
WOOD. 

(Mr. J . S, Heid of the State Forest Service nas kindly provided th i s summary 
of tlie t a lk he gave at the meeting of November 20th.) 

The discussion was l imi ted to wood from the mature stem (secondary wood) of 
t r ee s in the two important commercial groups - Gymnosperms ("Softwoods") and 
Dicotyledonous Angiosperms ("Hardwoods"). 

Wood combines several functions in the l iv ing t r e e . (a) Conduction between 
l i v ing head and l iv ing roots , downward conduction in the inner bark and upward 
conduction in the l iv ing wood adjacent to the bark; (b) Storage of rosorvo food 
in l iv ing wood; (c) Strength, which i s provided mainly by tho inner wood in 
whioh the c o l l s are no longer l iv ing; a trunk i s a remarkable "engineering" 
s t ructure with i t s form adapted to tho r e l a t ive size of head, so l id i ty of ground, 
wind-strossos,slope of ground, e t c . 

Tho purpose of tho t a lk was to indicate tho poculiar charac te r i s t i c s of tho 
oo l l s const i tu t ing wood, onji how they f u l f i l t he i r several functions. 

Heartwood (tho re la t ion of which to tho rost of the t ree was shorn in a 
postor) bocoaos a repository for wasto mater ia ls which give i t oolour ,durabi l i ty , 
and other proper t ies to a groator or lo s s degree. Before passing from genera l i t ­
i e s concerning tho troo i t must bo emphasized that wood in tho trco contains 
much water, whoroas wood in commercial usage i s required to bo r e l a t ive ly froo 
from water. 

Tho Coll, A typical wood col l as an engineering un i t may bo compared to a 
long tube of paper in being r e s i s t an t to d is tor t ion lengthwise. The long axis 
of tho \7ood col l i s typica l ly vor t ica l in tho uprig&i t roo , and wood i s much 
strongor in r e s i s t i ng tonsion and compression strossos "along tho groin" ( i . e . 
p a r a l l e l with tho longaxos of tho oolls) than "across tho gra in" . 

Tho col l wall i s composed mainly of cel lulose and l i gn in . Oolluloso consis ts 
of concentric layors which may bo dissected out into long slondor f ibr i ls ,which 
in turn consis t ot bundles of long cel lulose moloculos; tho bundles aro callod 
"c rya t a l l i t o s " . Lignin ex i s t s as a sort of cement botwoon colluloso c r y a t a l l i t o s . 
Timbers vary pa r t l y bocauso* of difforont proportions of l ignin to colluloso; 
t rop ica l woods are characterized by higher l ign in content giving superior 
compressive proportioo but poorer toughness. 

Water in wood in tho t ree i s containod both in tho co l i cav i t i e s as "froo . 
water" and as films between tho c r y s t a l i t o s composing the wal ls , as "combined 
water". A major problem i s ra ised by drying tho wood, Water i s l o s t easi ly 
from the cav i t i e s but when the films aro gradually romoved from around tho 
c r y s t a l l i t e s , theso closo in nnd wo got tho extraordinary problem of shrinkage. 

A sol id cubic foot of the combination of l ignin ,col lu loso,and othor matorials 
which cons t i tu te wood substance would weigh about 96 I b , ; whan i t i s rea l ized 
that somo timbers weigh only J I b . por cubic foot and others ovor 80 I b , por 
cubic foot wo con soc that tho r a t io of col l walls to airspacos must vary grea t ly 
in the various timbers. 

Ident i f ica t ion of Woods. A number of characters dis t inguish one wood from 
another* (a) i/eight; (b) smell; (c) cut t ing; (d) t a s t e , co lour ,o to . but wo 
often have to examine tho ce l l u l a r s t ructure in order to moko def ini te 
i den t i f i ca t ions . Tho ce l l u l a r make-up of a wood i s most log ica l ly approached 
from the point of view of i t s function in the troo. 

Softwoods and Hardwoods. S p i c a l examples of oach of theso two botanical 
groupings - rimu, a softwood and s i lve r booch, a hardwood - give a f a i r l y good 
p ic ture of tho co l lu la r make-up. Drawings of sections taken transvorsoly (end-
g ra in ) , r ad i a l l y (along tho grain in a plane crossing tho concentric growth -
r ings a t r ight-onglos) and tangent ia l ly (parolIai to tho growth-rings) were 
bu i l t up to represent a minute oubo of tho wood. Individual cel l - typos arer -
Junction Rimu (Softwood) Si lver booch (Hardwood) 
Conduction Tracheid.long axis vor t ica l Yosscl.long axis vor t ica l 
Mechanical 
Strength (Proche id " " « Fibres " " " 
Storage (Longitudinal parenchyma s t rands , long 'axis ver t i ca l 

(froo a rays.lonft axis horizontal 
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AU I h t i t dttUu «*• fom«d iif tha oawUltsa where the? e t a r i U*«» vary 
&i&£kBX in shape,but soon they begin to d i f fe ren t ia te . Ehe rimu wood has only 
three ce l l types with the mass of tho wood consisting of tracheids,which are 
ingeniously adapted to provide rs t r o u g h and also to conduct, Silver beech 
divides these jobs between two ma-dcocliydifferent cel l types. Drawings showed 
tho progressively more complex uuxuctures and ce l l d i f ferent ia t ion to be found 
in other hardwoods,tawa,oak, e t c . As shown by these drawings and photos the 
pr incipal featuree of the several ce l l types are: -

Tracheid,- Long bluntly-pointed ce l l with thickened walls broken a t 
Intervals ,especial ly-on radial walls,by bordered p i t s ; theso p i t s connect 
with similar p i t s in adjacent tracheids and serve for conduction. 

Vessel, A number of small lengths of tube,each or iginat ing as a cambium 
ce l l are connected to fowa a conducting p ipe . The wall i s typical ly thin and 
the cavity l a r g e . 

Fibre . A double-ended Bhort needle with thick walls and small cavi ty . 

Parenchyma. In rays and longitudinal, strands of thin-wall od Cel ls , 
frequently brick-shaped,connected to tho conducting vessels or tracheids by 
largo p i t s . 

Microscopic Characters used in Ident i f ica t ion . 

l f Vessels "ring porous",o,g,oak,ash,and numerous other North Hemisphere 
hardwoods. 

2, Vessels "diffuse porous",e.g. most K*2, hardwoods, 
3* Vessels absent,e.g.Softwoods. 

Sub-divide 1 and 2, (a) so l i t a ry arrangement j (b) radia l groups; 
(c) other specific groups; (d) typical number 
in group; (e) size and shape, 

4# "Perforations" between vessel segments (ve r t i ca l ly ) ; 
(a) Scalariform e.g, many of more primitive families o.g.Monimioceae 

(Pukatea),Cunoniaceae (Kamahi), 
(b) Simplo, 

5. Wood rays, sub-divided according to : 
(a) Width,uniseriate (l coll wide) ,b iser ia te (2 ce l l s wide), 

mul t i se r i a t e . 
(b) Composition.homogeneous (l ce l l type),Heterogeneous (2 or more 

types) 
(c) Nuiaber per mm, in tangential face 
(d) Size,width and height average 

6. Longitudinal parenchyma grouping 
(a) Metatracheal (not associated with vessels) frequently in 

tangential bands e.g,kohekohe 
(b) Paratracheal (around veesels) e.g. tawa 
(c) Terminal (at outer limit of growth rings) e.g,maire and tawa. 
(d) Diffuse,e.g.beech. 

3(7 analysing these numerous features i t i s generally possible to 
d i f fe ren t ia te woods, and oven to group them botanically in many instances. 
S imi la r i t i e s be tv/een re la ted species and genera were shovm in photo­
micrographs. Sometimes whole families wi l l have some distinguishing 
feature such as "oil cells'* in most genera of Lauraceae, and "looped" arrangement 
of vessel-parenchyma groups between broad wood rays- in Proteaceae. 

3H35 DEVSLOPITOT 0? TIO SIDKBY ITSEIT. 

In tho Transactions of tho Royal Society (vol.74 (2),pages 19b-206>Sept, 
1944) Dr.Eolloway of Otago Universi ty,writes on the gametophyte, embryo and 
developing sporophyte of Cardiomanes reniforme ( fore t . ) P res l . The s tudy ' 
io based on cul tures grown from spores and maintained ovor a period of &§• yoars, 
(Phis i s tho f i r s t de ta i led account of the ombryogeny of any member of tho 
Hymenophyllaceae. Some of the points brought out indicate that Cardiomanes 
has closer a f f i n i t i e s wi»th Hytionophyllum^ than with Trichoraano.s, the genus to 
which i t was previously refer red . 




