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Abstract. In the present study the genetic structure of Shanma and
Shaoxing duck populations. One hundred ninety blood samples of ducks in
south of China, Zhejiang province were collected. The genomic DNA was
isolated and characterized genetically using nineteenth microsatellite markers.
Species-specific alleles identified in the studied populations for 9 loci in the
Shaoxing breed and 8 loci in the Shanma breed can be used to mark
individual lines for constructing cross-breeding schemes. The information index
in the Shaoxing breed ranged from 0.034 (SMO12) to 2.381 (APL2), in the
breed of Shanma - from 0.032 (APL83) to 2.076 (APL12).

The maximum actual heterozygosity was at the APL12 locus (0.897 in
the Shaoxing breed, 0.848 in the Shanma breed). The minimum actual
heterozygosity was 0.010 (APL83) in Shanma breed and 0.011 (SMO12) in
the Shaoxing breed.

The obtained results at the present study indicated that characterization of
genetic diversity by employing molecular tools is a prerequisite in developing
strategies for conservation and utilization of duck genetic resources.
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Introduction. The development of DNA based markers has had a
revolutionary impact on gene mapping and more generally on all of
animal and plant genetics. During the last two decades, different classes of
molecular markers have become available for evaluation of genetic
diversity within and between different populations.

Microsatellite markers are now been widely used for the detection and
description of micropopulation processes occurring in the populations of
domestic animals for the effects of various factors of breeding pressure [11].

Molecular genetic maps will provide insight into the genome organization
and chromosomal localization of cloned genes, and also provide a framework
for the identification and location of major genes associated with economically
important traits [5]. Microsatellites or Simple Sequence Repeats (SSR)
consist of a variable number of tandem repetitions of short DNA molecules
found in all prokaryotic and eukaryotic genomes [21]. Microsatellites have
been extensively used in forensics, genetic mapping, population genetics,
evolutionary studies, migration [20, 4, 17, 2, 12, 8, 16, 19, 14]

Microsatellite loci distributed throughout eukaryotic genomes, making them
the preferred genetic marker for high resolution genetic mapping [13, 1,7].

In recent years, rapid advances have been made in the development of
molecular genetic maps. High-density linkage maps are now available for
many farm animals, such as cattle, pigs, and goats. In contrast, mapping
studies in avian species are much less advanced except in the chicken.

Asia is considered as the homeland for ducks holding 90 percentes
of the world duck population. According to FAO (Food and Agriculture
Organization) data for the year 2000, there were about 45 breeds in China,
and in Europe in the meantime, there are only 36 [23]. 27 dairy ducks (China
Agriculture Press 2004), which are predominantly distributed along the
Yangtze River and the southern regions of China. Many of these local varieties
of ducks have valuable genetic features. The populations of poultry in Asia, is
an interesting model for population analysis. Because

F — Fixation Index.

Hy — Hp
Hg

Values close to zero are expected under random mating, while
substantial positive values indicate inbreeding or undetected null alleles.
Negative values indicate excess of heterozygosity, due to negative assortative
mating, or eterotic selection.

Results. Table 2 represents the observed allele numbers, size range
and frequency in 19 microsatellite loci in Shanma (population 1) and
Shaoxing (population 2) duck populations.

Polymorphisms are important components for discrimination of
populations and individuals. Based on this information, are shown in table 2,
the 19 loci identified 114 alleles (population 2) and 128 alleles (population 1).
The number of different alleles (Na) for each polymorphic locus ranged from 2
(APL82, APL81, APL83, SMO12, SMO13) to 17 (APL2). On average, one
locus had 6.737 alleles in populations 2 and 6,000 of alleles in the population
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1. The effective number of alleles (Ne) was 2.747 in Shanma and 3.202 in
Shaoxing population, respectively (Table 2).

1. Describes the primers of microsatellite loci

Loci

Primer sequence(5 - 3" )

2

Repetitive sequence

3

Annealing
temperat
ure, °C
4

APL

APL
11

APL
12

APL
23

APL
26

APL
36

APL
83

APL
82

APL
81

APL
80

S01-F CGCTCTTGGCAAATGTCC
S01-R
GATTCAACCTTAGCTATCAGTCT
CC

S02-F
TTGCATCAGGGTCTGTATTTTC
S02-R
AACTACAGGGCACCTTATTTCC
S03-F
AAGAGACACTGAGAAGTGCTATT
G

S03-R
AGTTGACCCTAATGTCAGCATC
S04-F
GCTGAGATGCTCCCAGGAC
S04-R GAAGAGGCAGTGGCAACG
S05-F
TGAGCAGCTGTCTGGTATCTATT
C

S05-R
AACAGGGATAACATGAGAAGTGG
S06-F
TCCACTGGGTGCAAACAAG
S06-R
ATGCTTTGCTGTTGGAGAGC
S07-F CTGCTTGGTTTTGGAAAGT
S07-R
GAATAAAGTAACGGGCTTCTCT
S08-F
GCAGGCAGAGCAGGAAATA
S08-R
GGACCTCAGGAAAATCAGTGTA
S09-F GCAAGAAGTGGCTTTTTTC

S09-R
S09-F GCAAGAAGTGGCTTTTTTC

S10-F
TTGCCTTGTTTATGAGCCATTA
S10-R
GGATGTTGCCCCACATATTT

(CA)15GA(CA)32AAA(CAA)4

(GA)25

(GA)27

(TG)13(TC)3(TG) TCCG(TG)
3sTCTN(TG)7;CG(TG)2(TCys(T
Gp(TC)STG

(CA)11(GA)9

(CA)13GA(CA)3(GA)(CA)GA
(CA)10GA(CA);GA(CA),TA(C
As
AsGAsT(CA);A(CA)s

(CA)o

(AC)12

(AT)a(GT )1

60

60

60

60

55

60

55

55

55

58
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Continuation of Table 1

1] 2 | 3 [ 4 ]
ST1-F
A%'— CATCCACTAGAACACAGACATT (TTCC)1s 55

S11-R ACATCTTTGGCATTTTGAA

apL S12-F GAACACAACTGCTTTGCTA

78 S12-R (GT)o(AT)s 55
AACCAAGACAGAATAATCCTTA
S13-F

APL GTATGACAGCAGACACGGTAA

77 S13-R
TCACTTGCTCTTCACTTTCTTT

cmo S14-F CATCTTTGGCATTTTGAAG
11 S14R (GGAA)13(GGGA) 15 45
CTCCACTAGAACACAGACATT
S15-F
SMO GATTCAAATTTGCCGCAGGATTA
7 S15-R
TTTTCACCCAGTTCACTTCAGCC
S16-F
SMO CATTGTTCATTGTTTCTTCTTCA
10 S16-R
TCCTAGCGACAGCAATTCTAATG
S17-F
SMO GCAGTTGTTTTGGAGGACAGACA
11 S17-R
AAATCAACCAAAGAGGCATAGCC
S18-F
SMO TGTTCATCAAAAGCAGAGAGGGG
12 S18-R
CCTGGTGGGATAGGTTTAAAATG
S19-F
SMO GGGCTTGAGGCATACACTCCCTA
13 S19-R
ACCATCTTCCTTTCCTCCCAACC

(GT)1o 55

(GT)12 55

(TG)s1 55

(TG)12GA(G)13(AG)s 68

(TG)oT11 47

(TG)13(AC)(TG):2 58

Population 1 had polymorphic 94,74 % of loci, while population 2 - 89,47
% of the loci. A total of 19 loci examined in the species population Shanma,
only one locus was monomorphism (SMO10), in a population of Shaoxing
such monomorphic loci had two (SMO10, APL83). According to the results of
19 studies of the loci in population 1, there was only one locus of the
monomorphism (SMO10), and population 2, two of these loci (SMO10,
APLS83).

The number of alleles and the expected heterozygosity (He) values can
provide important information for the discrimination of individuals and breeds.
The index of expected heterozygosity ranged from 0,011 (SMO12) to 0,892
(APL2) (population 2), and from 0.010 (APL83) to 0,824 (APL12) (population
2). The Wright's fixation index indicates a slight excess of heterozygotes at 7
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loci in the population Shanma (APL11, APL12, APL13, APL83, APL82, APL80,
SMO11, SMO13), and 5 loci in the population Shaoxing (APL11, APL12,
APL13, APL82, SMO12).

2. The observed allele numbers, size range and frequency in 19
microsatellite loci in Shanma (population 1) and Shaoxing (population 2) duck
populations

Locus Pop| Na Ne I Ho He uHe PIC F
1 APL2 1 12 3,747 1,759 0,657 0,733 0,737 0,711 0,104
2 16 9,120 2,359 0,846 0,890 0,895 0,880 0,050
> APL11 1 8 3,375 1,395 0,737 0,704 0,707 0,660 -0,048
2 5 3,737 1432 0,791 0,732 0,736 0,688 -0,080
3 APL12 1 10 6,213 2,021 0,828 0,839 0,843 0,822 0,013
2 16 6,365 2,134 0,879 0,843 0,848 0,825 -0,043
4 APL23 1 11 4,142 1,653 0,798 0,759 0,762 0,720 -0,052
2 12 4774 185 0,846 0,791 0,795 0,762 -0,070
5 APL26 1 4 3,757 1,350 0,465 0,734 0,738 0,684 0,367
2 4 2448 1,071 0,505 0,591 0,595 0,530 0,145
6 APL36 1 6 3,405 1,409 0,667 0,706 0,710 0,658 0,056
2 8 4360 1,718 0,736 0,771 0,775 0,744 0,045
1 2 1,010 0,032 0,010 0,010 0,010 0,010 -0,005

7 APL83 2 1 1,000 i . . . i i
8 APL8? 1 2 1,246 0,349 0,202 0,198 0,199 0,178 -0,023
2 2 1,092 0,180 0,088 0,084 0,085 0,081 -0,046
9 APLS1 1 2 1,766 0,625 0,394 0,434 0,436 0,340 0,092
2 2 1,565 0,547 0,341 0,361 0,363 0,296 0,056
10 APL80 1 9 4865 1,713 0,818 0,794 0,798 0,765 -0,030
2 8 4,085 1614 0,703 0,755 0,759 0,721 0,069
11 APL79 1 8 2105 1,177 0,394 0,525 0,528 0,503 0,250
2 9 1,902 1,036 0418 0,474 0,477 0,443 0,120
12 APL78 1 3 1,031 0,088 0,030 0,030 0,030 0,030 -0,012
2 3 1,183 0,342 0,165 0,155 0,155 0,149 -0,066
13 APL77 1 4 2616 1,043 0,596 0,618 0,621 0,544 0,035
2 4 2894 1179 0,516 0,654 0,658 0,589 0,211

14 CMO11 1 9 2281 1,271 0455 0,562 0,564 0,539 0,191
2 9 1,908 1,046 0429 0,476 0,478 0,446 0,099
15 SMO7 1 5 2,048 0,944 0,576 0,512 0,514 0,448 -0,125
2 4 1,901 0,831 0,429 0,474 0,476 0,410 0,096

1 1 1,000 - - - - - -

16 SMO10 2 1 1,000 ] ] ] ] ] ]
17 SMO11 1 5 2547 1,152 0,626 0,607 0,611 0,547 -0,031
2 8 2602 1,278 0,560 0,616 0,619 0,573 0,090
18 SMO12 1 2 1,198 0,305 0,141 0,165 0,166 0,152 0,144
2 2 1,011 0,034 0,011 0,011 0,011 0,011 -0,006
19 SMO13 1 3 1176 0,311 0,020 0,150 0,151 0,141 0,865
2 3 1,080 0,179 0,077 0,074 0,075 0,072 -0,035
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In our study the effective number of alleles (Na) ranged 6,000 in
Shanma and 6,737 for the Shaoxing duck population (Table 2), which
corresponds to the Hui-Fang L. study.. The average heterozygosity for the two
breeds was 0.442.

Analysis of the allele frequencies of two populations for APL2 locus in
animals of the two breeds identified 19 different alleles. Polymorphism in the
population 1 due to of 11 different alleles, which occur with a frequency of from
0.010 0.485, and population 2 had 16 alleles of this locus with a frequency of
from 0.005 to 0.154. Half of the population 1 carried the allele 119 distribution
of frequencies it was characterized by asymmetry. In the population 1, alleles
from 117 to 253, was represented with a frequency of 0.010 to 0.485. In
population 2 were more uniform distribution of frequencies of different alleles
(from 0.05 to 0,154) with a wide range (from 119 to 273). Alleles from 255 to
273 were characteristic only for the Shaoxing population. In the Shanma
population also we did not find allele 243. The alleles of Shanma population
were shorter, the distribution of their frequencies shifted to the left compared
with the Shaoxing population. According to the obtained results the allele 243
and alleles from 255 to 273 can be considered as characteristic only for the
population 2.

Hui-Fang L. et all, 2010 [9] found only 7 different alleles of this locus in
10 egg ducks in China. The locus APL11 has 8 alleles from 90 to 124. In
population 1 all of these alleles had a frequency of from 0.005 to 0,449.
Shaoxing's population had only 5 alleles APL11. According to the results of
allele 122 was found with maximum frequency in Sanma (0,449) and Saoxing
(0,368) duck populations. It is possible to assume that this locus is being
attracted to performance selection.

The Locus APL11 is represented by 8 alleles from 90 to 124. In
the Shanma population, all these alleles with frequencies from 0,005 to 0,44.
Because populations are not linked their distribution not implies a founder
effect. The locus APL12 belongs to one of the most polymorphic among the
locuses we studied. It is represented by 18 different alleles. For the Shanma
population, 12 alleles of this locus were characterized with a frequency of
0,005 to 0,293 and for the Shaoxing population it was founded 17 alleles with
a frequency from 0.05 to 0.225. According to the obtained results the allele
156 was found in the both populations. The Shaoxing breed was more
polymorphic in this allele.

The locus APL23 (S4) is represented by 15 alleles. In the population 1
were 11 alleles with frequency from 0.005 to 0.303. The population 2 had 12
alleles with a frequency of 0,005 to 0,324. In the two populations, the most
frequent were three alleles: 144 (with a frequency of 0.303 in the Shanma and
0.225 in the Shaoxing populations), 198 (0.293 and 0.324) and 254 (0.242 and
0.214). Some alleles was characteristic only for the Shanma population (227,
252, 273) and other (148, 158, 188, 229) were found only in the Shaoxing
population.

The locus APL26 (S5) is represented by 7 alleles that were encountered
in both populations of investigated breeds. In the population 1 the frequency of
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alleles was 0.020-0.303 and the population 2 was characterized by
frequencies of 0.027-0.291. 7 alleles were detected at APL 26 of the MIAO
Zhog-wei (effective number of alleles - 3,0452, RIS - 0,6239) [25].

The locus APL36 (S6) is represented by 9 alleles. In the Shanma
population there were 7 alleles of this locus with a frequency from 0.015 to
0.333. The Shaoxing population had 9 alleles with a frequency from 0.022 to
0.308. Thus, the APL36 locus of the Shaoxing population turned out to be
more polymorphic, only 157 (0.022) and 198 (0.022) alleles were found in it.
The most frequent alleles were 175 (0.318 and 0.308) and 193 (0.333 and
0.165) alleles. The locus APL83 (S7) had only 2 alleles. The Shanma
population has allele 154 with a frequency of 0.995, and an allele of 155 -
0.005. The Shaoxing population was monomorphic to allele 154. The locus
APL82 (8) was represented by only two alleles, among which the allele 184
with a frequency of 0.889 (Shanma population) and 0.956 in the Shaoxing
population. The animals studied by this locus differed from the results of the
MIAO Zhog-wei research into four breeds of egg ducks, including Shanma
breeds, which were characterized by 4 different alleles (effective number of
alleles - 2.5159, RIS - 0.5202) [25]. The locus APL81 (9) had two alleles,
among which the allele 136 was dominated by population 1(0.682) and
population 2 (0.764).

The locus APL80 (10) presented with 10 alleles in Shanma and 8
alleles in the Shaoxing duck populations. Among these alleles, allele 120 had
the highest frequency as a Shanma population (0.313) and in the Shaoxing
population (0.379).

The effective number of alleles in two populations (4.964 and 4.085) was
consistent with those of MIAO Zhog-wei with co-authors who found in four
breeds of egg ducks, including Shanma breeds at the APL 80 locus identified
9 alleles (effective number of alleles - 4, 8827,Polymorphism Information
Content Index (RIS) - 0.77701 [23]. The locus APL79 (11) is represented by 11
different alleles, among which the allele 227 (0.672 in the Shanma and 0.703
in the Shaoxing duck populations) are most commonly encountered. For the
Shanma population 8 alleles were characteristic and 9 alleles for the Shaoxing
population. The genus Shaoxing was more polymorphic in the locus of APL79,
and there were alleles 219, 223, 258, which were not found in the Shanma
population. In the Shanma population 262 and 266 alleles were present, which
were not in the Shaoxing population. The polymorphism of locus APL79 can
be used to determine the origin of ducks from these groups.

The locus APL78 (12) had 5 alleles, among which the allele 213 was
found most often (with a frequency of 0.904 in the Shanma and 0.571 in the
Shaoxing populations). The ducks of the population 2 have allele (210), which
is not in the population 2. The Locus APL77 13 had 4 alleles, among which the
Shanma population more often met alleles 196 (0.496) and 194 (0.328). The
same alleles had a high frequency in the Shaoxing population (allele 194 -
0.412, allele 196 - 0.396). Breed-specific alleles for this locus were not
detected in the studied groups.
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The locus CMO11 (14) is represented by 13 alleles, of which the allele
228 was most common (0.631 in the Shanma and 0.698 in the Shaoxing duck
populations). Breed-specific alleles 227, 264, 267 have been identified for the

Shama population, which were not presented in the Shaoxing population. In

the Shaoxing population the alleys of 220, 229 and 260 were specific for the

breed.

The locus SMO7 (15) is represented by 6 alleles from 182 to 190. In the
second population, the most frequent. Tables 3 and 4 describe the results of

the analysis of private alleles and individual microsatellite loci.

3. Summary of Private Alleles by Population

\ Shanma n = 99
116 118 132 143

APLZ 0,010) (0,015) (0,010) (0,010) - - -
9 104 118

APLTT 0,005) (0,005) (0,005) - - - -
146

APLIZ 00 - i i i i i i
226 252 272

APL23 5005) (0,010) (0,005) - - - -
156

APLES  qlocs - i i i i i i
98

APLBO o O0s) - i i i i i i
262 265

APL79 " 0020) (0,061) - - - - - -
264 268

CMO11 0.020) (0,066) ~ - - - - -
188

SMO7 9005y - J J } J } }

Shaoxing n = 91 ‘

\plo 243 255 257 250 261 263 265 273
(0,016) (0,104) (0,005) (0,066) (0,022) 0,011) (0,005) (0,005)

npL1p 120 124 134 140 144 164 166
(0,011) (0,005) (0,016) (0,005) (0,011) (0,027) (0,022)
148 158 188 230

APL23  0038) (0,033) (0,016) (0,005) - - -
158 198

APL36  0022) (0,022) - - - - - -
219 223 258

APL7S  0.005) (0,016) (0,022) ° - - - -
220 260

CMOTT 0005) (0027) - - - - - -

SMO11 182 204 208 i i i i i
(0,033) (0,005) (0,022)
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4. The Genetic Polymorphism of 19 SSR Loci

Size
Locus | range Na Ne I Ho He uHe PIC F
(bp)
APL2 117-273 20 6,996 2,259 0,747 0,857 0,859 0,844 0,128
APL11 90-124 8 3,667 1,459 0,763 0,727 0,729 0,686 -0,049
APL12 120-167 17 6,638 2,161 0,853 0,849 0,852 0,833 -0,004

APL23 144-275 15 4,484 1,803 0,821 0,777 0,779 0,744 -0,057
APL26 147-158 4 3,302 1,276 0,484 0,697 0,699 0,643 0,305
APL36 157-210 8 3,958 1,607 0,700 0,747 0,749 0,713 0,063
APL83 154-155 2 1,005 0,018 0,006 0,005 0,006 0,006 -0,003
APL82 184-186 2 1,170 0,276 0,147 0,145 0,146 0,135 -0,013
APL81 136-138 2 1,673 0,592 0,368 0,402 0,403 0,321 0,084
APL80 97-124 9 4826 1,753 0,763 0,793 0,795 0,766 0,037
APL79 219-277 11 2,022 1,185 0,405 0,505 0,507 0,484 0,198
APL78 210-218 3 1,101 0,223 0,095 0,091 0,092 0,089 -0,037
APL77 190-197 4 2,790 1,135 0,558 0,642 0,643 0,572 0,130

—
-

CMO11 220-279 2110 1,241 0,442 0,526 0,527 0,504 0,160
SMO7 182-190 5 1,977 0901 0,505 0,494 049 0431 -0,022

SMO10 96 1 1,000 - - - - - -

SMO11 178-207 8 2600 1,269 0,595 0,615 0,617 0,566 0,033

SMO12 70-72 2 1,105 0,199 0,079 0,095 0,095 0,090 0,169

SMO13 199-201 3 1,130 0,268 0,047 0,115 0,116 0,112 0,589
Mean - 7,105 2,819 1,032 0,441 0,478 0,479 0,449 0,095

1

SE - ,282 0,427 0,166 0,069 0,070 0,071 0,70 0,036

Discussion. An analysis of the distribution of microsatellites by 19 loci
in two populations of shaman and Shaoxing breeds indicates a high level of
their polymorphism and a lack of close inbreeding. Species-specific alleles
identified in the studied populations for 9 loci in the Shaoxing breed and 8 loci
in the Shanma breed can be used to mark individual lines for constructing
cross-breeding schemes.

The number of different alleles for each polymorphic locus ranged from
2 (APL82, APL81, APL83, SMO12, SMO13) to 18 (APL2). A total of 19 loci
identified 114 alleles in the Shaoxing breed and 128 in the Shanma breed. In
the middle of the population of the Shaoxing breed, 6 alleles accounted for one
locus, and in the breed of Shanma - 6.74 alleles. The effective number of
alleles (Ne) was 2.747 in the Chanma breed and 3.202 in the Shaoxing breed.

Polymorphous were 94.74% of loci in the Shanma population and
89.47% in the Shaoxing population. In total of 19 investigated loci in the
Shanma breed population, only one locus was monomorphic (SMO10), in the
population of Shaoxins of such monomorphic loci there were two (SMO10,
APLS83).

The information index in the Shaoxing breed ranged from 0.034
(SMO12) to 2.381 (APL2), in the breed of Shanma - from 0.032 (APL83) to
2.076 (APL12).

The maximum actual heterozygosity was at the APL12 locus (0.897 in
the Shaoxing breed, 0.848 in the Shanma breed). The minimum actual
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heterozygosity was 0.010 (APL83) in Shanma breed and 0.011 (SMO12) in
the Shaoxing breed.

In the Shaoxian breed, the expected heterozygosity was in the range
from 0.011 (SMO12) to 0.892 (APL2), in the breed of Shanma - from 0.010
(APL83) to 0.824 (APL12)

These results will provide useful information for genetic diversity studies
in ducks and for the development of duck traceability systems in the market.
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FEHETUYHE PIBHOMAHITTA TA NONYNAUIMHA CTPYKTYPA MNMOPIQ
KAYOK WWAOCIHb TA WWAHMA 3A MIKPOCATENITHUMU NOKYCAMMU

C. KocTteHko, O. KoHoBan, A. Yenira, . Koponb, M. lopoweHko, J1. Jly, C.
by, J1. Xyanr, U.XyaHnr, J1. Ii

AHomauis. lNpoaHanizoeaHa 2eHemu4YHa cmpykmypa nornynsyit Ka4ok
LllaHma ma LlllaociHb 3a sukopucmaHHs 0eg’amHaousmu MikpocamesiimHux
JIOKyci8. 13 Kposi Ka4oK Ha niedHi Kumaro, rnposiHuii YxeussH 6yno sudineHo
ma rnpoaHarnizoeaHo cmo 0es'sHocmo 3pa3skie 2eHoMHoi [JHK. BusierneHi
rnopodocneyucpivHi aneni 0515 9 nokycie y 0ocnidxysaHuUX rnornynsauisgx nopoou
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LllaociHb ma 8 roKycie nopodu LlllaHma MoOXxHa eukopucmosysamu Orisi
i0eHmucpikauii okpemux siHid.

IHgpopmaujtHut iHOekc y nopodi LLlaociHb konueascs 8id 0,034 (SMO12)
0o 2,381 (APL2), y nopodi llaHma - eid 0,032 (APL83) do 2,076 (APL12).
MakcumarnbHa chakmudHa eemepo3uzomHicmes byna e nokyci APL12 (0,897 y
rnopodi llaociHb, 0,848 y nopodi LUlaHma). MiHimanbHa akmu4dHa
eemepo3uzomHicme cmaHosuna 0.010 (APL83) y nopodi LLlaHma ma 0.011
(SMO12) y nopodi LLlaocCiHb.

OmpumaHi pe3ynibmamu 8 O0aHoMy OOCJIOXeHHI roKa3anu, Wo
xapakmepucmuka 2eHemu4yHo20 Pi3HOMaHImHSA  3a  B8UKOPUCMAaHHS
MOEKYSPHUX [HCMPYMEHmIe € HeobXxiOHO yMOB0K PO3pobku cmpameail
36epeXxeHHs1 ma 8uKopucmaHHs1 2eHemuYHUX Pecypcie Kaqku.

Knrouyoei cnoea. Anas platyrhynchos, ka4ka  ceilicbKa,
nopodocneyugiyHicmb, Shanma, Shaoxing

FTEHETUYECKOE PA3HOOEPA3UE U CTPYKTYPA nonynauumn noron
YTOK LLAOCUHb U LUAHMA MO MUKPOCATEJNIUTHBIM JIOKYCAM

C. KocteHko, O. KoHoBan, A. Yenwura, 1. Koponb, M. [lopoweHko, J1. Iy,
C. by, J1. Xyanr, U. XyaHr, J1. Jln

AHHOmMauus. Vicrionb3oeaHue dessimHaduamu MUKPOCamesnumHbIX
JIOKycO8  r10380JIUI0  fpoaHanu3upogamb  2eHEeMUYECKYlo  CmpyKkmypy
nonynayult ymok LllaHma u LllaocuHb. U3 kposu ymok Ha to2e Kumas,
nposuHyuUU Yxay3siH bbir10 8bI0EIEHO U MpoaHaiu3uposaHo cmo 0esssHocmo
obpasuyoe eeHomHolU [JHK. BbisiernieHHble nopodocrneyuuyHbie annenu 0ns 9
JIOKycoe 8 uccriedyembix norynsayusix nopoodsl LllaocuHb u 8 r1okycoe rnopodsbi
LllaHma MOXHO ucrosib308amb 0711 UdeHmughukauuu omaoesibHbIX fIUHUU fpu
1OCMpPOEHUU CXeM CKpeujusaHUsl.

BbisierieH uHopmMayuoHHbIU UHOeKC rnopodsbl LllaocuHb npedena om
0,034 (SMO12) 0o 2,381 (APL2), nopodki LllaHma - om 0,032 (APL83) 0o
2,076 (APL12). MakcumarnbHas ¢hakmuyeckass 2emepo3u2omHocmb bbinia 8
nokyce APL12 (0,897 y nopoObl LllaocuHb, 0,848 y nopodsl LllaHma).
MunumarneHass ¢akmu4yeckass e2emepo3ucomHocmb cocmasuna 0.010
(APL83) y nopoos! LLlaHma u 0.011 (SMO12) y nopodsbi LLlaoCuHb.

lMosnydyeHHbIe pe3ynbmambl 8 daHHOM uccriefogaHuu rokasasu, 4mo
xapakmepucmuKka eeHemu4yecko2o pa3Hoobpasusi fpu  UCrofb308aHuU
MOIEKYMSPHbIX ~ UHCMPYMEHmMo8  sieniiemcs  HeobxoO0uMbiM  yCrioeueMm
pa3spabomku cmpameauli COXpaHeHUsI U UCIMOIb308aHUS 2eHEMUYECKUX
pecypcos ymku.

Knrwo4eenble cnoea. Anas platyrhynchos, ymka OomauwHss,
nopodocneyugpuyHocmb, Shanma, Shaoxing
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