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Letter from the Editor 

The premier issue of this journal, published this past spring, already has 
generated nearly 100 subscriptions! Thanks to all of you who have made the 
commitment to support this effort with your checkbooks. However, after the enthusi
asm and energy of the premier issue, we found that the second publication was another 
story all together. From a promising debut, we were confronted with a familiar problem: 
... What to do next? Letters of correspondence were written to hopeful, future authors, 
time was taken from an already full schedule, but unfortunately not much help with this 
journal has been received. We, nonetheless, put together some good material to have 
an interesting publication that would be of help to all of our readers. 

Our second problem: time! As we waited in hopes of future journal articles, 
etc. to appear in the postbox, time got away from us. We planned to have this issue 
coincide with the acorn harvest and a large seed exchange. However, the seed requests 
were few and far between and did not merit a full portion in this issue, which was our 
intention. 

We can not stress enough the fact that the International Oak Society is an 
organization of members, who are genuinely interested in the Quercus genus and would 
like to share their enthusiasm with other members; a vehicle for sharing experiences, 
meeting people and learning more about oaks. We hope to provide more scientific 
studies in the future, but this society, like many others, is dependent upon member 
participation. This can be achieved in many ways: stories, descriptions, pictures, 
negatives, slides, etc ... , basically share your experiences. Let us learn from each other. 

My wife, Lisa, and I are members of other organizations in the horticultural 
field and in a sense, successful organizations are about. ... Gossip. A strong word to use, 
perhaps, but the social conventions, gatherings and publications are basically people of 
a similar interest corning together and discussing their experiences. These conversa
tions are invaluable, and never petty or boring. How a certain plant performs in one 
person's garden can vary from another, the starting point of conversation has begun, and 
the topics start to flow: how did they plant it?; what is its soil situation?; how did they 
fertilize it?; what is its growth over a certain period of time? In our type of organization, 
we might not have a 500-year specimen in our garden (we have to be a little more patient 
than members of the Day lily Society), but there might be a venerable tree in our vicinity 
that is of interest, historically and horticulturally. Share your experiences! 

Perhaps we are being a little impatient in our expectations from the first issue. 
There is a period of time needed for word to get around. But we don't want to disappoint 
our members who have generously given us a try and are anticipating the next issue. 
There are many things involved with doing this project, like brochures and information 
packets that must be attended to, not to mention postage and thank you cards. We won't 
bore you with details; just keep in mind that we are still only a two-person team with full
time jobs. We try our best to keep on top of things, but we need your help .. .. . if you 
will contribute your articles, letters, and wisdom, we pledge to keep publishing and 
improving the Journal. 
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-- Quercian Books --
The small world of books on oaks 

It has been suggested by some of our members to give a listing on all the books on 
oaks. We do not have a complete catalog at the moment and there might be some 
obscure monographs in university libraries that we are unaware of. If you know of 
any, please let us know. Currently our list of books on oaks: 

1.) Oaks of North America, Howard A. Miller and Samuel H. Lamb. Nature graph 
Publishers, Inc. Happy Camp, CA, 1985. 
Good reference and geographic location maps. 

2.) Oaks of California, Bruce M. Pavlik, Pamela C. Muick, Sharon Johnson, 
Marjorie Popper, Cachuma Press and the California Oak Foundation, 
Los Olivos, CA, 1992. 
Well presented with beautiful photographs. A must! 

3.) Year of the Oak, Fremontia, Vol. 18, No.3, California Native Plant Society, 
July, 1990. 
An excellent journal discussing some of the problems of oak habits 
in California and their regeneration. We have reprinted some of 
their articles. 

4.) Manual of Woody Landscape Plants, Michael A. Dirr. Stipes Publishing Co. 
Champagne, IL, 1975. Revised 1990. 
Good reference for oaks under lanscape conditions and cultivars. 
Mostly eastern United States species. 

5.) Field Guide to North American Trees, Thomas S. Elias. Grolier Book Clubs, 
Inc. Danbury, cr. 1980. 
Line drawings and range maps. 

6.) The Audubon Society Field Guide to North American Trees: Eastern and 
Western Regions, Alfred A. Knopf, Inc. New York, NY, 1980. 
Color photographs of leaf and acorn detail. Range maps and short 
descriptions. 

Mr. J: R. P. van Hoey Smith has informed us of an old publication in French, 
Monographie des Chenes by Camus. This publication is quite good but difficult to 
obtain and expensive. 

Lastly, there is the magnum opus by Bean, Tress and Shrubs Hardy in the British 
Isles, which have a good discussion of European species, but much of the Latin 
nomenclature is out of date. Apparently, there is a revised edition, but I have not 
been exposed to it as of yet. 
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An Oak Tree from Down Under 
by Len C. Stubbs, Warragul, Australia 

One of the oldest oak trees in Australia stands upon the premises of the 
Latrobe Golf Club in the Melbourne suburb of Alphington. The English oak (Quercus 
robur) attains a height of 40 feet with a spread of 90 feet. Its wide spread has been 
achieved by the Jack of competition from other trees, and its trirruned lower branches 
indicate it being pruned regularly by either sheep or cattle. 

It has been suggested that the oak tree was planted circa 1840 by Kate Wills, 
the daughter of Mr. Thomas Wills, the original owner of "Lucerne." The property has 
long since been divided and changed hands . But the oak still stands as an object of 
beauty and a brief reminder of history for future generations. 

How the acorn got all the way to Australia is an intriguing story, supplied to 
Mr. Stan Gregory by his uncle H.C.A. Hanison. Mr. Hanison's ancestors arrived in 
1802 on the ship "Coromandel." They were the first shipload of assisted migrants (there 
were a scattered number of free settlers earlier in the 1790's) brought out at the repeated 
requests of Governor Bligh to grow food for the often starving colony duting the early 
years of establishment. Amongst the emigrants, besides William Stubbs and his wife 
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Drawing of the English Oak tree at the Latrobe Golf Course. 
This is from an old photograph, circa 1924, and reveals the browse by cattle, 

which gives it a distinctive, widespreading shape. 

Map detail 

Sarah Wingate and their children, was George Hall, whom Mr. Hanison knew(from the 
recorded history of these families in the book "The Pioneers ofPortlarid Head") had no 
connection with the Georges River in New South Wales. The Georges river, a rather 
minor stream, is headwater of Botany Bay. but eventually bends around to about ten 
kilometers at its nearest point to the Panamatta River, headwaters of Sydney Harbor. 
The Panamatta River is where Mr. Hamilton's ancestor first set foot in Australia. This 
bend in the Georges River is called as a locality, Georges Hall , not after the man, but 
from some other derivation. 

All the Coromandel settlers were given land in 1802-3 on the Hawkesbury 
River some 25 miles west of Panamatta . In this area there are no oak trees, so it is 
presumed that no one on that ship brought any acorns with them. However, in later 
years, acoms were brought, but none were successfully established due to the long time 
at sea and the short viability of the English Oak acorn. 

The first recorded oaks were imported into Australia as trees by John 
McArthur, founder of the Merino sheep industry, in 1817. He brought at least six 
Quercus robur and on a stopover in Lisbon acquired two Cork Oaks (Que rcus suber). 
Five of the oaks, as well as the two Cork oaks were planted in the Panamatta Public 
Domain, and are still growing, making them specimens of 170 years. 
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Georges Hall is only about 10 km (6 miles) from Parrarnatta and from there 
the direct route to Victoria is by ship from Sydney which would pass by these oak trees. 
So it seems to be very logical that the source of seed brought from Georges Hall in 1840 
and planted in Alphington was from the oaks in Pararnatta. 

Not only is the Alphington oak tree probably the oldest in Victoria, but it is 
probably a descendant of the oldest oaks in Australia, and intimately connected with the 
history of Australia as well. 

Trials and Tribulations of Germinating Acorns 
by Susan Cooper 

For my sins, I have this urge to grow oak. The demands of oak are rather 

different from many other trees, and fraught with many extra problems. The aim is to 
obtain fresh acorns, not over-dried, straight from the parent tree-- kindly sent by friends 
overseas, if necessary. However, this is not as simple as it would seem. Many acorns 
-particularly in the white oak series - are in an unseemly hurry to germinate, and will 
do so virtually as soon as they hit the ground. 

This is not a good idea, so how to discourage them without overstepping the 
rather fine line between not drying enough or drying too much? Not drying enough, one 
has the unenviable task of unraveling a mass of radicles which may or may not be partly 
rotted, on arrival through the post, or afew weeks after collecting; and thenrisking them 
through the winter. Too much drying, and the viability drops like a stone. So, what to 
do? A good clue when sending is to include a small amount of dry peat to the 
polyethylene bag. This will mop up extra moisture and so prevent the acorns sweating 
and then germinating in transit. Another tip is to spread acorns out in the fridge before 
bagging, to cool the "field heat," and prevent them from cooking themselves in the bag. 
This should also help to shake out some of the maggots, because you can be certain that 
you will have those as well! Who can recommend a suitable insecticide + fungicide 
acorn dressing which does no damage to the acorns? 

Acorns I have collected, cooled and dried a very little, I bag into thick poly 
bags together with just-moist peat, and stow them in the fridge until spring. If they still 
sweat, I know I must dry them some more. Too-dry or germinating acorns I store in the 
same way, but in the case of dry ones I will soak in the spring to re-vitalize them if 
possible. · 

In the spring, which in England is at the beginning of March, when, in theory, 
the worst of the frosts are over, I disentangle theradicles of the foolhardy, evenreducing 
the length of the most impatient by an inch or two. I then pot these up to the tall narrow 
version of 2liter black poly pots in a good commercial compost. This is about pH 5.5 
and includes loam, grit, and bark, as well as 9-month fertilizer. My own mix proved 
insufficient to satisfy large Quercean appetites over a season! Those acorns not in such 
a hurry are moved in their bags to my warm mouse-free porch and urged to get a move 
on. Unfortunately, this summer, the urging proved rather too much with the sudden 
onset of a heatwave in May, and some got cooked! 
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Being somewhat short of time and space, I hesitate to sow anything that has not proved 
itself by germinating, but the wait can last months with drier acorns . Those that are 
potted up are moved into the greenhouse with plenty of mousetraps. It is too upsetting 
to contemplate rare acorns, say, from Japan or Korea, ending up as an English mouse's 

dinner! 

Surplus acorns go into my Dunneman bed, an 18" deep frame filled with 
spruce litter, which I have enriched with soil manure and fertilizer, and which is wired 
all around. But here something nasty is lying in wait for them. Despite my best efforts 
with Gamma BHC, and even tuming the whole thing out and starting again, this some-

Quercus myrsinaefolia. Myrtle Leaf Oak. 
thing eats off the emerging radicles of germinating oaks, but not those of other trees 
which are there. There is no more pitiful sight than the easily pulled out weak seedling, 
revealing a minute root stub. How the thing survives at all amazes me! I have never been 
able to catch the culprit. Others which have avoided this lurgy and havegotoffto a good 
start, lose colour on their second flush of leaves. Is this Magnesium deficiency, I ask 
myself? Any solutions to these problems will be greeted with gratitude! 

How to tell whether an acorn is going to grow into a nice little seedling? The 
answer is, I often don't. If it is energetic enough, even if a maggot drops out it will still 
grow successfully; but when it tums black or squelchy, I know that I have gotten it 
wrong! Both ends are vulnerable to fungal infection during storage and germination, 
and i.f anyone has any clues on how to combat this will they please let me know? Many's 
the time I have removed from its pot the sad squelchy brown root of a defunct acorn that 
had been germinating well. Over-watering is not my sin. 

At this stage you will be wondering- what is she doing still trying to grow oak? 
Well, there is something about a nice plump acorn that is quite irresistible; and when I 
have my annual crop of beautiful seedlings, in spite of everything, I find that it has all 

been worth while. 
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Quercus lyrata 

Editor's Note: 

Though not focusing on oaks, Mr. Len Stubbs of Australia, sent us diverse 
information this January. We could not fit the stories in the premier issue due to lack 
of time. The first part of this article deals with Mr. Stubbs' situation in Australia and 
the many varieties of trees on his land . The second part article, of a more philosophical 
nature. depicts his situation one year later, which gives account of his decision to plant 
trees on his land. We felt this article is inspiring, perhaps a living analogue to Jean 
Giono's The Man Who Planted Trees. 

We hope that this account could be an example to other members who would 
like to share histories of venerable Quercian specilnens in their area. 

Part One 

A Plea for Trees 
by Len Stubbs 

Our property consists of 320 acres of which 80 to 90 acres has been used as 
grazing, with the first break up of soil made to grow potatoes and eradicate bracken. The 
remainder ranges up and down the sides of the Toorongo Range witll about 1400 feet 
elevation between tlle top and bottom corner. 

Our house and the utilized area is at an average altitude of 2200 to 2300 feet. 
The soil is derived from silt stone which is not very rich although it is ve1y deep with 
occasional outcroppings of harder and very fine sandstone. 

From our own observations and from district records of long established 
neighbors, tlle annual rainfall is about 40 inches plus, up to 50 i11ches . However, it is 
spread very evenly throughout tlle year, with the driest month perhaps January witll 
about 2 112", with an occasional 8" for any montll between July and October. This 
means tllat we normally have green grass every day in the year. 

About tllree years ago I had a serious operation which left me unable to do any 
hard physical work. Arrangements had to be made with a neighbor to look after the open 
paddocks. However, there still remained about 40 to 50 acres which were not ex-
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cessively steep, composed mostly of tall bracken and dogwood scrub which had never 
been rejuvenated to eucalyptus or any tree since the 1939 fires wiped out everything. 
Judging from the stumps (up to 14 ft. across) standing dead trees and logs, the soil 
apparently had been capable of growing enormous n·ees. 

Having green grass all the year round, we decided to try geese and found that 
they thrived and were not very onerous to manage. Merely locking up at night in a dingo 
and feral dog-proof area was suffiCient labour. However, the geese are range fed and 
not fat as would be required if we ever sold any . So it was decided to plant trees and/ 
or shrubs which had to produce some sort of food suitable for animals as well as humans. 
The number of native tree species which could do this and be suitable for our climate 
could be counted on less than five fingers, so began the search for knowledge of what 
trees could be useful, then narrowing down the list to those we thought could grow here. 

We started with some 64 varieties of orchard trees. The most successful were 
the English plums and prunes, followed by cherries and damsons. Peaches died out 
through leaf curl but nectarines were slightly more resistant. Some varieties of Japanese 
plums were successful -- others not. Persimmons have grown but never cropped. The 
Beurre Bose pear crops each year. The successful apples here were found resistant to 
scab. These included five varieties of cider apples which bear heavily. Two crown 
apples and a Sturmer are good cookers and supply our needs. The latter keeps ve1y well 
and has a better flavor than the Granny Smith. Eating apples are Legano and Coxs 
Orange Pippin . The latter crops well with small fruit and has excellent eating and 
keeping qualities. It is too cold for citrus and feijoas. 

It might be mentioned t11at the government department we contacted was of 
very little help in making a selection. Neither were commercial catalogues as these only 
listed trees which were grown for commercial purposes or the surplus made available 
to backyard growers. One film, however, we found would grow on order small 
quantities of almost extinct varieties, provided a source could be indicated. 

As to forest trees, we started with four books on names, uses and origin. One 
book particularized references to the use by the natives of a region of staple (and 
therefore hardy and widespread) food sources. From these we selected tllose which we 
thought could grow here. Then we located some six or eight overseas tree seed 
distributors in France, Japan, Holland, USA (east and west coast). We started out witll 
a shopping list of about 100 species and managed to secure most of them, but tllis has 
nan·owed down to tlle more successful (about 25 to 30). They cover the edible pines 
from Siberia, Italy, Switzerland, USA, and Nepal. The legumes: honey locust. black 
locust, Kentucky coffee tree, Siberian pea tree (for poultry yards); walnut: Ca1pathian, 
butternut, heartnut; hickories: shagbark, shell bark and pecan; hazels: English hazel, 
Italian hazel, Turkish cob, and American filbert; chestnuts and oaks from Turkey, Japan, 
England, China, North Africa, Persia and USA. Many animals and birds will eat acorns 
--they are edible to humans as well . 

We have commenced planting, and now have about II 00 plants in position, 
each with a stake and an individual tree guard spaced at 30 feet by 20 feet intervals . By 
completion, which should take place by the end of next winter, we expect to plant4,000 
plus, in all. We have sold hundreds of surplus n·ees at 50 cents each, just by word of 
mouth. 
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Part Two 

When Charles Darwin, about 1860, wrote and published his book 'The Origin 
of Species," he presented an accumulation of facts, gathered overnearly 30 years, about 
animals and plants and the conclusions that could be derived from their relationship to 
a particular environment. His main concern was to show how the multitude of species 
of organisms developed to what they are today, each occupying a narrowly defined 
environment through the processes of "Natural Selection." Equally, however, he 
wanted to show that the transfer of a species, forced to move by gradual or abrupt 
climatic change into a particular niche occupied by another, inevitably meant that the 
less suited species was drastically reduced in population, forced to change, or suffered 
extinction. 

As a species, Man is the end product of a long series of adaptations to 
environmental change since he began as an amoeba over 3 billion years ago. The most 
recent of these reactions to change is the one that began at the end of the last ice age and 
which is continuing unchecked at this very moment. It is not a physical change as all 
the others have been, but a change in mental attitude. It is the belief that Man is no longer 
the product of his environment and that the reverse is true and desirable -- the 
environment is the product of Man. 

During the ice age, glaciers spread over Europe as far south as the 50th parallel 
and the treeless tundra went considerably further than that. Man, along with all other 
primates survived only by retreating either to the tropical zones (where monkeys still 
are) or to zones which, though treeless, could still grow the grasses which the herbivores 
needed for their survival. Man made his descent from the trees not only because the 
crowding and demand for food, induced by the encroaching ice and cold, prevented 
quick regeneration of food-producing trees, such as oaks and chestnuts, but because he 
developed flesh-eating habits which allowed him to feed upon the mass of animal 
protein grazing the grass plains which always lay between the tree areas and the receding 
glaciers. 

Grass thus became the first link of an ecological chain to which Man became 
attached; just as the bees, millions of years before, had become completely dependent 
on flowers. Eventually Man made slaves of the more docile herbivores and used their 
muscle power to increase the production of grass. The slave unit had to produce enough 
grass for itself and its master, or both died. Man's grass-ecology systems therefore 
requires an energy input greater than his own contribution. This is especially the case 
when Man cultivates the ground for comparatively low-yielding specialized grass 
species such as wheat, oats, barley, rye, etc. for food rather than raising animals that can 
transform any type of grass, forage, leaves, stalks and so on, into usable protein. 

Grass-cropping, although starting with the muscle energy of animals on flat 
land, has been changed dramatically by the use of tractors and machinery and the use 
of enormous amounts of energy in the form of the non-renewable fossil fuels of coal and 
oil in hilly and even mountainous terrain where food trees previously thrived and 
prevented erosion. 
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Man's adherence to the grass ecology system will lead to disaster within the foreseeable 
future as the fuel to keep it going becomes exhausted . Man as a species will then either 
become extinct through starvation as wheat, etc. is no longer produced or be forced to 
return to forest farming in the few areas of trees left following the destruction of most 
forests and other tree growing areas for growing selected grass species. The slaughter 
of trees is going on daily an at ever increasing rate, both in temperate and subtropical 
regions but alanningly so in the tropical rain forests the soil of which becomes almost 
sterile within a few years of being cleared of trees. Animal husbandry, unfortunately 
throughout history, always has lead to overgrazing and the enlargement of dese1ts. 

The question is, of course, not when the disaster will occur but how much time 
will be available between the end of Man's grass ecology system and the return to its only 
alternative-- the forest-food-tree fanning ecology. Trees, like oaks, take a long time to 
grow and produce food, so the development of integrated food forests whose energy 
input is derived directly from the sun must be planned well ahead. 

There are a lot of people who, although small in the proportion of the world's 
population, do not believe in the attitude of "She'll be right mate" or "Everything will 
be right on the opening night. " They want to do something now; either to stop the 
slaughter of trees to produce grass, or even to begin the replanting of degraded fonner 
forest areas with new forests, where each tree and shrub has its ecological niche and its 
right to be there established by the food it produces for Man's belly, in addition to its 
va1ious uses as wood and as an agent in reducing soil erosion and the spread of infertility. 

The question for these people, who can see the inevitable future, is to ask, 
"What can we do to set the world going in the right direction?" Should it be by mass 
community action, or by each individual planting his own forest? 

Taking the first option, the sensible step is to approach an appropriate 
Government Department. The natural question to ask is, "Can you tell me of a forest 
food tree or selection of trees which would be suitable for a forest fann ?" Back comes 
the questions, "What is a forest food tree?" "What is forest fanning?" "Why don't you 
plant grass?" "We will test your soil, tell you how to prepare it, what fertilizers to use, 
what grasses to plant, bow to plant them and what animals to use to eat the grass for you, 
but trees-- you must be joking." --A blank. 

For our part after these fruitless approaches , we decided that the only course 
was to resort to our own individual effort. As we arc both over 60, it might well be 
expected that our efforts would be puny and the results the same, but we have managed 
to plant so far (not without assistance of well-wishers and friends) about 4200 forest 
food trees and understory shrubs, each of which should and, hopefully, will some day, 
produce some kind of food without sprays, fertilizers or attention. It is unlikely that we 
will taste much of this food, but no matter -- someone will, whether it be our children 
and theirs or a stranger. An oasis, Garden of Eden, or a region of last resort, it will be 
there when it is wanted. 

The plantings could be divided into two categories, those of seed directly 
sown and those of seedling transplants. Directly sown plantings were large seeded 
species such as chestnuts and oaks, and all were not planted until evidence of 
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gaps. Stands are not uniform: the drought (half normal rainfall) has meant not much 
growth this year. The 75% growth of chestnuts germinated before planting could be 
regarded as very satisfactory for this species, as later reading has revealed that they are 
extremely vulnerable at this stage. Luck was with us, I guess. 

Our choice of polyethylene moulded (not woven) shade cloth for use as tree 
guards has been successful. (Incidentally, no more is being manufactured and very little, 
if any, is now available). It is not only easy to cut, carry and erect, but the protection for 
trees is ideal. 

Forest farming as it was and is still practice means eating the food product on 
the spot, so there is no input of energy for roads and vehicles for distribution to cities, 
the ever growing cancers of human societies. At present acorns from selected varieties 
of oak trees are not used universally for food but one acre of oak trees can produce 
without effort, year after year, as much food of equal value as one acre of com either used 
directly for human consumption or as a fodder for animals. 

To plant a Eucalypt tree might be a good personal demonstration of one's love 
for Australia and the love for our very own forests of mystic silence and beauty, but 
planting one oak tree as an example of a different patriotism will be an even greater 
demonstration of one's love for our Australian children and their children and each 
succeeding generation of rounded, rosy, well-fed cheeks . Our love is for them, so we 
will plant our forest of oaks and chestnuts. That is our choice, it may not be yours . 

It will take many years before the wisdom of our decision has been tested but 
no matter the outcome, we love all trees because they contribute, each in its own way, 
to the fulfillment and enjoyment of our once-only journey. 

written in 1982 and 1983, respectively 

Quercus rubra acorns. 
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From Acorn to Sapling 
by M. Nigel Wright 

To the mystification of the seed collector, the production of acorns by oak 

trees is often of variable nature; therefore, to quote Miller & Lamb from Oaks of North 
America, "No species of oak can be expected to produce a crop of acorns continually and 
individual trees may vary greatly in their ability to produce acorns." There are many 
factors involved in the production of acorns that can be compared to fruit production as 
in apples and pears . Acorns rely upon an early spring flower production and cross
pollination to be unhindered by damaging frosts which destroy the delicate flowers and 
hence jeopardize eventual yield. Acorns also need a certain amount of sunlight and heat 
to mature and ripen through a season . A tree with a large crown and spread will fruit 
better than slender, competing trees because of its ability to activate more photosynthe
sis and thus provide more energy for the production of acorns. The amount of cool days 
and lack of sunlight during this past summer in the northeastern United States may be 
parially responsible for the poor acorn harvest, especially when contrasted with the 
previous year's drought conditions and seemingly over-exuberant acorn production. 

Perhaps another factor involving acorn production brings to light a distinction 
between the two major oak groups, those being the White oak group (sub-genus 
Lepidobalanus) ·whose acorns mature within one year and the Black oak group (sub
genus Erythrobalanus) whose acoms mature in the second year after flowering. One 
could speculate on the ability of each sub-genus to fruit consistently from year to year, 
but this difference merits close observation and scientific survey that would be of use 
to all seed collectors. 

Collecting acorns can be an easy task and a very fulfilling activity, providing 
certain procedures arc followed and the timing of collection is just right. As in music 
(and many other things). timing is an intangible coefficient that gauges all endeavors. 
One can not just look up in a book when to collect from a certain tree. Much is left to 
experience and finding out the conditions that the trees have been under; furthermore, 
knowing the difference between species in the ripening of acorns, for example Red Oak 
(Q. mbra) fall much earlier than other species in our area. 

The perfect timing of an acorn harvest usually occurs when the acorns are 
falling from the tree as you collect them from the ground, avoiding the acorns that either 
dry out in the field or become a squirrel's winter food sourc·e. Sometimes you might be 
late, but you can judge the soundness of an acorn by weighting it in your hand (another 
trick of experience); if it is lightor floats in water, the acom either has dried out or has 
not m.atured thoroughly and the tree has thrown it off prematurely. Another field test 
is pressing the acorn between your fingers, if the acorn resists the pressure, it can be a 
good indication of the endosperm being intact. If it "mushes" in your clasp, then the 
acorn either has rotted or become prey to acorn weevils, which leave evidence of their 
stay by tiny entrance/exit holes near the top of the acorn where the edge of the cap would 
be. If you still are uncertain about the acorn's viability, carefully remove the pericarp 
("shell") and examine the embryo-- if it is sound, this will not destroy the seed. Perhaps 
the most fail-safe method of collection is picking acorns directly from the tree, "green." 
Smaller trees and specimens that have low sweeping branches facilitate easy collection 
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and a good indication of ripeness is when the fruit will pull eas ily from the cap, except, 
of course, for species whose cap encloses the acorn like Q. lyra/a, macrocarpa, or 
dentata. Though I do not endorse the mauling of trees, sometimes limbs are a little 
toohigh and high jump maneuvers and umbrella handles have been resorted to pulling 
branches lower to gain access to the previously unattainable acorns . This, of comse, is 
followed by an apology to the tree in mention. an explanation that you are assuring it of 
its future ancestry and. depending on your religion, a hug, extending your anns around 
the bole of the tree. 
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Once you have collected your acorns, there is the matter of handling and 
storage to attend to. A successful procedure is to put yow- acorns directly into a small 
plastic "zip-lock" freezer bag with proper identification written on the outsideofthe bag. 
After the harvest it is a good idea to "float" the acorns in water to separate the sound seed 
from ones that are dried out, hollow, or damaged by weevils. The viable seed will sink 
to the bottom. The acorn caps are buoyant, and must be removed before the float test 
if they have not already fallen free. Remove the hollow seed that floats at the top and 
drain the water. Dry the excess moisture from the outside of the acom and place back 
in the bag with moistened peat. It is very important that the peat not be too moist or the 
acorns will eventually rot; too dry and the seed might dry out. To avoid the build-up of 
fungus and mold in the bag with acorns collected from the ground, it is beneficial to 
cleanse the seed with a 10 percent bleach solution. For long term stratification, a 
fungicide may be applied to the surface of the acorns, but personal experience has not 
revealed a lasting brand to span the entire winter without enventual mold build-up. 

Long-term storage can be avoided when one directly sows their acorns in 
prepared beds in autumn. When doing this, however, adequate protection must be 
provided to avoid acorn consumption by squirrels, chipmunks or mice. One-half inch 
mesh wire cloth, used for guttering covers, is probably the best material for this, and 
should be left on for an entire growing season until the leaves drop off in early winter 
(use care when removing this wire mesh from evergreen or semi-deciduous species that 
hold their brown leaves on until spring). An investment in this material can save a lot 
of future heartache and anxiety. Be sure to apply the mesh carefully, with no gaps . . . 
the ingenuity and engineering of predators getting to a "free" meal is astonishing, and 
larger-holed material such as one-inch chicken wire has proven to be ineffective. It 
might make one smile at first, and say "how cute" or "how clever," but after the first hole 
in the ground indicating a stolen acorns, the predator doesn't stop atone, and will remove 
your entire harvest. 

When sowing in beds, it is best to place the acorn on its side, not vertically. 
The depth of the sowing should be gauged by the length of the acorn or up to two times 
its length. In my beds, I fill the top portion of the area with complete sand. This makes 
it easier to make "drills" by pulling a trowel againt a straight-edge. Where you have 
made a groove, space the acorns apart in these gutters and cover by pushing the sand 
back over and even applying more sand. This makes for a neat and orderly sowing of 
acorns and well worth the effort. The pure sand at the top of mix facilitates easy weeding 
once the acorns have germinated. Since the oaks' roots go deep into the soil, beyond the 
layer of sand, the nutrient defficient sand has no bearing on the development of 
seedlings. The sand has a tendency to dry out quickly, so keep the beds well watered 
until the acorns establish themselves or apply a layer of coarse vermiculite to the top, 
which retains moisture effectively. Proper labeling (and spacing from similar species) 
will avoid confusion later. 

Bed sowing is probably the easiest and most effective way of growing 
oaks, but sometimes various shipments of acorns may not arrive until late in the winter 
and, in areas of cold winter, the ground may be frozen solid. When this occurs, it may 
be necessary to store and stratify the acorns in the refrigerator. The acorns of the white 
oak group usually need no period of cold stratification and have been known to have 
their radicles emerging on the ground in autumn, as seen with Quercus alba. It will not 
harm the acorns if they are put into cold storage or even frozen; additionally, these 
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emerging radicles can be clipped back to induce the formation of several lateral roots 
rather than a single taproot. This will be of aid later when the trees are transplanted to 
their permanent home. Members of the black oak family need a period of cold 
stratification in a medium of moist peat; and usually, three months is sufficient. 

When storing acorns in plastic bags, one can sometimes "play" with the timing 
and force the early germination of acorns. I have stored my acorns in a cooler and left 
them outside in the colder months of the winter, so they go through their cold 
stratification (I believe it helps with both groups and unifies germination). Special 
acorns and species I pull out of the cooler and bring into a heated facility with 
supplementary light (optional). I sow these acorns in the special long pots which allow 
the optimum growth of the roots. Sowing acorns in shallow pots is useless, because the 
taproot will simply spiral at the bottom of the container. Sowing acorns as a group in 
large 5-gallon containers, 10 to 30 per pot, also can be done. Just remember to protect 
your acorns as with the bed sowing. Apply mesh or use plenty of mouse traps with cats 
on guard. Even in the most sealed area, mice will gain access and plunder the rewards. 
In my experience, even saplings that I forced in February and had 6 to 12 inches of 
growth were bitten in half by chipmunks and the acorn subsequently dug out of the pot, 
when place outside the greenhouse. Fortunately most of the specimens had adequate 
root systems from which to recover. 

At times, growing a tree from an acorn may seem a "perilous journey," but it 
is a relatively easy task that is of great reward. There is nothing that can match the feeling 
of hope and promise when collecting acorns in autumn. Like with many things, there 
may be no obvious reason why one seed genninates and another does not, but we will 
leave the explanations to the mystery and beauty of nature, which we come closer to 
when dealing with this enchanting group of trees. 

I have not intended this article to be 
an abosolute guide to collection, stor
age, and growing of oaks: and, in
deed, there is much that can be added. 
This, I hope, may stimulate others to 
share their experiences and know
ledge, so that we may all be enlighted 
and fulfilled with our efforts to grow 
oaks. 

Quercus acutissma. 
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From Acorn to Tree: Ecology of the Engelmann Oak 
by Earl W. Lathrop and Chris D. Osborne 

from Fremontm , July 1990 

Research on natural regeneration of Engelmann oak (Q. engelmannii), 
conducted over the past three years on the Santa Rosa Plateau, Riverside County, 
California, by the author and his associates at Lorna Linda University may give greater 
insight into the ecology of this fascinating species. Work has focused on three main 
phases limiting natural regeneration: acorn production; acom germination; and seed
ling/sapling establishment and survival; as well as pertinent characteristics of the 
mature tree. 

The overall acorn yield for sixteen Engelmann oak trees on the Santa Rosa 
Plateau Preserve, monitored over the 1987-1988 acorn seasons, was highly episodic, 
averaging 88.4 acorns per square meter of canopy per year. No acorns were produced 
either year for three of the trees sampled, two trees produced no acorns in 1987, and two 
other trees no acorns in 1988. The great variability in acom production was ptimarily 
the consequence of differences between trees and, to a lesser degree, spatial effects. 

For example, one tree accounted for more than eighty percent of acom yield 
in the valley and one tree had greater than fifty percent of the yield on the hills. No 
temporal comparison proved statistically significant. The fTequency, magnitude, and 
variability of these yields are the same order as obtained from other native California 
oaks. The suggestion that annual differences in climate may be the principal for~.:e 

causing the highly episodic pattems in acorn production patterns seems plausible. 
However, there was no consistent correlation between fourteen weather variables and 
relative acorn abundance in a study of five native California oaks. Acorn yields for all 
five species showed pronounced "boom" and "bust" years, but with the exception of blue 
oaks (Q. douglasii) and valley oaks (Q. lobata), interspecific patterns did not show any 
significant conelation with each other. These results, coupled with the lack of 
significant conelation with climatic differences observed between hills and valleys on 
the Santa Rosa Plateau over this time period, suggest that the climate is not likely the 
primary factor responsible for the difference seen in acorn harvest patterns at this 
locality. 

Gtiffin states that when both cattle and deer are excluded, the acom supply 
often exceeds the capacity of rodent predators, but that the seedling supply seldom 
exceeds the capacity of rodent predators. Field observations of acorn persistence on the 
ground, bird and mammal activity, acorn caches, and small mammal trapping records 
suggest that predation of Engelmann acorns on the Santa Rosa Plateau is not presently 
intense . Combining mean acorn production and germination frequency, we obtained a 
mean viable acorn production rate of 40.9 acorns per square meter under canopies per 
year of the sixteen sample Engelmann oaks over a two-year period. Griffin received 
similar results of thirty-four viable acorns per square meter per year from four valley 
oaks over a period of nine years. Thus, if the production level of viable valley oak acorns 
on the Hastings Reservation (Griffin's study area) is sulficient to permit sustaining 
regeneration, as suggested above, it seems probable that the same is true for Engelmann 
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Quercus engelmannii at the L.A. County Arboretum, California. 

oak regeneration on the Santa Rosa Plateau. Such results have been used to support 
the popular contention of McClaran that oak regeneration is not significantly 
hindered by lack of viable acorn production. Thus establishment of Engelmann oak 
seedlings is probably more dependent on favorable site conditions where acorns 
drop or are carried, rather than sheer number of acorns . 

Acom Germination 

To test for acorn germination and viability, about ninety acorns were collected 
from thirteen randomly selected acorn-bearing Engelmann oaks in November 1987. 
After stratification treatment, the acorns were tested for potential viability in buckets of 
water. Acorns which floated were considered to be non-viable due to presumed 
endosperm destruction by insects or rotting. Acoms which sank tended to be free of 
insect holes, with their endospenn intact, and thus, viable. Of the 1,638 acorns sampled, 
44 percent sank and 56 percent floated . Both sets of acorns were then tested for 
germination in vermiculite trays. Percentage germination for sinkers and floaters was 
82.7 and 18.3, respectively. Snow reported an overall germination rateof69percentfor 
150 Engelmann oak acorns compared to 60 percent germination for 180 coast live oak 
acorns. Snow also indicated that Engelmann oak acorns had a higher tolerance to 
moisture stress during germination than did coast live oak (Q. agrifolia). Field 
germination of Engelmann oak occurs in early winter on the Santa Rosa Plateau, 
compared to late winter and spring for coast live oak germination. 

The high germination frequency variability experienced among the different 
trees sampled was reflected in the fact that acorns from low yield trees, low sinker/ 
floater ratios (less than 1.0) and small average sizes (less than one inch) all yield 
significantly lower germination rates than their counterparts. However, no statistically 
significant pattern of acorn relationship to habitat and aspect could be detected. 
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Seedling/Sapling Establishment and Survivorship 

The most critical periods in the life of any plant, even in long-lived woody 
species such as oaks, are germination and seedling stages. Aside from potential 
adequate acorn production and germination, many factors are involved in oak seedling 
establishment once the acorns are on the ground and germinated. Factors which are the 
most important in the lack or success of establishment and survival likely depend on: 
site conditions; intensity of predation of acorns and seedlings; and the various adapta
tions of a species. 

Site Conditions 

Temperature, moisture, and cover are all important factors in germination and 
establishment of seedlings at the location where acorns fall. Acorns falling to the ground 
exposed to full, day-long sun have little chance of germination due to moisture loss on 
air drying. Seedlings may be intolerant of high temperatures, even in open grass litter, 
unless shaded most of the day. Griggs, former manager of the Santa Rosa Plateau 
Preserve, reported that over 75 percent of Engelmann oak seedlings he observed in a 
survey were growing full shade, with the remainder in half shade at, or just outside the 
dripline of the tree, receiving some amount of direct sunlight. He found no Engelmann 
oak seedlings more than one meter outside the drip line of a mature tree. A similar survey 
Osborne, in 1989, reported frrst-year Engelmann oak seedlings nearly always occurred 
under shade of trees and not more than ten feet outside the closest canopy. Increased 
affinity for direct sunlight increased with increasing seedling/sapling age. Engelmann 
oak se~ling survival was higher in the unshaded location than in the shade. Spcimens 
loca~edm full sun were often within the drip line zone of the tree-- an area often occupied 
by vigorously growing seedlings and saplings. Apparently, the soil under the dripline 
receives greater quantities of water than surrounding soils. The extra moisture here may 
account for better survival even though the soil under the canopy is generally in better 
co~dition. Pocket gopher (Thomomys bottai) activity is thought to be greater under the 
mam canopy as compared to the periphery. The rodent activity aerates soil and generally 
makes it more fertile, but at the same time causes more damage to seedlings and saplings. 
Even though the soil under the dripline may be more compact and less aerated, rodent 
activity may be less here, allowing better overall survival. Several researchers 
(Bartolome, Muick and Bartolome, and Griffin) have noted this affinity between 
saplings and the canopy's edge. 

Whether acorns fall on bare ground or in deep litter also makes a difference 
in seedling survival. Acorns germinating on the surface have a more difficult time 
pushing their root radicle into the soil, in comparison with germinating acorns buried 
in litter or soil. The self-planting mechartism of Engelmann oak, described by Snow in 
1972 as the elongation of the stalks of first leaves (cotyledonary petioles) carrying the 
embryonic root (radicle) and shoot (plumule) out of the acorn and down into the soil, 
may make it better adapted to more exposed habitats and bare ground than coast live oak, 
which lacks this mechanism. This phenomenon has also been reported for Marah 
(Cucurbitaceae) and in other oaks, especially white oaks. 

The apparent lack of seedlings and saplings indicates that favorable condi
tions for oak seedling establishment are rarely met on the Santa Rosa Plateau woodland. 
Seedlings are so scarce that random sampling does not work for locating seedling/ 
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sapling sample test sites. Individual examination of every tree in a finite population, 
however. may locate one tree out of every 80 to I 00 mature trees which have adequate 
seedlings/saplings for studies . These are trees. sometimes called "nurse trees," which 
evidently had a good acorn yield. plus favorable site conditions for germination at the 
time of seedling establishment. Thirty-nine Engelmann oak "nurse trees." used as study 
sites on the Santa Rosa Plateau, averaged from 50 to about I 00 seedlings per tree. plus 
occa~ional saplings. 

Acorn and Seedling Predation 

Predation plays a major role in both seedling establishment and survival. 
While many of the California acorn harvesters consume the acorns they pick, some of 
them are effective in dispersal and burial . Acorn burial in leaf litter is important for 
protection from predation. from drying, and for good radicle penetration into soil in 
deciduous oak woodlands. Acorns in lower elevation oak woodlands of southern 
California cannot rely on these same conditions for burial. Here, the seed caching 
activity of the California ground squirrel (Spemzophilus beecheyi) and the California jay 
(Aphelocoma coerulescens ) is the primary means of acorn burial. Badgers and coyotes, 
while doing a lot of damage at oak seedling sites by digging holes to get at pocket 
gophers, may inadvertently bury acorns. The same is true for pocket gopher mounds and 
skunk (Spilogale pulorius) diggings. The California acorn woodpecker (Melanerpes 
fonnicivorus) harvest oaks acorns from a potential seedling site, eating them as they 
mature on the tree and caching them in storage trees and wood. However, unless 
dropped in litter along the way, the practice of storing acorns in trees would not 
contribute to seedling establishment by burial in soil. 

Buried acorns are also less subjectto predation by deer( Odocoileuhemionus), 
cattle, and small rodents such as deer mice (Peromyscus sp.) woodrats (Neoloma 
fuscipes), and ground squinels. Once an acorn has germinated under favorable 
conditions and a seedling established. oak regeneration from here on will depend on a 
host of factors for survival, such as temperature, moisture, drought, fire , seedling 
predation , and destruction by animals, insects, and disease. 

It is thought that the lack of oak regeneration in central coastal California has 
been due to cattle grazing, both by oak browse and taking acorns. Our cattle impact 
studies on the Santa Rosa Plateau were overshadowed by concunent high mortality due 
to drought. During a June 1987 survey of three study sites set up with tagged oak 
seedling fall 1986 (236 on grazed pasture and 205 on adjacent non-grazed pasture), 
survivorship appeared to be about 50 percent among seedlings protected from cattle and 
ten percent among unprotected seedlings. By the fall 1987 monitoring, however, total 
fatalities were 92 percent in grazed and 91 percent in non-grazed savanna, evidence that 
dehydration was overshadowing the grazing experiment. Our cattle grazing experiment 
was moved to another location the next year, and the fall 1988 monitoring showed that 
cattle were having a negative impact on seedling survival, with 82 percent total mortality 
in grazed savanna as opposed to 32 percent in non-grazed. Percent mortality for 
Engelmann oak seedlings at this site, in non-grazed control, was 90 percent dehydration, 
four percent rodent browsing. and six percent insect damage. The grazed savanna 
showed 41 percent mortality due to dehydration, 56 percent due to cattle grazing, and 
three percent insect damage . 
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Frequency and density comparisons of oak/size categories with respect to 
grazing regime suggest cattle profoundly limit seedling survival on grazed areas on the 
Santa Rosa Plateau. Oak seedlings older than one year were about six time more 
frequent and thirty times more abundant inside the Santa Rosa Plateau Preserve (four 

years removed from grazing) than outside. A similar survey by Griggs also implicates 
cattle as a major detrimental influence on oaks at this locality . Increases in oak seedlings 
older than one year on the preserve, compared to the adjacent grazed oak savanna, 
suggest that the removal of cattle is permitting unproved regeneration . Only five 
seedling/sapling study sites out of a total of 39 had a high ratio of saplings to mature 
trees. These five sites were in a remote area of the Santa Rosa Plateau where cattle had 
been excluded for approximately fifteen years. 

Deer, when present in sufficient numbers-- even in the absence of cattle-- can 
also have a marked inhibitory effect on o3.k regeneration in California according to 
Snow, Griffin and White. Results of an experiment on Engelmann oak seedlings tagged 
within and outside three deer exclosures in non-grazed savanna on the Santa Rosa 
Plateau during the 1987-88 seasons was inconclusive, with about equal numbers of 
mortalities in and outside the exclosures. Dehydration may have overshadowed the 
effect of deer grazing, or there may have been insufficient numbers of deer in the area. 
However, we found deer damage at other seedling/sapling study sites, mainly from 
browsing of saplings and browsing or trampling of seedlings . Many young seedlings 

had neatly cut (browsed) stems. indicated browsing by some small (or larger) mammal, 
including, from our field observations, the probability of pocket gophers browsing 
seedlings from the ground surface. They, of course do most of their damage by root 
killing many small seedlings, and even saplings up to one-inch basal diameter. 
Unfortunately, browsed seedlings and saplings arc seldom restored by rcsprouting . 
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S1 • •i ·R Adnptlllion for Slllblishm nt and Survivnl 

The adaptive feature of Engelmann and coast live oaks, which coexist in 
southern oak woodland on the Santa Rosa Plateau, relate to their habitat distribution 
patterns; Engelmann oak is found more ofteninexposeddriersavanna and coastliveoak 
in more moist dense woodland habitats. Some of the more important adaptive features 
of Engelmann oak seedlings which help their establishment and survival are: drought 
tolerance of acorns (less sensitive to moisture loss on air drying); ability to germinate 
with little ornot additional water uptake; self-planting mechartism; drought-deciduous
ness of seedlings; good initial recovery (resprouting) ability following "stem death" of 
young seedlings; and delayed shoot development. 

By comparison, coast live oak is not drought deciduous, but evergreen, more 
sensitive to moisture loss upon drying, lacks a self planting mechanism, has less 
recovery ability, and has rapid shoot development following germination-- all adaptive 
features conducive to establishment and survival in more mesic habitats. Coast live oak, 
however, also has two drought, or drought avoidance, adaptations that are lacking in 
Engelmann oak. Snow reported, in a laboratory experiment, that the drought killing 
point for Engelmann oak seedlings was at a lower soil moisture tension (100 bars) 
compared to 250 bars for coast live oak. However, the greater recovery ability and other 
drought tolerant adaptations of Engelmann oak tends to show better overall drought 
resistance than does coast live oak. Snow reported that coast live oak also has a higher 
root-shootratio (1.78) than Engelmann oak (1.35). The coast live oak may have a degree 
of drought avoidance because of its greater root extent; however, the Engelmann oak 
may offset the lower root-shoot ratio by its drought deciduousness, which is lacking in 
coast live oak. 

Delayed shoot development after germination in Engelmann oak may allow 
it more time for root development before moisture stresses are imposed by trartSpiring 
leaf surfaces, which may allow it to become established in more open dry habitats. 
Engelmann acorns may germinate and send down roots, but in a dry summer shoots may 
never appear above ground, but do so the second year from an already established root 
system. Delayed shoot development is an adaptive mechartism which coast live oaks 
apparently lack. 

At the ftrst signs of drought stress in Engelmann oak seedlings, leaves tend 
to dry up, often resulting in abscission of the leaves. Leaves of coast live oak seedlings, 
under the same conditions, will become dry but usually will stay on the stem even after 
resprouting. In our study an Engelmann oak seedling shoot was determined dead when 
all of the leaves on a shoot were dried or absent. This sample then would be listed as 
"stem dead," meaning the leaves were either dead or dropped but the below ground parts 
could possibly still be alive. A total of 1,872 Engelmann oak seedling/sapling deaths 
were were were tabulated within this phase of our study on the Santa Rosa Plateau in 
1987-88. However, 35 percent of these "stem dead" samples subsequently resprouted. 
Factors responsible for the original mortality among these 1,872 Engelmann oak 
samples were: dehydration (69 .5 percent); manrrnal browsing (23 percent); wildfrre (5. 7 
percent) and irtsect damage (1.5 percent). 

Dehydration accounted for at least half of the mortality occurring each of 
ourspring and fall monitorings of Engelmann oak seedling sites over the past three 
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years. A wildfire of August 18, 1988, however, accounted for the mortality of 87.4 
percent of 199 Engelmann oak seedling/sapling samples at three experimental plots on 
Mesa de Colorado of the Santa Rosa Plateau Preserve. Regeneration by resprouts at 
these fire sites, however, was considerably higher than the average from non-burned test 
sites. Resprouting frequencies of Engelmann oak seedlings were significantly higher 
during winter and spring seasons, when soil moisture conditions were more favorable, 
than during summers. However, following a June 14, 1989, prescription burn at the 
Santa Rosa Plateau Preserve, resprouting of frred-killed seedlings at eight Engelmann 
oak test sites was relatively high the remaining part of the summer. MR. Snow, reporting 
on a test burn in the oak woodland on the Santa Rosa Plateau, stated that the Engelmann 
oak seedlings resprouted more quickly and completely after bum treatments than did 
coast live oak. 

Engelmann oak may exemplify the fugitive species syndrome--not faring well 
against the stiff competition within mesic habitats but effectively persisting where its 
competitors cannot. The scarcity of Engelmann oak seedlings under mature trees on the 
Santa Rosa Plateau, even when acorn production levels may be high enough not to be 
a limiting factor, suggests that a sharp loss in viable acorns accompanies seedling 
establishment. Advancement to the older seedling and sapling stages appears to be 
accompanied by further precipitous losses. Mortality tended to be initially high in very 
young seedlings but tapered off in later years. Apparently this trend reflects the more 
stable survivorship of progressively older oak samples. As young Engelmann oaks 
approach the sapling stage, their survival rates tend to improve and increase in stability. 
The relatively young, ephemeral seedlings often experience high mortality but have the 
ability to subsequentlyresprout, at least during the ftrst several years of life. Resprouting 
is less frequent in older seedlings and saplings, but better overall survival in older 
seedlings tends to balance this out. It appears then, that both younger and older 
Engelmann oak seedlings have similar overall survival abilities, which may help them 
develop into the more enduring sapling stage, the next step to becoming a mature oak 
tree. More field research is needed to determine how many times, and for how long, a 
seedling will resprout from its "live" root after experiencing stem death, on its way to 
becoming a sapling. Numerous Engelmann oak seedling samples in our study under
went two and three consecutive stem-death resprout cycles. Griffm indicates that 
California seedling oaks tend to lose vigor the more they resprout and eventually give 
up. However, regeneration by this me artS may prove to be an asset to the overall survival 
of Engelmann oak seedlings. 

Nearly all the Engelmann oak seedling and sapling samples in test plots on the 
Santa Rosa Plateau appear either to be growing slowly or essentially not growing at all. 
After three years of monitoring, 32.3 percent of the 538 seedlings tagged in spring 1986 
continue to survive, and the mean seedling height increased from three to five inches. 
Similarly, one-year old Engelmann oak seedlings tagged in spring 1987 grew from a 
mean of three and one-half to four and one-half inches in two years, an increase of only 
one inch. However, much of the slow growth of samples tagged in 1987 is partly 
accounted for by the high frequency of "stem death" resprout cycles which occurred 
within this group. Initially, tagged Engelmann oak samples of various ages included 
2,232 seedlings and 62 saplings. From the 2,232 originally tagged seedlings, 33 had 
become sapling size by fall of 1988. Likewise, only one of the original 62 saplings 
achieved tree status by this time. Total overall mortality of these original 2,232 
Engelmann oak seedlings was approximately 72 percent by falll988. All but one were 
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alive up until a wildfire of August 1988 that killed 42 of the total. Subsequently, 40 o 
killed saplings recovered by resprouting as of spring 1989: two of these later died of 
dehydration the following summer. Seedlings stem-killed by this fire also recovered by 
resprouting. but not to the same extent that the saplings did. Thus, assuming wildfires 
to be infrequent on the Santa Rosa Plateau, oak regeneration is in progress here, but 
presently the rate may be too slow to maintain existing stands. Bartolome et al. suggest 
that oak regeneration occurs episodically and that decades of virtually no regeneration 
may separate the rare good years needed to maintain the stand. While natural 
regeneration in oak woodlands would be the preferred method of replacing oaks lost to 
natural mortality, old age. or urban development, artificial establishment of oaks may 
be necessary to maintain the heritage of the oak savanna hillsides. so beloved by 
Californians . 
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