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Types of Pitting in Conifers

Alan 8. Peirce
[rniversity of Titinois, Trbehd, Iilinois

Thisg FUIVEY ig an exposliion of those Lypes of pitting which, by yirtue
of their prédominant ococurrence in certain taxonomic groups are regarded
as iypical The work s jargely compiled from existing 1iterature s0 O
ganized a8 to be unseful in the diagnosis of conlferous woods. The {ering are
largely those enconntered in the literatures, supplemented hy certain tentative
terms. o zelect and test those types worthy of reco =nition, a.pproximately
140 specimens of 05 species, embracing 95 genelt'a, have heenh examined and
have pyrcpighed the {linstrations. The 1nexper'1enced wood diagnostician is
cantioned to use these type-eharacters pnly In comhination with ofhers, -
owlng to the great variability in the anatomy of individual gpecinens. The
classification of Pilgert and the anatomical terminology approved hy the
International Association of Wood Ana.tomists"“ are employed throughout.

SURVEY OF TYPES®
TRAGILEIDS

Abietinean—Thig is a condition feutured DY opposite pitting on the
radial walls of the deep® tracheids of early wood, passing to uniserigte ar
. rangement in the remainder of the growth ving {Fise. 1). The pit horders
of opposite pit-pairs are ;godiametric and often mormnewhat compressed gt the
contignous edges. Low magnificaiions suggest vertical cragiulae (bars of
danio) at these lines of juncture, which are shown to be illusions when &
higher magnification is employed (Fig. 2). The pit borders of uniseriate
pit-palrs present & wider face view and approximately the same height as do
those of opposiie pitting, Ahietinean pitting pecurs typieally ip the Pinacede,
with slight mod_i_ﬂca,tion jn most of the remaining conifers. The exceptions
will he noted below &8 dlstinetly different types. . :
Ar‘aucariam—-The Arancaviaceae are distinguished rrom all other conl-
ferg in two important features of tyacheid pitting. Thege are briefly enu-
merated a8, (1) ahsence of crassulae, and its eorollary, (2} various arrange
ment of pit-pairs (Flg. 8)- Pit-pairs are often crowded in gueh fashion a8 to
present pentagonal or hexagonal margins of the pit horders. Often they are
arranged in horizontal TeWs, put aliernate vertically; quite as often they
may be in vertical rows, torizontally aiternate. Or they may have a two-
dimensional gymmetry or none whatever. wWithin the family, the preponﬁer-
ant number ot vertieal FOWE per tracheid may he used as 8 distinetion.
Taxinean.—This 1¥De ig characterized throughout by the oecnyrencd of
slender gpiral pands of gsecondary inickening in the tracheid walls (Fig. 4y,
Bordered pir-palrs are uncrowded and almost without exceptiion nniseriate; the
spi_:_ra.l_s often, traverse the borders of the pit-pairs gbove and below the pit
aperture. This 1¥pe of tracheid scuipture 0CCUTS in the Taxaceas and
# Thanks arc 4ue r. John T, puchholz forF woluakble crificism, the vale School
of Torestry tor the greater portion of the materials, and the eld Muzeum of
Chicago for the remaining speinens, -
1Tengler and Franil. 1945, Die wptitrlichen Pﬁanzenfa.mﬂien, Band 13,
2 Comraittes on W ormenelainre, International Aszociation of Wood Anatomists.
1588, (lossary of Terma nacd 1n Hegcribing woods. Tropical Waonds 3611 1

11-12,
ampe radial dirnension of iracheids 18 referred to a8 #depth”, to distinguish
from the tanganiial sypidth’.
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Pseudolariz kaempferi (Lind.) Gord. Radial, x100.
The same. Radial, x500.

Araucaria excelsa (Lamb.) R. Br. Radial, x125.
Taxus brevifolia Nutt. Radial, x250.

Callitris glauca R. Br. Radial, x400.

Fokienia maclurei Merill. Tangential, x150.
Juniperus virginiana L. Tangential, x450.
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Cephalotaxgceae, where It may he used diagnostically on the basis of thick
ness and frequeney of spirals. Similar spirals cceur in FPgsudotsuge and in
some gpecics of Piceq.

Calijtris—The {racheids of most species of Callitris possess pectliar
secondary thickenings which are superposed upon the upper and lower pop-
tions of the pit horder. Thess ihickenings are slender bands rescinbling the
spirals of Tawus in siruecture. Bowever, they ave isolated: bands and often
lend {he appearance nof ghiclding the pit border, since they do not traverse
thi pit aperture but are convergent al the outer margins (Fig. 5). Distine-
tions within the genus may readily be made on the hasis of this character,

Tangential.—In avery chserved speciltien the langential walls of Jlate
wood tracheids have been found to possess borderad pit-pairs (Fig. 6).
Thege are usually smaller than the radial pit-paivs of earlier wood and are
Isodiametrie. The pit aperture is quite small, elliptie, and its long diameter
{4 inclined slightly from the vertical. In section the border exhibits the
bluniness characteristic of ail bordered pit-pairs formed in thickenaed
tracheld walls of late wood,

WooD PARSNCHYMA TRANSVERAE Warts

Juniperus.—The transverge walls of wood parenchyma cells show three
distinet variations in the matter of pitting. One of these Is found in some
species of Juniperus and consistg of a rather thin wall with delicate knobs
of secondary thickening (I"g. 7). The transverse view shows distinctly the
communicatory nature of these simple pit-paivs (Flg, 8). This character is
intragegeric in the Cupressaceae,

Taxedium.—In this type the iransverse walls of wood parenchyms eells
are congiderably. thicker and boszess correspondingly coorger thickenings
(Fig. 9). The transverse view ig somewhat similar to that of the Juniperus
type, although the charaeteristic coarseness may still be noted ( Fig. 103, A
congiderable degree of constancy renders this character of diagnestic value
among the genera of the Taxodiaceae.

Cupressus—Thiy type is feaiured by absence of pltting rather than by
any pecullarity in pit-pairs ¢ Fig. 11}. The transverse wally are moderalely
thick and devoid of the knob-like structures deseribed above. This conecin-
sion is borhe out by observation of transverse (Fig. 12) and radial sectiong
a8 well, Thiz I8 also a usefnl character, sinee it may be used generically as
well ag within certain genera of the Cupressaceae,

XYIEM RaY CROSSFINNDS

Taxodinean.——Thig type is characteristie of the Taxodiaceae, with few
exceptinug. The relatively deep tracheids produce a wide crossfield, with the
resull that generally from two te four pits are formed abreagt. In
usually high ray cellg, therefore, there may be elght pits in a cross
fleld. The pit aperture ig large and elliptic, ranging from horizontal fo

t That_ areg of a fracheid wall delimited by the walls of & crossing ray coll,

8 The same, Transverse, x400,

8. Tavoedivm digtichum {1} Rich. Tangentinl, %350,

10. The same, Transverss, %500,

1. Fiterove eupressoides (Molina )} Johnston, Tangential, x530,
12, The same, Transverse, x325. .
13.  Sequein gigantes (LindL) Dee, Radial, %325,

14, Giypiostrobus pensifis Woch. Radial, x235,

15, Rodoearpus nagi (Thunb,) Zoll et Moriizi, Radial, x325,
16. Seigdopitys verticillata Bieh. et Fueg, Hadial, x250,

17 Juniperus cashed Buchholx. Radial, x450. .

18, Cupressus meacnabiate Murr. Radial, x200.




104 Pransactions of the Illinois Biate Academy of Ncience

slightly inclined; the pit porder is regularly cireular (Flg. 13). 'The widih
of the horder above and below the center of the aperiure approximatiely
equals the short diameter of the aperture. :

Glyptostroboid.—This is a modification of the Tezodinean type in that
the aperture ig larger and the border correspondingly narrower (Fig. 14).
The horder occcasionally apbears as al extremely thin “halo,” and in the
earliest wood purely simple pits are found. This type is characteristic
of Hyptotsrobus and may be found sparlngly among other genera of the
Taxodiaceae. . :

Podocarpoid—In the podocarps the prevalent type of grossfleld pitting
congists of irregular pits, simple in early wood and elliptically bordered
in late wood with a distinct gradient ocourring {hrough the year's growth.
The predominant form is ovoid, very seldom oceurring in excess of two in a
. grossheld (Fig. 16). They. resemble greatly the simple pits of the
Glyptostroboid type, and ocour as most typical in savly wood. :

Sciadopityoid.—The pits occourring on the crossfields of Sciadopitys
are the logical choiee for diseussion ai this point. The crossfield of early
wood bears one large simple eggshapad pit-palr {Fig. 16). The -gradient in
this type shows a decrease in horder size sccompanicd by a greater decreuse
in aperture size. The late wood pits possess 4 lohg NATTOW aperture
approaching the vertical, and a iill raiher broad elliptie to circular border.
The form of the early wood pits have no parallel among conifers, the clogest
approximation being the ray parenchyma pits found in white pines.

Cupressinean—The last of the digtinct crogsfeld pitting types to be dis-
eussed here is that found in general among the Clupressaceae. This ig per-
haps a less definite type than those preceding. Those pits consldered as
typical are small, ocourring from one to two {oceasionally four) in a cross-
field (Fiz. 17), The pit horders are usually circular throughout the vear's
growth and the apertures are characteristically slit-like, ranging from obligque
to vertical, even in the early wood.

Kyt Ray TANOERTLAT. WATLA

Juniperoid—The pitting on tangential walls of ray cells falls into two
general types. The first of these is termed “Janiperuid” and is of frequent
oectrrence in the Cupressaceas, where it may be employed generically as
well as within certain genera. The walls exhibiting this type of strueture
range from very delicate io moderately thick, and are equipped with knob-
like thickenings similar to those described for the transverse walls of wood
parenchyma (Fig. 17). No attempt is made here to separate this feature inte
two types according 1o coarseiness.

Cupressoid.—The second general type of tangential ray cell wall is
smooth and entire {Fig. 18). The walls showing this condition may VAIY
considerably in thickness in differcnt species, while remaining maoderately
congtunt within species, illustrating the diagnostic possibilities of - this
character.

SUMMARY

Tustrated deseriptions are given of various moderately constant “typeg”
of conifer pitting. Among these are four conditions ocourring on radial walls
of tracheids, three occurring on iransverse wally of wood parenchyma,- five
on crossflelds, and two on the tangential walls of ray cellg, The descriptions
are accompanied by the general digtribution and potential diagmostie value
of the types. Care ghonld be talten to use these charvacters only in combina-
tinn with others, because of great variations in wood anatomy.
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