tests of Shumard, shingle 
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and sawtooth oaks, both sawtooth and shingle oak survived well at western Kansas sites 
of Hays, Tribune and Garden City (Figure 1). Although sawtooth oak survived at all sites, 
Shumard and shingle oak grew faster at most western Kansas sites, except in the extreme 
northwest portion of the state in Colby. 

Swamp white oak (Q. bicolor) has perfo1n1ed quite well in the plains and is reportedly 
easier to transplant than white oak (Q. alba). Native from Quebec to Georgia and west to 
Michigan and Arkansas, it grows in low lying, swampy areas and along stream banks. 
Although it prefers acid soils and a moist growing environment, it tolerates drier sites and 
grows well in the park system in Wichita. Its lustrous, dark green upper leaf surface 
contrasts vividly with a whitish, tomentose lower surface; hence the term bicolor oak. 

White oak (Q. alba), notmally a forest tree, is not found in urban planting often due to its 
reputed transplanting difficulty, but it is used occasionally in parks and for street plantings 
in eastern Kansas. Native from Maine to Missouri, it grows to at least 75 feet tall with a 
massive trunk and open, rounded crown. Its species epithet "alba" or "white" refers to the 
light color of the bark. Foliage resembles the lobed appearance of English oak and often 
exhibits a reddish fall color. 

English oak (Q. robur) is a large, broadly-rounded tree widely used in Europe and surpris
ingly adapted to the Plains states. Several large specimens growing in Kinsley, Kansas, 
attest to its tolerance as a rugged tree. Its l -inch long, shiny brown acorns are quite 
distinctive and readily distinguish it from others of the white oak group. Occasional 
powdery mildew on leaves can be unsightly and stunting. Several upright cultivars (Q. r. 
fastigiata) are available and offer handsome landscape fo1n1s. Hybrids with other white 
oaks o~casionally display a rusty red fall color. 

Water oak (Q. nigra) has been observed as far north as Wichita, although it would be more 
at home in eastern Oklahoma and Texas. The tree is almost evergreen, containing narrow, 
obovate semi-evergreen leaves which offer a near-live oak appearance. The species is 
weak-wooded and limbs can break in wind, snow and ice. 

Willow oak (Q. phellos), also a narrow-leaved species, can become a tree 40 to 60 feet 
high, even 90 feet under ideal conditions. Often suggested for wet conditions and acid 
soil, the species has been grown west of Wichita. The narrow, fine-textured foliage is 
bright green, changing to yellow and occasionally russet-red in autumn. 

Specimens of the rare and unusual Q. cerris (Turkish or Thrkey oak) are surviving near 
the civic center in Wichita. Usually unknown in North America outside arboreta and 
botanic gardens, this species resembles sawtooth oak (Q. acutissma) with its l-inch long 
acorns enclosed half their length with a cup of reflexed scales. A bit winter tender, one of 
the three specimens was damaged by cold temperatures and was removed a few winters 
ago. 

An unusual oak, native to the plains of Texas, is the well known native Texas Shumard 
oak (Q. buckleyi, fotmerly Q. texana). Sometimes it is grown as multi-stemmed trees 
with fine textured, deeply cut leaves with brilliant fall colors. This oak occasionally hy
bridizes with Q. shumardii in central Texas where the two species overlap (2). 
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A member of the white oak group, 
and a rare evergreen which sur
vives in the southern great plains, 
is live oak, also known as escarp
ment live oak, scrub live oak and 
West Texas live oak (Q. 
fusiformis) . The native range of 
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the species extends as far north as 
the Quartz mountains in southwest 
Oklahoma. Seed collected there 
in the early 1980's has produced 
trees now bearing acorns at the 
Horticulture Research Center in 
Wichita. 
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Hybrids of the coast live oak (Q. 

virginiana) and Post oak (Q. 

stellata) occur on the Texas A & 
M University campus. A small 
specimen is growing successfully 
in our trials at Wichita but is a 
shrubby semi-evergreen tree. 
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Manhattan Hays Colby TribuneGarden CityWichita Other miscellaneous oaks not men
tioned and various hybrids can be 
grown in the Plains states. Given 
good care, with the proper site and 
a little patience, oaks offer very 
durable additions to landscapes, 
park systems and other urban 
plantings, even in the prairie. 

Fig. 1. Growth and survival of oaks at six sites in Kansas. 

John Pair is a Professor of Biology at Kansas State University, Manhattan, Kansas, USA. 

LflERATURE CITED 

Hensley, D.L., S.C. Wiest, C.E. Long, J.C. Pair and A.B . Stevens. 1991. Evaluation 
of Woody Ornamentals for Kansas. Report of Progress 615. Agricultural 
Experiment Station, Kansas State University, Manhattan, Kansas. 

Simpson, Benny J. 1988. A Field Guide to Texas Trees. 372pp. Texas Monthly 
Press. Austin, Texas. 

joii.JV1al OF rhe Inre!Ulnrzonal Oak SocU!7)' ISSUE 6 71 



MAINTAINING OAK GROVES IN COMMUNITIES: 

Introduction 

A CASE STUDY oF FoREST GRoVE, OREGON 
by Michael R. Reichenbach 

• 

Forest Grove, Oregon, is noted for its trees. Magnificent groves of old Oregon white 
oak (Quercus garryana) blend with historic buildings and the Pacific University cam
pus, and large giant sequoia (Sequoiadendron giganteum) are scattered throughout the 
community. All of the giant sequoia and many of the Oregon white oaks were planted 
or naturally regenerated as a result of original settlement patterns. Most of the Oregon 
white oaks in Forest Grove's older residential neighborhoods are over 120 years old, 
and many are likely to die in the next 50 to 75 years. To perpetuate Forest Grove's 
namesake, the Community Forestry Commission and the City are working to develop 
programs to protect, maintain and plant Oregon white oak. 

History 

Forest Grove, Oregon (population 14,000) is located approximately 25 miles west of 
Portland. It was settled in the mid-1800's and is named for the groves of Oregon white 
oak common to the area. A study of historic and significant trees indicates that many of 
the existing trees in Forest Grove's historic residential neighborhood either sprouted 
and grew as a result of development or were intentionally planted by the early settlers. 

Settlers in Forest Gro~e built their homes, schools and churches within the Oregon 
white oak groves. It is reasonable to assume that clearing for building and livestock 
needs during the 1800's resulted in the loss of some trees. Impacts also resulted from 
the construction of roads and buildings, thus leading to the decline and death of many 
more trees. 

By 1855, all donation land claims were taken within a 3-4 mile circle around present 
day Forest Grove. A donation land claim was one square mile. This would have lim
ited clearing for buildings to a small portion of the land. The remainder may have been 
burned occasionally to improve pasture for cattle. Such practices are known to create 
favorable conditions for Easte~ white oak (Quercus alba). It is likely that similar 
practices in the 1800's perpetuated Oregon white oak by creating conditions favorable 
for acorn germination and seedling establishment. As the community developed, the 
original land claims were subdivided into a typical rectilinear pattern. During this 
time period, only one residence occupied each block, leaving room for the further de
velopment of the Oregon white oaks already established. The age and location of many 
of the oaks in relation to historic buildings help substantiate that oaks naturally regen
erated during settlement. 

Tree planting efforts in Forest Grove can be traced to the 1870's. Inspection of the oak 
trees in present day Forest Grove generally indicates that the common age of the trees 
is between 120 and 170 years old. One tree was found that could exceed 300 years. 
Age was determined by counting tree rings on stumps where tree had been removed 
and by inspecting photographs taken in the early 1900's. Discussions with local resi-
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dents revealed areas where the oaks were distributed linearly at an equal spacing. This 
strongly suggests that the trees were purposely planted. The ages of these trees were 
determined to be between 125 and 130, thus placing their planting in the late 1860's or 
early 1870's. The 1870's were also marked by the planting of giant sequoia. A pioneer 
nursery owner, John Ramsey Porter, settled in Forest Grove in 1860. He is known for his 
travels to the Sierra-Nevada Mountains where he collected giant sequoia, which were 
planted through Oregon's Williamette Valley. However, more giant sequoia were planted 
in Forest Grove than in other communities. 

Evidence of continued efforts to plant Oregon white oak is lacking. Very few Oregon 
white oak trees that are younger than 80 years old were found in the more historic sections 
of the community. The planting of Oregon white oak that occurred in the 1870's and 
earlier may have decreased as a wider variety of species became available for planting. A 
wide variety of tree species that are younger than 80 years can be found in the older parts 
of the community. Another reason for the lack of Oregon white oak may be that condi
tions for natural development of Oregon white oak groves became unfavorable. As Forest 
Grove was developed, the density of development increased, thus limiting the regenera
tion of oak to garden plots and unmowed areas of the yard. Discussions with residents 
indicated that seedling oaks can be found in their yards; however, they usually are pulled 
with the weeds. 

Regulatory efforts to protect the ~:rove 

The City of Forest Grove recognized the importance of trees and Oregon white oak as part 
of their natural heritage. Forest Grove's Significant and Historic Tree Ordinance states, 
"The trees of Fore~t Grove, a reminder of the City's namesake, offer historic, . aesthetic, 
spiritual, social, environmental and monetary values to the community." This ordinance 
prohibited the removal of significant and historic trees on public and private property 
without a permit, and was passed in January of 1992 as the result of public concern over 
tree removal. In June 1993, however, public perception that the City of Forest Grove 
could require residents to spend thousands of dollars to prune, spray and treat trees instead 
of having them removed resulted in a vote by City Council not to adopt a list of historic 
and significant trees. This list included 429 trees, 340 of which are Oregon white oak. 
Most of these are located in Forest Grove's historic residential neighborhood. Therefore, 
the City has no legal means to prevent the removal of potentially significant trees from 
private property. For a variety of reasons, an estimated 10 to 20 Oregon white oaks are 
removed every year. One often cited reason for removal is concern about potential tree 
failure. The ordinance currently is being reviewed for revisions by the planning depart
ment. 

Future Actions 

It is the natural course for trees to grow, mature, decline and die. The current condition of 
the Oregon white oaks in Forest Grove indicates that many of these trees are declining. 
While some of Forest Grove's existing trees may survive for another century or more, 
most will not. 

Forest Grove's Community Forestry Commission, a citizen advisory commission, has set 
a priority to develop a stewardship program for the protection, care and survival of Ore-
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gon white oak. This program will ensure the continued presence of these oaks by 
increasing public awareness, planting new trees, and caring for existing trees. The 
effort will involve cooperation and partnerships among property owners, local nurser
ies and the City. 

Several actions have been proposed, including: 

1. Gain public support for a City Council amendment to the Zoning Ordinance to 
include the 1993 Forest Grove Significant and Historic Tree Inventory List. This will 
give protection under the ordinance to all existing mature Oregon white oaks in Forest 
Grove. 

2. Inform residents about the value and benefits of the Oregon white oak byB 
•Increasing awareness of the value of oaks to the community; 
•Educating residents of the historical links to settlement; 
•Providing infom1ation about the species and its care and living require 
ments; 

•Providing tree hazard, pruning and maintenance infotmation; 
•Providing information about propagation, planting and care of seedlings 

in the landscape; 
•Informing residents about the Oregon white oak stewardship program; 
•Providing public notification for program planning. 

3. Provide on-site technic~ assistance to residents with oaks on their properties. 

4. Plant oak seedlings on public and private property to assure replacement of remov
als and to increase the young population of oak trees for more age diversity. 

Quercus garryana. Leaf detail, Martha Washington Park, Seattle, Washington, USA. © Guy & 
Edith Sternberg 
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5. Start an urban forest and Oregon white oak education program in local schools and 
organize volunteer urban forestry projects for students. 

6. Include local nurseries in the stewardship program to propagate and grow Oregon 
white oak for community planting projects. 

Conclusion 

Forest Grove's historic 
record of tree planting 
should provide encourage
ment to communities 
throughout the world that 
wish to maintain popula
tions of native trees within 
areas impacted by urban 
growth. Forest Grove is 
also an example of a com
munity that, like many oth
ers, is actively seeking 
methods to protect and 
perpetuate significant na
tive tree populations. Ac
tions toward maintaining 
Forest Grove's namesake 
have been initiated by the 
City and the Community 
Forestry Commission. 
Although it is too soon to 
measure the success of 
these actions, the Commu
nity Forestry Commission 
has started a seedling 
project to provide planting 
stock and the City is work
ing with a local nursery to 
grow Oregon white oak. 

Quercus ga.rryana. Martha Washington Park, Seattle, Washington, 
USA. © Guy & Edith Sternberg 

Michael Reichenbach is an Urban Forestry Consultant for West Linn. Oregon. USA. He propagates and 
grows oaks and other tree species in a small ornamental nursery and has successfully used oak seedlings in 
urban plantings. 
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Quercus prinus. Bark Detail Quercus velutina. Bark Detail 

Quercus rubra. Bark Detail Quercus macrocarpa. Bark Detail 

All photographs by Curt Hanson 
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Quercus muhlenbergii. A majestic specimen of Chlnk.apin Oak in Kentucky. Curt Hanson. 
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