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The polymorphic loci of prealbuminl, prealbumin2, albumin, postalbumin, pretrans-
ferrin, posttransferrin, macroglobuline, transferrin and the indicator of population
similarity according to L. A. Zhivatovsky were used for determination of the genetic
consanguinity of six Mergini species from the order Anseriformes. The results have
shown the greatest similarity between Clangula hyemalis and Mergus merganser (R =
= 0.9891) and the greatest difference between Melanita nigra and Mergus albelus
(R = 0.8040). The following sequence of genetic similarity of the six Mergini species
has been determined according to the aggregate of allele frequencies of 8 polymor-
phic loci: Long-tailed Duck (Clangula hyemalis), Smew (Mergus albelus), Goosander
(Mergus merganser), Harlequin Duck (Histronicus histronicus) Common Scoter (Me-
lanita nigra), Common Goldenye (Bucephala clangula).
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INTRODUCTION

A maximum number of features determining the unique
character of a species must be evaluated in order to
estimate phylogenetic divergence and convergence. The-
se features are the result of genes’ activity and show
interspecies consanguinity. The species in various taxo-
nomic levels are compared according to cytologic, morp-
hophysiologic, etiologic, embryiologic and other featu-
res. Evaluation of individuals according to structural
differences of their macromolecules (proteins, enzymes,
DNA) also is very popular for interspecies consaguinity
investigations. For this purpose the immunogenetic met-
hods of typification of antigenic structures, two-dimen-
sional electrophoresis allowing to identify a great varie-
ty of individual proteins, restricting analysis of DNA
fragments, investigation of polymorphism of microsa-
tellite DNA, investigation of genetic polymorphism of
DNA by random amplified polymorphic DNA polyme-
rase chain reaction are used. The use of molecular mar-
kers also facilitates investigations of morphophysiologic
variability, there interspecies relationships could be con-
fined by evaluation of genotype frequencies and allele
concentrations in the appropriate loci [1].

Thus, the abundance of features characterising the
uniqueness of a species determines the variety of met-
hods for the investigation of interspecies relationships;
the initial data in the majority of cases are related with
the frequencies of morphs (genes, genotypes, phenoty-
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pes) in the groups of individuals under study. In our
investigations, for evaluation of interspecies consangui-
nity of the Mergini tribe according to the frequency of
morphs, we used the indicator of similarity according
to L. A. Zhivatovsky. This indicator was used because
of the following advantages: 1. Insignificant changes of
widely spread morphs and also disappearance or up-
raise of rare morphs have a little impact on the digital
value of this indicator. 2. The indicator of similarity
does not depend on the parameters characterising dif-
ferent morphs. 3. The contribution of a morph to the
digital value of such parameter is proportionate to the
frequency of the morph [2].

The order Anseriformes of waterfowl comprises
about 150 species of ducks, geese, mergansers, and
phalamhedies all over the world. The current taxono-
mic grouping of the order Anseriformes derive princi-
pally from the classic work [3] and to a lesser extent
from earlier investigations [4-7], where systematists
generally agreed upon the composition of the tribe
Mergini as of a monophyletic group. Earlier morpho-
logical studies provide a differing, fragmentary and
often phenetic assessment of interspecies relationships
within the tribe [8, 9].

MATERIALS AND METHODS

Blood sera of the following species of the tribe Mer-
gini have been used for investigations: Long-tailed Duck
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(Clangula hyemalis), Goosander (Mergus merganser),
Common Scoter (Melanita nigra), Smew (Mergus albe-
lus), Common Goldeneye (Bucephala clangula), Har-
lequin Duck (Histronicus histronicus).

The blood samples were obtained during expedi-
tions and put into tubes with heparin in order to pre-
vent coagulation. The plasma was obtained after ery-
throcite sedimentation during centrifugation at a speed
of 1500 rpm. Electrophoretic investigation of blood
serum proteins was made by using a multi-layer sys-
tem of polyacrilamide gel [10, 11]. The gels were pre-
pared [12] and the fractionation of isozymes was per-
formed at the direct current of 110 mA (260 V). The
arrangement of protein fractions in the electrograms
and protein classification were assessed by protein elec-
trophoretic mobility [13]. The allelic variants were
resolved by a direct side-by-side comparison of mig-
rating proteins on the same gels. Non-specific proteins
were screened by using multi-layer 7.5% polyacrilami-
de gels with Tris-EDTA-borate (pH 8.3-8.4) and Tiis-
glycine (pH 8.3-8.4) buffers. The following parame-
ters were used for determination of biochemical poly-
morphism: the frequency of genes, the parameter of
genetic similarity (r) according to L. A. Zhivatovsky
(r = ZVpg, there p and q are the frequencies of mor-
phs of comparable populations according to the I
number).

RESULTS AND DISCUSSION

Electrophoretic analysis of non-specific proteins of in-
dividuals from Mergini tribe species reveals diallelic

genetic systems of prealbuminl (Prl), prealbumin2
(Pr2) albumin (Al), postalbumin (Pa), pretransferrin
(Prtf), posttransferrin (Ptf), macroglobuline (Mc) and
one polyallelic system of transferrin (Tf). The data of
the analysis of gene frequencies of the species studied
are provided in Table 1. The greatest differences ac-
cording to the frequency of alleles have been detected
between Goosander (Mergus merganser) (F = 0.25,
S = 0.75) and Common Scoter (Melanita nigra) (F =
=1, S = 0) and also between Common Goldeneye
(Bucephala clangula) (F 1, S = 0) and Smew
(Mergus albelus) (F = 03333, S = 0.6667) in the
diallelic genetic systems of Pr2 and Prtf, respectively.
Statistically reliable differences have been detected
among the majority of allele frequencies in the poly-
allelic genetics of transferrin in all species of the tribe
Mergini.

Based on the frequency of alleles in 8 poly-
morphic loci, calculation of genetic similarity of
Mergini tribe species has been made according to
the indicator of L. A. Zhivatovsky. The value of
this indicator never exceeds 1. It equals to 1 only
in the cases when the species compared are equal
according to frequency of morphs, and it is equal
to zero when the populations have no common
morphs. This statement has been confirmed by our
data provided in Table 2, indicating that Mergus
albelus and Melanita nigra as well as Mergus mer-
ganser and Melanita nigra are most proximate accor-
ding to indicator » which equals to 1.0 in the dial-
lelic genetic systems of Ptf and Mc, respectively. A
great genetic similarity has been detected among Mer-

Table 1. Gene frequency of the Mergini tribe species
Species Prl Pr2 Al Pa Prtf | Ptf | Mc Tf
Clangula S=04138 S=05862 S= 05690 S=05172 S=04483 S =0.3621 S =0.4655 a=0.3108
hyemalis F=0582 F=04138 F=04310 F=04828 F=05517 F=0.6379 F=0.5345 b=0.1897
c=0.344
d = 0.1552
Mergus S=05278 S =0.75 S=03611 S=06111 S=03889 S=05278 S=05 a = 0.3056
merganser F =04722 F =025 F=06389 F=03889 F=0611 F=04722 F=05 b =0.1944
¢ =0.2222
d=0.2778
Mergus S=0.5833 S=05833 S=04167 S=0.6677 S=0.6667 S=0.5 S =0.4167 a=0.625
albelus F=04167 F=04167 F=05833 F=03333 F=03333 F=05 F=0.5863 b=02917
¢ =0.0833
Melanita S=05714 S=0.0 S=05714 S=04286 S=02143 S=05 S=0.5 a=0.5
nigra F=04280 F=1.0 F=04280 F=05714 F=0.787 F=05 F=05 b=0.5
Histronicus S = 0.4375 S =0.625 S =0.3125 S =0.875 S = 0.357 S =0.625 S=0.625 a=04375
histronicus F =0.5625 F=0375 F=0.6875 F=0.125 F =0.643 F = 0.375 F=0375 b=04375
c=0.125
Bucephala S = 0.45 S =0.35 S=05 S =0.55 S=0.0 S =045 S=0.35 a=0.25
clangula F=0.55 F =0.65 F=05 F =045 F=1 F=0.55 F =0.65 b=0.5
c =025
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Table 3. The common indicator of similarity (R) of the Mergini tribe species

. Clangula Mergus Mergus Melanita Histronicus Bucephala

Species . . . .
hyemalis merganser albelus nigra histronicus clangula

Clangula hyemalis - 0.9891 0.9741 0.9107 0.9755 0.9597
Mergus merganser - 0.9685 0.9110 0.9683 0.9357
Mergus albelus - 0.8040 0.9818 0.9311
Melanita nigra - 0.920 0.9394
Histronicus histr. - 0.9495
Bucephala clangula -
systems of proteins and enzymes, among allelic and  14. Sruoga A, Mozalien¢ E, Paulauskas A, Slavénaité S,

nonallelic genes and for other purposes.
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TARPRUSINIO GIMININGUMO NUSTATYMAS
ZASINIU (ANSERIFORMES) BURIO MERGINI
TRIBOJE

Santrauka

Polimorfiniai prealbuminyl, prealbuminy2, albuminy, po-
stalbuminy, pretransferiny, postransferiny ir transferiny
lokusai kaip molekuliniai Zymenys bei populiacijy panasu-
mo rodiklis pagal L. A. Zivatovskj (R) buvo panaudoti
tarprii§inio giminingumo nustatymui tarp 6 Mergini tri-
bos, priklausancios Zasiniy (Anseriformes) risiy biriui.
Didziausias genetinis panasumas buvo nustatytas tarp
Clangula hyemalis ir Mergus merganser (R = 0,9891), o
labiausiai skyrési Melanita nigra ir Mergus albelus (R =
= 0,8040). Pagal 8 polimorfiniy lokusy aleliy dazniy visu-
ma nustatyta tokia Mergini tribos rasiy genetinio pana-
Sumo seka: lediné antis (Clangula hyemalis), mazasis dan-
Ciasnapis (Mergus albelus), didysis danciasnapis (Mergus
merganser), (Histronicus histronicus), nuodégulé antis (Me-
lanita nigra), klykuolé (Bucephala clangula).



