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INTRODUCTION

The fruit of Quercus macrocarpa Michx., or Burr Oak, probably shows

more variation from tree to tree than does any other species of oak, while
variations within a given tree are no greater than might be expecteds In
this work, the author has endeavored to present material which will facilitate
an understanding of the species from an ecological and taxonomical standpoint.
In compiling the material, no indiecation has been found that any
extensive study has been made regarding such variabilities. Sargent (16)
states that the fruit is exceedingly variable in size and shape and that
the cups bear awns which on trees of northern habitat are short and incon-
spicuous, but on southern trees are long and very conspicuous. Keeler (12)
calls attention to the fruit wvariebilities and mentions that in the north
stature of the trees and size of fruit may be much reduced as compared to
those of the south. Other authors of taxonomical and ecological literature
state, in general manner, that such variabilities may exist.

The species, Quercus macrocarpa, is found throughout most of Oklahoma

except in the panhandle area. It maintains itself upon rich bottomlands
near streems or upon moist but well drained soil. The Burr Oak or Mossy Cup
Oak, as it is commonly called, does not form pure forest stands as do some
of the other oaks. More often one finds it in an area quite well defined
or as a single tree in open fields.

The fruit possesses a fringe, a characteristic which is found in no
other species of ocak in North America. The fringe is formed by the prolonged
tips of the bracts of which the cup is composed. These prolonged flexuous
tips will be called awns in this discourse. In some cases the bracts may

be modified into short robust awns further back from the rime. The awns



tend to incurve or recurve in the cup near the margin in many instances,

while in others they remain entirely straight or recurve but very little if

at all, The awns of the fringe may be long on some cups and short or nearly

lecking on otherse The bracts show variation in spacinge Some are closely

arranged and others widely spaced, Furthermore, on some cups the bracts

are short and tuberculate with the apex elasping the cup or turning in at

an abrupt angle. On other cups the bracts are long and non-tuberculate with

the apex free. Another noteworthy characteristic of the cup may be found in

the stalke Some are "short stalked", about 1 eme long; others are "moderately

stalked", about 1.5 cme long, and there are others "long stalked", which are

over l.5 eme. longe Color of the cup is an outstanding feature. Some

specimens are dark purplish-brown and others are brown, light brown, or olive

coloreds Vall thickness of the cup may vary in different specimens. Some

are "thin walled", about 3 mm. or less; others are of "moderate™ wall

thickness, at least 4 mm., and still others are "thick walled", about 5 mm.

or mores The cup may tend to incurve near the marginal apex or may remain

streight or curve outward. The inside rim diameter of the ocup tends to

remain fairly constant, but in some instances it is found to vary considerably.
Tendency of the eup to be variable in the quality of retaining the acorn

proves to be of importance in a study of this kind. In some instances the

acorn is retained for some time after maturity and in others it is released

immediatelye The mechanism which permits retention of the acorn may be due

to a few adaptations which should be mentioned. One such adaptation is

seen in a oup where nearly the sn.ti.rc acorn is included in the cup and where

the cup is constricted near the apex or rime Another adaptation is found

in which the awns of the cup recurve near the inner rim and form a constristive

pad pinching in on the sides of the acorn. In a third type the awns grow



down over the apex of the acorn and inhibit it from being expelled. Other
specimens reveal that the vascular bundles passing from the base of the cup
to the base of the acorn do not absciss, and, therefore, the acorn persists
in the cupe

The acorn exhibits its share of wariation. Some are oblong-ovate and
others short-ovate. Still others are much reduced longitudinally and
increased in width through the horigontal axis. The color of the acorn at
maturity varies through shades of dark purplish~brown, brown, light brown
or tan. The amount of the acorn exposed may vary from a third to three-

fourths, or more.



METHODS

Collections:

Fruits were collected in Payne and Lincoln counties in the north
central part of Oklahoma during the fall and winter of 1948. They were
collected from trees which grew along streams upon well drained soil.

The species tends to be restricted to this type of habitat, in this area
at least, instead of forming stands upon higher and rockier seoils, particularly
where Q. marilandica Muench. and Q. stellata Wange grow in great numbers.

The number of fruits collected from individual trees varied depending
upon the productivity of the trees in this particular year. On the average,
the number of fruits taken from each tree was about 25 to 30. 95 trees
were visited, 91 from which fruit was taken. The other 4 had very little
or no fruit awvailable.

Collections were made from seven different areas (Fige I)es Five were
of the natural habitat type, one of a matural habitat type with the area
given over to grazing of domestic farm enimals, and one was of a park type.
Study:

The 91 samples were divided into 16 distinet types on the basis of
their gross anatomical features such as size, shape of cup, nature of awns
and bracts, wall thickness, length of stalk, the ability of the cup to retain
or release the acorn as well as the amount of the acorn enveloped by the cupe.
The thickness of the cup was determined by cutting the cup longitudinally.
To prevent the awns from being broken off in the process of cutting, they were
placed in a humidifier until they had become flexuouse.

Upon the basis of the characters deseribed above, the feollowing key has

been devised.
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A KEY TO THE REPRESENTATIVE GROUPS

Cups usually retaining the acorn
Cups not retaining the acorn -

Cups with well developed marginal fringe
Cups with short or poorly developed marginal fringe or
with fringe lacking

Cups saucer-shaped or shallow bell-shaped. Fringe very
thick and spreading
Cups nct shaped as above

Cups very dark. Awns very heavy to the outside
Cups not dark. Awns not heavy as above —

Cups with long slender awns -—
Cups with short stubby awns

Awns usually recurving in the cup and forming a pad at the
inside margin
Awns not recurving in the cup as above

Cup margin erose with short and poorly developed fringe;
acorn dark purple
Cup mergin not erose as above; scorn not dark purple e-—ec—w-

Cup mergin tending te grow up over and nearly ineclude entire
acorn
Cup margin not tending to grow up over the acorn we-cem—wa—w

Cups long-stalked, from 2.5 to 4 em. long; cup wall thin —--
Cups short or moderately-stalked, 1.5 cm. or less; cup wall
thick - e

Acorn ovete-ellipticale Cup margin usually incurved —==e—--
Acorn flatly ovate, i.es, with the long axis much reduced;
apex greatly blunted

Cup saucer-shaped or shallow bell-shaped. Fringe very thick,
leng, and spreading
Cup not as above =-

Acorn oblong or barrel-shaped
Acorn ovate -

Fringe usually recurving in the cup
Fringe not recurving in the cup

Cups shallowe Acorn short-ovate
Cups deep. Acorn long-ovate

e, (3. o W= =

o

Type

Type 6
8

Type 7
9

Type 8
10
Type 9
Type 10
Type 11
12

13
14

Type 12
Type 13

Type 14
15



Bract apox conspicuously long. Acorn averaging 3.5 cme in
lenghll =ew e e e e e e e e e e TYDE 15
Bract apex short; prominently tuberculate. Acorn aversging
4 cme in longth e—meeecs e e e e Ty 16



A DESCRIPTION OF THE REPRESENTATIVE GROUPS

Type le Cup with long, slender awns forming a spreading frings.
Awns usually recurve in the cup and then turn out constrieting the inside
rime The recurving of the awns in extreme cases may be as much as 1.5 cm.
or more. The acorn is retained by the cup due to the constriction of the
awns and the incurving margin of the rim. Awns are robust te the extreme
outside and back from the rim of the cup. The cup is saucer-shaped or
shallow bell-shaped; short-stalked, about 1 em. longe. DBracts are free at
apexe The inside rim diameter of the oup is about 3 eme The wall is € mme
or more thicke Acorn oveid or short-ovate, about § cm. long and 2.7 em.
wide, about three-fourths ineluded in the cup exclusive of awns and nearly

the entire length including the awnse

Type 2o Cup with heavy dark awne which recurve in the cup and form a
padded ridge near the inside rim. Inner awns usually curve outward and
become more robust; stalks are short and robust. Bracts are heavy and
tuberculates The cup is very dark colored with the inside rim diameter
about 3 cme; wall 6 mme or more thicke The cup retains the acorn. Acorn
very much reduced through the longitudinal axis making it wider than long
and nearly elliptical, about 2.3 cm. long and 3.3 cm. wide, entirely

included in the cup and awnse

Type 3. Cup with short awns which usually recurve in the cupe Rim
of the cup curves inward and retains the acorn. Cup very deep and heavy;
short-stalked, about 1 cm. longe. Bracts with long acuminate tips and free

at the apex. The inside rim diameter is from 2.5 cm. to 3 cme The wall is



T}"pe le

Type 2e
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6 mme or more thicke. Acorm ovate-oblong, about 3 em. long and 2 to 2.7 ome

wide, about three-fourths or more ineluded in the ocup.

Type 4e Cup with long slender and delicate awns which may or may not
be spreadinge Awns recurve for a short distance in the cup and form a
constriction near the inside rim, which enables the cup to retain the acorne.
A slight thickening on the outside near the rim gives the cup a deep bell
shape; short to moderately stalked. Bracts are smell and tuberculate, free
at the apex and turned upe. The inside rim diameter of the cup is about
245 cme The wall is usually thick. Acorn elliptical-ovate, about 2.8 to

3 cme long and 2.4 eme. wide, more than three-fourths included in the cup.

Type 5« Cup with long thread-like awns which do not recurve in the
cups Cup deep with nearly parallel sides. The inside of the cup is
dark-rusty colored; usually moderately stalked., Bracts are small, shield-
shaped, free at the apex and turned up. The inside rim diameter is about
3 cme The wall is usually thin, about 3 mme. The ocup retains the acorne
Acorn ovate, about 3.5 om. long and 2.8 to 3 cm. wide, three-fourths in-

cluded in the cupe

Type 6+ Cup with short and very sparse awnse The margin of the oup
is erose and uneven; short-stalked. The cup is moderately .daep and very
dark brownish-purple in eolore. Bracts are widely spaced and tuberculate
with the apex free. The inside rim diameter is about 3 cms The wall is
thin to moderately thick, from 3 to 4 mmes The cup usually retains the
acorn. Acorn ovate-elliptical, very dark brown or dark brownish-purple
in color, about 3.3 to 3.5 cm. long and 2.5 cm. wide, about one-half

inecluded in the cupe
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Type 3.

Type 4.
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Type 7T« Cup with very short or nearly lacking awns which recurve

3,

in the eup forming & pad-like lining near the inner rim. The cup is deep

and usually zrows down over tho apex of the secosrn; rather leng-stalled,

as much as 2.5 cms or more longe 3Bracts are tuberculate and fres ab the
apex. The inside rim dimmeter varies from 1.5 to 2.5 ems, The wall is
usvelly moderately thick, from 3 to 4 mm. Acorn ovate, from 3 to 3.7 om.
long and 2,3 to 3 cme wide, usually more than three~fouriths included in

the cupe

i

Typoe 8. Cup with very short avms which in some instances recurve in
the cup slightlys. Cup small, about 1.5 cms. deep; stalk 2.5 cm. or more
longe DBracts are guite delignte ard free at the apex. The inside rix
digmeter from 2.8 %2 & ome The wnll is thin, sbout 2 mms The cup retains
the acorn. Acora short-ovate, sbout 2.8 cime long and 2.5 cm. wide, sbout

half included in the cupe.
Type 9 Cup usually with short awns vwhich recurve in the cup making
o thick pad near tho inside rime. The margin greatly ireurves and forms

5 N

a shsell on the inside near the rim vhieh reduced the rim dianmebter. The

cup is bell-shaped, and usually noderately shelked, about 1.9 cum. longe

[ee3

@

Bracts wmostly tubsrculaste and free at the apezs. The inside rim diameter

of the cup is aboul 3 cms The wall is moderately thick, about 4 mme The

cup usurlly retains the acorn. Acorn is owmle-shaped; cboub 2.8 te 2.7 cme

long and 245 ome. wide, at least ones-half included in the cup.

Type 10s Cup with very short awns which slightly recurve in the cup

1

and form & constrictive pad near the inside rim. The rim of tho cup curves

]

inward and reduces the rim diemebter. The cup is f{latbered and wide; short
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Type Te

Ty’pe Be



to moderately stalked. DBracts are short and free at the apex. Tho inside
rim diametsr of the cup is sbout 3 om. The wall is from 4 %o 8 mm. thicke.
The cup usually retsins the acorn. Acorn very short-ovate, about 2.3 cm.

long and 2.7 em. wide, from half to three-fourths included in the cupe.

Pype 11ls. Cup with long slender awms forming a wide spreading fringe.
The awns recurve in the ocup for as much as 5 to 1 cm. forming a soft padding
at the edge. A shelf is formed at the inside near the rim. The cup is
deep saucer-shaped or shallow bell-shaped; stallt 1.5 to 2 cme. long. BRracts
are very dense with the apex free. The inside rim diamebter of the cup is
sbout 3 ems The wall is about 3 mms The cup usuelly releases the acorn.
Acorn ovate, about 5.2 emes long and 245 em. wide, one~half or more included

in the cup.

Type 12, Qup with well-developed awns which recurve in the cup forming
e ped near the rim. The margin of the cup incurves slightly; short to
moderately stalked. Bracts are quite thick and heavy with apex turning down
and in. The inside rim diemeter of the cup is 3 cm. or mors. The wall is
about 4 mm. thick. The‘cup usually releases the acorn. Acorn obloeng or

barrel-shaped, aboubt 3.5 cm. long and 2.5 cm. wide, one-half to three-fourths

ineluded in the cup.

Type 15+ Cup with wellwdeveloped awns which usually do not recurve in
the cup; short-stalked. ZEracts are tuberculate and fres for a grester part
of their lengbh. The inside rim dismeter is aboub 3.5 em. The wall is 4
to 5 mm. thick. The eup releases the acorn. Aecorn nearly barrel-shaped or
obieng, about Z.5 cm. long end 3 om. wide, style with & depression surrcunding

it, ebout one-half included in the cup.
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Type 1l

Type 12,
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Type 1l4. Cup possessing well-developed awns which usuvelly recurve in
the eupe The margin ineurves and the oup is relatively shallow; short and
robustly stalked. Bracts are long and usually tuberculate. The insids rim
dismeter is about Z.7 cms. The wall is 4 to B mm. thick. The eup ususlly

releases the acorn. Acorn ovate, aboubt 2.8 om. long and 2.5 om. wido,

about half included in the cup.

Type 18 Cup with well-developed awns which usually do nobt rascurve.
The cup is deep and short sbtalked. The apex of the bracts are conspieususly
long and free. The inside rim diameter of the cup is 2.5 to 3 ome The wall
is about & to 4 mm. thicke The cup releases the scorn. Acorn leng-ovate,
aboubt 3.5 ems long and 2.2 %o 2.5 cm. wide, about one-half included in the

CiDe

Type 16. Cup with well-developed awng vhich are delieate and do not
recurves ihe cup is deep and vsually short-stalked. 3Bracts are prominently
tuberculate with inconspicucus apex. The inside rim dismeter of the cup
is about 3 om. The wall is about 4 mm. thick. The cup releases the acorn.

Acorn long ovate, about 4 cm. long and 2.7 cm. wide, about one~halfl included

in the cups.
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THEORET ICAL CAUSE OF VARIATION

The possibility of hybridization ecamnct bho overlesked in the species

Q. macrocarpa. Trelease {(19) stabes that there is not a grest likeliheod

Yi

that extensive hybridization cccurs betwesn black an

o)

. white omks, hub
there are instences where hybrids have besn thought to ccour bebwsen the
groupse There have been ab least six hybrids deseribed which are crosses
with species of white oak and Q. maerccarpa. These hybrids are as follows:
X Q. Andrewsii Sarge, believed to be a cross between . mwacrocarpa ond Q.
undulate Torre.y X. §. Bebbiana Schn., thought to be & eross botween Q.

macrocarps and Q. alba Le; X Q. zuadalupensis Sarg., & cross boetween Q.

—— s i

macrocarpa and Q. sbollata Wange; X Qo Hillii Trel., & crosgs botween Q.

-

necroearps and Q. mushlenbergii Ingelm.; X Qo Byarsi Sud., belisved %o be

8 cross between Qe macgrocarpa and @. Prinus L. (g, ichauxii Nutte.) and XK.
Q.+ Schustbei Trels, thought te be a cross between §. mocrocarpa and Q. bi-
color Willds, OFf these there are only two which oecur in this area. They

are Q. stellata and §. muchlonbergii. Another species, 0. prinoides

¥Willde, is present in the arsa, bub is not listed as erossing with Q.
macrooarpa. In the black oak group there are four species in thigs ares
which may be poseibilities for hybrids if there actually is crossing be-
twoon the black and white osks. These four species are as follows: Q.

volubina Lamb., which iz rare to the ares, bubt prominent in the sastern

pert of the state; Q. marilendica Muench. which is guite prominent; Q.

borealis Hichx., which is nob greatly abundanty and Q. palustris Huench.,
which is present mainly as introduced te the area and used for orramental
purposes.

Guestion may arise in atbompbing to reach o decision az to whether



[}
o

or not one has a hybrid. 8o far, in the oaks at least, it appears that
the only possible elue has been to sbserve foliage, frullt, seedlings
and cybology of wood, and atterpt to arrive at somo possibvle parentege
Wy the intermediate characteristies presented.

Hention has previously beon made concerning ccological facters as
applied bto geographical habitat, i.e., trees in the nerth being of smalier
stature, fruits smaller size, and the fringe of the fruit shorter or lackin
as compared bo those of the south where the troes and fruits are quite
large and fringe well developed. It does not seem logical that geograph«
ical factors or any eeslogleal factor would apply in this resesareh since
the sbudy was carried oul in an ares which is ecolog all; constant.
1€ spsecies . macrocarpa is in &« high state
£ plastieidy, 2t least as showm by the fruits. Accordiag

o Anderson (2}

thers is present the possibility of infiltration of germ plasn bebuweon

unlike species, This may be the case with §. macrosarns and other species

of Quercuses If we consider the hybrids formed from such an infiltrabion

te be pertially or wholly competible with each other end with §. macrocarpe

el

thers is the possibility of the formation of “hybrid swarms" which may ox-
»lain the array of variations founds Repardless of what the true explana-
tion may be, the species is in & stubte wherein there has asz yet besn no
stabilizations 1t may bo a guestisn of tine as to when the species will
beeome gtabilized as one or more true species thet bear wnifors fruit.

It is the opinion of the suthor that cytolegicsl studies of the somatic

and reprodustive cells may aid in answering some of the questions arising

g

>

im invesbtigations of this kinds.



STNZIARY

The fruit of Quercus macrocarpa Michx. prebably shows more variation

from tree to btres than does any othsr speciss of oal, while wariations
within a given tree are no grester than might be expescted. Study was
made of fruits of trees growing in the north central part of Oklahoma in
Payne and Lincoln courties. Variation is found to oeccur in the size of
the cup and acorn, lengbh of the stalk, degree of developmont of the fringe
or awns, aspects of the braets, quali,v of the cup in retaining or expel-
ling the mecorn, and coler of the cup and acorn.

vempting to explain the cause of variation at present is only
theorstical. There seems little pessibility of hybridization bebtween the
black and white oalk groupse. In the white oaks there are thrse species
native to this area which could gzive rise to hybrids, but there is no
proof of such.

It does not secr legical that in this area ecological factors would

£
apply since the research wes carried out in an area vhich is ecologieally
constant.

The species Q. macrocarpa must be corceded as being in e hizh state
of plasticity as choracterized by its fruitse A pessible explanation of
the formation of the variations mey be found in the infiliratien of germ
plasm from another speciese The hybride formed being partially or wholly
compatible with g, macrogarna and emonp themselves would give rise bo
"hybrid swarms®™ thus explaining the many veriations. It may bo a question
of time as bo when the species may become stabilized in its
aoteristicse The opinion is held by this invesbigntor that a eytological
P

study of somatic and reproductive cells may aid in answering some of vhe

guestions arising in a research of this typoe

k-~
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