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Toclay I rvoulcl like to tell you briefly about the efforts of
forest geneticists io improve the quality of forest trees. What
do we mean by quality? Here, the consumer has the first word.
The trees we proriuce are primarily for timber production, and

the timber growing and wood-using industries give us our
guidelines. Nevertheless, mally of the characteristics sought
by these industries: are of interest to geneticists working prim
marily with shad.e trees. For example, tolerance of freezing,
resistance to droLight and diseas€, I r o w t h rate, stem form,
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;'r these .'.. "::tainll'of impoltance ir-r cletermiriing the qualitl'of a shacle tlee.
Thelelole I hope that u,hat T have to sar. about flolest-tlee im-
provement rvill illustrate horv the science of genetics nral' be
applied to satisft' 1'orrr needs. Yon can see that forest geneti-
cists ancl geneti,rists cclncelned u'ith shade-tlee improvement
Itave a lot irr comnron.

\Yher-r I'oLr coirsumers can give the geneticists a ,.lescription

of )'our icleal tret,, then or-rr job is to rietermiue ho\t' to pi'oduce
snch a tree. Ulfirr-rateh., r,vhen ne unclerstand the genetic me-
chanisms governing the characrters rvith u,hich the cousumers
ale concernerl, thc tree bleeclel can plocluce such tlees in aburt-
dance.

But let me trik more about hor.r' the {orest geneticists in'
vestigates the role of genetics in determining the palticular
chalacters nnder consideration. The filst iob $'g nrust do is
to learn something of the genetic variation u'ithin the species
of tree u'ith rvhich -voll are concernecl. This variation is of three
types 

- 
that lvhich is dLre to lacial differences r.r'ithin the spe'

cies ; that u.hich Is irssriciated rvith indivitlual trees; and that
*'hich can be induced :rrtificalil, in a tree.

Next u,e mu::t l()arn more abont the differences betu'een
individr:al trees in an1' particnlar ar"ea. Yor-r all knou'that some
trees are tall and thin u'hile others are short and squatty. Some
have light, thin fr,rliage; others have dark, clense foliage. When
the forest geneticist studies indiviclual tree variation, he is con-
cerned u'ith tlvo ilLlestions. Filst horv are such characters as

bi'anching or color or tree form inherited (the genetic mecha-
nism) ? Second u'hat are the relative roles of heredity and en-
vironment in determining the expression of a character (heri-
tabilitl') ? First we must knou' horv to manipulate the genetic
mechanisms to produce the desired. character. We breed parti'
cular individuals tcgether to prodnce progenies of known par'-

entage, and lve anah.Ts these progenies to find the genetic me-
chanisms controlling the character. Second r.r'e must know to
r,vhat extent the expression of this character is influenced b-v

the environment. We grou' progenies of knorvn parentage in
uniform environnrents to find the extent to r,vhich the expres-
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sion of the character is depenclent upon hereditl' and upotr en,
virorrment.

I.-inally, geneiicists can -sometimes procluce ne\\- r'ariability
bj' manipulating the germ plasm of a tr.ee. !\Ior.ds like "mu-
tants" ancl "polypioids" ma;,' not be strange to yor-rr ear', for thel'
are lt'ords used to triescribe the ever'1-da1. pr.oducts of cr.op breecl-
ing. Geneticists ulso can induce snch var.iation by tr:eating
seeds or pr-rllen w'ith X-ra1's, cold or. heat shocks, iLnci certairr
chemicals. At pres:ent very little of this artificial u'ork is being
done, for lve have 1-et to exploit the tr.entenclous range clf vari-
ability u'hich nature has providetl us in our natir.e folest tr.ees.

We can pror:eerl to combine characters ollce we krrorv the
i'ange of their valiabilitl. and somethirrg of their genetic con-
trol. We do this b1' selecting indivicluals bearirrg one or. lrrore
desirable charactcrs ancl b.v crossing these indir.iduals to brins
their clesirable characters together'.

The work at the Forest Sen'ice's Institute of tr'orest Gelc
tics at I'lacerville, California, illustr:rtes both of these facets of
tree improvement. trirst, u.'e select representatives of tlesir-
able species <tr of desirable geographic str.ains. This involves
considerable field trar.el and laboratory analysis in stuclies of
clistribution and variation in the species. 'fhen r,r'e bi'ir.rg r,rul'
srelected germ piasms together b1. controlled breecling techni-
(lues. We control breeding by isolating the female conelets
within a pollen-proof bag to prevent their being pollinatecl b1-
undesirable strav males. When the female flor,r'ers are lrecep
tive, $.e dust thenr u,ith pollen from the selected male parent.
Eighteen months iater r'r'e collect the fer"tile seecls resulting from
this union. In the follou'ing 1'ear these seeds ale planted in
our nurser.v where rve studv the char.acteristics of the offsprirrg.

This techniclue has produced some remarkable hybrids, tu'o
of which I would like to mention here. By combining the in
sect resistance of Coulter pine, a non-commercial timber. species,
with the ercellent timber quality of Jeffre_v pine. rve have pro-
duced a hybrid of r-cceptable commercial value rvith seven times
the insect resistance of the Jeffr.e1. parent. These h.vbricls are
nolv being planted in large nllmbers in California forest planta-
tior-rs. B1' combii'ring the drought-resistant but slow-grorvilg
knobcone pine .vith the rapid-grou'ing but frost-suscetttibir:



N{onterey o'"", 
''l'n"'" 

;;;;'; ilil;;"; i. a,"'*r't ,*
sistant, fi'ost resistant, and capable of exceptionally rapid
grou'th, rvithout sacrificing rvood quality. At the Institute of
F orest Genetics ihis hybrid has grown more than 30 feet in
height in the first 8 years and more than 90 feet at 30 years age.

These hybrids illustrate the improvement that can be made
in only a feu' chilracters - 

grou'th rate, tolerance to climatic
extrernes, and pest resistance. Other characters, lvhich may
pertain more specifically to shade tree quality, can be improved
irr a similar manner.

Most forest geneticists are not u'orking specifically toward
improving shade trees; -vet the results of our present research
have incidentally provided some potentially valuable shade

trees. Work all across the countrl- is being done by forest ge'

netics in the empioy of federal, state, and plivate organizations.
They are investigating eastern hardwoods' northern spruce, fir
and hemlock, pines, and man1,- other groups of commercial trees.

Actually, there is no limit to the improvement which we can
effect in the shade trees of today'. The process of tree improve-
ment is a dynamic one resembling, for example, that of today's
automobile incius'rry. As Mr. Righter, the director of our In-
stitute of Forest Genetics, says, "Next year nobody will be hap-
p.v with a 1957 model car." So the improved trees of today
will be but the bas;e of improvement for the trees of tomorrow.


