Botany—fmé&:ﬂle_éting i 105

_Comparat‘iv,e Anatomy and A__ngiosperm‘ Phylog'eny
v ‘l,‘.f_)‘ls‘\lisléldl_]'i‘ppor" SR
 University of Illinois, Urbana, Tllinois
’ AN A’ésTaAc.'réﬁ. . o

parative anatomica study. of the s‘ecoﬂdary\'xyl_ein of the plants belonging tg :

these families. “Slides Tepresenting stemg of one. hundred and sixty-five -
. Benerg and four hundreq and sixty-fiyve species were e€xamined. Ip addition,
~the anatomica] evidence dé‘jr_jvedvfrom”»a}stu'dy_ of the secondary xylem wag -

- harmonized With - the ‘evidence fronf‘r;'ﬂ_oral‘ anatomy, nodal anatomy,; -floral

morphology, ‘and the available evidence from the fields of paleobotany - and

. .Cytolo;

_The Moraceae anq allied families ‘haye been variously placeq by the

DPhylogenists ‘“who' have ‘based -their systems for t'y,ej most part upon “floral

by the various fbhyl\c}genis‘t's and, on the other hand, through' the ‘years the

anatomists have Worked ' out an exten,sive“lisﬂof,lines of, Specialization in
. the: strué;tures of the plant ste‘le—-primarily in the secondary: xylem, It is-

- thought. py mangi that these lines’ or sequences in"evolytion can be employed

-

- ‘Ranales or ‘the Amentiferae are primitive, N . i
. Now, 1et us_ turd 'to the anatomic’al_ descriptions of the various familjes

. Species; and  all ‘the Woods are diffuse-porous; The Secondary

in establis‘hiﬁg natural system of Dhylogeny.. ;

Jeftrey, Bailey, Frost Kribs Rer rd, Chalk, Sin: ar me others. Space
] o ;

does not permit: Ion of the evidence upon, Which' these lines of '

Specialization gpe’ founded. , ‘ Y W
lished_‘independemt.of any system' of: Angmspe»rm\_ classification, - They are
not based 'onVanyrpreconceiv‘ed notion that this or that group ‘of.Gymndsperms

has given' rise to the Ang’ibéperms, Or on any precoﬂeeiv'edidea’ that ‘the

to 'see -which, if any, of these systems of Phylogeny is fayvored by the
anatomical facts, ' P - - ‘
- ‘II}_ the Hamamelidaceae

» MOSt of the sbec

" Of the species; the mean; vessel element length is 1089u; the ‘Tays -are

-

fes have tracheids: vessel dis. -

heterogeneous I o ITA in most: the W0od -parenchyma is" diffuse in most™

family is very close in all anatomica] detéils','tb certain group,
noliales. AR ) i S

R

!



- pore._ clusters; the woods are qiffuse-porous -or ring-porous;
.. angular and round; the walls of the vessels are thin, OF in a.few cases -
_ thick; the mean vessel diameter is. 964 the vessel elements bear simple
_perforation plates or yestigial “gealariform perforation plates; the vessel ele-

" ogY, nodal anatomy, cytology, paleobotany, and floral anatomy.
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In the Casuarinaceae, the ﬁpr:ous ;tra_che‘airy 'elenfaent'si are tracheids;_ “the

. pores are solitary for-the most part; ‘all the woods are’ diﬁuée‘-por'ous;v' the

pores are angular in some species- and angular to round in ‘others; the.ves-

sel walls are thin;. the mean vessel ,diameter is 88y; most of the species

“~have scalariform. and simple perforation plates; the’end.\_ﬁrans on the vessel .

elements vary from 15° to 90°; the intervascular pitting 18 mostly opposite

and glternateé; the- mean vessel element length is 4124;-the rays are hetero- R

geneous 11B; ‘and the xylem: _parenchyma 18 metatracheal in most. It is
apparent that this family is rather highly*spécia,lized anatomically and there ..
fore -cannot be regarded as the most -primitive, oT among the most primitive,
of the families -of the Angiosperms—as it ‘has often ‘been _Consid’ere.& by -cer-

- tain phylogenists. :

in the Betulaceae, there’ are"tfacheidé and.,ﬁbe,r_-trachéids;-thevpo"re's ate‘ :

solitary. gmd in multipleS-;»;ﬂI the .genera are diffuse-porous; the vessels are -

“angular in most; the walls of the pores are thin; the mean vessel diameter -

ig 48p; the. perforation plates are exclusively: gealariform izl Tost - species;.

-some‘~spgcies, ‘however,\have simple with some. vestigial 'vscala_r;form'plates;

-vessel end walls vary f.r(_)m<15° to.50°%; intervascular ‘pitting is alternate :
Cine most genera; the mean vessel element length is ~6084; the rays are
heterogeneous IIB or homogeneous 1; and the wood parenchyma: is diffuse, .

_terminal, metatracheal, vasicentric; or combinations of ihese. The Betulaceae
“are clearly -on @ higher plane of anatomical ‘specialization' than the
Hamamelidaceae. ' C R o ‘

* The Fagaceae are guite like _the Betulaceae _except that the.-former are
higher than the latter a‘natomically.' B S T
. In the Ulmaceae;. there ‘are ﬂber-tracheids_ and. libriform. wood . fibers’
yessel distribution is a C()‘mbination\ of solitary pores; pore multiples, “and

) the pores.are

- ment end walls vary from 20° to -90°; the intervascular pitting is opposite
and -alternate; the mean vessel element length is 286u; the rays. are

heterogeneous 1, TIA, “11B, or -homogeneous 1; the wood parenchyma s

- usually a ombination O _terminal and vasicentric; or is "aliform. and con- .

" fluent, or diffuse and vasicentric; and . there is @ tendency. towards storiedA ;

structure in a few: -species. It can be ‘geen - that the Ulmaceae are higher
anatomically than. the Hamamelidaceae. The vestigial scalariform_perfora- '

tion plates would seem to indicatev.tha;t the Ulmaceae ‘Were -derived from -a.

. family - in which there were scalariform ‘perforation lates on. the vesse
elements. - e e s : ' S

The Moraéeae'are'aﬁatomically. si.r'r;il_a.r, yet more ‘specialized" than ‘the

“Ulmaceae. The. ‘Urticaceae are “even - more “highly developed than the
Moracea€e. : : ; o i '

The Rhoipt'elea‘(':eae,/dd not, seem to belong in the Urticales for all the -

“yessel -elements are Very 1ong and have scalariform perforation, plates. . «

. facts from floral and;general' morphology, the writer has come to the follow-
“ing conclusions concerning the phylogenetic i;elationshlps, of the yarious or-_

ders and families 'studied- in -this investigation: 1. The Hamamelidaceae
are derivatives of. the Magnoliales. 2. The Casuarinales, ‘the Fagales, and
the. Urticales. are derivatives, of the Hamamelidaceae. 3. In the Urticales,

" the Ulmaceae are most primitive,‘t.thoraceaLe. are.less SO, and the Urtic@céae

are least primitive. S 2 o .
~In general it may be stated that the above phylogenetic scheme is sup- .
ported by the greater part of the evidence from the fields of ﬂoraflvmor.ghol- E

# A more complete account of this inv:estigatioii'is ‘to be publishéd, elsewhere.
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