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by Dr. Kim D. Coder, School of Forest Resources University of Georgia Nov. 2003

Live oak (Quercus virginiana) is atree found in the lower Coastal Plains of the United States.
Identifying live oak is more than recognizing nearly evergreen leaves and Spanish moss drapes. Live oak,
especialy when small or juvenile, can be mistaken for several other trees. This publication will present
live oak attributes and characters which can help with both the identification and appreciation of this
majestic tree.

L eaf

Live oak leaves grow aternately along the twigs. Leaves are simple, unlobed, thick, stiff, and
leathery. Leavesaredliptical to elongated-dliptical in shape with a more-or-less wedge-shaped base.
Live oak is considered evergreen because leaves remain green and persist on the tree until after the new
leaves of the following Spring expand. Leavesare 1.5t0 4.5 incheslong and ¥ to 2 incheswide. Leaf
shape and size are highly variable, especialy in special habitats and physiographic locations. Leaf shape
varies so widely, live oak has been misidentified or formed into small regional varietiesin the past. The
leaf edge is smooth to dightly wavy, with rarely afew scattered teeth, especialy on juvenile shoots. The
leaf edgeisdightly curled under, not tightly rolled. The leaf tip isrounded without a bristle tip.

Live oak leaves are shiny dark green in color on top and gray-green below. The undersideis
covered with many tricombes (plant hairs). Live oak tricombes are star-shaped (stellate). The main vein
on the undersideisyellowish in color. Side leaf veins can be visualized by the dlight depressions they
form on the leaf’ s upper surface. The side veins unite just before the outer leaf edge. The leaf petioleis
stiff and short (~1/4 inch long).

Leaf Confusion

There are seven evergreen or persistent leaved oaks. These oaks are: Chapman oak (Q.
chapmanii), Darlington oak (Q. hemisphaerica), blugack oak (Q. incana), laurel oak (Q. x laurifolia),
Texaslive oak (Q. fusiformis), dwarf live oak (Q. minima), sand live oak (Q. virginianavar. geminata),
and live oak (Q. virginiana). Live, sand live, dwarf live, Texas live, and blugjack al have stellate
tricombes on |leaf undersides and have a leaf edge which is thickened and rolls downward but is not tightly
curled around. Live oak, dwarf live, Texaslive, and sand live oak have arounded leaf tip without a bristle
tip. Because of the closely related nature of the live oak species, varieties, and hybrids, identification can
be difficult.

Flowers
Live oak flowers arewind pollinated. Live oak is monecious (both sexes on the same tree), but
each flower is either male or female. Flowers are functional in Spring from February to March for about
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two weeks. Themde flowersare alight yelow-colored dangling catkin 2-3 incheslong. Male flowers develop
inlast year'sleef axil. Severd femde flowers are found on oneinch long, pae green spikes growing from the
current year’ sledf axils. Femadeflowers have abright red stigma.

Different varieties or forms of live oak maintain their genetic uniqueness by flowering at dightly
different times. For example, typical live oak flowers several weeks before the sand live oak variety in the
same area. Live oak becomes sexually mature relatively quickly. Stump and root sprouts are sexually
mature and flower the next year after expansion. Seedlings are sexually mature and flower about five
years after germination. Full flower production does not occur for 7-12 years. Trees older than 100 years
old tend to not generate proportionally as many female flowers as middle-aged trees with full crowns,
although some flowering does continue to the end of life.

Seeds

Live oaks generate an oblong, barrel-shaped acorn 3/4 to 1 inch long with a short point at the end.
Acorns are held at the end of along stem (1-4 inch long peduncle). Acornsgrow in clusters of up to five
per clump with 2-3 per clump typical. The acorn cap is bowl-like, top-shaped, and covers 1/3 to %2 of the
acorn. The acorn cap has thin reddish-brown, hairy scales. Asin therest of the white oak group, live oak
acorns mature and are ready to germinate at the end of the current growing season. The acorn matures by
October to adark blackish-brown color. Acornsusualy fall by January 1. Acorns contain an embryo
surrounded by two fleshy cotyledons enclosed by the hard outer shell. (See Figure 1) Theinner surface
of the acorn shell issmooth. Acorns are not viable for long, and quickly die and decay.

The acorn issmall but sweet tasting, and used by a host of wildlife species. Many animals eat and
distribute live oak acorns (mammals, opossums, and birds). The small size of the acorns allow for major
caching of seeds by relatively small animals. Early native American culturesin the live oak range used
live oak acorns for food (rinsing the tannins out with water) and for a cooking oil (boil crushed acorns and
skim oil off of thetop). Live oak acorns contain approximately 5% protein and 6% fat. Acorn production
isusually good every year with little periodicity (no masting cycle). There are approximately 20-25 acorns
per ounce. Acornswill germinate immediately on moist, warm, mineral soil. Acorns not germinated by
mid-Spring can be considered dead due to pests (especialy from Curculio spp. weevils). To minimize
seed set, an ethephon containing product applied at 30 ounces per 10 gallons of water rate has been shown
to be effective. At thisratelittle foliage damageisvisible. Live oaks should be treated to prevent seed set
in Spring when female flowers are at full bloom.

Collect & Sow

Live oak acorns can be collected after October from the tree. Acorns on the ground have a much
lower germination percentage due to pests (like weevils) and from drying. See Figure2. Remove any
acorn caps remaining attached and float test the acorns in a bucket of water — discarding floating acorns,
caps and debris. Also, remove any acorns with small holes, shell cracks, or funga growth. The larger the
acorns, the greater success in germination and early growth. Do not use hot water baths or microwave
heating to kill weevilswithin acorns as germination is severely impacted. SeeFigure3. Immediately
sow acornsin good, well-drained but moist, mineral soil. Storageis not recommended as fungal pests and
drying quickly destroy germination potential. Short storage periods under cool, moist (high relative
humidity not wet) conditions can be used for several weeks. Do not allow acorn moisture contents to drop
below 35%.

Live oak acorns have no cold requirement before germination and should be quickly planted in
fall. Sow acorns eight inches apart and cover with 1/3 inch of mineral soil and 1 inch of alow density,
organic mulch on top. Protect the germination area from animal thieves and beware of fungal rots begin-
ning with over-watering. Germination should begin within days and be completed in four weeks. The
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new radicle (root) will quickly expand into the soil and grow fat on the nutritive materials coming from the
cotyledons. The acorn is now extremely prone to both under-watering and over-watering damage. Partial
shade can be beneficial because it alows for germination but helps prevent the emerging radicals from
drying out. Transplant strong growing seedling live oaks with large root systems (possess a number of
large diameter roots) to field growing areas. Grow live oaks 2-8 years to meet objectives of the planting
gte.

Planting

For best planting results, the Gilman (University of Florida) live oak planting system is recom-
mended. Plant aroot pruned, field grown, ball and burlapped tree which has been hardened off and dug at
least 10 weeks before transplanting. Late Summer, Fall or early Winter digging is successful aslong as the
treeisroot pruned. Non-root pruned trees have poorer survival than root pruned trees. Do not use fall
transplanting with live oaks. Spring transplanting assures good root colonization.

Excavate alarge planting hole and cultivate the rest of the site beforehand if possible. Do not
fertilize thefirst year. Do not use any backfill amendments or treatments. Irrigate the tree frequently
(twice aweek) for the first year adding 1.5 gallons per inch of trunk diameter. Concentrate irrigation water
over theroot ball. Additional water can be added to the planting site if good drainage is assured. Control
competing weeds for at least the first three years. Maintain a cleared soil surface area around the base of a
newly planted tree.

Bark & Twigs

Live oak bark has arange of bark colors modified by exposure and surface growths. Bark can be
dark-brown, greyish-brown, to dark reddish-brown, generally described as a medium brown. The bark
has shallow furrows with flat scaly ridges between. The bark is rough, divided into rough squares, and
medium in thickness when mature and thin when juvenile. Bark on branches reclining on the soil or close
to ground can be discolored by abrasion or by soil splash from rain.

Twigs are stiff but dender and hairy. The pithis solid and continuous. Winter buds are blunt on
the end and about 1/16 inch long. Buds have chestnut brown scales with white hairs at the margins. Leaf
scars are half round with the main bundle scar clearly present. Twigs have minute stipule scars. Sprouts
from stumps and the tops of large roots, and young twigs provide forage for a number of animals.

Roots

Live oak root systems are wide-spreading and shallow, requiring good drainage and plenty of
oxygen. When calculating root system extent and size for young trees, unlike in other species, thereisno
strong relationship between root spread and crown spread.  The root plate (zone of rapid taper or struc-
tural root area) can be calculated by using the diameter measure of the stem at 4.5 feet above the soil
measured in inches multiplied by 0.9 to yield the diameter of the root plate in feet (centered on the trunk).
For example, a20 inch diameter tree would have aroot plate diameter in an unconstrained area of 18 feet
(9 feet radius out from the trunk). Itisessential in live oak to conserve the root plate area and prevent
paving, trenching, compaction and other forms of root or soil damage from occurring.

Live oaks generate rhizome-like roots running just below the ground coming from the stem base or
where roots have been initiated from ground contact. These rhizomes (stem-like roots or root-like stems)
generate the new sprouts coming from around live oaks. These rhizomes are good sources for reproduc-
tion cuttings. Live oak root systems are large and well interconnected both within and between trees.
Many times separate stems will share an interconnected root system because they arose from the same
stump and have the same genetic content (clonal system). Live oak roots can be naturaly or artificialy
infected with ectomycorrhizae fungi. Ectomycorrhizae fungi infection increases fine root mass in mature
live oaks on stressed sites.
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Wood

Live oak wood is extremely dense and hard, making it strong and durable in use. Live oak heart-
wood averages 54 pounds of dry weight per cubic foot and almost 90 pounds of wet / green weight per
cubic foot. Live oak isdiffuse porous and the annual increments are difficult to count. Sapwood is
whitish in color and heartwood is greyish-brown. There are afew broad rays and many narrow rays
present. The wood has no noticeable odor or taste.

Wood density values denote a hot burning and high energy content for fuel wood or charcoal. In
the past, the strength and durability of live oak wood prevented most hand powered breakdown with saws,
and so, planks were seldom generated. The hubs of wheels and machine cogs were hewed and carved
from live oak. The most celebrated use of live oak wood was using the natural shape of branches and
stems in building the ribs and knees of wooden ship frames. The frame work would be of live oak, the
shell of longleaf pine, and the masts of longleaf or white pine. Live oak bark saw limited usein the past
for generating tannins for leather.

Weighty Concerns

Early lumber producers found the wood difficult to work, and hard on their labor and equipment.
The wood is heavy and the tree is deceptive is how much different sized parts weight. The weight of
standing live oak tree parts has two components, the weight of the wood material and the weight of the
moisture in the wood. The moisture content of living live oak xylem and associated tissues can vary
greatly. Inlive oak an estimate of green wood moisture content in aliving tree is 70-80% moisture content
on an oven-dry basis.

Table 1 estimates how many cubic feet of woody materials are in agiven branch, stem or root segment
based upon its average diameter (outside the bark) and the length of the segment considered. Bark weight,
cavities, soil, included foreign materias, and atypical growths are not included in the volume estimate and
the subsequent weight calculation. Segment weight can be estimated from multiplying the cubic feet
volume determined in Table 1 by the average green wood density of live oak in pounds per cubic feet
(~90 Ibg/ft3). Theformulais: [ 90 (Ibs/ft3) X volume of live oak segment (ft3)] = Estimated Weight of
Live Oak Segment (Ibs.). For example, abranch with an average diameter of 10 inches weights 54
pounds for each foot of length, or 324 pounds for a 6 feet long segment.

Conclusions

Live oak is an interesting tree species with unique attributes crafted from the soils and climate of the
Southern coastal plain of the United States. Live oak has been both threatened and saved by its biological
and ecological characteristics. Understanding live oak can better prepare people to work, live, build, and
play around them -- both sharing the sun.

(For further information on live oaks please see the other publicationsin this series
which cover — scientific naming, growth features, and management, major pests,
genetic variability and varieties, and a bibliography of important live oak information.)
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Figure 1: Idealized live oak acorn cut
longitudinally. Size selected
as average for SE Georgia in
fall of 2003.
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Figure 2. Estimated live oak acorn germination
percentage as acorn dries. Note 50% reduction
INn germination percentage as acorn weight
drops 14% from green, on-tree weight.
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Figure 3. Estimated live oak acorn germination
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Hot water baths or microwave heating are NOT recommended
for live oak acrons in order to kill pests before planting.



Table 1. An gpproximate number of cubic feet in asegement of live oak branch, stem or root with a
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given average diameter or circumference (in inches) and agiven length (in fegt).

NOTE: Most values are rounded to whole numbers.
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Estimated live oak branch, stem, or root segment weight in pounds determined by:
[ 90 (Ibs/ft3) X volume of live oak segment as determined above (ft)].
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