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Introduction 

The primary objectives of this paper are to summarize 
available data on the 'heritability of fibre characteristics in 
both conifers and arboraceous Angiosperms3), to evaluate 
it with a view to assessing its present worth in woo'd quality 
improvement Programmes, and to rdraw attention to any 
deficiencies in present knowledge or practice which may be 
restrictintg a wilder application of the results of heritability 
studies. 

The fi~bre characteristics to be consildered are cell length, 
cross-sectional ldimensions and cell wall organization. 
Where pertinent, reference will lbe matde to other features, 
the inheritance of which is known or lbelieved to influence 
these. 

(Qualitative or quantitative evirdence for the heritability 
of such traits in forest trees has been deduced, with vary- 
ing degrees of valiidity, from numerous studies showing 
variation between taxonomic sections of genera, species, 
races, and trees; between F, hybrids and parents in inter- 
species crosses, diploids and polyploi~ds, clones, and open- 
and control-pollinated progenies. 

Although earlier work had justified the conclusion that 
certain fibre characteristics such as cell length were herit- 
able, there was, as recently as 5 years ago, a real need for 
a quantitative indication of the degree to which these 
features are transmissi'ble from parent to progeny and the 
gain to be excepted from selection for them (64). 

Some such quantitative sdata are now available for all 
filbre characteristics mentionetd previously. Unfortunately, 
the number of species covered is not larfge and, understand- 
ably, the amcrunt of work ldone on the conifers has far ex- 
ceeded that on hardwoods. 

The available evidence is presentd and evaluated in the 
first section of this paper. In the second section, the use of 
this information in wood quality improvement program- 
mes is considered, factors influencing the heritability of 
fibre characteristics discussed, anld attention ,drawn to ap- 
parent deficiencies affecting its application on a wider 
scale. 

Evidence for the Inheritance of Fibre Characteristics 

F i b r e  L e z g t h  

Hardwoods. - MEYER-UHLENRIED (37) found distinct dif- 
ferences in fibre length between sections of the genus 
Popu121s. 

PRYOR and DADSWELL (47) reporteld that, in 11-year old F, 
hybrids from a Euoalyptus maideni X E. rubida Cross, thc 
fibre length was intermediate between that of the parents. 
with a degree of segregation evident in the F,. 

BAMBER and HUMPHREYS (1) obtaineld some indication that 
seed source hald an effect on fibre length in 5-year old 
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Eucalyptus grandis (HILL) MAIDEN, but between-source dif- 
ferences were not statistically significant in their rather 
small sampling from six different seed-sources. In Tectona 
grandis L. f., there was significant between-tree variation 
in at  least one of the four seed-sources studied by KEDHAR- 
NATH et al. (30). 

The most conclusive proof of genetic influence on cel! 
length in hardwoosds has stemmed from the discovery that 
natural Populus triploids had superior fibre length to nor- 
mal diploids, with remarkably similar increases recorded 
from different continents, viz., 26 per cent. in American 
work (61), and 21 per cent. in a Russian report (28). 

VAN BUIJTENEN et al. (60) and BOYCE anld KAETSER (6) have 
independently estimated gross heritability for average fibre 
length at  breast height from clonal studies on normal 
Populus tremuloides MICHX. and P. deltoides BARTR. respec- 
tively as 0.35 maximum and 0.30. From studies on triploid 
clonal material, EINSPAHR et al. (14) concluded that fibre 
length und strmgth therein appear to be under "moderate" 
genetic control. 

In view of the obvious advantages of polyploids for fibre- 
length improvement in Populus, it is most encouraging to 
note that the triploids can be quite fertile and, since they 
are capable of transmitting certain of their superior mor- 
phological features to open-pollinated progeny (28), it seems 
reasonable to assume that similar transmission of aldditive 
genetic 'differences in respect of fi'bre length is also pos- 
sible. 

Conifers. - Differences between geographic races of Pi- 
nus pinaster AIT. in tracheid length in the last-formed late 
wood of individual rings aged from 1 to 23 years from pith 
have been reported by NICHOLLS et al. (43), but it was con- 
cluded that the differences between the four races they 
stu'died, although significant, were so small that racial 
selection would have little effect on progeny values in this 
case. ECHOLS (13) found hisghly significant differences be- 
tween fifteen provenances of 17-year old Pinus sylvestris 
L. grown in the Same area for mid-band early wood and 
late woojd tracheid length in the five last-formed rings. 

Significant between-tree variation in tracheild length, 
generally interpreted as probably due to genetic influence, 
has been reported for quite a wide range of coniferc, in- 
cluding: 

Tsuga heterophylla (RAFN.) SARG. - 5th and later rings 
(63) ; 
Pinus radiata D. DON - up to 25 per cent. improvement 
on the mean population curve for length in last-formed 
late woo'd at breast height possible in preselected mor- 
phologically "superior" trees from four populations (41); 
P. radiata D. DON - initial and final length in seedlings 
lcss than 1-year olld from one open-pollinated parent (23); 
Pinus serotina - mean length for the late wood of rings 
20 to 30 inclusive (35); 
Araucaria cunninghamii AIT. - initial length, "final" 
length at 28 years from pith, and rate of increase in 
length from pith outwarlds (53); 
Pinus caribaea MORELET - initial length, mean length for 
the pith to lbark radial Strip, average length at "maturity", 

Silvae Genetica, Band 16, Heft 2 




















