wind ~directionto lay out seed orcha~dsso that all clones
are placeid to leeward of all other clones an equal number
of times. Seed orchards must fulfil a number of conditions
if the seed colleded from them is to be of predictable
parentage. With polycross designs, one such condition is
that the pollen cloud must be evenly rnixed over the orchard, which it can not be on sites with a constant prevailing
wind. Polycross designs are thus unsuitable and directional
designs are needed. With directional designs, if pollination
is assumeld to occur ldownwind of the male parent, seed collected from any one clone has a calculable probability of
containing genes from all other clones in the orchard.
Lay-outs based on BOSE'S balanced incomplete block
designs for three treatments in a block are shown to be
suiltajble and an example is given of an orchard for thirteen
clones which has lbeen planted a t Muguga, Kenya. The basic
unit is a long narrow strip parallel to the wind direction,
in which the clones are arranged in columns of three, but
it is possible to ibreak ithe strip into blocks of convenient
length to suit any shape of site available.

While these orchards were 'designed for Kenya conditions
with constant winds and a long pollination season, they
may be applicable to other sites with a steady prevailing
wind, where polycross designs are less suitable.
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Introduction
Loblolly pine possessing high wood specific (gravity is
desirable as pulpwood because of its potentially high yiel¿l
per volume, leading to a higher cellulose production per
acre for the Same growth rate. I t aliso results in a more
efficient use of machinery in the pulp mills. Loblolly pine of
low woold specific gravity is desirable for its more favorable
pulp and papermaking properties.
The relationship of wood specific gravity to pulp and
papermaking properties is quite complex. Wood specific
gravity is the average result of a great variety of properties
such as specific gravity of the cell wall material, microporosity of the cell walls, proportions of springwood and
summerwood, wall thickness and fi~berdimensions within
springwood and summerwood, and amount of extractives in
the wood. To gain a complete undrrstanlding it is necessary
to accumulate information on the relationship between
each of these factors contrilbuting to wood specific gravity
and the various pulp and papermaking properties.
Considerable evidence has accumulated that wood specific
gravity is strongly inherited. Et is, therefore, expected that
the associated pulip and papermaking properties are also
under strong genetic control. This needts to be verified experimentally. In addition, quantitative information about
the relationshilps is needed. Thus the objectives of the study
described in this paper are:
1. To compare the pulp and papermaking properties 01
several clones selected for high wood specific gravity with
several clones selected for low wood specific gravity.
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2. To determine the relative importance of the various
anatomical faotors inifluencing wood specific gravity.
3. To ~determinethe influence of these factors on pulp
and papermaking properties.
4. To get sorne indication of the inheritance of these wood
and pulp praperties.
For a literature review of the variation and inheritance
of wood properties, one is referrod to GOGGANS
(1961). 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).
I n general, an increase in woad specific gravity has been
associ~atedwith a decrease in bursting strength and an increase in tear strength. More recently, studies by BAREFOOT
(1966) and WANGAARD (1966) indicated strong influence of
some of the fiber dimensions on pulp and papermaking
properties.

Material and Methods
1. Materials

Three lobilolly pine clones selected for high wood specific
gravity and three clones selected for low wood specific
gravity were usefd in this study. 'From each clone four grafts
were selected, resulting in a total of 24 trees. The trees were
approximately 10 years oPd. The wood was collected in the
form of increment cores with a diameter of 11 mm. taken
Tabele 1 . - Standard micropulping conditions

Wood Charge, moisture free basis, g.
Maximum temperature, OC.
Time to maximum temp., min.
Time a t maximum temp., min.
Liquor ratio, ml./g. ovendry
Liquor analysis
Active alkali, as NaOH, g.11.
Sulfiditv, Oo
/

20
172
120
90
12
40

24,7

