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INTRODUCTION

Until quite lately our knowledge of the genetic variation of forest
trees populations was based on the measurements of various morpholo-
gical characters, where in most cases a large number of different genes
are involved. During the last few years a rapid development of the
isvenzyme studies shed quite a new light on this variation. As it has
been shown by numerous authors e.g. Ber gmann (1974, 1978), Lun d-
kvist (1979), Mejnartowicz (1976), Rudin {1974) a surprisingly
great amount of variation has been indicated in populations of various
forest trees species. In the previous paper (Szmidt, 1979) it was po-
stulated that the multiple forms of catalase occurring in Scots pine
haploid macrogametophyte tissue (endosperm) exhibit a simple Men-
delian mode of inheritance according to the one gene two alleles system.
This paper reports the preliminary identification of catalase polymor-
phism in eleven populations of Scots pine originating from Poland.

MATERIALS AND METHODS

Seed material was collected from single trees in 11 populations of
Scols pine originating from different parts of Poland. In each of the
investigated populations 18 to 28 individuals were analysed with the
exception of populations Lubin, Niepolomice and Goleniow where seed
samples from only 10, 11 and 14 trees were available respectively.
The locations of the investigated populations are presented in Fig. 1.
Populations Lubin, Swierklaniec and Niepolomice were established from
seeds of unknown origin while the remaining populations are protzhly
indigeneous. The catalase polymorphism was investigated in the hagoid
endosperm tissue isolated from dormant seeds as described eamlier
(Szmidt, 1979). In order to evaluate the genetic similarity of the inve-
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Fig. 1. Locatlons of 11 investigated populations of Scots pine

stigated populations the genotypic similarity index (I) as proposed by
Hedrick (1971) was used, according to the following formula:

iplx'P/y
L,= tat

m(i Pi+ iP}y)

where Pjz and Py, are the frequencies of the j-th genotype in populat-
lons x and y, and n is the number of genotypes at the locus.

RESULTS

Out of seven catalase variants determined so far (Szmidt, 1979)
3 to 6 occurred in each of the investigated populations (Tab. 1). Variants
C-1 and C-5 were the most widespread and occurred in all poptulations

Table §
Catalace variants frequencies in 11 populations of Scof: pias
Variant o .2 c3 l Cc4 ’ [ B S R oo
Population | : |

Golenidw (Go) 0.722 0.000 0.000 0.000 6.22¥ 0.055
Strzatowo (St) 0.525 0.075 0.025 0.000 0.250 0.050
Maskulinskie (Ma) 0.675 0.075 0.000 0.000 0.200 0.025
Milomlyn (Mi) 0.444 0.111 0.000 0.000 0.417 0.028
Bolewice (Bo) 0.481 0.130 0.037 0.000 6.333 0.019
Babki (Ba) 0.521 0.083 0.000 0.021 6.292 £,083
Lubin (Lu) 0.645 0.035 0.000 0.035 ¢.215 C.035
Swicrklaniec (Sw) 0.518 0.054 0.000 0.000 G.357 0.071
Wioszczowa (W) 0.683 0.045 0.000 0.000 6.205% 6.045
Duszniki (Du) 0.750 0.025 0.000 0.000 0.17% 6.000 ©.350
Niepolomice (ND 0.364 0.136 0.000 0.000 G318 6.0%1 0.0%1
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Table 3
Genotypic similarity (1) among 11 populations of Scots pine
| Go | st | Ma | Mi | Be | Ba | Lu | Sw | Wi | Du | Ni
Go -
St 0.761 -
Ma 0.927 | 0.857 -
Mi 0.77¢ | 0.790 | 0.767 -
Bo 0.8i5 | 0850 | 0750 | 0922 -~
Ba 0851 | 0857 | 0866 | 0927 | 0939 -
Lu 0924 | 0872 | 0961 | 0.802 | 0498 | 0907 -
Sw 0863 | 0875 | 0423 | 0769 | 0916 | 0954 | 0915 -
wi 0942 | 0887 | 09715 | 0818 | 08% | 0915 | 0953 | o0v2s -
Du 0943 | 0789 | o0ved | 0677 | 0534 | 0808 | 0908 | 0.868 | 0.955 -
Ni 0.700 | 0.667 | 0.678 | 0.874 | 0842 | 0901 | 0758 | 0817 | 0703 | 0.571 -

with frequencies higher than 0.500 and 0.100 respeclively. Variant C-7
also occurred commonly however with a frequency of less than 0.100.
The remaining 4 variants occurred in only some of the investigated po-
pulations.

The observed frequencies of different catalase genotypes and the
observed proportions of heterozygotes are presented in Table 2, The
homozygous genotype C-1/C-1 occurred most commonly and had the
most pronounced contribution to the observed homozygosity of the
investigated populations, Highest frequencies of this genotype as well as
the lowest heterozygosity values have been indicated in southern popu-
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Fig. 2. Genotypic distance between 11 populations of Scots pine

lations Duszniki, Swierklaniec, Lubin and in the northern population
Goleniéw. On the other hand, populations Strzalowe, Mitorolyn, Babki
and Bolewice had much higher proportions of heterozygotes. Genoty-
pic similarity (I) values of the investigated populations are presenfed in
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Table 3. The populations genotypically most distinct from all others
were Strzalowo and Niepolomice. The values of genotypic similarity (I}
were then transformed into values of genotypic distance (D=1-I) and
expressed as a dendrite (Fig. 2).

DISCUSSION

Many authors pointed out a marked heterogeneity of Polish popu-
lations of Scots pine (Giertych, 1970; Przybylski, 1972; Cier-
niewskijiand Przybylski, 1978). Also in the present study a con-
siderable variation of the investigated populations has been indicated
with regard to the frequency of occurrence of various catalase variants
and genotypes. Out of 11 populations studied, the most oulstanding one
was population Strzalowo located in the north-easlern part of Poland
(Masurians). It was characterized by a highest proportion of heterozygo-
tes (h=0.600) as well as by the lowest genotypic similarity values in
a comparison with all remaining populations studied (Fig. 2). A marked
heterozygosity of this population has been reported as well by Mej-
nartowicz (1979) for three other enzymatic loci. A relatively high
proportion of heterozygotes has been also observed in another Masurian
population Milomlyn (h=0.556) and in the two western populations
Bolewice (h=0.556) and Babki (h=0.584). It is worth noting, that these
populations originate from the areas known as the most abundant in
valuable pine stands in Poland. Giertych (1970) postulated, that fair-
ly good adaptive value of Scots pine populations from central Europe
could be connected with an increase in their heterozygosity resulting
from the postglacial fusion of the eastern and western ranges of this
species. The above results could support to some degree this postulation.
It must be kept in mind however, that especially in the case of Masu-
rian populations of Scots pine one may expect a considerable variation
even among adjacent stands (Przybylski, 1972; Cierniewski
and Przybylski, 1978). It was also reflected in a relatively low ge-
notypic similarity of the populations Strzalowo, Maskulinskie and Milo-
miyn. Similar differentiation among several Masurian populations has
been found by Mejnartowicz (1979) with respect to the frequency
of occurrence of leucine aminopeptidase and acid phosphatase isoenzy-
mes. However, since many of populations of Polish Scots pine were
established artificially it is impossible to determine whether or not these
differences result from the processes of natural genetic differentiation

On the other hand, there is some evidence from the quanlitativ:
studies that Scots pine populations originating from mountaing e.g. Ko’
lina Klodzka in the deep south of Poland are among the riout pooily
growing populations in our country (Przybylski, 1972; Ciernie v
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skiand Przybylski, 1978). The least heterozygous population found
in the present study was population Duszniki (h=0.350) which in fact
originates from Kotlina Klodzka.

In general the highest proportions of heterozygotes has been obser-
ved in western and Masurian populations, The above differences in he-
terozygosity were mainly due to the different frequencies of the C-1/C-1
genotype, being the lowest in western populations Bolewice {(0.296),
Babki (0.291) and in the Masurian populations Strzalowo (0.300) and
Milomlyn (0.222). The frequency of occurrence of this genotype in sout-
hern populations was much higher and ranged between 0.357 (Swierk-
laniec) and 0.600 (Duszniki). The most striking exception from the above
pattern of distribution of the C-1/C-1 genotype was the southern popu-
lation Niepolomice, which is also one of the most distant population
in a comparison with remaining., The distinctiveness ot this population
has been also pointed out by Mejnartowicz (1979), who suggested
its Austrian origin. Since the results presented here concerned the poly-
morphism of only one genetic locus, the above characterization of va-
ration of the investigated populations cannot be generalized too far. On
‘the other hand however, a general accordance of our data with the re-
sults from other quantitative and enzymatic studies underlines the value
of such investigations.

SUMMARY

The polymorphism of catalase has been studied in 11 populations of
.Scots pine (Pinus sylvestris L.) using starch gel electrophoresis. Three
to six different catalase variants occurred in each of the investigated
populations. The observed heterozygosity ranged between 0.350 and
¢0.600. A highest heterozygosity was observed in populations Strzalowo,
Milomtyn, Bolewice and Babki, originating from the areas known as the
.most abundant in valuable pine stands in Poland, On the other hand,
southern populations considered as the most poorly growing in our coun-
try, were in most cases much less heterozygous.
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ALFRED E. SZMIDT

Zmienno$é genetyczna jedenastu populacji sosny zwyczajnej (Pinus syl-
vestris L.) okreslona na podstawie polimorfizmu katalazy

Streszczenle

Stosujac elektroforeze na zelu skrobiowym, badano polimorfizm katalazy w 11
populdcjach sosny awyczainej (Pinus sylvestris L.). W kazdej z badanych popu-
lacji wystepowalto od 3 do 8 réinych fenotypéw katalazy. Heterozygotycznosé ba-
danych populacji wahala sie od 0,350 do 0,600. Najbardziej heterozygotyczne byly
pnpulacje: Strzatowo, Milomiyn, Bolewice i Babki pochodzace z terenéw znanych
Jako irédlo najlepszych polskich proweniencji sosny. Natomiast populacje potud-
niowe zaliczane na podstawie badan proweniencyjnych do najstabiej rosnacych
charakteryzowaly sie w wickszosci znacznie nizsza heterozygotycznoscia,

AJIb®PEL 3. HIMHAT

Tenetuueckan uamennugocrs odunadyaru nonyAsyud cocHbl 0GLIKHOBOHROL
(Pinus sylvestris L.) onpedesenus HA OCHOBaHUU NOAUMOpPUINA KATAAAILL

Peawwme

C noMowmio 3MeKTpuYoOpesa HA KPAXMAJALHOM Tese GHA HCCICROBAH  1HOANMOPHIIM
Katanass B 11 nonyasunsax oot ofuikitosension (Pinus sylvestris L.). Bo Bcex iccie-
JAlyeMHX NONYJAAUMAX BcTpevasoch or 3 no 6 pasnpix ¢enominos xartanasw. [eteposnror-
OCTb HecaeayeMbix nonyasuuit KosaeGanacs ot 0,350 mo 0,600. Camon Goabutoit rere-
PO3NTOTHOCTLIO XapaKTepuzoBatuch nonyasusy Crkanroso, Muwvomawsni, Bonesuue n Ba6-
KH. BuilueyKasaiible mOnyasitui H3BecTHH Kak oM H3 aywwnx B [losswe. lOxinie no-
IyASHIHH, KOTOPLIE HAa OCHOBAHHH MpPOBEHEHIHONHEIX HCCASNOBANI XapaKTepH3yloTea Xyji-
(WIMH IOKa3aTennMi{ pPocTa, iMeqHl 3HAYHTENLHO MEHbUIYIO CTenedb reTepo3iHroTHOCTI.



