
plus 2.0 percent sucrose) and on a 10 percent aqueous 
sucrose medium. Pollen of lodgepole pine and limber pine 
faileld to germinate. Highest germination of lblue spruce 
pollen was oibtained from pollen stored at  50 percent re- 
lative humidity; culture meldium hald no significant effect. 
Highest germination of ponderosa pine pollen was obtained 
from pollen stored at 25 to 50 percent relative humidity 
and cultureld on the aqueous sucrose medium. 

In a second experiment, pollen stored a t  50 percent re- 
lative humidity and 0 to 4O C. for eleven years was cultured 
on 0, 5, 10, 15, 20, and 25 percent aqueous sucrose solutions. 
Optimum concentration for germination of blue spruce pol- 
len was 15 percent; 5 percent for ponderosa pine pollen. In  
1954, optimum concentration for gerrnination of fresh pol- 
len from the Same lots was 10 percent for both species. 
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Introduction 

Afforestation with exotic pines in Rhodesia had been in 
Progress for 30 years and some 70,000 acres had been 
established before tree breeding was initiated in 1958. By 
then well over half the planted area comprised stands of 
Pinus patula while P. elliottii and P. taeda accounted for 
m x t  of the remaintder. The iinportance of P. radiata had 
diminished because of its susceptibility to ldisease. It was 
evildent that the growth rate and health of the first three 
species was satisfactory, provilded sites were carefully 
selected, but that improvements were desirable in other re- 
sp2cts. The phenotypic variation in stem, crown and timber 
characteristics appeared to warrant the establishment of 
an improvement programme (HODGSON anld BARRETT, 1962). 

Initially, plus trees were selectejd for the establishment 
of clonal seed orchards. Forty such trees of P. patula have 
so far been selected from 3,600 acres of local stands more 
than 12 years old. Their frequency is estimated at  1 in 31,500 
trees remaining in stands selectively thinned to an average 
of one-third of the original density. Plus tree clones 
have been ranldomised in suitalbly isolated seed orchard 
areas at altitudes lbetween 5,500' an'd 6,100'. An additional 
seven clones have lbeen acquired from other countries and 
most oi these have been incorporated in the seed orchards. 
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I t  was provisionally intended to assess the general com- 
bining abilities of selected clones by a polycross test, to be 
followed in sulbsequent years Dy diallel crosses among the 
fbetter comlbiners (HODGSON an'd BARRETT, 1962; HODGSON, 
1963). The limited number of progenies planted to date are 
those derived from early work undertaken to gain practical 
experience in controlled pollination techniques. 

In 1964 it was realised that, particularly in the early 
stages of the ~breeding programme, the progeny testing 
method used should not only identify the brst general and 
specific combiners, but should also yiel'd information on 
population genetics. It was therefore ldecided to review the 
existing proposals. 

The progeny test plan described here is the outcomr of 
this review in which it was possible for a forest geneticist 
and a biometrician to participate with local forest research 
staff. 

The Intended Function of Progeny Testing in Rhodesia 

The improvement programme must provide for a local 
seed source that will yielmd continuous and adequate quan- 
tities of seed representing the maximum improvement at- 
tainalble at the time of supply. 

The respective merits of clonal and seedling seed orchards 
have been much discussed elsewhere (see for example the 
first issue of Silvae Genetica 13, 1954, devoted to this sub- 
ject). It is necessary here only to record the local reasons 
for the choice of progeny tested clonal seed orchards as the 
intended source of improved P. patula seed. 

The continual acquisition 01 new plus trees, changing 
utilisation requirements and different rates of improvement 
in the various traits, all imply that seed orchards require 
periodic reconstitution. Routine progeny testing is essential 
in order to determine the optimum constitution at any 
given time. Clonal seed orchards have the advantage that 
















