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Population selection and genetics of woody plants lack now

knowledge of easily identifiable and informative characters of

trees which could facilitate insight into regularities of changes

in the intrapopulational structure of the species in response to

internal (genetic) and external (enviro~uental) factors. Of par-

ticular theoretical ~d°practi~al interest in this respect is

dissymetry of plants which is essential for studies of the natu-

ral differentiation of the species and highly important for under-

standing evolution process.es in natural populatio~](Urmantsev,

I97~; Khokhrin, I~84; Nikulin, I987).
V~riabilit2 and natural selection have long been established

to be the moving force of evolution of species. Intraspecific se-

lection, in its turn, is based on adaptive disparity Of individu-

als, which is determined by numerous factors whose joint influence

affects the frequency of occurrence and the growth of different

genotypes in a population.

All the characters that affect directly or indirectly the

survivability or the competetivenes are generally agreed to be

selective. Among ~uch characters of the common pine (Pinus sil-

vestris L.) and the European fir (Picea abies L. Karst.) i~ the

phyllotaxis dissymmetry of the epicormic shoot.

The pine and the fir are the principal and most valueable

timber species in the forests of North-~estern Russia (Leningrad,

Novgorod and Pskov Distriets). With respect to the direction of

the leaf arrangement spiral on the epicormic shoot, two f~ms are

distinguished, viz. the laeotropic (L~ and dextrotropic (D) forms.

Investigations of the intraspecific dissymmetric variability

of the pine and the fir were carried out for many years both in

natural populations and in plantation cenoses of this region, ma-

king it possible to establish a biological and ecological dispa-

rity of the L and D forms of these @ecies (Golikov, I~SI, I985;
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Golikov, l~artsev, 1987).

At pre~ent there is much straightforward evidence obtained

from natural populations which indicates with certainty that the

L ~orms of the species in question occur more f~equently (by 5

to 26~) ~d grow better (by ~ to 21 ~ in diameter and height) on

dry and fresh so~is, ~hile the D forms, on the co.ntrary, ~re mo-

~e frequent (by 7 to 26 ~ ) on moist a~d wet soils. ~2he analysis

oZ the diss~mnetric forms i~ terms oZ selection categories and

habitat conditions sho~s that sample and growing-stock ~rees ma-

ke up the bulk (67 to 84% ) of the L ~orms on d~ained soils.

These categories are considerably les~ frequent among ~he D

forms (58 to 65 ~). The frequency of occu~enceand the growth of

t~e L and D for~s were reported to depend noticeably on the fo-

rest type in~ pine forests of Karelia as well (Bakshaeva, 1975).

It was established by studies of the co~e c~op capability

of the dissy~m~etrical pine and Zir forms that o~ ~ois$ soils the

D forms yield ~8..~o 18.2fgmore seeds ~ham ~he L forms; seed

yields of the L forms proved to be 12.9 to i6.S higher on dry

~nd fresh soils. ~2he~e di~erences are statistically certain

(~act.~ ~0.0i)" ~ii this proves a reproductive disparity of the
dissy~m~etrio for~a~ ~der different ecological conditions.

in order to estimate the adaptability and the growth of the

L a~d D forms under different ecological conditioms, studies we-

re ~ade of 5 ~o 8 year old test crop~ descending from different

populations. The growth data for these plantations follo~ a pat-

tern similar 9o that revealed for natural populations, thereby

confirming that there is a substantial adaptability disparity

betv~en the L and D forms and that each of the fo~ms needs ~pe-

ciflc environmental condition, s fo~ its fast gmow’th and

y~eldt
~he f~equency of occurrence of the forms in question in

the progeny of imdiv~dual $~ees and populations was studied on

one-ye~.~plant~ gro~ ~der identical conditions. It ~as ffo~d

that the habitat co~di~ions off the mother trees ~d populations

affec~ considerably the m~nerical proportions of these~ forms

the fi~s~ generation. The progeny of a majority of ~rees ~d po-

pulatioms growing on dry a~d fresh soils show a predominamce of

the L fo~m, while seeds off h~-aid habi~a~ ~rees give mos$1y ~he

D forms. ~he occurence difference for the two forms ranges
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son appears to be related to the genetic mechanism, in accordance
with the hypothesis by Khokhrin (1977) on numerically non-equiva-

lent primary (zygote level) ratio of the L and D forms. Therefore
the frequency of occurence of these forms is governed not by natu-
ral selection aloneiof significant importance are also genetic

factors. Thus a low adaptive value of this or that dissy~mnetric
form, Coupled to a negative correlation of the seed-yielding
pacity and the growth rate, results in a lower frequency of occu-
rrence of the form i~ new generations thereby disturbing the ge-
netic equilibritun of the population.

An essential growth-affecting factor for ~he for~.~s rudder

study is the stand density. The experimental finding for I0 year
crops with stand densities varying from i to il thousand per hec-
tare indicate--that at lower densities of cz.op, rudder identical

soil conditions, th~ L form trees show a better~ro~ w~’ .~n The lar-
gest reliable difference betw~en the forms in favour of the left-

hand one is recorded at sparse plantations (I to 2 thou. ha), the
differences un the diameter and the height being I5-16 % and 5-12~J~
respectively. In the high-density (Ii thou. ha) crops the D forms
demonstrated a better growth of 15 % in the diameter and 8 )~ in

the height. ~he comparatively rigid intraspeeific oo~petition of
the L and D forms develops with the plant~hg density, Showing the
D forms to be more competitive under more severe conditions. Jud-

ging by the fact of a higher frequency of occurrence of the D
form pines rudder the forest canopy (Khokhrin, 1984), the different
response of the t~vo forms to the crop densityiappearsto be related

primaril~ to the illu~ination level. The light competition, influ-
enced by ~ree shape parem~eters and stand density and apparently
aggravated by the root competition, affects substantially the
growth rates of the L and D forms of the fir.

.The fir forms respond differently to herbicides (propaesin

and glyphosate), the D forms in 5-I0 year crops and in the nursery
showing a better herbicide resistance. The difference materialized
in numerical ratios of the forms in the m~rseries and i~ their
growth in the crops.

The above-quoted ~esults of inves.t-igations of dissy~etric
forms of the pine and the fir i~.~ North-~estern Russia poin~ v~ith

consistency- to the fact that the L and D± ~orms~ are adaptively

non-equivalent and differ with certainty in such vital~olog~cal"



parameters as the growimg capacity~ the seed yield capability,

and the competitive ability. The regularities established by the-

se s~udies have sigtti£icaht impor~amce for population biology and

forest selection.
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