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(Mr, J. S, Reid of the State Forest Service has kindly provided this sumnary
of the talk he gave at the meeting of November 20th.)

The discussion was limited to wood from the mature stem (secondary wood) of
trees in the two important commercial grouvps - Gymnospermg (vSoftwoods") and
Dicotyl.edonous Angiosperns (M"Hardwoods").

Wood. combines several functions in the living tree. (a) Conduction between
living head and living roots, downward conduction in the inncr bark and upward
conduction in the living wood adjacent to the bark; (b) Storage of roserve food
in living wood; (c) Strength, which is provided mainly by the inner wood in
which the cells are no longer living; a trunk is a rcmarkable "enginecring!
structure with its form adaptod to tho relative size of head, solidity of ground,
wind~strosses, slope of ground, etc.

The purposc of tho talk was to indicate the poculiar charactoristics of the
cells constituting wood, and how they fulfil their several functions.

Hoartwood (the relation of which to tho rest of the troc was shown in a
poster) bocomes a ropository for wasto materials which give it colour,durability,
and othor propertios to o groater or less degreec., Bofore passing from gonoralit-
108 concorning the troc it must bo amphasizod that wood in the treo contains
much woter, whoroas wood in commercial usago ie required to bo rolatively freo
from water.

Tho Coll, A typical wood coll as an onginocoring unit moy bo comparcd to a
long Tubc of papor in being rosistont to distortion longthwisc. The long axis
of tho wood coll is typloally vorticol in tho upright troo, and wood is much
strongor in rosisting tonsion and comprogsion strossos "along tho grain! (i.c.
parallcl with the long axos of tho eclls) than Yacross tho grain®,

Thoe coll wall is composcd mwainly of celluloge and lignin., Colluloso consists
of concentric layors which may bo dissceted out inte long slonder fibrils,which
in tum consist of bundles of long ccllulose meloculos; the bundlos arc callod
“erygtallitos”, ILignin coxists os o sort of comont botwoon collulose erystallitos,
Timbors vory partly bocauso’ of difforent proportions of lignin to cclluloso;

. tropical woods arc characterized by highor lignin content giving suporior
‘ ~ comprossivo proportlos but pooror tovghnoss,

Woter in wood im the troc is contoinod both in the coll ecavitios as "froo
‘ © " wabor! ond as films betweon the crystalitos composing the walls, as "combinod
water®, A4 mojor problom is raised by drying tho wood, Water is lost oasily
from the cavitics but when the films arc graduclly romoved from oround tho
‘crystollites, theso closo in and wo got tho oxtraordinary problam of shrinkago.

A solid cublc foot of tho combinabtion of lignin,ccllulosc,and othor matorials
which constitutc wood substance would weigh sbout 96 1b,; whon it is roolized
that somo timbors woigh only T 1b, por cubic foot mnd others over 80 1b, por
cubic foot wo can soc that tho ratio of coll walls to alrspaces must vary groatly
in tho various timbers.

Idontificotion of Woods. A number of characters distinguish ono wood from
anothor; (a) woight; (b) smoll; (c) cutting; (d) taste,colour,otc. but wo
often have to oxamine tho cellular structure in order to make dcfinite
identifications, The collular make-up of o wood is most logicolly approachod
from tho point of vicw of i1ts function in the troc.

Softwoods and Hardwoods., Typical examplcs of cach of these two botanical
groupings = rimu, a softvood and silver beech, a hardwood - give a fairly good
plcturc of tho collular make-up, Drowings of soctions taken transversely (cnd-
grain), redially (along the grain in a planc crossing the concentric growth -
rings at right-angles) and tongentially (parocllel to tho growth-rings) werc
built up to ropresent a minute cube of tho wood. Individual coll-types arc: -

Function Rimu (Softwood) Silvor bocch (Hardwood)

Conduction Tracheid,long axis vortical Yosscl,long axis vertical

Mechanical Sem———

Strongth Trachold n " Fibros " " "

Storago %?yfitudmd _paronchyma strands,long axis vorticol
00d_ruys,long axis horizontal
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o0 el nve formed A tho cambium whawe bhey shard Life vory
éim:[l'ﬁli:h;g;.p:,%u: soon they begin to differentiate. " The rimu wood has only
fhvee cell types with the mass of the wood consisting of tracheids,which are
ingentously adapted to provide strensth and aelso to conduct, Silver beech
divides these jobs between two nnit:edly different cell types. Drawings showed
the progressively more complex swuctures wnd cell differentiation to be found
in other hardwoods,tuwn,onk, otce As shown by these drawings and photos the
prineipal features of the severul cell types are: -

Dracheid, ILong bluntly-pointed cell with thickened walls broken at
intervols,especially -on radicl walls,by bordered pits; theso pits connect
vith similor pits in adjacent itracheids and serve for conduction,

Vessel. A munber of small lengths of tube,each originating as o cambium
cell are connected to fom o conducting pipe. The woll is typically thin end
the cavity large.

Fibre. A4 doublo-cnded short necdle with thick walls and small cavity.

Porenchymn. In rays and longitudinel stronds of thin-walled cells,
frequently brick-shuped,connected to the conducting vessels or tracheids by
large plts,

Microscopic Characters usod in Identification,

1, Vessels "ring porous™,oe.g,oak,ash,and muorous other North Homisphere
. hardwoods. .
2, Vosgels M"diffuse porous",c.z. most ¥iZ, hardwoods.
3+  Vosscls absent,c.g.Softwoods,
Sub-divide 1 and 2, (a) solitary arraigesent; (b) radial groups;
(c) othor specific zroups: (d) typical number
_in group; (o) size and shape.
4. "Perforations® between vossel segments (vertically):
(2) Scalariform e.g. many of more primitive families o.z.Monimiaceae
(Pukatea),Cunoniaceae (Kmichi),
(b) simple,
5. Wood ruys,sub-divided according to: )
(o) Width,uniseriate (1 coll wide),biseriate (2 ceclls wide),
mltiseriate.
(b) Composition,homogencous (1 cell type),Heterozencous (2 or more
types ’
(c) MNwnber per mm, in tangenticl face
i (a) Size,width and height average
0. Longitudinal parenchyma grouping
(a) Metatracheal (not associnted with vessels) frequently in
tangential bands c.ge.kohekohe
(b) Paratracheal (cround veesels) e.z. bewa :
(c) Terminal (at outer limit of growth rings) c.g.maire and tawa.
@) Dirfuse,c,.q.boech,

By analysing these numerous features it i1s generally possible to
differontiate woods, and even %o group them botanically in meny instonces.
Similarities botwoen rolated specids and genera were shown in photo-
micrographs.  Sometimes whole families will have some distinguishing
foature such as "oil cells' in most gonera of Louraccae, md M"Looped® arrongenont
of vesscl-parcnchyma groups between broad wood rays in Proteacesc. .

THE DEVELOPMENT OF THZ XIDNEY IEEN,

In tho Transactions of tho Royal Socicty (vol.74 (2),pages 196-205,Scpt.
1944) Dr.Holloway of Otago University,writcs on tho gamctophyte, cubryo and
doveloping sporophyte of Cardiomanes reniforme (Torst.) Presl. The study
is based on culturcs grown from spores and maintained over a period of 6% Yoars,
This 1s tho first detailed account of the cmbryogeny of any momber of tho
Hymenophyllaceae. Some of the points brouzht out indicate that Cardiomancs
has closer affinities with Hymenophyllum thon with Trichomancs, the genus to
which it was previously rcferred.
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