AHOTAIMU HA MATEPUAJIUTE
1o 4. 76. ot lIpaBniannka 3a PAC na ITY”IIancuii XujieHaapcku”, BKJIIOYUTETHO
CAMOOIIEHKA HA IIPUHOCUTE
Ha gou. 1-p Teomopa Aranacosa CraiikoBa,
NPe0CTABEHN 32 pelleH3MpPaHe 110 HACTOSAIIMS KOHKYPC 32 3aeMaHe Ha aKaJjeMHYHaTa
AJIBKHOCT ,npodecop” mo obaact Ha Bucmie oOpa3zoBanue 4.Ilpupognu Haykwu,
MaTeMaTHKa U MHpopmaTuka, npodgecnoHaHO HanpaB/eHne 4.3.bnonornyecku Hayku

(I'eneTuka — O01Ia ¥ MONYJIAIMOHHA T€HETHUKA)

I. Ily6sinkanuu B pedpepupanu cnucanus ¢ IF

1. Staykova T. 2008. Genetically-determined polymorphism of nonspecific esterases and
phosphoglucomutase in eight introduced breeds of the silkworm, Bombyx mori, raised in
Bulgaria. 8pp. Journal of Insect Science 8:18, available online: insectscience.org/8.18. (IF
0.963) (yumupana ¢ 17 nybauxayuu, 7 om koumo 6 cnucanus ¢ IFISIR)

Isoenzymes are very suitable markers for the study of the inter-breed diversity of the
silkworm Bombyx mori L. (Lepidoptera: Bombicidae). More than 250 breeds have been raised
in Bulgaria, which are not very well studied with regard to the isoenzymic polymorphism.
Polymorphism of nonspecific esterases from pupal haemolymph was analyzed, as well as of
phosphoglucomutase from different organs of larvae, pupae and imago, from eight introduced
breeds. Electrophoresis in polyacrylamide gels was used. A polylocus control of nonspecific
esterases and possible monolocus control of phosphoglucomutase was ascertained. Biallele
and triallele polymorphism of phosphoglucomutase locus and in three of the esterase loci was
determined. The allelic frequencies of the polymorphic loci in each breed were analyzed.
Inter-breed differences were found in different allelic frequencies, different heterozygosity
and polymorphism.

2. Staykova T., Ivanova E., Grekov, D., Avramova K. 2012. Genetic variability in silkworm
(Bombyx mori L.) strains with different origin. Acta Zoologica Bulgarica, Suppl. 4, 87-92.
(IF 0.309) (yumupana 6 5 nyoruxayuu, 1 om koumo 6 cnucanue ¢ SJIR)

Genetic diversity within and among ten silkworm Bombyx mori strains was investigated using
isoenzymes of four metabolic enzymes viz., phosphoglucomutase (PGM), malate
dehydrogenase (MDH), acid phosphatase (ACP) and aspartataminotransferase (AST) by
polyacrilamide gel electrophoresis (PAGE). Three of the studied enzyme systems - PGM,
MDH and ACP manifested intra- and inter-strain polymorphism with three or five alleles.
AST was monomorphic in all strains tested. The observed heterozygosity was found to range
from 0.000 to 0.266. Allele frequencies of all loci were used to estimate NEI’s (1972) genetic
distance, which was found to range between 0.004 and 0.457 among the strains studied. A
perusal of genetic diversity within and among strains indicated that 34.72% of the observed
variation occurred among strains and the rest of the variation (65.28%) within strains. Genetic
relatedness of the ten strains revealed by the UPGMA dendrogram, showed genetic grouping
of strains in two clusters. Populations of silkworm strains Kinshu and E 29, and Asahi and

1



Kinshu showed the highest percent of polymorphism and more number of alleles,
respectively. Their rich genetic diversity needs to be exploited in conservation and breeding
programme.

3. Ivanova E., Bienkowska M., Panasiuk B., Wilde J., Staykova T., Stoyanov |. 2012.
Allozyme variability in populations of A. Mellifera Mellifera (Linnaeus 1758.), A. M.
Carnica (Pollman, 1879) and A. M. Caucasica (Gorbachev, 1916) from Poland. Acta
Zoologica Bulgarica, Suppl. 4, 79-86. (IF 0.309) (yumupana 2 nybauxayuu, 1 om xoumo 6
cnucanue ¢ IF)

The genetic variability in honey bee populations of three subspecies reared in Poland (A. m.
mellifera, A. m. carnica and A. m. caucasica) has been studied by usage of allozymic analysis
of six enzymic systems (MDH-1, ME, EST-3, ALP, PGM and HK) corresponding to 6 loci.
All loci were found to be polymorphic in the populations studied. Two alleles were detected
at ME locus, three alleles — at MHD-1, ALP, PGM and HK, and five alleles — at EST-3 loci.
The most frequent and the private alleles were discussed as suitable genetic markers for the
subspecies characterization. The observed and expected heterozygosities (H and H ) ranged

from 0.233 (A. m. carnica) to 0.311 (A. m. mellifera) and from 0.268 (A. m. carnica) to 0.327
(A. m. caucasica), respectively. Allele frequencies of all loci were used to estimate nei’s
(1972) genetic distance, which was found to range from 0.025 (between A. m. carnica
populatons) to 0.518 (between A. m. caucasica and A. m. mellifera populations). The
estimated mean F.. value from allozyme data was 0.28. UPGMA and Neighbour-Joining

phylogenetic dendrograms were obtained by genetic distance matrix methods. The studied A.
m. mellifera, A. m. carnica and A. m. caucasica populations were grouped in different
clusters.

4. lvanova E., Bouga M., Staykova T., Mladenovic M., Rasic S., Charistos L., Hatjina F.,
Petrov P. 2012. The genetic variability of honey bees from the Southern Balkan Peninsula,
based on alloenzymic data. Journal of Apicultural Research, 51 (4), 329-335. DOI
10.3896/IBRA.1.51.4.06. (IF 1.926)

The genetic variability of honey bee populations, representing Apis mellifera macedonica,
Apis mellifera cecropia and Apis mellifera carnica subspecies from the Balkan Peninsula
countries of Bulgaria, Greece, Serbia and Montenegro, was studied using alloenzymic
analysis of six enzyme systems (MDH-1, ME, EST-3, ALP, PGM and HK) corresponding to
6 loci. All loci were found to be polymorphic in most of the populations studied. The
observed heterozygosity was found to range from 0.161 to 0.276. Allele frequencies of all loci
were used to estimate Nei’s (1972) genetic distance, which was found to range between 0.001
and 0.101 among the populations studied. UPGMA and neighbour-joining phylogenetic trees
obtained by genetic distance matrix methods show that the honey bee populations from
Bulgaria and Greece were clustered together, as were those from Serbia and Montenegro.

5. Staykova T., Ilvanova E., Tzenov P., Vasileva Y., Arkova-Pantaleeva D., Grekov, D.,
Avramova K. 2015. Genetic analysis of isoenzymes polymorphism in silkworm (Bombyx
mori L.) strains and phylogenetic relationships. Acta Zoologica Bulgarica, 67 (1), 117-
125. (IF 0.31).

This study carried out to evaluates the polymorphism in the silkworm of thirty strains with
different origin using the isoenzymes electrophoresis to detect biochemical markers and to
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investigate the genetics of populations for those strains. The isozymes of nonspecific esterases
(EST), malate dehydrogenase (MDH) and acid phosphatase (ACP) from hemolymph and
phosphoglucomutase (PGM), hexokinase (HK) and aspartat aminotranspherase (AST) from
silk glands they were submitted to the electrophoresis in polyacrilamide gels to 7.5%. The
total of 9 loci were detected, and 8 (89%) of them were polymorphic. Intra- and inter-strain
polymorphis was obtained. The mean number of alleles per polymorphic locus ranged from
1.0 to 2.2. The value of Fy (0.4556) it shows that the strains are differentiated. The
dendrogram obtained with the values of genetic distance separated two main clusters and
many subclusters. From obtained results it is showed that hemolymph EST, ACP and MDH,
as well as PGM and HK from silk glands are appropriate markers for examination the genetic
diversity and differentiating the silkworm strains.

6. Stoyanov I., Staykova T., Stojanova A., Vasileva P., lvanova E. 2015. Isoenzymic
genetic variability in populations of Messor structor, (Hymenoptera, Formicidae) from
Bulgaria, Acta Zoologica Bulgarica, 67 (3), 337-344 (IF 0.31)

Genetic variability in 36 different Messor structor populations from Bulgaria has been studied
using analysis of two enzymic systems corresponding to four loci (Sod-1, Sod-2, Sod-3 and
Me-1). Three of the studied loci were found to be polymorphic. One of them was found as
monomorphic (Sod-3). One to three alleles were detected for the different isozymic systems:
one allele at Sod-3 locus (Sod-3'"), two alleles at Sod-1 (Sod-1'® and Sod-1%) and Sod-2
(Sod-2' and Sod-2”") loci and three alleles — at Me-1 locus (Me-1'°, Me-1% and Me-1%).
The observed and expected heterozygosities (H, and He) ranged from 0.0 to 0.111 and from
0.168 to 0.372, respectively. Allele frequencies of all loci were used to estimate Nei’s (1972)
genetic distance, which was found to range from 0.001 (between Boliarino and Lubenova
mahala) to 0.462 (between Chirpan and Merichleri). The estimated mean Fs and Fst values
from allozyme data were 0.8738 and 0.1432, respectively. The Neighbor-Joining method and
Unweighted Pair Group Method with Arithmetic Mean phylogenetic trees were obtained by
genetic distance matrix methods. Two of the studied populations were grouped separately in
dendrograms as compared to all other populations which formed a large cluster consisting of
three sub-clusters.

7. Staykova T., Grekov D., Evangelou V., Emmanouil N., Bouga M. 2016. Genetic
varyability of the silkworm, Bombyx mori (Lepidoptera: Bombicidae) from different
geographical origin, based on mtDNA gene segment sequencing analysis. Acta Zoologica
Bulgarica, 68 (4), 589-595 (IF 0.413)

Genetic variability and phylogenetic relationships in eight strains of the economically
important silkworm Bombyx mori of different geographical origin and belonging to the
Bulgarian germplasm were examined for the first time using 12S rDNA mtDNA gene
segment sequencing analysis. We found 58 variable sites. Intra-strain variability was detected
based on neighbour-joining, minimum evolution, maximum parsimony, UPGMA and PCA
analyses. Eight haplotypes were revealed corresponding to the eight strains studied. PCA
analysis distinguished Plovdiv 14, Plovdiv 18 and Maiak 5 strains from the rest. Maximum
parsimony and UPGMA trees demonstrated that the strain Plovdiv 14 showed a large
sequence divergence as compared to the other studied strains. Our results could be applied in
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future conservation strategies and breeding programs for B. mori in Bulgaria. 12S rDNA
mtDNA gene segment sequencing analysis could be used with isoenzyme analysis for
discriminating of strains of different geographical origin in relation to their involvement in
breeding programs and preserving their original characteristics.

8. Stoyanov I., Staykova T., Vasileva P., lvanova E. 2017. Genetic variability in populations
of Messor barbarus (Hymenoptera, Formicidae) from Bulgaria based on isoenzyme
analysis. Acta Zoologica Bulgarica, Supl (8), 31-35 (IF 0.413)

Genetic heterogeneity in 13 populations of Messor barbarus (Linnaeus, 1767) (Formicidae)
from Bulgaria has been studied using analysis of seven enzyme and protein systems, which
have been found to be appropriate genetic markers for characterization of genetic variability
within and between populations. Totally, 49 allelic variants were found for the studied loci. A
comparative analysis of gene pool and genotypic structure of the tested populations have been
carried out. Moderate to high percentage of polymorphism (59.1-86.4) and low levels of
heterozygosity have been calculated (0.030-0.066). Deviations from Hardy-Weinberg
equilibrium in almost all analyzed loci, in favor of homozygotes, have been recorded. The
mean value of inbreeding coefficient (F ) has been found to be high (0.8212), demonstrating

a high level of inbreeding in the studied populations. The obtained data of the genetic
variability provide new information concerning polymorphism and phylogenetic relations
between the studied populations.

9. Georgieva V., Petrov P., Staykova T., Lazarov S., Stoyanov ., lvanova E. 2017 Genetic
comparison between local Apis mellifera macedonica, selectively reared for production of
bee queens and swarms in Bulgaria and honey bee colonies with indicative hygienic
behaviour. Acta Zoologica Bulgarica, Supl (8), 25-29 (IF 0.413)

The genetic polymorphism of malate dehydrogenase (MDH-1) and esterase (EST-3) loci in
selectively reared for production of bee queens and bee swarms in Bulgaria local honey bee
Apis mellifera macedonica was studied in comparison with a group of honey bee colonies
with indicative hygienic behaviour. Totally 851 worker bees collected from the selection bee
rearing bases and 414 worker bee individuals from colo-nies with manifested hygienic
behaviour were used for this comparative study. Both of the studied loci were found to be
polymorphic all of the studied honey bee groups. Polymorphism with two and three alleles
was found for MDH-1 locus and with four and five alleles — for EST-3 locus for compared
hygienic colonies and those under selective control. Levels of polymorphism between 50%
and 100% were calculated for the studied honey bee groups. The observed and expected
heterozygosities (H and H ), mean F_and Nm values were calculated and compared. The

observed similarities and slight differences among honey bee groups under selective control
and this with indicative hygienic behaviour were discussed.

10. Antov M., Stoyanov I., Stojanova A., Staykova T. 2017. Genetic variability of Eupelmus
species (Hymenoptera: Eupelmidae) based on allozyme markers. Acta Zoologica
Bulgarica, Supl (8), 17-23 (IF 0.413).

Four enzyme systems (MDH, ME, PGM and HK) of three parasitoid species of the genus

Eupelmus, i.e. E. vesicularis (Retzius), E. urozonus Dalman and E. microzonus Forster were

studied. A total of five populations were examined, three of them belonging to E. urozonus.

Polymorphism of four alleles of MDH-1, PGM, HK-1 and HK-2 loci and three alleles of ME
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locus was observed. Taxonomic markers for the tested Eupelmus spp. were found. The degree
of polymorphism and heterozygosity of each species were calculated. UPGMA cluster
analysis confirmed that E. vesicularis, which belongs to the subgenus Macroneura, is
discriminated from E. urozonus and E. microzonus, which belong to the subgenus Eupelmus.
One of the populations of E. urozonus from Osogovo Mt. was more similar to a population
from Vitosha Mt. than to another population from Osogovo Mt.

11. Antov M., Stoyanov ., Stojanova A., Staykova T. 2017. Allozyme variability in three
Eupelmus species (Hymenoptera: Eupelmidae) from Bulgaria. North-Western Journal of
Zoology, 13 (2), 220-226 (IF 0.733).

Four enzyme systems i.e. malate dehydrogenase (MDH), malic enzyme (ME), acid
phosphatase (ACP) and aspartate aminotransferase (AST) were studied in three parasitoid
species of the genus Eupelmus (E. aseculatus (Kalina, 1981)), E. urozonus Dalman, 1820 and
E. microzonus Forster, 1860) using PAGE. Only MDH and ME produced clear bands. No
bands were obtained for ACP and AST. MDH enzyme was found to be useful to distinguish
between Eupelmus species. Polymorphism with four alleles of the Mdh-1 locus and
monomorphism of the Mdh-2 and Me loci were observed. Intraspecific and interspecific
variability of Mdh-1 alleles in the studied species from Bulgaria were detected. Mdh-159
allele was unique to E. aseculatus. The degree of polymorphism and heterozygosity of each
species were calculated. Cluster analysis, based on Nei’s genetic distance confirmed that E.
aseculatus, which belongs to subgenus Macroneura is divergent from E. urozonus and E.
microzonus, which belong to subgenus Eupelmus.

Il. Ily0aukanuu, npupaBHeH! KbM TAKHBA ¢ MMIAKT GaKkTop

12. Ivanova, E., Staykova, T., Velcheva, I. Cytotoxicity and genotoxicity of heavy metal- and
cyanide-contaminated waters in some regions for production and processing of ore in
Bulgaria. Bulgarian Journal of Agricultural Science, 2008, 14 (2), 262-268. (yumupana &
14 nybauxayuu, 3 om xoumo 6 cnucanus ¢ IF/SJR)

This study generalizes the data of investigations on cytotoxic and genotoxic effect of heavy
metal- and cyanide-contaminated waters in 2001, 2003 and 2005. The water samples were
collected from different water sources in the region of “Assarel-Medet” Copper Refinery
Works. The contents of copper, arsenic, cadmium, lead, and cyanides (mg.dm-3) were
determined using the method of automatic photometry. The Allium cepa and Pisum sativum
plant systems were used for testing of the cytotoxicity and genotoxicity of heavy metals and
cyanides. A lower mitotic index and a higher frequency of chromosome aberrations were
established in all test samples than in the control ones. Chromosome fragments, anaphase and
telophase bridges, micronuclei, lagging chromosomes and C-mitotic effect in cells were
observed. It was concluded that the pollution found in the regions for production and
processing of ore has cytotoxic and genotoxic effect on cells and it could be a potential threat
to water ecosystems and human health.
13. Ilvanova E., T. Staykova, I. Stoyanov, P. Petrov. 2012. Allozyme genetic polymorphism
in Bulgarian honey bee (Apis mellifera L.) populations from the south-eastern part of the
Rhodopes. Journal of BioScience and Biotechnology, 1 (1), 45-49.



Allozyme genetic polymorphism in Bulgarian honey bee populations from four different
locations in the south-eastern part of the Rhodopes Mountain was studied on six enzymic
systems (MDH, ME, EST, ALP, PGM and HK) corresponding to six genetic loci. Allozyme
analysis revealed that all studied loci were polymorphic in almost all investigated populations.
The observed heterozygosity was found to range from 0.110 to 0.208 and Nei’s genetic
distance — between 0.016 and 0.061 among the studied populations. These honey bee
populations were clustered in two groups in the UPGMA dendrogram. The Tihomir
population was in a separate clade while other three populations (Kardzhali, Krumovgrad and
Dolni Yurutci) were grouped together. (yumupana 6 3 nyoauxayuu, 1 om koumo ¢ |F)

I11. IIyOimkanun B pedepupanu cnucanus 06e3 UMNaKT pakTop

14. Ivanova, E., Staykova, T. Stage specificity in the expression of proteins of honey bee fat
body (Apis mellifera L.) in the course of ontogenesis. // Journal of Cell and Molecular
Biology, 2007, 6, 2, 129-135.

The aim of this study was to investigate and analyze some peculiarities in the age specificity
of protein expression in the fat body of A. mellifera during the ontogenesis of the individuals.
By using 7.5% ployacrylamide gel electrophoresis, 189 individual samples of fat body
extracts were investigated in the course of their development in the following stages and ages:
larvae-third, fourth and fifth larval age (L3, L4, L5); prepupae (PP) and pupae-white-eyed and
dark-eyed pupae (WP, DP). A total of 25 protein fractions were expressed in the fat body of
male and female individuals during their development. Some sex-differences in studied fat
body proteins were noticed. The age and stage specific dynamics in the expression of
established proteins of the fat body spectrum were analyzed and commented.

15. Vasileva Y., Tzenov P., Staykova T. 2009. Study on productivity and genotype structure
by several enzyme loci of silkworm (B. mori L.) parthenoclones obtained by thermal and
combined (low-high temperature) method. International Journal of Industrial
Entomology, 18 (2), 131-134.

The purpose of this study was to establish whether there are differences in the productivity of
the same silkworm (B. mori L.) parthenoclones, obtained by two different methods — thermal
and combined, as well as to study their genotype structure by several enzyme loci. It was
established that all individuals of parthenoclones Joana, Joana (| 1), Pohi and Pohi (1), are
homozygous by the studied esterase and phosphoglucomutase loci, which substantiated the
clones’ genetic stability. By comparative analysis of some biological and technological
properties, it was found that parthenoclone Pohi (1) obtained by low-high temperature
activation is characterized by higher values of these properties as compared to parthenoclone
Pohi obtained by thermal parthenogenesis. Comparing the two methods of inducing ameiotic
parthenogenetic development, we would recommend that parthenoclone Joana is sustained by
thermal parthenogenesis, and parthenoclone Pohi — by the combined method (low-high
temperature).

16. Staykova, T., Ivanova, E., Tzenov, P., Vasileva, Y., Arkova-Pantaleeva, D.
Differentiation of silkworm (Bombyx mori L.) strains by isoenzime markers. Genetics and
Breeding, 2009, 38 (1), 47-55.



This study included 12 strains of various origin, grown at the Sericulture Experiment Station
of Vratza, Bulgaria. The nonspecific esterases from the haemolymph, phosphoglucomutase
and aspaftate aminotransferase from the silk glands of V" instar larvae were analyzed by
7.5% PAGE. Polymorphism was found in the nonspecific esterases and the
phosphoglucomutase.The allele frequencies, the average number of alleles per locus, the
percentage of polymorphic loci, the observed and expected heterozygosity, genetic distance
Nei, 1972) and the fixation index (Fst) were calculated through the BIOSYS-1 prograrn. In
the constructed UPGMA dendogram the studied strains were grouped in two main clusters. It
was found that nonspecific esterases are very suitable markers for analyzing inter-strain
polymorphism and strain differentiation, while phosphoglucomutase is more suitable for
studying intra-strain polymorphism and deterrnining the degree of intra-strain genetic
variability.

17. lvanova E., Ivgin-Tunka R., Staykova T. 2009. Genetic characterization of honey bee
(Apis mellifera L.) populations from Bulgaria using allozymes. Genetics and Breeding, 38
(1), 67-74.

The genetic variability of honey bee populations from Bulgaria was screened with three
enzyme system. Allozyme analysis of MDH-1, ME and PGM loci revealed that all of them
were polymorphic in all of population studied. The mean number of alleles per locus was 2.0.
Observed heterozygosity was between 0.165 and 0.249. Nei’s genetic distance ranges
between 0.002 and 0.064. UPGMA trees cluster the Bulgarian honey bees of population
studied in two groups. The estimated percentage of polymorphic loci was between 33.3% and
100% in populations studied. The estimated mean Fst value of 0.0575 for all allozyme data in
this research indicated a low level of genetic differentiation among populations — 5.75%.

18. Ivanova, E., Staykova, T., Dhzambazov, B. Cytotoxicity and genotoxicity of the
cyanoprokaryote Nostocmicroscopicum. Genetics and Breeding, 2009, 38 (1), 13-109.

Allium root meristem was used as an in vivo test system to evaluate the toxicity of
cyanoprokaryote Nostoc microscopicum. Extracts in water-Dimethyl sulfoxide (9:1, v:v),
water-methanol (1:9, v:v) andwater-acetic acid (9.5:0.5, v:v) solutions were used for testing.
To studying the cyto- and genotoxicity of Nostoc microscrspicum temporary squash
preparations were prepared from Allium cepa root meristem tissue. Seeds germinated in
dechlorinated tap water were analyzed as a control sample.Seeds germinated in the extracts
mentioned above but diluted 50 and 100 times were used as test samples. Two thousand cells
per sample were examined. Comparing the test samples with the control, a lower mitotic
index after treatment with water-methanol extracts and higher mitotic index after treatment
with water-dimethyl sulfoxide extracts was established. In most of the samples tested, the
total frequency of chromosome aberrations was higher than in the control. It was found that
different extracts of cyanoprokaryote Nostoc microscopicuminduce cause damages such as C-
mitosis, fragments, laggards, anaphasic and telophasic bridges, disturbed anaphase and
micronuclei.

19. lvanova E., Staykova T., Petrov P. 2010. Allozyme variability in populations of local
Bulgarian honey bee. Biotechnology & Biotechnological Equipment. 24 (2), 379 — 384.

(uutupana B 7 myOnukanmu, 4 ot kouto B cnrcanus ¢ IF)



Genetic variation of honey bee populations from six different locations corresponding to tree
geographic regions: North-western, North-central and North-eastern of Bulgaria was studied
on 6 enzymic systems (MDH, ME, EST, ALP, PGM and HK) corresponding to 6 genetic loci.
Allozyme analysis revealed that all loci studied were polymorphic in almost all populations
studied. The mean number of alleles per locus varied from 1.8 to 2.5. The estimated
percentage of polymorphic loci was between 50% and 100%. The observed and expected
heterozygosities (Ho and He) ranged from 0.17 to 0.221 and 0.250 to 0.315, respectively.
There are not significant deviations of genotype frequencies from Hardy-Weinberg
expectations at most of the loci in most populations (0.99 > P > 0.1). The estimated mean FST
value from allozyme data was 0.0443 which shows that 4.43% of the overall genetic diversity
observed was among populations, as opposed to 95.57% within populations. The values of
genetic distance range from 0.002 to 0.036. UPGMA dendrograms were constructed.

20. Staykova, T., Ivanova, E., Panayotova, G., Cvetkova, I., Dzhoglov, S., Dzhambazov, B.
General toxicity and genotoxicity of Nodularia moravica (Cyanoprokaryota, Nostocales).
Biotechnology & Biotechnological Equipment, 2010, 24 (2), 397 — 400.

General toxicity and genotoxicity of cyanoprokaryote Nodularia moravica was investigated
on the base of Allium root meristem in vivo test system. Seeds sprouted in dechlorinated tap
water were analyzed as a control sample. Seeds sprouted in the water-Dimethyl sulfoxide
(9:1, viv) extract, diluted 50 and 100 times (D1-797 and D2-797, respectively) were used as
test samples. It was found that different concentrations of dilutions of the initial extract of
cyanoprokaryote Nodularia moravica induced damages such as micronuclei (MNi),
fragments, anaphasic and telophasic bridges and laggards with higher total frequency than in
the control. Germination percentage and root length were found to be in positive correlation
with percentage of chromosome aberrations and depend on the extract concentration. It was
concluded that Nodularia moravica extract in water-DMSO solution induces general and
genotoxycity in Allium cepa root meristem cells. There were not found data about
cytotoxicity.

21. Staykova, T., Ivanova, E., Tzenov, P., Vasileva, Y., Arkova-Pantaleeva, D., Petkov, Z.
Acid phosphatase as a marker for differentiation of silkworm (Bombyx mori) strains.
Biotechnology & Biotechnological Equipment, 2010, 24 (2), 379 — 384.

This study was carried out on twelve silkworm strains maintained by the Sericulture and
Agriculture Experiment Station germplasm bank, located in Vratza, Bulgaria. The
polymorphism of acid phosphatase from larval haemolymph was investigated by method of
electrophoresis in polyacrylamide gel. Five fundamental types of this enzyme were found in
the studied strains of various origins. The acid phosphatase isozymes were considered to be
controlled by five codominant alleles. It was found out that the acid phosphatase is very
suitable marker for analyzing the inter- and intra-strain diversity and the strain differentiation.

22. Staykova, T., Ivanova, E., Grekov, D., Petrov, P., Tzenov, P., Vasileva, Y., Petkov, Z.,
Arkova-Pantaleeva, D. Development of a specialized center for scientific, training and
diagnostic work for the needs of Apidology and Sericology in Bulgaria. Advances in
Bulgarian Science — Annual, 2010, 1, 63-67.



The aim of the project is the establishment and development of a specialized center for
scientific, training and diagnostic work for the needs of apidology and sericology in Bulgaria,
uniting the scientific-research units of “Pasisii Hilendarski” University of Plovdiv, the
Agricultural University — Plovdiv, Sericulture Experimental Stationat the Agricultural
Academy and the National Breeding Association of Apiculture. The following activities will
be carried out in the center: interdisciplinary researches for a complex evaluation of
populations A. mellifera and B. mori through phenotype and genotype characterization at
different levels, training of students, master degree students, postgraduate and PhD students,
qualification of farmer-beginners and active farmers in the field of apiculture and sericulture
and selective-genetic diagnostics through reliable isoenzymic and DNA-markers. The project
realization will lead to improving and updating the research facilities of the consortium, as
well as the conditions for research and training activity. New opportunities for work at the
European university and scientific space will be created through establishing an optimal
environment for international cooperation. The complex scientific-research activity of the
operating center will be also oriented to creating highly productive breeds, lines and hybrids
of silk worm, as well as highly productive queen bees and initial drone families. All this,
together with the training of farmer-beginners and active farmers and the promotion of the
center activity, will provide opportunities for more intensive development of apiculture and
sericulture in regions with suitable climatic conditions and resource. The specialized center
will have the necessary intellectual and material-technical potential to continue its scientific-
research, training and diagnostic activity for an indefinitely long period of time.

23. Staykova, T., lvanova, E. Concerning genetic variability and usable isozyme markers for
characterization of A. mellifera L. populations and B. mori L. breeds in Bulgaria.
Advances in Bulgarian Science, 2011, 20-28.

Genetic variability in different populations of Bulgarian honey bee Apis mellifera from the all
six regions in the country have been studied using analysis of six enzymic systems
corresponding to six loci (MDH 1, ME, EST 3, ALP, PGM and HK). All of the studied loci
were found to be polymorphic. Three to six alleles were detected for the different allozymic
systems: three alleles — at MDH-1, ALP and HK loci; four alleles — at ME and PGM loci and
six — at EST-3 locus. Genetic markers, usable for discrimination of Bulgarian honey bees
were described in this study. A genetic analysis was conducted on 10 breeds of B. mori.
Suitable isoenzyme markers were specified for evaluation of interbreed and intrabreed
polymorphism and breed differentiation for this species. The phylogenetical relationships
were studied. It was established that breeds E 27, Japanese 106 and Jena may be used in
future breeding programs as donor breeds as they are genetically distant from all others.

24. CraiikoBa, T., MIBanoBa, E. BeTpenoposien u MeXa1ynopoaeH reHeTUYHO JeTePMUHUPAH
MoJIMMOP(PU3BM 1O  MaJlaTACXUApPOTeHa3a M  XEKCOKMHa3a U (QUIOreHEeTHYHa
audepeHIManysi Ipyu YepHUYeBaTa KoNpuHeHa nenepyaa Bombyx mori L. Ilrogduscku
yuugepcumem ,, Ilaucuti Xunenoapcxu* FObuneen coopnuk, buonocuuecku mayxu 3a no-

000po 6voewe, 2012, 253 — 263.

N3cneaBanu ca JeceT MOPOaU € pazivudeH IpPOU3XOoJ, OTriexaaHu B bwiarapus. Upes 7.5%
PAGE ca anamusupanun manataexuaporenazata (MDH - EC 1.1.1.37) ot xemonumbara u
xekcoknHazata (HK - EC 2.7.1.1) oT KONpUHOOTACIUTEIHUTE KJIC3H Ha JlapBu V Bb3pacT.
KoHcTaTtupan e BbTpenoposeH 1 MeXAynopoieH NoIMMOpGU3bM MO MallaTAeXUporeHasara
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U MEXKIYNOpoJeH monuMoppu3bM 1o xekcokunaszara. Upez BIOSYS-1 mporpamara ca
M3YHCIICHH aJIeTHUTE YECTOTH, CPEIHUAT OpOoil anenu 3a JIOKYC, NPOLEHTa Ha MOIUMOP(HU
JIOKYCH, YCTAaHOBEHAaTa M O4YaKBaHA XETEPO3MIOTHOCT, FeHeTHYHara auctaHuus no Nei u
uHaekesbT Ha dukcanus va Wright (Fst). IToctpoena e pennporpama, B KOSTO M3CICIBAHUTE
IIOpO/IM ca TpylUpaHu B Ba OCHOBHM KjacTepa. YcraHoBeHO €, ue MDH e nonxonsma 3a
u3cieBaHe Ha BBTpenoponHus nomumopdussm, a HK e moaxozsma 3a aHanmu3upaHe Ha
MEKAYTIOPOTHHS TOTUMOP(PHU3BM M MOPOAHATA AU EpeHINAIIHS.

25. Staykova, T., Popov, P., Ivanova, E., Breed specific expression of gut silkworm
(BombyxmorilL.) nonspecific esterases. Journal of BioScience and Biotechnology, 2012, 1
(1), 27-31.

Nonspecific esterases of silkworm (Bombyx mori L.) gut were investigated by means of
polyacrilamide gel electrophoresis (PAGE). Stage-specific expression of eleven esterase
bands was detected during larval development of breeds and inter-breed hybrids kept in
Bulgaria. In two esterase zones, intra- and inter-breed polymorphism was found. The
polymorphism in fraction GES I1 specific for the gut may be used for testing of the breeds
raised in our country with reference to determining the degree of genetic heterogeneity. The
specific expression in zone GES L1 observed at present study confirmed gene determinate
polymorphism in zone BES E1, observed earlier.

26. Staykova T. 2013. Inter- and intra-population genetic variability of introduced silkworm
(Bombyx mori L.) strains raised in Bulgaria. Journal of Bioscience and Biotechnology, 2
(1), 73-77.

The genetic variability of four populations belonging to two introduced silkworm strains
(Bombyx mori L.) of various origins has been studied using isoenzymic analysis of six
enzyme systems. Nonspecific esterases, phosphoglucomutase, malate dehydrogenase, acid
phosphatase, alkaline phosphatase and hexokinase from different tissue of larvae 5th instar
have been analysed using PAGE. Polymorphism in six from a total of nine loci has been
found. Inter- and intra-population differences have been ascertained expressed in different
allele composition of the gene pool and different frequencies of alleles. A higher degree of
inter-population variability has been reported on the acid phosphatase and a lower one — on
the phosphoglucomutase.

27. Stoyanov 1., Ivanova E., Vasileva P., Staykova T. 2015. Soluble proteins in Messor
structor (Latreille, 1798) (Hymenoptera: Formicidae) populations from Bulgaria — genetic
variability and possible usage as population-genetic markers. ZooNotes, 72: 1-9.

The genetic variability of ant species determined as Messor structor (Latreille, 1798) or close
to it (“M. cf. structor”) from Bulgaria has been studied using polyacrylamide gel
electrophoresis analysis of five soluble protein systems (Sp-1, Sp-2, Sp-3, Sp-4 and Sp-5)
corresponding to 5 loci. Four of the studied loci were found to be polymorphic. Two alleles
were detected at Sp-1 and Sp-2 loci and three — at Sp-3 and Sp-5. The observed and expected
heterozygosities (H, and H¢) ranged from 0.0 (YYambol) to 0.140 (Topolovo) and from 0.170
(Nova Zagora) to 0.401 (Tvarditsa), respectively. The calculated mean value of inbreeding
coefficient (Fis) was 0.8263 and demonstrated high level of inbreeding within populations,
which correlated with a low level of observed heterozygosity compared to the expected one.
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The estimated mean fixation index (Fst) value was 0.2746. Allele frequencies of soluble
protein loci were used to estimate Nei’s (1972) genetic distance and to obtain the Unweighted
Pair Group Method with Arithmetic Mean (UPGMA) and Neighbor-Joining (NJ)
dendrograms, where Topolovo and Nova Zagora populations were grouped separately than
other populations.

IV. Ily6amkanuu B COOPHUIM OT MeKIYHAPOJIHU KOHI'PecH M KOH(epeHInH

28. Tunka, R., Staykova, T., Ivanova, E., Kence, M., Grekov, D. Differentiation of silkworm,
Bombyx mori strains measured by RAPD analyses. Proceedings of the International
conference “Sericulture challenges in the 21 Century & the 3™ BACSA meeting, 18-21
september, 2007, Vratza, Bulgaria, 247 — 251.

The patterns of random amplified polymorphic DNA (RAPD) variation among six silkworm
(Bombyx mori) strains with different origins are examined. A total of ten RAPD primers were
used and all of the loci are polymorphic. The genotypic diversity (H') inferred from
Shannon’s index (0.4459 for all populations) is higher than gene diversity (H;) (0.2896 for all
populations), which suggests that diversity is distributed among lineages.Estimates of gene
diversity in populations are higher in total (H;) as compared to within population diversity
(Hs). Highest genetic differentiation is obtained between China 23 and the other five strains.
The highest genetic distance is determined between China 23 and Shova (0.1713). The highest
gene flow (6.8048) is obtained between Asahi and Gindga 8 strains, whereas the lowest -
between China 23 and Shova. The highest Gy value corresponds well with the lowest Nm
value whichdesignates that there is a small amount of gene flow. The dendogram is
constructed by using the UPGMA method based on Nei's (1978) genetic distance and
separated the China 23 strain from all the others that formed together a large cluster. The
genetic diversity in the studied strains is moderately low.

29. lvanova, E., Staykova, T., Petrov, P. ALP as population-genetic markers for Apis
mellifera. International conference “Science, education and time as our concern”, Smolian,
2007, 111, 23-26.

Seven honey bee populations from different regions in Bulgaria have been examined by using
PAGE in order to study the genetic polymorphism of the alkaline phosphatase. Monoloci
polymorphism of this enzyme system has been investigated. There were found two alleles for
Alp locus (Alp-80 and Alp-100). Genotype and allele frequencies and enzyme
heterozygosities were calculated. The test goodness of fit of gene frequencies to Hardy-
Weinberg expectations was carried out using ¥* analysis. This polymorphism in honeybee
populations from Bulgarian locations studied has been reported at first time.

30. Staykova T., Grekov D. 2008. Some biological, technological and biochemical-genetic
characteristics of mulberry silkworm (Bombyx mori L,) lines established through
insertional mutagenesis. Proceedings of XXI* Congress of the International Sericultural
Commission, 3% - 6™ November 2008, Athens-Greece, 96-99.
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Increasing productivity of silkworm is the major and final aim of breeding science.
Modern knowledge in the area of genetics, cytology and biochemistry opens wide
possibilities for development and introduction of new methods. One of those possibilities
is the method of artificial obtaining of mutations. Ethylmethanesulfonate (EMS), 1.20g
relative weight, was used as a mutagenic factor. Nine lines were selected. The major
biological, technological and biochemical-genetic characteristics were studied.
Biochemical markers (non-specific esterases) were used for investigating the genetic
variability in the studied variants. Some biological and technological differences of the
major characteristics were established. Bi- and triallele polymorphism was detected by
PAGE in three of the esterase loci. Different allelic frequencies were found in the separate
variants.

31. Staykova T. A., P. I. Tzenov, Y. B. Vasileva, D. B. Arkova-Pantaleeva, D. Grekov and K.
Avramova. 2011. Phylogenetic differentiation of silkworm (Bombyx mori L.) strains with
different origin, rased in Bulgaria. Proceedings of 55 BACSA International Conference
“SERICULTURE FOR MULTI PRODUCTS - NEW PROSPECTS FOR
DEVELOPMENT” SERIPRODEV, April 11" — 15" 2011, Bucharest, Romania, 102-108.

Ten diverse strains of the silkworm Bombyx mori L. with various origin were analysed using
hemolymph nonspecific esterase polymorphism. The allele frequencies, the average number
of alleles per locus, the percentage of polymorphic loci, the observed and expected
heterozygosity, genetic distance by Nei and the fixation index by Wright (Fst) were
calculated through the BIOSYS-1 program. The average number of alleles per locus varied
from 1.3 to 2.5. The degree of polymorphism ranging from 100% to 25% with heterozygosity
value of 0.392 - 0.083. The mean value of Fst calculated on the base of the esterase isozymes
polymorphism, showed that 31.16% of the genetic variability was observed between the
different strains, which corresponds to the level of the inter-strain genetic differentiation. The
phylogenetic tree constructed by the UPGMA method consisted of two major subgroups from
E 29 strain. These data for the inter- and intra-strain diversity and strain differentiation could
be used for breeding purposes of the mulberry silkworm Bombyx mori L. and marker-assisted
selection.

32. CrostnoB U., I1. Bacunesa, T. ITormoBa, T. CraiikoBa, E. MBanosa. 2012. Tokcuuno u
MyTareHHo jeiicteue Ha (ynruimaa Bepura BT Bppxy Pisum sativum pactutenna tect-
cucrema In Vivo. FObuneiina HAYUOHATIHA HAYYHA KOHepeHyus ¢ MeHCOYHAPOOHO
yuacmue ,, Tpaduyuu, nocoxu, npeoussuxameicmea’, Cmonsan, 19-21 oxmomepu, 2012.
Tom II, uacm I, Ilpupoonu nayku, mamemamuxa u ungopmamuxa (Ilpupoonu u azpapnu
Hayku. Meouyuna). I3natenctso I1Y , [laucuii Xunenaapcku”, punman — Cmosa. 37-45.

The Pisum sativum plant test sistem in vivo was used for testing of cytotoxic and genotoxic
effects of widely used in recent years fungicide Verita WG. The effect of different solutions
concentrations was studied. It was establish higher toxic effect in the germinated seeds with
different fungicide concentration compared to control probe. The results of cytogenetic
analysis showed cytotoxic and mutagenic effects of the tested fungicide.

33. Staykova T., P. Tzenov, Y. Vasileva, D. Arkova-Pantaleeva, D. Grekov, K. Avramova.
2013. Passport data of six Bulgarian strains of silkworm Bombyx mori L. on the base of
population genetic parameters. 6" BACSA INTERNATIONAL CONFERENCE “Building
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Value Chains in Sericulture ”“BISERICA ™ 2013, Padua, Italy, April 7" — 12" 2013, 246-
253

Six silkworm strains created in Bulgaria were tested with polyacrilamide gel electrophoresis
(PAGE) to assess the genetic structure of the populations on some isoenzyme loci. Among ten
investigated isozyme loci, six loci (Bes B, Bes D, Bes E, Pgm, Mdh A, Bph A) proved to be
polymorphic and manifested intra- and inter-strain polymorphis. The other four loci (Bes A,
Hk A, Adh A, Ast A) were monomorphic in all strains tested. The mean number of alleles per
polymorphic locus ranged from 1.5 to 1.9. The expected heterozygosity was higher than the
observed one. Passport data of each of the strain on the base of population genetic parameters
were indicated. Phylogenetic relationships between strains were revealed by the UPGMA and
Neighbor-joining dendrograms.

I'. Y4yeOHuuu u yuyeOHHu nocoous:

34. sanosa, E., CraiikoBa, T., Anapeenko, E. ['eHetnka ¢ OWOJIOTMYHM OCHOBU Ha
MOBEJICHUETO U TICUXOT€HETHKA. Y HUBEPCUTETCKO M3/1aTeCTBO ,,Ilancuit XumeHaapcku”.
ILnosaus, 2011, 380.

B HacTosimusi ydyeOHHMK ca pas3riie/laHd OCHOBHUTE Ha OOmaTa reHeTHKa B KOMOWHAIUS C
OMOJIOTMYHNA OCHOBHM Ha TOBEJCHHMETO M C TICUXOIeHeTHKa. ToBa KOMOWHHMpPAHO YETHUBO €
MOAXOMAIIO 3a CTYIEHTH, KakKTO OT chenuanHocture ,llcuxonorus” u ,,CrnenuanHa
negaroruka” ([edekxromnorus) Ha Ilemarornyeckus akynrer, M3ydaBalld TUCIUTUIMHUTE
buonornynu OCHOBM Ha MOBeAeHHETO M reHerhka M OCHOBM Ha TeHETHKaTa, Taka M 3a
CTYICHTHTE OT CIENHATHOCTUTE Ha buomornyeckus (akynrer, U3ydaBamlyd JUCIUILTUHUTE
OcHoBU Ha reHetukarta, ['eneruka, O0IIa U MOMyIAllMOHHA TEHETHKA. Y YCOHHKBT MOXKE Ja
Ce W3MOJI3Ba YCHEIIHO W OT CTYAGHTUTE Ha creuuamHocT J[ledekronorus, u3ydaBaiiu
TUCIUIIINHATA AHAaTOMUs W (U3HOJIOTHS Ha BHUCIIATAa HEPBHA JIEWHOCT, KAKTO U OT BCUYKH
CTYIEHTH TO0 OHOJOTHS, KOUTO Hu3ydaBaT Mopdoioruara u (U3HOJIOTHATa HAa HEpBHATA
cHcTeMa KaTo 0a3a 3a M3sBa Ha YOBEIIKOTO ITOBEJCHUE.

Temurte, BKIIOUEHH B CHIBPKAHHETO HA y4yeOHHMKA TOKPUBAT B MO-TOJsSMaTa CH YacT
MporpaMuTe Ha I[IOCOYCHHUTE JUCIUIUIMHA B Yy4YeOHUTE TIUJIAHOBE HA aKpEIUTHPaHHU
CHeIHaTHOCTH B BaTa GakynTera Ha [lnoBauBckus yHuBepcureT ,,Ilancuii Xunenmapcku”.
Y4yeOHUKBT € pa3paboTeH OT CHEeHMHAIUCTH C JBIOTOJUINEH MPENoAaBaTeIICKU OMUT B
obiactTa Ha oOmIaTa U MOMyJIAllMOHHA TeHEeTHKA, aHATOMHUATA U (PU3HONOTHITA HAa BHUCIIIATA
HEpPBHA JEHHOCT M MMa aMOUIIHsATA J1a TOJHECE MOJIE3HO U MHTEPECHO YUeOHO ChIAbpKAHUE,
MIPOBOKUPAIIO CTPEMEXK KBbM MO3HAHUE U TBOpUECTBO. [[0COUEHO € ydyacTHeTO Ha BCEKH OT
aBTOPHTE MPHU pa3pad0TBaHE HA TEMATHYHOTO ChIbPIKAHHE.

35. lBanoga, E., CraiikoBa, T., Aunpeenko, E., Bacunesa, I1., Kanaiimkuera, B., CTosHOB,
., JIxornos, C., JlonueBa, B., Ilanaiiotora, I'., [IBeTkoBa, V. I'eHeTHYHN OCHOBU Ha
MOBEJICHUETO. YHUBEPCUTETCKO M3AaTencTBo ,llaucuit Xunenmgapcku”. [lnosaus, 2011,
237.

Knurara ,l'eHeTHYHM OCHOBH Ha TIIOBEACHUETO” € pa3pabdOTeHa OT TOJsIM KOJIEKTHUB,
BKJIFOYBAII] TIPEToJaBaTesid OT TpW Kareapu Ha buomormveckus ¢akynrer na IIY II.
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Xunemapcku” — buonorus Ha pa3BUTHETO, AHATOMUS U (PU3HOJIOTHS HAa YOBEKA M 300JIOTHS,
KAaKTO U MarucTp U MaruCTpaHTH OT MarucTbpcKaTa mporpama 1o reHeTUKa.

Knurara e miuanupana kaTo y4eOHO 1mocoOue 3a CTYIEHTH IO MCUXOJIOTUS U J1e(EKTOIOTHS,
KaKTO U 3a CTYAEHTU-OMOJO3M, HWHTEepecyBalld ce OT (M u3ydaBallld) TeHEeTHKa Ha
noBeieHneTo. ChIbPIKAHUETO € CTPYKTypuUpaHO B 4deThpu 4acTtu: OCHOBU Ha T'€HETUKATa;
buonornuHn OCHOBM Ha MOBEACHHETO; [ 'eHETHKa Ha TMOBEACHHETO (IIPH >KUBOTHHUTE) U
I'enernka Ha 4oBeHIKOTO NoBeeHUE. KbM BCsika 4acT ca IOCOYEHU KOHKPETHUTE aBTOPHU.

O0001mIeHEe OTHOCHO MPUHOCHTE

B IIPECACTABCHUTE 32 PCHCH3UPAHC HAYYHHU TPYA0OBE

Hayunute unTepecu u pa3pabotku Ha fou. 1-p Teomopa AtanacoBa CraiikoBa ca B
o0jacTra Ha TOMYJTAIMOHHATA TEHETHKA, OHTOTCHETHUKATa W CKOJIOTMYHATa TeHETHKa U
BKJIFOYBAT:

e AHanu3upaHe Ha MOIYJAIlMOHHO-TEHETUYHHU TTapaMeTPH IPH:

- JIBa BHJIa HACEKOMH ChC CTOIIAHCKO 3HAYCHUE — YePHUYEBATa KOMPHHEHA Terepy/aa
(Bombyx mori) u menonocuata muesna (Apis mellifera);

- JIPyI'M BHJOBE HACEKOMH — MpaBKH OT poj MEeSSOr W mapasuTOMJHU OCH OT
cemeiictBo Eupelmidae;

e OrmpenensHe Ha TOAXOMSAIM TCHETHYHM MapKepu 3a  aHaJIM3MpaHE Ha
BBHTPEINOINYIAIMOHHATA U MEXKTYOYyJallMOHa K3MEHYUBOCT ipr Bombyx mori u Apis
mellifera ¢ oriex Ha U3MONI3BaHETO MM B CEJICKIIMOHHATA M Pa3BbIHA JICHHOCT;

e OmpenensHe Ha MOAXOMASANIM T'CHETHYHH MapKepy 3a aHaJM3MpaHE Ha CTEIMEeHTa Ha
TeHETUYHA XETEPOreHHOCT B MOIYJIAllMKU Ha APYTU BUIOBE HACEKOMH U M3CJICIBaHE Ha
(UITIOTCHETHYHNTE BPB3KH MEXKY THX;

e lI3cnenBane Ha (PUIOrEHETUYHUTE BPB3KH MEXIY opoan Bombyx mori u nomymnaruu
Apis mellifera ¢ pasnmuuen reorpadcku Mpou3xo;

e lI3yuyaBaHe Ha THKAaHHATa M CTAAMHHA CHEUM(PUYHOCT B H35BaTa W TCHETUYHHS
KOHTPOJI Ha OOIIU MPOTEHHU U HAKOM n3oeH3umu ipu Bombyx mori u Apis mellifera;

e [IpoyuyBaHe Ha IUTOTOKCHYHUS U TCHOTOKCHYCH e(DEKT Ha 3aMbPCEHH C TEXKKH METAIH
Y [IMAHHUIA TUTSHHN U IPUPOIHU BOIM;

e JI3yuyaBaHe Ha O0IIa TOKCHYHOCT, IIUTO- M T€HOTOKCHYHOCT HAa IUAHOKAPHOTH OT
BugoBete Nostoc microscopicum u Nodularia moravica;

e JIpoyuyBaHe Ha BB3MOKHOCTH 3a OCBIIECTBSIBAaHE HA EKCIPECEH EKOJIOTHUYCH
MOHUTOPUHT Ha 0a3aTa Ha HUTOTEHETUYHU METO/IN C U3IOJI3BaHE HA PACTUTEIHH TECT-
00eKTH.
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CIIPABKA 3A ITPUHOCHUTE

B Hay4YHHTe TpyaoBe Ha noul. 1-p Teogopa AtanacoBa CraiikoBa 3a mepuoaa cJiej

npuaoOMBaHe HA AKAIEMUYHOTO 3BaHHE ,,JOLEHT”

I. IlpuHocH ¢ HAy4YEeH XapakKTep
1. OpuruHaJTHM NPHUHOCH

1.1. OpuruHajJHH NPHHOCH CBHP3aHH C NPOYYBAHHMS HA YepHUMYEBATA KONPHUHEHA

nenepyaa Bombyx mori

e OpurvuHajJieH Hay4eH MPUHOC € HalpaBeHaTa JETailJIHa MOIMYJIAIMOHHO-TCHETHYHA
XapaKTepUCTHKa Ha OBIrapcku ¥ MHTPOAYIHPAHU MOPOAM YEepHUYEBA KOMPUHEHA
nenepyna oT reHEeTUYHUsl pecypc Ha bbiarapus, U aHaIM3UpaHETO HA MOJIXOIALIU
M30€H3UMHH MapKepH 3a pa3rpaHuydaBaHeTo uM (mybnukamuu 1, 2, 5, 16, 21, 23, 24,
26, 31).

e OpurvHajJieH Hay4ye€H TMPUHOC Ca TMPOYUYCHHUTE UYpPe3 M30CH3MMEH aHaIHu3
(UIOTeHEeTUYHU BPB3KH MEXIY PAa3IUYHU MOPOAU YEepHHUEBA KOMPUHEHA Temnepyaa
otrrnexaanu B benrapus (myonukauuu 2, 5, 16, 21, 23, 24, 26, 31).

e 3a mepBu 16T, upe3 RAPD JIHK meton ca ananu3upaHu momyiaaliiOHHO-TEHETHYHU
XapaKTEPUCTHKH Ha OTIISKAaHU B bwirapus mopomu u xubpuaun Bombyx mori c
paznuueH reorpadCcKu  TMPOU3XO0JA, Karo ca pasrieqaHd ©u  (QUIOTEHETUYHUTE
3aBUCHUMOCTH MEXIy TAX (myOnukanus 28).

e 3a mppBH TBT mpu mopoad Bombyx mori ot remetmunus pecypc Ha bwarapus e
npoBeneH wmuToxoHapuaneH JIHK ananm3 3a wu3cinenBaHe Ha TeHETHYHATA
W3MEHUYUBOCT U YCTAHOBSIBaHE Ha (PUIIOTEHETUYHU 3aBUCUMOCTH (IyOIuKanus 7).

e 3a mBpBU BT B XOJla HA JJAPBHOTO Pa3BUTHE Ha OTIIICKIaHU B bbarapus mopoau u
xubpuau Bombyx mori e uscnensan cnekTbpa Ha HeclieUPUUHUTE €CTepa3d B YSPBO
U € yCTaHOBEHa cTaauiHocmenuduyHa eKCIpecHs, KaKTO U MOPOAHOCHEU(PUICH
nouMop(u3BM, Bb3 OCHOBA HA KOWTO € JOIMYCHATO ChOTBETCTBUE MEXKTY CHEKTPUTE
Ha XemoiuMda W YEpBO IO OTHOIIECHHWE HA E€IUH OT EeCTEePa3HHUTE H30CH3UMU

(myOmukarys 25).
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OpurvHanieH Hay4deH MPUHOC ca MyOJIMKyBaHUTE MACHOPTHH JaHHW Ha OBITapCcKu
MOpOJY YepHHYEBA KONPUHEHA IMeNepyna, KOUTO BKIIOYBAT TOIMYJIAIIMOHHO-
TCHETUYHU TapaMeTpH, XapaKTepu3upaiy reHoOH1a U TCHOTUITHATA UM CTPYKTypa
o moAOpaHu U30€H3UMHHU Mapkepu (Tmyosmkarws 33).

OpuruHanieH Hay4YeH MPUHOC € CIHOBPEMEHHOTO MPOYYBAHE HA HAKOU OMOJOTHYHU,
TEXHOJIOTUYHU U OMOXMMHKO-TEHETHUYHH MPU3HAIM NPHU pa3iuuHu JuHuu Bombyx
mori, ce3aaneHu B bbiarapus dpes Meroja Ha WHAYLHUPAaH MyTarcHe3, BbB BPb3Ka C
MEPCIEKTUBATA 32 M3MOI3BAHETO MY B CEJCKIMATA HAa TO3W BUJ Y HAC (IyOiMKarms
30).

3a mbpBU BT MO OTHOLICHHE HA HSIKOU C€H3UMHH JIOKYCH € aHaJN3MpaHa reHOTUITHATA
CTPYKTypa Ha Ch3[aJICHH B bhJrapus mapTeHOKIOHOBE Ha YepHUYEBATa KOMPUHEHA

nenepyna (myonukanus 15).

1.2. OpuruHaIH¥ NPUHOCH CBbP3aHM ¢ MPOYYBAHMS HA IPYrd BUI0Be

OpuruHajgeH HaydyeH MNPUHOC € MpoydeHaTa 4upe3 ajlo3MMEH aHajiu3 TeHEeTHYHa
u3MeH4yrBoCT B nomynaiuu Ha Apis mellifera mellifera, Apis mellifera carnica u Apis
mellifera caucasica (ot ITomnma), kakto u momynamuu Ha Apis mellifera macedonica,
Apis mellifera cecropia u Apis mellifera carnica (ot Bbearapus, I'sprust, CopOust u
UYepHa ropa) ¥ XapaKTEpPU3UPAHETO Ha (UIOTCHETUYHUTE 3aBUCHMOCTH MEXIY TAX
(myOnukarmu 3, 4).

3a mBpBM THT BB3 OCHOBA HAa HW30CH3UMEH aHAJM3 € HalpaBeHa JeTaiHa
MOIMYJAIIMOHHO-TEHETHYHA ~XapaKTEPUCTHKAa Ha HIKOW IMOMyJIAlluH  OBJITAPCKU
MEIOHOCHH IMYeNH KaTo ca U3YHMCICHM aJleIHHU YeCTOTH, HUBA HA XETePO3UTOTHOCT U
NOJUMOP(H3bM, TEHETUYHA AUCTAHIMS U Onu3ocT (myosmkanuu 13, 17, 19, 23).

3a IbpBU IBT € YCTAHOBEHA BHCOKA CTENEH HAa T€HETHYHO CXOJACTBO NPH CPaBHEHUE
MEX/1y CeIEeKIMOHHO KOHTponupanu nomyinanun Ha Apis mellifera macedonica (Tum
rodopica) u moaOpaHu MIETHH ceMeiCTBa OT bhirapus ¢ mog4epTaHo CHITHO U3SIBEHO
XUTHEHHO ToBeieHne (myOmukanms 9).

OpurnHajgeH HaydeH TPUHOC ca XapaKTepU3UpaHUTE OCOOCHOCTH B H3sABaTa Ha
pPa3TBOPUMHUTE NPOTEHMHHM OT MACTHOTO TsUIO MPU MEIOHOCHUTE MYEIM B XoJa Ha

OHTOTeHe3ara uM (myonukanus 14).
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3a mbppBU MBT HA 0a3aTa Ha W30CH3UMEH aHAU3 M M3CJe/lBaHE HAa OOIIM MPOTEUHU €
NPOYYCH TeHETHYHHS MOIMMOPPHU3BM U € XapaKTepu3MpaHa CTENECHTa Ha TeHETUYHA
XETEpOreHHOCT B MOMYyJlallMM Ha MpaBKu OT Bujosere Messor structor m Messor
barbarous (nmyonukaruu 6, 8, 27).

OpuruHajgeH Hay4deH NPUHOC € XapaKTepU3UpAaHETO Ha CTENeHTa Ha T'eHETUYHA
nudepeHnranus MeXIy IMOMyJlaluuTe Ha aBata Bujma Messor structor m Messor
barbarous u mnpoy4BaHeTO Ha BBTPEBHIOBH M MEXIYBHIOBH (HIOTCHETHYHU

3aBUCUMOCTH (mmyOsmkanuu 6, 8, 27).

3a mppBM MBT Ha OazaTa Ha M30€H3MMEH M QJIO3MMEH aHalIu3 € U3ClIeJBaHa
FeHeTUYHATa W3MEHUYMBOCT B TIOMYJIAMUTE HA BUIOBE Mapa3sUTOMIHH OCH OT POJ
Eupelmus B Bearapus — Eupelmus urozonus u E. microzonus (mpuHamieKamm KbM
noapoa Eupelmus), u E. vesicularis u E. aseculatus (nmpunamiexaiy KbM MOAPOT
Macroneura) (myoaukaruu 10, 11).

3a mppBM BT € IMpOy4YeHa CTENEHTa Ha TeHEeTUYHA JudepeHIHalus MexXay
MOMYJTAlMMTEe Ha BUJIOBE Mapa3sHTOMIHM OCH OT pon Eupelmus B Bwarapust u ca

XapaKTepU3NpaHu YCTAaHOBCHUTE (DMIIOTCHETHYHH 3aBUCHMMOCTH (myonukanmu 10, 11).

1.3. Opnrm{a.mm INPUHHOCH CBBP3aHU C TIPOyYBaHUSA HA HUTOTOKCUYIHOCT H

IF'€HOTOKCHYHOCT

OpurvHalleH Hay4eH TIPUHOC € TMPOYyYBAHETO Ha oO0m@ara TOKCHUYHOCT,
IIUTOTOKCUYHOCT W TEHOTOKCHUYHOCT Ha IMaHompokapuotd ot BujpoBere NoOstoc
microscopicum u Nodularia moravica upe3 Allium cepa tect metona (myOmaukaru
18, 20).

2. IIpuHoOCH ¢ MOTBHPAUTEIEH XapaKTep

HOTBT)pJIeH € YCTAHOBCHUAT B APYru U3CICABAHUA HUTOTOKCHYCH W I'CHOTOKCHUYCH
C(I)CKT Ha TCKKHW MCTAJIM U NHUAHUJU, CbAbpIKAIlU CC B NUTEHU U IIpuUpoOaAHU BOAH

(myOnukanust 12).
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e [loTBBpEHO € MHEHHETO Ha JAPYrd aBTOPU OTHOCHO BB3MOXKHOCTUTE 32
OCBILECTBSIBAHE HA EKCIIPECEH €KOJIOTHYCH MOHUTOPUHT Ha 0a3aTa Ha IUTOTCHETHYHH
METOJIM C M3MOJI3BAHE HA PACTUTEIHU TECT-00eKTH (mybnukanuu 12, 18, 20, 32).

e [loTBBpIIEHO € YCTAHOBEHOTO U OT JIPYrd aBTOPHU HUCKO HHBO HAa XETEPO3UTOTHOCT B
MOMYJTAIIMUTE HA IIUIMOKPUIIN HaceKoMU (mmybnukanuu 6, 8, 10, 11, 27).

e Upes momysanMOHHO-TEHETHYCH aHAIM3 € MOTBbPJCHA BUIOBATA MIPUHAJICKHOCT Ha
nonynaiuure Ha E. urozonus, E. microzonus, E. vesicularis u E. aseculatus or
pa3IMYHN MECTOHAXOXKICHHS Ha TepUTOpHsTa Ha bbarapus, onpeneneHa Ha 0azara Ha

Mophonornunu npuzHanu (myonukamuu 10, 11).

II. Hay4HO-npHJIOKHH IPUHOCH

e 3a mppBM 0BT Ha 0Oa3ara Ha pa3IMYHU TCHETUYHH METOAM € HalpaBeHa
HOMYJIAIIMOHHO-TeHETHYHA XapaKTepUCTUKa Ha mopoxd Bombyx mori orrnexnanu B
benrapus, koATo MoOXxe nAa ObAe U3IM0JA3BaHA IpPU IUIAHUPAHETO Ha ObAeuH
CENIEKIIMOHHU JeMHOCTH W OCBINECTBSIBAaHE HAa MEXKIYNOPOJHA XHOPUIU3AIHS
(my6mukanmu 1, 2, 5, 7, 16, 21, 23, 24, 25, 26, 28, 31, 33).

e 3a mepBM BT Ha Oa3ara Ha W30CH3WMEH AaHAIU3 € HalpaBeHa TeHETHYHA
XapaKTepUCTHKAa Ha TOMYJIAallMd MEIOHOCHM Tuenu B bwnrapuss m EBpoma karo
MOJyYCHUTE Pe3yJITaTh ca 3HaunMma 0asa 3a reHeTHueH MoHuTOopuHT Ha Apis mellifera
B CTpaHata M MoraT Ja c€ H3MOJI3BaT NpU peau3upaHeTo Ha HalMOHallHa
CeJIeKIMOHHA mporpama (nmyonukanuu 4, 13, 17, 19, 23, 29).

e (Cp3/aJeH e crenualn3upal LeHThp 3a HayyHa, yueOHa U AMarHOCTMYHA JEMHOCT 3a
HY)XKJIUTE Ha anuA0JI0TUsATa U cepukoiorusita B beirapus (myOnukamus 22).

e VYCTaHOBEHH Ca T'eHETHYHM MapKepu 3a pasrpaHnvaBaHe Ha BujoBere Eupelmus
urozonus, E. microzonus, E. vesicularis u E. aseculatus, npunaanexarm KbM aBaTa

pasnuunM moapoaa Ha poa Eupelmus - Eupelmus u Macroneura (my6smkanuu 10, 11).

06.06. 2018 r. IMonmuc:
rp. [lnoBauB (mom.a-p T. CraiikoBa)
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