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Introduction 

Mechanical pulping gives high yields and avoids the pol- 
lution caused by chemical pulping. Despite these advan- 
tages, mechanical pulps are presently limited in use be- 
cause of low strength, poor brightness and bleachability, 
and tendency to yellow on exposure to daylight. 

The brightness of mechanical pulp is related to the colour 
of the wood it was made from. Since the colour of pine 
sapwood can be characterised from measurements of 
brightness, absorption coefficient and scattering coefficient, 
reduction in pulpwood colour is a possible way of improv- 
ing the brightness and bleachability of high-yield pulps, 
thereby extending their use (WILCOX, 1975). 

The objective of this study was to determine if wood 
brightness, and subsequent mechanical pulp brightness. 
can be improved by clonal selection, and if so, whether it 
would be to the detriment of other wood properties. Meas- 
urements were made of the wood brightness, absorption 
coefficient and scattering coefficient in certain clones of 
loblolly pine (Pinus taeda L.) currently used in seed or- 
chards. Interrelationships of optical properties with wood 
density, latewood percent, compression wood percent and 
position in the tree were also investigated. 

Materials and Methods 

Source of Wood 

The trees studied were grafts of 37 selected clones of 
loblolly pine growing in the Schenck Forest clone bank of 
North Carolina State University at  Raleigh, North Carolina. 
The grafts were 12 years old, and contained no heartwood. 
Sixty two trees, representing 1 4  ramets per clone, were 
felled and scion samples taken in May 1972. 

Sampling Procedure 

Disks: Four pairs of 5-cm thick disks were cut from each 
tree at approximately 1, 3, 5 and 7 metres above the graft 
union, and labelled disk pair, 1, 2, 3 and 4 respectively. The 
disks were free of knots, and were at  least 15 cm from a 
major branch or from a graft union. Diameters of disks 
ranged from 5 to 23 Cm. The upper disk in each pair was 
used for determining percent compression wood. All other 

wood measurements were made on the lower disk of each 
pair. 
Segments within disks: Depending on disk diameter, 1-3 
segments were sampled per disk. The segments were ap- 
proximately 5 cm wide and 5 cm thick, and were cut radi- 
ally across the disk without regard to the occurrence of 
compression wood. 

Blocks within segments: Either one or two blocks were 
cut from each segment. Where two were cut, the block from 
the outer part of the segment (rings 6-10) was labelled 
block 1, and that from the inner part (rings 1-5), block 2. 
This enabled detection of possible differences in wood 
properties between the two age categories. The number of 
blocks sampled from each disk was roughly proportional to 
the amount of wood in the disk. 

Blocks were cut to the following specifications: (a) one 
face a near-perfect radial surface with latewood bands 
parallel to the edges and perpefidicular to the surface; 
(b) no exposed pith; (C) the outerrnost growth layer of the 
disk excluded because of possible incomplete lignification 
and latewood formation; (d) the radial surface with ap- 
proximate dimensions of 4.2 cm parallel to the latewood 
bands and 3.2 cm across. Block thickness was not critical, 
but had to be approximately 3 cm in the tangential direc- 
tion. Specimens with these dimensions were just small 
enough to fit in the holder of the microtome, and provided 
shavings big enough to Cover the aperture of the Elrepho 
photometer used Ior reflectance measurement (WILCOX, 
1975). 

Prepared blocks were washed in distilled water to rc- 
move sawdust and stored in darkness at  4O C in polythene 
bags charged with nitrogen gas. All blocks were assigned 
at  random to individual bags so as to avoid possible co- 
variances within clones due to common storage conditions 
of the blocks or to common settings of the Elrepho photo- 
meter. 

Shavings within b1ocks:Twelve shavings, 80-90 pm thick, 
were cut from the radial face of each block with a micro- 
tome and two used for determination of optical properties 
and latewood percent. The remaining ten acted as the opa- 
que pad for brightness measurements. 
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