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Introduction 

The genetic improvement of wood and fiber properties 
has resulted in apprehension among wood, and pulp and 
paper technologists regarding the possible adverse in- 
fluence that may result from attempts to produce trees 
having extremes in wood quality. In loblolly pine (Pinus 
taeda) pulpwood high specific gravity is associated with 
higher pulp yield per unit volume, higher cellulose produc- 
tion per acre at comparable growth rates, and more ef-- 
ficient use of pulping machinery. At the Same time, therc 
is a loss of quality with respect to a number of strengt11 
properties and printability. 

VAN BUIJTENEN, et al. (1968) discussed the complex nature 
of wood specific gravity - pulp and paper property inter- 
relationships and emphasized that specific gravity is the 
average result of a number of factors including the specific 
gravity of cell wall material, microporosity of cell walls, 
proportion of springwood and summerwood, wall thickness 
and fiber dimensions within the springwood and summer- 
wood, and the level of extractives in the wood. 

Excellent literature reviews on the influence of wood 
properties on pulp and papermaking properties were made 
by DADSWELL, et al. (1959), BESLEY (1959), and DINWOODIE 
(1965). General trends in wood property - pulp and paper 
property research emphasize that increases in wood spe- 
cific gravity are accompanied by increases in tearing 
strength and reductions in bursting strength, breaking 
length, and fold endurance. Recent studies by BAREFOOT, 
et al. (1966) and WANGAARD, et al. (1966) demonstrated a 
strong influence of certain fiber dimensions on pulp and 
paper properties. The study described is a follow-up on an 
earlier study by VAN BUIJTENEN, et al. (1967) and was initiated 
to gain a greater understanding regarding the influence 
of wood specific gravity on pulp and paper properties. 
More specifically the objectives are to: (1) compare pulp 
and paper properties of selected high and low specific 
gravity loblolly pine clones, and (2) investigate the in- 
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fluence of a limited number of wood and fiber properties 
on pulp and paper characteristics. 

Materials and Methods 

Materials 

In an earlier study cited above, three loblolly pine clones 
selected for high specific gravity and three clones selected 
for low specific gravity were examined using 11 mm. in- 
crement core samples. In the present study a single tree 
from each of the six clones was cut and representative disk 
and chip samples obtained from the merchantable stem for 
use in further investigations on wood, pulp and paper 
property interrelationships. The trees being compared were 
grafted individuals and were approximately 10 years old. 
Table 1 summarizes the wood and fiber characteristics of 
the six clones. The values presented are average values 
based upon measurements made using increment core 
samples from four trees per clone. The packing density 
data presented in Table 1 are defined as the specific gravity 
of the cell wall and are calculated as the specific gravity 
divided by the percent cross-sectional area occupied by the 
cell walls. 

Measurements on Wood 

Measurements on wood included specific gravity, per- 
cent summerwood, fiber length, fiber diameter, cell wall 
thickness, percent lignin, alcohol-benzene extractives, and 
compression wood. For some characteristics, measurements 
were available from both breast height increment core (IC) 
[VAN BUIJTENEN, et al. (1967)l samples and whole tree (WT) 
samples based upon a series of disks taken at 0, 3, 5, 8, 19, 
and 13 feet along the stem. Specific gravity was determined 
using a water-displacement procedure and is the ovendry 
weight divided by the green volume, The compression wood 
values are based upon grid counts made on disks on which 
the compression wood areas had been outlined using a 
light box. Values for whole tree (TVT) summerwood per- 
cent were obtained from disk samples by linear measure- 
ment of springwood and summerwood along two radii 
located approximately 180° from each other. Whole tree 
values for the above properties were calculated by weight- 
ing the disk data on a wood volume basis. Fiber length 
measurements were determined on unbeaten pulp samples 
by projecting the fibers on a ground-glass screen at n 

Table 1. - Wood properties of loblolly pine clones determined from increment core samples. 
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1) Packing density is defined as the specific gravity of the cell walls and is calculated as the wood specific gravity divided by the 
percent cross-sectional area occupied by the cell walls. 
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