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BACKCROUND

Yhat kind ot foreste do we want?

Kenya's forests and of the worid, are . undergoing profound changes. The
natural forests withtheir jumhle of sizes and species are giv .ng way tow

forests of uniform size, unform species, uniform age, all neatly spaced.

The trees themselves are being transiormed -

These changes and yet more - to the fungi, the bacteria, to tle very
seil of the forest - are being brought about by one other change, the most
fundamental of all ; a change in our relationships to the forest. We

have begun to "Manage" the forests, and in so doing, we ourselves are -

being transformed.

We once were simply wood cutters - harvesters - we are attemp:ing to

become as well growers - forest farmers.

Done well, forest management can yield almost incredible benefits.
Done badly, the harzards are appalling. The difference will lie in the

choice we take.

HiSTORY OF SELECTION

The selection of species is still not a precise science and is largely
reliant upon personal knowledge, judgements and experience augmented
by literature reviews. Thorough knowledge of the planting site, the
proposed end-use of the trees and of the range of potentially siitable
species avallable is required.

(Boland 1987).

All tree planting programmes require clearly stated objectives before
planting can start with all econcmic, 3taff and time-frame constraints
carefully analysed and documented. A study of expected goals :nd final

results of similar projects, including personal visits if possitle,

are desirable pre-planting exercises.

Few individuals or groups have all this knowledge. It is therefore essential

that a research component inlvoving specles, seed sources, management



and silvicultural eoptions be built into new programmes. Although

ghere have been instances where a2 single species has been chesen

and planted widely from the start ome should be aware that new 'miracle'
species often have not been adequately tested and may not meet the preaject’'s
expectations. .

The problem of selecting tree species for non—industrial uses :'n

developing countries has been made more difficult because of the recent

world awareness of the importance of forestry to rural develeopnent.

Coupled with this is the pressure to achieve results quickly. Unfortunately,
Thae w2 s P TEy .
,often lack of experienced Efor the work involved. Reliable information

on the ecology, silviculture, and utilisation characteristics of many

of the potentially valuable species i3 still unavailable and hampers

their selection. Typically emphasis fs still given to fast-growing

trees for fuelwood, shelter, and agroforestry uses but with acquiékion

of information it may be possible to trade-off species with rapid

growth for those with slower but greater resistance to drought. fire

Oor pests, lesser water and nutrient requirements, or providing other products
than wood. Compounding this problem is the difficulty in properly .

evaluating species performance, especially for those species providing

more than one product or benefit.

EVOLUTION

As a result of evolution - plants and animals sharing the earth with
us ~ have been classified into discrete and identifiable categories
termed taxa (singular taxon). Some taxa include members that :zre
only physiologically distinguishable; others manifest clearly unique

visible structural differences. An example of the former may lbe two

Eucalyptus camuldensis provenances thiat look quite alike but are

differentially hardy.

Science concerns .itself with methods of classifying life forms. One
logical way of arranging the plant kingdom is by evolutionary relation-
ships. Very closely related taxa are grouped as sub-units of the same
species; most distantly related and distinctive taxa fall into groups
of higher rank. The name attached to an oraganism not only identifies

it, but relates it to all others.

The basic taxon usged in classifying living ornisms 1s the species
(singular and plural). This was presumed by early botanists to be the

unit of creation, the distinctive entity (Janick et al. 1981). Species



may be subdivided into subspecies or varieties, for additiona) identificarion.
These are impertant because they represent natural variation thzt we

base work on species and provenance se.ection, Selection for improvement

is one element of a domestication process that is often considered for

incresed vields,

e

Trees unlike agricultural crops, have been difficult to improve zenetically,

because of their long generation times and the prevalence of out-breeding-

Although some genetic gains have been echieved, foresters have traditionally
improved yield and {form by provenance transfer. Recently, howevor, they
have started to use techniques of clonal foresty in exploiting the

considerable amounts of genetic variation present-within wild populations.

As man began influencing.which . .rees he would produce  in forests, and
further, began planting and. husbanding forests, domestication of

forest trees- surely commenced. ‘Today, tree breedegs can -¢all on centuries
cof wisdom accumulated during.the:domEStication'df'burJagrfculturzl

plants and amimals, and decades;pf-EXperieﬂcefwithﬁapplying the principles
- of genetics and evolution-toacreate@modaTnfbreeding'theorY“and practice.
This paper addressed problems and strategies of tree species selection

in forestry. |

There are two levels of .selection. te: be. distnesed fiathis paper. -These are: -

..a) Selection from the original ‘gemetics vn?%ﬁﬁilitY‘within a gpecies.

(1) Selection of desired genes or trees

- (14) Converting these-gene packagesainturgtnwing ItEQ!“tdzﬁg—:—'

harvested as renewable resource

b}  Selection at:=a gpecies-level far.zhoselspétieéftﬁét?Eéve¥des%red

characteristics. Tl ot
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a reserve of variability to better buffer against diseases, insects, and
other environmental insults which wreak havoc with our ecologically-fragile,

genetically-narrow modern crops.



Selection pressure

The intensity with which the environment tends to alter the 1requency o a
particular allele in a given populaticn. It is neot possible to given an

absolute value for selection pressure. However, by comparing the survival
of individuals with different alleles, a measure of fitness of one relative

.«

to another may be derived.

Natural Selection

The action of the environment, as cppesel teo the action of man, or individual

organisms such that those possesing genotypes better suited to the

environment will survive and reproduce m»re successfully than thote with less

favourable genotypes, which will eventually die out. By this process the

characteristics of a population will chaige according to the nature of

the environmental pressures acting on them. Over a number of gencrationss

the population may diverge into a number of distinct groups each cdapted

to a particular microenvironment. This process will be hastened if there are
barrier <o gene {low between the groups. The concept of natural relecction

is the conerstone in Darwins theory of evolution.

Allele : (Allelomorph) A form in which a gene may occur. Different
alleles of a gene give rise to different expressions of a character. Hence
alleles for 'green' and 'yellow' are alternative expressions of the gene

governing the characteristic for seed colour.

SPECIES RANGE AND TOLERANCE

The tolerance of a species is represented by the range of climatic and soil
conditions within which it can exist and reproduce. The expressicn

ecological amplitude is sometimes used to describe this range of conditions.

Some speciles can exist only in a very narrow range, whereas others can

tolerate a broad spectrum of environmental conditions.

In ecological literature, many theories of tolerance have been prcposed.
One defined in terms applicable to crops that is of great interest

to ecologists and geographers is by V.E. Shelford. This is statec as follows:

1. species with a wide range of tolerance are likely to be widely

distributed.

2. When one environmental factor is limliting, the range of tolerznce

to others is likely to be decresed,
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Poles and posts are very important for home and fence building many

paris of Teny-.
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